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baaeodaps ceoum aankam, xopouwio
RPUCNOCOONCHHBIM OARA PbIMbSA 3€M-
AU, Kpom poem nod3emmbie Xo0bl.

C nomowplo Mawun npoKAadbi-
aaromceca MmyHHeau, nodiemmbie
WMoAbHU U X00bL.

[ IPEIMCIIOBUE

B3auMocBs3b [MMPpUPOAbI U TEXHUKHU. B npo-
LLIJIOM OTHOLLUEHME YeJIOBEKA K Mpupoae ObUIO NMoTpedUuTeb-
CKMM, TEXHUKA IKCIUTyaTUpOBaJia U pa3pyluaia NpUupoaHbIe
pecypchl. Ho mnocreneHHO 0aM Havalu
OepexHee OTHOCHUTBLCS K TMPUPOJE, Tbl-
TasCh MPUCMOTPETHLCS K €€ METOJAaM, C TEM
4YTOOBI PA3YMHO MCMOJIL30BATh UX B TEXHU-
Ke. DTH METO/Ibl MOTYT CIYXKHTh 00pasiom
JUISI Pa3BUTHS TMPOMBILLICHHBIX CPEICTB,
Oe3omnacHbIX IS OKpPYXKalouUle Cpelbl.
[Ipupona Kak 3TajJloH — M ecTh OMOHHUKA.
DTO MNOHATHE COCTOMUT M3 4acTel CIIOB
«bHUOnorusi» n «texHUKA», yro o3Haua-
€T «YUYHUTBhCS Y NMPHPOIbl TEXHUKE 3aBT-
pallHero [IH#A», KOTOpas TIpUHeEceT
OOMBIIYIO MOJIL3Y YENOBEKY H MPUPOJE,
YyeM TEXHHMKa, CYLIECTBYOLIAs ceroans. Ss-
JIEHUs] TIPUPOALI MODYXKIAKT VIVUIIUTH
TEXHUYECKHME METO/bI, 4 3TO MOXET M0JI0-
KUTEIbHO TMOBJAMATE Ha OKPYXKAIOUIYIO
Cpeay W TPHUHECTH INO0JIb3Y 4YeJOBEKY.
[Tonumats npupoay ¥ Opathk ee 3a obpaselr — He
o3HavaeT KonuposaTh. OIHAKO NMpUpoaa MOXET MOMOYbL HAM HAWTH NpaBWIb-
HOE TEXHHYECKOEe pellieHHe JI0BOJIbHO CI0XHbIX BonpocoB. Eil yiaercs paspe-
IIKUTh TAKKME MpOOIEMbI, C KOTOPLIMM YEJI0BEK CIPABUTLCS HE B COCTOSIHMH,
[Mpupona nono6Ha OrpoOMHOMY MHXKEHEepHOMY O10pO, Y KOTOPOro Beeraa ro-
TOB MPaBUIbHBIA BBIXOA U3 JTI000M CUTYALIMHU. DTO HHKEHEPHOE BIOPO noTpa-
THJ1I0 COTHM MWJUJIMOHOB JIEeT, YTOObI YCOBEPIIEHCTBOBATL CBOM M300pEeTECHMSI.
[Tpu 3TOM NpUpo/Ie yaal0Ch YIOBJIETBOPUTHL CaMbie pa3Hoobpa3sHbie TpeboBa-
Hust. TexHuKa Xe elle O4YeHb Jajieka OT 3Toro.

buonuka Oyzer uMeTh OOJbLIOE 3HAYEHHE U1 KOHCTPYKTOPOB Oyayiiero.
buonoru aenaiT OTKPLITHS NMPUPO/IbI HALITMM AOCTOSIHHEM, @ HHXKEeHepbI IbITa-
HOTCSI [MEPEHECTH MPUHLIMITBL ITUX OTKPbITHI HA TeXHUuYecKHe paspabotku. Ce-
FOHSA Mbl IOJIXKHBI TTPOIOJIKATE UCCJIEIOBAHMS TOTO, KaK IMPUpPOo/1a CTPOUT, KOH-
CTPYMPYET M 3acTaB/sieT AeHCTBOBAThL CBOU METO/bl, U YUYUTHCSH NMEPEHOCHTL 3TO
Ha TexHUKy. B 6auxaitmme roasl OMOHMKa OyAEeT NOMOrath yueHbIM B BhIDOpe
BEPHOTO pelleHusl U HYX-
HOM CTpaTEermu.

DTa KHMra OITMCBHIBAET
BCE ITanbl pasBUTHS OHO-
HUKH. 3[echb rnpupoaa M
TEXHUKA COTMOCTABJISAIOTCS
JIPYT C APYTOM, W 3TO SABJISI-
€TCS1 MEPBLIM LIATOM Ha Iy-
™ K NepeHeceHU 10
OTKPBLITUI NpUpoILI B 00-
JIACTh TEXHUKH.
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MHCTPYMEHTDI

Imo kaewu, MoaomKu, pac4ecku,
wemiku u mrozoe dpyeoe. Ilpupoda
MakKice umeem MHONCeCmMeE0
UHCMPYMEHMOE, MOAbKO OHU bINOAHEHbI
3HAYUMENbHO AYHUe U aeaaomces bonee
MOYHBIMU, YeM UHCMPYMEHMbl MEXHUKU.
OHu uzeomoeaenvl He U3 memania,

a, Hanpumep, U3 Xumuua,

KaK y HaceKkombix




Kaewu mypaswunozo avga — 3no
uHempymenm, obaadarowuil uec-
mbio QYHKUUAMU.

Hpu nomowu kombunuposantvix
KAewel MoXCHo épaiyams, yoep-
Jcugams, pasmamsiéams u 3abu-
gams 4mo-auco.

Mypaevunsiii neeé dpocaem necox
Ha ybeealowe2o Mypaews, u3-3a
weeo mom nadaem obpamuo & 60-
pouky. Koeda mypaesunviii nee
gbicacbieaem cooepicumoe ceoeil
Hcepmest, on evibpacsieaem nyc-
myo 000A04KY U3 BOPOHKU.

KJIEIIIM Y TTMHLIETHI

Texnuka ucnoab3yem cneyuanvHole UHCMpYMeHmMol: KACUJU U NUHYe-
mot. Ilpupoda e pabomaem ¢ MHOCOHUCACHHBIMU «KOMOUHUPOBAH-
HblmMU npubopamu».

Kinemm MypaBbMHOIO JIbBA. MypaBbuHbiii jieB nHTacTcs
JIMYMHKAMKU HaceKOMbIX. OH pa3pbiBaeT BOPOHKH B MECKE M K/IET CBOIO 100bI1Y.
Ecnu B 2Ty TOBYLIKY T0MafaeT Mypaseit, TO MypaBbUHBIN JieB 6pocaet eMy
BCJIEJI TTIECOK M, TAKUM 00pa3oM, MewiaeT BbibpaThest oopatHo. [1pn aToM
OH UCTIONBL3YeT CBOM KJICLIM B KaUueCcTBe COBKa IUisl rnecka. Koraa mypaseit
BHOBb TIOMAaZia€T B BOPOHKY, JIEB XBATAET €ro OCTPbIMM KOHYMKAMM
kieuiei. OH BoaBAMBaeT MX B MypaBbs M BJIMBAaeT B €ro Tejo
MUILIEBAPUTEIIBHYIO KHWIKOCTb, KOTOpasi PacTBOPSET OPraHW3M MYypPaBbsi
M3HYTPH. 3aTeM MYpPaBbMHBIH JIEB BTAIMBAET 3TOT «OyIbOH» CBOUMHM
BCACHIBAIOLIMMU YETIOCTSIMM M BbIOpAchIBaeT M3 BOPOHKH MYCTYIO OBOIOUKY
mypaBbsi. Kiieiu mMypaBbMHOrO JibBa MOTYT ChITIaTh MECOK, XBaTaTh JA00bIYY M
BITMBATHCS B HEE; OHU JICHCTBYIOT KaK LUTPHLL, MAJICHbKHUI BCaChIBAIOLIWI HAcOC
WKW UHCTpYMeHT uisi Opocka. Takum oOpasom, OHM nipeacTasisiior coboit BuI
KOMOMHHMPOBaHHBIX KJelel, obnanaoimx mecTbio GyHKUHAMH. B

KOMGHHHDOB&HHHC KJICIIIU. CyumecTBylOT pasHbie KICUIH.
KycaukamMu MOXHO, Hanpumep, OOKyChIBaTh TIBo3aM. HekoTopbie Kycauku
uUMeloT cOOKY IUIOCKHIT ydacTok, Giaromapsi 4eMy MOTYT CHIYXHThb
MojoTkoM. Obnanas aByms (YHKUMSIMH, OHH SIBASAIOTCSH
KOMOMHMPOBAHHBIM MHCTPYMEHTOM.
Yame Bcero npu pabore MCHOJb3YIOTCH KJEIH, CrocoOHbIe
BBITIOJIHATh YeThipe (pyHKUKMHU. MX 3aXBaTbiBalOIIME KOHLIBI UMEIOT
pudieHbIe KOHTAKTHBIE TOBEPXHOCTH M MO3TOMY MOTYT, HallpuMep,
YAEPXKUBATH JIMCT KeCTH. B BhieMKe 2THX KJelen ecTb 3yOUMKH, KOTOpbIe
MO3BOJISAIOT Bpalarh TpyoKy. C O0KOB M3rHObl HHCTPYMEHTA TIepeceKaloTcs, 1
3TO J€JlaeT BO3MOXHBIM IepeKychbiBaHMe MPOBOJOKH. TakuMH KielaMu
MOXHO TaKXKe 3aKOJa4uBaTh rBO3H. B
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BepeTCHHHKH. Cpoum
JUIMHHBIM | 5-CAaHTMMETPOBLIM
KJIIOBOM BEPETEHHMK OLIYITbIBA-
€T 3eMJI10, BThIKasl €ro B MATKYIO
nouBy. ITpu 3TOM KOHYMK KITIIOBa
NMTHLIA B HYXHBIH MOMEHT OT-
KpBIBAeT M 3akpbiBaer. Takum
obpa3om eil n1erko xparatb Ma-
JIEHBKHX YEPBSIKOB M APYTYIO
no6bvy. Ee TOHKMIA KITIoB
YXOOAUT JAOBOJIBHO TJTy-
OOKO B 3eMJIIO, U OT-
Tyla MTHLa 10CTaeT
cebe nuiy. ®

KioB — 3T0 KOM-
OMHUPOBAHHBIN UH-
CTPYMCHT. Tonkwuii KiioB
BEpPETEHHHMKA SABISIETCS, Kak
M KJIEIA MYpPaBbHUHOTO JIbBA,
OJIHUM M3 BUIOB KOMOMHHMPOBAHHOTO MHCTPY-

meHTa. J1o 3aXBaTa MULIK KIIOB CXAT U CIIYXKHUT B

KAauyeCTBE KOBBIPAIOLIETO M MILYLIETO HHCTPYMEH-

Ta. TosnbKo r1y60OKO B 3eMJie OH OTKPBIBAETCS, CJIOB-

HO JIB€ CTBOPKM TMHLETa, BBHIMOMIHAS B 3TOM cliyyae

(yHKUMIO TOYHO paboTaOUIEro XBAaTalOIIEro MEXaHH3-

Mma. [Tpupona cosnana MHCTPYMEHT, KOTOPHIif crmocobeH peluTh 60IbIIoe KO-
JIMYECTBO 3a1a4. B

HI/IHIICT. Yenoek u300pesl HHCTPYMEHT, KOTOPLII BBIMIOJHSET T Xe
(DYHKLIHMH, YTO U KJIIOB BepeTeHHUKA. DTO NMUHLET. Ero ocTpeie KOHIIBI
JIETKO MPOHMKAKOT MO BEPXHUU clioi npeameToB. Cxkas najablamMu
00€e MOoJOBMHKHM MUHLIETa, MOXHO 3aXBaTUTh J1aXe camble MEJIKHE
npeametbl. Eciin oTnycTUTB HX, MUHLIET PA30XKMETCS U BBITTYCTUT
npeaMer.
ITpeuMy1lIECTBO MHCTPYMEHTa, 00€ MOJOBUHKHU KOTOPOTO ABMXKYT-

Csl HABCTPEYY JAPYT APYry, COCTOUT B TOM, YTO 3aXBaTHUTh Mpe-

MET JIOBOJILHO JIETKO.

To xe camoe mbl HabmoxaeM, Korjaa paboTaeM HOXHU- ¢
uamu. Ecim yaepxuBaTh OIHY MX IMOJIOBMHY W JIBUraTh
TOJBKO JPYTroi, MOXHO OBICTPO 3aMeTHUTb, HACKOJIBLKO
TpyaHee pexercs Oymara. ®

/

P

JIIOB BEpETEHHHUKa TMocny-
un o6pasloM Mpu cosaa-
HUHU CrielMaNbHbIX ONMEPaLMOH-
HBIX HOXHMI. BOJBLIMHCTBO
OINMepalMOHHbIX HOXHMIL MMe-
0T aCHMMETpHYHYI0 dopMmy H
yacTo ObIBAIOT W30THYThI. OHM
obnerqalor xupypry pabory c
TPY/JIHOMOCTYTHBIMK OpraHamMu
JKHBOI0 OpPraHM3Ma W Mo3BOJIsA-
IOT 3aXBaTbIBaTh WIM OTAENATH
TOJNBKO HEOOXOIMMBIE TKaHH
Tejaa. n

UHCTPYMEHTDI
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Cx.-mdweammam‘ﬁ HOMWCKQ HAB03-
HO20 CYKA nod MUKPOCKONOM.

C nomouwgbio 3axcumos npedmemsi
Mozym Obimp X0powio 3akpenie-
Hbl.

CKJIAIHBIE MHCTPYMEHTHI

Hucmpymenmot, Komopwvie mocym CKAQObI8AMbCA, NO360AAI0M
IKOHOMUMb MECMO. IMO 2eHUANBHOE OMKPbIMUE MAKNHCe NOOCKA3AHO
npupoooll.

HaBo3HbIi KVK. HaBo3Hblif XyK XHMBET B
MSITKOM 3emiie M HaBo3e. Lisi cBoero npojasu-
KEHHUSI OH MCIIOJIb3YET CrelHalibHble JIO-
MaTKH, KOTOpPbIE HAXOAATCS Ha €ro ro-
nenu. Korga oHM He HYXHBI XKYKY,
OH MOXET Pa3MECTUTh CBOIO HOXKY B
XenobKe TONeHM M 3aTeM ToJieHb
BJIOXUTL B HUIIY Oeapa. Takum o6-
pa3oM, €ro WHCTPYMEHTBHI pasme-
IAI0TCS, IKOHOMS MeCcTO. W

3aXUMBI cosnaior MOpsIOK B
moboM nomemeHuu (moasane, ca-
pae), rae XpaHSITC WHCTPYMEHTHI.
OHM NMPUBUHYMBAIOTCA K CTEHE M
NepXaT PYKOSITKHM Cal0BbIX MHCTPY-
MEHTOB H BEHHMKH. P}'KOHTK)’ BCTABJAKOT B 3aXKHM, MOCJC 4YE€ro 3alicriyiaioT
JACTUYHYIO NMPYXKUHY. MajeHbKHe KOJeCHKH ¢ DOpO3JKaAMM KPerko Mnpu-
KUMAKOTCH K PYKOATKE. K]}}’I’J]EUI B CBOCM MMOIIEPEYHOM CEYCHHUH, OHA TOYHO
MOJAXOAMUT K 3aKUMY.

B npupone u3BecTeH MPUHLNMI, MOJA0OHBINH TOMY, KOTOPBIH TEXHUKA MPHU-
MEHSIET, MPH MCIOAB30BAaHUHU 3aXKuMa. JIeCHbIE KJIONBI CHIST MHOTAA Ha Aroaax
MQJIMHBI WM JIYTOBBIX PACTeHHMSAX M IMOILKMIAIOT cBolo 100bivy. Hekorophie
MPEACTABHTE/IH 3THX HACCKOMBIX OKpPALIE€HBI B O4MCHb KpﬂCHBb]ii KpﬂCHO-ﬁC,‘IbIﬁ
uBeT. JlecHble KIJIOTBI MMEIOT

3a/lHHE M TepelHHe KpPbUIbS.
CoenuHss KpbUlbsl, HACEKO-
MbI€ VBEJIWYMBAIOT TPH
MoJieTe MX MOBEPXHOCTb.

\ D70 coeMHeHHe (PYHK-
UMOHUPYET TOYHO
TdK XK€, KAK 3aXKHM.
OnHako OHO UMe-
eT 3Ha4YMTEJIbHO

OosblIyIO TOY-

HOCTb, a €ro

BEJIUYMHA CO-
CTaBISET IOJI-
MHWJUIMMETpa. W

[lpu 6eze naso3mwvili Jeyk ckaadvieaem
CEOU KONAIWUEe UHCIMPYMEHMbI, IKOHOMA
Mecmo.
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CKJTEIJJ,HOIZ HOX. CkiaiHOi HOX COCTOMT W3 MHOXECTBA OT/E/b-
HbIX yacTeil: 60JbIIOro U MaJoro JIE3BMi, HOXHMIL, LITONOpPA, HOXa /i
OTKpbLIBAHUSI OYTBHUIOK, OTBEPTKH, 3yOOYMCTKH M T. 1. Bce 3TH 3J1eMEHTHI
pasMeuleHbl B HeOONbIIOM rpocTpaHcTBe. Ecim HYXHO 4TO-TO pa3pesaThb
HOXOM, TO DOJILIIOE U MaJlOe JIE3BMS JIETKO U MPOCTO BLIHUMAIOTCS, a 3aTEM
TaKXe JIErko youpalorcsd oOpaTHO B CBOIO «HULIY», Takoil HOX MOXHO 1oO-
JIOXHUTb B KapMaH OpIOK, MpH 3TOM HE MOPaHUBUIUCHL UM. Takum obpa3som,
YyeJoBeK pa3padoTrayl LEeJyI0 CHCTEMY, 3KOHOMSAIUIYIO MPOCTPAHCTBO, KakK
3TO CAesajl MaJieHbKMH HAaBO3HBIH XYK CO CBOMMH KOMAawIIUMHU JIOoNaTKa-

MH. ®

MHCTPYMEHTDI
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Venybaenus u evicmynsi cmeo-
POK PAKyWex cmulkaromes opye
¢ dpyeom.

HIAPHUPHI

Camoe npocmoe 6 npupode u mexmuke co4aeHeHue — WapHupHoe.
OHo no3eoasiem 6pawyamscsa 00HOU 4acmu 60Kpye 0py2oil U npu 3mom
He cdeueamucs ¢ mecma.

TuxookeaHckue cepaueBUOKN-BEIUKAHBI. [lns Toro uro-
Obl CJIOKWTH JIBE CBOM CTBOPKH, PAKYLIKH MCIOJB3YIOT LIApHUPHL. BenruunHa
THXOOKEAHCKHX CepALIEeBUA0K-BEIMKAHOB IOCTUTAET MOYTH |5 caHTUMETpOB, U
MO3TOMY MX COUWIEHEHHME XOPOIIO BUIHO HEBOOPYKEHHBIM IJ1a30M. Y MEHBLIHX
Mo pasMepaMm ceplIleBUIOK HalllMX rnmodepexHuil 0HO TOYHO Takoe Xe. Jlepas
CTBOPKa, MMEIOILas BBICTYIT, TTOMNAaKaeT B yriyoneHue rnpasoi, U HaobopoT. D10
HIAPHUPHOE COEAWHEHWE COCTOMT TOJBKO M3 JIBYX YacTeil, KOTOpbleé OYeHb
MPOYHO CMBIKAIOTCS APYT C IPYTOM, BBITTOJIHSSA CBOIO 3a1auy HaWIyuLiuM obpa-

30M.

Ecnu B TexHHKe 1LIAPHUP MOXKET COCTOATh M3 TPEX YacTei,
TO B [IPUPOJIE OH COCTOMT TOJILKO U3 JIBYX. DTOT Hosiee KOM-
MaKTHBIN BUI WapHUpa ObU1 co BpeMeHeM pa3paboTaH U B
TexHukKe. BCcmoMHMM 3alleIKMBAIOUIYIOCS KPBILIKY, Ha-
MPUMEP KPBILLIKY LIAMITyHSI, U8 LLIAPHUPA KOTOPO Heob-
XOIHUMBbI TOJIBKO JIB€ YacTH. OHH U3roTaBIUBAIOTCS C IOMO-
LIbIO JIMTHSI 1TOJ1 BLICOKMM JIaBJicHHUEM. |

31’1&({{’,I'.‘\'h‘f)'(”()ﬂ'{ﬂﬁ{‘h’ Kpbluika
OMKpbleaemcs u 3aKpbheaemes
Haxcamuem naasvya.
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TexHuueckue HIAPpHUPBI. Tex-
HUYECKHME IapHUPbl MOXHO NMPHOOpPECTH
Ha nwbom crpoutenbHOM pbiHKe. Mx
NMPUMEHAIOT, HaNpuMep, g TOro,
4YTOObI MPUKPENUTL KPLILIKY K SALLIH-
Ky. [Ipu 3TOM KpbIllIKa N€rKO OT-
KpbiBaeTcsi U 3akpbiBaercs. Lllap-
HUpaMu cHabXeHo OOJIbLUIMH-

CTBO O4YEeYHMKOB. UX Kpbill-
Ka IUJIOTHO COEIMHSAETCHA C
HUXXHEHW 4acTblO U HE MO-

KeT COCKOYMTH, MO3TO-

My, Korjaa takou ¢yrt-

JAp KJaayT B Kap-

MaH, OYKH He BblNa-

naiot. TexHuueckue
APHUPBI  0OBIYHO
COCTOSIT U3 JIBYX 4Yac-

TEH, KOTOpPbIE COCIH-

HAKOTCH APYT C APYIOM C
nomouibio crepxHs. [lpwu
9TOM BO3MOXHO E€IMHCTBEH-
HOE JIBUXKEHHE — BpalleHUe JIBYX
MOJIOBUHOK BOKPYTI COEIMHHUTEIBHOTO
CTEPXKHSA: CJIOXKUTb — Pa3ioXKHUThL. B

baaeodaps wapnupy dee nono-
BUHKU OYEeHHUKA NAOMHO npuie-
2aiom dpye K dpyey.

Obe wacmu mexnuvecko2o wap-
HUpa coeduHRIOMCE ¢ NOMOUbIO
CMEPXHCHA.
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B nuxupywowem noseme opaan-
benoxeocm xeamaem ceoio 0o0bi-
¥y nod eodou. [lomom, cuavho
yoapas Kpuabamu, OH 3iemaem u
omnpasasem ee 8 300.

BTCXHHKC TOXEC H3IBECTHO
MHOTO Pa3JIMYHbIX <«3axBa-
TBIBAKIIHX anmnaparop». Hawu-
Gonbliee BrievaTIeHWE TIPOM3-
BOJAT TaK Ha3bLIBAEMLIC FpCf{—
¢depHbie 3KckaBaTopbl. OHM
MOIYT 3axBaTHUTb M TOIHATH
fonblioe KOJNMYECTBO 3CMJIH,
necka Wiu raibku. Jlns nogaum
OTXO/IOB B MYCOPOCXKMraTesib-
Hbl€ YCTAHOBKH 4acTO HCHNOJb-
3yl0T pa3MarHMYMBalolHAcs
rpeiichep OonblIOro 3axearta.
[Tono6HO noBuei nTUlle, OH 3a-
OupaeT NOpUHI0 METALIONOMa
WIH MYCOpa CBOMM CHJIBHBIM
rpeiihepoM M mepeksiagbiBaeT
ee Ha apyroe mecro. B

DKCKABATOPHI Y CBEPJIA

s moeo umobst cxeamums npeomem uau npoceep-
Aums ObIPKY, 6 npupooe U 8 MexHuKe UcnoNb3yom-
¢ 00UHAKO08ble Memodbl.

JloBuue IITULIBI. Panbine oploB MU MX POINCTBEHHUKOB
OTHOCHWJIM K TPYIIE XUIIHBIX TTHL, CErOJAHs MX HAa3bIBAlOT JIOBUMMH.
Takoe HazBaHHe OOBACHSAETCH CAMMM IMPHHIIMIIOM OXOTbI NTHIL. YTOOHI
yaepxartb J00bI4y, OHM LIENMKO 00XBaTHIBAIOT CBOIO XXEPTBY M BITMBAIOTCH

B HEE OCTPBIMH KOITSAMH. [/13 TAKHX 00BATHIA BbIPBATLCH HEBO3MOXHO.
bepkyT OXOTHMTCH Ha MEJIKMX MJIEKOIMHUTAIMMKX M NTHL. CBOMMH
CWIbHBIMU M LIENKMMM KOITAMH OH, HallpyMep, HAMEPTBO BITHBAETCsH
B LWIKYPY MoJiofblX cypkoB. Ckomna ¥ opiaH-0eJI0XBOCT MUTAIOTCA Yallle
BCero pbiOOi, KOTOPYI0 MOXHO NOWMAaThb Ha IOBEepXHOCTH Boiabl. MX

/ YAJNMHEHHBIE Jlanbl C O4YEHb OCTPBIMM 3arHYTHIMH KOITAMH W Ipy6oi

KECTKOM 4Yewyhyaroil BHYTPEHHEH CTOPOHOM TMMO3BOJISIIOT UM BIIUBAThCA B
CKOJIB3KYI0, TOTOBYIO B JII000I MOMEHT YCKOJIb3HYTh PhIOY Tak, 4TO Ta YXe He

MOXET BbIPBATHCH.
Jlanei 290 BHMIOB JIOBYMX IITHL HMEIOT CBOM Pas/IM4yuA: Npupoaa nozabotuiace
0 TOM, YTOOBI «3aXBaThIBAIOLIMIA annapat» ObUI NpUCHoOco0IeH I OXOThl Ha
onpeaeneHHbIA BUA n00bYKM. Takum obpasom, NTULA BCerga MOXET J0OBITh
MnponuraHue. W

Pazmazruyuearowuiica epeiighep 3a-
xéambigaem NOPYUI0 Mycopa, KaK
open 0o6bivy.
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Hﬁueman OCBI POTOXBOCTA XBOMHOTO OOJIBIIOTO. Kor-
Jla pOroxBOCT XBOMHBIN OOJBIION TOTOBUTCA OTJIOXHUTH filla, OH IMOJI3ET MO
BETKE /0 CAaMOT0 CTBOJIA JiepeBa, MOBOPAYMBAET K HEMY 3aQHIOI0 YacTh CBOETO
TYJIOBHILIA, BBIMTYCKAET U3 Hee sLeKian
U ynobHo ycraHaBiuBaer ero. Ha-
_— CEKOMOeE «ITPOCBEpPJIMBAET» B JIepe-
BE MenbyailIne AbIPOYKH MPUMEp-
HO Ha MIYOHMHY JIBYX CAHTUMETPOB.
Ecnu nepeBo XBoiHoOE, eMy
HYXXHO i1 3Toro 20 mMu-
HyT. Korza abipka rotosa,
oca yepe3 CBOW JUTMHHbBIH
MoJbIA giiuexian, noaob-
HBI CBEpJly, TIOMellaeT
Tyna siia. M3 Hux pas-
BUBAIOTCH JIMMMHKM, KO-
TOPBIE KMBYT B IPEBECH-
He M NTUTAKTCA €10, B

Hiiyexnad pocoxeocma xeouno2o Goavwozo umeem odse
DyHKQUU: OH CAYIHCUM 6 KaHecmee «Ceepaa» U Kamoau
dan omraadsieanus auy. «Ceepasamesns Moabko mpyxas-
@ble Al nospexcoertbie depeans.

,[[peJm. Jliist Toro 4yToOBI BBICBEPJIMTD JALIPKH Mo A100eau, 60aTHI U BUH-
Thl, MCITOJIL3YIOT CBEpPJIa, KOTOPhIE 110 BHAY W MPUHLIMMY JCHCTBHUA TTOX0XH Ha
AWLIEKIal pOroXBocTa XBOWHOro 60/bLoro. C roMoupio 3/1eKTpUYeCKO# ape-
JIN bIpKa TPOCBEpP/IMBAETCS 3a HECKOJIbKO CeKyHJ. B orMume ot situekiana
POroxXBOCTa XBOWHOTO DOJILILIOTO, TEXHUYECKHE CBEPJia BBITIOJIHAIOT TOJIBKO O/I-
HY (DYHKIIMIO — OHM MOTYT JIMLIL CBEPJINTh. OJHAKO B Jpeid MOXHO BCTaB-
JISITh, B 3aBUCUMOCTH OT MaTepuaia, pas3jM4Hble CBepJia — JUIS METala, Iepe-

Ba, KaMHs1. B

HCTPYMEHTBI B CpaBHe-

HHH. Sflituexnan poroxsoc-
Ta XBOWHOro BOJBLIOTIO COCTOMUT
M3 HECKOJIbKMX YacTel, MMEIo-
mux OOKOBLIE Xel00KH, KOTO-
pble MOTYT JABMIAThCSi OTHOCH-
TenbHO Apyr apyry. Ha koHue
OHM KPIOYK00OOpa3HO 3aocTpe-
HBbl M 3a CHET 3TOTO Jierye rnpo-
HUKAIOT B IEPEBO.
TBXHH‘ICCKHE CB&pJ’[& cocTroAaT
M3 OJIHOW 4acTH, U3TOTOBJIEH-
Hoii MexaHuyecku. C GokoB y
HHUX pacrojioXeHbl Ccrupase-
BHJIHbIE JIE3BUS, MOITOMY TNPH
CBEPJICHHH BblIAaBJIMBAKOTCAHA

onuaku. Octpelif KoHel 00s-
3aTCJIbHO OOJXKEH COOTBETCT-
BOBaTh MaTrepuainy, ¢ KOTOPbIM
npeacTout paborarts. B

Hiyexnao, 6ydyyu noavim, mem He
MeHee, Ype3abiMaliHo Yyemouyus.

Takoe ceepao udeanvho nodxo-
dum Odaa npoceepausanus Obipox
nod diobens.
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Beemu 200 kpiowkamu peneinux
HUKo02da He npukpenagemcs K
wepemu ¥CUeomHo20, docmamo-
HO Alb Heboablwou ux 4acmu,
ymobut naod we ynaa. Iloamomy
u e2oeopam <cay4aiiHo 3aye-
nuaca».

KPIOUKHU U ITPUCOCKHU

I1r00b1 peneiinuka nokassieaiom, Kak HeobXoO0umbt
bbtearom kprouku. Kapaxamuuwvt 6aazodaps ceéoum
NPUCOCKAM MO2Yym NPUKPERASIMbCA K CKOAb3KOU NO-
gepxnocmu. Yenosex ckonupoean smu uzobpemenus
npupook.

Hnon penei’mm(a. CymiecTByeT MHOXECTBO CITO-
co0oB pacnpocTpaHeHHs CeMsIH CAMMMM pacTeHUAMU. OHH
MOTYT IMPOCTO pa3BeUBATLCA BETPOM MJIM TEPEHOCHUTHCH BO-
noi. UX MOryT pa3sHOCHTb XMBOTHbBIE, KaK, Haripumep, B
ciayyvae ¢ peneiHukom. Ero ruioasl, Kotopeie UMelOT Doiee
200 Kpro4KOB, PUKPETUIAIOTCSA K LIEPCTH XUBOTHBLIX. KH-
BOTHbIE YHOCAT MX ¢ coboii u 3ateM cTpsixusawT. CemsiHa,
nonajaioume Ha OOJIbLIKME PACCTOAHHMSA OT MAaTEPUHCKOIO
pacTeHuss, UMeloT DoJIbllE LIAHCOB Pa3BUTHCS B HOBBIE pac-
TeHHs. B

3&CTC)KK3—HHI'IY‘1 Ka. INpunHuun aeicTeus perneifHuKa 6GbL1 3aUMCT-
BOBaH 4YeJIOBEKOM [UIsl U3rOTOBJIIEHUs 3acTexeK-iunydyek. [lepsble nuUnkue
neHThl nogBuauchk B 50-x rogax XX crojerusi. C MX NOMOLIBIO MOXHO, Ha-
fpuMep, 3acCTeruBaTh CIIOPTUBHbIE DOTMHKU, B 3TOM ClIy4ae HIHYPKH YXE HE
HYXHbI. KpoMe TOro, JUTMHY TUNYYKH JIETKO PEryJiMpoBaTh — B 3TOM OIHO M3
ee npeuMyuiecTB. B nepBoie rojbl Mocjie cBOEro M300peTeHUsi TaKUE 3aCTEXKKH
OblIM o4eHb nonyaspHbl. CeroaHsi BCe yXe NMPUBLIKIK K YI100HOM 3acTexKe,
M W3rOTOBUTENIM 3aCTEXEK-JIMIyYyeK Tenepb CAeisdT JMUIb 3a TeM, YTOObI
JIMITYYKH ObLJIM XOPOLIO CIPATAHBI MO/ KJiaraHaMy. B

Texnuka npouzeodum cneyu-
anbHbie aeimot, ede obe 4ac-
mu npuxcumawomeca opye K
dpyey, u Kploykosamas uiem-
KOBUOHAR NOBEPXHOCMb Wen-
AHEMCA 30 MHOZOMUCNEHHbIE
nemau. Tax obe wacmu oxka-
IBIBAIOMCA KPENKO CBAIAHHYI-
Mu dpye ¢ dpyeom.
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OCBMMHOT. OcbmuHOr u300pes1 H30LIPEHHbIH METO/I OXOThLI Ha
CBOIO KEPTBY: OH OXBaTbIBAE€T €€ LUYNaJbliaMH M TPHCACKLIBAETCH
COTHSIMU TMPUCOCOK, LIEJIbIe Psifibl KOTOPLIX HAXOASITCS HA LLyNajib-
uax. [pMcocku noMoralwT eMy TakXKe ABHUIaThCs M0 CKOJIb3KHUM T10-
BEPXHOCTSIM, HE Che3XKasi BHU3. B

Ha wynanbye ocbMUHO2a XOPOWO BUOHbI RPUCOCKU, pAcnOAONCEHRBIE NAOMHBIMU PﬂdﬂMl{.

Kospux ¢ npucockamu —
3aUMCMBOGanUe y Npupodbi.

Texuuueckue IIPUCOCKHM. Eciu BhICTPeIUTh U3 POTaTKH MPUCAChl-
BaONIEICS CTPEJIOH B CTEKJIO OKHA, TO CTPEJia MPUKPEIHUTCS U OCTa-
Hetcsi Ha HeM. [lpucocka crierka 3akpyrjeHa M pacrpasisieTcsl
MPU COMPUKOCHOBEHUH C Mperpanoii. 3aTeM smacTuyHas maiiba
ONATH CTATUBAETCA; TAK BOZHUKAET BAKYyM, H MPUCOCKA TMPH-
KPEIUIsieTcsl K CTeKJTy. |

Keakwu obviknosennbie Xopowo yoepicusaromes
Ha AUCMBAX U 0ePesbax ¢ NOMOWbIO NPUCOCOK,
naxodﬁmuxcx HA KOHWAX UX 1anokK.

[lpucocku ocemunoea wacmo
pacnoaazaomen padamu. Takum
o00pazom OHU MO2Yym npukpen-
AAMBCA HE MOALKO K NAOCKUM
NOBEPXHOCMAM, MO AGAAEMCA
BNOAHE eCMeCMEeHHbIM, YHUMbi-
gaa cpedy obumanus 3mozo
HCUBOMHO20.

TaM. rjae ecTb rjaakKue mno-
BEPXHOCTH, 4ACTO MPUMEHSI-
10TCH NPUCOCKH. B BuITY MX MC-
TOJIL3YIOT MPEXIe BCEro Ha KyX-
He ¥ B BaHHO#. OHM ciyxar, Ha-
npuMep, Ui TOro, 4YToObl MpHU-
KPEIuIATh JAEPXKATEH MOJIOTEHELI
KaenbHeiM miaMTKaMm. Koraa
KPIOUYOK C TIPUCOCKOH TMPHXKM-
MaloT K KaeJbHOM IUTHTKE BaH-
HOI KOMHATBI, BO3HHKAET BaKy-
YMHOE IMPOCTPAHCTBO, KakK B CTy-
yae ¢ JIETCKOH CTpesloi, U Kplo-
YOK JAepKMUTCH. MBUIbHHLIBI TO-
Ke yacTo cHabxawTesi npucoc-
KaMHM, YTO MO3BOJISET UM HE CO-
cKalb3biBaTh. KOBpHUKH B BaH-
HbIX KOMHATax M IyLIEBbIX Cpasy
cbe3kanu Obl, eciiv Obl Y HUX He
ObUIO cTEDENILKOBLIX MPHUCOCOK.
OHM NPUKPENIAIOTCS K 3arHy-
TOMY [HY BaHHBI M TEM CaMbIM
NpeaynpexaalnT HecqacTHbIe
ciayyau. ®




B xomapunoii cmae camuywvi ne-
mAam nAomHo dpye K opyey.

Coedunumensvhvie annapamsi Ha
3AOHUX HACMAX MYAOGUUEH KO-
MApuHOLU napsl CopazmepHsl U nee-
Ko exodam dpye & dpyza.

COEJIMHUTEJIbHBIE
MEXAHU3MBI

Ckpennenue 08yx wacmeii ¢ ROMOWbIO COCOUHUMENbHBIX U 3a-
WeNKUBAIOUAUXCA MEXAHU3IMO8 — 00blMHOe A6AeHUe 8 MeXHUKe.
[Ipupode smom memod uzeecmer daeHo.

CH&DHB&HHG KOMApOB. B koHLe jieTa MosiBASIOTCS MHOTOYUCTIEH-
Hble KOMapHHBIE CTaW, B KOTOPBIX HACEKOMBIE TEPEIBUTalOTCs BIIepel ¥ Has3ajl,
Kak Obl TaH1ysl. 9TO caMlibl, KOTOpbie 00BIYHO He KycatoTesi. Eciiu B cTaio Bie-
TaeT caMKa, To OavkKailMi K Heil caMell ToTyac oOpyluMBaeTcs Ha Hee M co-
efauHsieTcs ¢ He. KoMapsl MpoOM3BOISIT ClapMBaHWe B BO3IyXe,
MHOT1a [UIsl €r0 3aBepLIeHMs! ornycKasichk Ha 3eMiio. CoeTMHeHHe
3aHUX YacTeH TYJIOBMILL MPOUCXOIHUT MOJIHMEHOCHO. Heobxoau-
MBIE 3JIEMEHTBI Ype3BbIYaHHO MaJIbl, OHH PACIOJIAraloTCs Ha yya-
CTKe, cocTtapjsiomieM MuwuiuMmerpsl. [Ipu 3TOM B mnpouecce
CIapUBaHWsl yYacTBYIOT COEIMHUTEIbHBIE W YIIABJIUBAIOIIME 3J1e-
MEHTBI, TAK XK€ KaK H 3JIEMEHTHI, 0becrneunBaollme BTArMBaHUe U
CKpyuMBaHue. B

CueruieHue B KOCMOCE. B MEXIYHApPOIHOU KOCMH-

yecko craHuuu ISS wucronb3yercsi MPUKPYYHUBAIOIIMI Mexa-
HHU3M, [lO;’J.OGI[bIH KOMapHHOMY. ['mranrckas CTaHL M, pacrnoja-
raouiasi IWEeCTbK MCCICI0OBATCIBCKHMH .flaﬁopaTopHﬂMH. JIBYMHA
KWJIBIMM €IMHULIAMM, YETBIPbMS MOIYJISIMU 0GecrneueHUs U MHO-
MMM JIPYTUMM CHCTeMaMu, Kotopas Oyaer roroa B 2004—2005
rogax, MoMaer no seMHoil opdbure Ha BeicoTe 400 KHMIOMETPOB.
Bce HeoOX0AMMBIE CTPYKTYPHBIE 2JIEMEHTBI 110 YacTAM JOCTaBIS -
IOTCA B KOCMHYCCKOE MPOCTPAHCTBO HA pakeTax v TaM XK€ MOHTH-
pyloTCH.
BaxHo, yToOBI pakeTa MoABOAMIACHL TOYHO K KOCMHUecKo# ctaHuuu. Koraa
OHa HaKoHel coeAMHUTCs ¢ ISS, 3amenkuBalowmecs 3J1leMeHTbI BOMAYT Apyr
B IpYra M yaepxar rnepeaHIOo 4acTh pakeThl. DTO IPOM30iIeT MOJHOCTHIO aB-
TOMATHYECKH, CO-
e/IMHUTEIbHBIE YaCTH
BOMIAYT ApPYr B Apyra
TOYHO TadkK XK€, Kak
9TO TMPOMUCXOIAUT Y
KOMapUHOM napel. ®

Kocmuweckans cmanyus
1SS cocmaesnena uz muo-
JHcecmea modyaell.
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CTPOUTEJIbHAA
TEXHUKA

Jiodu cmposm doma, ymoObbl 3auumumascs om eempa
U Heno2o0vt. Imu doma boavluell Hacmvio MACCUBHbL,
CMpPoOUmMenbemeo u co0epucanue ux cmoum 0opoeo.
Koeoa rwcueomuwvie cmposim ykpoeimus, mo me 4acmo
ROAYHAIOMCS NPOYHBIMU, HAOCHCHBIMU

U 6000HENPOHULACMbIMU, HO NPU IMOM
3ampavueaemcs 20pazoio mervlue

IHEpeuu U Mamepuana
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[TOCTPOVIKU U3 IJIUHBI

U a100u, u dcueommubie UCNONLIVIOM 2AUHY, VKDPENACHHYIO
3eMACH UAU CONOMOU, 6 Kauecmee CmpoumenbHoeo
mamepuana.

[TTULIBI-TICYHUKU. TTtuusl, Xusyume B
TPOINMKAX, CTPOAT U3 IVIMHBI, KOTOPYIO OHH CMe-
LIMBAIOT CO CJIIOHOI, 'HEe3/1a, COCTOSILIIME U3 IBYX
oTaeneHUn. ['He310 BLITISAUT NMOYTH Kak xiebo-
nmekapHas rne4yb. B HeM NTHUBI MOTYT CIIOKOHHO
BBICMXKMBATh NMTEHLIOB, 3/IECh OHH 3alMIIEHBI OT
BparoB. CTEHKM rHe3[a oYeHb TOJICThbie, TAK YTO
Tpebyercs: Bpemsi, 4ToObl OHO Harpejaoch, Haxo-
JICh B HECKOJIBKO 3aTeHeHHOM Mecte. Koraa riesno
CTAHOBHUTCS MO-HACTOSIIEMY TETUIBIM, COJIHLIE YK€ 3aX0-
auT. B npoxsiaaHbie HOYM NMTHIBI TPAKTHYECKH obecrieueHbl
pereHepaTMBHBLIM OTOILIEHHEM, B

Tnezdo aacmouku caenneno usz
KYCOMKOB 2AUHDbI.

rH€3ﬂ3 JIACTOYECK. MHorue BHIbI JIACTOYEK CTPOAT THe3/1a U3 TJIMHBI
M 3eMJIH, CKperuIsisi UX CIOHOM. [opoackue M epeBeHCKUE JIACTOYKH, HATlpH-
MEp, pacriojliaraloT CBOM rHes3jia B HULIax CTeH M 1noj KpbeilaMM 10MOB. TaKHM
obpa3oM, OHM JIONOTHHUTEIBHO 3allMILeHbl. [OpHbIE JTACTOUKH CTPOST LieJIble
KOJIOHMM W3 MPUPOIHOIO CTPOMTEILHOIO MaTepuaia. |

rHeS,LlO OCBI. bonbiunas nuaOIbHAs 0ca CO3/1aeT KepaMMUeCcKylo Mo-
CTPOMKY CO MHOXECTBOM OT/IEJICHUH, B KOTOpbLIE OHA OTKJIAILIBAET CBOM AifLIa.
MaccuBHOE M KpErnKoe CTPOeHHE 3aLHILAeT OTIOKEHHBIE siiflia OT HeMOTO/IbI U
Bparos.
MeHbluas no pasMepy MUJIIOJIbHAA 0CA TOXKE UCTIONb3YET ITUHY JUISI CTPOUTENb-
cTBa rHe3/. [JIMHAHOE rHe310 3TOH OChl UMeeT AuaMeTp | CM M BBITJISIMT Kak
MaJIeHbKHI rOplIoYeK.
Paspes nmuuveeo ene3oa, cocmo- Kax/blit «ropuioyek», Kak JAeTcKasi KpoBaTKa, pacCuMTaH Ha oaHo sifuo. [Mo-
AUE20 UT 2AUNDI. CJIe TOTO KakK 0oca OTJIOXKHIIA Aila U TPUHEeCIa NUIILY B THE310, BXO/ 3aKPbiBAET-
csl. Slifa pa3ssmBaloOTCsl B JIMMMHKM, KOTOpPbIE, OYIyYH XOpPOLIO 3aUlMILIEHbI B
CBOMX «T'OPIIOYKAX», CHEAAIOT MPUHECEHHYIO MULLY W OKYKIuBaioTcs. M Tosnb-
KO OCEHBIO, MOJHOCTBIO PA3BUBLIHCH, HACEKOMOE BbIOMpaeTcs HapyxKy. B

Hﬂf)ﬁ(‘?ﬂa-‘(}maﬂ K (‘!{(’3()}' oca Hecem 2AUHAHBII wapuk. Thesdo uz ZAUHBI, UMeNee (f)UﬂM}' YPHbBI, NOYMU c0MOE0.

20 BUOHHWKA



[ MuHsIHas APXUTEKTYpPA. [nuny,
VKPEIUIEHHYIO COJIOMOM, HMCIOJb30BaJIM Kak
CTPOMTEJIbHBIH MaTepHall ellie HCKOHHBIC XUTE-
Jin CeBepHOil AMepUKH 11y30J10, HAPOJ IOTOH B
Adpuke, xutenu apesHei [Mepcun n manoasu-
arckux uvacted Typuuu. 3TOT CTPOMUTEbLHBIN
Marepua MnomnyJjasipeH rnmopcoay, rje ecTh riHHa,
[TMHa cMeLIMBAaETCsl C KYCOYKAMM COJIOMBI, Ha-
BO30M XMBOTHBIX M JPYTHMHM Marepuajlamu u
yvrpamboBbiBaercsi. M3 3TOro CTpoMTesIbHOrO
Marepuaja MOXHO BPYYHYIO TMOCTPOWUTH Ipe-
KpacHble XHIble JoMa. B HEKOTOPBIX perMoHax
[JIMHA, BLICYLLIEHHAs HA COJTHLIE W nepepaboTaH-
Hasl, IPUMEHSETCS B BUIE KUPITHYEH.
[UHSAHBIE 3NaHUSA OY€Hb MOJIE3HbI UIS 310PO-
Bbsl, TAK KaK Marepuasl JIerKo BbipaBHUBAaeT
rnepenazubl TeMIeparyp: B TeUEHHE IHS 3[1€Ch OT-
HOCHTEJIBHO MPOXJIA1HO, @ HOYbI0 OTHOCHTE/ b=
HO TerJ10, Kak B rHe3aax ntui. Kpome toro, ma-
TEPHAJI TOIJIOLIAET MCIapeHusl 4Y€10BEYECKOro
tena. Takum o6pa3oM, riiMHa aBasSEeTCa HE10po-
MM W TPH 3TOM NMPAKTHUYHBIM CTPOMTEILHBIM
MaTepuaioMm. ®

bepbepui, komopsie Jcunu mexcdy
Boicoxum Amaacom u Caxapoi,
Loeon, 3anumarowuiica zemaedeauem Hapod, KOmopoiit dHcueem Ha Meppumopul ce2o0HAuHe20
& 3anaodnoi Agppuxe eocmounee Hueepa é noepanuunou obaac- Mapokko, 3acmpausaiu uenvie
mu bypxuna-@aco u Maau, cmpoum céou doma uz 2aunbl, obaacmu 2AUHAHBMU 30AHUSMU.




(DAXBEPK

Ilpupoda u mexnuka yxce 0aHO 3HAKOMbI C npeumMyuwecmeamu
CKBO3HbIX NOCMPOEK: MAaKue KOHCMPYKWUU IKOHOMAM mamepuan,
OHU Ne2KU U, Kpome M020, 04eHb NPOYHbL.

BﬁQ)cneBa OallHS 6su1a nocrpoena B Mapixe B 1889 roay ko Bee-
MHUPHO# BbicTaBKe. C TOr0O MOMEHTA OHA CYMTAETCs CHMBOJIOM (DpaHILly3CKOM
cronuusl. Eciiv 661 6auHs BeicoToit B 312 MeTpoB ObL1a MACCHBHBIM COOpYXe-
HHEM, TO OHA O4YE€Hb CKOPO Hayaja Obl pa3pyluaTbCs MOA TSKECTbIO COOCTBEH-
Horo Beca. OaHako uHxeHep v apxutekrop ['ycras Ditdenn BMECTO cTeH yera-
HOBHJI C€Th M3 JXEJIE3HbIX CTOECK. DTO JIej1aeT MOoCTPOMUKY OYeHb MPOYHON U 011-
HOBPEMEHHO CBOJIMT €€ BEC K MUHMMaIbHOMY. Tako# crnocod cTpoMTe/beTBa
Ha3sbiBaercs (paxsepk. baaronaps axsepky cTaso BO3MOXHBIM MOCTPOUTD Ke-
JIE3HOOPOXHBIE MOCTbl M MOCTBI JUIS FOPOACKOIO TPAHCIIOPTA, MO3BOJISIIONINE
COKPAaTUTh JUIMHHBIE ITyTH. W

Cemuamuie packochivie coedu-
HeHuA, KaKue MOXCHO eudemb
Ha 3moii kapmuuke, deaarom
MOHKUE KOHCIMPYKWUU U3 a0~
MUHUA YOUBUMEALHO NPOYHbI-
MU U OOHOBPEMEHHO COKpaua-
om ux ec 00 MURUMYMA.

Cucmembl U3 KOCMHbIX MO30-
AUCMbBIX Mea Mbl MONCEM HA-
Oar0damo y NO360HOYHBIX HCU-
BOMHBIX, OCOOEHHO y nmuy.
Hmobw nepramovie moaau ne-
mams, omdeabHbie yacmu cke-
aema doaxchvi Goimb neeku,
HACKOABKO IMO 803MONCHO.

CTpOBHHC KOCTEM. Maxsepk (CKBO3HOE CTPOM-
TEJIbCTBO) SABIAETCH M300peTeHHEM, KOTOPOE YXKe

B meuenue deyx nem uz 15 000 me-
manauveckux wacmei obuum
gecom & 7 300 momun bbira cosda-
Ha Digenesa bawns.

JaBHO M3BECTHO B PaCTHTEJIbHOM M JXMBOTHOM

mupe. Ecaum BHHMMaTeNbHO pacCMOTpeTh pasie-
JICHHYO Ha 4acTH KOCThb TeAAYbei IoJIEHH, TO BOJIH3H CYCTaBOB MOXHO YBH-
AEThb MHOXECTBO TOHKHX KOCTHBIX MO30OJIMCTHIX TEJ. OHM 0YeHb JIETKH, HO
MHOTOKPATHO pa3BeTBJEHbI W HAIUIACTOBLIBAIOTCS B OYEHb TOHKOE M 4pes3-
BBIY@iHO TIPOYHOE 0Opa3oBaHue 1Mo NpUHUKMNY (axsepka. DTO KOCTHOE MO-
3o/1McTOE 0OpasoBaHue MMeeT rybuaTyio CTpyKTypy. B
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30arus, nocmpoerinbie 6 mexwuke
’ haxsepk, umerom Hecywyio ocHo-
3 8y — Kapkac.

bl
il N

CkBO3HBIE CTPOECHHUS, CO3TAaHHBIC YEJIOBEKOM. Ha3spanue Cemuamuie packocbie coedunenus
«(baxBepK» CHayaja MPUMEHSUIOCHh TOJIBKO IO OTHOLIEHWIO K CTPOUTEILHOI npUaiom npoHOCy naaeaioue-
TEXHUKE, CO3MAHHON YeJIOBEKOM, MO3HEe OHO CTAI0 0003HAYATh TAKXKE MOCT- MY AUCIY Ky BURHICY.

POMKM XKHMBOTHBIX U PACTEHHM.

YV crapbiX 10MOB, TIOCTPOEHHBIX B TEXHUKE (haxBepK, KapKac BBITOJHEH U3 Jie-
pesa. [lepeBsiHHbIE KOCSIKU, TECHO CBSI3aHble MeXKy coDOIt, B3aMMHO MoJnupa-
0T Apyr apyra. [TpoMeXyTouHble MPOCTPAHCTBA 3aMOJHEHbBl KAMEHHOM, KUp-
MUYHOH KJIAJIKOU WK IJIMHOM. B cpenHue Beka G0JbIIIMHCTBO 1OMOB, MOCTPO-
€HHBIX B TeXHUKE (axBepkK, ObUTH owTyKarypeHbl. Ho dhaxBepk oueHb Kpacus,
M MO3TOMY €ro CerojiHs YacTo OCTABJISIOT OTKPBITHIM, OIHAKO 0e3 3alIMTHOM
LITYKaTYpPKH OH ObicTpee cTapeeT. B

Booanoi hazanuuk oxommo onyc-
Kaemes Ha AUCMbA KYGUILUHOK.

