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PA3/IYMbA HAL MATEPHAJNIAMH CBE3/JA

JHOHOMHKa — # Bopfa.. Kasanocb 6bi, NOHATHA a6GCONIOTHO HecoBMecTHMble. H B ca-
MOM pene: Bogbl, NTO NH, Ha 3emne He xsaTtaer? Ee, Kak u3BecTHO, Kypa Gonblie, uyem
cywH. Hnu, MomeT GbiTbh, KOMY-TO NMPHILAO B FOAOBY «CHUTaTb BoAay»? JKOHOMHUTL? Mna-
HHpoBaTb? Bor ecnu G6bl peub WNa O pYyAe, 0 MeTannax, 0 XHMHYECHOM Cbipbe H T. .
M T. n., Bce 6bino Obl NOHATHO. A TO BoAaal 5/; BCel NMOBEPXHOCTH nNaaHeTtbl!

H Bce-TaKM Mbl nNpepgnaraeMm BaM MO3HAKOMHTLCA CO CTaTbe#l, CYTb KOTOPOH MOMHO
66110 Gbl H3NOHTL HMEHHO B CNOBAX: 2KOHOMHMKA W BoAa. y

" HKAHK MHOTO

BOAbl YTEHKNO

cTpevascb Mocne JAONroi pPasnyku,

NIOAM NPOM3HOCAT 3TM CNOBa, ray-

60KO M MHOrO3HAUMTENbLHO B3AbIXaf.
Da, MHOro BoOAbI YTEKNIO — MHOTO MMHY-
no net..

Y 3TOif NOroBOPKM HEXUTPas HCTOPHS.
DaBHLIM-NaBHO BPEMS M3MepsaAM € no-
mouiblo Bogbl. [laganu kannu B cocyp,
HaNoNMHANM €ro M TeM CaMbiM Kak Obi
orcuuthiBanM Bpemsa. [lpocto u ocrtpo-
YMHO...

CerofHs B Te XKe C/iOBA MOXHO Bno-
MUTb MHOM cMbicn, CeropHs Bpems B M3~
BECTHOM cMebicne Teder 6bictpee. U Bopa
Toe. U BCTpeuascs € KeM-TO, KOro Bbl
He BMAEAM BCEFrO NIMWbL CYTKM, Bbl MOXKeTe
CMENno  CKasaTb: MHOTO BOAbl YTEKNO...
U npu atom, kak nopobaer, TaAWKENO
M C rpycrbio B83a0xHYTh. Ho Ha ce# pas
saw rayBokoMbicneHHbid B3gox Byaer
UMETb COBCEM APYroH MNOATEKCT...

Bor 06 3tom-To «nopTekcre» u noiper
peus.

3AKONAOBAHHbDIA HPYI

ojoeM — ucnapeHue -— KOHAEHca-
ass uus — ocaaku. U cHoBa Bopgoem.
U Bce HaumHaeTcs cHawana. U Ttak MmHo-
rMe MMANMOHBLI NeT MAeT Ha 3emne npu-
poAaHbid  kpyrosopoT soasl. [lpocto u
OCTPOYMHO.

C HeKOTOPLIX NOP UenoBeK BKAOUMA
8 3TOT NPUPOAHLIN KPYrOBOPOT CBOIO
«yenouky»: uctouHuk (pexa, osepo, noa-
3eMHble BOAbLI M T. f.)— notpeburens —
Bosoem. Towe posonbHo npocro. [lpo-
cro nm?

Yenosek Hapylun rapmoHUIO NPUPOALI.
OH B3ANn B MCTOUHUKE OTAMUHYIO UUCTYIO
soay, Harpen ee, 3arpsasHun u cBpocun
obpatHo 8 Bogoem. Bosoemos Ha 3em-
ne, KoHeuHo, MHOro. WU Bogsl — pawe
eclnii roBOpuTL O TOM, UTO NpurogHa Ans
nUTLA, — TOXe MHoro. Ho...

Pactyr roposa. Pacter npoMmsiwnen-
HocTb, Pacter notpebnenwe sogui w 3a-
rpA3HeHHe BOROEMOS. -

Ecte 'y pek ypausurensHoe csoiictso.

Cneunanucrel Ha3bIBAIOT €ro  «CaMOOYM-
watowan crnocobHocten. Tak BOT, MHOFWe
PeKu yxe wucuepnanu 3Ty CBOKO cnocob-
HOCTb. M CTanu MGTOUHWMKAMM YCTONUMBO-
ro 3arps3HeHus.

B. NMANMUCOB,
KaHAMAAT TeXHMUYECKMX HayK

A uenosek?! OH yxoaur BCe panbuwe
M panblie OTF ropofa B MOMCKAX YMCThIX
NONHOBOAHBLIX PEK W' O3ep, OH CTPOUT BCe
Gonee AnuHHBIE «BOA[HLIE KOMMYHMKa-
ummu», oH penaer obbluHyio NUTLEBYIO BO-
AY uyaosuwHo poporoi. [lyrb Bogbl oT
MCTOYHMKA A0 norpebutens npespaliaer-
CA B CHCTEMY CHIOMHEMLWMX COOpYyMke-
HMHA — KaHanbl, BOAOXPAHMAMLLAE M NNOTHU-
Hbl; BOA03a6OpHLIE, OUMCTHBIE COOPYHKe-
HMS; BOJOBORbI, MAarucTpantHbieé W ynuu-
Hole ceTM. A nocne notpeburens —
TPAHCNOPTHPOBKA W  OUMCTKA  CTOUHbIX
Bos. Bce 3to mertann, 6ertoH, anexrpo-
3IHEPrUs — YENnoBeYecKHii TPYA.

3a nocrepHue pecsATb Ner pacxog oAbl
yasouncs. Mo cambiM CKPOMHBIM nogcye-
Tam, B Bnukaiwee pecstunetMe OH euie
pa3s yeenuuutcs B 2 pasa. M coortser-
CTBEHHO YBENMUMTCS 3arps3HeHWe peK...
Kak 6biTs?

3ABOJ] YTONSAET MAMAY?

"oc:norpwre Ha cxeMy BopocHabxeHus
NPoMbIlWNeHHOCTH MockBbl. JlbBUHYIO
AONIO CPefM MCTOUHMKOB 3aHUMAIOT roO-
poackoii  sogonposos  (62%) u apre-
3uaHckue cksaxuubl  (15%).  Apyrumu
cnosamu, 77% BOAbI ANA Hy}A nNpous-
BOACTBA  3aHWMAET  NMTbeBas sopa.
U nuwe 23% napaer Ha AoON0  peuHbIx
TEXHUHYECKMX BOAOMNPOBOAOB M  CUCTEM
MHOrOKPaTHOrO MCMONb3OBAHUA BOABI.

Mossonbte, ckawere BbY, Hy u uro?
A -McxkeT 6bITb, MPOMBILLNEHHOCTH M HYXK-
HO CTONbLKO nuTbeBoX Boabl? Yro e pe-
nare — HY>KHO, W BCe.

A HywHO nu?

Bor T3L. Kak Bbl paymaere, Ha uro
3Aecb  pacxopyercs  nuTbesas  Bsopal

IposeTapuu ecex cTpax, coeduHaiirecs!

ExtemecRYHbIA 06LIeCTBEHHO-NONHTHYECKHHA,
Hay4YHO-XY[0MeCTBEHHbI H NMPOM3BOACTBEH-
Hbifi ypHan UK BJIKCM. 34-# rog u3afaHHA.