[InaBaomuii JUCT OOJBLIOK
KYBHIMHKHMU. OrpomHbie KYBIIMHKH
BCTPEYAIOTCH B TEIUJIBIX perdoHax
FOxHOI AMEPUKH, Y HAC MX MOX-

HO YBHJIETb B foTaHMYeCKHX ca-

nax. MeTpoBblii riaBaloUIMii

JIMCT KYBIIMHKHW BblIEpXKUBa-

erT OONbLIMX MTHUL, KOTOpbIE

Ha HEM OT/bIXaloT, U MOT Obl
BbIEPXKAaTh JaXxe JBYX Ma-

neHbKuX neteit. Eciu nepesep-

HYTb JIMCT, TO Ha HWXHEH ero
CTOPOHE MOXHO YBHMIETH XOPOIIO
OTpabOTaHHYIO CUCTEMY M3 IITIAHTO-

yTa U yKperusommx rniaaHok. Onuu pac-
XOIATCHA BO BCE CTOPOHBI OT LIEHTpa, Apyrue
npoxonaT KpyroobpasHo. Pacxomyercss HeMHOro ma- }

Tepuala, KyBIIMHKA UCITOJIb3YET ero O4eHb YMeno. Tam, rae 31o HeoOXoauMo, ;;j:l r;;iﬁ;‘::;oﬁ“ :igmﬁ"()”q':f
HAXOMATCS YTOJIIEHUs (KecTKHe 2eMeHThl). Tak mosyyaeTcsi mpodHasi, HO el KeCTKOCTH 3aTHYT 10 K'pav

ype3BbIYalMHO Jierkas KOHCTPYKIIHS, KOTOpasa, KpoOMe TOro, 3KOHOMHUT MaTte- AIM. ¥ Hero Takxe ecTb MpHCIio-
puan. m cobnenue w1a cToka Bobl. B
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lonvie kpombt Hcusym 6 2opauux
neckax cyxux obaracmeit Bocmou-
Hol Dghuonuu.

Om cuauwa eedym MHo20HUC-
AeHHble X0dbi & mMecma 0Xombi

Kpoma.

[TIOI3EMHOE
CTPOUTEJIBCTBO

Kuszno nod 3emneii obecneuusaem npekKpacHyr 3auqumy

0m Heno2o0bl U 6pazoe. /
!
¥
KpOT. [Ton 3emuieit Bceraa BIaXXHO U HUKOT/IA He ObIBaeT MO- W
po3a. JKMBOTHOE, y KOTOPOIrO €CThb COOTBETCTBYIOLIME WS- }5/
MHCTPYMEHTBI ISl TOTO YTOOBI KOIaTh, MOXET CO- g ' /o \‘

OpYAUTH TaM LIUPOKO PA3BETBIEHHYIO CUCTE-
MY XOJOB M BBIXOJOB. DTO BaXHO UIsi TOTO,
4yToOBI YUTH OT noroHu. Ecnu Bpar noj-
JKMAAET Y ONHOTO BBIXOJA, TO MOXHO
BOCTIOJIb30BaThCsl APYTHUM.
KpoTt ucnosib3yet Bce npeumylie-
CTBa TMOJ3EMHOI0 CTPOUTENBCTBA
M MPEBOCXOMHO OCHAleH JUId
XHU3HM non 3emiiei. [lepenHue
JIafiKW, MpeBpaTUBILIHECH B
KOTMalolIHe JornaTku, 04eHb
CWJIbHBI M CHaOXeHBb! UTHH-
HBIMM KOITSIMM. [1a3a KpoTa BecbMa Majibl — [0/ 3eMJIeH OHU MY HE HYX-
HBI, 3aTO €0 HOC O4eHb BOCTIPUMMYMB K 3arnaxaM. Ero BorooTrrankusalollas
HIKYpPKAa HE MMEET XXEeCTKOTO Bopca, Kak, Harnpumep, wkypa cobaku. Takum
00pa3oM, KpOT MOXET OJJMHAKOBO XOPOILO MOJI3TH BIIEPEI M Ha3al, He LeTUis-
SICh BOJIOCKAMM 3a CTEHKM XOJIOB.
V kpora ronoro Boobuie HeT IWKYpKH. OH — OTIMYHBII CTPO-
HTeb TYHHesei. OIHM 0cOOH pOIOT 3eMITIO, IPYTHE OT-
MPaBJsiOT €¢ Ha3a/l K BBIXOAY U OeryT 1o uernoyke
B 00paTHYIO CTOPOHY. 3/1eCh Mbl UMEEM JIe-
JIO C XOpOUIO OTJIAXKEHHOH cucre-
MOMH KOHBeiepa. &




[ToxzemHuble ropoa. Yenosexk He co31aH Ul XKH3HH TIOJ 3EMJIICH.

YroObl Xopolo cebst 9yBCTBOBaTb, HAM HYXKEH CBET COJIHLIA U CBEXH BO3MYX.
OnHako B MpOIUIOM JIIOAH YacTO CTPOWJIM NOA3EMHBIE MOMEIICHHS M JIaXe ro-
pojia, HarpuMep, JUisl TOTO, YTOObI 3alLIMTUTLCS OT BParos.
B Typuuu u ceroiHst MOXHO YBUAETb MOA3EMHbIE FOPO/ia, KOTOPbIe ObUIH MPo-
pyOaeHsl B ckanax B VII—X BB. HekoTopsie M3 3THX MoJ3eMHbBIX TOPOI0B HAXO0-
JIATCA TIOJ 3eMJIei Ha rTyOuHe HeCKONMBKUX 3Taxeid. JKUTenu nparaiuck 31ech
OT HanazgeHus apabos. B

Fopaonoﬁbma}omee MpeANpUATUE U T10A3€MHAsA OO-
poOra. Ha npotskeHUM MHOTMX CTOJIETHH YEJIOBEK TPOKJIANBIBAET CUCTEMBI
MOA3eMHBIX XOJ0B, 4YTOOBLI, Hanpumep, A0OLIBATHL MOJIE3HbIE MCKOMaeMble.
[ToxzeMHBIe XeJle3HBIC JOPOTH MPOXOAAT IMOA AOMaMH, YJIMLIAMH W peKaMu,
pasrpyxas LEHTpPbI TOPOJAOB OT TpaHCcHopTa. W

[Todzemubie copoda xcumenei
Manoazuamckozo nazopsa Haxo-
damea Ha 2aybuHe HecKkoabKux
aImaxcei.

[Tod Goavwumu eopodamu npo-
cmupaemcs cemb Mempo U
MPAHCROPMHUBIX MYHHENeH.

C noMOW(bIO MOWHBIX MAWIUH NPO-
KAQObIB@IOMCA HOBbIE WMOAbHU
2opHodobweaiowux npednpus-
muit. OcKoaku Kamueii mpakc-
nopmupylomcsa KoHeeilepamu Ha-
DYIHCY.
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[layk-cepebpanka
C80K0 cemb 6030yXOM, KOMOPLIil
docmaem c nogepxnocmu 800,

Hanoanaem

Tak moe 6bi svizasndemsb nodeoo-
Hblil 20p00, 8 OCHOBY OpeaAHUIAUUU
KOMopo20 nOAOHCEH Cmpoument-
Hbili npuryun nayka. [laramku
HanoaHeHvl 8030yXOM U 3aKpenie-
Hbl, 6 HUX MOJCHO NONACMb CHU3Y.

26 BUOHUKA

/KVI3Hb OJI BOIOM

Kueomnoim u ar0dsm oaa ovixanusn HyxceH kucaopoo. Ecau e onu
xomsam Hcumb no0 6000, Mo Q0ANCHbI NO3AOOMUMBCA 0 00CMAMOY-
HOM Koauyecmee 6030yxa.

BOSI.[YIIIHblﬁ KOJIOKOJI nayxa—cepeﬁpﬂmm. [Mayku-cepe6-
PSIHKH XXHMBYT NOJI BOJI0I BHYTPH HAMOJIHEHHOTO BO3AYXOM 00pa30BaHMs U3 Na-
yruHbl. Tyaa oHu yxoasr, 4ToObl BEICOCATh A0OBLIMY M MepeBapuTh ee. s Toro
4TOOBI 00ECTIeYUTh Ce0sl 10CTATOYHBIM KOJIMYECTBOM BO3/yXa, MayK MOCTOSHHO
JIOJDKEH BHOCHTD B CBOIO CETh BO3AYLIHBIE My3bIpH. [LJIs1 3TOrO OH IUIBIBET K T10-
BepxHOCTH. Koraa Xe oH OnsTh HBIPSIET B BOAY, Ha €ro JUTMHHBIX BOJIOCKAX Mo~
BUCaeT 60MbIION My3bipb. OH MPUHOCUT €r0 B CBOE MOIABOIHOE XHUINILE U3 Na-
yTuHbl. Tak Kak BO3AYIUIHBIA My3bIpb MOAHUMAETCH BBEpX, NMaykK JOJDKEH 3a-
KPeIUIsiTh CBOIO MayTMHY, KakK Kpbiury nanatki. CosgaBasi TpOTHBOBEC MOIb-
€MHOM# CHJIe, OH TaKUM 00pa3om yaepKuBaeT nayTuHy. B

Bonosna3Hsblii KOJIOKOJI. BononasHbie Koo-
KoJsiel nosiBuiIKCh ele B XIX crosernn. Ho Tonbko B
MocJjieIHAE HECKOJIBKO JeCATHIIETHI ObUIM CO3/1aHbl
KOHCTPYKIIMH, MTOX0XKHE Ha BOJOJIa3HbIE KOJIOKOJIBI,

B KOTOPBIX YeJIOBEK MOXET XUTh M paboTaTh Mo
ponoit. LllapoBuaHble CTPYKTYpbI, HaXoaslIWecs
MO/l BOMOM, OTKPHITHI CHU3Y. Tak Kak BO3JIyX He
MOXET YIUTH BHHU3, OH COOMpPAeTcs Mmy3bIpeM B KO-
JIoKoJie. B 3TOT KOJIOKOJT CHU3Y MOTYT BOWTH BOJIO-
J1a3bl, TaK Xe Kak Mayk-cepebpsaHKa B CBOIO ceTh. W

[TonBonHbIe MOCENKU OyaylIEro.
Hmeercss MHOXeCTBO pasﬂooﬁpa:;m,lx MJ1aHOB s
HOCTDOﬁKH MOABOJAHBIX TIOCEJNIKOB. Tak kak wm3-3a
MOJABEMHOM CHIIBI MOCTPONKH CTPEMSATCH BBEPX, OHU
OOJIZKHBI, IIOIlOﬁHO CETH IMaykKa, 3aKpCriaTbCHd KaHaTaAMH. L




[1OABUKHAS 3AIIIUTA

Pacmenus 3awuwarom ceou opeanbl pasMHONCEHUA C NOMOWbIO NO-
OBUMNCHBIX 3AUUMHBIX KOHCMPYKUULL, KOMOPble OMKPbIBAOMCA UNU
3akpwigaromces no mepe neobxooumocmu. Moxcem au wenogex, ena0s
HA MU 3QUUMHbIe KOHCMPYKYUU, NO3aUMCMB08ams Kakue-Hubyos
udeu 0aa cozdanus Kpvliu?

JIBUKEHUE LIBETKOB M JIMCTBEB. Llsetkn 3a-
KPBIBAIOTCS, YTOOBI 3a1LIUTUTL CBOW YYBCTBUTEIbHBIE THIUMH-
KM OT pochl ¥ A0XKast. OT CbIPOCTH NMbUIbLIA CKIIenach Obl U
cTajia HerpHUroaHoM Utsl onbuieHus. Korna tymaH pacce-
uBaeTcsi M obJ1aka pacxXomsiTcsi, LBETKH OMSATH OTKPbIBa-
IoTcst. M3MeHeHne BIaXHOCTH, TAK HA3bIBa€MbIE€ MIPO-
CKOIMMYECKHME IBMXEHMS, MOTYT BO3JCHCTBOBATH Ha CyXHE
JienecTku o00NM0YKHU (CM. paMKy cripasa). [ Mrpockonuyeckui
NPUHIIAN ICHCTBYET Y JIENMECTKOB MHOTHX 1IBETOB, HO OCODEHHO
HHTEpEeCHO HabJI01aTh 3a KarcyJaMu co cnopaMu mxa. C nomMouisbio
JIVTIBI MOXHO YBUAETD, YTO TOHYANIIHE 3yOUMKHM OKPYXKAIOT Kancyny.
[Mpu BAAXKHOCTH OHW 3aKpBIBAIOT KAarcyjy, BHITATMBAsCH
Ha/l Hel HauckocoK. Koraa BHEIHSsIsi CTOpOHa BbIChIXa-
€T, OHU ONATH 3arudaloTCsd W OTKPBIBAIOT [PH 3TOM
Karicyay. Karicyna co cnopamMu mnojobHa COJIOHKE:
KOrJa OHa MoKa4yMBaeTcs Ha BETPY, CMOPbl MOTYT Bbl-
OpaceiBaTbesi. B [A0XIb 3TOr0 He MPOMCXOIMT:
pacceMBaHMUIO CIOP MPENATCTBYIOT FMIPOCKONMUYECKHE
3yOumuKu. ®

JlemecTku 1BETKa «ape-
Ha». lNpuHuMn ABUXEHUs JIENECTKOB
Obil1 nepeHeceH B apxuTekTypy. B ocHoBe uaeu co-
31aHusA CTaaHOHa nona Kpb!l.llCﬁ — OIpPOMHBIC JICTIECT-
KM LIBETKOB, KOTOpbI€ pacrioiaralorcsi no kpyry. [pu
NOXKIEe CErMEHTHl KPbILIK, paclioJOXKEHHbIC 0ObIYHO
JIPYT HajJ ApPYroM, pa3be3kaloTcsi U 3aKpbiBalOT BECh
CTaJMOH. W

CJIH CKJIEMTh ABa JiHcTa Oy-

Maru BMECTE H OJIMH W3 HHUX
CMOYMTBL, TO Oymara sarHercs
B CTOPOHY cyxoro aucra. [Mpu-
YHHA ITOTO MpOCTa: Mpu nona-
NaHWK BOABLI Dymara yBJIaxHsi-
€TCH M BIaXHas CTOPOHA BBITS -
rupaercs. Y4yeHbie Ha3bIBalOT
9TO THUIPOCKONMMUYECKHM JIBM-
KeHuem., W

3ybuurku kancyas mxa npu
BAANCHOU memnepamype avims-
HYmbl; npu cyxou noeode oxu 3a-
eubaromea.

Jenecmku usemka «apenar: npu
doxcde (caesa) 3axkpuisaiom cma-
duon, npu xopowel noeode (cnpa-
6a) onu ckaadwiéalomen dpye Had
dpyeom u omKpuieaiom cmaouon.
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C Kokona siiya nayka Xxopouwio
CKamulearomea 0oxcoeevie Kanau.

Hecyy wnymcen menaviit mex c
daunnvim gopcom. Ilycmoinnoi
Aucuye docmamodHo Kopomkoeo
Mexa.

Jlom & Ceseprou I'epmanuu, Kpoi-
mutit mpocmuruKom: cmebau mpo-
CMHUKA YKAQOWEAOMCA 04eHb
naomuo dpye K dpyey, mak 4mo
600a cmekaem ¢ Hux u He nonada-
em eHympb.

KPhILIH,
OTTAJIKMBAIOLLIUE BOAY

Baxcryto poas npu cmpoumenvcmee 0omos uzpaem Kpvluia, Komopas
00NHCHA 3AUULLAMb NOMEUeHUA 30aHUs 0Mm NONAOJAHUs 800b.

KokoH siiiiia IayKa. INayk u3rotoBisieT TOHKYIO «HaKMIKY» U3 BOJLO-
HETIPOHULIAEMOro MaTepuasa, YToObl 3alllMTUTh OTJIOKEHHBIE fiilia. DTOT KO-
KOH BEJTMUYMHON ¢ KyJIaK MMeeT (hopMy KOJIOKOJIbYMKA W OTKPbIBACTCS CHU3Y.
OH COCTOMT M3 TOro Xe MaTepuasa, YTo M HUTH nayTuHbl. KoHeuHo, OH He coT-
KaH W3 OT/AEJbHBIX HUTEH, a npeacrapiaser coboil eauHyio 000a04ky. OHa
MPeKpacHoO 3allMIIAeT A0 OT HEMOroAbl M BJAXHOCTH, W

T11a111. Koraa mbi BbIXoaMM Ha yauity B 10XKIb, TO HAZEBAEM BOIOHENPO-
HULAeMblid rutawt win 6epem ¢ coboit 30HTHK. Kak ¢ KOKOHa siifla nayka ¢ 3a-
ILIMTHOM TUIEHKO#M, C MCKYCCTBEHHOIO Marepualia CTeKaeT BOJAa, B pe3yibTare
YEro 4eJOBeK He MpoMoKaeT. |

[HKypa JIMCHIIBI. IlIkypa JIMCHIL COCTOMUT M3 BO-
JIOCKOB Cpe/IHe# [UIMHBI, CJIerka IOKPBITHIX XHPOM.
Koraa maer joXxiab, BOJa KarulsiIMM CTeKaeT C TakKoii
N J LIKYPBI U HE IOXOAMT 10 KOXU. LLIKypbI TMcuLL paznuy-
\3 Hbl B 3aBUCHMOCTH OT MecTa ODMTaHMS XWUBOTHOTO.
\ JIncuua, oburalolias B MycTbiHe, MMEET KOPOTKHI He-
ryCTOi Mex, necell — UIMHHBIA U TYCTOH, KOTOPBIH
Jiydlle 3aliMiaeT oT BeTpa v J10Xx/as. &
e /
= Kpbllia U3 TPOCTHUKA. MMono6Ho mikype
JIMCHLIBI 3aLMIEHB! OT 10X/ U ctapbie JoMa B CesepHoit ['epmanum. Kpbiiin
3THX IOMOB TTOKPBIBAJIM TPOCTHUKOM. OT/Ie/IbHBIN cTe0esb, OJIHAKO, HE MOXET
ObITb BOZOHENPOHULIAEMBIM, HO B COBOKYITHOCTH OHM, HaKJIaJbIBasiCh JAPYT Ha
Jipyra, o0pa3yloT MJ0THOE M He MPOIyCcKalolllee BoAy MoJIOTHO. M
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Mexcdy naomwo pacnono-
HCEHHBIMU  dpye K Opyey
naacmuHKamu evipabamoi-
8AOMCA CROPHL. Hlasnka
.?ph'ﬁﬂ Jawuwgaem cnopul
om 0oXcos U pocsl.

['puOBI 3alIMILAIOT CBOU CIIOPBI. Kak B TpybKax, TaK u Ha
rIacTHHKax rpuboB eCTb OpraHbl, KOTOpbie BhipabaThIBAIOT TAK Ha3biBAEMbIe
CMOpbl — YpPe3BbIYAHHO MaJieHbKHE, OYEHb TOHKME YAaCTHIIbI, C MOMOIIbIO
KOTOpbIX rpubbl pazMHoxalorcs. st Toro 4to6bl OHM BBICHINANIMCH, BOKPYT
MOJIKHO ObITh COBepLIEHHO cyx0. Kak ToNbKO nosipasercs XoTs Obl Kanjis Bo-
Jibl, CIIOPBI MPEBPALLAIOTCS B TYCTYIO Kallly M HE MOTYT BbinacTb. B aTom ciy-

yae rpub He cMoOXeT pasMHoxarbes. Llnsnka rpuba,

S TaKMM 00pa3oM, BBITOJHSET BaXHYI0 (DYHKIMIO:

A7 MO3BOJISIET BOJE CTEKATh U He mpomyckaet ee. [1pu

| 9TOM OHa MMeEeT IIalKylo MoBepXHOCTh. Y Golee

cTapbiXx rpubOB BEPXHSS MJEHKaA pa3pbi-

g BaeTcsl M obpasyer yelyiku, KOTopble

i ese? DACTIONATAIOTCS APYT HAl APYTOM, KaK

yepenuua Ha Kpbiie. B aTOM

ciydyae uwuisnka rpuba

JIy4lie BCEro OTTaJKH-
BaeT Bojy. ®

Kynona
JAPEBHEPYC-
CKHMX HLEPK-
BEU. Kynona
JNIPEBHEPYCCKHX
LIepKBEH TIOCT-
POEHBI 10 MPUH-
Uy rpuboB.
OHH MOKPBITHL JpaH-
KOM BHaxJiecT, rnojoo-
HO TOMY Kak pacroJia-
ralorcsd dYemyiku Ha
uuignke rpuba. Boma cre-
KaeT ¢ OIHOM JpaHKH Ha
JIpYryio M He ronanaer
BHYTPb 31aHus. W

Oma eybka na depeee o4eHb Ha-
nomunaem mpybuamsiii epub.

T{)‘r. KTO MOBEPHET ULIATNKY
rpuba, cpasy onpenenuT, K
Kakom rpymnmne OoH OTHOCHTCH.
buonoru pasnuyaior Tpybua-
Thie M MJIacTUHYaThle rpHObLI.
Y npencrasureneil  neppoi
rpynnbl Ha HHMXHEH CTOpOHE
HITATTKH MOXHO BHICTH MeEJlb-
yaiiiime TpybOUKM, KOTOpBIE
pacrnonaraloTcs 04YeHb IUIOTHO
apyr K apyry. Eciu BHUMaTenb-
HO paccMOTPETb MX, TO MOXHO
YBHIETh MHOTOYMCIEHHBIE OT-
BepcTua Tpybouek. [iactuHya-
Thie rpubbl 0OpasyioT nyuyeod-
pa3Hble MJacTHHKH, B

V nexomopwix epuboe na eepxuei
CMOpoHe PACNONONCEHO MHONCe-
cmeo wewyex, Gaazodaps smomy
OHU XOPOWO OMMANKUSaom Kan-
Au doxeos, Kak u oparika dpesre-
PYCCKUX UepKaeil.
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H €KOTOPBIE XKHBOTHbBIE TOXE
CIocoOHbBI MCIOJIL30BaTh
MeJibYaliliMe KamnejlbkKu Tyma-
Ha. B oueHb cyxoit adpukaH-
cKo# nycreiHe HamMub 6oabiuue
KYKH-YEPHOTEJIKH CTOAT C MO~
HATOW 3aaHel 4acTblo Tena B
neJjieHe TyMaHa, KOTOpbli noj-
HUMAETCsl TOJIILKO PAHO YTPOM.
KonzneHncupoBaHHble MalleHb-
KHMe KarejJbKH CIMBAIOTCA M Te-
KyT BHM3 B obiacth pra. Tam
AKYKH CIWU3BIBAIOT HMX. 3ITO
€[IMHCTBEHHBIA MCTOYHHUK BOIBI
U151 YePHOTENOK. DTOT crnocob y
KYKOB IM03aMMCTBOBall 4eJlo-
BeK. B obmactax ¢ manbiM Ko-
JIMYECTBOM BOJIbl PacCTaBHUIIH
«ceTH s TymaHa».TymaH na-
[aeT KarnejbKaMHu BOJbl B CETH,
CTEKAaeT B OTBOJAHBIC TPYObl M
nogaeTcs B.LleCBHH KaK [MHTbhe-
Bas Boja. ®

Ha daunnbix ueonkax kanapekoli
COCHbBI MyMan KoxdeHcupyemcs
& Kanau 600bl.

HAKOIWUTEJIX BOJIHI

be3 600b1 nem xcusnu. Jlo-
du, wcueommvle u pacme-
HUs 00UHAKO0B0 HyXCOa-
romes 6 Hel.

Packuaucrast Kpo-
Ha MU BOIJOCTOYHBIC
TPYOBI. Jlepesbsi B OCHOB-
HOM TOJTy4aloT Boay Giarona-
psi CBOMM TOHKHMM BCachiBao-
ILIUM KOPHSIM, KOTOpbIE H0X0-
JIAT TOYHO JI0 TOTO MeCcTa, re
KpoHa cOpaceiBaer Boay. Ta-
KM obpa3om, GoJibliiasi 4acThb
NI0XKIEBOM BOIBI HE MpoTamaeT
JIapOM, a MOABOIMTCS MPSIMO K
BCACBHIBAIOLIMM KOPHSM.

Bona npencrasisier 60J1b-

IIVIO LIEHHOCTb, MTO3TOMY MBI ITpupoda demorcmpupyem nam on-
JIOJIKHBI pacXo10BaTh €€ 3KO- MUMAAbHOE UCNOIb30BAHIE BO0b.
HoMHO. JloXIeByio Boay, Ha-
MpUMEpP, MOXHO cobupaTh B 60YKH, Ky/Jla OHA CTEKAeT U3 BOJOCTOUHBIX TPYO.
DTOii BOJIOH MOTOM MOXHO MOJIMBaTh cajl. Boay, KoTopyio cpa3y He MOTYT MC-
MoJIb30BaTh, COOMPAIOT B HAKOMMUTEH. [lepeBbs HAKAIUIMBAIOT BOAY BO BJIaX-
HOI MOYBe, B KOTOPO#i PACIIONIOKEHBI MX BCACHIBAIOLIME KOPHU. W

TYMaH. Ha Tenepude pacrer kaHapckas
cocHa. TaM, rae Kaxablii O€Hb TNMOJAHUMAETCH
BAAXHBIIH TyMaH, UTOJIKH COCHBI OY€Hb [UTMHHBI
(20 cm) ¥ ToHKH. Ha HUX TYMaH KOHIIEHCHpYeETCH
B MeJibyaifiume Kaneiabku., OHM CIMBAIOTCA YT C
JIPYTOM ¥ OOJNBIIMMHU KaTUIAMM TaJaioT TOYHO K
MECTY PacIOJIOKEHHS BCACHIBAIOIIMX KOpHEii. B

Beicoko nodnamoii 3adneil yacmoio meaa yepHomeaxku co-
bupaiom eody.
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OTOIJIEHUE

N OXJIAXKIAEHHUE

BO3YXA

Tepmumst ucnoasb3yrom menao cOAHEHHbIX
ay4el, ymobvl KOHOUYUOHUPOBAMb

ceou nocmpouku. Yenoeex ucnoav3yem
05 omonaenus U KOHOUUUOHUPOBAHUSA
6030yxa dopozoe monaueo, Komopoe
doaxcer npou3eo0ums: INeKmMpuU4ecKull
mok, 2asz, Heghmo. OOHaAKO ce200HA

045 3mozo éce boavuie u 6oavue

UCNONB3YIOMCS CONHEYHAS IHEPUSA
u IHepeus empa

(v




Hma npopesannas nocmpoiika mep-
Mumoe npedemaensem coboil pas-
GEMENCHHYIO CUCMEMY KOMHAMOK.

«Kamun» e 30anuu e Xapape,
Sumbabee.

CO3JIAHUE HYXXHOI'O
KJIMMATA C ITOMOIIIBIO
COJIHLIA

To, umo conrye coepesaem, 3naem Kaxcowiii pebenok. O0Hako e2o cu-

Y MONCHO UCNOAB308AMb U 05l oxaaxdcoeHusn 30anui. Muoeue cu-
BOMHBIE UCNOALIYIOM COAHUE 0N OMONAEHUA U OXAANWCOCHUS U, ma-
Kum obpasom, cbepeearom 02pomHoe KOAUHECMBEO UEHHOU IHEPRUU.

HOCTDOI»L"I KU TEPMUTOB. TepMuThI CO31aMH XUTPOYMHbIE YCTAHOBKH
[UIS KOHOAMLIMOHUPOBAHMS BO3AyXa. B LIEeHTpe BBICOKUX MOCTPOEK TEPMUTOB
PACIOJIOKEHO XKHIIOE IMOMELLEHUE W Oropobl U1 rpuboB, KOTOpbIE CO3/1al0T-
¢s1, 4TOOBI BbIpalMBarh MuiLLy. JecsSTKH ThICSY TEPMHUTOB XHUBYT B TAKOH MOCT-
poiike. Ho TepMuThl 3a60TATCS HE TOJILKO O MHILE, HO U 0 Teruie. [ToaHumalo-
UIMACH BBEPX TEIUILIA BO3AYX C MOMOIULIO Pa3BeTBIEHHOW CUCTEMBI TPYDOK
OTBOIMTCS U3 BHEIIHEH CTEHbI BHU3, B «10JBaJI». TaM OH OCTBIBAET U YBIIAXKHSI-
eTcsi. 3aTeM ONnATh MOAHMMAETCS BBEPX, M LIMKJI npoaopkaercs. bonbuieit vac-
ThIO 3TO NMPOMUCXOAUT HOYBIO. JIHeM CoNlHLIE HarpeBaeT BHellIHHe cTeHbl. Tenepb
BO3/1yX /IOJIKEH MOAHSTHCS U HAMPABHUTLCA B MPOTUBOIOJIOXHOM HaMpaBJieHUH
no 3taxy. Takum obpasoMm, paboTtaer cucTemMa KOHIWMIIMOHUPOBAHHSA, KOTOpas
MPUBOJIMTCS B ICHCTBHUE C TOMOIIBIO 3HEPTUH cosiHla. KpoMe Toro, TepMHUTaMm,
KOTOpPbIE MPH JIbIXaHUH BBLICSIOT YIJIEKHCIbIA ra3, HyXeH Kucjiopoa. bosb-
LIMHCTBO MOCTPOEK IJIOTHO 3aKPbIThl, HO KUCIOPO/L IOJDKEH KaKUM-To obpa-
30M MOCTYNATL B MOMCUIEHHE, a )’T‘.TICKHCIIh[ﬁ ras, COOTBETCTBEHHO OTBOOAHTHLCH
M3 Hero. Tak Kak CTPOMTEIbHbII MaTepHall MOPUCTLIN, ABYOKUCH yriiepoaa Mo-
KET BBIBOAMUTLCA HApyXy Mo TpybkaMm, KOTOpbIE MPOXOIAT MPSAMO MOA HapyX-
HOM CTEHOM, 10 HUM Xe B NOMeIIeHHe MOXET MoCTyrnaTh Kucjiopoa. Takum o6-
pa3oM TEPMHUTBI KOMOMHHPYIOT KOHJIMIIMOHHPOBAHUE BO3/1YyXa C ra3o00MeHOM.
u

KOH}IHHHOHHDOB&HHC
3IaHUN. HekoTtopbie TepMHUTHI yCTa-
HAaBJIMBAIOT Ha CBOMX TMOCTpPOMKax
JUIMHHBIE TPYOKM UIsl TTPOBETPUBAHMSI,
MO KOTOPBIM YXOHIWUT TEIUIbIA BO3IYX.
ApPXHUTEKTOPbl BHHMATE/IbHO HW3YYMIIH
TH CTPOEHMS W B3sUIH UX MPUHLIMIT HA
BoopyxeHue. Tak, B adpukaHckom Xa-
pape eCThb 3[aHHE C [UIMHHBIMM «KaMU-
HaMH». B HUX moaHMMaeTcs Teruibii
BO3/yX, XOJNOAHBIH BO3AYX MIET BHHU3,
TakuM 00pa3oM, 3laHHMe OXJIaXIaeTcs
0e3 3aTpaT Ha JIEKTPOIHEPruio. ®

«Kamun» mepmumoe & Ipuonuu.
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]J_IKypa oenoro ME€IBEOA KakK yJiaBJIMBa-
TCJIb TCILJIA. benbie MenBeau, Kak H3BECTHO, KUBYT Ha
Cesepe Bo sbaax. Ux wkypa Genasi, IoToMy 4TO
Mpo3payHbie BOJOCHHKH mMojele. Bo3ayx

; MOTNAAaeT B 3TH MOJIbIE TPOCTPAHCTBA,
M OHHM KaxyTcs GenbiMU. BHYTpH 110-
JIOTO BOJIOCKA HAXOOMUTCH LUMIWMHI-
puyeckoe orepcte. JIyuu cBera,
rnonajaasi B HEro, OTpaxaroTcs M
HarpasJsiloTCsl K OCHOBE BOJIOCKOB
Ha Koxe 6esioro MeaBens. A Koxa
oenoro mensens yepHas! Ecnu no-
JIOXKHUTD Yepblii KAMEHb Ha COJIHLIE,
3 TO OH Harpeetcs ObicTpee, uyeM Oe-
: JIbIA KameHb TOro Xe pasmepa. OH
MOMJIONIAET TETUIOBBIE JIYYU U TEM

| TIN caMbIM Harpesaercs. TOYHO Tak Xe
nonaslIKle B LIKYPY JIY4H Harpesa-

' " “ IOT YepHyI0 KOXy. benblit Measenb
MOCTOSIHHO HOCHT ¢ co00ii cBOe0O-

pa3sHyl0 KOHIWLIMOHUPYIOLLYIO YCTa-
HOBKY!
TeruioBble ny4u, yXKe OJHAXIBI I10-
napiliie B LIKYPY, HE MOTYT YCKOJIb3HYTh,
TAK KaK MEX/y BOJIOCKAMH HaXO[IsTCS MeJibyaii-
LIME BO3AYILIHbBIE noayledku. OHM IelcTBYIOT Kak usonatopsl. LLIkypa 6enoro
MeBens cobupaeT Teruio Jydeil M He J1aeT UM YHTH. B

BOBJ.IY].HHbIe MMOoAYIIEYKHU — H30JISATOPHI. Bonocku Genoro
MeBe/s Y/IaBIMBAIOT TEIUIOBbIE JIY4H, a U30JALMIO 00ecneYuBaloT MHOTOYHMC-
JIEHHbIE MeJTbYalIlIMe BO3AYLIHBIE MOAYLIIEYKH, KOTOPhIC HAXOMSATCS MEXKIY BO-
JIOCKaMH. 3aMKHYTbI€ BO3AYIIHbBIE MOAYILIEYKH AeHCTBYIOT KaK M30JSITOPbI, TaK
KaK BO3JIYX SIBJISIETCA OYEHb IUIOXMM MPOBOAHUKOM Teruia. Hu Terno, kotopoe
TIPOM3BOAUT caM Oenblil MeBe/lb, HH TEIUIO, KOTOPOE YJIABIUBAIOT €ro BOJIOC-
KU, HE MOXET YHTH: XXMBOTHOE HAWJIy4lIUM 06pa3oM rpucrnocobaeHo K yciio-
BUSIM ADKTHUKH. B

HPOHHKHOBEHHG CONHEYHBIX AyHel

Omoa4a u nomeps menaa u3-3a ompayceHus
Ipospaunas uzonayus
€ NOKPHIGAIOWUM CA0eM

Bozdywnas wens Cmena

Bonocku benoeo medeedsn deiicm-
8ylom KaK yaaeausamenu ceema.
Mecma, ne noxpsimsie onocka-
Mu, darwom B03MONCHOCHb VEU-
demb, wmo Koxca beaozo medeedn
YepHas.

Bcnbm MEIBelb HCMOJb3yeT
TIPUHILIKTT TIPOCBEYHBAIOIIIE-
ro M30JSILIMOHHOTO MaTepuana.
TexHuka MHOrokparHo obpa-
manack K aromy. CoeauHssi co
CTEKJIAHHOM TUIACTHHOW MHO-
KECTBO MeJbuallIuX mnapan-
JIEIbHO MAYIIMX Tpybouek u3
CcTeK/ia W UCKYCCTBEHHOro Ma-
TepUasia, CO3Aal0T CBETOBOILI H
NMPOBOJHMKH TeIUla, KOTOpbIe
MOTYT JeiCTBOBaThH Kak TMpo-
3pavyHblii M30JMPYIOIIHIA MaTe-

puan.
Tak, ¢ 10XHOI CTOPOHBI IOMOB
MOXHO TMOCTPOHTb BMECTO

OOBIYHBIX CTEH TAKHE, KOTOPLIE
3UMOI OyayT nmponyckarb Tern-
JIOBBIE JIYMH M HE BBITIYCKATb MX
obpartHo. [1pu 3TOM onTUMAL-
HO OyoeT MCIMoab30BaThCs Tern-
JIO COJIHLA, M JXHUTEIH OOMOB
nonyyat GecruiaTHoe OTOILUIE-
Hue. JletoM TpyOKM, KOHEYHO,
cjeayeT 3akpbiBaTb, MHauYe B
MOMEIEHHH OYAET CIAHMIIKOM
Kapko. ®

Ipospaynbiil uzonayuoHHbIl Ma-
mepuan no3sondem yaaeausams
coaneunoe menno. Ilpu cmpou-
meabcmee dOMOE 3Mo 0KA3AN0ChH
NPeKpacHbiM Memooom, no3go-
AROUUM COKPAMUMb pacxodst
Ha omonaenue.

OTOIUVIEHUE U OXJIAXIEHHWE BO31VXA
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3AILNTA OT XOJIOJIA.
[LIKYPA VI OMEXIA

Kueommbvie nocmosiHHo Hocam 6010 00excdy — OnepeHue u WKypy.
Ji00u mensirom 00excdy 6 3a6ucuMocmu om memnepamypei.

IIIKypa KaK M30JIATOP. MHOXeCTBO AMKHX KXHUBOTHBIX
pasryauMBaloT Mo cHery B pasrap 3uMbl npu — 20°C rpaaycax u He
mep3HyT. MX 3ammuiaer wKypa, SBasioLIascs XOpoLuuM H3o-
asitopoM. [lpu 3TOM BOJIOCKM ILKYPbI 4acTo ObIBAIOT He
OYEeHb UTMHHHBIMH. DTO OTHOCHMTCS KaK K apKTHYECKHM

W R XHMBOTHBIM, HaNPUMep TecIly, TaK U K BOJIKY, FOPHO-
> v cTalo M 3aiiiy-6ensky. Borocku Mx WIKyphl pacrona-
o ?k E : - raloTcsi APYT Hal APYrOM TakK, YTO MOJIYYaeTCsl MHOXe-
- (}Q&' \‘*-f ; W CTBO MeJibYaillIMX BO3AYIIHBIX NpocTpaHcTB. B neiict-
; ‘M / BUTEJILHOCTY K€ M30JSALHMIO TEI1a 06eCneunBaioT He BO-

" ol

C nomowwio ceéoeii menaoii moa-
CMol WKypsl copHocmail u 3ani-
beask onmumanbho npucnocabau-
BAIOMCA K 3UMHUM VCAOBUAM.

TO BpeMs KakK XHBOTHbIE 3a-

LIHLLAIOTCH OT X0J104a CBOeH
LIKYPO#, 4e/IOBEKY, YTODbI He 3a-
MEP3HYTb, HYKHa Tervias Oexaa.
Jlns aToro Bceraa MCMojib3oBa-
JINCh LIKYPbI XKUBOTHBIX WIH ITyX
ryceit u yrok. 5000 ner Tomy Ha-
3a/l HAYIH TMPOM3BOJAWTL MarTe-
PHATBI M3 HATYPATBHBIX BOJIOKOH:
BOJIOKHA OBeYbeH LIepCTH cruie-
TAIA B HWUTb, U3 HHUTEl MOTOM
TKanM cykHo. Lllepcranbie mare-
pHAIBI YAEPXHMBAIOT TEIUIO, TaK
KaK MaJeHbKHE BO3AYLIHBIE TMO-
JYIIEYKH MEXITY HUTSIMH NpensT-
CTBYIOT notepe Teruia tesiom. Ha-
pALy C XJIOTIKOM M OBEYbEil 1ep-
CTBIO B JOPOTOCTOALLYIO TNPSIKY
nepepabaTbIBalOTCA 1EPCTh BEp-
EU][OH.OB. aAlbllak H Kammupcxnx
K03. CeroiHsi NMpoM3BOAAT MHO-
JKECTBO XHMHYECKMX BOJIOKOH, B
4aCTHOCTH MUKPOBOJIOKHA. Yac-
TO OHH UCTIONB3YIOTCS U1l M3ro-
TOBJIEHUS] CIIOPTHUBHOI O1EXIbI,
Hanpumep, U1 3HMHET0 CropTa.
ITH MaTepUHaIbI TEIUIbIE, AbIllIA-
lLIHe ¥ BOAOOTTAIKHBaoLIHe. B

JIOCKH, 33MKHYTbIﬁ BO31YX, KaK B cCJiydae C OenbiM

MEIBEIAEM, HEC BBINMYCKACT TCIIO, IMPOU3BOJAHMMOE CAMHM XH-

BOTHBIM, OHO OCTA€TCH IO MOBCPXHOCTHIO MEXA, U XKMBOTHOE HE
oxJjlaxnaercs. ®

Teruio Tena u OI€XKA. Yenorek ToXe MPOU3BOAMUT TEILIO. DTO CTa-
HOBHUTCS COBEPLIEHHO OYEBHUIHbBIM, €CJIM Y KOTO-TO IOJHMMAETCH TeMIepaTy-
pa ¥ MBI KJIajieM eMy pyKY Ha Jiob6. Ho ¥ B 0ObIMHOM ciiyyae, Korja 4esloBek
MPOCTO CHAMT HA CTYJIe, €ro Tejo NPoM3BoaAUT Teruto. OIHaKOo 9TOro TerUia He
XBaTaeT, 4To0bl COrpeThb
H4c, MO3TOMY MBI HaJeBa-
em onexny. Jlaxe koraa
JIETOM HA4YMHAaeT IyTh BeE-
Tep, HaM CTAHOBMUTCH XO-
JI0j1HO, YTOOBI 3alLIUTUTE-
Csl OT 3TOr0, Mbl HaJeBaeM
xaker. Onexna obGecrne-
YHMBaeT TO, YTO TEIJIO CO-
XpaHseTCsl, a He YHOCHTCS
BETPOM M HE OTHaeTcs ¢
notom. Ecam yenosek pa-
OoTaer, HanpuMep BAJIUT
JIepeBbsl, TEIUIOOT1a4a I10-
BbILLIAETCS BO MHOrO pas;
Teruias oiexiaa Toraa
boabiie He HyxHa. Ha-
NMPOTHB, B 3TOM cCjyyae
BaXHO OTIaTh TEMJo,
WHauYe MOXHO NeperpeTb-
csi. IMoaromy necopyObl
HOCAT aaxe 3UMOM Jier-
KYIO 0J1eK1y. B
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Yro JCJIAKT )KUBOTHBIE, KOI'lJa O4YECHDb
)KapKO? Ecnu y XMBOTHOTO CIMILKOM UIMHHAs
IEPCTh, TO TEIJIO COXPAHSAETCS, U B pasrap JIeTa MOXHO
MOJYy4YuTH TeTUIoBoi yaap. To, 4To xo-
polLlIO 3UMOI, T1oXxo JietoM. Kak pe-
LIAIOT XKUBOTHBIE 3TY npobiiemy?
Hapsny ¢ yyactkaMu ¢ rycToi 1iep-
CTbIO ¥ XXUBOTHBIX €CTh TAKXE MOTO-
FrOHHbIE MeCTa, Ha KOTOPBIX IIEPCTh
TOHKasl. JlaMbl, BUKYHBU M TYAHAKO B
Annax KOxHoit AMepMKH MMEIOT pasHYIo
MO JUTHHE M TYCTOTE LIEPCTh Ha CITMHE U Ha
xupote. Camasi TOHKas 1EPCTh Ha XXMBOTE
MEXIY 3aHMMM HOTaMH. DTH MeCTa XUBOT-
HBIX MOTYT OTAaBaTh Teruio. UM HYXKHO TOJIBKO
paccTaBMTh Jialbl W MPOINYCTUTh CKBO3b HUX Be-
Tep. 2KMBOT cpa3y oxJax/aercsi, a ¢ HUM M Bce
TEJIO XHMBOTHOTO. EC/IM CTAHOBUTCS XOJIOAHO,
OHM C/BUTAIOT Jarnbl U YYaCTKH HE3allMIIEeH-
HOM OpIOIHOM YacTH 3HAYMUTEIIBHO YMEHb-

uraiotcs. B tom ciay4yae €CJIM XKHUBOTHBIE CBMBAIOTCH KJIYGKOM Ha 3eMJie, TO UX Bukynea (caeea) u aama (cnpasa)
Gploumasa 4acTh MOYTH TMOJIHOCTHIO 3aliMileHa. B stom cJiydyacé TEruio Tejia He pecyaupyrom memnepamypy ¢ no-
MOXET yﬁTH, U KUBOTHBIM Teruio. M MOWBIO wepemu.

Onex,aa Ha CMCHY. Eciu craHOBHUTCS XOJIO[IHEE WM Teruiee, JIIOAH
HazesaloT 6oJiee Teruyio WK 6oJiee erkyio oaexay. A 4To Je1aloT XKUBOTHbIe?
OHM He B COCTOSIHUM TaK JIETKO NMPHUCIIOCOOUTBCS KO BPEMEHHM r0Jla, TAK KaK He
MOTYT MPOCTO CHATH CBOIO WIKYpY. Ho oHM MoryT ee noMeHsATs. K npumepy, vy
rOpHOCTast 3MMOW JUTMHHBINA rycTOi Gesblit MeX, JIETOM — KOPOTKMI KOpHYHe-
BbIH, JIMIIIb KOHYMK XBOCTa OCTaeTCs YEPHBIM.

[TTuus TOXE MOryT nome- Muoeue ymku Mmensiom ceoe
HATb CBOKO OAEXKIY — OIle- onepenue: nemuee (eeepxy) u
peHHe, OHH JeNnawT 3TO 3umnee (6Hu3y).

Toprocmaii 6 <nemueit odexcde».

yalle BCEro B 3aBUCUMOCTH OT BpPEMEH
roga. CMeHY oIepeHHsl Has3biBalOT
JUHBKOMH. KoHeuyHo, nTHllbl MEHSIOT
MaxoBble Mepbs CBOMX KPBUILEB HE
BCE Cpa3y, TaKk KakK Torjila OHM He
cMmortu 6wl ietath. [lepbsi BbInanawoT
O/IHO 3a JAPYIrUM, yallle cjieBa U clipa-

Ba TEPAIOTCH OJMHAKOBBLIE MaxOBbie
nepbsi. W
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MIOHXeHCKOM My3ee ObLl

MOCTaBJEH  CAEAYIOUIHIA
ONBIT: 3aMKHYTYIO CHCTEMY
TpyDOK HAnOJHMIAM CHHEH
KUAKOCTbIO. B BepTHKaNbHBIX
TpyDKax ¢ MoBbIILIEHHEM YPOB-
HSl BOJbI XMIKOCTh OCTaeTcs
Ha OJIHOM YPOBHE, 3TO O3Ha4a-
€T, 4TO JaBJeHHEe Be3le OJH-
Hakopoe. Korma XMAKOCTH Ha-
YHHaeT Teub, MalaeT YPOBEHb
KMIAKOCTH B cpeaHed TpyOke,
3TO MOKa3blBaeT, YTO [JaBJIEHHE
B Dosee y3KOH 4vacTH TPYOKH,
rjle XHAKOCTb NOJIKHA Te4b Obl-
cTpee, cCHU3WJI0Ch. Takum obpa-
30M, CYKEHME MOTOKA BbI3bIBAET
CHHXKeHME napieHus. W

Ecau & npepusix dyem eemep, mo
8030VX U3 NOCMPOUKU A8MOMa-
mu4ecKu omkavusaemcs.

OXJIAXIEHUE

Yenosex wacmo nposenipusaem u oxaaxcoaem nHomelweHus ¢ nomo-
WblO 6EHMUAAMOPOE U ICOH@HHUOHBPOG, pa6omalou4ux om 1eKmpu-
yeck020 moka. KueomHuwie deaarom 3mo UCKYCHee. Onu mak cmposam
ceou aOM, Hmo eemep U 8iaded 3emMau obecneyusarom e2o nposempu-
BaHuUe u oxnaxcoerue.

Hacoc noHu:XeHHOro JABJICHHUA. XKuyuiuii B BaTTaX 3eMJISHOM
4yepBb CTPOMUT CBOM X0zbl B (hopme 6ykebl U ¢ ABYX CTOPOH necyaHoi BoiHbl. Ha
CTOpOHE ropKM Boaa TedeT ObicTpee. Tak
BO3HUKACT CHMXEHHOE [aBJICHHE,

Onarosapsi 4yeMy BoJIa BCachiBaeT-
cst Tpyoko#. bnaronaps aTtomy
yepBb ObiCTpO mobGupaercs

J10 BOJbI, oboraleHHoi KMc-
JIOpPO/IOM, TIpHYEM eMy He
HYXKHO CaMOMYy KauyaTbh BO-

ay. m

lomok eodbt

[IpoBeTpuBaHUE.
CesepoaMepUKaHcKas Jy-
ropasi cobayka MCMoOJb3yeT
BeTep, YTOObI CO3/1aTh B CBO-
€M KMJIMIIE HYXHbIE KJIH-
MaTHyeckue ycaosusi. OHa
CTPOMT M3 3eMJIM, BbIOpO-
ILIEHHO# TPH PBITBE HOPBI, HA
BBIXOJIE M3 TYHHEJIS «COIMKY», a
JIPYTO# BBIXOJ JIEJIAaeT IUIOCKHUM.

«Cornka» M3MeHsIeT MOTOK BeTpa Tak,

YTO BO3HHMKAET CHWXXEHHOE JIaBJieHUE, MPH Mo-
MOIIIM KOTOPOTO OTCACHIBAETCS BO3AYX M3 MOCTPOHKH.

Yepes MJIOCKUI BXO/ MOCTOSTHHO TEUYET CBEXKHUH BO3- -
nyx. Takum oOGpa3oMm, MoCTpoiika Jerko rnpoBeTpu-
Baetcsa. Conka uMeer U Ipyroe npeuMyllecTBo:
Onaroaps el Boaa He TeYeT B MOCTPOUKY. W 2

3emannoil wepanb

Mopckoe dno




OxyaxaeHue BeTpoM B apeBHeM Mpane.

VKe HeCKOJIbKO CTOJIETHI IoMa, Harpumep, B Adpuke,
Munonesnn u Hpane, cTposATcs C eCTeCTBEHHBIM
KOHIHULIMOHUPOBaHKWEM. OHHM MOTYT CIIyXKHTb 00pa3-
oM GecriaTHOro M Ge3BpeHOrO Ui OKPYXKalo-
Liel cpenbl OXJIaXIeHNsA U MPOBETPHUBAHUS CO-
BPEMEHHBIX JOMOB. B MyCTBIHHBIX MECTHOCTSX
CesepHoro Mpana Bceraa umeercs B pacrnops-
JKEHWH TIPUPOIHAs CHJIA: PABHOMEPHO 1YIOLIHH
Betep. [lpeBHUE CTPOUTENM HCITOIb30BAIH BETEP
JUISE TIPOBETPUBAHMUSA M KOHIMLIMOHMPOBAHMS.
MBI ZeJ1aM 3TO CeroJHs € MOMOIIbIO KOHAMLIMO-
HEPOB, KOTOPbIE MOTPEOISIIOT MHOTO 3JIEKTPHYe-
CKOTO TOKa. A BO3MOXHO JIM OMNATh 3aCTaBUTh
pabotats cuiy Berpa? HecKosIbKO CTONETHIA Ha-
3a1 ObUTO OOHAPYXKEHO, YTO B LIMJIHHIPHYECKHX
CBOJAxX, KOTOPBIE MOCTABJIEHBI MMEPHEHIUKYIAP-
HO HampaBJIeHWIO BeTpa, BO3HMKAET MOHMXEHHOE JaB/icHHE, €CJIM BeTep AyeT
MOBEPX HUX. DTO 03HAYACT, YTO €CJIM C/IeIaTh OTBEPCTHE BBEPXY B CBOJE, TO Be-
Tep BrMTaeT Hauboee TEIUIbI BO3AYX U3HYTPH, a Bosiee XOJOAHBIIH MOXET 110-
Teub 4yepe3 O0KoBBIE OTBEepCTHA. ECIM CTPOST LIMJIMHAPHYECKHI CBOI HaJl LIMC-
TEPHOI, TO BOIa UCMapseTcsi M MOCPEICTBOM MCMApPEHUSs! IIPOMCXOAMT OXJIaxk/ie-
Hue. Betep obecneunBaer, TakuM obpa3oM, oxJiaxiaeHune 3anaca Boabl! [TpuH-
LIMIT MPOCT: HEOOXOMUMO MCITONIb30BaTh OOYKY MM SIALIEBUIHBIN KYIOJ, KOTO-
phIii BBEpXY MMeeT oTBepcTHe! B

BCTpHHblC OallIHHu. JlpeBHUE MpaHLbl CTPOUJIN CTIELHAIbHBIE BETPS-
Hble DawHKu. Betep, ayouuii cboky, yiasaupaercs ballleHKaMM, HaXOas LIMMHU-
Csl Ha KOHBKAX KPBILIW W MOCTYMaer 1o KaHanaM Buu3. Hernyboko nos nosepx-
HOCTBIO 3€MJIM PaCIOOXKEHbl XWIble MOMELIEHHUs. DTOT BO3IAYX IOMNajaeT He
MPsIMO B KOMHATBI, a MPOXOAMT CHAYaIa HECKOJIBKO JECSTKOB METPOB I10 LI1axTe
noz 3emyiei. 31eck MOTOK BETpa OXJIaX/1aeTcsl U BOMpaeT B cebsi B1ary okpyxa-
oumeit cpeast. [lonmanas
MOTOM B JXWJIbIe MOMelle-
HHUs, OH TMPHHOCHUT CBe-
XecTb v npoxnany. [Mono6-
Hble YCTPOMCTBA MCMOJb-
3YI0TCA TakXe B COBpe-
MEHHO#M apxuTeKType. B

Bemep, dyiowuii nad xkynoaom,
scacsieaem menaviid 8030yx usHy-
mpu. boaee npoxaaduuiii e03dyx
nocmynaem 4epez 0Gokogavle om-
aepcmus.

aibl M 3aKpLITBIC CIOPTHB-

Hble CTAJAMOHBI YacTo Tia-
HUPYIOTCS TakK, 4TO notpeb-
HOCTh B MEXAaHHUYECKOM MpoBe-
TpUBaHUHU He Bo3Hukaer. C no-
MOLIIbI0 KOMIBIOTEPHBIX TMPO-
rpaMM  pacCYMTHIBAIOT, Kak
Jlyqlile BCEro YCTPaHWTh OTpa-
GoTaHHbI BO3AYX M BpeaHble
raspi. M

Bemep ecacvieaem menaviii 603-
dyx, nocmynarwowuic 6030yx do-
ROAHUMENbHO oXaaxcdaemcs no-
CpedcmeoM UCNAapeHus ZpyHmo-
60l 8OObI.
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Hexo'ropblc JKHBBIE CYLLIECTBA
MEPEHOCAT YpE3BLIYAHHO
BLICOKME TeMMepaTypbl, Kakux
JIIOIM HMKOTAa HE BbIIEPXKAIH
obi. Hekoropeie 6akTepum u Bo-
JIOPOC/IH KMBYT B TOpPSIYMX MC-
TOYHHKaAX, TeMmIepaTypa BOIIbI
kotopeix jpocturaer + 90°C. B
Boze npu temneparype +50°C,
4TO JUIS Y€I0BEKa COBEPILEHHO

HEeMpUeMJIeMO, HEKOTOPbIE KH-
BbIe CYLIECTBA YYBCTBYIOT cebd
BOJIHE KoMopTHO. M

Tepmobakmepusn
Occultium vecultum,
acueem noymu npu +100 °C.