KuTbl W MOPCHKHE JHHMBOTHbIie — CneyhH-
ansHOCTL nau&;gara GHONOrMYECKHNX Ha-
yk C. KNNYMOBA, koTopbiM nocsaweHo
" HeMano ero Hay“HbiX TPYAOB M Hay4HO-
nonynapHbix crated. Ha ator pa3 yue-
Hblfi BBICTYNaeT co cTaThed 06 OHeaHa-
PHUAX — HAY4YHbIX LEHTPax no Hu3yue-
HUIO Gnopbl U bayHbl MOpA.

Kau u;a'r TexHW4YecKMx Hayk B. NA-
P

nuc YHOBOAUT OTRENOM BOAHOIO
XO3AMCTBA HAYWYHO-HCCNEQOBaTENIbCHOK
naboparopidd npu MOCHOBCHOM HHKe-
HepPHO-3HOHOMMHHECKOM  HHCTHTYTe. He
YAUBWTENbHO, YTO npobaemMa oNTHMAaNb:
Horo sopocHabweHWUA — Tema nepsoi
CTaTbH, C KOTOPOW OH BLICTYnaer B Ha-
weMm ypHane.

CBA3b GMONOrHH W TeXHHKU — rAaBHAA
‘rema craved HaHgHMpata GMONOrMvecKUx
Hayk M. ACCA. Ero paboTbi, NOCBALLEH-
Hblé MexXaWHKe noneTta HaCeKOMbIX ¢
3BONIOUHH HBBIX OPraHHM3IMoOB, XOPOLUO

3HaKombl uyuTaTenAam. Ha 2avor pas
M. Acc BbICTYNnaer coO cTaTbeW O peaK-
THUBHbIX MWBOTHbIX.

Acnl'«‘paur PagHOTEeXHHYECKOr0 HHCTHUTY-
va JI. KPbINOB mobGur pewarb noruve-
cuue 3agaum., Bean no cyrTu pena, nio-
Goe HayuHOe HccnepoBaHWE — ITO OThi-
¢ HEQOCTAIWUX 3BEHbEB B JOrU-
MeCKOH uenu, BoT nouemy ero NpUsBer
3JarafoMHbii caydad c mensHuuyen Bpa-
yHa. O BO3IMOMHBLIX, BMOJANE peanb-
HBIX NPHYMHAX ITOro heHOMEHa W pac-
CKa3biBaeT OH B CBOEM HKOMMEHTapPHH
«PeweHHe €O CXemom».
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Ha yaanenwe 3onsi (ects Takoid mertop —
«ruaposonoypanexuen). fpuuem pacxo-
AyeTcs B T3KOM KONMuecrse, Kakoe no-
tpebnser ropoa ¢ Hacenewuwem 50 TeiC.
uenosek. Bpap nu HyxHo 6biTe cneyua-
nuctom, utoBbl NOHATE: NMTbEBAs BOAA
'TYT He HYXHa.

A BOT Pa3MECTUNIMCL PAROM Kopnyca
KoHgutepckoi  abpuku. Hy yx 3pech
MCNONb3OBAHME MWTLEBOW BOAbLI HaBepHs-
ka onpasganHo. [fla? Owono 70% =ce#
BOAbl B KOHAMTEPCKOM NPOM3BOACTBE
MAET Ha OXNAMAEHUE KOHOEHCATOPOB XO-
NOAMNLHLIX YCTAHOBOK M  ApPYyrue BUAbL
OXnaMpaeHus B 3aKpbITbIX KOHTypax. To e
camMoe Ha MONOYHBIX, NUBOBAPEHHbIX,
msaconepepabarthiBalouiux M APYrMx npea-
NPUATMAX NUULEBON NPOMBILINEHHOCTH.

Mnu vakoii npumep. [sa «cocegan:
asto6asa M 33BOA PE3MHOTEXHMUECKMX
usnenui — PTU. WUx paspenser 3abop.
Ho, BMAMMO, KaKOW-TO WYTHUK «nepeny-
Tan» MWCTOYHMKM BOROCHABHKEHMA  3ITHX
npeanpusTuii. Ha asTo6ase apresmaHckas
CKBaXMWHA Q[aeT XONOAHYIO BOAY, €e no-
TOM HarpesaioT W MOIOT MawuHet. A PTU
«oxnampaer» nerom pesuHy 20-rpapycHon
BOAONW M3 TrOPOACKOro BOACNPOBOAA.
Yk yero npouwie — Bce caenars Haobopor.
B3sTb XONOAHYIO AapPTE3MaHCKYIO BOAY
ANS oxnaxpeHus peaunbl Ha PTU (nonyt-
HO OHa Harpeercs), a NOTom noparte ee
Ha aBtoba3sy Ans MoOMKu MawuH., B pe-
aynerare PTU nepecraHer «nutb» BOAY M3
ropoackoi cetu, a asTobasa CIKOHOMMT
Ha Tonnuee.

Ho, moxer 6uiTb, nuThesyio BOAy ner-
ue nonyuute? Moxer 6uiTh, OHa Aewesne
MAM ee TaK MHOro, Yto M3BLITOK BLIroAHO
oraars npoMsiwnenHoctu! BarnsHure Ha
cxeMy. Kakoli cnoHbui u Aonruii nyTe
npopensisaer Boaa B ropoackoi cerml
3atpatei Ha ee ctrpoutenscreo B 3 pa3a
6onblie, YemM Ha CTPOUTENLCTBO PeuHbIX
BOAONPOBOROB TeXHuueckoR Bopgwl. Kcra-
™M, TPpy6 Toke B 3 pasa Gonbwe. [opo-
we u akcanyartauus. A u3bbitka NUTLEBOM
BoAbl, yBbi, Her. lMpomeiwnenHocte Mo-
CKBbl, HanpuMep, EXeroaHo  NNaTuT
2 munnuoHa pybnei wrpacgos 3a nepe-
pacxon nMMMTa noTpeBneHus Bopbl u3 ro-
POACKOro BOAONPOBOAA.

B uem e peno? MoueMy npoMmbilunieH-
HOCTb KPYNHbIX FOPOACB B TAKOM KONM-

yecTse MCNONb3yer AOPOTYIO NUTbEBYIO
BOAY, KOTOpas BOBCE HEe HYXHa no
ycnoeusm TexHonoruu?! Bo-nepseix, 270

npouie ANS Camux NpPeanpuaTMid. A BoO-
BTOPbIX, HE NPMHMMBETCS B pacuyer dko-
HOMMUECKas CTOPOHa  BOROCHaBXeHus.
MccnenaoBaHus, NposeAeHHbie B HaweR
nabopatopuu, noKaszanu, 4To, Hanpumep,
8 Mockse 80% nuTbeBOR BOAbLI MOXHO
M HymHO 336paTb Yy NPOMBILLINEHHOCTH

W HanNpasuTb B XXuAblie AOMa. A xonopaHyto

ApTEe3MaHCKYI0O BOAY MCNONL30BaTL ANA
KOMAMLMOHMPOBAHKA BO3AyXa M ANA Tex
TEeXHONOTUUECKHX NPOLLeccoB, rae HYXHa
HM3Kas Temnepatypa. MOWHOCTE PeHHbIX
TEXHUHECKHX BOAONPOBOAOS MOMHO
YyTPOMTb M B 4 pasa YBENMUUTb CHCTEMb!
MHOFOKPATHOTO MCNONbL3OBaHMA BOAs. Bce
aT0 nuMwe Ans Mockssl B Bnmmaiiwne
10—15 ner yYMEHLWMUT KanuranbHele 3a-
tpatel Ha 250—300 mnH. py6nei, & 3Kc-
nayavauus craHer’ aewesne Ha 8—9 MmaH.
pybneii B roa. JTO OrpOMHLIA pe3eps.
Ho He egMHCTBEHHBIN.

»OBPATHASl CBA3b**

osepwmum Hebonbwoe nyrewecTaue.

MusosapenHuiii 3asoa. OH nonyuaer
cebiwe 6000 M3 NUTLEBOM BOALI B CYTKM.
A HEnocpeacTBeHHO B NPOAYKUMIO M HE
XO3AWCTBEHHO-NUTbEBbIE  HYMAbI  MAer
nuwe 500 M3 (cm.  cxemy). Ocrans-
HOe TPaTMTCA HA OXhaXaeHue cycna
M XONOAMNLHYIO YycraHoeky. Bopa apawe
He 3arps3HseTcs, a TONbKO Harpesaetcs
Ha 5—7° u cbpacbiBaercs B KaHanWU3auMIO.
A Befb MOXHO YCTPOMTb Ha XONOAMNb-
HOW ycTaHoBke «oBpaTHylo cBA3b» — 060-
por soabl.. Oxnaxaare BOAY Ha rpaguphe,
a nocne OXNAXAEHWS CYCna Tennyio BOAY
noaays NOBTOPHO HA MONKY Tapsl W 060-
pyaoBaHusa. M 310, Mempy NpPouMM, co-
KpaTMT pacxos MMTbEeBOM BOALI B 3 pa3a
M YMEHbWMT  3arpysKy  KaHanuaaumu
B 5 pa3.

Opyroe npeanpuatie. 3aecs nNpou3so-
AATCA MeaMuMHCKue npenapatel. Kapruna
npumepHo Ta we. Boaa oxnaxpaer cep-
MEHTaTOpPbl, KOMNpPEeccopsl, KOHAEHcaTo-
Pbl XONOAMNLHOM YCTAHOBKM W MAaCASHbIX
xonoamnuhukos. Ma 5000 m3 84% pacxo-
AYETCH Ha OXAaXAEHWE B 3BKPbITLIX KOH-
Typax. U onate-takM umucras, 4yTs noao-
rpetas sopa BbiGpacLiBaETCA B KaHanuaa-
umio. 3pechy -obopotHas cucTema cokpa-
tuna 6bi pacxos cB@e’ 8oAbl B 5 pa3
M B 6 pa3— KONMYECTBO CTOKOB.

Ans npeanpustMs nopobHas  pexoh-
cTpyKuMn okynaercs 3a {—2 roga, a xpo-
me Toro, ropos usbasnsercs or ponon-
HUTENBLHOTrO PAa3BMTMA CUCTEM BOAROMPOBO-
A8 W KaHANM3auuu.

M  naxkoHel, TpeTruid nyTh -— CcO3aaHHE
ONTMManbHOrO PeMMMa BOACCHAGKEHUA
He TONbKO BHYTPM NPEANPMATMA, HO
u B camom obopyposaHum.

OT NEPECTAHOBKH
MECT CNArAEMbIX...

na, Ha ceii pa3 OT NepecTaHoBKW CNna-
raembix CyMMa Mu3Menutcs, [puuem
«CYyMMa» — He TONbKO 8 apudmernue-

Puc. H. Poxnosga

NOTOK NPOAYKUUN

TEMNEPb

TOPORCKON BONONDOB
*

PAHbLUE

lé.l i WA b %
E } i | Areaviuno
g |
QUAKAEKNE
o UL By
: g X03. BMT.
6‘00‘ = 1200 2
¢ KAHARN3AUMS . -4 e o
.&
] Hna Toro 4ro6nl BORA MOria AOHTH OT MCTOYHHKA K NOTPEGH-
C TeNo, TPe6yeTca OrPOMHOE HOJHYECTBO BJIEKTPOSHOPrHH — IpH-
E MepHO 50% ee GhITOBOro noTpeGNeHUs.
BopjonpoBof MoljHOCTbI0 100 M? B CyTHH — B8TO 15—20 T Me-
Tanna, 8TO CPeACTBA, HA KOTOPbIe MOMHO IMOCTPOHTHL 100 M? au-
wro -z ABTORAJA Joit nyrowanu.
al‘ze:uu(m ) CTOMMOCTDL BOAB! KM €6 OTBefleHHa B MacmuraGe MockBul 70—
80 MaH. pyGneit B ron. Ilmoc cBeime 10 MaH. py6nel esmeroaHo
Ha PA3BHTHEe CHCTEM BOAOCHaGKeHHud.
g IIOCMOTPHUTE, KAHKOE HKOJIHYECTBO BOJbl TPE-
3 BYETCA AJis1 IPOU3BOACTBA...
I §
< 11 M3 xKene306€TOHRBIX H3AeNHH . . . . 2 T BORHI
o 1 T KOHAHTEpPCKHX M3JeMHl . . . . . 8« «
1t padbMHaga . . . . . . . . . 3l ¢« ¢
1 v nepepaboraHHoro MfAca . . . . . 31 « ¢
1 T rpysoBoro asTOomMOOHAA . . . . 70 <« <
17 p GyMarn G CEIESE, GRS naen 70 teliite
1 T gemmonoser . . . . . . 435 ¢ «
1 v BHCKOSHOro menka . . . . . . . 1000 « «
£ CHONBbKO BORK H3 FTOPOJACKHX BORXONMPOBOAROB
o " 3a6;pae-r NPOMBIIIN@HHOCTH:
= Aol para — 13%. Bploccenr — 13%. 3anapubuit Bepaun — 23%.
{d E#m;i Jongon — 25%. Topekui#t — 51%. Va — 63%. ToMems —
- =S 64%. OmMck — 65%. TiomeHb — 66%.

CKOM, HO M B (DUHAHCOROM CMbicne

Jeranu uacor M OrpoMHbi® Camonertbi
NOKPLIBAIOTCS 3AWUTHLIM CNOEM B 3neK-
TPONUTHOK BaHHe, 3atem OHM nonagaioT
8 ApYrMe BaHHbI — NPOMbISHbIG: CHauana
8 i-10, notom B0 2-i0, B 3-10 u 8 4-10.
U 8 kaxpayio nopaetcs cmexas Bopga.
Ho nocmorpurte: csepxy — cnoi npoapau-
HOM BOAbI, & rny6ike — BCe MyTHEE ¥ MYT-
Hee. Yro 3107 DnemeHTapHbLIli KOHCTPYK-
TusHLIH  Hepocrarok. Boaa  nonapaer
B BaHHY B @& BEpPXHEl uacTu M OoTso-
AMTCR € TOro e ypoBHA. B pesynsrare
BanHa paboraer Kak OTCTONHWK, Pasme-
CTMTe OTBOASU\e® OTBEpCTHE Y [AHA —
W KapTUHA CPa3y M3MEHUTCH. A HYMHO AW
BO BCEeX YeTbipeX CNy4yasx nOABOAUTE
csexyio sopy! [lasaiite nonpobyem npu-
MEHMTL TAK Ha3biBAGMYIO NPOTUBOTOUHYIO
obpartHyio npombisky. UYro ato 3Hauwt?
CHauana moga nonagaer B8 NoCNefHIo0,
4-10 BaHHY, rae AeTanu OKOHYaTenvHo
npombiBalotcs. U3 4-i—s 3-10, orTypa
30 2-10 M, HakoHeu, B 1-10, rae npouc-
XOAWT NpeaBapMTencHas npombiska. Ha-
AO CKasaTh, 4YTO NPW TakoM cxeme 1-a
BAHHA MOXKET CAYXWTb  Hakonurenem
anekTponuTa (xpoma, Hukens M T. A.),
NOCKONbKY 3A€Ch 6ro Haubonblwas KOH-
ueHTpaums. Pactsop M3 3TOH BaHHbI 3a-
NUMBABTCA B 3NEKTPONUTHYIO.