Anumapkmuveckas poba
Trematonius nicolai xcueem
npu —1,8°C.

JAILLIMTA OT MOPO3A

To, umo memnepamypy, npu Komopou npoucxooum 3amep3anue,
MONCHO CHU3UMb XUMUYECKUMU CPeOCmeamu, U3eecmHo He MmonbKo
mexHuke.

XKusHp ITPpU MUHYCOBBIX TEMIICPATYpPaX. Kaxnoe xusoe cy-
L1ECTBO MMeeT HanboJjiee NPearnoyTHTEIbHYIO Uist cebsi TemrepaTypy. Yenosek
Jiyuie Beero yysctByeT cebs npu temneparype +25°C. C noMolublo Harpesa-
HUS WK NpoBeTpUBaHUs, Dosiee Jlerkoi wiu dosiee Ter1oi onexibl Mbl 100M-
BaeMcsl HauboJsiee GuarornpusTHOM U1 Hallel Ko-
KU TEMIIEPATYPbl OKPYXalOLEH cpeibl.
Hexkotopble XHWBOTHBIE XOPOLIO YYBCTBYIOT
cebst npu HU3KUX Temreparypax. K Takum
KHMBOTHBIM OTHOCHATCS, Harpumep,
oburarenn xonoaHbIX BOA. PbiObI
AHTapKTHKH XUBYT B MOPCKO
BOJIE, colepKalllei collb, aa-
Ke TMpU HEe3HAYMTEJbHbIX
MHMHYCOBBIX TeMIepaTtypax.
Ecan Obl 0OMeH BewlecTs
MPOUCXOAUI Y HUX TAK K€,

KakK y 4esloBeka, TO XWI-
KOCTB 3aMep3iia Obl B KJIeT-

Kax M paszopsasa Obl MX.
DTOMY NPEnsTCTBYIOT Cpel-
CTBa 3allMTHI OT 3aMep3a-
HMS, HAXOJSILLIMECH B OPraHU3Me, KO-
TOpbLIE pacrpeieysiorcs Mo KpoBU H
JPYTUM XKMIKOCTAM M CHHXKAIOT TOYKY
samepsanusi 1o —2,8°C. Dro o3nauaer,
41O pbida 3aMep3HET TOJBLKO TOr1a, KOriaa TeMIeparypa BOAbl YIAIAET 10 3TOro
3HayeHus. Ho B Bogax AHTApKTHKH 3TOT0 HE NMPOUCXOIUT. W

U cKyCCTBEHHBIH OXJ1aam-
TCJIb. YenoBek NnpUMEHsIET XUMHYECKHE
cpezcTBa, 4ToObI CIIPABIATHCS C XOJO0A0M.
KoHeuHo, OH jenaer 3To He Ui codCT-
BEHHOM 3a1iuThl. CaMbIM U3BECTHBIM $IB-
NSeTCsl CPEACTBO 3alMTHI OT MOpO3a, KO-
TOpoE 100aBASIOT B BOAY CHCTEMbBI OXJIAXK-
JICHUsl JBUTATEJIsl aBTOMalMHbl. TouHo
TaK ke, Kak CpPeACTBO 3allMThl OT 3aMep-
3aHUS AHTAPKTUYECKHUX PbI0, OHO MpensT-
cTByeT TOMY, 4TOOBl BOJa, NpeBpaTH-
BLIMCH B JIel, PH 3TOM yBeJIMYUJIach Obl B
obbeMe W paspyluuia BCKO CHCTEMY OX-
NaxaeHus. m
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bEI'ATD, I1PbIT'ATD,
[IJIABATb — 10 3EMJIE
N 1101 BOAOU

Kueommnoie nepedsucaromes, beecas, npvleas usu nAasas.
s uenogeka nepedsuxcerue moxce A6A1emcs 04eHb
gaxcuoim. Hem nuueeo youeumenvHo2o 6 mom,

¥mo 6 amou obaacmu Hauboaee 4acmo MOICHO
0OHapydcums napanrnenvhovle NPOUeccyl 8 npupooe

U mexHuke




Ceoumu noeamu mpybonpoxod-
YUKW ommanskugaromcs  om
cmenox mynuean. C nomowsio
Koaec 3mo Ouino Obl cdeaams He-
GOIMONCHO.

BETAIOIIUE MAILIMHBI
1 POBOTHI

Koneunocmu scusomuwix u wenogexa, Heobxooumvle 015 O8UNCEHUS,
MO2Ym CAYHCUmMs 00pasyom 0as CO30aAHUA MAWUH, YMEIOWUX X00Uumb,
u pobomos.

HacekoMple OeraloT Ha LIECTHU
JIaITKaXx. Ilpu Gere HaceKOMbie MepeiBU-
raloT Kaxiyw H3 CBOHX IUECTH Jalnok
CHa4ajla Brepen, a nmorToM Ha3san. ")TO
MOXET MPOUCXOIHTL OYCHDb ﬁblCTDO‘
C'thl{? ﬁh!CTphIC HAaCEKOMbIE — Tapa-
KaHbl, HX CKOPOCTb COCTABJIACT INpPpHU-
MepHO MeTp B cekyHay. OnHako Ha-
CEKOMBIE MOTYT MepeiBUraTbCsl U OYeHb Mell-
JIEHHO, Kak HeKoTopbie Doabiiue XKyku. [lpu aTom
BCe JlalnKu obs3aTebHO A0JKHBI paborath. OTBEeTCT-
BEHHOM 3a TO, 4YTODOBI
OBHXCHHC TIPOTECKAIO
MJaBHO, ABJACTCA HEpPBHAadA CHCTEMA HACE-
KOMOTIO. OHa [TPOHH3BIBAET BCE MYCKYIIbI
HOXCK U ONpEacidacT, B KAKOM PUTME CJic-
NIYET BBITSIHYTH JIANKY BIiepea, MoCcTaBHTb
M NPOJABHHYTH ee Ha3aj. ®

yd

PoGOTHI XOI5IT HA LLIECTU HO-

rax. TexHnka 1OCKOHa/JbLHO M3y4YHJia, Ka-
KHE [BHUAXKCHHA COBEPLIAKOT HACEKOMBIC
NnpH nepeaBHXKECHHH, H CO3dana XOJAlIHUE
MAalIMHBI, KOTOpbie paboTaloT Mo TOMY Xe
npuHuMny. To4yHO Tak Xe, KaK Haceko-
Mbl€, OHH UMCIOT MO LWeCThb HOI' CO BCEMH
HX COCTABJIAKOIIMMH M CYCTaAaBAMH. 3‘&,‘1&1‘[}’
HCDBHUH CHUCTEMLI BBIMOJHAET KOMIIbLKO-
TEP, B KOTOpPHI i 3anoxeHa nporpamma
x0/1bObl poboTOB. lllecTh HOT IBUXYTCS CO-
rJIaCOBaHHO.
B'm MAlIHHBI HA3bIBAKT TAKXE «KapakKaTH-
{lb]-prﬁotl]‘)().‘(OH.‘lHKH», TaK KaK Ui HHX
ecTb ocobas obnactb IMPpHUMEHCHHA. Ecnu
BO3HUKAIOT NMpobJieMbl ¢ KaHAJIM3alMel, 1O
9TH TPYOONpPOXOAYMKH, CHaOXKEeHHbIEe Ma-
JICHbKOW BHMIEOKAaMEpOM, 3alnycKawTcs B
TpyOy. C MOMOIIbIO CHUMKOB, CAEJaHHBIX
UMM, MOXHO YCTAHOBWTb, IJle B KaHaJIU3a-
LIMOHHBIX TPyOax ecTh HEUCNPABHOCTE, M 11e-
JIEHATNpaBJICHHO TPUCTYTIUTh K PEMOHTY. B




YenoBek JABUXKETCH BIIEPEI. Korna uenosek MIET BIEpel, OH CO- Ilpu xodvbe eec mena ececda
BepIlaeT paBHOMepHOe ABHXeHHe. Ec/iu OH nepemelniaeT cBOM BeC Ha MpaByio nadaem a 00Hy Hozy.
HOTY, TO MOJXHUMAETCA M CTABUTCS JieBast Hora. Terepb Bec nepeMeLIeH Ha Je-
BYI0 HoOTy. CriycTss MTHOBEHHE OISTh BbITATMBACTCA MpaBas HOTa, CTABUTCSH, U
BECh MPOLIECC MOBTOPSETCS CHOBA. 3a 3Ty COBEPILEHHO CIAXEHHYIO, OHOBpE-
MEHHYIO paboTy MBILIILL M KOCTE#H OTBEYAIOT OIpee/icHHbIE YIaCTKH IOJJOBHOTO
W CITMHHOTO MO3ra.
ITpu xonwpbe x0T ObI OHA HOTa BCErJa KacaeTcsl 3eMJIN.
I1pu Gere xe ecTb MOMEHTBI, KOraa o6e HOrM NMoAaHsTHI.
Takum 00pa3oM, Mbl PEryJIsIpHO MPbITaéM Ha KOpPOT- ‘

KHE pacCcTOssHHUA, He 3amevas 3Toro. ®

Kak 6exuT Jomanb? XusorHbie Toxe / \
MOryT XoauTh M beratb. Hanpumep, nowans. [pu Gere pbicuioi 1 - i ! “\\’
MOCTOSIHHO XOTs1 OBl OJIHA HOTa KacaeTcsl 3eMIU. 31ech Mbl HMe- W ' w 77
€M [IeJIO C OJIHMM W3 BUIAOB «x0abbbl». IlpH rasone xe ectb MO-
MEHTBI, KOIJIa BCE YETHIPE HOI'M HAXoadaTcs B Bo3ayxe. BcamHukm
Ha3bIBAIOT 3TO (Ga30il «IrapeHus». |

Xoasiue poOOTH BMECTO €3asIUMX po0o-
TOB? Yepes nosajieHHbie AepeBbs B YALIE Jeca MOKHO TepeLar-
HYTb, HO €[Ba JIM MX MOXHO nepeexartb. [loaromy okosno 30 ner Hasan wisi
TPAHCIIOPTUPOBKM HAa MECTHOCTH, He TIPUCTIOCOBIEHHOM [UTsl e3/Ibl, pa3pa-
BOTaIM TPAHCIIOPTHBIE CPEACTBA, KOTOPBIE BMECTO KOJIEC HMEIOT HOTH.

Y100bI cHeNaTh 3TH TPAHCTIOPTHBIE CpeacTBa Oosiee HaleXHBIMKU B pabore, | [aron deaumcs na pazauunsie
M3YYWIN ABMXKEHMS JTOLIALM M BHISCHWIM, KAKME U3 HUX CTaOW/IbHBI, a Kakue | Passi. Onpedensiowum 30ect 76-
HeT. PesynbTaThl ObUTH MCMOJIL30BAHBI LTS CO3AaHMs XoAAnX MatuH. Cero- AACMCA MO, CKOABKO HOZ 00HO-
JIHSI OTISITH BEPHYJIMCH K YETBIPEXKOJIECHBIM TPAHCTIOPTHBIM CPEJICTBAM, TAK Kak | OPEMENHO KACaomEs seMau.

UX MPOU3BOACTBO sBasAeTcs 6osee npocthiM. Ho mis nzobpe-
TeHUH OyIy1Iero He cieayeT 3a0bIBaTh: KOMECY HyXHa 10po-
ra, HOra e MOXeT MPOMTH MO CTYMEeHAM U KaMHsIM, B

[Tpoexm uemeaepono-
20l xodawei mawu-
Hbl, Komopas cozodana
e CIIA.
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Xopowo 3amackupoeanHas myH-
dpsaHas Kyponamka udem no cHe-
2y, He NPoBaANUBAACH.

in

Cnopmuenas npomwiuienHocms
paszpabomana Oas mobumenell
20PHO20 MYPU3MA CHEUUANbHbIe
AbIXCU, Komopsie dellcmayiom no
MOMY JHee NPUHLURY, YIMO U 6€HOK
u3 nepvee myHdpaHol Kyponam-
Ku.

[HHIMPOKWME TTOAOILBHI
OBJIETYAIOT JIBUXKEHUE

Hmober moxucHo Obia0 Gecamev no MAKUM Mamepuanam,
Hanpumep CHe2y U NeCKy, HYICHO COKpamums 6ec uau

" ”; pacnpedeaums eco no 6onbuieil NOBEPXHOCMU.

BeHok u3 IMEPLEB U I'YCTOM MEX. XupoTHbie,

KOTOpbIE OOMTAIOT B CHEXKHBIX 00J1aCTAX, MOKHBI M03a00TUTBLCSA O TOM,
4yTOOBI HE NMPOBAIMBATLCS B CHer. TyHApsiHas KyporaTka /Uisi 9TOH 1eJd ume-
€T BEHOK M3 MepbeB, KOTOPLIN OKpyXaeT ee nanky. Bec tena, Takum obpasom,
pacripeensiercss Ha 0oJbIIYIO TUI01aAb, Oaarogapsi 3 TOMy CHHXKaeTcs JaBiie-
HHE. 3ailibl, XUBYLIHE B CEBEPHBIX 00JIACTSX, MPEKPACHO OCHALLEHBI LISl TO-
ro, 4toObl nepeJABUraThes Mo MArkomy cHery. Ha cBOMX HIMPOKO nocTaBlieH-
HBIX JIalKaX OHW MUMEIOT IycToi mex, OGsarogapsi yemMy He MpoBaJIMBAIOTCS B
cHer. B Kanane v Ha AJisicke ecTb BHJI CEBEPHOIO 3aiilla, KOTOPOro M3-3a ero
0YeHb OOJIBIIMX U CHJIBHO 3apOCILIMX MEXOM 3aJIHMX HOI Ha3blBAlOT «3asili-

JIBIKHHUK», B

JIBIXKY MJIU CHEXHBIE OOTUHKM. Ecim Mbi TyJisieM T10 MSIT-

KOMY CHEry, TO IIyDOKO NMpoBaJuBaeMcsi M BbIHYXKIEHbI BBIOUpPATLCS U3
cvera. Maru takum oOpaszom oveHb TAXKeN0, 3T0 TpebyeT MHOrO CHJI U
3Hepruu. ZKUTeH CHEXHbBIX CeBEPHBIX CTPaH, YTOOBLI HE MPOBAJIUBATLCS B
CHEr, HOCAT Ha HOTax CreuuaJbHyI0 00yBb — OBaJIbHbIC MJIM KPYIJIbIE e-
peBsiHHbIE 00BO/bI ¢ KOXaHbIM IieTeHHeM. Kak BeHOK U3 nepbes 6esioit Ky-
pornaTtk, 3TH 00BOIBI pacripelesisioT Bec Tejla Ha OOJblUed MJIoaIm.
biaronapsi 3ToMy yMeHbIIAETCS IaBJIEHUE, U Mbl HE MPOBANIMBAEMCsI B CHer, B

BpOJIPITb B JKOHAX. [lecok, nogoGHO CBEXEMY CHErY, TAKXKE sABJISIET-
Csl OYeHb OMACHOM MOYBOI, BeJlb M B HEIO MOXKHO JIETKO MPOBAIUTLCSA. Y BepO-
JII0J10B, HIYLLIUX M0 MYCThIHE, €CTh 0CO-
OeHHOo mupokue KonbiTua. OHKM Momo-
raloT COKpaTHUTb JaBJIEHHE, TAK YTO XKH-
BOTHbIE MOTYT OpPOAMTL MO JIOHAM, He
NMpoBaJIMBasich. W

Ha nepednux u 3adnux Hoeax
y eepbaodos moabko no odea
naavua. Hee nepesie paraneu
HA WUPOKOU MACKOU nodyuiey-
Ke, Komopas cmasum-
CA Ha 3eMAl0, Kak
nodoweéa.
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YCTPOVICTBA 114 TTPBIXXKOB

[Ipvincku 6 dauny cmosam oepomubix cun. Keneypy, abcoaromrmvie wem-
NUOHBI RO NPLINCKAM 8 OAUHY, NOKA3bIBAIOM HAM, KAK AYYiUe CIKOHO-
Mumb 3Hep2uio.

CHCI.[H&JIHCT]:I 11O TIPBIKKAM. K yemnuoHaMm Mupa no npbeikKam
MpUHAIekKaT KeHIYpY, XKUBYylive B ABcTpajiuu. Mx 3amHue f1anbl 3HAYUTEILHO
CWJIbHEe M JUIMHHEee, YyeM mnepeaHue. DTU HOTH CO3MaHbl CHEUUAIbHO UM
NPLEKKOB. l(orua CYMYATHIC XKXHUBOTHBIC MMPH3EMIISIIOTCH TMOCJIE MPbIXKA, 3TO
NMPOUCXOJIMT OYEHDb MATKO, TAK KaK HX J1arbl nemcer-

BYIOT TOJI00OHO NpYyXWHEe. DHeprusi, Kotopas /
BLICBODOX1aeTCH TNPH TPU3EMIECHHUH, Ha- !
KarJuBaeTcd B 2JacCTHMYHBIX CBA3Kax M
MBILILAX Jalr, KOTOpbLIC OT 3TOr0 BBITATH-
BAKOTCH. B Heckonbko CEKYHII OHH OIATh
cobupaloTcs, KaK BbITAHYTas M OTIYLUEH-
Hasi NPYXXWHA U3 CTaJIM, U NEPEHOCAT IHEP-
THI0 B CJIEAYIONMIMIA NpbiKOK. Takum obpasom,
KEHI'YpY HE€ BCEria NoJIKEH 3aTpadivBaTh paBHOC
KOJIHYECTBO HCPIrHH. Yacte JHEPIruM NnOCACIHEro
MpbEKKA 1M0C/e MPOMEXYTOYHOIO HAKOIUIEHHMS B
CBSAI3KAaxX M MBILILAX MCIIOJIb3YETCS 1S CACAYIOLIETro
MpbIKKa. W

IIpucnocobne-
HUA JIs1 TIPpbLXK-
KOB. IlpuHuun nHakor-
JIEHHUS SHEPTUH, KOTOPBIM B ITPUPOJIE MOJIb3YIOTCH
VK€ MWUIHOHBI JIET, B35J1a HA BOOPYXKEHHE TeX-
Huka. [pumepom atoro sinsiercs npyxuHa. Eciau
ee JIOBKO OPOCHTH Ha 110J1, TO OHA HECKOJILKO pa3
MOACKOUYUT, OBICTPO CKMMASACh M PACTATMBAsICh
TPH ITOM.

B noapaxaHue NPUHINIY JABHXEHHUS KEHIYpy
ObUIH pa3paboTaHbl crielMaibHble Npucocoblie-
HUsl Ui desnoBeka. MX MOXHO TPHUCTErHYTh K
HOram u ObicTpee, YeM OOBIYHBIN MELEeXO0/, «IpPbi-
raTh 10 yjauue».

Kpome Toro, cyliecTByeT Takoe CriopTHBHOE [PH-
criocobIeHHe, ¢ MOMOIIBI0 KOTOPOTO TMPLIKKH B
JUIMHY COBEPUIAIOTCS OAMH 3a JPYITMM. YXe co-
31aHbl OJIHOHOTHE M JIByHOrHe poOoThl. Yrpas-
JISITh UMW HETPOCTO, WX CIOXHO PeryjimpoBarth,
OJIHAKO OHHU MCIIOJIb3YIOT IHEPruio oueHb 3hdek-
TMBHO, TOYHO TaK X¢, KaK KEHTypy. ®

C nomowbio 3moeo npucnocobaenun oaa beea u
NPBINCKO8 AH00U MOZYM 08UAMbCA, KAK KEHZYPY.

I_Ie.noselc npu Oere Kparko-
BPEMEHHO HAaxodWTCA B
npbikke. B HeKoTOpble MrHOBe-
HUA 0De HOrM OTOpPBaHbI OT
3EMJIM. DTH MOMEHTbI, KaK M3-
BECTHO, MOXHO M VIJIHHHUTD.
Tor, kTo nenaet GonbLIMA pas-
Oer, coBepliaeT NpPbBIKKH Ha
Oonbiiee paccrosinne. OnuM-
nuiiubl npeiraot Ha 10 MeTpoB,
a yepe3 y3KMil pydeeKk MOXeT
MEPENnpLIrHYTh KaxXibli pebe-
Hok. Ilpu 3TOM npeiraowmii
CHWJIBHO OTTAJIKHBAETCSH OIHOMW
HOTrO#M, a MnpH MNpU3eMIeHHH
NPYKHMHUT Ha [ABYX HOrax.
bnaronapsi 5ToMy He MpPOUCXO-
JIUT CAMIIKOM KECTKOro MpH-
3emiieHus. B

Mblyst ukp u Mblbl cmynHu
6 3HAYUMENbHOU CMenexu yuacm-
BVIOM 8 NPbINCKE.

BEIATb, ITPbITATDb, IJIABATb — 10 3EMJIE U MO BOAOH

43




Imom Heyk Hcugem & CHOKOUHBIX,
muxux odax.

Hoxcka rcyka ¢ pacmonvipermst-
MU BON0CKAMU, HPHCHOCO(;JIEHHGR
das naaeanus.

Hoxcka xcyka ¢ pacmonviperitibi-
MU AUCMOYKAMU OAA NAGEAHUA
CHAMA pacmposviM NeKmpu4ec-
KUM MUKPOCKONOM.

OTJIVYHBIE TUIOBLIBI

IIpu nomowu cunvHo20 yoapa éecen unu U3sugHo20 63Maxa NAAGHUKO8
no 600e 08udcymcs Hcyku u poiovt. Moxcem au weno6ex Hay4umocs ux
mexHuke?

HJIEIBYHL[]:I. HekoTopbie BUIbI XKYKOB MMPEKPacHO NPUCNocobaeHbl s
JKU3HU 1ol Boaoii. UToObl UMeTh BO3ZMOXKHOCTB JIydllle TIPOIBUTaThCs BIiEpel,
TUIaBYHIIBI MPUCTOCOOMJIM CBOM 3alHME HOXKHM Ui ruiaBaHus. Korma oHu
OBIOT UMM, TO U3-3a BOASHOTO JaBJIeHUs] BOZHUKAET TAra, KOTOpasi ¥ TOJIKAeT
JKyKa 1o Boje. ®

BecenpHass TeXHUKAa. ['pebisi
BECEJIbHBIX JIOJOK OMYyCKAlOT Becja Ofl-
HOBPEMEHHO CITpaBa M CJieBa U yaapsi-
FOT UMM Ha3al, JiepXKa ux ApYr MpoTUB
npyra. Becio 10109HHKA COCTOMT K3
JUIMHHOM PYKOSATKH, KOTOpasi OCTaer-

s B BO3JIyXe, M POBHOM IJIOCKOI TJ1a-
CTHHBI, KOTOpasi OMyCKaeTcs B BOAY.
BonHble XKyKHM ABMTalOT «pYKOATKY»
noa Boaoi. CoOGcTBeHHAs XKe MoBepX-
HOCTb «BEC/Jla» HaXOAWTCS CHApYXH.
DTH YaCTH HOXEK TaKHe XKe TUIOCKHE,
KaK BecJia JIOOKH, U TTOKPbITBI BOJIOC-
KaMH JUIS TUTaBaHUA.

Y XyKOB-BepTSueK 3TO He BOJOCKH, a
MaJleHbKHE JIUCTOYKH, KOTOpbIE Haxjiec-
THIBAIOTCS OJIMH Ha Apyroi. Tak Bo3HUKaeT
OObILIAs MOBEPXHOCTH Becia. W

l“pecm, 9KOHOMS CHUJIBI. Bosspauuas Becia B MCXOTHOE TOJIOXKE-
HHe, rpedLbl MOAHUMAIOT UX U3 BObl. BoJHbIe XYyKM, HANPOTHB, BO3BPALIAIOT
CBOM JIaTIKH Ha MECTO MPAMO B BOJIe. ITO 3HAYMTEILHO TpyaHee. YTobbl KO-
HOMHTb CHJIBI, KYK CKJIaIbIBACT CBOM BOJOCKH MU HEMHOTO BABHMTAaeT YACTH HO-
KEK JIpYT B Ipyra — TaK yMeHbllaeTcst TopmoxeHue. [1pu ynape «Becia» Bosi-
HO# XYK JIOJDKEH pa3BMBaTh 60JIbILyI0 CHITY TATH. OH JI0CTUTaeT 3T0ro, pacTo-
MblIpHUBasi CBOIO Jlarnky. ®

® ¢ 964 ¢

Ilpodsucas eneped HoMCKY 04 NAAGAHUA, BOOAHOU HCYK MONCEM PA3GUEAMDb AUWb HEBOALUIYIO MOPMOIHYIO CUAY, NOIMOMY
npu ydape, nodobrnom yoapy eecaa, OH pacmonsipuéaem HoMCKy.
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JIBUXKEHUE
C TIOMOLIBIO
KOJIEBAHUU

Ymobbr no0eoO0HbIE N00KU MOAU 08UAMbCA,
OHU CHADXCeHbI BPAAIOWUMCA KOPADeNbHbIM
eunmom. On cozoaem cuny mseu U npusooum a00Ky
6 deuxcenue. B npupode makxce ecmb nodobHbie
NPUCNOCOOACHUA: NANKU, NAABHUKU U KDPbLAbA.
[Ipu dsuxcenuu eneped, myrey mauwiem c6ouUM
XBOCMOBLIM NAAGHUKOM CAe6a HAnpaeo. Y denw-
purHos u Kumoas, Hanpomus, NA1AGHUK 08UICem-
cs 6eepx u 6nu3. Ilpu smom mexnuka naraéanus Hexyccmeennas puba & dopwe
CYU{eCMBEHHO He MEHAeMC A — 6 OCHOBe ee iy

aexcum Konebarue. )

JlogKka ¢ «IUTaBHUKAMM». B To Bpemsi KaK TEXHHKA MCIIONb3YeT
MPUHLKIT BpallleH!s!, NTPUPO/IA UCMOIb3YeT MPUHLMI Kohaebanus. MoxHO u
KoJiebaHHe NMPUMEHSATb B TEXHUKe?

WUHXeHepbl paccuMTaliv, 4TO TSAra rnpu koiebaHum miasHUKOB 3¢ pekTHBHEE,
4yeM TAra CyA0BOIO BUHTA, U MPU 3TOM 3aTPAYUBAECTCH MEHbLLIE YHEPIHH.

C koHua XIX — Hauana XX cTosIeTHs MOSABHJIOCh MHOXECTBO MAaTEHTOB, B KOTO-
PBIX IEJTAJTUCH MOMBITKH MPHUBOANTD B ICHCTBHE JIONKH U laXe CYOMapUHbI C TO-
Moo Kosebanuii. Ho TonbKo HegaBHO yIaioch co31aTh HACTOSILIME MOABO/I-
HbIE «IOAKH-PBIObI», XOTS U HeboubiIoro pasmepa. OHU NMPUBOIATCS B AEHCT-
BHE KOJIEOTIONIMMCS TJTABHUKOM, KOTOPBIH MOXOX Ha IJIaBHUK TYHLA. B

HBOI?'I HBIC TNIABHUKM. Tor, KTO ruiaBaet ¢ jactaMH, ObicTpee npo-
JIBUTAETCS BIEpE/l, YEM TOT, KTO ruiaBaeT 6e3 Hux. Bomonassl asuraior 060-
MMM JIACTaMM [MOoYepeHo. Y poibbl XKe JHILIbL OMH XBOCTOBOMH IJIABHMK.
JlaeT nm 370 eif npeuMyIecTBO? DTOT BOMNPOC HE OCTaBIs u3obperarenei,
W OHH CO3/IaJTH «/IBOHHOM IUJIaBHUK», KOTOPBIN HaleBaeTcs cpa3y Ha obe Ho-
ru. Yrtobbl ABHUraTh 3THM
OONBIUIMM  «TUIABHUKOM»,
BOAOJMA3bl JO/KHBI MC-
MoJIb30BaTh BCIO MYCKYJia-
TYPY HOT, JKMBOTA U CTTMHBI.
Tor, KTO HayYuTCs 3TOMY,
Oyner yaMBIeH, KakK JIErKO
OH MNpPOIBUraeTcsi BIIEPE]l.
QuyeBHIHO, YTO MCMOJIB30-
BaHUE TOJIBKO OIHOTO
OONBbILIOTO TUIABHMKA —
Jiydiiee peuleHue npobie-
MBI OBICTPOTO IUIaBaHUs. B

ITpusedenue & delicmeue ¢ nomo-
Wb NAGBHUKG HAXo0um npumeHe-
HUue U y nedansbnvix A000K.
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Hecmompsa na ceow odanexo He
UBAWHYIO DuU2Yypy, NUHSBUHBI A6-
AAOMCA A0BKUMU U ObicmpbiMu
naosuamu.

Tcxunxa paspaboTtaia ornpe-
JleJleHHbIe 1aHHbIE, C TOMO-
UL KOTOPbIX OHOMOr MOXeT
YCIEUIHO MCCNeNoBaTh U OMH-
ChIBATb PACTEHMS M KHBOTHBIX.
Tunuunas TexHuyeckas BelM-
YMHA, MOJYYEHHAs MPU MCCie-
JIoBaHWH 0OTEKaHMs, — 3TO KO-
3PHUUHEHT CONMPOTHUBIEHHA.
CeroaHsa OH M3BECTEH KaXIo-
MY, KTO 3aHMMaeTCs peKjaaMoi
aproMobuieii. CpaBHUM ObICT-
PO ABHralouiMecs Tena npupo-
IObl H TEXHUKH. MHUHIBHHOB H
apromobunu. s cpaBHeHMs
HEe WMEET 3HAYeHHs TO, YTO
NMUHTBUHBI IBUXYTCA MO BOJE,
a aBTOMOOMJIM pacceKaloT BO3-
ayx. Boma u Bosayx ssasiorcs
TEKy4eil Cpenoif, U moaToMy Ta-
KOe CpaBHEHHE TpPaBOMEPHO.
ABToMOOMIbL noTpebasieT TeM
MEHbLIE TOPIOYEro, YeM MEHb-
liee CONpOTUBJIEHHE OH BbI3bI-
BaeT. YeTeipexyrojibHbie aBTO-
MOOMJIM Ui nepeBo3KH mebe-
M uMmelotT KoaddHuMeHT co-
npoTusieHusi, pasHblii 0,8,
«@onbKCBareH-XykK» — TONb-
ko 0,4. A kak obcTouT geno y
nUHrBMHOB? Il HEKOTOPBIX
MUHIBHHOB 3TO 3HA4Ye€HHE CO-
crapasger 0,07, a B HEKOTOpBIX
ciydasx naxe 0,035!'m

BOJIbIIION U BBICTPBIN

[Tunesunsl u denvunsl, HEYKAONCUE U MOACMbIE, NOXOXNCUE HA
MeWwKu ¢ MyKoii, eeaukonento naasarom. Onpedeasiougum 30ecs
A6nasemcs HU3KUl Ko3ggpuyuenm conpomueneHus.

ToscTeie TUTIOBILBI. YacTo B 3001apke MOXXHO BUIETh, KAK MUHT-
BUHBI cTpe/ioi HecyTcs 1o Bojie. [1pu 3ToM OHU He 061a1a10T ToYeHOH (hu-
rypoii, Hao60poT, OHH JOBOJBLHO TONCTHL. Jleab(HUHbI TOXE MOJTHOBATHI,
HO OHH MPHUBOMISAT B U3YMJICHUE CBOMM CTPEMUTE/IbHBIM JIBUKEHHUEM B BO-
ne. Jlonroe BpeMsi HE TIOHUMAH, TTOYeMy 0OBEMHOE TEJIO BbI3BIBAET TAKOE He-
3HAYMTEIbHOE COTPOTHUBIIEHUE U Oiiaroaaps 3To- p
MY MOXET CTOJib OBICTPO TUIHITh. B [ l i

DKOHOMHMYHBIE CaMOJIETHI. & :
H3mepeHus nokasaiu, 4To oObeMHbIe Tea
OuYeHb YI0OHBI /Ui BOJHOTO TUTaBAHUS M
Bosayxoruiasanus. Kospduumenrsr co-
TPOTUBJIEHUS ¥ HUX 3HAYUTEJIbHO MEHb-
i€, YeM, HarpuMep, Y BbINVISASALIMX TOYE-
HBIMM FOHOYHBLIX aBTOMOOMWIIEH. DTO NMPUBEJIO K pellle-
HHIO CO3[aTh NMAaCCaXUPCKHE CAMOJIETBI C «TOJICTHIM TY-
JIoBHILIEM». B TakoM ciydae OHM He TOJIbKO pacxonoBa-
Ji1 ObI MEHBIIIE TOPIOYETO, HO U MOTJIM Obl TIEPEBO3UTH
foJsiblliee KOJIMYECTBO naccaxxupos. biaaronaps ato-
MY CHM3HJIaCh OB CTOMMOCTB TTOJIETA JUTSI KaXkJI0TO
naccaxupa. K coxanenuio, Takue (ro3essikKu u3-
TOTOBHTHL HAMHOIO CIIOXHEE, YeM TOHKHﬁ, KaK
curapa, kopnyc. Camosietsl ¢ 00beMHBIM (hro3e-
JISKeM CTOW/IH Obl 3HAYMTENIbHO Aopoxe. Eciu
HX CTOMMOCTB OyZIeT Bbillie, YeM CTOMMOCTb C3-
KOHOMJICHHOIO ropro4yero, To OT HUX OTKaXET-
cs1 mobast KOMITaHUs, HO B CJly4ae pocTa LieH Ha
roproyee cosnaHue oobeMHbBIX (hro3enskeid oka-
XKeTcs onpaBAaHHbIM. B

Camonemvi ¢ o6vemHbiM (ro3ze-
nANceM (86epxy) umerom MeHb-
wui Ko3ghuyuenm conpomue-
ACHURA, HeM camonemsl ¢ MOH-
Kum ghrozenndncem (6Hu3y).
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[TOJIETDI
N ITJIAHUPOBAHUE

B nebe kpyxwcamces nmuuypt, o 6030yxy
Aemarom cemena 00y8aH4uKos.

Kusomuwiit u pacmumenvublii Mup 3naem,
KaK MOMCHO UCNOAB308aMb 015 NPOOBUNCCHUS
6030yx u eemep. Habarodamenvhoie nodu
831U HA BOOPYNCEHUE U300pemeHUs NPUPOOb.
Tak nauanocs pazeumue a8UAUUOHHOU MEXHUKU




YHECEHHBIE BETPOM

_ Texnuka nonemoeé 6 HUBOMHOM U pacmumenbHom mupe noby-

¢ duna Hasamo uccredosaHus 6 obaacmu 6030YXONAABAHUA.

Yuenvie u unxcenepvr u ce2o00ns obpawaiomcs K npupode,
KOmMopas A6AA€MCcA HeUCHePNnaembiM UCMOYHUKOM HOBbIX
uoeu.

[L1aHupoBaHUE M AKTUBHBIN ITOJIET. lony6hb
CHIHMT Ha Kpai KpbILIH, CMOTPUT BHHU3, PACITyCKAaeT KPbLUIbs
W TUIAaHUpPYET Oe3 eIMHOro B3Maxa KpbUIOM [0 JIMaroHalH
BHHU3. BeTpa Het BooOuie. Ecnu nath eMy 10CTATOYHO MeCTa,
TO rojiybb MOXKET ¢ Kpasi KpbILIHW TPOoJieTeTh J0BOJILHO HosbllIoe
PacCTOSHHME, MPEXIE YeM OMyCTUThCs Ha 3emiio. [1pu ruiaHupoBaHHUM
BbicOTa Tepsiercs. Eciu nmiaaHuMpylolmi rnojer cosepliaercss B BO3IYXe,
NOJHUMAIOLLEMCS BBEPX, TO TUIAHMPYIOLIAsl NTHULA MOXET Jaxe MoAHsThCs. B
3TOM CJIy4ae TOBOPAT O IUIAHUPYIOIIEM MoJieTe B MoAHUMaloleMcs Bosayxe. B
MOJHUMAIOIIMXCH MOTOKAX TETUIOr0 BO3/yXa MTHLBI MOTYT MapUTh KPYTaMH; B
3TOM C/Iy4ae UX MOXET HECTH MO BO3/IYXY HECKOJIBKO KUIOMETPOB. Mbl MOXeEM
HabJioaaTh 3TO HA MpUMepe KaHoKoB. [1pu akTMBHOM 1osieTe NTHLIbI, HACEKO-
MbI€ M JIETYYHE MBILIH JIOJDKHBI IBUraTh KpbUlbsMU. [T 3TOro Heobxoauma My-
CKYJIbHasi pabota. ¥ caMoIeToB 10KHBI paboTaTh nmporneuiepbl U JIBHTaTe/H.
J1s 3TOro Hy:XHa MOLIHOCThL MOTOpa. YToObI MOJIYYUTH 3TY MOLIHOCTB, Tepe-
JIETHBIE MTHLILI CKMIAIOT CBOE ropiovee — XHUp, a caMoJieThl 6eH3UH. DTO TOI-
JIUBO MCIIOJNbL3yeTCsl B TeYEHHE BCero noJieta. ZKMBOTHBIE HAKAIUIMBAIOT €T0 B
CBOMX XMPOBbBIX TKaHsX, a CAMOJIEThl B TAHKEpax ¢ ropio4yuM.

[lranupyiowuit nosem ckeopua
nabarwdaemen 6 aapoounamu4ec-
Kol mpybe.
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CeMeHa JIMaHBI. ToikBOOOpa3Hble COTUIOAUS TPOMUYECKUX JTHAH
pacTyT BLICOKO B KpoHax nepeBbeB. MX ceMeHa MMEIOT KPbUIBIILIKH, 3arHy-
Thie Ha3aa. CeMeHa MeIJIEHHO CKOJIb3ST BHU3 DOJbIIMMU CITUpae BUAHBI-
MH JABHXXEHHAMH, IPH 3TOM [MOAXBATHIBAIOTCS BETPOM, YHOCSTCS M pa3bpa-
ChIBalOTCsl. W

«['onyOb» DTpuxa-PyMrIuiepa. Ascrpuen Mro Drpux u Hemeli-
KW pabpukaHT DamyHa Pymruiep ckoHcTpyupoBanu camolieT «[onybb», KoTo-
poiit nepen IlepBoit MUPOBOH BOHHOH MOMYYMIT LIMPOKYIO M3BECTHOCTD. [1pu
pazpaboTke hopMbl KPbLIa 3TOT0 04€Hb YCTOHYHUBOIO CaMOJIETa KOHCTPYKTOPbI
OPHEHTHPOBAIIMCh Ha CEMEHA JIMaHbl, YYTEHbI TAKXKe ObUTH M MPUHLIMIIBI TUIA-
HUPYIOLLETO I0JIeTa JOMALIHEro rojyos. m

Ilpu cosdaruu modeau «loaybs» Impux uc-
ROAB306AN MEXHUKY CMPOCHUA CEMAH MPONU-
HeCcKOol AUAHb U Kpbiaa 0oMalutezo 201y0m.

Opewex auanbt Haxodumcs 6
yewmpe IMOU  MOHHQUWwel
CmpyKmypeb.

cnu Obl JOMalUHMI ronyob

CTApTOBAJl C BHICOTHI OJIHOTO
KWJIOMETpa, TO OH Mor Obl nia-
HMPOBaTb JeCATb KMJIOMETPOB
1o npusemieHus. Moaenu ca-
MOJIETOB H3 Dalb30BOro nepesa
Morau Obl nponereTs |5 Kuno-
MeTpoB. TpaHcnopTHble camo-
netsl Bosbiliero pasmepa ruia-
HUPYIOT ele ay4due. C BbICOTHI
onHoro kKuiuomerpa «xymbo»
MOXeT riaHdposath 30 kuno-
METPOB, & XOPOLLHii TUTAHUPYIO-
unit camonet gaxe 50 kujgome-
TpoB. Ecnn «/IxymGo» ieTUT Ha
BbicoTe 10 KWIOMETpOB, TO OH
MOXET TUIAHHPOBATh NPUMEPHO
300 KWIOMETPOB 10 COMPHKOC-
HOBEHMS C 3eMieit. DTo npouc-
XONWT Onarogaps NpeKpacHo
BHIMTOJIHEHHBIM KPbUIbSIM, KO-
Topble obecnedrBaloT HObILOH
noabeM, U (ro3essKy, KOTopblil
WMeeT He3HAYMTEIbHOE COTrpo-
THBJIeHHe. B 3TOM ciyuae roBo-
PAT, YTO camMoseT (WM NTHla)
«MMEIOT XOpOIUYK a’3poanHa-
MHueckylo opmy». B

IMOJIETHI U TINTAHUPOBAHHUE
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Ecnu NTHLIA WKW camoJieT
BCTAHYT BEPTHKAIbHO, TO
obTekaHue BepXHEW CTOPOHBI
KpblJla MOXET TNpeKpaTHThCS,
MPOTUBOBECA JABJICHUIO He Oy-
NeT U JeTalonmid 00beKT KaM-
HEM MOJIEeTUT BHU3. Y NTHLL 9TO-
MY OTHACTH MNPEenATCTBYET MO-
KphIBaiolliee onepeHHue, KoTopoe
ABTOMATHYECKH [OAHHMAaETCs
BBepx. B nocnenHee Bpemsi y
MJAHUPYIOLIUX CaMOJIETOB YC-
MELHO MPUMEHSIOT KJIaMnaHbl Ha
KPbUIbSIX, KOTOpbi€ AEHCTBYIOT
Mo0OHO OnepeHuIo nTuily. B

Ihanupyrowasn xuwnas vaika ¢
NOOHAMBIM  66€PX  ONEpPeHUeM.
Ha npaeom kpeine uz smoeo one-
penusn 06pazoeanca «Kapmau».

bOPO3JIKM YMEHBILAIOT
COITPOTUBJIEHUE

AKyna. Eciu ¢ MOMOLIBIO MOLTHOM JIYTTbI PACCMOTPETD aKyJly, TO MOX-
HO YBHUIETh MeJlbYailllne YeluyiHKH, a Ha YellyiiKax MHOXECTBO OY€Hb
TUIOTHO PacrosioXeHHbIX D0PO3I0K, KOTOPBIE ITPOXOUST BAOIb
TyJoBU1IA aKyJibl. CrielMaIMCThl, 3aHUMAaIOIIIHeCs Me-
XaHWUKOM oOTeKaHMs, YCTAHOBWIH, YTO 3TH DO-
PO3IKH CHHXAIOT CONMPOTHBIEHHE. AKYJe
He HyXHa OoJsiblllasi MOUIHOCTb, TakK
KaK ¢ TAKMMM OOpO31KaMH Ha Yellyi-
Kax OHa MOXET TUlaBaTh OYE€Hb ﬁbICT-

po.m

HoBas obosiouka aBpOGYCOB. [Touemy Obl HE CHAOAMTHL TAKUMH
60opo3KaMu MOABOAHBIE JIOAKHU M camosnieThl? Toraa npu JaHHOM KOJHYECTBE
ropioyero OHH Moryiu Obl ObicTpee JieTeTh WK MIbITh. W, uTo ele Gonee Bax-
HO, IPU 3alaHHON CKOPOCTH OHU MOTJIM Obl SKOHOMUTH TOPIOYEE U MOITOMY
BBIJIEJISAATH 3HAYMTEILHO MEHBIIIE BBIXJIOMHBIX ra3oB. W neiicTBuTenbHO, Koraa
aspobycel MOKPbUIM pUQUIEHON MJIEHKOI, OHU CTAlM MOTPe6IsSTh MeHbIIIe ro-
prouero. Tak Kak ropioyee oueHb A0pOTO, 3TO U300peTeHUe MPUHSUIA HA «ypa»
aBMALIMOHHbIE KOMITAHMH, BEllb B TAKOM cllyyae ux npubbuib pacteT. BeposiTHO,
B CKOPOM BpEMEHH OYIYT UCTIONBL30BATLCSA caMoieThl ¢ pUdIeHOH 000J04KOiH
HJIH C MOBEPXHOCTHBIO, ﬂOKprTOﬁ MyTbIPpbIINKAMH, TAK KaK HH 0O1HA aBHALIHOH-
Hasi KOMITAHMSl HE 3aX0YeT YIYCTHTb BO3MOXHOCTb CIKOHOMHTBH. Takoe
pelleHHe ONpaBAaHO ¢ IKOJOTMYECKOH TOYKH 3peHHUs, TaK KaK MeHbLIee IMo-
TpebIeHHUE ToproYero 03Ha4yaeT MeHbIIUH BEIOpOC BPe/IHbIX BelleCTR. W

Ha maxux u nodobnbix modensx e Gep-
AUHCKOM 2UOpOOUHAMUYECKOM KaHane
ObLI0 YCMAHOBAEHO CONPOMUBACHUE He-
wyeK aKyawl.
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BBIHOCJIMBBIE JIETYUKU

ITorem nmuy uzyuancs wenosexom ewe 6 anmuyrnom mupe. Ho noae-
Mol MEXHUYECKUX YCmpoucme 6ce euje He MO2ym CPAGHUMbCs
C UCKYCCMBOM nosema nmuy.

[Tonersl Ha KOPOTKHME U JJIMH-
HBIC PACCTOSAHMUSA. MHorue nTuibl exe-
JTHEBHO TMPOJIETAIOT B MOUCKAX KOPMa HECKOJILKO

KHJIOMeTpOB. MexXy KOpMyLIKO# M IrHe31oM ca-

JIOBBIH KPAacCHOXBOCT, Harpumep, NpeoaoseBaeT
paccrostiue ot 100 1o 200 MeTpoB, ¥ TaK MHOTO pa3 B
AeHb. Takum 00pa3oMm, 3a ieHb HAGUPACTCS HECKONBKO | Ayepukanckuii aecnoii neyn.
KHJIOMETPOB.

Ho 3T0 HUYTOXHO MaJIO 1O CPABHEHHIO C M0~
JIeTaMu MepeieTHBIX MTULL, KOTOPBIE B 3aBUCHMMO-
CTH OT TEMIIEPATYPbl H BpEMEHH roja rnepedupa-

Cadosbiit KpacHoxgocm — npu-

10Tcsi B HoBbie MecTa. [Tponerets 1000—2000 xu- ACHCHCALL eIt
JIOMETPOB JUISI TAKUX MTHLL HUYero He ctouT. EcTh nTuLibl, KoTopbie MoryT 6e3
OTabIXa nepenereTbh ATJAaHTHYECKUIA OKeaH, KaK, HarpuMep, YepHble CTPUXKH, —————» Hanpasaenue nosema.
wiu 6e3 nocanku nepesieteth Asbibl, CpeauszemHoe mope U Beio Caxapy. Ta- » Hanp gempa.

KHe rnepesieTbl MOXKHO OTHECTH K JOCTHXKEHHSIM, 3aC/yXUBalOLLIMM BHUMaHHA. eann—— ’fgf‘%ﬁ:}f‘{;@ﬁ;m
beperoBblie 1aCTOYKH, HATIPUMED, PEryJIspHO ’
JIeTaloT U3 ApKTHKH B AHTApKTHKY ¥ obpar-
Ho. [1pu Takom nonete ot CeBepHoro K KOx-
HOMY TMOJIIOCY 3eMJIH OHU TMPEo0JieBaloT
MyTh B HECKOJILKO JIECATKOB ThICAY KHJIOMET-

poB. ®

MupoBoii peKOpPACMEH. Mupo-
BOW pekopa 1o 0OecriocalouHoOMy mnepeseTy
MPHHAVICKHT aMEPHKAHCKHM JICCHBIM TEBY-
HaMm. C ceBepoaMepHKaHCKOro mnobepexnbs,
Harpumep oT Mbica Ko, oHM neTaT B Hanpas-
JIEHHM 10TO-BOCTOKA M MPH 3TOM MOTYT CMe-
1AThCS BETPAMHM, IYIOLLIMMH C CeBEepo-3anazna.
DTO 3HAYUTEIBHO 3KOHOMHUT 3Hepruio. [do
bepmyn onu jerat npubausutesasHo 18 ua-
coB. [1pu cBOeM nanbHeiilLIeM 110JIeTe OHM BCe
Gosbiie ¥ Gosible MomnanalT B o61acTh yCH-
JnuBalowierocs naccara ¢ Bocroka. OHu npo-
neraior yepes AHTHryio, bapbanoc, Tobaro B
HarpasJIeHHHM lora W Jaxe loro-pocroka. Ta-
KHM OﬁpEISOM JIECHBIE TMEBYHBI MnornanalT Ha
10XKHOaMepUKaHCKui Matepuk. Ha paccrosi-
Hue or bepMya 10 AHTHIYM OHM 3aTpa4ynBaloT
48 yacos, cieayioume 18 4yacoB JTUTCSA MOJNET
J10 ceBepHOro nobdepexbs KOxHOI AMEpHUKH,
KOrI/1a Xe OHHU NpuObIBaloT Tyaa, To UX 6ecno-
CallOYHBIN MoJIeT HacUMUTLIBaeT yxe 84 yaca. ®

IMOJIETBI U TINTAHUPOBAHHUE 51



Camonem na cmapme.

3amel{a1‘enbubm JIETYHKOM
siasietcs  konubpu. Drta
NTHLA IOCTHTAeT JUIMHBI BCEro 6
CM, M B Hauyaje rnoJjierta uepes
MeKCHKaHCKHI 3a1MB Bec ee
cocrasaser 3,8 r. IlonosuHa
3TOr0 BeCa MPUXOAUTCS Ha KUP,
KOTOPbIH CHYXKHT TOPIOYMM.
CpeaHsist CKOpOCTb MaJIeHbKO#
NTHYKKH — 45 KM/u. B cekyHay
OHa Mpeoi0/IeBaeT PACCTOSAHHE,
B 208 pa3 Gonbluee, ueM JIHHA
ee Tesa. [Inst TpaHCopTHPOBKH
| r oHa momxHa 3aTpauMBaTh
moumHocts B 0,3 Barra. [lpm
MakCHMaJlbHOM TMoJieTeé OHa
CXKMTAeT KOJIMUYECTBO XHpa, CO-
crasnsiioniee 50% ee peca. B

Ha pucynke uzobpaxcena
KOAubpu npu 6epmukatbHom
azneme.

Imom nebedb-wunyn bvem Kpbi-
AbSIMU U cmapmyem U3 800bl.

ITacca-
XUPCKHUCEC
CaMOJIETHI.
YenoBek TOXe MoO-
XeT JieTaTb Ha JaJlbHUE PACCTOSHHSA.
B OrpoMHBIX caMoJIeTax ¢ HECKOJIbKUMM
COTHSIMH TOCAIOYHBIX MECT e€XeJHEBHO Mepe-

BO3AT 6OJIBIIOE KOJIMYECTBO moaei u3 Epporibl B AB-

CcTpajivio, U3 A3uu B ApuKky U obpaTHo.

«JIxym60-Bounr 747-400» umeer winHy 71 MeTp, ero Bec NMpu BbLIETE COCTAB-
nsieT 395 ToHH. OH JIETUT C OrPOMHOM CpeiHei CKOPOCThIO 925 KM/4, B CEKYH-
Ly nipoxo/isi paccrosinue B 3,8 pasa npesbilaioiiee ero ;uiMHy. [Uia Tpancnop-
THPOBKM OIHOrO rpaMma emy Heobxoanma mMouHocTs B 0,5 BatTa. [locie Mak-
cuManbHoro nosaeta «xxymoo-bounr 747-400» cxxuraet KkoauuecTBo GeH3UHA,
cocrasnsioiiee 41,3% Bceit ero obuieit Maccel. Eciiv cpaBHUTD JaHHBIE KOJTHG-
pu 1 «borHra», TO MOXHO YCTAHOBHUTH YIIMBUTEJIbHOE CXOACTBO, HAIIPUMED MPH
noTpebJeHUH ropIoYero, HO Takxke U 0OJIbIINE pa3iuyus. B

Heueamenu 3moeo camonema npu 6

g3neme noeopavuearomca eepmu-
KaabHOo, maxkum 06pa30.n. peak-
MusHbl Ay4 Hanpaeasemca npa-
MO K 3emae, u camoaem eirema-

em eepmuKanbho e6epx.
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CAMOJIET TIOIHUMAETCS
B HEBO

Cmapm nmuy u camonemog umeem MHO20 OOUUX Hepm.

Baner co CTapPTOBOM JOPOXKM. TpaHcnopTHbIM
camMoJieTaM Mpu crapte Heobxonuma BaneTHas nonoca. [lonHo-
CThIO 3aIIPABJIEHHbIE CAMOJIETHI UMEIOT 0CODEHHO DobILION BeC.
YT1o6bl MOABEMHOM CHIIbI XBAaTHJIO HA TO, YTOOBI camMoseT Mor
MOAHATLCH BBEPX, HY>KHA OYeHb DOJIbIIAsA CTAPTOBAas CKOPOCTh.
JBurarensiM HeoHX0AUMO CO3aBaTh MPU ITOM OYeHb HOJBIIYIO
cuny tard. bonblune u TsKenble NTHLBI — scTpebbl, Jiebeau,
anpbaTpochl — CTAPTYIOT TOYHO TaK Xe. OHM rpoberaioT HHOTAA
NIECATKH METPOB, OBIOT KPbUILAMH MPOTHB BeTpa HaJl 3emyed U
BOJIOM, MOKA HE JOCTUTHYT HYXXHOH MOABEMHOM CHJibl, B

BepTuKan bHBIN CTapT. [lpupona U TeXHUKa 3HAKOMBI C BEPTHKab-
HbIM ctapToM. Takue camosersl UMeloT 00JIbllIoe MPEeruMYIIEeCTBO: OHU MOTYT
CTApTOBaTh C MECTa, UM HE HYXHA JUIMHHAs B3JieTHas rojoca. ITOT MeTol
B3/ieTa ObLI1 MPOBEPEH TpeXkile BCEro Ha BOEHHLIX CaMoJIeTax, KOTOPbIM ITPHUXO0-
JIMJIOCH CTAPTOBAThL C BOEHHBIX KopabJiei.

OHM OCHAallEHBI MMOBOPAYMBAIOILIMMHCS JIBUTATEIIMH, KOTOPBIE MepeMellaioT
PEAKTUBHYIO IMOABEMHYIO CHJIY BHU3 M MOAHHUMAIOT CaMoJIET BEPTHKAIBHO BBEPX.

B npupoae ecth NMTHLBI, UCTIONB3YIOLIHE BEPTUKaANBHBIM cTapT. Konnbpu,
HarpuMep, MOXKET CTAPTOBATh BBEPX U3 ONpeae/IeHHON TOUKH. DTa MaJleHbKasl
NTUYKA — 3aMevaTe/IbHbIH JIETYHK — SIBJISIETCA €AMHCTBEHHOM, KOTOpast B CBO-
OOAHOM MOJIETE MOXET JIETETh KAK B CTOPOHY, TaK U Haszan. ®

«Meccepumumm» npunadaexcum
K cambim Gbicmpsim camonremam-
ucmpebumensnm.

Omm M3 caMbIX DBICTPBIX ca-
MOJIETOB-UCTpeDuTENEH —
«Meccepuumutt ME 109 R»,
ero uivHa 8,6 M. B 1939 roay oH
JIETal CO CKOpPOCThIO 755 kM/u,
B CEKYHIY MpOX0is paccTosi-
Hue, B 24 pasa npesblluaoLIcEe
ero JUTHHY.

Cpean HaceKOMbBIX CBOEH CKO-
POCTBIO BBIICIHAKTCHA CIIETTHH.
bricTpee Bcero neTur 60Jib-
LIOH cJieneHb, JIHHA KOTOpo-
ro 3 cMm. Ero ckopocTth n10CTH-
raet 50 KM/4, paccTosiHHE, KO-
TOPOE OH MPOJIETAET B CEKYH-
ay, B 460 pa3s npessluiaer ero
JUHHYy. B

Ozpomnasn cxopocms «bounea»
docmueaem 925 km/u.
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Imom cmapmyowuil
MAUCKuil Hyk pac-
npaeéasem  cAoMceH-
Hble  KOHUbI  CBOUX
KPbINbER.

CrosaTth B BO3AYXE. Bepronerbl MOTYT CIYXKHWTh UIS1 IEPEBO3KH TPY-
30B M naccaxupos. Kak M3BeCcTHO, OHM MOTYT CTOSITh B BO3YXE M MPH 3TOM
cOpacbIBaTh M MPUHUMATB rpy3bl. [TpH MOMOLIM BpallaIOLIUXCSl KPBLIBEB OHU
CO3/a10T NMOABLEMHYIO cHiTy. To Xe caMoe yaaeTcsi KOTMOpH, MyxaM-xXypua-
KaM M CTPEeKO3aM ¢ WX YAAPHbIMU KPbUIbIMH. MHOTHE BH/Ibl XYPUATOK MOTYT
CO311aBaTh OYeHb DOJIbIIOE YCKOPEHHE C TTOMOLIBIO ABYX KPBUILEB, 3aMHpPaTh B

BO3/yXe WJIM JieTeTh Ha3ad. CTPeKO3bl — TOXE YMEJIbIC JIETYMKHU: OHH MOTYT

JIBUTAaTh KaXbIM CBOMM KPbUIOM OTAE/IbHO. M

Bepmonemu: mozym aemems ene-
ped u & cmopouy, a makdyice na-
pumb Ha mecme. Onu cnocobHw
cmapmosams U NPUIEMAAMBCA
noumu & aobom mecme.
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qT(}ﬁbl caMoJieTbl  MOT/H
BXO/IWTE B Y3IKHMC aHrapsl
Wi non nanyby aBHaHOCLEB,
MX KPbUIbSl HHOIA KOHCTPYM-
PYIOTCA TaK, 4TOObl OHH MOIJIH
cKknaabiBaTbes. B XKuBOTHOM
MHPE MOXHO BCTPETHUTL I[Oﬂlﬂﬁ-
Hble npumepbl. Maiickue Xy-
KW, HalpuMep, CKIalAbiBAlOT
CBOM KpblLIbSi M yDHpaloT HX
Moja  3aKpbIBAOUIMH  KPbLLIO
21eMeHT. B

Cmpexoza umeem cKopocmb
50 km/u u aennemes camuvim Gbic-
MpuiM «aemuuKom» cpedu Hace-
KOMBIX.

l"py30130ﬁ TPAHCIIOPT. I'py3oBble BepTONETh MPUMEHSIOTCS, KOTAA,
HarpuMep, CTPOUTEIbHBIE MOABEMHBIE KPAHBI HE MMEIOT 1I0CTATOYHOM BBICOTHI
MJIH psioM HeT aopor. CrietnanbHO 060py/10BaHHBIE BEPTOJIETbI MOTYT MEPeBO-
3UTh IPy3bl, Macca KoTopbix coctasisier 40% ux coberBeHHO# Macchl. Ho erue
Oonblero 10OMIHCE HEKOTOPBIE HaceKoMble. [TuenuHblil BOJIK (BH OCbl), Ha-

Konub kpviives smoeo ucmpe-
Oumensn ckAaobi8aOMca, IKOHO-
M Mecmo.

MPUMED, TALLUT MO BO3AYXY METOHOCHBIX IM4e,
KOTOpbIe BeCSIT MPUMEPHO CTOJBLKO Xe,
CKOJIBKO OH CaM; IMUeJsibl OCTAlOTCs B THE3-
1€ U CIIYKAT KOPMOM LISl MOAPACTAIOLIMX
JUYUHOK. TaKMMH XKe CHJIbHBIMM SIBJISI-
IOTCSI U TIeCYaHble OChI: TYCeHHUILIbI ba-
fouek, KOTOPbIX OHH MPUTACKUBAIOT,
3HAYMUTETLHO TsKelee UX caMux. W
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[rodb aomonoca ¢ napawromu-
Kamu.

-
-

Cnupaneeuodnwviii nosem ceman
KAeHA Ha 3eMAi0.

= :
il T .

JIBUXKEHUE
C TIOMOIIIbIO BETPA

Ecau pacmenus, meavHuybt u mypbursl UCnoab3yIOmM 3Hepeuio 6empa,
MO OHU QOANCHBI UMEMb BONBULYIO NOBEPXHOCTb.

HapammeI. PacteHusM He0OX0IMMO pacnpocTpa-
HSITh CBOM CeMeHa, 4To0bl 00ecrneyruTh NMpoAoIKeHHE Cy-
1ecTBoBaHus Buaa. B To BpeMsi KaK HEKOTOpbIE M3 HHUX
npuOEraioT K MOMOLLN XHUBOTHBIX, IPYTHE UCMOJIb3YIOT Be-
tep. Hanpumep, cemeHa oayBaHUYMKa Pa3HOCATCS BETPOM.
OnyBaH4YMK obpasyeT napaliioTHKH M3 TOHYAMIINUX BOJIO-
KOH, Ha KOTOPBIX BHCUT ceMeyko. CKOpOCTb MX MajeHUs
oueHb Mana. Betep MoXeT MoaXBaTUThL TAKOH MapailioTHK
M YHECTH ero noBosibHO naneko. Ero ¢oopma oyeHb ynobHa
JUTSL pacTipOCTPAHEHHS C MOMOIIIbIO BETPA.

Y pacteHuii neTaloiue oAbl ¢ TOHYaHIIMMH BOJIOCKAMH
MOXHO BCTPETUTh O4€Hb 4acTo, W

Bpamalomuecsl KpPbLIbSI TOPMO3AT IIa-
JNEHUE. Jlepesbs, KOTOpPbIE POHSAIOT CBOM IJIOABI MM Ce-
MeHa BHM3, 4acTo 3a00TATCSA 0 TOM, 4TOOBI OHM Nanaim MemwieHHo. B Takom
cayyae MX MOXET IMOIXBAaTUTh U YHECTH BeTep. Y IJI0OA0B KieHa, HarpuMep,
€CThb Bpaluaioumecs Kpelibs. OHM NManaoT Ha 3eMJTIO He 10 MPSIMOK, a Bpala-
IOTCS, ONMUCHIBas CIMpaib. TaK BO3HUKAIOT CHJIbl TOPMOXEHHS, MOA00HO TO-
MY, KaK 3TO MPOMUCXOINT Y OyBaHUYHKA. B

MCMCHHbIﬁ IMOJIET. Eciawm Teso nagaet Ha 3€MJIK0, TO €ro TOPMO3UT
COIMPOTUBIEHHUE BO3AYyXa. DTO JeHCTBHE MCIONBL3YETCS MPH MPBDKKAX ¢ napa-

LIIOTOM: NapalioTHCT OTKPbIBAET CBOM mapaunor camoe nosaHee 3a 500 me-
’ TPOB 210 3eMJIM. KJIMHbS napaiiiora pacrpasisiioTcsi, ¥ MOTOK BO3/1yXa AaBUT
D4 3 Ha Hero cHu3y. ConpoTHBIEHUE BO3/IyXa TOPMO3UT CBOOOIHBIN MOJIET NMPU-
~ . MepHO Ha 20 kM/4. Ygap npu nocaake MOXHO CPaBHHMTH C YIapoM MpH
' NPbLIDKKE C NATHMETPOBOI BbICOTHI.

HPKOMOPHE GUObI KACHA UMEIM CeMeHa ¢ BPAWAIOUWUMUCR KPbABAMU.
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CTapre MEJIBHU1IBI. Crapbie MeJIbHULBI, HAEXKHO 3aKperieHHbIe
Ha CBOe OCHOBE, MCIOJIL3YIOT BO3AYIUIHBIE MACChl, 2 HMEHHO TOPU30HTAb-

Takue sempsnbie MeAbHULb! UCNOABIYIOMCA 8 Cpedu-
3EMHOMOPCKOM PecUOHe.

Hblii Betep. Koadduumenr
MOJIE3HOro AEHCTBHUS 3THX
CTapbIX MEJIBHHULL ITPOCTO M0~
Tpscatowt. ITpocrTeie Kapka-
Cbl M3 IpyObIX JepeBSHHBIX
0anoK, Ha KOTOpbIE HATAHY-
Thl JIOCKYTHI M3 TapyCcHOI
MarepHuu, 1alT BeTpy 00b-
IHe TUIoLanu AEUCTBUA M
3abupaloT y Hero sHepruio. B
BETPEHBIX paloHax, Hamnpu-
Mep B NpuOpexXHO 1oJioce,
He urpaloT OOJbLIOH poJiH
nocjaeHue TEXHUYECKHE J10-
ctuxenus. CeroaHs 3uech
[UTSE TOJTYYEHHSI ANIeKTpHYecC-
KOF0 TOKa B COBPEMEHHBIX
YCTAHOBKAxX MCMOJb3yeTcs
3Heprus BeTpa. DTOT BMI
MOJIYYeHHUST BJEKTPUYECKOM
aHepruM Oe3omnaceH ISl OK-
pyXKalolei cpeabl, TaKk Kak
no3poJisieT u3bexarp rnoma-
nauust B atMo-cepy otpa-
DoTaHHBIX Tra-30B. Takum
obpa3oM, BeTep TpeacTaB-
nsier coboi HEeMCTOLIMMBbIN
MCTOYHHUK SHEprum. B

brazodaps meepdomy 6eHKY Hecyujux Kpblibee MaieHbkas mypoura
ouenb Gbicmpo épawjaemcs.

Konubt kpeuives Genoeo aucma
Pacmonuipenvi, KaxK naibybl.

ciau noHabnoaare 3a Kpy-

XKauum DesibiM aucToM, TO
MOXHO 3aMETHTb, YTO KOHLIbI
€ro KpblIbEB pPacTOMNbIPEHBI
Hanoaobue nanbues. AWUCTOB,
KaK TJIAHEPUCTOB, MOXET He-
CTH BETPOM, MPH 3TOM OHH He
MawyT KpbUibsiMH. [logobHo
3TOMY PAacroJjiaraloTcsi MCKyc-
CTBEHHbIE MaxOBbl€ 4YacTH
KPBUIBEB MAJIEHbBKOW BeTps-
HO#t TypObuHbl. BHYTpH 3TOrO
ycTpoiictBa TypOMHa Bpaiua-
erca ObicTpee, YeM CHapyXH.
Takas ManeHbkasi TypbuHa co
BCIIOMOTATE/IbHBIM YCTPOHCT-
BOM MOXeT 3abuparsb y BeTpa B
10 pa3 doabuie sHepruu. W
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Hapyca — 3TO 3aMe4aTe/ib-
Hoe u3obperenue. C ux
NOMOIIBLID MOXHO 3acTaBHMTh
pabotarb Ha cebsi BeTep, U TOT-
J1a He HY>KHO Oyner rpectu. Ity
BO3MOXHOCTb JIIOAM OTKPBUIH
He nepBeIMU. HekoTopeie BULI
Meay3, Haripumep, MJiaBaioT 1o
MOPIO, BBICTABJISISI HAal BOJIHOI
MOBEPXHOCTBIO MAPYCOBUAHYIO
memOpaHy. C ee noMmoubio
ylaBJIMBAaeMblii BETEp HECeT
meay3y. Takyw TeXHHKY, 3KO-
HOMSAILYIO 3HEPryio, MCMOJib-
3VIOT KaK MaJICHbKHE MEy3bl,
TAK U MEIY3bl «[IOPTYrajibCKue
ranepsi». IlpeacraBurenn sto-
ro BHAA TOJACTABAAIOT BETPY
CBOM Mapyca M € ero nomolibio
repeaBUraloTes 1o BOJAHOMH 1o-
BepxHocTH. B

C BETPOM BOKPYT CBETA

Yowce Heckoavko meicsvesemuii cyooxodcmeo npumeHsem napyca.
XKueommbie moice ucnonvzyiom 0as nepeosuicerus sxepauio 6empa.

boaee drunnoe oneperue
HA KOHUAX KPbl1bee nomozaem
CUHUWE 8 Noaeme.

MaxoBas 4acTh KpbLlla U I1apyc-
HBIE€ SIXTHI. B 20-e roasl XX croneTus
OIMH CTYAEHT MCCeN0Ban Mnojer
MTHIL ¥ YCTAHOBWJ, 4TO ITHULbI
YCHJIMBAlOT NEWCTBHE BeTpa M
BO3JIYIIHBIX MacC Ha CBOM KpbI-
JibSl, PACTONBIPUBAA TAK Ha3bIBa-
€MYI0 MaxoBYK 4YacTb Kpblia.
[1pu 3TOM BaXXHYIO pPOJib UTPAIOT MEphs

Ha nepejHeil 4acTH KpbUla, KOTOPYIO Ha3bIBalOT
TaKXKe MepeaHuM KPbUIOM. DTO YIMBHTEbHOE OTKPBITHE C

OOJTBIIMM YCIEXOM M03aMMCTBOBAJIA TEXHUKA CYI0XOJACTBA.
[Mepenuunit napyc ans siXTol 661 pa3paboTaH Mo MPUHLMITY MaxoBON YacTH
Kpbuta. OH MCTMONB3YeTCsl HE CTOJNBKO JUlSl TIPOABUXEHUS KaK TaKOBOTO,
CKOJIBKO JUTSl YCUJICHHS ICHCTBHS BETpa Ha IJIaBHbIN napyc, 6iaronaps ye-
My TJIaBHbII rapyc paboTtaeT HAMHOTO Jy4llle M CYIHO ABHXKeTcs ObicTpee.

«[lopmyzanvckas casepa» 0O6u-
2aemes ¢ NOMOWbIO C60€20 napy-
ca, 3azpebas Humamu 60dy.

Bemep 2onum smom momop-
Hblli napycrux no eode. Ilpu
wmuae Momop 3ameHAem cuiy
eempa.

[Mepennue mapyca SIXT yXKe JAaBHO CTaJM OOBLIYHBIM

SIBIEHUEM. YXe JUIMTeJIbHOE BpeMsl MOoJ0OHbIe
YCTpOWMCTBA CYILIECTBYIOT M Ha JAPYrux mna-
PVCHBIX cyiax. ®
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KAK POXIAETCA
JABUXEHUE

Bce éokpye epawaemcs u deuxcemcs —
Kamumcs uau bexcum, naviéem uau aemum,
xeamaem, npvieaem uau mawem. Ilpu smom

6 MexHUKe u npupooe paznu4us O4eHb HeGeAUKU.
[haernoe pazauvue cocmoum 6 mom, ¥mo npupooa
He cozdaem Hu Koaec, Hu oceil. XKuesvie cywecmea
6MeCcmo 6pPauleHuUs UCNOAL3VIOM PACKA4UBAHUE




[10IBVXHBIE LIEMTOYKH
3BEHBLEB

B pacmumensHom u Hcusomuom mupe wem Hu konec, Hu oceil. Jlis
08udCeHUs NPUPOOa KOHCMPYUpPYem UenovKu U3 omoenbHbiX 36€HbeE.

Port KapIia. Kapnel nocraior nuiy co aHa. List 370ro oHM BHITATHBAIOT
ryObl Briepes, CIOBHO MAaKeTHK, M BcachiBaloT nuuly. IToroM oHM 3akpbiBaloT
pPOT Ha KJamaH M TpOIJaThiBAlOT MUILY. 3aTeM OHH
OMAThL OTKPBIBAKOT POT, 4TOOBI 3a0paTh ClEAYIOULYIO
nopuuio nmuuy. Beck npouecc ABUXEHUS MPOHUCXOIUT
Mo3TarHo. |

[Tuinyiasi MalIMHKA. B MexaHHueCKHX
MULIYIIMX MAUIWHKAX TOXE €CTh 3BEHbEBBIE LIETIOY-
Ku. [lpn HaxaTuM Ha KIaBUILY TOAHHMAETCH COOT-
BETCTBYIOLLAA JIANTKa U 3HAK NMPHXHUMACTCH K 6ymare
H OCTaBJACT OTMNCYATOK. KOpOTKOC JABHXKCHHE
noabeMa MpoMCXoaHT ObIcTpo. BTO 0becneynBalT
COEIMHEHHBIE LIENMOYKON 3BE€Hbs, B JAHHOM cny-
yae U3 MeTasia. B KOHeyHOM cueTe MarepHan

37eCh HE MMEET 3HAYEHMS, BaXKeH TIPHHLMIIL:
MCIIOJIb30BAHHUE LIENOYKH 3BEHbEB. M

['pemyyass 3mMesi U €€ SIIOBUTHIN
3y6. AnoBuTbie 3yObl AA0BHTHIX 3Meil pacrofioxKeHbl Ha BepXxHeM HEDGe u 06-
paiieHbl BHYTpb. Korna takas 3Mesi HanagaeT, 3yObl BhIIBMTalOTCs BIEped U
JEMCTBYIOT, KaK IUTPHLL VIS HHBEKUMI, BITH-
BasiCh B CBOIO 10DbLIYY.

D10 obecrieynBaeT TMOABMXKHAA LIETIOUKA,
Haxomslacs B 4eperne W cocrosiias u3
KOCTHOTro BeulectBa. Koraa npecmbikaio-
uieecs OTKPbIBaeT PoT, 8 UMEHHO OITyCKa-

€T HUKHIOIO YeJIIOCTh, SIIOBUTHIE 3yObl aBTOMA-
THYeCKH oTrubatorcsi Brnepen Hamckocok. Kak
TOJILKO 3Mesl MOAHUMAET HMXKHIOW YeTioCTh,
SIOBUTHIE 3yObl BO3BPAIIAIOTCS Ha3all HA BepX-
Hee HEDO. Namioke, TakMM 0Opa3oM, HE HYXKHO
JIyMaTh, IOCTATOYHO JIM OHA BBITTYCTHJIA SII0BH-
Thie 3yOBl NMpH HanaaeHUH. DTO MPOHUCXOAMUT
caMo coboil.

KoHeyHO, simoBUTasi 3Mesi MOXET M 3¢BaThb.
B 3TOM cilydae HeT CMBIC/IA BBIMYCKATH 5110BU-
Thie 3yObl. [Ipu 3eBaHUM LleMOYKa 3BEHbLEB OT-

Obwinoe cocmonnue: a0oeumolii
3y6 3meu naxodumcea Ha mecme.

\\\m.a'-'-" L2 KJIIOYAeTcsd BCIOMOTATeJIbHOW KOCTOYKOM.
B atom cjiyqyae 3Mes MOXKET LIHPOKO OTKPbI-
Monoxcenue ykyca: sdosumbiii BaTh POT, a AMOBUTHIE 3yObl OYIYT OCTABATH-
30 abideuHYm. cd Ha MecTe. B
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Tpex— U YETBIPEX3BECHLEBLIC LIECIMMOYKU, HEIIO-
JABUKHbBIE U MNOABUXHBIC. MHorue KOHCTPYKUHHU B TIPH-
polie WM TEXHUKE MOJIKHBI ABUTaThCs. [lpyrue e no/KHBI OBbITH
HETOJBMXHBI, KaK, HallpUMep, CTPOUTENIbHBIC MOIbEMHbIE KPaHBbI
WJIM BBICOKOBOJIBTHBIN cTON0. B yeM Xe pa3Hulia MexXIy MOIBHXK-
HBIM M HernoABHXHBIM? [TpocTas Mok U3 MOJIOCOK ByMaru rnoka-
XKeT HaM 3To.

JLisi faHHOTO OMbITa HYXEH JIMCT TUIOTHOU Oymaru, HanpuMmep Bar-
MaH, KYCOK KapTOHa B Ka4€CTBE OCHOBbI, YEThIPE CKPENKH U JIBE KaH-
LENSAPCKUX KHOIKH.

JlanHble crnipaBa NoJocKM a, b, ¢, d Bbipe3aHbl U3 OyMaru.

Tpu nonocku 6ymaru a, b, ¢ ¢ NOMOIIBIO TPEX CKPEMOK MOABHXHO COEIU-
HSTIOTCS APYT € APYTOM, TPEYTOJIbHUK KJIAIETCs Ha MJIaCTHHKY M3 KapToHa,

M yacTh d NMpUKperuisieTcsl IByMsi KHONKaMM. ToT, KTO MonbiTaercs

Tenephb MOJABUIATh 3TY KOHCTPYKLMIO, Cpa3sy yOenuTes B TOM, YTO 3TO
HEeBO3MOXHO. TpeyrojibHUK CTaTUYHO 3aKperuieH. Takoe xe coeam- [
HeHHe Mbl HabI01aeM B CTPOMTENILHBIX KPaHAX U BbICOKOBOJIBLTHBIX
MayTax.

Tenepb npucTPOUM MMOJOCKY b B KayecTBe pedpa yeTbipexyrojibHHUKa.

Takum UﬁpElBOM. InoJsiyqaeTcs noJaBHKHAA LICMMOYKa M3 YETLIPEX
3BEHBEB 4, b, ¢, d. UTak, pasHuLa MeXI1y HEeMoJABHXKHbBIM U I10-
JIBUXKHBIM, COCTOMT B OJIHOM JIOTIONIHUTEIbHOM 3BeHe. Eciu no-
BOpauMBaTk TEINepb 4YacTb @ IO KPYyry, TO MPOTHBOMOIOXHAas
4acTh ¢ TaKXe Oyaer aBurathes. Tak B 3TOM Lenoyke BpalleHHe
MOXHO npeobpa3oath B Kosebanue. ['OBOpAT Takxke o Bpallao-
lIeMcs 3BeHe @ U KoJebmoleMcs 3BeHe ¢.

B MalmmMHOCTPOEHHUHU YACTO MCIOJIL3YETCs MPOCTO, HO 3ddek-
THUBHBIH INMPUHLHKIT, TIPH KOTOPOM BpAalllEHUE MEPEXOJAHUT B KOJIC-
6anue. Crapbie MapoBO3bl UCMOJB3YIOT TOT X€ CaMbli NPUHLIKII,
HO TpH 3ToM paboTalT HaobopoT. OHM NpeBpallaloT KojaebaTenb-
HbIE ABMXKEHMS TIOPILIHS BO BpaulaTe/bHbIe ABHXEHUs KoJiec. W

Heudxcywuii  puivaxcivii mexa-
HU3M Naposo3a.
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CKPBITBIE PBIYATH

Tam, 20e ecmo dsudicenue, b60nbuyo poas ueparom u poriaeu. Oonako
KaK 6 mexHuke, max u 6 npupooe pui4azu 4acmo HA0elHCHo CKPbimbl.

Becnbl ¢ paBHBIMM pyKa-
BaAMHM KOPOMBICJIA. Becw ¢
KOPOMBICJIOM TPEKPAcHO Tmpej-
CTaBJISIIOT MPUHLKI pbiyara. ¥ HUX
MMEETCs pbl¥ar, pacrnoaoXeHHbli
nocepeauHe. Oba ero pykasa OlM-
HaKoBOI uiHbl. Ha npaBom u ne-
BOM pyKaBaX BHCAT YallleYyKH, B KO-
TOpbIE KJIAAyT FMPH M B3BElLIMBaec-
Mble ToBapel. Eciiu Bec ciesa 6oJib-
1ie, YeM BEC CIpaBa, TO JIEBbIN PyKaB
OIyCKaeTcsi. | Becwt ¢ pasnbimu pykasamu.

Kauenu. Kauenn, KOTOpbIE

MOXHO BHJIETh Ha J1000H JeTCKOM IUIolaake, AeHCTBYIOT MO MPUHLMITY pblya-
ra. Touka BpailleHus1 HaXoaUTCs B LieHTpe. Eciu Kavalouuecst 1eTH OIMHAKO-
BOTO BeCa CHUAST HA OJMHAKOBOM PACCTOSIHMH OT TOYKH BpaLLEHHs], TO B 3TOM
cliydae, OHM, YTOOBI Ka4aThCsl, IOJDKHBI JIMILB CIErka OTTAIKUBATHCSI HOTAMM.
Ho ecin oanH pebeHOK SIBHO TsiKejiee APYroro Wian Ha OJHOM KOHILIE CHJIAT ABa
pebeHKa, TO IeTH JTOJDKHBI CABUHYTHLCS K LEHTPY. B npoTHBHOM ciiydae aApyroi
pebeHOK He CMOXET BHIDOBHSATH Bec. W

Bechbl ¢ HepaBHBIMU pyKaBaMM KOPOMBICJIA. CyiiecTsyior Tak-
K€ pblYarv HepaBHOM JUTMHBI, Y KOTOPBIX TOYKA BPALLEHHS JICKHUT HE B LICHTPE.
B [peBHem Pume MCrojb30BaiM Bechbl C HEPaBHLIMU PyKaBaMHU, B KOTODPBIX
NpUMEHSLICS Takoil puidar. MHorna Takue BeCcbl MOXHO BH-
JIETh ¥ CETOIHS Ha BOCTOYHBIX pbiHKax. ToBapkl 31eCh B3Be-
LIMBAIOTCSA CJIEAYIOIIMM 00pa3oM: Ha KOPOTKYIO CTOPOHY
pbluara TNoOJBELINBAETCSl TOBap, a Ul PaBHOBECHs Ha
JUIMHHYIO CTOPOHY MpeaMeT, 06janalomuii He3Hauu-
TeJIbHBIM BecoM. B

a) llpunyun aoma
Touka epawenusn waxodumcs no
803MONCHOCTU OAU3KO K 6ecy.

6) Mpunyun mayxu
Bec naxodumca mexncdy mecmom
NPUAOHCEHUA CUNBI U MOYKOU 8pa-
wenus no 803MoNCHoCmU OAU3KO
K Mo4Ke 6paleHus.

@) Hpunyun mosomka

Cuna deiicmayem mexcdy mouxoi
8paUeHUsS U 8ECOM, 8€C HAXOOUM - B kauensnx ckpoim npunyun puivaea,

€ No 803IMONCHOCMU daneKko om KaK u 8 8ecax ¢ pagHbiMu pyKaeéamu
MOYKU 8pauierun. Kopombicaa.
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Kak geicTByeT NpyUHUMI pblyara? Peua-
I'M — 3TO BCMOMOraTeJIbHOE CpEACTBO IJIA NEpcaavyy CHIIbI.
UeM miMHHee pykap pbluara, KOTOpPHIM 4yepe3 TOUYKY Bpa-
IHEHUA IICF[CTBYCT Ha BEC, TEM Jierye pblyar rnoaHUMaceT
Bec. YeM /UIMHHEE pbeiyar, TéM MEHbIIAass CHJia HYXHa JUTA
noaneMa Beca. M3-3a sToro NnyTh, KOTOpblﬁ JOJIKEH Npo-
leaTh pykKas pbivyara, 4yTOOBLI NMOAHATH BEC, CTAHOBHTCH
JUITMHHee. @

PrlyaxxHasi MEXaHUKa Yy LIBETKA 1ajides.
LieTok mandes ¢ MOMOIIbIO «pbl¥ara» ¢ HEOAMHAKOBOM
JUTMHOM KOPOMBIC/IA IA€T BO3MOXHOCTD MbUIbLIE MOMACTh Ha
nmyes M LIMesiei, KOTOpbie MOTOM CTPSAXHYT €€ Ha IMeCTHK
JPYToro LBeTKa U, TAKMM 00pa3oM, OTNbUIATH LIBETOK.

Ecim mMesnb noieraeT K UBETKY JIYTOBOro waidest U BbiImy-
CKaeT cBO# X0D0TOK, 4T0OBI 106paThCs 10 CNAJKOrO HEKTa-
pa y OCHOBaHMS LIBETKA, TO OH yAApsIeT 10 HUXKHEH riacTu-
He. OHa npexacrasnger coboil 6osiee KOPOTKYIO CTOPOHY.
[Tpu MpUKOCHOBEHUM LIMEJISI ITa TIacCTUHA uaet BHU3. Ha 60-
Jiee JUIMHHOM CTOpPOHE pblYara BHU3 IBMXKETCS! TBIYMMHKA M TTOCHINACT IMbUILLIOH
3a/IHIOI0 YacTh Tesbla wmesns. Korjga wMenb yietaer M He JaBUT OoJiblie Ha
IUIACTHHY, BCE BO3BPAlLlAETCs HA CBOM MecTa. B

Kapangain B KayecTBe XO00TKa IIMEJISl. Kaxasiii Moxer
NMpoHabMoAaTh B MPUPOJIE YCTPOMCTBO LIBETKA Iajesi, MOCKOJIbKY 3TOT B/
HYacTo BCTpEHaACTCH B HALl HX LIUpOoTax. rOJIYGOBaThIf! LIBETKH pacTCHHS, BbICOTA
KOTOpOro JoCTuracTt npuMepHoO METpa, TMOABJSKOTCH C Mast 1Mo aBrycr.

TOT, Y KOro €CTb TEpPIrEeHHE, MMOCTOHUT H NOJOXIET MOMICTEBUIMX I.L[MCJIGFI,
KOTOPBIC BbICACHIBAIOT M3 LIBCTKOB CH&HKHFI HEKTAp U NpH 3TOM TIIPpHUBOIAT B
JIEﬁCTBHC «pblvyar» llla.fld)CH. To xe camoe Mbl MOXEM CcaeaTe CaMH, €CIH 0]1-
HO# pyKoii ynepxusas crebesib wandes, a Apyroi gaepxa Xopolio 3aToueHHbIH
KapaHaaul, HOITDOGYCM H.ef[CTBOBElTb TakK Xe€, KakK 1IMeJib CBOUM XOﬁOTK()M. TaK
pPbidaXkKHasds MEXaHMKa UBCTKa MPUBOIMTCH B JICﬁCTBHﬁ. l'lpoaoun ITOT ONBIT,
caenyer ﬂEI';ICTBOBaTI: OYE€Hb OCTOPOXHO, TAK KaK TOHKHEC YacCTH MOryT OBITH
JIETKO pa3pyllicHBbI. ,[lJ'IFl TOTrO yT0OBl THIYMHKA NnepeBepHyiach, A0CTATOYHO
JIErKOro HaXxaTus Ha HHXHIOK TJIACTHHKY LBETKA. chneﬁmaﬂ INMBJIBLA LUBECT-
Kad OKaXxeTcd Toraa Ha 330CTpCHHOf‘I 4yacTHv KapaHaawa, 1 e¢ MOXHO 6YJICT JIET-

KO YBUJIEThH. B

lImenv nemum k yeemky
wanghes. Poiwaxcnan mexanuka
Haxo0umcs 8 cocmoaHul NOKOA.

llpu  ecacvieanuu  nekmapa
wmenb nonadaem HaA HUNCHIOW
naacmuny pwoivaza. Teiunka
ONnycKaemcs 6HU3 U ocsinaem
wmenn NbAbUOU.

[Ipedcmaenennsiit 3decy ueemok
obpezan no bokam, umobst ayuuie
Obina 6uOHA MEXAHUKA.

a) lleemok wandges: poruadsicrasn
MEXAHUKA HAXO00UMCA 8 COCMOos-
HUL NOKOS.

6) Konwuk kapandawa npueodum e
deiicmeue poivanNcHylo MEXaHUKY.
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bobIIAS CHIIA
1 KOPOTKUI MYTh

IIpouzeodumensamu deicmeus A6AH0MCA NOOBUICHBIE HACMU NPUBO-
dawe2o mexanusma. Yawe ececo onu pabomarom ¢ 60abW0L CUNOIL, HO
npoxoosm npu 3mom KOPOMKUi nyms.

Kak poxpaercsi 1eiCTBUE. Texuuka 3uaer
MHOTO BO3MOXHOCTEH MpHUBEICHUs MeXaHu3Ma B JIEHCT-
BHE, KaK, Harpumep, MapoBbie MAaLIUHbI, 3JIEKTPOMOTOPLI
WJIM IBUTATe/IM BHYTPEHHero cropaHus. Bece onu paboraior
MO NMPHHLIMITY BPAILIEHHMS, MJIK POTALIMH, HO TOJILKO Y 2JIeK-
TPOMOTOpA Bpallaoleecs MarHMTHOE 110J1e BOBHUKAET He-
MOCPEICTBEHHO, B OCTAJIbHBIX CIIy4asix HEOOXOAMMO Tpe-
obpasoBaHWe. Y JBMrartessi BHYTPEHHEro CropaHus, Ha-
NpUMep, MOAHUMAIOTCSA M OIMYCKAKOTCS MOPLUHH. DTO [IBH-
KEHHE BBEPX-BHM3 NpeoOpa3yeTcsi MOCPEACTBOM BOJIHbBI
KOJIEHYATON PYKOSAITKM BO BpaiuatesibHoe asvxeHue. [lo-
N0OHO 3TOMY (DYHKLIMOHMpYET NMapoBasi MaluHa. Yactw,
KOTOPBIE MTPH 3TOM JIBHXKYTCS, HA3bIBAIOT TPOM3BOIMTE.IsI-
MU JIeiicTBUsA. B

buonornueckue IIPOMU3BOJIUTEIIU JIEW-
CTBHS. Ecnu MeTausiMueCKUi 1IapUK NOJAHUMAIOT py-
KO#, TOPU30HTAJILHO 00pasyiollen yroj, MyckyJ buuer -
ca CHJIbHO cokpaiuaetcs. OH geicTBYeT Kak Guosiornye-
CKHUI TnpousBoaUTeNb AeidcTBUS. JIerko 3aMeTUTb, 4TO
KOCTb MpeJrJieubss B JaHHOM cllyyae NMpejicTaBiseT co-
0O0# pblyar ¢ HepaBHbBIMM pyKaBaMu. 3/1eCh MOXHO Ha-
O1100aTh TY Xe CUCTEMY, UTO Yy uBeTKa mandes. Ins ta-
KO NesITeIbHOCTH MYCKYJTY, KOHEYHO, HYXKHA J10BOJIBHO
Oosibllias cuia.
Y deueamens enympenneeo ceopa- CTaHOBHUTCS SICHO, KaK AEHCTBYIOT, MYCKYJibl. OHM pacrioioXeHbl B YeloBeye-
HUR NOpUUEHb OBUNCEMCA 66epX- CKOM TeJie TaKUM 00pa3oM, 4To paboTaioT ¢ 60bILIONH CHION, HO ITPH 3TOM TTPO-

anus. Ilocpedcmeom konenuamozo XOIAT KopoTKHe nyTH. JU1sl 3TOro MM HyXKHa 3HAYMTEIbHAS PhluaXHas repea-
eana mo osuxcenue npeoGpazy- ya. m

emces 60 epawamensrioe.

a) Bxoduou eewmuas; 6) [lop-
wenv; 8) llamyn; ) Kosenua-
mutii an; d) BoixodHot eunmuib.

sl

Mexanuxa npednaeuvs uenose-
Ka (QyHKWUOHUpYem ¢ NOMOWbIO
npouzgodumens deticmeus.
Mycxya 6uuenca ceubaem pyky.
Emy neobxodumo pazeums do-
NOAHUMENbHYIO CUY, ecau pyKa
Hecem gec.

Myckyn & nokoe. Myckya akmuegen.
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KpHCTEUIJ'IbI. [Mbe303neKTPUYECKHE TPOU3BO-
JAHUTEIH .".ll.‘ﬁL'TBl[}l Di!ﬁ()'l‘ii]{}T NMPaKTHYCCKH MO TPHH-
LAY MYCKYJIa Halei redeBoit KoctH. KpucTabl
M3MEHSIOT CBOIO JUIMHY, KOT/Ja K HUM TNPUKJIadbiBalOT
ANEKTPHUYCCKOC HAlpsaXKCHHC. npUliC.\'O,]HUlL‘C H3ME-
HEHHE HACTOJBKO HEIHAYMHUTECJBHO, 4TO €I0 HEJIb34 3a-
METHUTb HEBOOPYKEHHBLIM r1a3oM. OIHAKO KpHCTAIbI
paboTaloT ¢ DOJBLIOI CHITOI.

[TonoGHBIE KPUCTAUIBI MPUMEHSIOTCS, HANPUMEP,
B KBapleBbIX HapyuHbix vacax. PaszpabotaHbl Takue
NbE3OIEKTPHYECKHE CHCTEMBI, C MNOMOUIBK) KOTOPbIX
KJICILUH CABHIaOTCH H pa3iBUTalOTCHA, OTKPBIBAKOTCHA M
3akpbiBaloTes. Pasmep 3THX KJieleil cocTaBlisieT BCEro
auib 0,1 MutmMetpa! 3To siBasieTCs NEPBBIM 1IAroM
B HArpaBICHUH MUKPO3IEKTPOHUKH. B

Hm‘mp_s:umnw, umewwueca 60 pmy KAao-
noe, npeapawarmca 6 {’:‘?('_].-'H{HI‘J xoh0mox.

Daza naxkonnenus: mcud-  DPaza ewlbpoca: xweud- Ecau cocywui XoGomok e HYJCEH,
KOCMb 6KA4UBACMCA. KOCIMb OMKAUBACIMCA. mo KAon omeodum e20 6 CMopoHy
1) uwaundp, 2) ynaomnenue, 1) waundp, 2) yromeiie, ceoezo Bprowika.

3) nopwens, 4) evixodnoi 3) nopuienn, 4) evixodnoi

éenmunn 3aKpuim, 5) exod- GeHmMb OMKpbim, 5) ewo-

HOU BEHMUAL OMKPbIM. HOU GEHIMLL 3K PO,

3decy naxodumcsa caloH-
HbLI HACOC KAoNa.

Texnuxa ece Goavbwie ucnoabzyem
CcnocoGHOCMb HEKOMOoPbIX Kpuc-
Mmainnos pacwiupimeca U Cxcu-
Mamoscs Nod IMeKMpuHecKum Ha-
npaxcenuem. Takue kpucmaiibi
NPUMEHAIOMCA 6 K6APUEEHLX YACAX.

l—lpupn:lu CO31a€T MHKPO-
CKOIMHYCCKHC COCOHHE-
HHUA, TEXHHKA TOXC [‘Ii!()('l'l’:ll’,"l' C
KOHCTPYKUHSAMH MUJIICHBKHX
pasMEpoB. y}h'L‘ H3BECTHBI MH-
HHATIOPHBIE NMPUDOPLI, KOTO-
pbie, HANpHUMEp, Mo KpoBCHOC-
HOH CHCTEME YeJoBEKa IMpo-
TILIBAIOT K TOMY MCCTY, I'1€ OHH
pa3pe3aioT crycTku Kposu. [Lis
TAKMX MeJibYallluX TexHu4ec-
KHX M3MEPEHHH NMPHUMEPOM MO-
ACT CNIYAKHTH NpHpOA. HEIIIDH'
MCp, H3aBHa C_\-’llli.‘C'l'Iiyl{l'i' Ha-
CEKOMBIEC pasMepoM B MHILIH-
METP, OJHAKO MX CTPOEHHE J10-
CTATOYHO COBCPLUCHHO.

,EL'[HHEI KJ1O0Ta COCTaABJISIET JIMUb
3—4 muwinumerpa. OnHako B
MaJIEHBKOH TOJIOBKE HAXOAMTCH
TEXHHYECKHH LUEAeBpP: CIIOH-
HBIH «HACOC», IUIMHHA KOTOPOIO
coctasasier 0,1 Muanmmerpa.
IT1a MHKPOCKOIIMYCCKaa 4acCThb
HMCCT TAKHE {}p]‘illlbl. KOTOpbIC
B NMOPIIHEBOM Hacoce JAeHCTBY-
0T Kak UMJIHHAP, NOPIIEHD,
MPHBO, YIUTOTHEHHME, BXOJHOM
H BLIXOJHOH BEHTHIL, B
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[THEBMATHUKA
U TUIPABJIMKA

C nomouwibio 8030YUIHO20 U 80051H020 0ABAEHUS CO30aemcs O8UNCEHUE,
o4eHb Obicmpoe unu meoneHHoe.

m tschiffe

Hupuxcabau npuobpemarom ceoro
hopmy 3a cuwem daenenus usHympu.

ITakem ucnoaviyemes 6 kawecm-
B€ «NHEEMAMUYECK020 NPOU3EO-
dumensn delicmeusn».

Hadymuiit nakem nodrnumaem 3a-
KPbiBQIOWYIO NAACIUHY.
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BOBIIYIIIHO& JABJICHHUE. B rexHuKe UMEIOTCH KOHCTPYKLIMH, 101006~
Hbl€ HaOyBHBLIM llapaM, KaK, HaripuMep aBTOMOOW/IbHbBIE LIMHBI MM HEKOTO-
PhI€ THIBI BO3AYIIHBIX KOpabiei, KoTopblie Tyro HaayBaloTcsi. C moMollibio Bo3-
JIVIITHOTO JIaBJIEHUS] MOXHO CO3/1aTh IBUXeHHe. EC/IM MOI0XUTh T1aCTUKOBBIN
MakKeT Moj1 IOCKY U HaJIyTh NMaKeT, TO A0CKa NoaHumeTcs. Eciu BoInyCcTUTb BO3-
JIyX, TO OHA OMSTh ONMYCTUTHCA. DTO U HA3BIBAIOT «[THEBMATHYECKOW CHCTEMOI
ABHXKeHMSsI». OHA UCTIONB3YETCS, HANPUMEDP, MPH TOPMOXEHHUH IPY30BbIX ABTO-
MoOuIIel nmoa AeHCTBHEM BO3AYIIHOTO AaBieHUs. Bosayx noa naBlieHUWeM Bbl-
XOIMT U3 KOMIIpECCopa, KOTOPbIi U NPUBOAMUTCH B JieiicTBue MoTopoMm. Lllodep
YIpasJsieT JIaBJIeHHEM B CUCTEME C MOMOIIbIO BEHTHJIsA. B

Cnezka cxucuncenHoe Macao
HAKA4ueaemcs HACOCOM 6
UUAUHOD, 8 KOMOPOM HAX0-
dumes nopwens. On asiman-
KUBAemcs Macaom u npueo-
dum e deuxcenue cmpeny
ackaeamopa, Komopas epa-
waemes 60Kpye COMACHEHU,

Ecau macao omkxauueaemcs,
mo nopwens onams 3a0eued-
emes 6 uuaundp. Cmpena
IcKasamopa 0suNcemcs npu
IMOM 6 NPOMUBONOAONCHOM
Hanpaeaesul.

JlaBjieHME MOCPEACTBOM XUIAKOCTEM. Yacto wist TOro 4toGhl
CO3/1aTh ABHXKEHHE, B TEXHUKE BMECTO BO3yXa MPUMEHAIOT XKMIKOCTH. B aTOM
cllyyae roBopsT O rujipaBjindeckoil cucteme. B aBToM0oOMIBHOM ¥ aBHATEXHU-
K€ 4acTo npuMeHsIoT Macia. [1pd 3ToM B LWIKMHAP NMOA JaBJIeHHEM MOMella-
€TCS OINpeAeeHHOE KOJIMYECTBO Maciia, Yepe3 TPYOKH ero MOXKHO CBSI3bIBATh C
APYTroi CUCTEMOM MOPLIHEBBIX HWIMHAPOB. C MOMOLIBIO THAPABIMKK Maciia
CaMOJIET MOXKET BbIMYCTHTh NMOAKPBUIKH, KJalaHbl MPU3EMIECHUS U TOPMOXKE-
HUs. B

GONBIIHHCTBE CTPOUTENb-

HbIX MAlIHH MHOTHE YacTH
NMPUBOJMTCH B ABHXKEHHE C MO~
Moulbio ruapaBiuku. To ects
noabeM M OINYCKaHWEe dvacTteil
MPOUCXOAUT C MOMOLIBLIO XHJI-
KocTeit. OHM HAeabHO MOIXO0-
IAT JUIS Nepeiayu 3JeKTpuye-
CTBA, TaK Kak, B IMPOTHBOMNO-
JIOXKHOCTb rasaM, He MOryT
cxXuMmaTbed. BaxHeien xuu-
KOCTBIO 3/1€Ch SIBJIAETCSI Maclio,
KOTOpOE He 3aMep3aeT U cMa-
3bIBaeT Bce yacTy. M
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Koavyamas
nepeduss wacms 0oxwcoesozo
Hepes.

lTayk-ckakyn.

Dazv HPLINCKA RAYKA-CKAKYHA.

I'mapaBnuka y J0XAEBOrOo 4Yepss.
CHucTeMy THAPaBIMYECKOTO ABMXKEHMSI MpHpoaa
u3o00pena oyeHb AaBHO. JLOXIEeBOI YepBb, HAMPH-
MECpP, COCTOMT M3 OTHEJbHBIX KOJICLL. DTH KoJiblla
coaepxaTt XKHIKOCThb. Ecnu ata KUIKOCTh baaro-

aaps ABHAKCHHUIO MBILILL MOABEPraceTcd naBjie-

HHWIO, OHA BbI3BACT ABHUKEHHE. Ecnu naBieHuio

MOJIBEPraloTCs KOJblLA, CACAYIOUIMEe ApPYr 3a

APYroM, MYCKYJIbl, pacriofioXKe€HHbI€ BOKPYT
HHX, COKpallawTCid, U TOrAa J1OXIACBbIC YEPBH IBHU-
KYTCH BIIEpCI. ﬂocpcnc’rBOM HU3MCHCHHA J1aBJICHHWA
OHU NMPOABUTAIOTCH IO Tpase U 3emiic, W

Kak IPLITAET TMaYK-CKAKYH. Ilayku-ckakyHbl CO CBET/IbI-
MM TEMHBIMH TOJIOCKaMM 00BIYHO CHAAT Ha CTEHAX JIOMOB M TIPBITAalOT Ha MYX,
TAK KaK OHM aKTHBHbIC OXOTHUKH U UM He HYXHbI ceTu. Ecaim pacemarpusath
MX MOJLJTYTIOH, MOXHO YBHIETh OFPOMHBIE 171433, C TOMOILBIO KOTOPBIX OHHU Bbi-
CMAaTpUBAIOT CBOIO A00bIUY, MPeXIe YeM HanacTh Ha Hee.

Y mayka-cKakyHa B JIallKax €CTh MBbILIIbI, C WX TOMOIUBIO NayK MOXET
TOJILKO CrubaTh JIaNKH, HO HE BHITATUBATL UX. TONIBLKO KOTIa XHUAKOCTD ObicT-
PO 3aKauyMUBaeTCsl B HOXKKH, OH uX BbITsAruBaet. (To xe npoucxoaut ¢ 060104-
KOMUIMHHOIO BO3/IYIIHOIO IIapUKa, KOTOpast PH HaIyBaHUM pacripaBiseTcs).
Y nayka 3T0 MPOUCXOIHUT MOJIHMEHOCHO. JlaBieHue co3aercst B 3alHei YacTu
TYJIOBUILIA, KOTOPAsi CKUMAETCS MYCKYJIaMH, M JeiiCTBUE JIOXOUT TOr/a /10 ca-
MBIX HOXEK. OHM BHITATHBAIOTCS M MO3BOJISIIOT 1MAYKY C/Ie/IaTh CTPEMHUTEIbHBIH
NPLDKOK M 3aCTaTh BPACIUIOX CBOIO 100bIuy. B
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HpCKpaCHbIe CTPEJIKH. Pak-crpesioK, JUIMHA KOTOPOIO COCTABJISIET
auib 2—3 cM, XKuBeT Ha nobepexbe CpenuseMHoro Mopsi. MajneHbKuii pak,
NPAYYLIMACH MO KAMHAMM, CI1OcoOEH Ha O4YeHb KOBapHbIN TPIOK, LTS MOJTyye-
Hust 100b14M. TToa BHICOKMM JaBleHHEM OH BBINYCKAeT TOHYAHILYIO CTPYHKY
BOJIbI, CTPEJISIET €10 B CBOIO A00bIMY, OTUETO Ta TepsieT co3HaHue. Ecaum takoro
paka 1ocaiuTh B CTaKaH BO/Ibl, TO OH MOXET pa3dMUThb ero CUJI0i CBOEH CTPYHKH
BO/Ibl. TaKOW MPUHLIKIT MPUMEHSETCS MTPU NTPOU3BOACTBE UTPYLLIEK, HATIpUMeEp,
BOJHBIX IMUCTOJIETOB. W

KAK POXJIAETCS IBUXEHHUE
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Jid LIAPHUPHOTO COYieHe-

HHUA, MPHUMEPOM KOTOPOIO
MOXET CIAYAKHMTb JIOKOTb, HYKHO
JULb aBe Mbltikl. [lepsast cru-
Gaet pyKy, yMeHblLash TAKUM 06-
pasoM Yroj Mexay IUIeYOM M
npearvieubeM. 1o ouuenc. Apy-
rasi MblllILa BBIMMOJHAET NMpoTH-
BOIMOJIOXKHYIO 3a1a4uy W pasruba-
€T PYKY, YBEJIMUMBasi yroja. 310
JlesiaeT MYCKYJ, KOTOPbIi Haxo-
JIIMTCA Ha JIPYTOH CTOPOHE ruieya
H HE ABIAETCH TAKHM CHIIbHbLIM,
Kak Ouuernic. OH Ha3biBaeTCs
Tpuuenc. Tpuuernc u Guuenc pa-
ortarot BmecTe. Korma onuH co-
KpallaeTcs, Apyroi BLITATHBACT-
cs 1 HaobopoT. Dra napa obpasy-
€T OOHO Leoe. B IapOBHIHBIX
CyCTaBax, KakK B [U1e4€BOM CyCTa-
BE, WIH KOMOMHHPOBAHHBLIX CO-
YJICHEHMAX, KaK B JIy4desarnscr-
HOM CYCTaBe, HEIOCTATOYHO JIBYX
rpynn Myckyios. Heobxoaumo
HECKOJIBKO rpyrmri MyCK'\",‘T(‘}B. KO-
TOPBIE MOTYT JIBHTaTh COOTBETCT-
BYIOLILYIO YacTh TeJla BO BCEX Ha-
npasjieHusx. W

JMokmeeoit cycmaé umeem
WAapHupHoe coyaenenue.

JIBUTATETTbHAS
CHUCTEMA — PYKA

Pyka — naewesoul cycmae, nae4o, 10Kmeeou cycmae, npeonaevve,
AYHE3aNACMHbBLI CYCMA8 U KUCMb — CamMas NOOBUNCHAS 4acmb meaa
4en0eexa.