HeBonbiuue MIMEHEHUA B KOHCTPYKUMKM
BaHHbI M B CXEM@ NPOMBIBKW AeTanei
cokpawaor pacxos Boasl 8 4—5 pas,
IKOHOMAT 3INEKTPONMT, YMEeHbLIaoT 3a-
rpA3HEeHHEe BOAOEGMOB. DHCNEPUMEHTasNb-
Has nposepka NOATEEpPAMna Lenecoob-
PA3HOCTb TAKOK CX@Mbi,

Ewe 6Bonee HarnsaHuii npumep. MHo-
rMe nNPeAnpPUATHA WCNOBLIYIOT 8 TeXHo-
noruM cxatelid BO3AYX, BbipabarbiBaembiid
komnpeccopamu. Ho cam npouecc Kom-

NPeCcCUMM MPUBOAMT n TOMY, YTO AeTanu
arperara HarpeBaloTcs, MOBLILIAETCA TeM-
neparypa cwaroro Bo3ayxa. MaBuirounoe
Tenno AOMKHaE OTBeCTM BoAa. A uto, ecnu
BNpLICHYTh BOAY BO BCacbiBaiouiee OTaep-
cTHE KOMNpeccopa — NycTb OHa npoiiger
secb nyTs smecre ¢ Bo3sayxom! Oxasei-
saetcs, 3Ivor -HeBonbwoil  «doryc» co-
Kpawaer pacxos soaut 8 6—B8 pas.

Cyts npobnemsl MOXHO HapucoBaTk
B BUAE NPOCTElillel CUMBONMUECKONH Kap-
tunku, [lsa yuenbix. [lepswii  coapaer
HOBbl@ MAaTepuanhi — NNACcCTMacChl, YAO-
BpeHus, HedTenpoayKrsl, paspabarmiBaer
HOBLI@  TEeXHOnoruyeckue npoyeccol...
C TOUKM 3PEHMA MMBONH NPUPOALI BCE 3TO
anbl. C TOUKM 3pEeHHA  BOALI = FPA3b.
C TOYKM 3PEHMA NPOU3BOACTBA — TEXHU-
ueckuii nporpecc. lMonyuyaercs napagokc.
YroBbl ero paspewwuTs, NoAsnseTca ApYy-
roii yueHuii, OH co3/aer BewecTsa u me-
TOALI ANA OUMCTKM BOROEMOB, OH cna-
CaeT UMCTYIO BOAY, OH CTapaercs BepHYThb
eii nepmosnanHbiii Bua. Ho uem Gonswe
u ycnewHee paboraer nepsbiii cneuua-
NMCT, TeM Xyle pJena y BTOPOro, Tem
Gonee OH yxoautT B Tynuk. Takum obpa-
30M, NApPagoKc He TONbKO ocraercs
s cune, Ho kak 6yato npespaujaercs
Rawe B 6e3BLIXOAHBIN  €33KONAOBAHHbIA
KPYF».

Mbi ckaszanu u«kak 6yaTo», noToMy uro
Ha CAMOM fAiene HUMYEro «3aKON[OBAHHO-
ron» 3peck Her. Hago nuwb ovpewurscs
OT PacnpoOCTPAHEHHOro NOKa ele MHEeHMS,
4TO BOAbLI HA 3emne CKONbKO  YropHo
W Aenath C HEH MOMHO BC® UTO YrOAHO.
Hago M k BopocHabxeHWIO NOAXOAUTL
€O CTPOro IKOHOMMUECKUX Noauuuid, Cum-
YaTh ONTMMANbHLIE NYTH. DKOHOMMTE Y-
cTylo BOAY.

=206 3TOM Mbl KOTAA-TO NUCANM..

[xenporac, nepener uepes nofnioc,
nepabie coBerckue OTOANNAPATHI ——
BOT O 4YeM nmucana «TexHuka — Mmono-
AeMU» MHOro net Hasag. Celivac 06
3TMX «HOBWMHKAX® YMTAEWb C H3ymne-
HHEM W roppoctsio. Beab u OHM Ha-
PRAY € KOCMWHYECKMMM KOPabnamu,
ATOMHLIMM DNEKTPOCTAHUMAMMK W aBTO-
MATHUYGCKMMM NIMHUAMU  CBMAETENbCT-
BYIOT O Tex rMraHTCKMX AOCTHIKEHUAX
8 o6nactu HayKu M TeXHMKM, KOTOpble
caenana Coservckas snacte 3a 50 ner.

«B nepenonieHHoMm 3ane AKaAeMMM
Hayk CCCP wepasHo BmicTynWn ¢ Ao-
KNagoM OAWH W3 KPYNHEHWMX compe-
MeHHbIX tu3ukos, Apyr Coserckoro
Cow3a npoceccop Hunne Bop. Cmoii
Aoknap npocgeccop bBop uuran wa
anrnuickom ssbike. Mepesos Aoknaga
Aenan akageMuk A. @, Uodde.

«fl cuwralo pana ceba Gonwwok
yecrtelo, — ckalzan npodreccop Bop, —
BLICTYNMTS Nepej BAMM B aKAREMMM,
MMeIoWeH NpeKpacHsie TPapWUuM —
TPAAMUMM, KOTOpPbie CerofiNs nopAep-
MUBAIOTCA DHTYIMA3MOM Bcero Coser-
cworo Cowsa. f nabmiogaio 3pech
8 CTPaHe He TONbKO FPOMBJAHLIA MHTe-
pPec K NPMKNAAHBIM, HO M K auMCTRIM»
TeOpeTHUECKHMM HayKaMm. PaizsurHe dTMX
HayK HeobXoAMMO ANA  pacWMHpeHKs
Hawmx 3HaHMA. [ipuMmeHeHweM  DTHX
3HaHMA Ha NpaKruke 3akmyres Gyay-

wme NOKONEHMAN, 1
«TMn, 1937, Ne 2.