YenoBeyeckas PYKa. PaccmoTrpum otaeib-
Hble CYCTaBbl Hallleil PYKH HECKOJILKO roiapobHee.
C MNOMOLILBIO TUICYEBOIO CyCTaBa Mbl MOXKEM Bpa-
1IATh PYKOHW W JIBUraTh €10 B JII0OOM HArpas/IeHUH.
[1r1eueBoii cycTaB — 3TO BH 1LIAPOBUIHOTO CYCTa-

Ba, KOTOPbI MOXHO CPaBHHTH C [IAPHUPOM
ITAaTUBA, HA KOTOPLIA CTaBAT (POTOKAMEPY.
UubIM siBasieTcst JloKTeBOM cyctas. C ero no-
MOILBK MOXHO JIBUTaTh MpearuieybeM TOJbKO
B O/IHOM HarpaBJIeHUHU WU B OHOM IJIOCKO-
CTH. DTOT CYCTaB MOXHO CPaBHMThL C LUap-
HUPHBIMH COCAWHEHUSIMH, KaKHEe MBI BH-
OWUM y aBepeit M cyHaykos. Jlyuyesansicr-

HbI CyCTaB ro3BoJisieT HaM crubarb pyky

M daxe HEMHOro Bpatuath e1o. Takum obpa-
30M, Mbl UMEEM AEI0 ¢ KOMOMHMPOBAHHBIM
CYCTaBOM. Y Hero ectb NMPHU3HAKH HE TOJIBKO
[LIAPHUPHOTO, HO W IIAPOBHIHOIO cycTaBa. B

PyKa p060T3. Pyku u Horn poBGoTOB yalle Bcero jie-
JIATCA HA YacTH, MOAOOHO YeloBeYeCKMM KOHEYHOCTSIM.
Y HHX TOXe eCTh YaCcTH, NMoJA0OHbIE Iy M npearieyblo,
KHCTH PYKH M TpeM cycTaBaM. MOXHO CKOHCTPYMpO-
BaTh pyKH poDOTOB, KOTOPbIE COCTOST M U3 IPYTUX CO-
crapiasiiolimx. Mbl He MoOXeM OeCKOHEeYHO H0JIro
MMPOM3BOJIMTh BpallaTe/JibHbIE JBHXEHHUS PYKOH B
olHOM HanpasieHuH. Pyka xe pobGora moxer

ObITh CHaOXeHa pOTOPOM, KOTOPLIH MOXeET

MPUBOANTL K BPALLIEHUIO AETAIH, CO-
BeplIast 3TO ABMXKEHHUE JUTUTEbHBIN
nepuosa BpeMeHu. B aTom oHa npe-
BOCXOIMT PYKY Y€JIOBeKa. B
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BbICOKUE
TEXHOJIOT'MH,
OIIMPAIOLLMECAH
HA JIPUHLNI1bI
NIEUCTBUA
HEPBHOHU
CUCTEMbI

JT00u u scueommuble umerom 6bicOKOPa3eumMble
opeanvt yyecma. s mo2o ymobwvt noay4eHHasn
UMU UHGOPMALUS XOPOWO Nepeoasaracs

u obpabamsiéanracs, He0OX00UM CO8ePUICHHbLI
annapam Hepeoe. Bo MHO2UX cay4anax mexuuxka
3aumcmeyem onpeoeneHHble NPUHLUNb
HEePBHOU cucmembl




BcniomorareibHbIe cpejcTBa Uisi pOOOTOB. Heobxomumbl
TOYHBIC HHCTPYMCHTBI, YTOOBI DOGOTI)I LeJIeHanpapJIeHHO U CAAXEHHO BbITTOJI-
HSUJTM CBOM 3a/1aHUS — M B OTOM CJiydae Ha NMOMOLILb MPUXOANUT Mpupo/ia. ®

['n1a3a ¢ xpycraiimkom u a-

CETOYHBIC TIJia3a. VY uenoBeka ecThb
IBa I71a3a, KOTopbie 00ecrneunBaloT 0cTpoe
3peHHe. EcaM Mbl HaxonMMCst B MoMelte-
HUM, TJI€ CTOUT CTYJI, TO Mbl JIETKO €r0 YBU-
IHM. EC."IH 3aKpPLITH OIHH TJIa3, TO 6}"518']'
TPYAHEE HArpaBuTh CBOW B3IJISA Ha CTYI.
M300paxeHusi, BOCIIpMHUMAEMbBIE JIBYMS
rraszaMu, jaaiT Oonee NMosHoe Brievyatie-
HUe.
MyxH, K puMepy, Xopolio OpUEeHTHPYIOT-
¢sl B npocTpaHcTBe. Ho v HMX Her rzas ¢
xpyctaakoMm. Oba MX rjasa cocTosiT M3
4000 oTaenbHbIX 17143, HIKM (haceTok, KoTo-
pbie paboTalOT COBEPILIEHHO MHAYe, uYeM
a3 yejopeKa, W

C nomowpto gacemounvix 2nas YeTKO WM OBICTPO. Yenosek BUANT OUEHD YETKO, HO HE OYEHB «Obl-
HABO3HblE MyXu Moym 6udemv |  orno, JTO 03HAYAET, YTO Mbl HE MOXEM BHIETb M300PaXEHMHs, MOKA3aHHBIE
Gl LS APYT 32 JIPYTOM B KOPOTKHE MPOMEXYTKH. DTO UCIOJIb3YeT KHHOMPOMBILLIEH-
HOCTb; KHHO(HIIbMBI COCTOSIT U3 MHOXKECTBA OTAEIbHBIX M300paXeHUIA, KOTO-
pbi€ MOKa3bIBAOT B KOPOTKHE MPOMEXKYTKH. 24 N300pakeHHs B CEKYHIY Mbl He
MOXKEM pa3ac/inTh, ¥ HAC CO31aeTCd BICYATIICHUE POBHOTIO IUIABHOTO IBMXKE-
Husi. Myxa Obl1a Obl TUIOXMM KHHO3PHUTEJIEM, TaK KaK OHa
cMoria Obl pa3aenuTb H300paxkeHns Jaxe Toraa, Koraa rno-
ka3biBatoT 200 u3obpaxeHuii B cekynay. OaHako riasa my-
XM HE MOTYT MOJYYUTh TAKOTO YETKOro H300pakeHMsl,
KaK Hallu rinasa. [laxe npupoaa He MOXET CO-
eIMHHUTD BCe B 0AHOM. C TMOMOLIbIO HEPB-
HBIX KJIETOK I71a3 C XPYCTAJIMKOM BWIMT
OuYeHb YeTKHE U300pakeHus, a rja3 Myxu
CrocobeH pazIuIuTh MHOXECTBO OTHOCH-
TEJIbHO HEYETKHX H300paXeHHWil B O4YeHb
KOPOTKUH MepHojl BpeMeHH. B

['naza poOOTOB. /lns Toro uto6h!

poOOTHI OBLICTPO BLIMOJHSIN CBOKO 3a1auy,

OHM JIOJDKHBl OPHMEHTHPOBATLCA B OKPYXKalo-

wieit cpene. MM HyXHBI T71a3a, KOTOpbBIE, 110 CYTH,

SIBJISIIOTCSI MAJIGHBKUMM TeJleKaMepaMy WU Jpy-
MMM OTITHUYECKUMH NpUbopaMH.

PoGoThl, rnaza KOTOpbIX MOAOOHBI I1a3aM MyXH,
MOTYT JABHTaTbhCs 3HAYUTEIbHO ObICTpee, YeM poboThI
C riaszamu, Kak y yejsoseka. ['nasa Myxu, Takum obpa-

30M, OoJiblIe MOAXOMSAT VISt TOTO, YTOOBI CIAYXHUTh

obpastiom st r1a3 pobota. W

lasza myxu y poboma.
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DacTUUYHbIE MYCKVJIBI. Onyckas jio-
KEUKY B yallKy Kode M pasMeuidBasi caxap, Mbl
COBepIllaeM pPOBHbIE MiaBHble NBHXKeHHs. [ co-
31aHUs TUIABHOIO JABMXKEHHHA CpeIu [pOUEro
Ba)XHbl 1Ba (pakToOpa: CleayeT HEeNnpepbIBHO Mpo-
BEPATH, [POXOIUT JIX IBUKECHHUE POBHO WU HEOD-

XOJHMO HM3MEHEHUE JBMAKEHHUS 10 IMPHYUHE BO3-
HUKILICH MOMEXH.
Jlnst 3TOro HYXHBI CJIOXKHBIE PEryJMpyloliune
LIEMH U3 YYBCTBUTEJIbHBIX KJIETOK: CEHCOPOB H
HEPBHBIX KJIETOK KaK BEIVILMX M YYUTBLIBAIO-
ILMX 2JIEMEHTOB M MYCKYJIBHBIX KJIETOK KakK
npoussoautenei aeicrteus. CtpoeHune Ha-
IIMX MBILIL TAKXKE MMEET 3HA4YCHHE Ul
MJABHBIX ABUACHUH. OHM MSATKH U 271a-
CTHYHBI. Eciin Mbl, HanpuMmep, Ha yTo- |
TO HATKHEMCS, TO MBILILBI MOI'YT J€H-
CTBOBATh COOOpa3HO ¢ ODCTAHOBKOW M
U3MEHSATb JIBUKECHHE, €CIH

BO3HUKAET TPENATCTBHE.

OHAKO TexHHUYeCcKHe Mpo-

M3BOAMTENM JeHCTBUA pa-

OoTalT ropasiao coBep-

leHHee, B

llepemewusariue Koghe — Komniekc-
HbI, MOYHO OMPecyAupOSanHbIl Npo-
uece.

Ynpasuse-

Mbi€ pPOOOTHI.

[TpoMbIlLIEHHBIE PO-
O0THI IBHXKYTCS OOJIbILIEH YacThio pPBIBKaMH. JIBMXKeHMe npo-
MCXOAMT TaK OBICTPO, YTO 32 HUM TMOYTH HENbL3S YCIEANTD. 3a-
TEM OHM BHE3anmHo octaHapiuBalotcs. [1pouecc Ux ABHMKeHUS
HE BBITJIAAMT MPU 3TOM M3SLIHO. [BHXeHHUS pobOTOB, Bbl-
MOJIHAIOT pas U HaBCeraa 3alaHHylo nporpammy. Eciau oHn
MPH 3TOM CJIy4ailHO HATKHYTCH Ha YTO-TO, OHU HE MOIYT
NEPEKITIOYUTLCS Ha APYrylo rnporpaMmy M H3MEHUTb
CBOE JIBUXKEHHUE B COOTBETCTBHU ¢ nomexoit. [Toatomy
HepelKo poOdOThI BLIXOJAAT U3 CTpos. B

DJ1aCTUYHBIE 3JIEMEHTHI AJ1s1 pO0O-
TOB. HUHXeHepbl NMONBITAIHCh CHAOAUTL PYKH pO-
DOTOB 2JIACTUUYHBIMH 3JIEMEHTAMM, II(}J()ﬁH!:].\IH My-
CKyJlaM Y€JIOBCKA. B.-'lill'l'),-'lilpﬂ ITOMY MOXHO [10-
OMTLCS TUJIABHBIX M POBHBIX JIBUXKEHHI, HO I
ATOro, KOHECYHO, I'iCUGX(),"lIIMb{ TOYHBIC PACHCTHI. ®

Pyku pobomos npusodames é 0au-
HCeHUEe MOMOPAMU, ¢ KOMAbIOMe-
prbim ynpasaenuem. Ceoumu épa-
WAIWUMUCA Zpelidhepamu OHU MO-
2ym yoepucusams uHCMpPYMeHmel.

BbICOKHME TEXHOJIOTUH
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OIITHM&L’II-H;DI TeMreparypa
HYEMOBCYECKOI0O TeEna co-
crasasiet npumepHo 36,6°C rpa-
nycos. Eciu Temnieparypa onyc-
Kaercs, To TEPMOPECUETITOPBI
KOXH pearMpylor | nepeaaioT
uHpopmaumio B mMo3r. YTodm
BeIpaboTaTtes Gosble Teria, My-
CKyjlaTypa  aKTHBH3HMpyeTCH.
M)’CK}'JII.)I HAYMHAKT COKpa-
LIATbCA.

[To ToMy Xe MPHUHLIKITY PEryJin-
pyercsi Temmeparypa B OTOIH-
TEJbHOM CUCTEME:. eC/IM TeMIle-
paTtypa naiaer HWXe Temiiepa-
Typel 20°C, pearupyeT Temnepa-
TYPHBII 1aTYMK, WIH TEPMOCEH-
cop. OH coobluaer o najaeHHM
TEMICPATYPBI Ha PpPeEryjadartop.
Peryngarop naer Komauny Ha-
rpeBaTejibHOMY YCTPOMCTBY T10-

BBICUTb MOIIHOCTb M TIPOM3BO-
AUTh DOJblLIE TEJIA, MOKA ONAThH
He 6_\"1'_1!..‘T JOCTHTHYTA HYXHaHA
Temriepatypa. ®

EI'VJIIMPYIOLLIAA LIEID

Mexcdy ynpaeaenuem u peyaupoeKoi Cyuecmey-
em o4erb bonvuioe paznuyue. B npupode smo senenue
cyuecmayem yce 04eHb 0A6HO: OHA NOAb3YEMC Om-
AUMHO OMPAOOMAHHBIMU PeYyAUPYIOUUMU UENIAMU.

ynpaBﬂHTb U PETYJIIUPOBATD. Ilyctum amexr-
PUYECKYIO MTPYLICUHYIO JIOAKY B npyia. Ha apy-
roM CTOPOHE €€ OXMJAeT 4YeJIOBeK.
[TpaBuiabHO HACTaBUM PYIib,
MPOBEPUM HaMpasjieHUE H
oTrnpasum JoaKy. OHa Ha-
YMHAET CBOU MyTb, KAaK YII-
papiasiemasi. Eciim ¢ kakoil-sim-
00 CTOPOHBI MOAYET BETEP, MBI
YK€ HHYEro He CMOXEM cle-
JIaTh — JIOIKY CHECET BETPOM, H
OHa He nornajeT K OXuiaalolle-
MY €€ YEJIOBEKY.
CoseplleHHO HHaYe ACMCTBYET 2IeKTpUYecKas MTrpyLleyHast JIoiKa ¢ AMCTaHLIM-
OHHBIM yripaBieHHeM. Korja oHa oTKJIOHsIETCSl OT Kypca, Mbl MOXKEM BHOBbB €ro
OTPEryJIMpoBaTh, YTOOB! JIOIKA HABEPHSIKA MOMaia K OXWaaloleMy yenaoseky. Pe-
ryJIMpOBKa O3HA4YaeT: HAlM I71a3a, KaK CEHCOPbI, 3aMeYaloT OTKJIOHEHHE U C T110-
MOILLIBIO AUCTAHLIMOHHO YITPABIAEMOr0 pyJis JIOAKH PETYIMPYIOT 3TO OTKJIIOHEHHE.
[1o cyTH, B 3TOM Ciy4ae Mbl 10JIKHbI TOBOPUTEL HE O IUCTAHIIMOHHOM YIpasiie-
HUHU, a O JIMCTAHLIMOHHOM peryJuposke. B

(8 ROMOWBIO OUCMAHUUOHHO0 ynpasiaenua nyms
':).-.’{’K."Nﬂh“n‘l‘.’{'h’ﬂf{ NOOKU MONCHO MOYHO ompeeyau-
posams.

PBI‘yI[HLlldFI TEMIIEPATYPLI B IIPUPOIE. IMpuHumI peryasiumm
M3BECTEH B NMPHUPOIEC YAKC MWLITHOHBI JIET. B HaieM tesne nmocToaHHO ,’_lCi'iC'I‘li}:’lO‘l‘
COTHH peryaupyrowmux uereil. OaqHako Mbl 3T0ro He oco3HaeM. [Ipumepom mo-
KET CIIYXKHUTh peakKlMda Ha XO0J10/1. Ec/ii cTaHOBUTCSH CIAMILIKOM XOJOAHO, TO 3TO
3aMe4yarT BOCIIPHHHUMANO-
LIHE XOJIOA YYBCTBHTE]Ib-
Hble HEPBHBIE OKOHYAHMUS
(TepMOpeLIenTOPBI) B KOXKE.
HUudopmatms cooburaercs
B LIEHTP PeryJIMpoOBKH, Halll
mo3r. OH, onATk Xe ¢ I10-
MOILbIO HEPBHOM CHCTEMBI,
JIAeT yKaszaHue BbipaboTarh
Dosnblle TErJia, Hanmpumep
MOCPENCTBOM TOYHBIX, ObI-
CTPBIX [IBHUXEHHH MYCKY-
J0B. Mbl HauMHaeM <«I1po-
KaTh OT X0J01aa», U braro-
Japst 3TOMYy HaM CTAHOBHT-
cs teruiee. Takum 06[)21'3031
peryiupyercs Temreparypa
Tesa yejaoBeka. W




Texuuueckas peryjasiniusi TeMIIEpaTyphbl. Peryaupyioimmnm
BEHTWJIEM Ha HarpeBaTeIbHOM YCTPOMCTBE MM TEPMOCTATE MOXHO YCTAHOBHTD
HY>KHYIO TEMTIEpaTypy B MoMeleHuH. TepMocTaT MMeeT CEHCOp, KOTOPBIN H3Me-
psieT Temreparypy B nomeuieHuu. Ero 3amaya cocToMT B TOM, YTOOBI BKJIIOYHTD
OTOIUIEHHE, €CJIA CTAHOBHUTCS CAMILIKOM XOJIOAHO, H
OTKJIIOUHMTh, KOT/Ia HYXKHast TeMIepaTypa I0CTHTHY~
Ta. [Toa naBieHUeM XHUIKOCTH CEHCOP AEHCTBYET Ha
PeryJIMpYIOLINi BEHTHIb Harpesatesist. OH OTKpbI-
BAETCH CHJIbHEE, W TOTZAA MOXET MOCTyNnarb 00JIb-
lIee KoJiMdyecTBoropsueil Boanl. braroxaps stomy
HarpeBaeTcsl OTOMUTELHOE YCTPOUCTBO, M TEMIIe-
paTtypa B [TOMEILEHUH MOIHUMaeTCs. B

Ocb, coedunennas
¢ geHmuaem

[IpyHUMI PEryJsiiUU B TEXHUKE.
TexHuka peryisiiMy B MPOMBILUIEHHOCTH TTpUMe-
HaeTcs yxe csoiie 200 et ¢ MOMEHTaA CO31aHUs
napoBoit matnHbl. B 1789 roay dxeiimcom Bart-
ToM (1736—1819) ObLT U300peTEH LEHTPOOEKHBIN
peryasitop. OH peryjimpoBajl KoJu4yecTBo obopo-
TOB BENYILEr0 M MaxoBOro KoJiec (KOJIUYecTBO
060poTOB B cekyHy). Takum 00pazoM MOULIHOCTb
NapoBOi MalllMHbI MMOAJIEPXKHUBAETCS PABHOMEPHO.
[TapoBble MalIMHBI B TO BpeMsi NMPUBOIWINCE B
nefcTBHE ropss4yuM BOISIHBIM MapoM, KOTOPbIH Bbi-
pabaTbiBaJICsi B HArpeBaTeJIbHOM KOT/e (LIMJIMH/I-
pe) noa BbICOKUM aasienueM. [lap asuran nop-
HIeHb, KOTOPLIA MPUBOAMI B JBHXEHHE MaXoBoe
Kojieco. Bpamaioueiicsi ocbio MaxoBoro kosieca
MOXHO OBUIO MPHUBECTH B JCHCTBHUE pPa3IUYHBIC
MallUHBbIL.

Bec, komopbiit nodnuma-
emca npu bonee curbHom
apauienuu

Ocb HeHTpobeXHOTO pery/saTopa Obiia coeiMHeHa

C MaxoBbIM KosiecOoM. 1Ba TSKEJIBIX METAUTMYECKHUX LIapa HaXOAMIUCh Ha KOH-
Lax JBYX CTepXKHEeii, pacroIoKeHHbIX HarpoTHB apyr aApyra. Eciu MaxoBoe Ko-
JIecO BPALIAIOCh O4eHb OBICTPO, TO MOCPEACTBOM LEHTPOOEKHOI CHIIBI TTOAHM-
Masiuch 00a Beca. brarosapsi 3ToMy OTKPbIBAJICS BEHTHJIb M PETYIMPOBAJICS 10~
ctyn napa. Takum o6pa3oM MOXHO ObLTO CHH3UTh

JIaBJIeHUE Mapa U 3aMe/UIMTh BpallleHHe MaxoBOTo

Kosieca. [lapoBbie MaliMHBI MCIOJNb30BAIUCEH TO-

Havajy ans 3a-
Mmycka MallluH, a
TaKXKe B TerUio-
Xonax M JIOKOMO-
THBax. W

Texnuyweckuit  yenmpobexchbiil
PecyAAmop: ecau Maxoeoe Koaeco
epawaemca Gvicmpo, mo nooHu-
maromen oba eeca. Hanpaenenue
BPAWEHUR 20PUOHMANBHO.

Jokomomue, nocmpoennsiii Pu-
yapdom Tpeeumuxom (1771—
1833) & 1803 cody, Gbur nepevim
mMpancnopmusim cpedcmeom 0as
nepesosKu NACCANCUPOR, KOMOPOe
Ha naposoli maze. Tpeeumux cuu-
maemes uzobpemamenem napoeo-
3a.
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Tapaxanst — o0uu uz dpeeneii-
WUX  HACEKOMbIX, O00HAKO UX
CMpoerue 8ecbMa COBEPIUIEHHO.

OCMPUHUMYHBOCTL K COTpSI-

CEHMIO Y TapakaHOB TIOMC-
THHe (heHOMeHaIbHA. DTH Hace-
KOMBIE 3aMeyaloT [daxe camble
He3HaYuTelbHbIe KosleDaHus,
KOTOpBIE JUIA 4YeJIOBEKA COBEp-
IIEHHO HeolyTHUMbl. MoXHO
MPOBECTH TAKOW MBICJEHHBIN
IKCTIEPHMEHT: MPEACTABUM, YTO
TapakaH CTajl BeJIMMHHOI ¢ 3em-
mo. OBnacTeio pra OH MOXET
KacaTthCsl CeBEpHOro, a 3aaHeil
YacTbIO TYJIOBMILIA KOXHOTO Mo-
mocos. TapakaH mor Obl 3ame-
4aTh COTPSACEHHE [MOYBBI MO
HUM, NPU KOTOPOUH 3eMJISI KOJIe-
Ganach 6b1 Ha | MM!
Hacekomoro, Gonee uyBcTBM-
TEJABHOTO K COTPACEHHIO, HE CYy-
wecteyer! M

«DIEKTPOHUKA»
B [TPUPOJIE

Kusomnwie moyxce obaadarom «anexkmponuxoir». Toavko npupooa pa-
bomaem He ¢ MPAH3UCMOPAMU, A ¢ buosocUHeCKUMU MemOpana-
MU — NACHKAMU, KOMOopble moHbuie 0apabannou Koxcu.

TapaKaHbl. BcemMu HenwoOMMbIe TapakaHbl — Ha
caMOM JieJie OUeHb MHTepecHble HaceKoMble. OHU OTHOCSTCS
K JIPEBHEMIIMM Ha HALUEH TJIAHETEe U TIOSIBUIMCh MHOIO CO-
TEH MWJUIMOHOB JieT Ha3aa. M B Te BpeMeHa OHM BBITJISLIEIN
Tak Xe, Kak ceroaus. [Touemy xe oHM He n3meHnnuck? Be-
POSITHO, NMOTOMY, YTO INPUPOJIA VKe cHabaMIa MX BCEM He-
00XOAMMBIM. Y TapakaHOB €CTh MHOTOUMC/IEHHbIC 2JIEMEH-
Thl, paboTawIIME C MOMOUIBLIO «3JIEKTPOHUKHW». TapakaHsbl
MOTYT MpobpaThesl B camble y3KHe 1ean. braroaaps LUiHH-
HBIM YCAM OHU OPUEHTUPYIOTCS B TeMHOTe. TapakaHbl OTHO-
CATCH K caMbiM ObICTpoOEralolMM HaceKOMbIM, UX HEpBHas
YYBCTBUTEJILHOCTh BhILIE, YeM Y OOJIbIIMHCTBA APYTUX HACEKO-
MbIX. OHH UMEIOT TOHYANHLINE BOJIOCKM Ha 3a7HEeH YacTH TYJIOBH-
111a, KOTOpble KOJEOMI0TC s, 1aXe KOra MnosBasieTcsi He3HAYHUTe/IbH bl
3BYKOBOHI curHai. B ux koneHHoit obiacti HaxoauTes napycoobpasHo Ha-
TSHYTBII CJIO BBICOKOYYBCTBUTEJILHBIX HEPBHLIX OKOHYaHW. OHM yIaBinBa-
0T MaJIeHILIMe U3MEHEHMS B Cpelie, MOIYT MOYYBCTBOBATh, K IPHUMEPY, UTO Ha
PACCTOSSHUM HECKOJBKHX METPOB OTKpbLIACh ABepb. B 3TOM ciywae TapakaH
MOJIy4aeT CUTHAJI, YTO eMY CJIeJIyeT CKpbIThes. « buosiornyeckas 3JieKTpOHHUKaA»
onpeaensieT ux (paHTacTHYECKYIO CrocoOHOCTL cracarbest 0ercrsom. m

Peacupyrowuii na co-
MpACEHUR peyenmop
8 KoaeHe mapakana.
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CeTuarka. CBeToYyBCTBUTEb-
HbIH CITOH CETYATKH ra3a COCTOMT HU3
MHOXECTBa KJIETOK, PAacloJI0XeH-
HbIX OJM3KO ApYr K Apyry. I9TOT
cnoi BocrnpuHuMaer uHdgopma-
LU0, KOTOPYIO XPYCTAJIMK BOCIPO-
U3BOAMT B BHIE H300paxeHUs,
packiaJbiBaeT ee Ha OTIeJbHbIE
3JIEMEHTBI MU MOCBUIAET HUX Yepes
3PUTEJIbHBIA HEpPB K nepepabda-
ThIBAIOLIUM LIEHTpPaM B roJjio-
BHOM Mmoasre. [Toatomy cet-
YaTKy MOXHO Obl10 OBl
cpaBHUTH ¢ ¢oTorpadu-
yeckoi ruieHkoit. Ho
ceryarka DoJiee coBeplleH-
Ha, yeM 1ieHKa. OHa He TOJIbKO
ABJIAETCA OPraHOM, KOTOPbIH BOCIIPHMHH-
MaeT u3o0paxeHue, oHa elle U obpabaTeiBaeT ero. o

EEEEEEEEEE @
HHUKAIOT W3-3a TOTO, YTO Ha rpa-
. . . . . . . . . - oot Gc':”)IM w1
0CODEHHO TEMHBIM, a4 HA rPaHMu-
e ¢ 4yepHbIM Oenoe ocobeHHO
. . . . . - - . - . cBetbiM. TOT, KTO CKOHLEHT-

Cpesz cemuamiu
2na3a veaoeexa.

Ecnu CMOTpPETh Ha TEMHOE
MoJie HaXOIALIErocsi BBEpXY
PHCYHKA, TO BO3HUKAET Blievar-
JICHHE, YTO Ha MECTax nepece-
YEHHA GCJILI,\ MoJIOoC BO3HHUKAKT
cepble maTHa. Ecnam samepxarb
B3rJiAll HA TAKOM CEPOM IMATHE,
T0 OHO nponaneT. KE!K ITO NMpo-
Hexonur?

CeTtyaTKa SBIAETCS YCTPOMHCT-
BOM, I'l{':pl';!péll’)il'rl)lBill{)lllilM H30-

pUpYeTCsl, CMOXET YIOBHUTh
a1oT 2(hhbekT cozHaTeibHO. Bui-
3bIBACT 3TOT ONTHYECKHI 0OMaH

Ob6man 3penus. Ecau 3agpuxcuposams a3ennd na wepHom nose, 6 Mecmax nepecexenus be- psia KJIETOK B OnNpeaeaeHHBbIX
CJI0RX ceTyaTtky,

ABIX NOAOC NOAGAAKMCA CEpbie nAamHa.

”CK}’CCTB&H Hasl CE€TYaTKa. [laxe ecnm yenoBek Tepsi-
€T 3peHHE, 3PUTE/IbHBIIH HEPB MOXET COXpaHATLCA. YTOObI BEpHYTH
NaluMeHTy OIfpeAeNIeHHbIH TPOLEHT 3PEHUs, CEroaHs CO31aeTCs
MCKYCCTBEHHAasi CeT4yaTkKa. JTO OYeHb MajleHbKHE 3JIEKTPOHHbIE
KPHCTAUIBI, 110100HbIE TEéM, KOTOPbI€ BCTPAUBAIOTCH B BUIEOKaMe-
pul. Eciin Obl yaasioch co3aarh TOHYANHIIMA KOHTAKT 3pHUTEIBHOTO
HepBa M TaKOTro KpUCTa/la M ecv Obl KpUCTA/l AeiCTBOBA Ha
JIHE ra3Horo sA0J0Ka, TO OCNeNniuui YejIoBeK cMOor Obl OMsiTh BU-
netb. Ilpu co3anaHMM MCKYCCTBEHHOM CETYATKH TMpeXie BCero
NOJIKHBI PEryJIMPOBaThCs Kpasi M300paXKeHus ¢ MOMOIIbIO pa3/iny-
HBIX KOMOMHAUMIA cXeM (KakK MpH pacCMOTPEHUM YepPHBIX KBajapa-
TOB), MHA4Ye HEJb35 MOJYYUTh YETKOTO H300paKeHus. DTO 3aUMCT-
BOBaJIa TeXHHMKA. [lManpoeKTopbl, HAMPUMEP, CAMU HACTPAMBAIOT-

Csl Ha YeTKoe M300paxeHue. DTo CTaJI0 BO3MOXHBIM TOJILKO TOra, Korua pas- Kpucmaan — uckycemeennas
paboranu cxembl, KoTopble paboraior noanobHO nepepabdarsiBaloniumM 3obpa- cemuamka — N0 CPAGHEHUIO ¢
KEHHUS CI0SM B CeTUaTKe rjiasa yejopeka. m GeAUMUHOU MOHEMBbI 8 00UH uenm.
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Jlunzoean onmuka, obaadarowasn
B0AbWOU CEeMOCUA0N.

3(’[)&'(:‘;”1."!&}{ cucmema 8 omaens-
HOM 2ad3se paka.

OITUKA U CBETOBOJIHBI

Haw 2na3, kak useecmno, umeem xpycmanuk. Xpycmanux 60ocnpo-
uzeodum uzobpaxcenusn na cemyamie. boarvwuncmeo obsexkmueoe
KUHOKamep pabomarom no s3momy npuHyuny, Ho ecms u opyaue cu-
cmembil.

JIuH30Bas u 3€pKajJibHas OIITUKA. B o6beKTHBB KHHOKaMep
M MMKPOCKOTIOB BCEI/1a BCTABJISICTCS HECKOJIbKO JIMH3, YTOObI M306eXKaTh BO3-
MOXHBIX ONTHYECKUX rnorpeirHocTei. CylllecTBYeT TaKxKe 3epKajibHas ofl-
THKa uis poroannaparta. [1ogodHbIM 00pazoM 00bLIMHO 060PYAYIOT TENEOOb-
€KTHBbI, KOTOpbIe NMpUOIHXKAIOT najiekue rnpeaMeTbl. Takasi onTUKa uMmeer
Oonbloe hokycHoe paccTosiHue. B nMpoTHBONONOXHOCTE MHOXECTBY JIMH3,
B TAKOM 0OBEKTHBE HEODXOIMMO TOJILKO OIHO 3€PKajlo, TaK KaK MOrpeuHo-
CTH B €ro H'jOGpZI)KCHHH HEBEJIMKH, KPOME TOro, HMEETCs U BCNOMOraTeJib-
HOE 3epKajio. W

Junzoeas onmuka.

_ A
@) Jlunsa R . © ;
6) Ilrenka |
= ¥
a

- {\.
3epxaavnas onmuxa. N
a) Benomocamenvroe 3epkano - b @
6) 3epkano y
8) [lenka 8

) a 6

36[)](3.]'1 bHas OIITHUKA B IPHUPOMIE. Ima3za c xpycTalIMKoM Xapak-
TEPHbLI JUTS Y4€JIOBEKA H MHOTHX XHWBOTHBIX. ’SCDKEUIbele ONTHKH BCTPCUYAKOTCH
ropasjio pexe, OHU ecTh, HANIpUMep, Y pakoB. Pakam HY>XHbI CBETOCH/IbHbIE TJ1a-
3a ¢ GONBLIIUM YTJIOM 3peHHust, obnazaioume 60bIIoH cBeTocuoi. B cocTaBHbIX
ra3ax paka oTAe/ibHbIE I71a3a MMEIOT TOJILKO YeThipexyroyibHbie haceTku. Cpe-
TOBBIC JIYYH JIBa pa3a OTPpaXaloTCd MEX1Y OTAC/IbHBIMHU 1J1a3aMH U TOJIBKO TOr1a
nonangarT Ha YYBCTBUTCIIBLHBIC KJIETKH. Takum OGPHBOM. rnas paka, MOXCET YBH-

JIeTh O4eHb BOJIBILIOE MPOCTPAHCTBO € DONBIIOH YETKOCTbIO. W

CBeToCHIIbHBIE HIUPOKOYTOJIbHBIE KMHOKAMEPHI.
ACTPOHOMBI TOYHO M3YYHWJIM NMPHHLMII J1a3a paka U Ha €ro oCHOBE CO-
3MaTH LIHPOKOYTOJIbHYIO KWHOKaMepy, KOTOpas MOXET HalpaBisTbCH Ha
«pCHT[‘CH()BCK}[ﬁ cBeT». PeHTreHOBCKHE JIYYH H3YyHalTCsd HEKOTOPBIMH
HeOeCcHbIMU 00BEKTAMM, HAMPUMEpP KBa3apaMH. ACTPOHOMbI OYE€Hb
MHTEPECYIOTCS TAKUMH CHUMKAMH, TaK KakK 110 HHM MOXHO
H3y4ath cTpyKTYpy BeeneHHoit. [ToToMy MM HYXKHBI KHHO-

KaMepsbl, KOTOPBIE, C OJIHOH CTOPOHBI, YETKO H300paxaior,

a C IpYroM cTopoHbl 00J1a1a10T Ype3BbIYaiHON CBETOCHIION
— WK B JIAHHOM CJly4ae «peHTreHocuaoi». U Toro u apyroro
MOXHO JOCTHYb C [MOMOLLUBIO 3E€PKaJbHbIX ONTHK, KOTOPbIE CO3MAIOTCH 110
MPUHLKIY [J1a3a paka. B
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lonosa boavluoi

CMPEKO3bl ¢ 0ePpOM-
HbIMU 2ia3amu.

DdaceTouyHbIE IJ1a3a. B mase HaceKo-
MOI0 HaxolIuTCsd MHOIo MaJIEHbKHX d)aCf:TOK.
PACIIOJIOKEHHBIX PSIOM Apyr ¢ Apyrom. B otim-
41e OT YeThIPEeXyroibHbIX (haceToK paka ¢ ux 3ep-
KaJIbHOM ONTHKOM, TMH30Basl ONTHKA HACEKOMBIX
HIECTUYTOJIbHASA. Y OONbILIOH CTPEKO3bl B OIHOM
rnasy coeauHeHo 10 20 000 wecTUyrolbHBIX OTAENbHBIX I71a3. [71a3 cTpeko3sbl
MOXET BHETD IaXe Orpe/e/ieHHbIH 0Tpe30K nosaau rosiosbl. CTpeko3a MoOXeT
CMOTpPETh OJJHOBPEMEHHO BIlepell, B CTOPOHY W HEMHOTO Ha3al.

OtaenbHbie haceTKH 1J1a3a HACEKOMOTO CHIILHO BBITAHYTHI B [JUTMHY U ITPOBO-
IIAT CBET IO MPUHLIMITY CBETOBOIOB. DTO MOXHO YBHIETh Ha pa3pese riasa. Ceer
HEe MOXeT YHTH. B KOHLIe CBETONMPOBOAAIIMX BOJOKOH OH IMOMNAaAaeT Ha YyBCTBHU-
TeJIbHbIe KJIeTKH. PaceTouHsblil 171a3 UMeeT, TAKMM 00pa3’oM, COBEPILIEHHO ApY-
roii MPUHIIMIT YCTPOMCTBA MO CPABHEHHIO C YEJIOBEYECKHM TJIa3oM. B

<<H868}1HHbIB HIEHU». TexHuka 3auMcTBYeT (paceTOUHbIE IJia3a ¢ TaK
Ha3bIBAEMBIMH «JIeOeAUHBIMU LessMu». OT AUIMYKA C OYEHBb CBETION JaMITOM
MCXOAMT THOKast TpyOKa, B KOTOPOH HAaXOMWUTCS MHOIO TOHYAMIIMX CBETOIPO-
BOJSIIMX BOJIOKOH. OHU NMPOBOMST CBET JaXe B cambie TeMHbIE Yroiku. Tak
MOZKHO OCBEILATh TPYJAHOAOCTYITHBIE TTOJIbIE IPOCTPAHCTBA, HATIPUMEP KHIlIeY-
HMK, C TTOMOILBIO 3HAOCKOIOB. W

Paspez  hacemounoco
2na3a MeodoHOCHoI nye-
Abl: wecmuy2oashoie ga-
cemku poeoguust (1),
2AeMeHmbl, Npoeodaulie
ceem (2), yuygcmeumens-
Hbte knemku (3).

Imom oceemumenvHbiii npubop
€O C8eMONPOBOOAUMU CHIEKASH-
HbIMU 60AOKHAMU nodxodum 0an
0CBEUeHUS MEAKUX NPEeOMEemOa.

Ec;m nepea KapMaHHbIM (o-
HAPUKOM JIEPXaTh CTEKJISTH-
HbIi CTEPXKEHB, TO CBET MPOXO-
IUT 4Yepe3 Hero M BbIXOAMT
TOJILKO Ha jpyrom Kodue. [lo
ITOMY TPHHLHIY TOCTPOEHbI
rna3a MHOIMX Hacekomeix, B

BBICOKHE TEXHOJIOTHH
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az[paxurene, KOTOpPbIX

JKHBBIE CYLIECTBA HE BOC-
NpUHUMANK Obl, NPaKTHYECKH
HeT. He umeer 3HaueHusi, mier
JIM 3/1eCh peyb O LIBETe, 3BYKE,
MOTOKE BO3JyXa, JAaBJECHHH,
BKyce, 3anaxe u T.1. TexHuuec-
KHE CEHCOpPBLI TakKke MOryT
VIaBJIUBATh MHOTHE pasIpaxu-
TEAU, KOTOPbIE BOCIIPUHUMAIOT
OpraHbl YYBCTB YEJI0BEKA M KU~
BoTHOTO. OIHAKO OHM BCE XE He
MOI'VT JIOCTHYb BBICOKOH 4YBCT-
BUTEJBHOCTH OMONOrMYECKHX
ceHcopos. B

Tennoevie peuenmopsi

2pemyyeli meu T —

ceema

Membpana
€ HepBHbIMU
OKOHYAHUAMU

Tenaousmepumens
HCYKA-NONCAPHUKA.

OPrAHBI YYBCTB

Op.?aﬂbl HYY8Cme 4eA068€Ka U HCUBOMHbLIX HEOObIKHOBEHHO BOCNPUUM -
yuewvl. Boicokas HyecmeumenbHocmb RPUMeHAeMcA U 6 MexXHuKe.

OnpenesieHUe MECTOHAXOX-
JOCHUA TCILIA. I'pemyuas 3mes
ornpenessieT MECTOHAXOXIeHue
TETNJIOKPOBHBIX MBbIIIIEH ¢ pac-
cTossHHA 1,5 M ¢ noMolbIo
ria3. TernouyBCTBUTEIbHBIC
KJICTKH PacTsHYThl Ha MeMO-
paHe, TOJIIMUHA KOTOPOM CO-
crasisier 0,0015 mMm. bnaro-
Japsi BO3AYIIHOM TOAYIIEUKE,
KOTOpasi TUIOXO TPOBOJAMT TEIJIO, OHM TEIUIo- :

M30JIMPOBaHbI OT riasHoro nHa. Craboe Ten- ; %
JIOU3JTY4E€HUE MbILLIKM BO30YXIaeT BLICOKOYYB - S
CTBHUTEJIbHBIE KIeTKH. TakuMm obpa3oM, rnpouc-
XOJIUT HEMOCPEeJCTBEHHOE H3MepeHWe Teruia.
[MogobHO 3TOMY, TOJBKO HAMHOTO TOYHEE, B
TeXHUKE paboTaloT TePMOKAMEPDI, C MOMOILIbIO
KOTOPBIX MOXHO ONpele/IuTh MOTepl Terula
CTEHOM A0Ma.

KyK-TIO)KapHHK JIETHUT TIPSIMO Ha JIECHOW MO-
Xap, 4ToObl Ha OOYTJIEHHBIX IEPEBbAX, MOCJIE TOIO KAK OHM OCTBIHYT, OTJOXHTD
situa. Ero TeniouyBCTBUTEIbHBINH OpraH BBITJISANT KAK MMHHATIOPHBIN arnelib-
cuH. Ha HeMm ecTb oTBepcTHE, Yepe3 KOTOPOe NMPOHUKAIOT TETIOBBIC JIYIM, KaK
Jyuu cBeta B Kamepy O6¢kypa. To, uTo HarpeBaeTcsi, Kak M3BECTHO, paciinpsi-
eTcsi, TOYHO TaK XKe BedeT cebsi 3TOT opraH YyBCTB. PacuiMpeHue 3aBHCHT OT
KJICTOK, MYBCTBUTEIBHBIX K Teruly. Takum o0pa3oM, 31ech MMEET MECTO KOcC-
BEHHOE U3MEepeHUe Teria. |

Ceoumu 30pKumu 2nazamu sac-
mpelbl Moeym 3amemums 0o-
Obi4y HQ paccmosHul HeCKONb-
KUX KUAOMEmpos.

3peHue. I'1a3a XMUIHBIX MITHLL BUAAT OCTpEE, YeM
Halu rasa. HanpuMep, riasa opJia B NpUHIIMIIE YCTPO-
€HBI KakK rJ1a3a yejoseka. OHH MMEIOT XPYCTAINK U
CETYATKY CO CBETOUYBCTBHTE/IbHBIMM KJICTKAMH.
OnHako (okycHOe paccTosiHUue Y opsia OTHO-
CHUTEIbHO JIMaMeTpa JIMH3bI OofblIe, YeM v
yesoBeka. ODOpasHo roBopsi, Y opjia ecTb
BCTPOEHHBbIN TeneobbekTHB. [TonobHoe
MOXHO Habmogate U y sictpeba. Kpo-
ME TOTO, Y XpyCTaJIMKa [J1a3a opJia JIy4-
111€ ONTHYECKHE CBOMCTBA, U CBETOYYB-
CTBUTE/IbHBIEC KJIETKH CETYATKH Pacrio-
JIAraloTcs 3HAYMTEBLHO TUIOTHEE M M0-
3TOMY TOUYHEE PAcro3HalT H300paxeHue.
BoopyxeHHbIi TakuMm oOpa3oM opelt, KOTo-
pblit KpykuT Ha BeicoTe B 1000 M, MmoxeT 6e3 Tpy-
[1a YBUIETH MOJIOJIOTO CypKa, B

llonadanue
ceema
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Cﬂyx. Yuu yesoBeka HaXoasTcsi npuMepHo B 20 M Apyr oT
napyra. C nMoMouiblo yuiei Mbl MOXEM y3HaTh, OTKYIAa MCXOIMT
wym. Koria yenoBek onpejensieT MCTOYHUK 3BYKA, OH MOBO-
payMBAaET rojoBY Tak, YTOObI 3BYK ObLI HA OJIMHAKOBOM pac-
CTOSIHUM OT JIEBOTO M NpaBoro yxa. Toraa y Hac cos3maercs
BIieYaTJIeHHE, YTO 3BYKOBasi BOJIHA TOYHO MEPEL HAMH.

Eciu Mbl TOBEpHEM TOJIOBY €ll1e HEMHOTO, 10Ka HaM He
MOKaXeTCsl, YTO 3BYKOBas BOJIHA HAXOIMUTCS cCjierka B
CTOPOHE, TO OIHO yX0 OyaeT Ha 3,3 cm GImXe K MCTOY -
HUKY 3ByKa, yeMm japyroe. CKopocTb 3ByKa B BO3Iyxe
cocrapusietT posHo 330 m/c. Ansi Toro 4yToObl Mpoii-

™1 3,3 cM, 3BYKY HYXHO 0,00001 cexyHabl. ®

I'paHULIbI pa3BUTUS. Hame yxo mpu-
mepHo B 1000 pa3 yyBCcTBUTE/IBHEE, YEM MHKPO-
¢GoH, npuMeHseMblii B npodecCHOHATLHON CTy-
nuu 3sykosanucu. Eciau 6b1 Haute yxo ObUIO elle B
10 pa3 uyBCTBUTE/IbHEE, TO Mbl CHbILIATK Obl, Kak
MOJIEKYJIbI BO3/IyXa Nnajaalor Ha 6apabaHHYIO MepenoH-
KYy. 910 ObL10 Obl H3TUIIHUM, TAK KaK B 3TOM CJIy4ae Mbl
caplany Obl AMIIHUK wyM. [Ipupona cKoHCTpyupoBaia yxo
YYBCTBUTEIbHBIM HACTOJILKO, HACKOJIBKO 3TO PALIMOHAILHO. DBOIOLIMA JOLIL1A
J10 TpaHMilbl pasBuTHsl. TeXHUKA ¢ BLICOKOYYBCTBUTEJIbHBIMH MUKpOdOHAMH
yXKe Mojoluia K Heil BIUIOTHY10. YacTo BeTpeualoTest opraHbl YYBCTB, KOTOPbIE
JIOCTHIJIM BbICUIEH CTENEHHM YYBCTBUTEJIbHOCTH M TEM CaMbIM IPAHMILBI CBOETO

pa3BUTHSA.
Camell 1IeJIKOMNpsiia YyBCTBYET 3arax caMKH 3a MHOTO KMJIOMETPOB TMPOTHUB Be-
Tpa. [TpH 3TOM OH MOXET y/JaB/iuBaTh caMble MaJIEHbKHE MOJIEKY/IbI apOMaTH-
4ECKOr'o BELIEeCTBa C MOMOIIBLIO CBOUX LIMPOKO paccTaBlieHHbIX aHTeHH. «Hc-
KYCCTBEHHbIE HOChI», HATIPUMEP, /UIA XHMHYECKON MPOMBIIIUIEHHOCTH YXe Cy-
iectBytor. HecMorpsi Ha TexHuuyeckoe cosepiueHcTBo, oHU B 1000 pa3 meHee
YYBCTBUTEJIbHBI, YEM TIPUPOAHLIC. B

lonoea caeexa noeephy-
ma & cmopony. Yoice npu
MmaxKkom oMmKAOHeHUU YXo
Modcem yyecmeosams,
MO UCMOMHUK 36YKa
HAXO0UMEA HEMHO20 &
cmopowne.

ak nosmro ymres 0,00001 ce-
? Kro moxer npen-

craButh cebe 0,00001 cexkyHmni?
| cekyHIly MOXKHO JIETKO npe/cTa-
BUTb. OHa JIMTCA CTOJILKO XKe,
CKOJIBKO yaap Haiuero cepaua. 0, 1
CEKYH/IbI MBI TOXE MOXEM Tpej-
CTAaBUTb — OHA COOTBETCTBYET
JNIOATOH aBTOMATHYECKOW Bbl-
nepKKe KMHoKamepbl. OnuH pas
yaapuTh B jgagown wimrea 0,01
cekynabt, 0,0001 cexkywabi naer
o4eHb ObICTpasi aBTOMATHUECKAas
BbIIEPXKKA KHHOKAMEpHLI, HO ce
Mbl YK€ HE MOXEM IpeACTaBUTD,
a 0,00001 cekyHabl yxe coBcem
HEBO3MOXHO. A yxo pabotraer ¢
MPOAOJIKUTEILHOCTBIO B 00J1aCTH
0,00001 cexyHabl H ellIe MEHbLIIE,
MuI npocTo HEe MOXeM MpejcTa-
BUTH cebe cronb KOPOTKHE T1pO-
MEXYTKH BpeMeHi. B

C nomowpbio anmentn 0Ooabluasn
BEHCKAA HOYHAA NABAUHO2AA3KA
yaaeaueaem apomamudeckue ee-
wecmea.
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Dnexmpuueckuii y2ope.

BxapmaHHOM ¢hoHapuke Bce
HACTH JICKTPHYECKON LIenH
COEMHEHbBI T0C/IeN0BaTEe/IbHO.
KapmanHbiit doHapuk roput
NP MOMOIIM TOJILKO OnHOMN ba-
Tapeiiku. B umHkoBoMm Kopnyce
(1), Ha3bIBaeMOM TaKke 060104 -
KO#, HaXOAHUTCs YIOJIbHBIA cTep-
KeHb (2) B 000710YKE M3 NHPO-
JII03UTA. DNEKTPOJUTOM CIYKHT
KOHUEHTPUPOBAHHBINH pacTBOp
Hawateipsi. OH BCTYIAET B peak-
LUHIO C YTOJIbBHBIM CTEpPXHEM H
LMHKOBOMH 0Don0ukoil. LIuHko-
Basi 000N04YKa pasnaraeTcsi Mell-
JenHo. ITpu 3ToMm BbIcBOOOXK1A-
ercsl XHMHYECKasl IHeprusi, Ko-
Topasi npeobpasyercs B 2JeKT-
puueckyo. BosHukaer Hanps-
xenue. [MonoxureabHbINH NOMIOC
(YroJIbHBIH CTEPKEHB) M OTPHULIA-
TebHBIA (UMHKOBast 000JIOYKaA)
CBA3aHbI ¢ aaMnoukoii (3). Ecau
BKJIIOYAIOT KapMaHHbl ¢oHa-
pHK (4), 3aMBIKaeTCs NEKTPHYE-
CKasl LeTb: TOK TeHeT MEeXI1y JIBY-
MS1 ITOJIIOCAMM M 110 JIaMIle — OHa
3aropaercs.

DIIEKTPUYECTBO
B XXUBOTHOM MUPE

be3 anexkmpuuecmea neavss npeo-
cmaeums Haut Ce200HAWHUL MUp
C BbICOKUM YPOBHEM pa3eumus
mexuuxku. [lpupoda moxce e
Moxcem obxodumucs 6e3 a6aeHull
INeKmpuvecmaea.

BJ'[CKTDPI‘{CCKPIﬁ TOK. DnekTpuyecTBo 1aeT He
TOJIBKO 3HEPTUIO VISl BBIMUCIMTEIbHBIX MPUOOPOB M MALLIMH, LIS JIAMIT U MOTO-
pPOB, HO W 3JIEKTPUYECKHE CUTHAJIBI [UTSl PALUOI, TEAEBU30POB, Teae(OHOB U
KOMITBIOTEPOB.

DNeKTPHYECKUIt TOK TeYeT A0 TeX Mop, MoKa UCTOYHHK TOKA M MOTpedHTe/b
(HanpuMep, naMrna) obpasyioT 3aMKHYTYIO uerb. L1st Toro ytoObl 3aMKHYTH
37IEKTPUYECKYIO LIeMb, BCE €€ YACTH JO/DKHBI ObITh COEIMHEHBI JIPYT € IPYTOM H
JIOJDKHBI TPOBOIMTH JIEKTPUYECKHUIA TOK.

KapMaHHbiit hoHApHK, KAPDMAHHBIH KATbKYJISTOP, PYYHBIE Yachl — B KaXIOM
JIOME eCTh LeJIbliA psa npubopos, KoTopble paboTtator Ha Gatapeiikax. barapeii-
KM COCTOSIT M3 HECKOJIBKMX 3JIEMEHTOB M Mpeobpa3yioT XMMUYECKYIO 3HEPIHIO
B 2JIEKTPUYECKYIO, KOTOpast obecrneuymBaeT MNpoTeKaHue IEKTPOHOB B 3JICKTPHU-
4YeCKOMH Lernu. DIeMEeHThl COCTOST, B CYIIHOCTH, M3 MOJIOKUTENBHOTO H OTPH-
LaTEeJIbHOTO 3/IEKTPO/1d M 2JIEKTPOJIUTA. DNEKTPOJIUT — ITO XHMHYECKOE COEIH-
HEHHE, KOTOPOE BCTYIAET B PEAKIIMIO C JIEKTPOAAMH U IPH 3TOM COIepXKaT Ho-
Hbl. MOHBI BBI3BIBAIOT AMIEKTPUYECKOE HAMPSKEHUE. ITO HANpPSKEHHUE 3aCTaB-
JISIET TeYb 3JIEKTPUYECKUI TOK OT OTPULIATEILHOTO 3JIEKTPO/a 1O LEeIH K MoJIo-
KHUTEJIBHOMY. DTO MOXHO MPOHab/1101aTh HA MPUMepe KapMaHHOTo (hoHapHKa.
[ ]

HaHpH)KCHHC M CHJIA TOKA. HanpskenneM Ha3bIBaeTCs CHA, KO-
TOpas MPUBOAMUT B ABUXEHHE 3/1eKTpoHbl. OHO U3MepsieTcs B BosbTax (B). Pas-
JIMYHbIe OaTaped UMEIOT Pa3HYIO BEJIMYMHY HANPSDKEHHUsI: B TO BpeMsi Kak Oarta-
pest JUIs aBTOMOOWISI UMEeT BeJIMYMHY |2 BOJIBT, BeJIMYMHA HANpspKeHus y Oa-
Tapeek Uil Hapy4YHbIX YacoB cocTaBiseT npumepHo 1,35 Bosbra. MoumHocTh
aJIieKTpuueckoro rnpubopa usMepsiercs B Barrax (Br). bonbluve kapmaHHbie
(hoHaApHKK MMEIOT IBE WIHM HECKOJIbKO Datapeek. OTaenbHOE HANpPsKEHUE He-
CKOJIbKMX DOaTapeek U Bbi3biBaeT Hosiee BhiCOKOE obiee HanpsikeHue. [IBa ase-
MeHTa ¢ HanpsikeHueM B 1,5 B naior Bmecte 3 B.

[1pu Gosiee BLICOKOM HAIMpsiKEHUH B
LENU YBEJIMYMBAETCS M CHJIA TOKA.
OnHako ecTb NMpUOOPBI C BBLICO-

KHM HarnpspkeHUeM M He3HauyM-
TENBHOW CWJIOH TOKa, Harpu-
Mep KanopudepHbie YCTAaHOB-
KM, WM npubOpbl ¢ HE3HAUYM-
TEJbHBIM  HAlNpsSDKEHUEM M
OonblIOW cwiIod TOKa, Hanpu-
Mep asrobaTapes. B
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DJIEKTPUYECKUE PBHIOBI. IMo Hep-
BaM M MbIIILIAM Ye€JIOBEKA M XMBOTHBIX
TEKYT OuYeHb ciabbie 3JEeKTpUYECKHE
TOKH. HekoTopble 3JIeKTpHYECKHE
pbiOBI, KaK, HarIpUMep, 3JEKTpHYec-
Kuii yrops (KOxHas AMepuka) Mo-

I'YT MCITYCKaTh 3JIEKTPHUECKHE pa3-
psabl 10 700 BOJIBT, C NOMOLIBIO KO-
TOPLIX OHM MOTYT OMJIyLIaTh WJIH
ybuBaTh BparoB M CBOIO A00bIYY.
DNeKTpUYECKHI OpraH, KOTOpbIN re-
HEpUPYET HamnpsKeHue, 3aHUMaer
OOJIBILIYIO YACTh MX TE€Ja U COCTOMT M3
ocoboit myckynatypel. Hanpsixenue,
Kak M B Darapee, co31aeTCsl MOTOKOM HO-
HOB M pa3psiKaeTcs cepuei ynapos, ObicT-
po claeaylommx oauH 3a apyruM. CyiecTy-
I0T TaKXKe M Jpyrue 3J1eKTpPUYeCKue poibbl, KOTO-

pbi€ C MOMOLIBIO HE3HAYMTEBHOIO HanpskeHus B 50 BosibT

reHEepUPYIOT O4YeHb OOJIbILIYIO CHly TOKA. K HUM OTHOCHTCS 3JIeKTPHUYECKHH
CKaT, KOTOPbIi 3JIEKTPUUECKMMHU yIapaMK OIJIYLIAeT HanalauX WiK 1006 -
qy. CHJIbHBIC 3JIEKTPUUECKHE YAAPhl 2JIEKTPUYECKOro cKaTa MOryT ObITh onac-
HbI ¥ JUISI YeJioBeKa. |

Inexkmpuneckuit ckam cnocoben
cozdams  INCKMPUHECKULU UM~
nyasc nanpaxceruem do 60 B npu
cune moka do 50 A.

OpHBHTaHHﬂ C MIOMOLIBIO SJIEKTPHUYECKUX UMITYJILCOB.
Bo MHorux pekax, Haripumep B Huule, Bona oueHb MyTHasi, Tak 4TO pbibbl MO- [ 4 i -
I'YT BUJIETh JIMILB HA PACCTOSSHUM HECKOJNIBKHUX caHTUMeTpoB. [103TOMY HEKOTO- ' ' .
pbie BUIbI pbib, Boasiuxca B Huie, opueHTHPYIOTCS € NOMOLIBIO MYJIbCHPYIO-
IIMX 2JMEKTPUIECKUX pa3psiaoB. Huibckas uiyka, Hanpumep, noceutaet ao 500
UMITYJILCOB B CEKYHLY, YIpH — 10 600 ummybcoB B ceKyHay. I1pu aTOM Hanpsi- 9
KeHHe, KaK MpaBuIo, He MpPEeBbILIAeT OAHOIO BOJIbTa. MakcHMaibHOE Hanpsi- [ %S
KeHue MoxXeT socTurath 25 BoabT. C MOMOIIBIO CBOEro «3JIeKTpornepeaaTin-
Ka», KOTOPbII HAXOAUTCS Ha CTEPXKHE XBOCTa, 3TH PLIOLI CO31AI0T MYJILCHPYIO-
liee 3jIeKTpuyecKoe rnoJje. PeiObI MIPUMHUMAIOT €10 ¢ MOMOIIBIO 2JIEKTPONPUEM-
HUKOB 110 00KaM TyJIoBHILA. XHIIHbIE PbIObI, KMBOTHBIE, KOTOPbIE CTAHOBSATCS
n00bIYei, KAMHH M PACTEHHS MO-Pa3HOMY M3MEHSIIOT aJekTpuueckoe none. C Ipedmem uamensiem nexmpue-
€ro MoMolIlIbi0 pbiObI MOTYT pacro3HaTbh, YTO HaxXOAMTCH BOJIM3M, CXBAaTHTh ckoe noae, Komopoe cozdaem
100619y WK CKpbIThCS. CaMell ¥ caMKa pacro3HaloT APYr Apyra rno nmyJjbCupy- HUNbCKAA WYKA.

IOILUM 3JIEKTPHYECKHM TOJISIM, KOTOPBIE CJIErKa pa3inyHbl. B

OCHOBHBIE TTOHSITUS 3JIEKTPUYECTBA

Benuuuna Enunnua | 3Havyok [MosicHeHue

Hanpsxkenue Bosnbr B bnaronaps HanpsokeHHIO
B LIETTH TeYeT IEKTPUUECKHH TOK

Cwuna Toka Amnep A JIBHKeHHE TOKA B CEKYHY

MouHoCTh Barr Br VKa3sbiBaeT, KaK ObICTPO IHEPrus
npespataercd B pabory
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3Byiconble BOJIHBI — 3TO BHO-
pauMM, KOTOpbIE NeperarT-
Cs MO BO3IYXY W KOTOpbIE MO-
KeT cablaTh Hale yxo. Konu-
4eCcTBO KoJeDaHMH B CEKYHIY
Ha3bIBaeTcs 4acToToi. 3ByKoO-
Bbl€ BOJHbI, KOTOpPbIE CO3HAI0T-
Csl HU3KHM TOJOCOM, MMEIOT
Gonee HU3KYIO HacToTy. Bhico-
KMl ronoc BbI3bIBAaeT ApPYyrue
3BYKOBBIE BOJIHBI. OHHM MMEIOT
BBICOKYIO uyactoTy. Hanpumep,
B paauorepeaTiuKe 3BYKOBbIE
BOJIHBI NpeobpasyioTcst B 2J1eK-
TpUYecKue kKoneDaHUss M pa-
JIHOBOJIHBI, KOTOPBIE MOTOM Ie-
peaalTcs pajMOCTAHLUMAMH M
CIMYTHUKAMH.

PaanoBosiHbl pacrpocTpaHaioT-
¢ co ckopocTbio 300 000 kM/4.
AHTeHHa paanonpubopa npu-
HUMAET 3TU BOJIHBI, JIEKTPO-
HHMKa paciuiMdpoBbIBaeT MX H
onsaTh Npeodpa3yeT B 3ByKOBbLIE
BOJIHbI, KOTOPbIE Y€JI0BEK CJibl-
IIUT KaK 3ByKu. B

YACTOTHOE
KOJIUPOBAHUE

Kak nepsnas cucmema, YKB-paduo npeeépawaem koaebanus 8 Ko-
POMKUE 31eKmpu4ecKue UMRYAbCbl U NPOBOOUM UX.

HpOBOJIPIMOCTb. HepsHasi cucteMa — 3TO OrpomMHasi cereBasi CTPYK-
Typa Wis nepeaadyd MHdpopMauuu. OHa JaeT HaM BO3MOXHOCTb C MOMOLIBIO
ocsA3aHMs, 3PEHMS U CTyXa BOCTIPHHHMATh OKPYXAKOUINKi MUP, 3aMevaTh H3Me-
HEHMs M pearuposaTh Ha HUX. s nepenaym nHGoOpMalMm 1Mo HepBaM MPOXo-
JIST 2JIEKTpUYecKue UMIyJibebl. CoBCeM TOHKHME HepBbl padoTaloT MpH 3TOM
meuieHHO. CKOpOoCTh MX MPOBOIMMOCTH COCTABIISIET BCET0 HECKOJILKO METPOB
B cekyH1y. Camble ObICTPbIE HEPBHBIE MYTH B CIIMHHOM MO3re padoTaioT co
ckopocTbio 130 M/c. D10 3HauUMTENIbHAS CKOpOCTh. [1pH BBICTPOI ITpoBOAMMO-
CTH BCA MH(pOpMaLMs cHavana Koaupyercs. MeuieHHoe KosiebaHue Harpsike-
HUs, npeobpa3yeTcs B KOPOTKHE HEPBHbLIE M-
nyibcbl. YeM Bblllle HarpsoKeHWe, TEM Bbllle

4acTOTa MUMITYJIbCOB. DTH UMITYJIbCHI TNepeaa-
IOTCA [0 HepBaM W paclingpoBbIBAIOTCS
HepBHOU cucteMol. Takum obpasom, Mo3r
noayyaet uHopmanuio. m

B Hepsoi 1 YKB-panuosemia-
HHUE. TTo merony YKB konebanue packia-
NBIBAETCH HA OTAEIbHbIE KOPOTKUE UMITY/Ib-
Cbl, OBICTPO ClENYIOLIHE JIPYT 3a JIPYTOM.
UMnynbebl, KOTOpPhIE M3Yy4YaloTCs Mepenalo-
e cTaHMe, MPUHUMAIOTCS paIMONPUEM-
HHUKOM W rnpeobpa3syiotcsi B KojiebaHusi, Ko-
TOpPBIE€ CIBIIIHBI B I'POMKOTOBOPHUTENE Kak
3ByK. [IpeuMylIecTBO TaKOi KOAMPOBAHHOI
YacCTOTHOM MEpelaul COCTOUT B TOM, YTO OHa
MeHee YYBCTBUTEIbHA K momexam. [Tostomy
Y KOPOTKOBOJIHOBBIX M CpPEIHEBOJTHOBBIX
NMPUEMHHMKOB, KOTOpbIE pabOTalOT HE Ha 3TOM
MPUHLIMIIE, HAMHOTO OOJbIIE MOMEX, YeM V
VKB-npuemHukoB. CTOUT TOJILKO BKJIIO-
YUTh PaJMo U YCTAHOBUTH COOTBETCTBYIOLLIHIA
BOJIHOBO# /IMAaras’oH, U 3TO cpa3y MOATBEp-
IUTCS. B

Omeemeanenue HepeHoUu Kaemiku
Moxcem docmueanty OAUHbBL &
memp. Ono udem k opyeoil Hepa-
HOU KAemke uau, Kak NnoKasawo
3decs, K Mbluye.
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HAITAAEHHWE
1 ObOPOHA

Kueomuuwte obaradarom youeumenbHbvim
OPYICUEM U BbICOKOIDPeKmUGHbIMU
cucmemamu 3auumst Om 6pa2o6-XuliHuUK 06
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3aonsasn wacms mena MeooHOCHOU
n4eawi, ede Haxooumcs xHano,
oKazbieaemca  IppexmueHuim

cpedcmaom 06opoHbI,

VIHBEKIIMOHHBIE IITTPULIBI

He mexnuka, a npupoda cozoaem camwie 3hppekmugnbvie u mon4aii-
wiue UHBEKWUOHHbIE WNPUUbl U Hauboree MUHUAMIOPHbIE NO pasme-
pam, Ho o4eHb bbicmpble CHapAOobL.

OcuHoe xaJo. JlnuHa xana rmyesbl WM OChl HE MpeBbIlIaeT 3 MM, a
tomuna 0,001 mm. Eciin oce yrpoxaeT ormacHOCTb, TO OHA IIPUMEHSIET €ro JUIsl
3ALIHUTHBI. ZKao ¢ nerkocTbio BIIMBaeTCs B KOXY 4€JI0BCKA, npeppaliasichb B Kpo-
IHEeYHBIH KUHXKAaT. OHHOBDCMEHH() OHO ABJSCTCH MHBCKIIHOHHBIM LITIPHLIEM.
[TocrpanaBiuemy npuuuHseT 60JIb HE caM YKOJI, Be/lb OH MPaKTUYECKH He3aMe-
TCH. )Kl')“{y]{) 00JIb BbI3bIBAET Aan, BBEJICHHBIH 3TUM MAJICHBKUM LIIMPpHLEM. L

Urna JUISI UHBEKLIUH. Ecin, MPUMEHSISI CUJIBHYIO CHCTEMY YBeIH4Ye-
HM$, CPABHUTH CaMbl€ TOHYANILIHE MEAWLIHHCKHE MIJIBI [UIA MHBEKLIHHA C XKaloM
OCBI WJIM TMYeJTbl, TO Mbl OYJ1EM CHIIBHO YAUBIEHbBl HECOBEPILIEHCTBOM TEXHHUYE-
CKOI'0 HHCTPYMEHTA.

K coxaneHuio, TeXHUKa He CO3Jaja ellie UIJ, MOAOOHBIX XKaly, KOTOphIe He
FHYTBhCS U HE JIOMAIOTCH.

Eciu Obl ynaiioch co31aTh TAKME MHBEKIIMOHHBIE IMPHUILLI, TO TPHBUBKH, Ha-
npumMep, ctaau Obl nmoyTH 6e3donesHeHHBIMKU. MHOXECTBO JIIOAeH mnepecTaiu
Ob1 OosiThbcst ykoJioB. [lpupona aeMoHcTpupyer
HaM, YTO BO3MOXHO CO3[aTh 4Ype3BbIYaifHO Ma-
JIeHbKHE, HO OYeHb MPOYHbIE CTPYKTYpHI. Tenepb
OT MEIWUIIMHCKON TeXHUKH Tpebyercs co3aarh co-
OTBETCTBYIOILIIME MHCTpyMeHTBl. OOpasloM 3i1ech
MOTYT CJIYXMTh Xaja OCbl WM MYEJIbl, OIHAKO Ma-
TEpUaj, U3 KOTOporo OyayT co31aBaThCs LITMPHULIbI
IUTS. UHbEKLIMH, OyeT, KOHEYHO, TeXHHYECKHM. W

Huamemp konuuxa dcana nyeavi cocmaeasem 0,01 mm.
Caman monkas unseKyuoHHan uzia umeem duamemp 0,5 mm.
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CHAPSIbI

Yowce muoeue cmonemus 6oennas mexuuka 3naem,
ymo 0as moeo 4mobvl npobums OPOHIO MAaHKA,
HYJMCHA uau 6Goavwias macca, Uau 6uiCOKas CKo-
pocmb. Taxceaoe nywevnoe s0po, Komopoe cmanu
NPUMEHAMb 8 KOHUE CPeOHeBeK08bs, M0N0 NPUHU-
HUMb 3HAYUMENbHBIU YUepd KamMeHHbIM CMeHam
bawnu moawunoi 6 memp. OHO YCKOPAAOCH CUNb-
HbIM NOPOXO0BLIM 3apSA0OM, HAOUPANO O4eHb BbiCO-
KYHO CKOPOCMb U CO 8Cell CUuabl 00pyuueanrocy Ha

cmeny.

O6xuramoliue KariCyJibl. B 6uonorun ussec-
TeH ciay4yal, Koraa rpuMeHsieTcsl Ype3BblYalHO BbICOKAs

CKOpPOCTb TpPH 4pe3BblYaifHO MaJIol
macce. Peub uaer o HeoObIKHOBEHHBIX
10 BEJIMYMHE MPECHOBOAHBIX TMOJIHMAX,
KOTOpbI¢ OOUTAIOT B 1pyaax v DOTOTHBIX
TpsicuHax. MX mimHa cocraBisier He-
CKOJIBKO MWUIMMETpOB. B ux uiynanb-
LaxX HaxomsaTcss 0OXHUramlIme KarcyJibl.
Eciau noaunsl XoTAT OMIYIIHTE M TTOH-
MaThb 100614y, HANpUMep BOJIHBIX O110X,
TO OHMW CTPEJSIIOT 3TUMHU Karcyjlami.
beicTphie, KaK CTpeibl, CHapsiibl norna-
NalT B TEJIO XHUBOTHOTO W TaM pac-
MPaB/sSIlOT CIOXKEHHbIE KpIOuku. Moi-
HUEHOCHO BBIIYCKAIOTCH SI0BUTBIC HU-
TH, KOTOPbIE OMIYLIAKOT 100bIYY. B

Medaennsilt ydap maxcenoeo mo-
AOMKQ U Ae2Kasn Nyas, UMeouiasn
ouenb 6oAbUYI0 CKOpOCmb, Mo2ym
uMems 00y 1 my Jce cuny.

Crumiu obxcueaioweli Kancyavi 6
nOCMeNneHHOM passumuu coeaam
nod  AYNOIU: CAONCEHHBIE KPIOYKL
pacKAadbiealomes, 3amem 6bi-
manxkugaemcs A008UMAn HUMb.
[Ipomexcymok epemenu mexncdy
OMAJenbHbIMU CHUMKAMU COCMag-

MHHHaTIOprIf: ITYIIKH. Kancyibl pecHOBOAHBIX IOJHUIIOB CTpe- asem 6cezo '/ y, o cexynb.

JISIIOT B BOJIE HEBEPOSITHO OBICTPO, MX CKOPOCTh paBHa 30 M/c, 3TO nNpubIN3U-
tesibHO coctapasieT 100 km/4. st Takux upe3BbldaifHO MaJeHbKHMX CYLIECTB
3Ta CKOPOCTh. MUHHATIOPHBIE MYLIKKA CTPEIAIOT C TAKOH O0JIBILIOIH CHIION, YTO
UX CHapsil, CHAOXeHHBIN KPIOYKaMu, B TEYEHUE HEBEPOSATHO KOPOTKOTO TMpPo-
MEXYTKa BpeMeHH I/-muu CEeKYHIIbl U3 COCTOAHMSA TMOKOS JOBOAMTCH 10 HaW-
BbICLLIEH CKOPOCTH, DTO HEOOXOAMMO, TaK KaK Macca KaxI1oi KarcyJbl
oueHb Mana. [Nlostomy, st Toro 4ToObl NMPOOGUTH J0BOJBLHO
Kpernkuid 3allMTHBIA NMaHUKUPbL BOAHON OJIOXU, MOJIN-

Mbl 1O/DKHBI pa3BUBaTh DOJILLLIYIO CKOPOCTh.
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Paxyumu MMEIOT TOJICTBIC
CTBOPKM, KOTOPbI€ HAEXKHO
MOMOTAIOT UM B CJTy4ae OnacHo-
cti. Ho u Gonblnast pakyiuka He
CMOXET BLICTOATH NMPOTHB MOp-
CKOM 3Be3bl, KoTopasi obxpa-
ThIBAET PAKYIIKY CBOMMHM MHO-
FOYUCIEHHBIMH  HOXKAMHM €
MPUCOCKAMM M PACKDPbIBAET ee.
JL1si 31010 e HYKHO HECKOJIBKO
yacoB. Mopckas 3Be3na He
CHUIbHEe pakyulku, Ho oHa Do-
Jiee Lenkas. Y Hee, eC/IM MOXHO
TaK BbIpa3suTbes, OojblIe Tep-
neHus. B KoHue KOHIIOB Mblll-
LUbl PaKkyulku ociadbeBaior, M
MEXIY CTBOpKamu obpasyetcs
MaJIEHbKAad TpeIIHHKA. T()I'Jl‘d
MOpCKasl 3Be3/1a BBINYCKaeT
CBOH UTMHHBINH TOHKMIl XKeny-
JIOK, MPOHUKAIOLLHI 1aXe B ca-
Mble MAIEHBKHE LLEJIH, OH pac-
rnosaraeTcs B pakyuke M HauH-
HaeT ee pacKkpbiBaTh. YAepXH-
BalOLIME MYCKYJIbI PaKylIKH
ITOr0 HC BBUICPAWBAKOT, H OHA
packpsbiBaeTcs. W

Hzeecmioawiii naw-
KUpb MOPCK020
exwca.

Manuups ponenocua.

llpu onacnocmu wepenaxa cxpwi-
GACMCA 6 CBOU NPOHHBI NAHIUPS.

SAIUTHBIE
[MAHIIUPU

MHoeue 6udbl HcUGOMHBIX 3QULULEHDI
nanyupem, Komopbwiii obecnequsaem ux 6e30NacHOCMb, y HEKOMOoPbIX
u3 HUX oH daxce obpaszyem uacmo ckenema. Habawoodas 3a npupodoil,
YeN08eK npuwen K Molcau 06 ucnonb308aHuU NAGHUUPA.

HanexHsbie ITAHUOUPHU. TMaHuMpH B KMBOTHOM MHUpe Dosibllei ya-
CThIO Mpe/icTaBisioT coboi oKameHeBllee 0OpazoBaHue, KOTOpOE 3alluilaeT
TEJO XKUBOTHOrO OT KOITEH M KJIOBOB. YacTo 3TH NMaHUMPH COCTOSAT M3 OT-
AEJIbHBIX YACTEH, HATPUMEP M3 KOCTSAHBIX IUIACTHH, KOTOPbIE AOTTOJHHUTENBHO
MOKPBLITH TBEPABIM M IIankum BemiecTBoM. [laHuMpp yepenaxu yCTpoeH

MMeHHO TakK. Hekoropbie mMaHUMpH, KakK, Hanpumep,

NMaHUMPH MOPCKMX exXel u3BecTkoBble. Paku 3aumm-

LIEHBl NMPOYHOIH 000J0YKOM, KOTOpasi COCTOUT U3

HM3BECTH H OpPraHHYECKoOro Marepuala. Taxkue
060;'[0‘15(“ OTHOCHTECJIbHO TTPOYHDBI.

B Mupe XHMBOTHBIX NMaHUMPH 4YacTO COCTOAT M3

XMTHHA — OYE€Hb HHTEPECHOIO MaTepUaa.

K caMbIM TOJICTBIM M TMPOYHBIM NMAHLMPAM, CO-
3MaHHBIM TPUPOIOI, OTHOCATCS MaAHLIUPH
FMTAHTCKMX Yepernax M BbIMEPLIMX

rMraHTckux OpoHeHocuen. Eciau
Obl Ha HUX MOCTaABWIM TPY30-
BOil aBTOMOOWJIb, TO OHM OBl

Jaxe He TPeCHY/IM. W
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penKuil MpOYHLIH nNaH-

[IONBMKHBIE MAHLIUPUA | o

cob 3alUTHI OT HanajaeHHi
NMPOTHBHUKA — OblcTpo ybe-
Hé’KOP?IOpb!E‘ paxoo&pa;mbfe, npe.);cde 8Ce20 MOKpUUbLI, d MAKIE He- KaTh, CKpbIThCH. OcbMHHOT,

KOmopble AUHUHKU HACCKOMbIX, UMEIOM NAHWUpU, KOMOopble COCMoiam EOLda Ha, HoTa Hanalay, peo-
KO CKHUMACT OTBEPCTHE B CBOCH

U3 HECKOAbKUX NAACMUHOK. Dmu naacmutbl 6xo00sm opye 6 Sonouxe. 3 , _
() {j 5 d ODONOYKE. JaIMBINAACH B OT-
pyea u coedunsomes eraxaecm. baazodaps 3momy OHU | pencrue poxa npy SToM oueks

3AUUIAIOM HCUBOMHOEC, HO HEe MeWaom emy 08U2amusCa. | GuicTpo BHITANKMBACTCS, CO3IA-
Basl CWIbHBINH TOa4YOK. B TOT Xe

MOMEHT OCBMHHOT CTAHOBHTCS
PbILlapCKPle JOCTIEXHU. YauBuTenabHyI0 (HYHKLHO- JUIMHHBIM M Y3KHM, Graronaps

HILHYIO CXOXECTb MOXKHO 3aMETUTh, €CJIM CPABHUTD MaHLIMPH 4eMy JIEFKO CKOJIB3UT B BOJE M
KUBOTHBIX M PLILIAPCKHE IOCTIEXH CPETHEBEKOBDS. OBICTPO MCHE3ALT, NPEXIE HeMm
Bo BpeMmsi MOeIMHKOB phillapy ObUIH 3allMIIEHB! Aocnexa- | MPHBEACHHDIH B 3aMCLIATCALCT-
BO paK yCINEBAaeT €ro CXBaTHTh. B
MH, KOTOPbIE COCTOSIM M3 MHOXECTBA OTHEIbHBIX CKO- NOTIONHEHMAE K STOMY OChMIHOT
BaHHBIX JAPYr ¢ ApyroM miactud. Ho 3Tv ractuHbl He 3aTpyaHseT BHANMOCTb.
ObLIM HAarayxo COEAMHEHBI APYr ¢ APYroM, a CLEIJISJIHCh K BBITOJIKHYTOH BOAE OH MpH-
TAK, YTO MOTJIH JIBUTATLCS. MELLHMBACT BEUIECTBO, MOX0OXee
Tak, Hanpumep, GbUTH OTIEb- Ha HepHiIa. Oc'!“'awmu 3a coboii
Hbl€ MOJOCHI JUISI PYK U HOT, KO- Tw,m’_'fi. ugtew:b. AR
HCYE3acT.
TOpBIE COBEpILUAIM BCE ABMXeE-
HUsI BMECTE C 4YeJloBeKOM. B
CBOMX J0CMEXax pbilapb ObL1
3alIMIIEH OT BPaKECKHX yla-
pPOB Me4a, HO ITPH 3TOM OH MOT
VCKOJIL3HYTh OT HamnajeHus
MPOTUBHMUKA M JIOBKO OpYIOBaTh
cobcrBeHHbIM MeyoMm. Enre 6oib-
myw cBoboay ABHXKEHHH HaBaiH KOJbUYTH. OHM
COCTOSUIM M3 OOJILIIOTO KOJMYECTBA MaJIeHbKMX
CKOBaHHBIX KOJIE1l M HAIEBAJIMCh HA BEPXHIOIO YacThb
TYJIOBHLIA. W

Cunbho sbimanymas 2o0106a 0on-
2OHOCUKA NOKPLIMA NAHKUPEM.
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MOKPHUIIBI
U JIMHKOP

3awummnoe deiicmeue Kpenkux nanyupei moxcem Obimo

bonee 3pghekmueno: ecau eonoea umeem opmy wapa,

MO OHA NOYMU He 0CMaesasiem NOGepxXHoCmu 04
amaku epaea. Takoi npuem uzeecmeHn He
MOoAbKO npupoode, Ho U 0OOPOHHOU MeXHUKe.

MOKpHHbI U MHOI'OHOXKMHM. Koraa Ha-
JIBUraeTcsi OnacHOCTb, MOKpHMIIA CBOpavyMBaeTcCsi B
lIap, COCTOSILMHA M3 TIACTMHOK MaHLIUPs, TO3TOMY
ee TPYAHO YXBaTUTh. biarogapsi 3aToMy oHa 1MouTH He
OCTaBJIsIeT TUIOLIAAH JUIS HananeHusi. MHOroHoXKa
TOYHO TaK Xe MOXET CBepHYThcH B mapuk. K atomy

3aMeyaTeJIbHOMY TIPMHLMNY 3allWThl MPULLUIKM He
TOJIBKO MOKPHIIbI U MHOTOHOXKH. B KOHeuHOM cueTe K
HEMY MpPHUILEJ U caM 4YesloBeK. W

Ecau npubaumcaemcs onac-
HOCMb, MHO2OHOMCKG Oblcmpo
caopayusaemces. CeepHysuucs,

MHOCOHONCK A NOYMU HEe ocmae -
Aarem NPOMUBHUKY .’IJIUR{G{)H
dast Hanadenus.

ﬂHHKOpr. B aMepMKaHCKOM rpaxiaaHcKoM
BOIHE y4yacCTBOBAJIM MepBbi¢ JTUHKOPLI. [lepeBsiHHble cyna ObLIM
OGecrnoMolIHbI nepen HUMK. Hapa ux nyuiek oTjieTanu ot OPOHH.
JIMHKOpBI Xe JIerko NnoKMraan Takue cyia. 3aiuTa ¢ oMOILbIo
OpOHM COBEPLLIEHCTBOBANACH, CO3/1aBAIUCh D0JIee MOILIHBIE MyLI-
KM, KOTOpbIE CMOIJIH Obl MOTONMUTL NMPOTUBHUKA. B pesyabrare
3TOro ObLIa He TONBLKO co3/laHa bonee npoyHasi OpoHs, HO U Hal-
JIeHa onTUMaibHas (hopMa, OT KOTOPOIl OTJIEeTaHU siipa NylIekK.
Tak cranu co3maBaTh Kpyribie
W TOJYKPYIJIbI€ JIMHKOPBI,
OHM, KaK CBepHYBILASICS
B IIaPMK MHOTOHOXKA,
MOYTH HE OCTABISAIOT
MIOIAAM A1 Ha-
naneHusi. Takue
Kpyriblie Kopab-
JIU UMEIOT, Oj1-
HAKO, 3Ha4M-
TeJIbHBIH Helo-
CTaToOK: UM
TPYAHO MaHE-
BPHpOBaTh. B

Admupan A.A. [lonos &
1870 200y cnpoexmuposan
Kpyeavle AUHKOpbl, KOomo-
poie 00aXCHb Obiau npume-
uamoca e Yeprom mope.
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YIIAKOBKA
N OYNUCTKA

[Ipupooda «ynakoesieaem ceou naodvr»
C HAUMEHbUUM KOAUYeCMBOM 0MX0008,
co0n100as OCHOBHOU NPUHYUN: docmudceHue §
Hauboavwe20 ghghexma npu HaumeHblUUX
3ampamax. Yenosex wce 3auacmyio
be3dymHo pacxodyem ynakoeo4Hwlil
mamepuan, co30a6as npu 3mom epyobl
mycopa. Ilpupoda u 30ece moxcem cmameo
0as Hac obpasuyom




OT KOKOCOBOT'O OPEXA
J10 KOHOETHOM KOPOBKU

Ac YIIAKOBKH — KOKOCOBBIH opeEX. Yro
HYXXHO YIakoBaTh B KOKOocoBoM opexe? bes co-
MHEHHS — 3TO 3apO/ibilil, U3 KOTOPOI'O NOTOM
BbIPACTYT HOBbie pacteHusi. [Lnsi pasButusi
€My HYXHa MSKOTbH IJ10/1a, a TaKXe MuTa-
TeJibHAsl XWIKOCTb, KOKOCOBOE MOJIOKO.
Bce 3TO 10/1XKHO XOpOLIO COXPAHATHLCA.
CnenopateibHO, Heobxoauma Teepaas
ckopayna. Eciu KokocoBblii opex ynaner,
TO €CTh OMNACHOCTb, YTO OH PACKOJIEeTCs.
[Toatomy eMmy HeoOxommMma obojouKa, KO-
TOpasi CMATYMT yaap. DTy 3a1a4y BbIMOJIHS-
IOT BOJIOKHa Kokoca. HakoHell, Bech opex no-

KPbIBAETCH €1LIE U BHELLIHEH CKOPJIYIOM.
Takum oOpa3zom, Bce HMMeeT CBOE Ha3zHaueHHe,
HHYTO He cyuecTByer OecueibHo. Kpome Toro,
KaxK/1asi IpUpPOAHast YIIAKOBKA CIAYXKHT /U CBOEH LIEJIH
B OMpeaesieHHoe BpeMsl, a ITOTOM ucuesaeT. Takoii 10K-

Ha ObITh yMakoBka. B

Kokocoewiit opex — npumep Guo- YnakosBka, KOTOPYIO MOXHO CbCCTb. Texnuka Hayuuiach
ADCURECKON YNAKOEKY; KOMOPAR Y pUpobl GYHKUHOHATBHBIM W GE30TX0AHBIM METOIaM YIIaKOBKH. YTakoBKa,
Xopowio 3auuiaem u 6bidepxcu- KOTOPYIO MOXHO repepaboTtaTh, NMpensaTcTBYET HAKOTUIEHHIO Mycopa. bbi1o Obl

gaem boabuue Hazpy3Ku.

HIeabHO, ec/IH Obl ynakoBka ynoTpebasiiach BMecTe ¢ npoayktom. [Tokymnas
KOpoOKY KoHeT, Mbl chelaeM KoH(peThl U BbiOpacbiBaeM KOpoOKY. DTOro He
noaXHO ObITh. OnnHa hupMa paspadorana cbhe100HbIE KOPOOKHM /U1 Mapmeraja.
A nouemy Obl 1 Het? [ln0a waperpaackoro cTpyuka, HanmpuMep, UCIOJIb3YeT
CpeIHHW CIol cBOei 0D0JIOUKH U1l TUTAHUS POCTKOB. B

Caedobran ynaxkoexa uapeepao- Coedobnan ynakoeéka 048 KOH-
ckoeo cmpyuka. Cpeduuii caoi ghem umeem 6Kyc Xpycmauiezo
CAYHCUM 018 NUMAHUSA POCMKOB. neveHbs.
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be3orxonHas YIIAKOBKA. CrexisiHHas ynakoBKa COXPaHsSIET CBe-
JKECTb M YMCTOTY MPOAYKTOB M HAMMTKOB. OHAa HE HAHOCHT BPE OKPYXAloLLeH
cpejie, TaK KaK ee MOXHO ClIaTh Kak IMyCTVIO Tapy M MOABEPrHYTh BTOPUYHOMN
nepepaborke. byrbuiky 3anonusior 50—70 pa3, 10 TOro Kak OHa MoJBepraercs
BTOpUYHOM nepepabotke. [1acTHKOBBIE OYTBUTKH MCTOB3YIOTCS TOJIBKO OAMH
pa3, nornosiHas coboi rpyabl Mycopa, Tak KaK BTOPUYHON nepepaboTke Takas
yrnakoBkKa He nouiekuT. Ytobwl ynakoska Obuta 6e3BpeaHOM LTSl OKpYXKaloLei
cpeabl, cneayer u3beratb JMIIHUX ciloeB. Hanpumep, KapTOHHBIX KOpOOOK, B
KOTOpbIE BKJIAABIBAIOTCS OYTBUIKH WIH TIOOMKH.
OntuManbHo# hopMoit ynakoBkH siBisieTcss GMosioruyeckas yrnakoBka, co3jia-
BaeMasi pupoaoil. OnHaKo ee, KOHEYHO, Hellb3sl NMEPEHEeCTH B TEXHUKY. bbulo
Obl CMEUIHO YNAKOBaTh TEJEBM30p TaK, KaK KOKOCOBBIM OpexX yrnakoBbIBaeT
CBOM ceMeHa, OKpYyXas UX BOJIOKHMCTOH 000104Koii. Ho MpUHUMIBI MPUPO/IbI
MOXHO 3aUMCTBOBaTb, H3MeHAS (opMy. A MMEHHO: KaX/Ibli 27IEMEHT YIIAKOB-
KM B OTpele/eHHOE BpeMsi HIpaeT CBOIO POJib M YCTPaHSAETCH, KOraa rnepecraet
ObITb HYKHBIM. B

E

Bmopuynas nepepabomka cma-
po20 CmeKaa: 2py308uKk Npueo-
UM HUCMYIO PACCOPMUPOBAHKYIO
cmeKaaruylo nocydy na ckaad
cmexaoghabpuxu. Tam ona udem
& nepepabomky das uzeomosne-
HuA wucmoeo cmexaa. OcrHosHbie
mamepuansl 0A8 U320Mosaenusn
cmekAaa: Keapuyeesiii necok, cooa,
nomauw, uzeecmuax. Hz pezepay-
apoe das coipsa (1) onu nocmy-
naom 6 cMewusauue yempoi-
cmea (2). Tyda xce npumewnea-
emes u nodeomoenenHoe cmapoe
cmekno. [an 100 noevix Gymoi-
AOK U3 3e1eH020 CMeKAd Ucnoab-
syemes 95 cmapoix Oymotiox. B
CMeKAonAasuibHbix nevax (3)
nOAYHAIOM HOGOE CMEeKAo, npo-
uecc npouzsodcmea u Kavecmeo
KOmopozo Koxwmpoaupyemcs Ha
cmanuuu ynpaeaenus (4). Packa-
ACHHAA  HCUOKAA  CMEeKAAHHAA
macca mewem 6 (opmosounsie
asmomamsi (5). Tam uz cmex-
NAHHBIX Kaneas ebidyeaemcs HO-
easn nocyda. B oxaadumenvibix
ne4ax (6) oxaaxcoarom cmekasH-
Hbie cocydbi, 6 ycmawoeke ons
yayuuwenus kayecmea cmexaa (7)
obpabamwigatom noeepxuocms ¢
yeavto sawumst. Ilpu nocaedyro-
wem Konmpone kavecmea (&) de-
hekmubie IKIEMNAAPLL OMCOPMU-
POBBIGAIOMCA U OMNPABAKIOMCA K
cmapomy cmekay. [locae ynakos-
Ku (9) awuxu ¢ bankamu u Oy-
MbAKAMU 3aNAUEAIOMCA 6 UeAN0-
¢han u comoeamcesn k omnpasxe.

YINAKOBKA U OYHNCTKA
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Komnviomeproe pacnonoxcenue ¢
VCAOBUAMU, KOMOPbIE OMKAOHA-
romea om GHOJIOEH‘\'ECKHX.' pacno-
AONCEHUE He UDearbHO.

KOMHMGMEPHO(’ pacnoaoxcenue ¢
buonoeudeckumu ycaosuiamu: maxk
evlenadam cnupaniu ueemxkoe nod-
COMHEYHUKA.

Omaenbible yeemKU Mapeapumru
Pacnotorcensbl CHHP&.’JESH()HO.

HDKOHOMHOE
WUCITOJIb30BAHUE
[TPOCTPAHCTBA

Pacmenus ynakoevieaiom ceoii 0pazouerHblii NPOOYKM — CeMeHa —
¢ MaKcumanbHoi 3xonomueit npocmparcmea. Ilpu smom yennoiit ma-

mepuan Xopowo 3aiuUeH.

CeMmeHa B MUHUMAJIb-
HOM TIIPpOCTpPAHCTBE.
B MCKycCTBE YIIaKOBKH MPH-
poaa AOCTHIJIA HACTOSLIMX
yyznec. JloctaroyHO paccMoT-
peTb MOBEPXHOCTb MOICOJ-
HEYHMKa, Ha KOTOpO# ce-
MEYKHM pacrojioXeHbl OT-
JIEIbHBIMHU TTPOpPE3alolMMK Ipyr apyra
cnvpajisiMu. Mesbuaiilive oTae/ibHbIE 1IBET-

KM MaprapHTKHW pacrojoXeHbl TAKUM Xe 00-
pa30M OTHOCHTEJIBLHO APYT aApyra. B Takom
Kpyre ceMeHa HeJlb3s PACIIONIOXHUTh JIVUILIE,
YyeM B CITUPAIEBHIHOM TOPSIKE, KAK Y MOMI-
COJIHEYHHKA M MaprapuMTKH. DTo NOKa3aiM U KOMITBIOTEPHbIC MCCIIE0BAHMA.
Ecnu xotst 661 He3HAYMTEIbHO OTKJIOHHUTBCS OT THITHYHOTO PACIONIOXEHHS, TO
HEBO3MOXHO OyIeT pa3MecTHTb CTOJILKO 3¢PeH B TAKOM OKPYXXHOCTH. B

[Thoder Kacamuka pacnoaoxcenbi
6 mpex A4eiKax.
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Momopoduxa pacnonaecaem ceou
MHO204UCAEHHbIE CeMeHa & 000-
A04Ke OO BbICOKUM 0asaeHuem.
Koeda ona packpwisaemcs, ceme-
HA BbICKAKUGAIOM.

Cemera 60pCAHKU PACNONONCEHDI
8 «KopoboyKe».
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[Takemut das monoka u coka &
hopme mempasdpa. Hoes ne on-
paedana cebs uz-za opmoi, He
IKOHOMSAWEl NPOCMPaHCmeo.

11100 ¢ naockumu cemenamu.

BUOJIOTMYECKHUE
CIIOCOBHBI YITAKOBKU

[Ipupooa umeem 6 3anace Hemano cnocobo8 IKOHOMHO20 pacnoNoxce-
HUA CeMAH Uuau usemkoe 6 o0Hou obonrouke. Tem camvim ona
3abomumcs 0 pasmuoxcenuu. dem boavwe ceman nomecmunocs, mem
ebllue 8ePOSMHOCMb PACNPOCMPAHEHUS U COXPAHeHUS 8UOA.

MoJIOYHBIM TMakeT — uaeaibHasi
(bopMa ynaKOBKH? YnakoBouHast poMbl-
LJIEHHOCTD YaCTO MbITANACH MOAPAXATh PUPOJIE.

Pe3ybTaToM ee MnomnbITOK CTaly NaKeThl Vsl MO-
JIOKa ¥ COKOB B (hopme TeTpasapa, Tesa, COCTOs -

IEr0 M3 4YeThipeX PaBHOCTOPOHHUX TPEYrojib-

HUKOB.

Drta naes ObUIa BEPHOI, TaK Kak Takue na-
KETBl MOXHO ObLJIO CIOXHTh, HE OCTABJSIS HU-
KaKOro MecTa Mex/y HUMH, TO ECThb IKOHOMS
npoctpaHcTBo. HecMoTpsi Ha 3T0, 1aHHAs CH-
crema He onpaBaana cebs. Ona Tpedyer Lec-
THYTOJIbHOTO KOHTEHHepa JUIsi MaKeToB, a Tex-
HHKa YIIaKOBKHM paboTaer ¢ KBaApaTHbIMH WIIH

NPSMOYTOIbHBIMU OuepTaHusiMu. Harnpumep,
C YEeTHIPEXYroJibHBIMU siliikamMu. Eciu Tyaa no-
JIOKHTB IECTHYTOJILHUK, TO MO KPasiM OCTAHETCsi MHOTO CBOOOAHOTIO Me-

crta. HeakoHOMHOE HCMOJIb30BaHHME TMPOCTPAHCTBA BCErjJa O3HAyaeT

JuuHKui pacxoa aeHer. Eciu, Hanpumep, Takue SIILMKH CIOXHUTh B IPy30-
BUK, TO Hea(h(eKTUBHOE UCMOJIb30BAHUE MECTA TOBJIeYeT 3a coboii nomnon-
HUTEJIbHbIE PACXO/Ibl. W

96 BUOHUKA




Yyneca ynmakoOBKH. Jlaxe To, Kak IIOCKHE CeMeHa PACToNaraioTcs B
CrelMabHBIX Karcysiax, OpUeHTHPOBAHO HAa IKOHOMMIO rpocTpaHceTea. Kax-
JIbII CTPYYOK ropoxa JeMOHCTpUpyeT HaM 310. OcobeHHO npuMevarelibHbl B
3TOM OTHOWIEHWHW IUIOAbl Kacaruka. OHM pacrionaralotcs B Tpex s4YeHKax.
B kax10# M3 HUX HAXOAUTCH 1BA PSIIA MUIOCKMX CEMSTH, TUIOTHO NMPHXKAThIX IpYT

K Apyry. ®

Jypman pacnonaeaem ceou 6oab-
wue 80opoHKOODPa3HbIe UBENbI,
muamenbHo C6epHYE LiX.

Cemena deamoeo kKacamuka &
000a04Ke PaAcnonOMCeHsl NAOMHO
dpye k dpyey.
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Bonvbuwue nenecmku yéemos na-
dannuka vepes Hekomopoe ape-
M3 nocae mozo, KaK oHu pacnyc-
MUAUCH, GbI2AAOAM CMAMBIMU.
Onu npusnexarom H#yKoe-60c-
KOBUKO8.

Hpkue aucmes cyxoysema.

baeck nogepxiHocmu 3acmaeni-
em obpamumy GHUMAHUE HA
Kpacaexy.

YTIAKOBKA U PEKJIAMA

Pexaambi 6 npupode ne cywecmsyem? Imo ne makx. buonoeuveckue
YRAKO08KU 8ce20a A6AAMCA HOCUMENAMU PEKNAMbI.

YnakoBka kKak IIPUMAaHKa. Yrobsl npusieyb BHUMA-
HHME K CeMeHaM, MPUpoJa 4acTo UCIOoIb3yeT yrnakoBKy. Ha MHoro-
YUCJIEHHBIX KYCTADHMKAX BUCAT STO[bl, B KOTOPbIX HAaXOASTCH Ce-
MeHa., JIast Toro ytoOGbl MOTOM OHM MOIJIM B30WTH, MX JOJDKHBI

checTh MTHLLL. BaxHo, 4ToObI NTHILI 0OPAaTHIM BHUMAHWE HA SITO-
Jibl, TMTO3TOMY T€ 3a4YacTyl0 SIPKO OKpalleHbl — 3TO IMPHUBJIEKAET
ntuil. ToYHO Tak, Kak npupojaa, MoOCTyNnaeT co CBOMM yMako-
BOYHBIM MaTEPUAIOM TTPOMBILLIEHHOCTb. BONBLIMHCTBO MOKY-
narejieil ckopee KynsT KOH(eTbl B npekpacHo odopmIIeHHO
KOopoOKe, 4eM Te, KOTOpbIE JIeXKAT Ha I0JIKE B HEOPOCKHX KO-
pobkax. Mtak, pekyiiama, Kak B NMpUpoe, TaK U B 3IKOHOMHKE,
obecneynBaeT pacnpoCTpaHEHME MPOAYKTA. B

HpKHC JIMCTBSA. V HeKOoTOpbIX pacTeHMi, Kak, HarnpuMmep, y
CYXOLIBETa, HE3aMETHbIE LIBEThI OKPYXXEHbI KPACHBO OKPALIEHHBIMU JIMCThSIMH,
KOTOpbIE MPUBJIEKAIOT HACEKOMBIX. B

JlenecTkM 1LIBETOB — OOJIBIIUE PEKJIAMHBIE LIUTHI. Yem
bosbie MOBEPXHOCTDb, TEM CHJIBHEC OHA ﬁpocaeTcH B rinasa. HeKOTOpblC pacTe-
HUSA UMEIOT 04eHb DoJbIIKE JIENeCTKH 1LIBETOB, KOTOpPbBIE MPHUBJICKAKT BHUMA-
HHE HAaceKOMBIX. DTH OOJIbIIIHE JIEMEeCTKH TAKXKEe ABJIAIOTCS OTJIMYHBIMU Toca-
JOYHBIMH IUTOLIAIKAMM UT HACEKOMBIX. W

BJ’[GCTHUJ,HC IJIOOBI. Brneck nmoBepXHOCTHM — 3TO €lle OJIMH
MPU3HAK, KOTOPBI Ype3BbIYailHO NMPUTATATEIEH IS JTIOAEH, KMBOTHBIX
u nuul. [1pyu npou3BoACTBE YKpALIEHHH UCXOAST MMEHHO M3 3TOro. B
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Ileped kpacrbimu naodamu nmu-
Wbl HE MOZYm YCmosmb.

pacHbIi LIBET — Xopollee

CPeACTBO, YTOOLI NPUBIEYD
BHUMaHue. JIIoaM ToXe YUHTBI-
BAIOT 3TY OCOOEHHOCTD: Ha LIM-
Tax [UIA aBTOAOPOAHBIX 3HAKOB
4acTO MCIOJIB3YETCH KPacHbI
uset. C ero noMolLLbio OHU Tpe-
AynpexnalT o6 onacHoOCTH.
KpacHblii UBET TNPHUTATHBAET
ntuul. [TostoMy sironsl U ceme-
Ha, KOTOpbIE pacrpocTpaHsAioT-
cd NTULIAMH, KPacHOTo LBeTa. M

anTH)KBHHE apoMaToOB. Illpupnekatb MOTIyT He
TOJBKO 1IBET M (popMa, HO M 3aMaxu. ITO XOPOLIO U3BECTHO Map-
(romepun. Jlioaam 3amax apoHHUKAa KaXeTcsl OTTAJIKUBAIOILIMM.
OtBeyaeT 3a TOT 3anax apoMaTHyecKasi roJoBKa. DTOT 3arax Ma-
I'MYECKH NPUTATMBACT MAJIIEHBKHUX MYX. ADOHHHK HEKOTOPOE BpeMsl
VAEPXHUBAeT X, TaK YTO OHH MOTYT OINbUIMTH LIBETOK. M

BDOCKHC IMATHA Ha IIBETKE. Kak Tonbko HaceKoMble
MOJUIETAIOT K LBETKY, MATHA Ha HEM YKa3blBalOT UM JOPOTY K HC-
TOYHHMKY HEKTapa M ThIYMHKAM, TO XK€ CaMOe NMPOUCXOIUT C HeyBe-
PEHHBIM TMOKYMaTeJleM, KOTOPOro 3acTaBasieT BOMTH B MarasuH ymeso
odopmieHHas BuTpuHa. [Tyensl BUAAT yabTpadmoseToBoe H3JIy4eHHE, KO-
TOpPOE Mbl HE BOCIPUHUMAEM, MATHA Ha LIBETAaX XOPOIIO OTPAXAIOT ero U Ta-
KM 06pa‘50M NMPUTATHBAIOT HACCKOMBIX. =

Lleemokx opxudeu ompaxcaem
yasmpaguonemosvie Ayu.

CTpaTGFHH PEKJIAMBI. Ytobbl ynakoBka
MpOAYKTOB Opocajiack B IJiaza, MCMOJIb3YIOTCS
MHOro4YMcaeHHbie npueMsbl. Kopobouka kop-
Ma /uis Kouek ¢ hotorpadueii Ha Heil npu-
TArUBaeT ocoboe BHUMaHUE KOHTPACTHBI-
MH LIBETAMH — KPaCHbIM U CUHUM. M3006-
paXeHHe KOTeHKa 0CODEHHO MMIMOHUPYET
yesoBeky. [lo3osoueHHBIH Kpail cosgaer
BIIEYATJIECHUE YEro-TO JOPOTroro, Mo3TOMYy
MOKyMnaTejib YyBCTBYET, YTO OH Oeper and
CBOEH KOIIKK Xopolnid ToBap. B HeKoTopbIX
MPOAYKTAaX K 3TOMY npubaBisieTcst NpUSTHBIN
3arax, KOTOpOro MOKynatejb He 3aMeyaert.
HoBu3Ha Bcerma BOCNPMHUMAETCS TTOJOXH-
TeabHo. M B mocnenHo0 odyepeab NOKyNnaTeib

OﬁpaLLlaCT BHHMaHHE Ha HH[DOpMauHIO, YTO MNMH- lleemox APOHHUKA 8 pazpese: Myx
TaHUE H3TOTOBJIEHO M3 MACA KPYITHOrO poratoro npusaekaem 3anax nadaiu, He-
CKOTa U JIH4YuK. B NPUAMHBLIL 017 YeaoeeKd.
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Muxpacmpyxmypu aucma aomo-
ca nod INEKMPOHHBIM MUKPOCKO-
HOM.

baacodaps ceoum ceoiucmeam
CaMOOMUCMKU WBEeMOK Aomoca
cman 6 Gyoousme cuMeonNom Hu-
cmomei.

CAMOOYHUILAIOIIMECS
[TOBEPXHOCTHU

C nomowibio npocmuix u 3PPHeKkmusHsiX npuemMos pacmeHus U Hcu-
somHuuvie ovuwarom cebs. Texrnuka noavzyemcs 3mumu u3oopemenus -
MU npupoob.