1817. 1867,
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H OHCTPYKIUH, CO3/[aHHble HHIKEHEPaMH, HHTEPECHO CpaB-
HHBaTh C KOHCTPYKIHSAMH MHBOM NMpPHPOABI. I'paMOTHBIH
HHMKEHep BCerfja cleAyeT 3aKOHaM HPHPOABI, H pasdin-
9He B pelIEHHAX ONpEefeNAeTCs PasiIHYHeM Lejel, MarepHa-
JIoB M yclioBHH pa6oThl. Ho Korja HHMeHep HaUHHAET rPEIUTE
OpPOTHB 3aKOHOB NPHPOJbI, HEYAAYHBIMH KOHCTPYKUHAMH OHZ
34CTaBJIAET €ro OTKA3aTLCA OT 3a6JMyMJAeHHH H NPHHATH CBOH
BbIBOAbI. FIMEHHO TaKas HCTOPHA H NPHUKJIOYHJIACh C THAPO-
PEeaKTHBHBIMH [BHMHTeNAMH. Ha NpOTAMKEHHM NAECATKOB JIeT
u3o6peTaTeN BCEr0 MHpa CBASHIBAJIH CBOH HafeMX[bl Ha
CO3/laHHe CBEPXCKOPOCTHLIX Kopa6yeli ¢ BoAOMeTaMH — BOAS-
HBIMH DEaKTHBHHIMH [BHKHTENAMH. [leNo He OrpaHHYHIIOCKH,
KOHEYHO, TOJIBKO MaTeHTaMH. MHOrHe M3 NpEeNJIOMeHHbIX HAeH
6b11H peanu3oBaHbl. Ho, yBBI, TPHPOAa He No}ejaja OompaB-
aTh H306peTaTeJbCKHX HajJiem]{, BOAOMETHbIE Cy/a HE CTaJH
CaMbIMH OBICTPOXOLHBIMH KOpabJAMH MHpA.
ITpupona mnosena Gl ce6A KpailHe HeNocJeROBaTelbHO,
ecori ObI, OKa3aBIIHCh B POJH KOHCTPYKTOpAa, OHa OTKasa-

nach Gbl OT PpellleHuil, KOTOpble HaBA3ala HHMKEHepaM. -

Ho sroro He CJIyYHJOCh, IPHPOAA OCTalach BEpHA CaMOH
ce6e. PeaKTHBHBIE KHBOTHBIE OTHIOAb He caMble ObICTPOXON-
Hble. A KpaTHOBPEMEHHbIE CIYPTHI KaJbMapoB H KapaKaTHL,
0 KOTOPBIX TaK YacTO NMMIIYT B TOCJTEfHEee BPeMA, OOBACHA-
IOTCSI CKOpee CIIOCOGHOCTHIO HX MBIIIL MrHOBEHHO Ieperpy-
MATHCA, HEMeNH JOCTOMHCTBAMH BOJXOMETHBIX JBHIKHTENEH.
Ho KHBOTHBIM, KOTOPHIM HYJXHO YHHBEPCAJERHOE YCTPOHCTBO,
NPHUrOJHOE M JJIA TNepefIBHIKEHHs, H AJA PasMbIBaHHA TPYH-
Ta TIPH NMOMCKaX THIH, H AJf NepexayHBaHHA BOABI BO Bpe-
Ms BbIBEJieHHs NOTOMCTBA, BOAOMETHblEe [BHIKHTENH He3ame-
EuMBL. O TAKHX KHBOTHBIX H PaccKasblBaeTCA B HTOH CTaTbe.

KANbMAPDLI, KAPAKATHIbI, CNIPYTb!

" 03afM TrOJOBBl Y STHX OBICTPHIX XWIMHHKOB BBICTYNAET
Kpail MACHCTOH MaHTHH, KOTOpas o6pasyeT BOKPYr «IIEH»
Kax 6bl BODOTHHK. Ha GpIOIIHON CTOpPOHE TOA 3TOT KpaH MO-
#HO NPOCYHYTh Najiel], KOTOpPHIH mnomajer Kak Gbl «3a ma-
3yXy» — B MaHTHHHyI0 mojocTb. Ha ee fHe JIelHT Iapa me-
PHCTBHIX Ka6p, OMbIBAEMBIX BCE BPEMsA cBemed BOXOH, H OT-
KpBIBAIOTCA KOHIL[EBbIe NPOTOKH Pas3JIHYHBIX OPraHoB. Y xpas
MaHTHH, HAa ee BHYTDeHHell TOBEPXHOCTH CIpaBa H CJeBa
XpALIEBHE «3alMOHKH», YCTPOEHHbIE TIOJOGHO BHIUEAUIMM H3
MOBI MeTaJIHYeCKHM KHONKAM Ha MKEHCKHX GJy3KaX. Bnaas-
‘JIMBAHHMEM HX IOJIOBHHKH MOMHO <«3aCTErHyTb», a DPbIBKOM
«OTCTeTHYTh». MekAy HHMH, H3-IOA Kpasd MaHTHH Hapywxy,
BBICOBBIBAETCA KOHYC BOPOHKH — <«COTIa».

Chayajla Kpail MaHTHH OTCTErMBaercs, ¥ NOA HETO BIH-
BaeTCs CHApyHH BOAa. 3aTeM 3alOHKH <«3alleIKHBAIOTCA?,
a MpIIIbl B CTEHKe Tela CHMATCS. Boja H3-TION MaHTHH
MOMeT HaiTH cebe BBIXOA TOJIBKO 4Yepe3 BOPOHKY. O6bI9HO
OHAa HampaBlieHA BIepefi, H JKHBOTHOE OTGPACHIBAETCA TOJNY-
KOM Haza[. 3aTeM BCe NOBTOPsETCA IO TeM e (asaM «3a-
PANKH> H <«BBICTpeJay. BOpoHKa MOMET H oTrHbaTHCA, Ha-
OpaBisAs [BWKEHHe B JIOOYI0 CTOPOHY.

Y0651 TI0O BO3MOMHOCTH YBEJIHYHTh CKOPOCTH PEaKTHBHBIX
JMBOTHBIX, NPHPOAa M03aGOTHIACH H 00 OGTEKAeMOCTH HX
Tes. HauGomee COBEPIIEHHBI B STOM CMbICAE€ OGBOABI Kafb-
Mapa, Yy KOTOPOr0 B MOMEHT BBIGPOCA BOABI BCe ynanabiia
CKJIa[{bIBAIOTCA BMECTE. :

Yacro M OHICTPO BHICTPENHBAS BOAY H3 COMIa BOPOHKH,
KanbMap HapaliiBaeT CKODOCTb, a HeOOJblIMe SK3EMIUIADEI,
cnacasch OT TpEeciAefOBaHHA, M4aTcad TOA YIJIOM B 45°
K IOBEpXHOCTM MOPS H BBICKAKHBAOT H3 BOJBIL Ilo wabmio-
nenusM C. 3epHOBA, BHICOTA BO3AYINHBIX NPBIKKOB ROCTHrAET
0,5 M. Ilonp3ysace GOKOBLIMH IUIABHHEAMHM KaK crabunusa-
TOpaMH, RaJbMaphbl HHOTAA IPOJIETAIOT Haj Bofo# Ho 40 M.

MEAY3bl

M efy3bl TOME DPeaKTHBHble RHBOTHLIE. -Cppuras Kpas
CBOEro IPO3PadgHOTO KOJIOKONA, OHH BHITANKHBAIOT H3-
MOf Hero BOLY BHH3 H HECKOJbKO BOOK, a CaMmH OTTaKHBa-
30TCA B POTHBOTIOJIOXHYIO CTOPOHY. TaK ABHACYTCA CKa30IHO
FpacHBbIe fIOJIADHbIE MEAY3Hl LMaHeH (aBTOD Ha6mofaj HX
8 BapeHIieBoM MOpe), AOCTHTAlOlHe B ABAMETPE 40 cm, yep-
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PARETbI

HOMODCKHE KODPIeJOTH.. Y MeJKHX THAPOMEAy3 Jame ecTb

KpyroBas OTOPOYKa, 3arHyTasd BHYTPb OT Kpasd KOJOKONA —
«30HTHKa», — TaK Ha3blBaeMbll «mapyc». HamopoGHe paHa-
parMbl OH CyHBaeT JHAMeTP BBITAJIKHBaeMOH CTPYyH, yBe-
HYHBasi €€ CKODOCTh.