E)CDCDCKT JIOTOCA. Unaniickuit 1oToC pacteT B THHHCTON Boae. OaHa-
KO OH OCTaeTCs O4€Hb YMCTHIM. ['psizb, KOTOpasi ONasaeT Ha JIMCThSI LIBETKA, He
3agepxuBaercds Ha HMX. HebGonbiioro konmuuecTsa BOJAbI AOCTATOYHO, YTOOLI
3Ta rpsa3b MOIJA CTeYb. DTOT MPO-
LIeCC Ha3bIBAIOT CAMOOYUCTKOMU M
roopsiT 006 <«addekre 1oTOCa».
Kak s0Toc nomaepxuBaeT YMCTO-
Ty? EciM paccMoTpeThb JIEnecTok
MoJi MMKPOCKOIIOM, TO Ha ero ro-
BEPXHOCTH OYyIyT 3aMeTHbI Ypes-
BBIYAHHO MaJeHbKHE Y3eJI0UKH.
Ha oaHOM MWIMMeETpe MX
MHHUMYM 20. OHHU coCTOAT M3
PACTUTEILHOTO BOCKa, KOTOPbIH
OTIEJISIETCA OT JIMCTA. DTH Y3eJIKH
MpensTCTBYIOT TOMY, YTOOBI 4ac-
TULBI TPSI3U M BOJIbI TPUXOIAMIIN B
CONMPUKOCHOBEHME C MOBEPXHOCTHIO JMcTa. Takum o6pa3oM, OHU 3arpsI3HSIIOT
TOJNBLKO y3eJKH. Ecain Ha IenecTok naaaer Karuisi BOJbl, TO OHa KaTUTCS OT y3eJl-
Ka K y3eJIKy U cobupaeT yacTuilbl rpsi3. Tak suct ouniaercs. IIpu onbitax aa-
Ke KJIEHKOe BEIIeCTBO HE 3a/ePXKHUBAJIOCH Ha JIMCThSIX JloToca. W

HOBCpXHOCTI/I, OTTAJIKUBAIOLIUE I'PSA3b. Yenosek, OTKPbIB-
muii apexT noroca, — Bunbrensm baptiort — uckaj BO3MOXHOCTS Iepe-
HECTH 3TY MPUPOAHYIO (POPMY CAMOOYUCTKM HA TEXHUYECKHE I10-
BepxHocTH. Tak, HanpuMep, OH HAHEC Ha TMOBEPXHOCThL JIOKKH U3
MCKYCCTBEHHOIO MaTepuasia MMKPOCTPYKTYPbI 1Mo obpasiy Jucra
notoca. Men He ocTtaeTcsi Ha 3TOM JIOXKKe, a CTeKaeT KaluIsiIMH, Kak

pacTuTe/ibHOE Macso. JlocTaTOuHO JIMIIb HA KOPOTKOE BpeMsi OIy-

CTUTD JIOXKY B MPO3payHyI0 BOAY, U OHA TOTYAC K€ CTAHOBUTCS
YUCTOM!
B npoMbiuieHHOCTH ObLIa, HanpUMep, pazpaboTaHa Kpacka,
KOTOpasi MpHu BBICBIXaHWM 00OpasyeT MaleHbkKue Oyropouku. OHM
BO3HMKAIOT U3 MeJbYallIMX 4acTHL, KOTOpbie A0DaBISIOTCHS B KpPacky.
Tak npu HaHeCEHUH KPACKH CO3/IaeTCsl BOAOOTTAIKMBAIOLIAS MOBEPXHOCTh
M3 MUKPOCTPYKTYp. Kak y nucra jiotoca, OHM TNpEnsiTCTBYIOT CO-
NMPUKOCHOBEHHUIO BOJIbI, MUK W IPA3M C OKPALIEHHOMN MOBEpX-
HOCTBIO; HU BOJIa, HU IbUIb, HU I'PA3b HA TAKOW NMOBEPXHOC-

TH He 3aJepxuBalorcs. Bojaa crekaer KaruisiMu, yBiaekas
3a coboit yacTulbl Tpsi3u. [TOBEPXHOCTb OCTaeTCs CYXOi
M YUCTOH. W




a(b(be]('l‘bl CAMOOYHUCTKH. YueHbIMH M HHXKEeHepaMK ObLIH pa3pa-
0OTaHbl CAMOOYMILLIAOIIHUECS TOBEPXHOCTH: YEpernuia, cTekj1ia OKOH, KepaMu-
Ka. Hanpumep, yMbIBAJIBHUK, BaHHA, JIaK JUIS IepeBa U aBTOJIaK, KOTOpbIe el -
CTBYIOT IO NPUHLMIY JloTOoca. KpoMe Toro, B HalllK JIHK CO3/1aeTCs IPA3e0TTall-
KMBAaIOLMIi TeKCTHIb, Bee 3TH caMoouMiaoliMecs MoBepXHOCTH H3 MUKPOCT-
PYKTYP TO3BOJISIIOT 9KOHOMHTbL BpeMsl, IHEPIrUi0, BOIY M MOIOLIME CPeaCTBa.
Hanpumep, aBTOMOOHIIb € TAKMM TMOKPBITHEM HE HYXKHO YaCTO MbITh, TaK Kak
JIOXKIb U POCa CMOTYT OYUCTUTB €ro OT rpsA3u. CaMoouUIIAIOLIHECs TOBEPXHO-
CTH UMEIOTCS M B KUBOTHOM Mupe. Korna HaBO3HbII KYK, HAalIpuMep, BuiOMpa-
€TCsl U3 KOPOBLETO HABO3a, OKA3bIBAETCS COBEPIIEHHO YNUCThIM. Bosbline 10x-
HOEBPOIEHCKKE OChl CKOJIMU 3aKarnbiBaloTcs Ha 0,5 M B necok, B 3eMJII0 MJIM B
HABO3HYIO Ky4Y, 4TOObI HAWTH JIHUHHOK XKYKOB-HOCOPOIOB, HA KOTOPBLIX OHH
OTKJIA/IbIBAIOT CBOM stittia. Korna oHM BBIOMPAIOTCS HAPYXKY, OHH OCTAKOTCH UM~
ctoiMHU. TTonobHoe HabonaeTCs M Y XKVKOB, XHUBYLINX B BOje. DTH XKYKH Yac-
TO BOAATCH B THHC U B I'PHA3H Ha JHC. KUIZ’_IEI OHH NMOJHUMAKTCH U3 BObI, rps3b
CTEKaeT ¢ MX IMaJKUX HaAKpbUiHil. MccaenoBanus nokasaiu, YTo MOBEPXHOCTD
MX HAAKPBbUIMIT U KPbLIbs APYTUX KYKOB CXOAHBI Mex1y coboii. [Tpu camooumn-
CTKE Y 3TUX XKYKOB K XOPOIIIO M3BECTHBIM J00aBISAIOTCH TaKXe HEU3YyYeHHbIe
apdexTol. Korna onum 6yayT ucciie1oBaHbl, BIOJIHE BEPOATHO, CTAHET BO3MOX-
HbIM MX MCITOJIL30BAHUE B TEXHUKE. W

baazodapa ocobomy nokpsimiio
Med cmekaem ¢ A0MCKU.

."b{l‘,l'a MoAbBKO cmpaxusaem nbiab
¢ eaas. M eom ona yxce wucmas.

Oca ckoaus ewinoazaem u3 Ky4u
Hago3a.
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[Moaosuna sbaoka, npomepma
BAMHBIM MAMROHOM, NPONUMAH-
HbIM ankozonem. Yowe uepes He-
CKOAbKO Onel pesyabmam o4eau-
den. Ilpomepmas nonogura mop-
wumes u nopmumcs.

U CIonb30BAHUE BOCKA

3awumusiit 60ck deaaem Koxcypy a0a0ka kpacueou u eradkou. Koc-
MemuvecKas npoMblUAeHHOCHb 3aUMCMB08ana 3mo 05 ceoell npo-
OyKuuU.

HAONOUYHBIN BOCK. Caexue 9610K1 0OBIMHO
MOKPLIThI Os1ecTsIIei rMankoi KoxXypoi. 3ammry
9TOU KOXypbl obecrneyuBaer s0JOUYHBIN
BOCK. DTO JIETKO YCTAHOBHUTE C NMOMOLIBIO
Hebosbioro oneita. s a3toro Heobxo-
AUMO 00TepeTh S16JI0KO BATHBIM TaMI10-
HOM, CMOYCHHBIM aJKOTOJCM. Llepc3
HECKO/IbKO JHeil obpaboraHHasi cTopo-
Ha s06/10Ka CMOPLIMTLCS, a MAKOTb CTa-
HeT pbixioi. HeobpaboraHHas cTtopoHa
A0I0KAa MOPTUTCH HAMHOIO MeJUIeHHee,
T.K. CJIOH BOocka He Jjaer A0I0Ky Mop-
wuThess. OH obecrieynBaeT TakXe M TO,
4yToOBI U104 He ObUI NMOBpPEX/IeH BPEeAHLIMH
BELLECTBAMH, HaNpumep cnopamMu rpubos. m

Yxon 3a BoJIOCAaMHM M KOXEM. Vuehbie-KocMeTonor Hay4YHJIUCh
BBLIEISITH BOCK KOXYPbl U3 OTXOHOB SIOJNIOK, OCTABIINXCS MOCTE UX OTKUMKH
MPH U3rOTOBJIEHHUU 0I0YHOrO coka. BblaeeHHBIH M OYMLIEHHBIH BOCK MOX-
HO MPHUMELINBATL, HAIPUMEP, K CPEeACTBaM 110 yxoay 3a BosocaMu. Kaxmwbiii
BOJIOC OKPYXKAeTCsl 4pe3BblYaiiHO TOHKUM CJI0eM BOcKa, Diiarogapsi 4eMy cHM-
KaeTcsl OMACHOCTD BHICBIXAHWS M KOHTAKTA ¢ BpeaHbIMK BelecTamu. C nomo-
[LIBIO €CTECTBEHHOTO CPEACTBA BOJIOC MOJYYAeT 3alNTY U cOXpaHsercs. DTo Ha-
TYPaJIbHOE BEILIECTBO MOXKHO 100aB/IsITh M B CPEICTBA MO YXOY 3a KOXEH pyk.
Koraa ero BTpaloT B KOXY, OHO HaJIeXKHO NpensTcTByeT norepe siaru. Kpome
TOTO, OHO CHMXKaeT BO3MOXHOCTb [0-
BPEXIEHUH KOXH, HarpuMmep Mnpu KOoH-
TakTe C pasbelalolIMMH XMMHYECKHUMH
cpencrBaMu. [1pu 3TOM OHO He npensiT-
cTByeT razoobmeny. Mcnonbiosanue Ta-
KMX €CTECTBEHHBIX BEIIECTB OTKpbIBAET
fepet KOCMETHYECKON MPOMBIILIIEHHOC-
ThiO OOJIbILIME TIepCreKTUBLI. B HacTos-
lee BpeMsi TMPOMBILLIEHHOCTh MHTEH-
CHBHO MCCIIEIYeT PACTHUTE/IbHBIH MMP,
M3yyasi BEILleCTBA, KOTOPbIE MOTYT ObIThb
MCIOJIb30BaHbl B KOCMETOJIOIHH, W

Ima yeeiuennas mooeab 6040ca no-
Kassiaem eeo Heuyiuamyn cmpyx-
mypy. Hbaounbillt 6ock okpyxcaem 6o-
A0c¢, 3diuian eco.
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ECTECTBEHHDIE
MATEPHUAJIbI

OCHOBHBIM UCMOMHUKOM 3Hepeuu

6 acueomnom mupe séasemcs Connye.
Connue daem dcu3Hb 6CemMy HCUBOMY.
Mamepuansi, Komopwie ucnoavzyrom
PacmeHrus, HaceKoMmble U HCUBOMHbIE,
YousumenbHo pasHooopasHei.
Huoncenepni u yuenvie nocmosHHoO
obpawaromes Kk Heucdepnaemou
COKPOBUIHUYE NPUPOObI




[IPUPOIHBHIE UICTOUHUKH
OHEPTUU

C nomowplo conneunoeo ceema pacmenus obpasyrom eeuiecmso,
obozawennoe snepeueu. denosex makxoce moxcem ucnonb3oeams
IMOM NPUHKUN.

(DOTOCHHTCS. [Tpu porocuHTe3E pacTeHUsi B T€YEHHUE BCETO
JTHSI C TIOMOILBIO COJTHEYHOMH IHEPTUM CO3Aal0T U3 BOABI U yIJe-
KHCJIOTO ra3a oborailleHHOe Heprueil BelecTBO, a UMEHHO
IJII0KO3y M Kucopoa. POTOCUHTE3 NMPOUCXOIUT B JIMC-
ThAX pacteHuit. ConHeYHbIH CBET MOMIOAETCS XJI0po-
dbutom: ero sHeprusi ynorpeGisieTcss UIsi CO3AaHMs
rJ1I0KO3bl. B TO BpeMsi Kak yrjleKUMCIIbli ra3 rnpoHuKaer
yepe3 OTBEPCTHA HAa HUXKHEH CTOPOHE JIMCThEB, BoAa 10-
crynaet yepe3 KopHU. CollHeuHast SHeprus Jaer Xo/ le-
JIo# LIeMmoYKe XMMHUYeCKHMX peakumid. Boaa paciuenisercs
Ha Boaopoa M Kucaopod. Boropoa coeamHsieTcs ¢ yrie-
poaoMm, 0bpa3sys U3 VIJIEKUCIOoro rasa riwokosy. [moko-
3a JaeT IHEpruio /Uisl pocTa pacteHuit. Bo Bpems doro-
CHHTE3a pacTeHWe BblpabaThIBaeT KHUCJIOPOI, KOTOPBLIN
OTHaeT BO3AYXY. DTOT MPOLECC MOXHO MPeJICTaBUTh B BUJIE ypaBHE-
HUS:
VIJIEKMCITBIN a3 + Bola + coHeuHasi SHEpIrvs — IJII0Ko3a + KUeiopoa

PacturenbHbie coTHEUHBIE (DaOPUKH. Jluct pacre-
HHA — 3TO CaxapHas (baﬁpnxa, NMpHBOIAKUMAadA B NeHCTBUE COJIHLIEM.
Ecnu pacCMOTPEThL pa3pe3 3€JIEHOIro JIMCTa 1nmoja MHUKpPOCKOIIOM, TO
MOXHO YBHIETb €TI0 KJIETOYHOE CTPOCHHE. Knetku CKpPbIBAKOT MHOXECTBO 3€-

JICHBIX ANPBILICK JIMCTA, KOTOPBIC COACPXKAT Kpacsallee BEUICCTBO — XJIOpO-

¢wnn. Eciu paznenuTs 3eeHoe sAPBIILIKO JJMCTA Ha TOHYAKLIKWe cpe3bl U pac-
CMOTPETh MX MO 3JIEKTPOHHBIM MUKPOCKOIIOM, TO MOXHO YBMIETH Pacioio-
JKEHHbBIE APYT Ha ApYroM MeMOpaHbl, rae MpoMcXoauT GOTOCHHTE3, KOTOPBIH
IMPOXOIMUT B JIBE CTYIECHU. B

Xumuueckasn chopmyna enoxkossi:
6 amomoe yeaepooa (C), 12 amo-
Mmoe odopoda (H), 6 amomoe kuc-
aopoda (0) obpazyrom anioko3y.

Membparb 6 3ereHom
AdpbiiKe aucma pac-
noaoxcersl wmabene-
obpasno dpye nao dpy-
20M.
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NUCTOYHUK XU3HU —
COJIHEYHas SHEPTIUS. Tpaso-
SITHBIE JKUBOTHBIC, HATIPUMEP Mbl-
M, MUTAIOTCS PACTHTEJIbHON TMH-
uieit. TeM caMbiM OHH MCIONb3YIOT
4acTh COJIHEYHOW SHEPruM, Iojay-
YeHHOW pacTeHUeM Uil MpOoLEeCCOB
XKHU3HENeSTEIbHOCTH, XHUIIHUKH MH-
TalTca KMBOTHbIMU. Komka, K
MPpUMEpPY, €CT MOJIEBBIX MBILIEH.
braronapst cbeieHHBIM BellleCTBaM M
MOJYYEHHOM TPH 3TOM SHEPIrUH OHA
KuBeT 1 pacter. TexHHKa 1oKa eule
HE 3HaeT MaTepuaia, KOTOpbId MO-
XKET pacTH M YBEJIMYMUBATLCS.

HpOH3B0}1CTBO BOOOPOAA. B nepsyio ouepeib ¢ MOMOILLBIO COJI-
HEYHOM HEPruM BoJa paclleruIsieTcsi Ha BOLOPOA M KMCJIOPOA, KOTOPBIH 1Mo~
CTynaer B BO3AyX. 3aTeM M3 Bo3ayxa 3abupaercs yriaekucblit ra3. [Torom yre-
KMCJIbIH a3 ¥ BOAOPOJ COCAUHSIIOTCS B MOJIEKYJIbI IJTIOKO3bl. YXe B nepBoii a-
3¢ (hOTOCHHTE3a, KOr/la MPOM3BOJIMTCH VIJIEPOI, Mbl MOXKEM 3aUMCTBOBATDb UIICH
JUISE TEXHUKH. YTJIepoa — 3TO HOCHTEIb IHEPTUM, De30MacHbIN LIS OKpYyKalo-
e cpensbl. CyliecTByeT HEeMalo BO3MOXHOCTEH ero npuMeHeHus, B

<<BHOpeaKTOpr>>. K 3e/IeHbIM pacTeHHAM OTHOCATCH TaKXkKe MHOro-
YHCJIEHHbIE OJIHOKJIETOYHBIE BOAOPOCIH. OHM TOYHO TaKXe MOryT ob6pa3oBbl-
BaTh caxapHble CyOCTaHLIMH, 3a CYET KOTOPBIX MOI'YT CYLIECTBOBATD IPYTHE MH-
KPOOPraHW3Mbl, KaK, HarpuMep, nyprypHole 6akrepuu. BMelnarenbeTBo Tex-
HUKH NO3BOJIsET BRICBOOOXAaTh Boaopod. Boropocau u nypnypHbie 6akTepuu
COBMECTHO paboTaloT B JIABOIHBIX «OMopeakTopax». [1pn 3TOM 3eieHble BOIO-
POC/IM NPOU3BOAAT caxap, a MypnypHble 6akTepuu nepepabaTbiBalOT €ro B BO-
JOPOJ1 M APYTHe NMpoayKTel obMeHa BewiecTs. Bogopon MOXHO MCMOIB30BaTh B
KauecTBe HocuTens 3Hepruu. Maes nposepeHa B Caxape, rae, Kak U3BECTHO,
nocrato4Ho cosHua. Uit npeobpa3oBaHusi COMHEYHON HEPruU MOXHO CTPO-
UTh Ooabluue «ep-
Mbl». KoHeyHo, 2TO
aeno Oymyiiero, oa-
HAaKO 3TOT MeTOl
MOJNYy4YEHHUS IHeEp-
MU 4Ype3BbIYaiiHO
rnepcrieKTuseH. W

B dwnax Caxapsi npo-
godumcs  HeoObIMHbII
IKcnepumenm: 8 06oli-
Hom Guopeakmope Hhuzo
Pexenbepe evipawjuea-
em nypnyprsie Gaxme-
puu u 3eaervie 8000poc-
Au, 4mobst noayyums

8000p0od.

Bom;moii 6yk — He 41O
MHOE, KaK NMPUPOHas CoJi-
HeuHasi anekTpoctaHuus. U3
KOpHEH 1Mo TOH4YaHlIKWM MPOBO-
JSILLAM COCYaM MOCTOSIHHO Te-
4eT MOTOK BOJbl BBEPX K JIMCThb-
siM. Yepes weneobpasHeie oT-
BEPCTHSl JIMCTb BOCIPHHHUMA-
10T BO3/lyX, a 3eJIeHble KJIETKH B
JIUCTBSIX MPOU3BOAAT U3 BOABI M
YIJIEKHCIOro ra3a  IJIoKo3y.
Kuciopoa uepes 3TH ke Mellb-
vaiime weneobpasHbie oTBEP-
CTHSI ONATH MOCTYNAET B aTMO-
cepy. YenoBeky M KHBOTHBIM
OH HYXeH uisd abixaHus. Yrto
MPOUCXOAUT € II0K030i? OHa
pacTBOPAETCSH B BOAE W TEYET M0
TOHUYANHIIMM COCYIaM BHYTPH
AepeBa BHU3 K KOPHSIM, e B
npeobpasosaHHoi ¢opme Ha-
KaruimBaetcsi. Bee npowucxoaur
KaK B BbICOTHOM 31aHHH, B KO-
TOPOM JIM(THI MOCTOSIHHO eayT
BBEPX M BHH3 OT KPBILLM 10 MO/~
Bajia u obpartHo. B

ECTECTBEHHBIE MATEPUAJIbI
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DHEPTUA
3ABTPALLTHEIO THS

Hoevie ucmounuku swepeuu 6 Oydywem obecnewam Heobxo0umoil
IHepeuell eeco mup. K makum ucmounuxkam smepeuu Hapady ¢ CoaH-
Uem u 6empom OMHOCUMCS 6000PO0.

BJIBKT’DI/I‘IGCTBO U3 COJIHEYHOTI'O CBETA. ConHeuHble 271€KTPO-
CTAHLIUM MPeobpasyIoT CONHEUHYIO YHEPTHIO HEMOCPEACTBEHHO B 3/IEKTPHYEC-
kit ToK. CoTHEYHBIH 3JIEMEHT COCTOMT M3 JIBYX TOHKHX CJIOEB MOJIYITPOBOAHHMKA,
Harpumep u3 KpemHusi. [loaynpoBoaHMKN — 3TO MaTepualibl, NPOBOAUMOCTD
KOTOPBIX PacTeT ¢ MOBbILIEHWEM Temrepatypbl. OQHH MOJYTIPOBOIHHKOBBIH
cioit 06paboTtaH Tak, YTO IEKTPOHOB (OTPULIATEIBHO 3aPSKEHHBIX YacTHIL) B
HeM BoJblile, YeM HyXHO. 3apsil TOH CTOPOHBI OTpULIATeIbHBIH. B 1pyrom xe
cJ10€ 27IEKTPOHOB HeI0CTaeT. 3Ta CTOPOHA UMEET NMOJIOXHUTEIbHBIN 3apsa. Korna
COJIHEYHBbIi CBET M0Ma1aeT Ha IEMEHT, 3apsiiibl MOJYYAIOT HMITYJILC K BhIPABHU-
BaHH10. M30BITOUHBIC 2/MIEKTPOHBI MEPEMELIIAIOTCs OT OTPULIATENIBHOTO ClOsi K
MOJIOKUTEIbHOMY. biarosiapsi NOTOKY 21€KTPOHOB [0JY4aloT TOK € HATIPSDKEHM -
eM npubanautenbHo ot 0,5 10 | B. CoHeuHbIe 21EMEHTBI COEIMHSIOTCS B MO -
JIH, @ OHH, B CBOIO OYEpe/lb, B COMHEUHBIE BaTtapen GOJIBILION MIOLIAAH, YTOObI
MOay4UTh H0sIee BLICOKOE HanpsikeHHe. B

Coaneynniii 21eMenm cocmoum u3 COHHC‘JHHH OHEPIuUs B HOBCEHHBBHOI::I KU3HHU. CriyrHUKH ¢
mpex cioes: ompuyamenbHoco KOCMUYECKHE CTAHLIMK CaMM MPOU3BOMAT TOK, HEODXOMUMBIA /U1d UX padoThkl, ¢
Kpemnego2o caos, nepexooro2o MOMOILIBIO COJIHEUHBIX 2JIEMEHTOB 3JIeKTpocTaHLmid. [L1s 317010 y HUX MMEKoTCs
CAOA, NOAOACUMENbHO20 KPEMHE= | Gonpiine «COHEYHBIH Mapyca» ¢ ThICSYaMM COMTHEYHBIX 2eMeHTOB. B noscen-

6020 cnoA. Imobvt noAy4umbs MHO-
20 ceema, COAHEHHbIE INeMeHmbl
.3;‘!{’Kfﬂﬂﬁ('!?l’ﬂﬂ£{ﬂfe‘ eceeda Hanpae-
ACHBE HA K02 K COAHWY.

HEBHOI KU3HHU COJIHEYHBIC JIEMEHTBbI CTYKAT HCTOMHHUKOM TOKa JUTSI OCBETUTE b~
HBIX MTPUOOPOB, MOPTATUBHBIX KAILKYJIATOPOB, 4aCOB WJIM aBTOMATOB Ha MapKOB-
Ke. C MoMOolIbIO COTHEYHBIX 3JIEMEHTOB Ha KpbILLE IOMa MOXeT BbIpabaTbBaThCH
TOK, HCTIOJIb3yeMBblii, HarTpUMep, Uisi CHabXeHHs1 ropsiueil Boaoii wiu wist paboTsl
OBITOBBLIX NMPUOOPOB, MPUMEHsEMBbIX B JoMaliHeM xo3sicree. Mccnenosatenu
MBLITAIOTCA CO3/1aTh ABTOMAILIHHBI, paboTalolIKe Ha COJTHEYHOW SHEPTHH. W

106 BUOHUKA



Boaoroa —
YyJI0 BYIVILETO

Ymo 6wt Obir0, ecau 6bl npu npoyecce pomocunmesa y pacmenui
6000p00 He coedununca Obl ¢ uenoukou yeaepooa, a bvia 6bl cnpec-
COBAH U NOOHAM 6 cmanvHulx yusunopax? Ilpu 3mom mel moxcem
u3yyums Ha4ano npoyecca cunmesa y pacmenuu. Pacmenue uc-
noab3yem 3eAeHblll nuemexnm aucma xaopoguan, 4mobsl ya08umso
CONHEYHbIU ceem u noayyums 3Hepeuro oydyweeo. s amou yeau
Heobxodumo pazpabomams NOOX00AULUe Xumuyeckue eeujecmea,
KOMopble MeHee BOCNPUUMHUBHL U HE MaK Obicmpo paspyuaromcs,
Kak xaopoguan. Yenosex moxcem ucnoavzoeams nodobHvie npo-
ueccol 8 C80UX Uenax.

Hocurenb SHEPIUU — BOIOPO/I. Yenosek eliie He B COCTOAHHH
MPOM3BOAUTL BOJOPOI MO MeTody 3ejeHoro aucra. Ho 3to 6e10 OB camoe
BaXHOE JOCTHXeHHEe ODMOHMKH, KOTOPOE TOJBKO MOXHO cebe MpeactaBuTh.
BeposiTHO, 9TOro MOXHO O6yaer noctuyb 3a 15—20 ner. Toraa Mbi Moriun 6b1 OT-
Ka3aThCsl OT SIIEPHBIX JIEKTPOCTAHLIMI M HAM HE HYXKHO ObUTO Obl CKMIaTh UC-
KOIaeMoe ropro4ee — yrojb, HedTb, raz. OHO BecbMa JI0poro, M €ro 3anachbl He
Oe3rpannuHbl. PazymHee Obu1o Obl IPUMEHATH yrojib M HedTh Kak 0asy s
MPOMU3BOJICTBA MCKYCCTBEHHBIX MaTepHa/lOB, BMECTO TOI0O, YTOOBI CXKHUraTh UX
Ha TEIJIO3JIEKTPOCTAHLUMAX WIM NMpeodpa3oBbiBaTh B 3/EKTPHYECKYIO HEpP-
ruto. Ho nonydyeHue Bogopoa Bee ellle CBA3aHO ¢ BHICOKMMH 3aTpaTamMu, TaK
KaK Ha paculerjieHue BOJAbl HA/0 3aTPATHTh MHOTO JIEKTPHYECKONH IHEPTHH.
Connue Moryio 661 gath 6ecnnatHyio 3Hepruio! OHO exe4acHO NochulaeT Ha
3eMJ110 CTOJIBKO 3HEPTUM, CKOJIBKO BO BCEM MMpe noTpebisercs B roa. ®

HOHY‘-IGHHC BOOOpoOAa IOCPEACTBOM COJIHEYHOU 9HEP-

I'MH. Yxe nMeIoTCs KOHKPETHBIE HCCIeI0BATEIbCKHE MPOEKThl, B KOTOPBIX 110
BCEMY MMUPY Pa3bICKMBAIOTCH MOAXOMSLIME MECTA JUIS MOJYYEHHS BOJOPOaA HA
reJIMOTEPMUYECKHX JIEKTPOCTAHLIMAX, DTO
JOJIAKHbI 61)[Tb PETHOHEBI C BBICOKOH COJI-
HEYHOW MHCOJIALMENH, MO3BOJSAIOUIEH [10-
JYYHTh HC()GJ(OJLHMOC KOJIMYECTBO 3IHEP-
I'HH.
Kak nomkHa pabotarh Takas 3JIEKTPOCTaH-
uua? B Hacrosiiee BpeMsi GbUTH MPOTECTH-
POBaHblI TAK Ha3biBAEMBbIE TEPMOMAacCiia, KO-
TOPbIE BOCIIPUHUMAIOT M HAKAIUIMBAKOT COJI-
HeyHoe Tervio. OHM MoryT narek Oosblioe
KOJIMYECTBO HEPruu 1npu (hoKyCcHpoBaHUH
cuibl conHua. IMocpeactsom cucteM obme-
Ha OHMW BbIpabaTLIBAIOT Map, KOTOPbIH, B
CBOIO 04epe/ib, BpalaeT TYPOUHbI U [MoJTy-
YyeHUs1 IeKTpuyeckoro Toka. C rnoMoubio
3JIEKTPUYECTBA, MOJYYEHHOr0 TAKUM CIIO-
coDOM, MOXKHO OyIeT pa3jioXHMTh BOLY Ha ee
COCTaBHBIC YaCTH H MOJYYHUTH BOIOPO/IL. a

C:mmunn.m CHJIBl  BOJIBI,
SHEPrHM BeTpa M COJHLA
MOKHO TOJIy4aTh TEILUIO U 3J1eK-
TPHUECTBO criocobom, Gesspes-
HBIM JUISI OKPYXalolllel cpelbl.
':}_TICKT[)H‘[L‘L"['HO MOXET Hakalrl-
JIMBATLCA M XPAHUTBCH B BUIIE
Bogopona. l'opiouune 3/1eMeHThI
MOIYT MpeBpallaTh SHEPrHio BO-
Jopojaa B 'J)ICKTDH‘ICCKHﬁ TOK H
teruo. [TpumeHeHue Bomopoa
yxke onpobosaHo. MHOXecTBO
aprodycoB ropoackoro TpaHc-
nopra r. 3aapbpiokkena (Iep-
MaHUsl) e3aaT Ha BOOpOAE, KO-
TOPLI XPAHUTCH Ha Kpbille aB-
Tobyca B CTAJIBHOM LWIMHIApE.
Motop paboraet Ha CHHTE3HpO-
BAHHOM BOJOPOAE TAK XC XOpoO-
o, Kak Ha Gensuue. [Mpeumy-
LHIECTBO BOoaOpOAa COCTOMUT B
TOM, 4TO B npouecce paboThbl He
oOpa3sveTcsi BPEAHbIX BBIXJIOI-
HBIX Ia308B (ec/u BOOOPOI, CKH-
raéMblif B MOTOpE, COCIMHACTCSH
C KMCJIOPOIOM, TO MoJy4yaercs
Bona). (@opmyna: soaopoa +
Kuciaopoia — Boaa). B wawm
JIHH, KakK B aBTOMOOMIbHOM
MPOMbBILLIEHHOCTH, TaK U B OTO-
MUTEJIbHOM XO038HCTBE p:l'ipﬂﬁﬂ—
TBIBAKITCH TOPKOYHE DJICMCHTHI,
C MNMOMOLUBLIY KOTOPLIX H3 BOIO-
pola M KHCIOpOAa MOJy4aloT
MEKTPHUECKHH TOK M Teruio. B

Ha kpbiwe asmobyca naxodam-
CA CIMAanbnble WUAUHOPHE ¢ 6000~

podom.
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Hepeso — mpaduyuonnbiii cmpo-
umenbHbLil Mamepuan.

llocae moeo kax kaemka pasde-
Aunace, 0epeeo cmpoum u3z co-
eduHeHHbIX dpye ¢ dpyeom ueanio-
A03HbIX 60NOKOH CINEHKY KAeMKU,
Komopyw enocaedcmeuu ece bo-
aee ymoawaem u ykpenasem. H3
MHOMCECMEa  MAKuUx CMeHoK
Kaemiku 603nuKaem dpeaecuna.

TPAIUIIMOHHBIN
MATEPHUAJT — TEPEBO

Cambiit yougumenvHolii CMpoumMenbHblli. Mamepuan — 3mo 0epeeo.
Yenosek Ha npomadceHuu MHOUX 6€KO08 UCNOAb3Yem 6 CMpou-
menbcmee 0pesecuty.

,HepeBo — €CTECTBEHHBbIU mMarepuall. Co spemeH
KaMEHHOTO0 JIIOJIH Pa3HOCTOPOHHE MCIIOIb30BAIM NPUPOAHBIN Ma-
Tepuan — aepeso. [depeBsiHHble OANKH MOTYT CIIYKHUTh LIS pa3-
JMYHBIX Leseid. OHHM JINLLb B HE3HAYMUTEILHOI CTeNeHM BhblIep-
JKHUBAIOT PACTSIKKY, 3aTO JIETKO BbLIEPXHUBAIOT AaBieHue. [Jdaxe
MIp¥ HEKOTOPOM crudbe oHW He Jomalotcs. J1o cux nmop ocHoBa
KPBILL AeaeTcst u3 aepesa. M3rotosasTb OCTOB KPBILLIK U3 a0~
MMHMSI WKW packKochl U3 DeToHa HeBBITOAHO. Takue mMarepuabl
JIOPOTH, TSXKEJbI, CJIOXHBI B M3rOTOBIEHUM M HEe TaK MpoyHbl. Jlepeso
XKe OKasbIBaeTCs [UIS 3TOTO CaMbIM MOAXOASILIMM MATEPHATIOM.
HepeBo, Kak jiobasi pacTUTE/bHas TKaHb, MMOCTPOEHO M3 OTAEJ]bHBIX KIIETOK.
OHM UMEIOT I0BOJILHO TOJICTHIE CTEHKH M3 LIEJUTIOJO3HBIX BOJIOKOH. Llesono-
3y pacTeHHe W3rOoTOBJSET W3 NMPOAYKTOB (DOTOCHHTE3a, 3JIEMEHTOB [JIIOKO3bI.
Taxkum oGpa3om B AepeBe XPaHUTCS YacThb COTHEYHOU IHEePruM, KOrua-To Boc-
MPUHATOH NHCThAMU. K CcTeHKaM KIJIETKM TakKHWe BOJIOKHA LIE/UTIONO3bI
MPUKJIEUBAIOTCS BEIIECTBOM, MOXOXHM Ha Kieil. OHO Ha3bIBaeTcs JIMTHUH.
B 3TOM CX0ICTBO HATYPAJILHOTO MaTepUalia iepeBa U TEXHHYECKOro Matepuania
KenezobetoHa. B xkene3obeToHe npumeHsieTcs NMpovyHasi apMaTypa M3 MeTasliu-
YEeCKMX CTEPXKHEH WIM MeTaUTMYecKOi NMPOBOJIOKM, KOTOpas 3ajJlMBaeTcs lie-
MeHTOM. B npupone — npouHsie LeTIO-
JIO3HBIE BOJIOKHA, KOTOPbIE BKJIEEHBI JIMT-
HUHOM. OBa Marepualla — MHOTOKOMITO-
HEHTHBIE. YueHble M3YYWIW JIPEBECHHY,
yTOOBI MOHATH, KaK MOXHO Haubosee
3KOHOMMWYHO U3TOTOBHTbH HCKYCCTBEHHbIE
MHOTOKOMITOHEHTHBIE MaTepHalibl.
V peBecHHBbl €CTh HENOCTATOK: OHAa He
Be3Jie OJIHOPOJIHA, rOMOreHHa. ['oiuyuHbIe
KOJIbLIA JENAT JepeBO Ha
C/IOM, pasjiuyHbie 110
TOJIIIMHE, BEPTHKAJIbHO
K KOTOPBLIM IPOXOIST
CTEpPXKHEBbIE JIY4H. DTO
OCJIOXKHSAET MCIIONb30Ba-
HUE JpeBeCUHbl. TexHHu-
Ka HMMEET BO3MOXHOCTb
co3natk Oonee cosep-

Kmo xouem 3name, Kaxoea ueanonosa

WeHHbIH Matepuai. be- Ha Ouynb, mom doaxcen 83amo 8 pyKu

TOHHBIC H CTAJIbHBIC HOCH-  gamuyio nasouxy. Ee conoaxa cocmo-

Teiu GoJiee OMHOPOAHBI M UMCIOT  um npakmuvecKku u3 HUCMbIX UEANIO-
MEHBILIE cJ1abbIX MecT. B NO3HBIX BONOKOH.
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,[lepeBo — OCHOBHOM MaTepual
JJI U3TrOTOBJICHUA 6YMaI'PI. Hepe-
BO SIBJISIETCSI OCHOBHBIM MaTepuaioM JUis
rnpou3BojcTBa bymaru. B npupone Toxe
MCIoab3yeTcsi Oymara, WM, TOUHee, na-
nbe-Matlile.
Kak myesibl CTPOAT CBOM LIECTH-
YroJIbHbIE COThl M3 BOCKA, TAK OCHI
CTPOSIT CBOM COTHI M3 OyMaxHOM
cyocranuuu. llectuyronbHas
KOHCTPYKLIMS 9KOHOMMT TIpO-
CTPAaHCTBO (Ha JaJOHK MOXHO
pa3mecTuTh Oosee ueM 100 cor
JUIS IMMMHOK MJTH LIS 3aMacoB
mena). Ocel cockabnuBaloT 4e-
JIIOCTAMM CyXOe JepeBO, 3HauM- Omu combt 00H020 u3 6udoé oc
TEJILHO YBEJIWYMBAIOT ero o0beMm COCMOAM U3 CMPOUMeNbHO20 Ma-
CJIIOHOW M HAaKJIEeMBAlOT BOJIOKHHCTYIO mepuana — Gymazu.
Bumanymas & Oauny Opeeecnas cybcTaHuUo cinossMH. Tak crpositcs Oy-
KAemKa ¢ pazaudHbiM pucynkom pac- ~ M@XHbIE cOTbl. [loeBbie OChl CTPOSAT
NOAONCEHUS BO0A0KOH Moeaa Obi CBOM THE3[1a U3 OOHOIo MJIH HECKOJIBKHX
cmams obpasyom oaa mexuuweckux — CBOOOAHO BUCAIIMX coT. HekoTopbie BH-
mamepuanos. Abl OC XKHBYUIME MOIA KpbIlLIAMH JOMOB,
000pa4yMBalOT CBOM COTHI KOJOKOJI0O0-
pasHbIMKH OyMaxXHbBIMH ODpa30BaHUSIMH.
OHHU npornuTaHbl 0COOBIM BEILIECTBOM M MO3TOMY BOAOHEeNpoHHUILIaeMbl. Kor-
J1a MJIET JI0XKIb BOAA, CTEKAET C HUX. M

bymaxHble MHOrO(QYHKIIMOHAJIbHBIE CUCTEMBI. Bosb-
HIMe 1o pasMepy Oochl, 00pa3ylollMe KOJIOHHH, CTPOAT rHe3/la KaK MHOTOKOM-
MOHEHTHYIO CHUCTEMY, KOTO-
pas  BBITIOJIHAET pa3Hble
yHkuuu. Ocbl NPUMEHSIOT
MaTepvas, HaroMHWHAaIOWWN
Oymary, HO MCIOJIB3YIOT MPH
3TOM HAalOJHEHHBIE BO31Y-
XOM TOJIbI€ TPOCTPAaHCTBA.
Bce 31O coopyxkeHMe AeicT-
BYET M KakK TEPMOM3OJATOP.
Tak ¢ noMolIbIO OIHOTO Ma-
Tepuana Mpupoaa AO0CTUTraeT
pa3HBIX LeJieil. |

Imo bymaxcroe eHe300 Ha KapHU-
3e umeem pasmep noumu c gym-
BONbHbIL MAY.
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Kocmuas moszons obpaszvemces
B0KPY2 CAOMAHHO20 Mecma.

[Tpsimoe KocmHoe obpazoearnue
1. Knremku & eude nemenv (1) npeobpasy-  mxarneii (3), komopas pacuupaemcs u cma- — OMKAAOLIBAsA 80Kpye ce0s KOCMHbili Mame-

womes 6 Kocmuoe obpasosanue (2), danee

Knerku mwisa

Komnsiomepnoe uzobpa-

caomannaa kocms bedpa,
Komopylo nepeeazwigatom
& Mecme nepeaoma, cpac-
maemcs, npuobpemas Ha-
HAABHOE COCMOAHUE.

HCeHue aAeHeHua Kocmu:!

WU3BECTKOBBIE COJIU

HYenoseueckoe meno pacnonrazaem cosepuieHHoOU cucmemou 01 reve-
HUA KOCMHbIX nepeaomos. Texnuxa pabomaem nao mem, ymobwl 3a-
UMCMBOBAMb MY CUCMEMY 045 CEOUX Uenell.

TPAHCIIOPTUPOBKHU MaTepHalia. Tor, kro

cioMal Hory, noJpkeH Habparbest TeprieHusi. HeobXoaMmMo HaloXUTh Ha Te-
PEeJIoM TUTICOBYIO TOBSI3KY, M Yepe3 HEKOTOPOe BpeMs KOCTh cpacteTcs. Ye-
pe3 HeCKOJIbKO Helesb Mocje nepesioMa MMIc CHUMAIOT, HO CIIOMaHHOM
KOCTH €l1le HeJTb3sl JaBaTh CUJIbHYIO Harpy3ky. [Tocne nepenoma obpasyer-

. CA TaK Ha3bIBaeMasi KOCTHasi MO30JIb, H KOCTb IOCTENEeHHO HauWHaeT
B KpernHyTb. Yepes nosiroaa Kocth MOJHOCTLIO BbUleueHa. MTak, KOCTHBI#H
MaTepHal MOXeT caM cebsl «peMOHTHPOBaTh». OH COCTOMT YaCTHYHO U3

. \ TBEPABIX, YACTHYHO M3 JIACTMUYHBIX JIEMEHTOB, KOTOpbIE MPEeKPACHO
>A COEIMHAIOTCH. 3HAYMTEILHYIO POJIb IPH 3TOM MIPalOT KJIETKH, KOTO-
i pble MOTYT MEpPeHOCUTb M3BECTKOBbIe cOJIM. OHU HecyT uUX Tyla, riae
| KOCTb IOCTaTOYHO TOHKasi. [lpyrue KieTKu MoryT 3abuparth 3TH CO-
JIW TaM, IOe KOCTb o4YeHb Tosictast. Takum oOpasom, yepe3 He-

= CKOJIBKO HeJlesTb TIoc/ie NepesioMa KOCTh Bo3BpalliaeT cebe Hop-
MabHYIO hopMy. 3a 3TMMH TpoLEccaMH MOXHO Mpocie-

JAWTh C MOMOLLBIO KOMIIbIOTEpa. B

063983)’2!?3(.‘3 HCURY U3 COCOUHUMENbHBIX SECMPAUEAIMCA KOCMHbIE obpazosarus (5),

Hosumca 3awamxom xKocmu (4). B wnezo  puan (6) — max obpazvemcs 6 Kocmb.
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CamosieueHUe KOCTEN. [Tpupona Mmoxet neunThb cedst cama. Koctu
npu crubaHWH CO3MAI0T pacnpeaesieHHe JeKTPHUECKHX 3apsiioB, KOTOPOeE Be-
JET K CKOTUIEHHUIO 3JIEKTPUUYECKMX 3apsiOB Ha BHYTpeHHeit ctopoHe cruba. OHu
34ACTABJIAKT KOCTHBIE KJIETKH OTAaBaTh U3BECTKOBLIE COJIH. B."Ial"OJIaDH ITOMY
KOCTb CTAHOBUTCH CITOCODHOM K COMPOTHBJIECHHIO NPH NaBJICHHH, crube u Bpa-
LHIEHUHW. B

CaMOJIEYEHUE B TEXHUKE? MoXeT M TeXHMKA HCTIONb30BATh 3TOT
npuHuUMN? TexHUKa He UMEET XKUBBIX KIIETOK, KOTOPbIE TTPOU3BOIST M3BECTKO-
BBIE COJIM, HO CaM TPHHLIMIT MOXET ObITh 3aMMCTBOBAH,

Kene300eToHHBIC MOCTBI, HATIPUMEP, HHOTIA PXKABEIOT M3HYTPH, TaK Kak
JOX/b W CHEr MPOHUKAIOT Yepe3 TOHKHE TPELIMHbI, H ONOPHBIN CTAIBLHOM CKe-
JIeT HaYMHAaeT pPXaBeTb. 3/1eChb MOXHO ObUIO ObI MCMOJIL30BaTh MPHPOAHbIMA
MPUHLIKII CaMOJIEYEHUS: €CJIM K PXAaBEIOLIEMY 3alllMTHOMY MOKPLITHIO MOCTa
MPUKJIAIBIBAIOT OTPULIATE/IbHOE HATPSKEHUE U 3aCTABISIOT Yepes3 e Mpo-
HHUKAaTh PACTBOPEHHbIE B BOJIE MOJIOXUTEIBHO 3apsiKeHHbIE HOHBI KaJIbLIMA, TO
MOJIOKHUTEIbHO 3apsaXeHHbIe YacTHLILI OVIYT rnepeMenarbesi K OTpHLATeIbHO-
MY TTOJTIOCY M TaM ocelaTh. Tak MOXHO ObL10 Obl 3aKPBITh LLIETH, U MOCT HE CTall
Obl pxaBeThb. [TonobHbIE HAEH yXKe NMPEeTBOPSIOTCS B XKU3Hb B ONBITAX CO LIMYH-
TOBBIMH CBasiMM. TeXHHUYECKYIO OLIEHKY HM MOXHO OyleT JiaTh Yyepe3 HeKOTO-
poe Bpemsi. B

C60p U3BECTKOBBIX COJIEM. Mopckas Boaa COAEPKHUT MHOXKECT-
BO PacTBOPEHHBIX H3BECTKOBBIX cosiei. Eciim UX ocaxnaloT, NpUKJIaabiBas
3NMEKTPUUECKOE HAMIPSIKEHUE K METAUTMYECKOM MTPOBOIKE B BHUIE MET-
JIK, TO TIET/IW MOKPbIBAIOTCA M3BECTHIO. TakuM obpa3zoMm, Hampumep,
MOXKHO CO3/1aTh UCKYCCTBEHHbIE pHU(bI U1t MOPCKHUX obuTarenei. Ec-

im 661 meTieobpasHoit MpoBooke NMpuaaIv Gopmy yesrHoka, To ye-
pe3 HEKOTOPOE BpeMsi MOXHO ObLIO Obl B KAYECTBE «ypoXxas» IMoJy-
YUTH LEeNYIo Joaky. HeobxonmMoe 31eKTpHUuecKoe HanpsKeHHe MOX-
HO noayyarth 0e3 Bpeja Ui OKpYXKalolled cpelibl C MOMOLLbIO BETPSHOM
YCTAHOBKH.

W3BiedyeHHbIE U3 MOPUCTBIX KOPAUIOB, BBIYMILIEHHBIE, CTEPHIM30BAHHbIC
M3BECTKOBbBIE DJIEMEHThI MOXHO MCIIOJIb30BaTh B JICYEHUH CIOXHBIX KOCTHBIX
nepeaoMoB. PacTyiiasi KOCTb MCMOAB3YET MX KaK WIMHY: BPACTAET B MOPLI MU TO-
CTENEeHHO 3aMeHsIeT H3BECTKOBYIO cybcTaHLMI0. Tak MOXHO NMoiepxaTb U yc-
KOPHTD JIEYEHUE CIIOXKHOTO Tepesioma. |

Memanauveckas pewemxa 8 mo-
pe NOKpbleaemcs u3gecmyio.

3awuma xcenezobemona om He-
no2odsi.

Imom KYCOK U3BCCMHAKA 8bIHYM
u3 Kopaiana.
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H3zgecmuak — omuocumenvio
aezkuit mamepuan. Ho, necmom-
PA HG 3MO, OH ucnoav3yemca 0an
CMpoumenbcmaea nPoYHsIX naM-
Wupeit, KaK ama cKopayna mop-
ckoeo exca. Teepowiii uzeecmio-
@bl NAHWUPYL 3auUIaem GHym-
pennocmu mopckozo exca. llo
popme nanuupu mozym Ovimo
pazauupb: noaykpyeaasie, cepoye-
obpasnele uau 6 gude waibsl.

Kpait paznoma nanyups umeem
3y0UbI.

CTPOUTEJIbHBIN
MATEPUAJl — U3BECTD

Mopckue excu — macmepa 6 ucnoabzoeanuu uzeecmu. Onu cozdarom
U3 3M020 MHOLOPYHKUUOHANBHO20 MAMEPUANA O4EHb MHO20€, HANPU-
Mep 60U NAHUUPU U 3Y0bi.

HanexHbiii U3BECTKOBBIN MaHIIUPh. Ha Gepery Mopsi uacto
HaxoaaT NpubuTeie K Gepery naHuMpu MOpCKMX exeid. Eciu ¢ ycunuem Hazna-
BHTb Ha HHUX TaJibLldAMH, TO OHH pacnaiayrcd Ha LIECTHYIOJIbHbIE TUTACTUHKH.
PaCCMOTDGB HX Kpasd, MOXHO 3aMETHTDL, YTO OHH OTHOCHTEJIBHO TOJICTHIC. ITna-
CTUHKH CKpETUIeHbI B Upe3BblYaifHO NMPOYHBIN MaHUIUPL, B

3y6H0ﬁ arapar v 3yObl. Mopckoii ex nMeeT B 06/1aCTH pTa CI0XK-
HBIIA annapar, KOTOpbIii yrpas/seT natbio 3ydamu. C 1aBHUX BPEMEH €ro Ha3bl-
BaloT «hoHapb Apuctorensi». CBOUMH TBEPAbIMHU 3yDaMH MOPCKHE €XH MOTYT
ckoOnTh U pactupath. [1pu 310M 3y6bI MONHOCTBIO COCTOAT U3 u3BecTH. Kak
MOJIy4aeTcs, YTO Y MOPCKOTO €Xa MPOYHbIA, HO OTHOCHTE/IbHO MATKHUIA MaH-
LIMPb U O4EHB TBEP/bIE 3YObl COCTOST U3 OAHOIO U TOTO XKe MaTepuana?

Xapaxmepuuiit npushak «ghonaps Apucmomens» —
nams 3y6086.

Jlesio B TOM, YTO OTAE/IbHbIE MOJIEKYJIBI H3BECTKOBOIO MaTrepuaa Bbl-
CTYMAIOT B Pa3jMyHOI MOCAe0BaTe/IbHOCTH. B 3aBUCUMOCTH OT MX
MOCJIEI0BATENIbHOCTH U B HEKOTOPOW CTENEHW B 3aBMCUMOCTH OT
COJIEPXAHMSI APYTHUX BEIIECTB MOXET CO3/aBaThCsl ryOKOOOpa3HbIi
JIErKM M3BECTKOBBLINA CJIOW WM MIACTHHYATHIM TBepabli CJIO#H
(kak y 3yboB).
DroT (hakT, npeAcTaBIsIOLIMNA MHTEPEC VIS TEXHHUKH, B HACTO-
Allee BpeMs ILIMPOKO Mccieayercs. |

lea 3yba mopckoeo exca.




XUTUH — CTPOUTEIBHBIV
MATEPUAJI HACEKOMbIX

Hacekombie, nayku u paxku cozdaom ceou namyupu
U3 XumuHa. 2mo npupoonoe 8euiecmaeo Moxcem 0Ka3amocs
NOAE3HbIM U 01 4eN06eKa.

MHoOXecTBO (I)YHK].lHﬂ. XUTHH — 3TO MHOroyHKLHO-
HaJIbHBII MaTepuall, KOTOPbIA MOXHO MCIOJIb30BaTh TSI PA3JIMYHbIX
Lesieit, U3MEeHsISl ero COOTBETCTBYIOLIMM 0Opa3oM. B ocToB U3 XUTH-
HOBBIX MOJIEKYJl MOTYT, HarnpuMep, BXOAUTD JPYrHe BellecTBa,
nenapolimMe XUTHH Gosiee TBepabIM. UMEHHO 3TO MOXHO Ha-
OnoaaTh y Kaja Mm4ejl ¥ oc, KoTopbie, He crubasicb M He JIOMasiCh,
JOJKHBI IPOHUKATE B TKAHW MJIM Y TOHKHMX, HO TBEPAbBIX YacTei couie-
HEHUH KPbUILEB MYX U IMTYEJI, BBIIEPKUBAIOLIMX OOJBIIYIO HATPY3KY.

[MpuMeHsieMbIi B APYrUX MOCIEIOBATEIBHOCTAX, XWTHH MOXET
OBITH O4EHB MATKUM. DTO UCTIONB3YIOT, HAIIPUMEP, YWIEHUCTOHOTHE — B
CYCTABHOWH KOX€ MEXIy IUIaCTHHAMM WIM TpyOKamMM naHuupsi M3 XUTHHA.
Tonbko Gaarogapsi 3ToMy IJIACTHHBI MOTYT C/ABUTATHCA, ITPH 3TOM Bpe/IHbIE Be-
LIIECTBA HE MPOHMUKAIOT B TEJIO Ha-
CEKOMOT0 MEXIY OTIe/IbHBIMH
MIaCTHHAMH.

M, HakoHell, B XUTUH MOXET
NMPUMEUIUBATLCS  M3BECTKOBBI
matepuas, Onarogaps yeMy raH-
LIMPIO MpHUIAETCs XKecTKocTb. Pa-
KOOpa3Hblil HCTIONBL3YIOT 3TY BO3-
MOXHOCTb, YTOObI 3aLLIUTUTBLCH OT
Bparos. ®

Marepuan Oymyiiero.
XUTHH — 3TO HapacTalolMuil Ma-
Tepuas. Ero MOXHO MOJYYHUTB,
KpOMe BCEro rnpoyvyero, U3 maHiM-
peil kpabos CesepHoro Mopsi u

Obonouxa audunKu 6oAbWONL CMPeKo3bl MOoAb- 1MoTOM 06J1arOpOJAHTL C MOMOLIBLIO
Ko wmo couwna. H3 xumuna nocmpoens: daxce Pa3IMYHBIX XMMHYECKHX TPOLIEC-
poeoeuya enaz u oaunnvie beavie mpyoxu mpa-  cop. XUTHH MOXET

Xeil, Komopbie cXo08m npu AUHbKe. CTaTh  BaXHBIM

MaTepHaIoM

byayumero,
npu4eM oH OyaeT MMEeTh MHOXECTBO OTpacieit npuMeHe-
Hust. OcobeHHo Gosibllioe 3HAYEHHE ITOMY MaTepHaly
MpUIAeTCs B MEAMLIMHE U B (DapMalieBTUKE, TaK KakK 4eJio-
BEUECKOE TeJIO HE BOCIPUHUMAET XMTHH KaK MHOPOIHOE
TEJIO M MO3TOMY He oTTropraer ero. C nomMouubio Hajxoxe-
HUsl XHTHHA MOXHO, HalpuMep, 3HAYMTEJIbHO YCOBEpIIEH-
CTBOBATb JIeYEHUE OXKOroB,

ITaacmunsr nanyups paka coedu-
HeHbl MACKOU CYCmaehoi 060104-
Ko,

[lanyups paka cocmoum u3s xu-
MuHa, Ho 3a0auu OMOeAbHbIX Yac-
meit pazauvnsl. Teepduie naacmu-
Hbl NAHWQUPA VKPENnAsiomcs U3ee-
cmuakom. Ouu obecneyuearom
yipoimue u sawumy. Haxodawue-
A MeXNCOy HUMU MOHKUE U MAZKUe
cycmasivie 000A04KU NO3BOARIOM
COXPAHUMb NOOBUNCHOCM b,




Kaxcdan ueonka dukobpaza ume-
em NeHoOBPaA3HYI0 CMPYKMYpY.