TakaM 06pa3oM, KOJOKOJI MeAy3 COKpalaercs BCe BpeMd

ﬂ ABYX HAMpaBJEHHAX: OH JeNaeTcA TOo Gojee IVIOCKHMM, pac-

phIBafich TaK, YTO BOfa B HEro BJHBAETCS; TO Goixee BbI-
COKMM H yBKMM — B MOMEHT BBITaJIKHBaHHs BOAbl. HHTe-
PECHO, YTO HEKOTOPBIE OJHOKJETOYHbE DOJCTBEHHHKH HOYe-
CBETOK, OOYCJIOBIHBAIOLIMX CBeYeHHe IOMHBIX MOpefl HOUbIO,
«NPHILTH> HE3aBHCHMO OT Mefy3 K TaKOMY e CTPOEHHIO.
V KpacmefioTenia HMeeTcs Jame «mapyc» IO Kpaio ero ejHH-
CTBEHHOH BO BCEM TeJe KJETKH.

Cpeny TeX 3Ke TFOJOBOHOTHX MOJUIIOCKOB €CTh BHJbBI, yTe-
pfBIIHe CIOCOOHOCTb BHITA/NKHBAaTH BOAY H3 BOPOHKH, TaK
HaE OHAa y HHX HefopasBHTa. HO OT DEAaKTHBHOIO ABHIKEHHA
OHH He OTKasajuch. TaxoBa NUppOTayMa. 3aTo y 3TOro

oChMHMHOTa BCE INymajbla CBA3aHbI MemAy Co6oil mnepemoH-
xaMH, oOpa3yOLIHMH KOJOKOJ, H3-TIOR Hero H BLIOpachHIBaLT-
cfl CTPYA, KaK eclHH G6bl Mbl GBHICTPO PAaCKPLIBANH H CHIAAbI-

BaJId4 30HTHH.

FPEBGELURH
0 CcOGEHHO HHTEPECHO MepeBHKEHNHE ABYCTBOPBATHIX MOJ-

JIIOCKOB H3 psfia rpebemkoB. HX POAHYM BENHIMHOH CO
CIMYEYHYI0 KOPOOKYy ofuTaloT H B YepHoM MOpe. ITH MOI-
JIIOCKH OObLIYHO CIOKOMHO JIesKaT Ha JiHe, PasriisgiblBaA BCe
OKpyMalllee CBOHMH SPKO-3EJIEHbIMH IJa3aMu, JeHal(HMH
[0 Kpal MaHTHH, H jepia KPyroBylo O0OpOHY u HaGuofie-
HHe. B MHHYTY ONaCHOCTH OHH BHE3alHO MOJACKakHBAIOT, pac-
KpblBasg H 3aXJOTMbIBAsg CTBOPKH, H, BBICOKO NOANPBIrHBadA

HaX KHOM, YHOCATCA BCKadb OT Bpara. HHTepecHo, YTO ABH-
TajoTCs OHM OTKDBITBIM KpaeM PaKOBHHbI Bepef. CxasbiBaer-
Cf, MX MaHTHA HMeeT OcCOGYI0 OTOPOYKY, HANPaR/IAIOULYI0
CTPYH BOABI K CIOHHE, K 3aMKy, Ifie mo 06€ CTOPOHBI OT XDA-
[eBOH CBA3KH BOJa M BbiOpachiBaercd. JIHIIb YacTh BOABI
RBIXOJHT, MUHYS OTOPOYKH, H3-TIOJ CBOGOJAHOrO Kpas PAKOBH-

HBI, OTTAaJKHUBas JKHBOTHOE HAHCKOChb BBEpX.

NUYMHKN CTPEKO3

B NpEecHBIX BOAOEMAX TOMKE MOMHO HaWTH PEaKTHBHBIX M-
BOTHBIX. TaK ABHralOTCA, €CJIH HYMHO ClacaTbCHd, JHYHH-
KH MHOTHX CTpeKo3. B 0O6bluHOE BpeMs STH XHIIHHKH, BAJO
nepe6upas HOraMH, IIATAlOT MO AHY HIH Ja3ai0T 1O BOAAHLIM
pactenuaM. Ho BOT NOABHNIACH OmacHoCTb. M TYT OHH BHe-
3aIlHO MOACKAKHBAIOT H HAYHWHAIOT IBHraThbCA TOJNYKAMH, TIo-
JIOBOH BHEpen.

EciH TOAKPaCHTh BOAY MEJKOTOJYEHBIM YTrJeM, TyLIbio

MIH JHKONOMHEM, TO CTAHOBHUTCH 3aMETHOH CTpys, BbIGpachl-
BaeMag M3 3aJHEr0 KOHyCa MNPEepPBbIBUCTHIMH ToadYkamu. Ha-
Ibli TAKOH BHICTPEN TNPOABHraeT HAaCceKoOMOe Ha 5—10 cm

BIEpeN, B 3aBHCHMOCTH OT Da3MepoB JHYMHEKH (1—5 cm).
OKa3bIBaeTCs, BOAA BBHITAJKMBAaeTCA U3 3ajHeHd KHIUKH BO
BpeMA CIKATHA.

STy CTPYI0 MOMKHO XOpOLIO BHAETb, €CIH Kak pas B MO-

MEHT ee BBbITATKHBAHHA IOAHATh KOHYHK OpIOIIKA JIMYHHKH
HajJ{ TOBEPXHOCThIO BOABI. J1A BTOr0 KPYNHYIO JIHUYHHKY
CTPEKOBEI-KOPOMBIC/A  CHIE[lyeT TOMECTHTb B GOJIBIIOH IIO-
CKHI COCYA (KIOBeTy [J/iA MpOsABJIeHHA (hoTorpaduit) co cioeMm

Bofbl B 2—3 cmM. ‘B 3TOM cayd4ae - CTPys BOABI BBIJIETHT
B BO3QyX Ha 12—15 cm.

Oka3blBaeTcs, MpH TaKoM crocobe IepefBHMKEHUs BOAA
«3a0[HO» IPOMBIBAET OCOGbIe KaOphbl, PACHONOMEHHbIE HA
BHYTDeHHell CTeHKe SajHell KHMUIKM, H yOHDaeT OTXOAbI opra-

HH3Ma. TakuM 06pa3oM, y JHYHHOK CTPEKO3, KaK H Y roJio-

BOHOTHX, BoOfioMeT OB INEepBOHAYaJBHO CBA3aH C [AbIXaHH-

eM M JHIIb I03Me CTaJl HCIOJB30BaThCA KaK JABHIKHTEJb.

M3 XOpJIOBBIX IKHBOTHBIX 1O TOMY ¥€ NMPHHIMIY ABHraioT-
csi COBeplIeHHO Npo3pauHble cajbnbl. HakoHel, MHOTHE Dbl

6bl,.B TOM YHCJ& H NPECHOBOJHBIE, NPOH3BOAAT TOJYKH BBbI-
XOfALIMMH H3-TIOJ{ }KaOEePHBIX KPbIIEK CTPYAMH BOJBL.

r. Bpecr M. ACC, kangupar Guonorudeckux Hayk

PEAKTUBHbLIA ABUIATENIb KAJIbMAPA

3ANONKA CONAO BOPORKM PUcC. 3.

PEAKTMBHbI ABUFATESIb MEAY3bl
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10. ®UIIATOB,
MHMeHep

‘ PE®DOPMATOP
YNbTPAAHYCTUHA

Fosopsar, 8 Bpasunuu crano obbivaem HOCHTE MepeTHM ¢ Apa-
FOLEGHHBIMM KAMHAMM, KOTOPhIe YKa3mBaloT Ha npodeccHio MxX
Bnagensua. Hanpumep, no py6uHy MOmHO cpasy ysHath 1OpPH-
€Ta, NO M3YMPYAY -— Bpaua, no cangmpy — MHIKeHepa-cTpON-
Tens. CneAys sTOMy npumepy, cneumanuctsi 8 obnacru ynbrpa-
AKYCTHKM € NONHLIM NPaBsoM MoryT suibparb Kpuerann cynb-
Puaa kagmmua.

COMNEPHUK NA3EPOB

Hor.qa aMepuKaHCKMe yuyeHsie XatcoH, Makdu u Yaiir
8 1961 rogy, nponyckas uyepes kpuctann cynbduga kagmus

yNbTPa3asyk, o6HaPYKuNK, 4TO B ONPEeAeNneHHOM pexume 3TH
YNbTPa3ByKOBbI@ BONHBL!I YCMAWBANMCH BHYTPM KpPMCTanna B COTHM
Pas, HMKTO M3 HWX, BUAMMO, He BOCKNUKHYN: «Depukal» Kak u
MHOrHe coBpeMeHMLI® OTKPLITMA, YcuneHue ynbTpassyka 6bio
NPeACKa3’aHO TEOPEeTHHECKH.

Cpeau Bcex KpucTannos Cynbdup KagMus, NOMANYH, cambis
HeobbiualiHbIi NO CBOMM CBOMCTBAM. Bo-nepseix, oH, nopobHo
KBapuy, nbe3oanekTpuk. PacTarusas mnu C:xMMan NNacTuHKy Kpu-
€TaNNA, MOMHO NONYUMTb HA @€ MOBEPXHOCTH OTPULATENbHLIE WMNK
nonoxurencHsie 3sapsavl. Bo-sTopbix, oH nonynposogHuk. Mpu-
UeM TaKOW NONYNPOBOAHMK, 3MEKTPHYECKOe CONpPOTMBNEHME KO-
TOPOro MO KeNaHWIo Nerko uameHmutb. HymHo nuwe ocsewats
KpUCTann ¢ pasHol MHTeHcuBHOCTblO. CoueraHue 3TMX CBOWCTB M
MO3BONMNO npoaenaTs YAMBWTENbHbLIA KCMNEPUMEHT.

Mponyctum uepes cynbug kagmus npPoRonkHYIO ynbTpa-
3sykosylo BonHy. Tak Kak ABMIKEHWE ee NPOUCXOAMT NepUoAM-
UECKUMMU CIKBTMAMM M PAaCTSIHEHMSMM CPeAbl, B KpuCTanne Bo3-
HMKaeT 3NeKTPMYeCKOe Nnone, HanpasfeHHoe B Ty Ke CTOPOHY
M HM3MEHSIIOWeecs NO TOMY JKe 3aKOHY, YTO M YMbTPassykK.

Tereps OCBETMM KPUCTaNN, YMEHbLIMM €ro CONPOTHBIEHME M
APONYCTMM 3NEKTPMUECKUH TOK Takum 06pasom, utoBel anekTpo-
Hbl ABMranMcL B OAHOM HanpasneHun ¢ ynsTpassykom. Pery-
NMpys HanpsiKeHMe, MOMHO 3aCTaBUTb MX ABMraThCA OuicTpee
nnu MepnexHee.

B to Bpems, noka ckopocTh 3NeKTPOHOB He BOCTUrAA CKOPO-
CTU PacnpocTpaHeHus YnbTpassyka, Mbl He OSHapYMum HUuero
HoBoro. Ho Kkak TONbKO MX CKOPOCTb NPEBLICMT 3aBeTHLIN py6ex,
PNeKTPOHLI, B3aMMOAREMCTBYS € BSNEKTPUUECKMM MONeM ynbTpa-
3BYKa, OTAAAYT €MY CBOIO 3HEPruio. YNbTpa3syK YCHUAMTCH.

Mo nopcuyetam yueHbiX, Takoe ycuneHme MOMKET AOCTMraTh
1091 Ecnu 6w cambiit cnabelii NMCK KOMapa, KOTOPLIA MOMHO
yCnbiWaTth 4YeNoBEUYECKMM YXOM, YCUNuTL Okl Ha 3Ty BeSIMUMHY, TO
OH 3By4an 6bl B ThiCSYY MMANMAPAOB pa3 MoOUiIHEe peBa peak-
TMBHLIX pBurateneil

KPUCTANII-XAMEJNIEOH

ama no cebe KOHCTPYKLMS YCUNMTENs YnbTPa3syKa AOBOMLHO'
npocta. CrepiteHek cynsdupa kagmMus ocselnaetcs namnoii, Ye-
Pe3 MeranauMuyeckMe KOHMTAKTLI HA TOPLAX kpMCTanna nponyc-

- kaetca Tok. K HMM e npucoeauHsiotcs npeobpasopatenu. OHu

COCTOAT M3 NNACTUHKM NbOIOINGKTPUKA, HANPMMEP Ksapua, 3a-
KNIOUGHHOH MeMAY ABYMA anekTposamu. B aasmcumoct or To-
FO, NOAJAGTCH HAa INEKTPOALI HANPSIKEHME MM YNbTPa3syK no-
nagaeT Ha nnacTMHKy, ksapuessie npeobpasosarenu moryr pa-
60TaTh KaK MCTOMHMKOM, TAK M NPHUEMHMKOM ynsTpassyka.

Ho nepmsie e 3KCnepMMeHTsI NoKa3any OrpaHWueHus Taxol
KOHCTPYKUUM. BepHee, He mceli KOHCTPYKUMM, & TONMbKO KBap-
uesbix npeobpasosareneii, kotopmsie He MOMIM oecneuuTs
AOCTATOYHO MHTEHCMBHOTO Nyyka yneTpasmsyka M nepeganath ero
B KPUCTaNN € ManbiMu notepsmu. M Bot nouemy. Marotosnexne
npecBpazosareneli Ha kakylo-nMBo 4acToTy 3myKa cKOBaHO pam-
KaMW OUeHb HEBLIFOAHOrO COOTHOWEHWA! TONUMHA KBapLesoii
nnactuHku npeobpasosatens NPONOPUMOHANLHA NONOBMHE ANM-
Hbl 3BYKOBOW BO/HbI, [MO3TOMY AnA noNyueMusm ynsTpaasyxa, Ha-
NPMMeP, C HaCTOTOH CTO MMIIMOHOB repl M, cnegosarensHo,
O4YeHb MAaNok ANMHON BONHLI KBAPLEBAA MNACTMHKA L[OMKHA
MMeTb TONWMWHY MeHee Tpex coTbix munnumerpa. MoHsatHo, cpe-
NnaTh TaKylo TOHKYKO NAACTMHKY NPAKTUHECKM HEeBO3MOMMO. Mc-
cnenosaTensm He .oCTaBanoCs Hu4yero pgpyroro, kak paborarts
Ha Bonee ToncTeix npeoBpasosarensix, Kna KOTOPbIX 6bln MeEHb-
we 0,1%.