Hena e paspese.

[0 3neKmpoHHbIM MUKPOCKONOM
BUOHbI ONOPbI U3 U3GECMHAKA &
opeane Kapakamuusl, yoepicuea-
owem ee Ha naasy.

JIETKUE MATEPUAJIBI

[Ipupooda pacxodyem ceou mamepuansvi 04eHb IKOHOMHO. s moeo
4mobbl mpamume KAk MOJXCHO MEHbUE MaAMepuana, npupooa Ucnonb-
3yem 6030yXx.

CHuxXeHue 3aTpaT MaTepuaia. C noMouibio COTHEYHON IHEP-
FMHU, KOTOpas MOCTYTAeT OT PACTEHHI K TPaBOSIHBIM, a OT HUX K XMILIHHKaM,
XMBBIE CYLIIECTBA MOTYT M306exkath Gosbioro pacxona sHeprun. OHM pacnosna-
raloT apCeHaIOM JIEFKMX MaTepUaIoB, MPH CTPOEHHH KOTOPbIX 3aTPaunBaeTCs
HEMHOro SHepruv M Beuiectsa. [lpupona ucnonbsyer s
9TOr0 KOHCTPYKLIMH, B KOTOPBIX OYeHb TOHKHII MaTepua
ONOSCHIBAET MPOCTPAHCTBA, HAMOJHEHHBIE BO3IYXOM.

Takue marepuanbl BHITNONHSAIOT CaMble pa3THYHBIE
(yHKUMM, K nipuMepy, 3alMILAT WM TO03BOJSIOT
JepXaTbcsi Ha Boe. W

YcroituuBbie JierKue MOCTPOMKH. Ha
BparoB ¥ XMllIHUKOB fllil(()ﬁpa'jbl IMPOU3BOOAT BIICUATIE-
HHME CBOMMH JUTMHHBIMM HrosKaMu. UToObl He ciiomaTtbes
NMpU HanmaacHWM, HUIroJkKH J0JKHBI OBITb OYEHb TBEPIABLIMH.

[ToaToMy OHM cOCTOAT M3 00OJIOUKH, HATIOJIHEHHOM BHYTPH TEHO-
OﬁpaiiHb[M MATEPHATOM. Bnamﬂapﬂ 9TOMY HTOJIKH O4YCHb JIETKHE, HO JOCTATO4~
HO TMpPOYHbBIE. Kak NMpUpoaa MNMPpUMCHSAET «IICHY», MOXHO YBHICTb TAKXKEC Ha MNpH-
Mepe NMeHHUL, Win cioHaBul. OHu co3naT cedbe 060J104KY U3 ITPOYHOU MEHBI,
HaxoIsiChb B KOTODOi‘], MOryT CITOKOMHO cocaTh COK JIVIrOBOTO cepacyHHUKa. |

OpraH, nepxamnﬁ Ha I1JIaBY. V¥ kapakaTulibl €cTb OpraH, KOTo-
PBIH AEPXKMUT €¢ Ha IJ1aBy, — 3TO 3KOHOMSIIee MaTeprasl odpa3oBaHUe U3 U3BE-
CTKOBOTO BELIECTBA, KOTOPOE ACHCTBYET KaK NMoAbeMHBbINH opraH. B coopyxe-
HWH, CKOHCTPYMPOBAHHOM B BHMIE NMOCTPOMKHU B HECKOJBKO 3TaXEH, OMOp.I
VAEPXKHUBAIOT «3TaXKHble MepekpbiTHsi». CaMu Onopsl Mojibie, HO JOCTATOYHO
kpernkue. Besi cTpykTypa, Uypes3BbiuaifHO Jierka, HO [Py 3TOM BbIAEPXKUBAIOLIAs
Harpy3kH, CKOHCTPYMPOBAHA C yY€TOM 3KOHOMHM MaTtepuaia. m

Lot

| w

om DO

Sawuwennan ceoell NAOMHOU NeHol, NeHHUWa cocem

ord

COK Pﬂ(‘l?‘.‘é’h‘h‘f{.
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AMOPTHU3ATOPBI Y COB U CHIYEM. [Mono6HIM 06pa3om yCTPOeH 1
Y4acTOK J16a HOYHBIX NTHUL, TAKUX KaK COBbI M ChIYM. [L1si HUX BCeraa cyuiecr-
BYeT ONACHOCTb YAAPUTHCS, W MOITOMY MM HYXHbI 3(PEeKTHBHBIE, HO JIErKHE
aMOPTH3aTOPhI.

OcobeHHO OMacHO MOBPEANTH
rosioBy. JIo6 Takux NTHIL YKperuieH
CKEJIETOM CO MHOXECTBOM Ofop, B
KOTOPOM  OTAEJNbHBIE  «3TaXH»
pacrojioxeHa Ha pPacCTOSIHUM JIpYT
OT JIpyra, TOYHO TaK Xe, KaK OpraH
KapakaTHLbl, YAECPXHBAIOLIHIA ee Ha
iasy. @

Yepen nounoit nmuust doaxcen Gbims
N€2KUM, HO KPenkum, Kax 4epen cogbi
Ha pucyHKe.

[TeHucThie MaTepuaibl
U TICHA. IleHoobpa3Hbie MaTepua-

Jibl, TAKHE KaK CTHPOITIOP, O4Y€Hb JICTKH,

TakK KaK OHHM COCTOSIT TOJIbKO U3 ITy-
3bIpeil, KoTopble B OobLICH

WM MEHbIIEH CTerneHu
HaMoJIHEHBI BO3IYXOM.
[ToaToMy OHM  He
ToHyT. Ellle nerye nexa
M3 MBUIBHBIX ITy3bIPEi.
Takyio neHy MOXHO M3ro-

TOBJISAITh M3 MbUIA, KOTOPOE 4YEPE3 HEKOTOpPOE
Bpemsi 3acThiBaeT. Toraa rny3pipu yXe He MOTYyT
JIOTIHYTh, ¥ BO3HMKAET KpaiiHe Jierkasi neHHas Macca. Tak Kak B Hee 3aKJIloueH
BO3IYX, OHa MOXET XOpOLIO M30JIMPOBaTh U €€ HE Tak JIerko cxkarb. [Toaromy
OHa CTAHOBMTCH XOPOLIUM YITAKOBOYHBIM MATEPUAJIOM [UIA NMPEAMETOB, BOCITPH-
MMYMBBIX K ToJTYKaM. B TexHuke nena npumensiercst npumepHo 20 net. Ceroatst
OKOHHBIE paMbl YK€ He BBHHYMBAIOT B CTEHBI, @ BCTAB/SIOT C IMOMOLUBIO MEHBI.
bnaroaapst 3ToMy paMa JepXMUTCS He Ha HECKOJIbKMX TOYKAX, KaK Y BHHTOBOIO
COCIMHEHMS, a TIPOYHO 3aKpeIvieHa Mo BCEMY NMEpUMeETpY.

ABTOMOOWJIbHAS TEXHUKA CTPOMUT ceddac JIerKue aMopTU3aTOpbl U3 MCKYC-
cTBeHHOro marepuana ¢ BbicokuMm KI1J1, koTopeie pa3smeneHbl Ha MaJeHbKHE
KaMmepsbl, MojaodbHo y4yacTKy jiba COBBI
WIW CbiYa WJIM OpraHa KapakKaTWIIb,
yaepXuBalowero ee Ha ruasy. OHU
OTINIPYXKMHMBAIOT TMPH yaape, He
JIOMasich MPH 3TOM. ®

Momop

Amopmuszamop

Cmuponop — nonyasaphnoe cped-
CMeo ynakosKku ons npeomemos,
GOCHPUUMHUBHIX K MONYKAM.

Koumyp paspeza ywacmika aba
Yepena AecHO20 Cbiva: NoAble
npocmpancmea obecnevueaiom
HAOeNCHYIO 3auiUmy.

Amopmuszamopsl U3 UCKYCCMBeH-
HO20 Mamepuana, paszdenennbvie
HA MAneHbKue Kameps 3auuiua-
rom asmomobuas npu ydape.
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DIIACTUYHAS PE3UHA

[Ipupoda ne modxcem oboiimuce 6e3 Mamepuano8, UMeOUUX 6bICOKYHO
anacmuunocmo. Texnuka modce uacmo ucnoasvzyem nodobHvie mame-
puanbl.

Pe3unuH. Pesuna ouens
anactTuuHa. [loka3zateilbCTBOM
2TOTO SBJSIETCS, HarNpumep,
PE3HHOBBIM Ms4, KOTOPBIN
MOATPbLITMBAET HECKOJIbKO e 5
pa3, Koraa ero bpocaiot Ha '
nosi. Hekotopsie npeiraio-
IMe MSYUMKH M3rOTOBJIEHBI
M3 BBICOKO2JACTUYHBIX COpP-

TOB pe3uHbl. Eciam ux _____}_v’f
CHWJIBHO YIapHMTb O TOJ, TO R

OHH IOoACKOoYaT 10 MMOTOJIKa,

yrnanyT Ha 1oja v OIAThb Ioa- B 3aduux nozax 6a0x ecmb avicokospex-
CKo4aT, U Tak aajiee. mueHvle annapamsi 043 NPLIXCKOG.
Takue BBICOKO3JACTHY-

Hbie MaTepHAJIBI €CTh U B ripupoe. [IpupoaHbie MaTepraibl TAKOTO
poaa aaxe bosiee 3JJACTU4YHBI, YEM JIYYIIHE TEXHHYECKHE 2J1aCTHY-
Hble MaTepuaibl. OOUH U3 TAKUX MIPUPOIHBIX MATEPHAIOB HA3bl-
BAETCH pe3WIMH. B ero ocHOBE JIEXUT AMYHBIH O€10K, HUTH KOTO-
pOTO CIUIABJISIOTCS APYT C APYroM M obpa3syioT ceTh. KHUBOTHBIE

YITOTPeOIAIOT 3TY OYeHb JMACTHYHYIO CYOCTAHLIMIO UTS HaKOTLIe-

HUs HEPryy. |

BbICprIC KPBbUIbSI U BBICOKHUE ITPBIKKM. CBS3KH KEHTYpPY
o4YeHb JacTHYHBL. B Horax JIOLIA/IN TOXKE €CTh BBICOKO3JIACTHYHBIC 3JIEMEHTBI,
OHH €CThb U ¥ HEKOTOPbIX HACEKOMBIX, KOTOPBIC ﬁﬂar(mapﬂ HM MOTYT JIETKO ME-
HATH cbopmy. Ho camwbie 3nmacTuyHbIE MaTepuajibl — B COWIECHEHHH KPBLILCB
MYX, KOTOpbI€ MOTYT MOJHMMAaTh U ONMYCcKaTh CBOM Kpblibgd 200 pa3 B ceKyHay.
OTH ke MaTrepHasbl €CTh H B HOXKaX 6110){, KOTOPBIE HCTTOJB3YIOTCHA KaK KaTa-
MynbeTa. KpaHHe 31ACTUYHBIN PE3HUITUH TTOMOraeT UM IMpPH 3TOM TIPLITATHL B BbI-
coty Ha 20—30 canTumeTpoB. [LinHa 610X 2 MUJUITMMETPA, 3TO HACEKOMOE MO-
XKET MPBITHYTH B BBLICOTY Ha paccrosHue, B 150 pas npesblliaiouiee ee LUTHHY!
DTO BO3MOXHO TOJBKO OJaronaps pe3uinHy. B

Hoxcku 6aoxu delicmeyiom kax kamanyasma.
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OBOJITOLNA
1 PASBUTHE

3a 50 munauonos nem aowads docmuena u3eecnmHbvix
HaM pa3mepoe u nPpespamuiacy 8 xopouie2o bezyma.
B mexnuke mosce deiicmayiom npuHuunsl 3604104UU




Ilpedox cecodnawmneis nowadu,
scuswui 50 munnuonoe nem mo-
MY Hazao.

Mymauuu kpoiivee y myx.

POCT 1 U3SMEHEHUE

Buonoeuueckan 380m0uun HuKo20a He ocmanagauéaem-
Csl, OHA NOCMOAHHO U3MEHAEeM XCueble cywecmea u 7
HCUZHEHHbIE NPOLECCHL. W\

S ——

Tak nossunocs konsimo aowadu. Cezo0HawnAs r0wads.

3BOJIIOL[HOHHBIB HU3MCHCHMUSA. Korna Mbl Wiem ryistb, Mbl BU-
JIUM OIpENe/ICHHbIE BUABI PACTEHWH W XMBOTHBIX, H OHM HE M3MEHSIOTCS Ha
HaLIKX IJa3ax.

MaprapuTka oCcTaeTcsi MaprapuTKoi, He UMeeT 3HaUYeHHsl, BUIUM JIH MBI ee
CerojiHs WM YBMISAT Halu Aetu yepe3 60 jget. OaHAKO 3TO NMOJOXKEHUE BEPHO
JIMLLB 110 OTHOLLEHHIO K KOPOTKMM MPOMEXYTKaM BpeMeHu. Crieyioliee noko-
JIeHWe MaprapuToK re HeTHUeCKH OTIMYAETCH OT CBOMX POAMTEIeiH, HO BHELIHE
3TO He nposipigercs. TolabKO Yepe3 MHOTHE MOKOJEHUsI BOSHUKHYT 3aMETHBIC
U3MeHeHUs. Pa3sBUTHE NMPOMCXOAUT B Te4eHUe MHJUTMOHOB JieT. To, 4yTo cero-
JIHSI XKMBET Ha 3eMJie, He OyIeT CylecTBOBATh B CIEAYIOIINE MHUTMOHBI JIET, U3
HbIHE XHMBYILHX BUIOB pa3oBblOTCs Apyrue. Tak MpoMCXOMUT IBOIOLIMS BUIIOB.
Hecko1bK0 MUJIMOHOB JIET Ha3ajl CyIIeCTBOBAJIM JIOLIAAM BEJIUYUHOMU C myje-
JIs1, KOTOPbIE MMEIM HECKOIbKO ManbleB. CeroaHs OHW MHBIX Pa3MEpPOB U MO-
ryT ObICTPO CKakaTh OJ1arojiapsi CBOMM KOIbITaM. M

Kak IIPpOXOIUT SBOJ'IIOU,P[FI? CaMbpIMHM 3HAUYWTEJIBHBIMHM BEXaMH
9BOJIIOLUH ABASIOTCS HEeOONbIINE U3MEHEeHUs (MyTauMK) U oTOop (cenekuus).
PaccMoTpuM BbiBeneHHe MyX. M3 o1HOM napbl MyX 3a OMH MEPUOJL pa3BeacHHUs!
B HECKOJIBKO HEIe/Ib Pa3BUBAlOTCS COTHH ThICSY MYX, KOTOPbBIE OTJIMYAIOTCS IPYT
OT Jpyra MejJbYyaiiumMMu AeTansiMi. ¥ HEKOTOPBIX M3 3THX MYX OpraHbl BKyca
YYBCTBHTEJIbHEE PEarMpyloT Ha pacTBOp caxapa. B TakoMm ciydae MOXHO roBo-
PHTb O MYTaLIMKU, DTH MYXH JIErye HaiIyT MUCOYKY C pACTBOPOM caxapa, CheasiT
BCE, OTIEPEeaUB APYTHX, nosydar 6osblue a3HepruuM ¥ 6aaronaps aromy OyayT 6o-
Jlee aKTHBHO pa3MHOXaTbesi. Tak nMpoucxoauT otoop, WK cenekuus. Ecau nmpo-
JOJDKHUTB IKCIIEPHMEHT, TO Yepe3 HeCKOJILKO MOKOJIEHUH OCTAHYTCS TOJILKO MY-
XH, O4E€Hb YYBCTBUTEJIbHBIE K caxapy. OcTajibHble MyXU He BbIKUBYT. B
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TEXHUYECKAS DBOJIIOLINA

[Ipodykmbi, mexnu1eckue KOHCMPYKWUUU U Memoosl npou3eoocmea
Pa38uUBAOMCA NOCMOSHHO, MO NO360A€M 2080PUMb 0 MEXHUHECKOU
I60NOUUU.

C 60-X roj1oB U3BECTHO, YTO TEXHUYECKas IBOIIO-
LM MoJipaxaeT OMONOrHYeCcKOi. DBONIOLMS B TEXHH -
Ke OMUpaeTcsi Ha METOJbl PUPOIHOM IBOJIOLIMH. DTO
OCYULIECTBJISIETCS B TPaKTHYECKUX HKCMEepUMeHTax
WK KOMNBIOTEPHBIX UccaenoBauusx. [1pu 5T1oM B on-
HOM PSIIY OMBITOB HYKHO MPOU3BECTH CIYYaAlHbIC U3-
MECHEHHA H MOTOM MpPOTECTHPOBATL HUX. C NMOMOLLBKO
3BOJIKOLUHOHHOMW CTPATErHH MOXHO TOJYYUTD Pe3yib-

TR

TaTbl, KOTOPbIE HEJIb3sl MaTeMaTHUYECKH PacCUHTATL  Heydaunas Ipomexcymonas popma. Xopowas
WIH CIUTAHUPOBATH. DBOJIOLKS B TEXHUKE 3aHUMaeT ”{;:;:Z’_” 0:‘;’::;;:‘;3
MEeHbLLIE BpeMeHH, 4eM B rpupoze. TexHuueckum yc-

TPONCTBAM HE HYXKHBI [I0JITHE TO/Ibl, KAK MOKOJICHUAM Omdenvhbie wacmu Hacadku oas
KHUBbIX CYLIECTB, YTOObI MPOUTH MYTALIMIO U CEJICKIIUIO., cMecu 2a3a u HCUOKoOCmu cay4ai-
[Tpumep: Creayert yaydilMTh HacAIKy /U CMECH rasa M XKMIKocTH. McxonHas HO COCMABAANUCH U NPOBEPAIUCH
opma (0) — rnmaakasa nacanka ¢ mansiM KI1/1. Ee pacniunniaun, u otaenbHble ya- 10 IBOMOUUOHHOU meopul 0o mex

CTH ObUTH CIyYaiHO neperpyniupoBaHbl B HOBYIO (hopmy. [Toce npoxoxiaeHust nop, noxa ne Gvina naidena ay4-
44 3BOJIIOLIMOHHBIX CTYTIEHE MoJyYuIach OKoHuYartebHasi (hopma (45), koTopas was gopma.

umena KIMT/1 na 40% sbiuie, yem rnankas HauanbHas hopma. HukTo He cMor Obi
MPOBECTH YPE3BLIYAHHO TPYAHbBIE PACYEThl, YTOOLI MOJYYNTDL TaKy1O (popMy. B

TexHuueckas 3BOJIOLUA 4YEPE3
BKYC. DBonounoHHas cTpaTerusi UCIoJib3yer,
Harnpumep, KoeiHbli poctep, 4TOOBLI MOMYYHTH
uiaeaabHyl0 cMech Kode. Hanpumep, aenaiort
CMCChb H3 IMATH Pa3jiIMdHBLIX COPTOB KD(I)C. ['oToBAT
O/IMH cTakaH Kode, HO OepyT HEMHOIO MEHbllle
WJIM HEMHOTO O0JbLIE OIHOIO WJIH JPYroro cop-
Ta. [loTtom naioT Kode aerycratopy u cripalimpa-
10T 0 BKyce. Ecin oH roBopur: «Xyxe, 4em I1o-
CJIC/IHSISI CMECh», TO 3TV Npody yHHuToXaioT. Ec-
JIM K€ OH CHUTAET €€ JIYHILE MOCAeHEH CMECH, TO
HE3HAYHUTEIBHO MCHHAKT €€ COCTaB (IIPCIII10.7'I0-
KHUM, il()ﬁilliHHK)T HEMHOI'0O MCHBILIE COPTa B H
HEMHOTro Dosibliie copTa A) M ONATH AAIOT MPOHOo-
BaTh.
3/1ech Mbl BHOBb UMEEM JIEJIO ¢ TIPUHLIMIIOM MY-

LMK M CEIEKLIMM: MYTalMeil Ha3biBalOT Cly-
YalHO U3MEHMBIIYIOCS cMech Kode U3 nsaTH cop-
ToB. ['0OBOp# O celeKUMH, NMOAPa3yMeBaloT ClIery-
[olee: IerycTaTtop OLUEeHUBAET BKYC cMecHh Kode,
a 3KCMEPUMEHTATOP PeLIAeT, YTO Ae/IaTh Aajble.
Tak, rotosi Do/BILIOE KOTHYECTBO CMecel, Npu-
OIMXKaTCA K MICAIBHON, KOTOpast MOJIy4aeT MOJOXKUTEIbHYIO OLEHKY Y 60J1b-
IIMHCTBA JIerycTaTtopoB. Takylo cMech MOXHO YCIEUIHO NpoaaBaTh. ®

e — e v 7oy S

B smoii konmponeroi yemanoeke
Koghe cmewuaaemen npou3sonbHo.
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Mpeanss nmuya — apxeonmepukc
— OblAa peKoHcmpyuposana no
HAUOEHHBIM OPEeBHUM OKAMEHeNo-
CMAM.

PEAKLIMS HA YCIIOBUS
OKPYXAIOILIEN CPE[Ibl

Cucmema moxcem 0oncoe epems cywecmeogams H6e3 GUOUMbIX U3Me-
HeHUl.

l'[pupona. DBOMIOLMOHHOE pa3sBUTHE B MPUPOJIE TIPOUCXOIUT UYpe3-
BbIYAHHO MEIEHHO, [UISi 2TOro TpedyloTcsl AeCSITKH MWILIMOHOB JIeT.
B npotuiecce pa3BUTHS BBLIEISIOTCS MHOTOOOpa3Hble, JIETKO OTIHYUMbIE
JPYT OT ApYyTa BUbI XXMBOTHBIX U pacTeHUH. BLIXKMBAIOT B KOHEYHOM UTO-
re Te, KOTOPbIE MOTYT Jiydllle pearupoBaTh Ha U3MEHCHMUS YCJIO-
BUi okpyxaloieit cpeabl. OHM BBITECHSIIOT XyXe MPUCIocob-
JieHHble ()OpMBI B 1epByIO ouepe/lb biaroaaps Tomy, 4To Obic-
Tpee pasMHOXalTcs. W

DBOJI HOLIUS TITHULL. Ha ucxoe 10pcKoOro u paHHe-
ro MeJIOBOro nepuoaos, nout 150 MHUILTMOHOB JIeT Ha3al,
Ha 3emJie XWI0 MHOIO PENTHIMI, Cpein HUX ObLIM M OT-
pPOMHBIE ITMHO3aBpbl. M3 penTuianii pasBuBaIMCh NTHLBL.
OkaMeHeNoCTH ApeBHe1lel U3 U3BECTHBLIX MTHLL, apXeOorTe-
pukca, HaiaeHbl B 3omHxodeHe (Il'epmanus). Cesa3yio-
lee 3BEHO MEXIy NTULAMH W PenTHIMAMH, 3TO
KHUBOTHOE €111e MMEJIO B CKYJiax 3yObl, KakK 601b- -
LIMHCTBO PENTUINIA, HO TIPH 3TOM Y HEro yxe R
ObLIM NEPbs, KAK Y CETOAHSIILIHUX MTHLL. W

CoBpeMeHHbIE TITULIBI. Mup
MTULL Ype3BbIYaifHO UHTepeceH. OH oXx-
BaTbIBaeT Bce MHOTooOpasue nrTuil, or
CaMbIX MaJeHbKUX — KOJMOpM, Bec
KOTOPBIX COCTaBJSIET MPUOIUIUTENb-
HO 3 rpamma, o Jiebenei-Tpybdauei Obuunwiii pumyan: dea Geavix
WU KaJ"IH(bOpHHﬁCKHX KOHI0pOB, KO- aucma npusemcmayom dpye
TOpbIE BECAT OKOJI0 20 KMJIOrPaMMOB. dpyea.

Mexay HUMU — TBICSYHM CAMBIX pa3HO-

oOpasHbeix npeacrasurteneit. Hekoro-

pbie BWJIbI MTULL MOTYT XOPOLLIO IJIAHMPOBATDH, KAK, HANpUMep, NTulia-dgperar,

JIpYrUe MOryT JietaTb OBICTPO, KaK CTPesIbl, — 3TO carcaHbl, TPETbH BbIICPXKU-

BAIOT JUIMTE/IbHBIN MMOJIET, KaK HEKOTOPbIe KpauKW. ECTh MTHULIBI, KOTOPBIE HbI-
psloT, oOpyuIMBasCh B BOLY, M

BBITACKUBAIOT PLIOY U3

ryOUHBI. W

Kpouaesa u onepenue waex cosda-
Hbl 08 NAGHUPYIOWUX NOAEMOE.
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Baxcrbie anemenmur agmomotuis

COXPAHAAUCH 8 npouecce paszeu-
muA, NOCMOAHHO UIMECHARCH.

TexHuka. To, uro onpasaaio
CCGH. OCTacTCAd B TCXHHUKC HAAO0JrO.
nDH MNOABJICHHWE HOBOIo, pasBHUTHE
MIIET CKa4YKO0Opa3HO M J1aeT MHOXECT-
BO pasHbIX (hopM. ABTOMOOMJIb, HATIpH-
MEp, IMPOM30I1LIe]l OT KapeThl, KOTOPYIO TAHY/IH
JOLIAIH. [Icpnm.\:u aBTOMODMIISIMH OBLTH APOXKH U KAPEThl, B KOTOPLIC BCTpa-
uBasics Morop. Ilo3aHee crano sicHO, YTO aBTOMOOWJIb MOXET UMeTh Oolee
yi106Hy10 hopmy, oTauMuaouyiocs ot popmbl Kapetsl. Ha nopore XX croneTtus
BO3HUKIIH SLIMKOOOpa3Hble aBTOMOOWIN, BrEpelu y KOTOPbIX ObLT MOTOP, 3a
HHM HaxoIHJiachb KabuHa BOIOHUTENA, a JaJibLIC CNIEA0Ba10 NMOMELUEHME LT Mmac-
CAXKHPOB H baraxa. bonbiim HCTBO aBTOMODMIIEH M MEJIH YETHIPE KOJIECa, O1HA-
KO MpOBOJAHJINCE SKCITEPHUMEHTSBI M C TPEXKOJICCHBIMH aBToMOOWIsSIMU. OHH o1~
paBiaiH Ccﬁﬂ, HO TOJILKO JUISI CrIeUHAIBHBIX LIeJIei. Texnuueckas 3BOJIOLIHA
OCTaHOBHJIACH HA MALLIMHAX, UMCIOLLIMX YETBIPE KOJieca.

CeroHAHUI AaBTOMOOU/Ib, MMEET MOMELLEHHE JUISI BOOAUTEA M Naccaxu-
POB U MOTOP, KOTOPBIM HAXOAUTCS Crieped HIIK C3a1 U IPUBOINT B IEHCTBHE
koseca. 1o nmpouecTBUM MHOTUX ECATHIETHI OCHOBA YCTPOMCTBA aBTOMOOU-
J11 ocTajiach HeM3MeHHOM. CeroaHs CyluecTBYeT MHOTO pa3jiIMuHbIX MoOJeneH,
OTJIMYAIOLLIMXCS JAPYT OT Apyra. ®

CpaBHMM pCS}fﬂbTaTbl? TexHuuyeckas pa3zpaboTka onupaercs, Kak
NpaBuJIo, HA OCHOBHYIO WJIEI0, KOTOpPas NMOSIBAACTCS JOCTATOYHO HEOXKMIAAHHO.
[TpumepoM TOMY CIYKHUT aBTOMOOWIIB, pas-
BuTHe dotorpaduu, pazpaboTka KOMIbIOTE-
pa. Koraa npubopsl yKe CylecTByIoT, TO, CO-
BEPIIEHCTBYSICh, OHHU MMOCTOSHHO U3MEHSIOT-
csl, 4yToOBl COOTBETCTBOBATH TpPeOOBAHUAM
BpeMeHH. Tak, U3 01HOH OCHOBHOI HlIEH MO-
YT pa3BUTHCS LIEJIBIC OTPACIAH MPOMBILLIEH-
HOoCTH. EcTecTBeHHOE U TEXHHYECKOE pa3BH-
THE HAlUEH LMBUIU3ALMM MTPOXOAST OAHUMH
nyramMu. CuibHOE BIMAHHE HA TEXHHYECKYIO
IBOJIOLMI0O MOXHO OKa3aTh, JIMLIb XOPOLIO
M3YYHMB 2BOJIIOLIMIO NMPHUPO/ILI U NEpeHecs ee
MPUHLMIBLI B TEXHUKY. B

Haxce 3mom paxemooGpaznbiit
asmomoluib, cnocoouwbiil paseu-
gamsb 00ALWYIO CKOPOCMb, COXPA-

HACM 8 OCHO8E C60e20 VCMmpoucm-
8a NEPEOHAYUANBHYIO UOCIO.




2 denb.

4 dens.

OT SHLA K LIBITUIEHKY

M pazeumus Hcu3HecnocobHo020 YblnaeHKa, KaK u 0 co30aHus as-
momoouns, HeobXoouma MoO4YHO OMAANCEHHAA U CO2AACOBAHHASA
cmpameeus.

LpimieHoOK Pa3BUBACTCS. B teuenue Tpex Helelb
B HAacHMXHWBAeMOM sHlLE Ppa3BUBAETCH XKHM3HECMOCOOHLIN
usinieHoK. Korma siiio B giilieBoje MOKpPbIBAETCS MTPOYHOM
CKOPJTYTIOH M3 KalbLIMEBbIX COCAMHEHHI, OHO YK€ CONEPXKHT BCe,
yTo HeoOXoAMMO Ui o00pa3oBaHWs UBITUIEHKA: 3apoJblil,
' CrOCOOHBIH Pa3BUBAThCS, MHOIO SIMYHOro OejKa M XKEeJTOK —
i HAKOMUTEIb SHEPIHU, HEOOXOAUMOMH [UIs MPOLIECCOB PAa3BUTHSI.
HecKombKO 1eCATKOB KOMITIEKCOB KJIETOK O(POPMIIAIOTCS M XKIYT CBOETO

}
. 4 / yaca. B OIpeacJICHHOE BPEMS OHH CTAHOBATCA aKTHBHBIMH, 06pa3y10’r 3a44aTOK

opraHa M COEIMHSIIOTCS ¢ APYrMMM MNomoOHbIMM 3avyatkamu. Hanpumep,
I'OJIOBHOM M CITMHHON MO3I BO3HMKAIOT M3 TUIOCKOM KJIETOYHOM IUIACTHUHBI,
KOTOpasi BCKOpe CTAHOBHTCS TpyOKoid. Ha BepxHeM KOHLIE TpyOKa CoeIMHSIeTC s ¢
HECKOJIbKMMM ITy3bIPbKAMM, KOTOPBIE BPACTAIOT B BEPXHUE YACTH MNOJIOBHOIO MO3Ia.
B 310 BpeMs Apyroil 3a4aToK OpraHoB 00pasyeT KPOBEHOCHBIC COCY/Ibl, KOTOpBIC
PACTOJIAralOTCsl BOKPYT MOBTOBBIX MY3bIPKOB M 00ECNEUMBAIOT MX MHUTATe/IbHBIMU
BelecTBaMy. Tak oHa 4YacTh CHCTeMbI coeauHsieTcsi ¢ apyroi. OpraHbl, co3naHue
KOTOPBIX YPEe3BbIMAIHO C/IOXKHO, HAITPUMED cepale U
rnasa, 3apoXIaloTcs O4eHb PaHO M TMOHavary
HecopasMepHO BeluKM. J[lpyrve opraHbl
MOCTENEHHO JOTOHAKT MX. Y I1IbIIUICHKA,
KOTOPbII YK€ TOTOB BBUIVITMTBCS M3 sIiLA,
JIOBOJILHO  KWMBOW, COIEpXKalllMii  3arac
foratoro sHeprueil BELECTBa Ui MepBbIX
nHei ku3HW. [locse Toro Kak UBITUIEHOK
BBUTYITWICS M3 sidlla, OH OBICTPO HAYMHAET
caMocToATeIbHO Oerars M KiieBaTh, B

6 denb. & dene. 11 dens. 15 dene.
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C KoHBe#epa Ha yIULLy. 3a ue-
CKOJIBKO 4acoB aBTOMOOMIB coOMpaeTcs Ha
KOHBeHepe U3 OTAEJbHBIX YacTeH, KOTOphbIe
M3rOTOBJILIOTCSI 3apaHee M MOCTaBASIOTCS
K Hy)KHOMY MoMeHTYy. Koria HauuHaeTcst Ho-
Basi CMEHa, TPOMU3BOJACTBEHHBIH UEX —
C KOHBEeHepaMM, CKJIalaMH JeTajiei, yCTpon-
CTBAMM [UISI TOJAYU — COIAEPXMUT BCE, 4TO
HeoDbXxoauMO Uisi cCOOPKH aBTOMOOWIISI, B TOM
qUCIe W JeKTPOIHEPruio st paboTel Ma-
IIIWH U KOHBEHEpPOB.

CaMocTOATEIbHBIE CTPYKTYPHBIC TPYITIbI
M3TOTOBJISIIOTCS OTAEIBHO, ITOCJIE YEro COean-
HstoTcs. HanpuMep, 1accu M3roTaBivBaloT-
csl, Kak mpasuio, U3 Gosiee yeM JecsTKa oT-
NEJIbHBIX YacTei, KOTOPBIE IITAMITYIOTCS U3 JIH-
CTOB XECTH HYXHOM TONIMHBI M cobMpaloTcs Ha
KOHBeitepe. TamM OHM TIPUKJIENBIBAIOTCS WM TPH-
BapUBalOTCH, MIPUYEM LIACCH IIAT 3a 1aroM npuobpera-
0T CBOIO OKOHYaTebHY10 (hopmy. Kaxasiif OTaeIbHBIH CTPYKTYPHBIH 371eMEHT
yke caM 1o cebe pyHkumnoHaneH. lllacen nocratouHo npouHsl. [IBurarens To-
JKe yKe roToB. 3aTeM BCe YaCTH COEIUHSIIOTCS B eMHOE 1ie/ioe. ABTOMOOMIIb-
HbIE YaCTH, KOTOPbIE OYEHb CJIOXHBI, HATIPUMEpP MOTOp, TPeOYIOT JTOBOJIBHO
IUTUTEILHOTO BpeMeHH Ha u3rotosineHue. [List cornacosaHusi paboTbl AeicTBY-
IOT MJIM HECKOJIBKO MOTOYHbIX MALlIMH OTHOBPEMEHHO, WM CO3/1aI0TCs MpoMe-
XKyTouHble ckianabl. ITocie OKOHYATEIbHOTO KOHTPOJISI aBTOMOOWIIb YXOIHUT C
KoHBeiepa. Tenepb OH MOJHOCTHIO FOTOB K paboTe U MOXKET MOCTYMHUTD B MPO-
naxy. .

s mozo wmobu noxynamens
NOAYHUN HYNCHBIE €My aemomo-
6uab, noda4a Ha NOMOMHYIO Au-
Huto doadxcna Gvims MOYHO Ccnaa-

Huposaua.

Tax cobupaemca aemomobuns.
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B noukax kawmana ueemst u au-
CmbAa 3(1[){).”(‘(](2.’0!}2(‘51’ amecme.

Cpes usemka ca0MCHOUGEMHOO
pacmenus.

[IPENBAPUTEILHAS
3ATOTOBKA U PASBUTUE

Pazeumue o3navaem U3IMEHeHue, pocm. T(HC, Hanpumep, no-
A6AAEMCA UBEMOK, yoce 3(1[}0()&16’“1“&('}:' 6 no4ke. HPUHMLHI
npedeapumeﬂbnoﬂ 3A20MO6KU 3HAKOM U MEXHUKE.

[Touka. B nouke anements userka CBEPHYTBLI B Y3KOM I1pO-

crpaHcTBe. biaronapst MoBBILLIEHUIO TaBIEHUS M NPOLIECCaM POC-
Ta, JNENECTKH ODOJOYKHM MOYKH PACXOASTCH, MOKA3bIBAETCA 11BE-
TOK, KOTOPBI TOTOM pacryCKaeTcsl M 4YacTO CTAHOBUTCS TaKMM
GOHI:[[[HM, YTO 3apaHec 0 €ro pasMcpax HEJb34 OBLIO JoragaTheH.
”H()]’H,ﬂ TPYAHO NMpPEACTABUTHL (.‘36(3. KakK LUBETOK MOTI TIOMECTHTBLCH B
MaJieHbKOM mnouke. [TpuHLMI NpUpPOAbLI TAKOB: MMpeaBapUTe/IbHOE
pasMEUICHHUE B CAMOM Y3KOM IMPOCTPAHCTBE COYETACTCH C YBEIHYC-
HHEM pasMmepa, 1Mo Mepe TOro Kak LUBETOK paciyckKacTcH. ,-]_—IJIH JIMCTb-
eB cobonaeTcs To ke npasuiio. MHOr1a B 01HOM MOYKe 3apoXIaloTcs U
LIBETLI, M JIMCThS, KAK, HAIIPUMED, YV KalllTaHa. L

CMEHHBIE TUIATHI. Bee B Gonblieil CTeNeHH TexHMKa UCITOIb3YET
MPUHLIMIT NPEeIBAPUTEILHOM 3aroTOBKM, 3aUMCTBOBaHHbIN y nipuposbl. [1pubo-
Pbl YACTO KOHCTPYMPYIOTCS TAaK: 3apaHee rOTOBSATCS LeJible TPYIIbl KOMITOHEH-
TOB, KOTOPBIE Pa3sMEILIAlOTCs 3aTeM Ha MPOMEXYTOYHBIX CKJIalax B OXXKMIAaHUH
cbopku. Tak, HanpumMep, MPOU3BOJAATCS CMEHHBIE 1J1AThI C TOTOBLIMU CXEMaMH
IUTSi KOMITBIOTEPOB W TeneBu30poB. Koraa Kakoi-To 3JeMEHT BBIXOZUT M3
CTpOsi, CcTapasl rjara Bbl-
HUMAEeTCH M BCTaBJsIeTCA
HOBas. W

Tomosoie naamet mozym
BCMABIAMBCA 6 KOMNbIOMED,
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CO3IABATDH 3AHOBO
WJIV PEMOHTUPOBATD?

[Ipupoda pemonmupyem HeucnpagHocmu Auwb 8 PeoKuUx CAV4AsX.
Ona wawe cozdaem Hogoe, ymobbl obecnevums MHcusHeoes -
MeAbHOCMb U PAZMHONCEHUE.

l'[pHpo,ua OTKa3bIBA€TCS OT PEMOHTA. Eciu
LIBETOK, BBIXO/IsI U3 MTOYKH, NMPaBUJILHO pa3BHUBAETCsI, OH Oy1eT
KHTb, CO3[aBaTh MbUIbLLYY, OMNBUISATH TMECTHK, MOCJE YEero
nosiBUTCA 1uiof. Ho 4To NMpoOMCXOAMT B TOM clydae, eCliM
BO3HMKaeT Kakoi-nmubo nedekr? Ecnm, Hanpumep, LBETOK
HEIpaBMUIbHO PacMyCKaeTCs MM ThIMMHKH He pacTyt. Miu, K
MPUMEPY, XYK, IMOCJIE TOrO KaK BBIXOAUT U3 KYKOJIKH, HE MO-
XKeT MPaBUJIbHO PACKPBITH KPbUTbS?

IIpupona B Takux ciayuasix cosnaer Bce 3aHoBo. He dyHk-
LHMOHMPYIOLLIUIA LIBETOK OyZIeT OTMUPATh. 3aTO MOSIBUTHCS MHOTO
JIDYTUX 1IBETKOB, KOTOPBIE OKaxXyTcs Oosee KusHecnocobHbl. XKyka, He ymero-
LLIEro JIeTaTh, CKIIIOET MTHLIA, BBDKMUBYT JIPYTHE XYKH, KOTOPbIE MOTYT JIETATb.

OnHako ecim OpraHu3M CTAHOBHMTCS HEXHM3HECNocobeH M3-3a KaKOoro-To
onHoro nedekrta, mpupoaa MOXeT 310 UcripaBuTh. [Tepesiom KocTeit cpacrercs,
KHMIIEYHYIO HH(EKLIMIO MOXHO BbUIEYHTD, M TaK najee. Eciiu ke opranu3sm yra-
caeT, He YCIIeB Pa3BUThCS, IPUPOIA CTPEMHUTCS €10 YHHUTOXHUTE. B

[lpagoe kpwino 3moeo maiickozo

3aMeHsIeMbIe YACTH. TexHuka MOCTYINAEeT TaK Xe, Kak npupoaa. Or- HCYKa He packpuleaemcs.
CIIYXKUBUIHIA XOJIOAUIBHUK MIET Ha JIOM: HOBbIE MOENU NMOTPedIsIoT MEeHblLIe
SHEPruM M OKasbiBaloTcs yaobHee U DesonacHee /Uist okpyxaiouei cpeast. Ho
€CJIM Y COBPEMEHHOTO NMpubOopa NMPUXOAUT B HETOAHOCTH TOJBKO OJIHA YacTh, A
caM XOJIOAWJIbHHUK ellle XOPOILUHI, TO ero peMOHTHPYIOT. TeXHHKa MPOU3BOAUT
3aMEHSEMbI€ 3JIEMEHTHI, KOTOPBIE 110C/IE UCTEYEHHS CPOKa CIIYKObl HE pEeMOH-
THpYIoT. He npupona v nojaia HaM 3Ty MbICIb?

DTO BAXHO B TOM cllyyae, ec/id, Kak 370 00bIYHO ObIBAET B MPUPOJIE, HA U3-
rOTOBJIEHUE HOBOIO TOIET MEHBLLIE MaTepHala U 3HEPruM, 4YeM Ha PEMOHT.
Torna Gonee BBITOAHBIM CTAHOBUTCSH BBIOPOCUTH YCTPOMCTBO WM OTIPABHUTHL
€ro Ha BTOPHUYHYIO nepepaboTKy. B

3anaTbI H HpHﬁbUlb. 3axuranka U3 UCKYCCTBEHHO-
ro MaTepMajia HeIoJIrTOBEYHA, HO €€ U3TOTOBJIEHHE JIellie-
BO, M MOCJI€ UCIOJIB30BAHUA OHA YHUYTOXAETCs,
Kak Mycop. Mertaumyeckas 3axuraika
CJIYKMT ropasio [oJiblile, HO Ha ee
WU3rOTOBJIEHWE 3aTpauyMBa-
ercsi Gonblle CpeicTs, a
Mocjie HWCIoAb30BaHUSs
oHa OyzeT pXaBeTb B My-
copHO# Kyye. UTo pasym-
Hee? DTO N0JIKEeH YCTaHO-
BUTh  [IPHXOIHO-PAacxoi-
HbIH OaslaHc. B

Hedonzoeeunan samcueanxa. Ee
uzeomoenenue He mpefyem 3Ha-
HUMEAbHBIX 3AMpPam 3IHepeuu u
Mamepuaaa.
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Cpes mponu4ecKoeo aeca.

o Cag r HHKH, KOTOpas co31aeT MHOTIO OTXO/I0B.

[TEPEPABOTKA MYCOPA

Cnocobam ymunauzayuu omxo006 4en06ex Q0ANCeH YHUMbCA Y NPU-
POObL.

YcTaHOBKM [JIs1 CKUTaHUS MYCOpa. Texuuka cero-
IOHSUIHETO JIHA YacTO CO3/aeT ropbl Mycopa M OTXOOB, OT KOTOPBIX HE
TaK MpOCTO M30aBHUTbCA. YCTAHOBKM JUIS CKHIAaHMS Mycopa, K coxale-
HUIO, JlaJIeKH OT coBepuieHcTBa. Hanpumep, npu HM3KOTEMNEpaTypHOM
CXKMTaHMW OHH MOTYT PacrpoCTPaHATh OTPAOOTAHHBIE ra3bl, HaHOCAIINWE
Bpe[l OKpyXKalollei cpeje. B

EcrecTBeHHOE YCTpAaHCHHUE. B npupose Bce NPOUCXOANUT HHA-

ye. «YcTpaHeHH», KaK 3TO clieayeT MOHMMATh B TEXHUKE, B MPUPOJE HE CY-
LIECTBYET, TAK KaK HET U Mycopa! MepTBblit OpraHu3Mm MOJTHOCTBIO pa3jiaraeT-
Csl U BHOBb y4acTByeT B 001ieM Kpyropopote. [ToatomMy ckiasoB Mycopa HerT.
Yro Gonee He HYKHO OAHOMY, TO TIPUTOIMTCS Apyromy. MepTBas Mblllib, KO-
TOpasi JICKMUT psiioM ¢ sibloHe#, yHHYTOXaeTcsi GaKTepUsIMM; KOPHH aAepeBa
3a0MpaloT, HaNpUMep, COMHEHMS a30Ta U BKJIIOYAIOT €ro B CBOM oOMeH Be-
wectB. Jlake KOCTH MBILIM Yepe3 KaKoe-TO BpeMsi pas3/iaraloTcsi, uepes He-
CKOJIBKO JIECATHJIETHIH pasiaraioTcsi U 3yObl. B

KDYTOBOPOT MaTepuajia. Jlyummm npumepoM Kpyropopora
BELLECTBA B [PHpPOJIe ABJIsIETCA TPONMHYECKHIT BlaXHbIi nec. Henpo-
XOaMMBIe, BbICOTON B 30 METPOB UKYHIJIH MPeACTaBISIIOT cObO0i
OrPOMHYI0 00LIHOCTE. TOHKMIT C/IOH MeperHosi, COCTaBISIOLIMA
TonbkKo 30 cM, Mcnonab3yercs, 4ToObl AaTh BO3MOXHOCTb BbIPACTH
HOBBIM JIEPEBbSAM M KYCTApDHMKaM, MXxaM M mnanopotHukaM. Koraa
OHM TIPEKPATAT CBOE CYLIECTBOBaHME, MPOAYKTHI UX pacriaja rnorma-
ZIyT B MEPErHOM, KOTOPBIH onaTh OyAeT ucnoib3osaH. Tak npoucxo-
OUT DeCKOHeuHbIH KpyroBopoT. C rnoMoluibio HeDONbIIOro Koinye-
CTBa MaTepHH, KOTOpasi UCITOJIb3yeTCsl BHOBb H BHOBb, TMOIEPKH-
BaeTcs XHU3Hb.
Dr1a cTpaTterusi CHJIbHO OTIMYAETCs OT METOI0OB COBPEMEHHOMN Tex-

Texuuka moria Obl MHOTOMY

HAYYMUTLCS Y MPUPO/BI, el HeoO-
XOMMO CTpPeMHUTbCsl K Ge3oTxon-
HOMY Ttipou3BoacTBy. CeromHs
yXKe CYLIECTBYIOT TaKHe pa3pa-
oorku. Texuuka sBce Gosblue
OPHUEHTHUPYETCH Ha BTOPHU-
HYIO repepaboTKy marepHa-
JIOB, YTO TO3BOJISIET BKJIIO-
YUTh UX B KPYrOBOpOT, MO-
JIOOHBIA MpUPOIHOMY. B

3a neckonvko nem pacnadaemcs
Op2aHu3IM MEPMBOIl MblUlL.
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KOMIIEKCHBIE
B3AMMOCBS3U

Onywka aeca — 3mo 3K0A02u4ecKan cucmema, 6 Komopoi
83auUM0O0elcmeyom COMHU CYUecms.

anHuHH «sT9erKa CeTU». Ha onyuike ieca Xu-
BET M B3aMMOAEHCTBYET MHOXECTBO PAaCTEHHH M XXKUBOTHBIX.
M3 HeCKOMBKHUX COTEH B3aMMOACHCTBYIOLLUX 2JIEMEHTOB Mbl
pacCMOTPHUM OIHY TPYIy, B KOTOPYIO BXOAAT OCHHA, ryce-
HHIIa-BUJIKOXBOCT, KOTOpasi MOXWPaeT JIMCThbS OCHHbI, W
Oonblas CHHUIIA, KOTOpas mUTaeTcd ryceHuuamu. Kak oHu
B3aUMOEHCTBYIOT?

-K, ST 58

['vceHMIBI MUTAIOTCSH JIMCTBAIMU OCHHBI M TEM CAMbIM BpPEIsT
nepeBy. TakuM 0Opa3oM OHM OTPULIATENILHO JEHCTBYIOT HA OCHHY.
CHHULIBI TTOXUPAIOT TYCEHHUIL M, TAKUM 00pa3oM, BpeasT UX MOMyJsi-
umu. OHM OTPHLIATENBHO AIEHCTBYIOT Ha ryceHuL. Ho TeM caMbIM CHHMLIBI OKa-
3LIBAIOT TIOJIOXKHUTEIBHOE BO3ICHCTBUE HA OCMHY, TAK KaK B KOHEYHOM CYETE
OHM YHUYTOXAIOT e¢ Bparos. OHM MOMOTAaIOT OCHMHE COXPAHUTb JIMCThbA. DTa
TPOMUHASI CUCTEMa — OCHHA, CHHMILIA M TYCEHHMLA — 3aMBIKAeTCs B TAK Ha3bl-
BAaEMYIO «fueiiKy ceTH». DKOJOTHYECKass CUCTEMA, OMYyIUKaA Jieca, COCTOMT M3
COTEH TAKMX OTHOLUEHMIt, KOTOpPbIE BOZHUKIIN MEXIY PACTEHHMSIMM M XHUBOT-
HBIMH B TEUEHHE MPOAOTIKUTEILHOTO BpeMEHH. B

Yuurbcs Y OITYLIKH JI€CA. baaronapsi MHOrOKpaTHOMY Tieperuiere-
HHIO 3THX OTHOILIEHHIT BCE XKMBOTHBIE M PACTEHHs CBS3aHbl APYT ¢ ApyroM. Ec-
JIM BbIMAAaeT OJIMH YJIEH, HAlIPUMEP CheeHbl BCE N'YCEHMLIBL, TO 3TO BIMSAET Ha
BCIO ceTh. Takoe Bo3neicTBHe 00BIYHO HenpeackasyeMo. Ecnu Mbl, yrioTpeOus
CPEICTBO OT HACEKOMBIX, YHHYTOXHM BMECTE C BPEHBIMU HACEKOMBIMH M BCEX
MPOYMX, HEKOTOPHIE AEPEBbS 3a4axHYT, a Orpe-
nesieHHbIe BUbI NTHLL BBIMPYT. HO MoXeT city-
YMTBCH M TaK, YTO BCA OMNYILIKA Jieca MOorudHer,
XOT$l Mbl XOTEJIM YCTPAHUTD TOJILKO HEKOTOPbIX
HACEKOMBIX.

DKOJIOrMYeCKHe CHCTEMbl OYEHb CJIOXKHBI.
VnpasiaeHue ¥ peryisilMsi UrpaioTr 34eCh Heo-
ObIKHOBEHHO BaXKHYIO poJib. Pe3yibTaThl BMeE-
LIaTeIbCTBA YeJI0BEKA 3a4acTylO 04YeHb CJIOXKHO
npeayraaatb. Mel He 3HaeM TOYHO, YTO MOXET
MPOM30UTH, €C/TU Mbl YTO-TO U3MeHHUM. [loaTo-
MY BMEILIATEILCTBO B IKOJOTHYECKHE CUCTEMBbI
JIOJIKHO OBITH O4€Hb OCTOPOXHbIM. B

Ocuna, eycenuya, cuHuua r}épa—
IVIOM cemeeyio H'HE’IIJ‘K_I"

Onymca Aeca cocmoum U3 caoMc-
HOU cemu 83aUMOONHOWEeHU

HCUBBIX CYU{ECME.
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PassuBatomasncs B nocieHue JAeCATHIETHA HayKa OHOHMKa
npezcTasiseT coboii coemuenne GHONOrHH H TEXHUKH.

DTa HayKa H3y4aeT TO, KaK MOJKHO MepeHeCTH MPHHIIMIBI IPHPO/IbI
Ha KOHCTPYKLHIO U pa3zpaboTky npuOOpoB, MaTepHasos,
maiimH. Besp, 6eccriopHo, caMbIM reHHaIbHBIM
M OCTPOYMHBIM H300peTeHHeM ABIAETCS MPHPOA.
buonuka paccmarpuBaer GHOIOTHIO H TEXHHKY
B MX T€CHOMH B3aUMOCBA3H, I7ie OHONOTHs CITY/KHT HeHcUueplaeMbIM
HCTOYHHKOM HOBBIX MI€H U TEXHHYECKHX cmcpmmﬁ
JUIA Y9EeHBIX, HHKEHEpOB, AH3aiHHepoB.
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