Ho nonyuuts ynbtpassyk — 310 ewe nonaena. BawHo ne-
peaats ero 6ea notepb B Kpucrann, BoT TyT Mbl M crankuBaem-
€A ¢ Apyroit npoBnemoit. Y ksapua M y cynbuaa KapMus pas-
Hble ynpyrde cBOWCTBE, M NPM nepexope ¢ Keapuesoro npe-
obpa3oBaTtens B KpucTann ynsTpassyk BCTpevaetcs Kak bl
¢ Gapbepom u orpamaercs. YroBel crnaguts ator Gapuep, npu-
MEHSAIOT cornacylouwine BeLecTea ¢ NPOMEKYTOUHBIMU YNPYrHMM
cBojicteamu. Ho fake npu TaKOM COrnacoBaHMM uvacTs ynbTpa-
3ByKa BC@ JKe OTPAKAETCH OT NOBEPXHOCTM KPpMCTanna M Te-
psercs.

STu 3aTpyAHeHMs y[anocs npecAoneTh C NOMOWLLIO OAHOrO
csoicTea nonynposogHukos. Mpu auddyaum s ray6e nonynpo-
BOAHMKA ATOMOB MeTanna ero 3M1eKTPONPOBOAHOCTL pe3ko Me-
Haercs, Hanpumep, ecnu «BHYTpb» cynbMAa KaAMHS BBECTH
8TOMBb! MHAMSA, TO NPOBOAMMOCTL KPUCTANNA CMALHO YBENMUMTCA
M nouth He 6Byder OTNMUATLCA OT NPOBOAUMOCTM  MeTannos.
Ecnu ke aTombl megu, TO, HaOB0POT, KPUCTANN CTAHOBMTCA AM-
3NEKTPUKOM,

CneposatensHo, Ha oaHOM M Tom e obpasue cynsduaa Kag-
MHUR MOXKHO BOCNPOM3BECTU BCE INEMEHTbI KOHCTPYKLUMM YCHAM-
Tens ynetpassyka. Tak u 6bino cpenano. Ha nosepxHocts kpu-
cranna HanoinMAM nneHMku uHaus M mean. OBpasey Harpenu
B BaKYyMHOW neuu. ATombl MeTtannos npoaudyHAMPOBAnK
B rnybb_KpMCTaNNa u MameHnu ero ceoictea. Tam, rae 6bin MH-
AWA, obpa3osancs cnoii kpucranna, KOTopLIi BnonHe cmor
3aMEHUTL 3NneKTpoA. A tam, rge 6bina mepb, MNOABUNCA CNOM
Avanexktpuka, OH nNPeKPAacHO CNPaBMACA C POMbIO NNACTMHKM
nsesonpeobpaaonarens. Kng nonyueHHsix Takum cnocobom npe-
obpasosateneii gocruraer 45%! Ha Hux HerpyaHo Boabyauts
Adxe ynbTPAa3Byk, AnuHa BOMHbI kotoporo Byger cousmepuma
€ _PpacctosiHMem Mexmpy aroMamu Kpucranna, 3pech Hacrynaer
obnacth KBaHTOBLIX 3chcheKTOB, KOraa ynbTpassyk yaoSHee pac-
CMaTpuBaTh He Kak BOJIHY, & K&K NMOTOK KBA3WYACTML, — COHO-
HOB.

] '‘a cnupanu, H3o6pameHHOM Ha 2. Yepes HpHcTann pacnpocrpadser- Ablayuiem cnyvae. NeKTPOHbLI pacnpo-
BRNafHe, Bbl MOMeETe YBHAETb, KaK CR YnbTPa3ByKOBaA BONHA, Bbi3biBalo- CTPAHAIOTCA MeApNneHHee YynbTpa3aByHa,
' NPOMCXOAMT YCHNIEHHMe YNbTpasByKa. was CcHHycoMaanbHoe aNeHTPHYecHoe H CrycTHM pacnonaraloTca B MecTax
1. Mbesoachchent M doroadhert — none. 3to none, fedcTsyA Ha csoBop- NONOMHUTENBHOrO MONA Y/NbTPa3BYKOBOH
.MMeHHo 3TH pABa CBOWCTBa MNO3BOAMAH Hbl€ 3/IeKTPOHbI, NOABMUBLUMECA nNpPH BOMIHbI, HOTOpPOE CTapaeTcA CMEeCTHTb
YCHNUBaTL YynbTpassyK. [pH npoxom- OCBeWeHHH, rpynnupyer MX B cBoOe- MX B CTOPOHY Hynesoro nona. [Mpu
AGHHM ’ Yepe3 KPHCTANA YNbLTPa3BYKO- obpazHblie  CrycThH. K  3nextpogam 3TOM YynbTpaasyHoBam BOhHA OTA2eT
BOW BONHbI KoneGaHMe HACTHYEK mMa- KPHCTanna npUIOIEHO HanpameHHe, CBOIO 3JHEpPruIio 3NeKTpoHam, a cama
TepHana, WX CMeweHHe H3 NONOMe- KOTOpOEe PpPa3roHAeT 3JNeKTpoHbl. Ecnu 3atyxaet (ocnaGnaeTcA no BenM4HHe),
HHA paBHOBeCHA conpoBoMpaaeTca o06- CHOPOCTb [BHMEHWA 3NEeHTPOHOB pas- npoxogs uepes KpMcrann.
paszosanuem 2neHTpHYeCHOro NONA.  Ha CHOPOCTH PacnpocTPaHeHWA YnbTpa-
OHo OyneT M3IMEHATLCA, KaK M ynbTpa- 3BYKa, TO B3aWMOAEHCTBMA 3INEKTPOHOB 4, K MpucTanny npHNoOMeHO HanpAa-
3BYH, NO CHHYCOMABANbHOMY 3aHOHY. € YNbTPa3ByKOBOW BONHOW He NpoMc- MeHHe, HoTopoe Oonblie NO _BenuuMHe,
CynbthMp KagMHA — nNONYNPOBOARHHK, XOAHT, TaK HaK MPH CBOEM JABUMKEHHH 4yemM BO BTOPOM chyuvae. IJNeHTPOHbLI
HO ero 3JIneHKTpU4YecKHe CBOMCTBa ner- CrYCTHMU PN1eHKTPOHOB BCe BpeMA Ppacno- ABHIKYTCA bicTpee ynbTpasgyKa, H
KO H3MeHHWTb. ECAM MpHcTann ocBeTHThL NOMeHbl B MecTax, rge cuna, fehct- CryYcCTKM pacnonaralotTcAa B o6nactH
namno#, TO B HEM NOBLICHTCA 4MCNO BYIOWAA HAa HHX CO CTOPOHbI JINEHTPH- oTpvyaTensHoro nofn. OHM  oTpaloT
CcBO6OAHBIX JNEHTPOHDE  (INEeKTPOHOB YecKOro nNONA, paBHA Hyno. CBOI0 3HEPruio YNbTPa3ByHOBOW BONHe,
AIPOBOAWMOCTH) W ero CconpoTHBAeHHe 3. K HpucTanny npHnoMeHo Hanpsa- HOTOpPaA YCHNHMBAETCA 3a CHeT TaKoro
YMeHbLHTCA. MeHHe, KOTOpOe MeHblue, 4em B npe- B3auMoaeincTBHUA,
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