—
—J
Kapruna «Ceatoii CebacToany — OelicTBUTEAbHO AU 3TO wedesp
KucTu urarbanckozo susonucya bBeprapduno IMTuntypuxkkeo (0Koao
1454—1513) uau sce uckycras noddeaxa?
Ipu uzysenuu mukpocpesa norotha va POM (1) c yseauuenuem
8 50 pa3 pa3ausumo ocrHosarue aunogozo depesa (a), nOKpoi.Toe
2pYHTOB04HbIM Ca0em (8), HA KOTOPOM AexcuT Kpacoursll caod (c).
¢4 2205 Ha To ace usobpascenue, ysesusennoe 8 163 pasa (2), modxano
onpeae/lurb, 4TO 8 OCHOBY 2PYHTOBOYHOZ0 CAOSL BXOOUT «2eCCO» —
TOA4eHbLE 2UNC, npudem e2o 4acTuybl, pacnorQicernole bausce K no-
BEPXHOCTU, Meabde Tex, 4TO Hax00Aarcs 8 aaybune caof. Hmenno
TaKyr CTPYKTYPY UMEIOT KPACOYHble NOBEPXHOCTU, BbLNOAHEHHbLE 8
COOTBETCTBUL CO CTAPUHHOU UTANbAHCKOL TEXHUKOU JHUBONUCH.
Kpacounoui caod, 8 c8010 o4epeds, COCTOUT u3 08YX HANONEHHBLY
dpye na dpyza caoes (¢ u C3). Cneyuasucto. pasasu4arorT 30eco u
uactuyel cyrvgara kasvyusn (8,), nokpoigaowezo caot eunca. 00-
HAKO HQ OCHOBAHUU 3T020 COeaars 86l800 O NOOAUHHOCTU KAPTUHbL
ewe He npedCTasAAeTCs 803MONHoIM. H TOAbKO no uzobpaieruro
¢ yeeauuenuem 8 666 pas, noayuenHomy nod 8030elicTeuem nepeus-
ay4uaemolx IAeKTPOHO8 (3), Yy0aaocs YcTanos8uTs, 4T0 06a KPACOUHBLX
cn05 (€3 U Cs) COCTOAT 2AaBHbLM 06PA30M U3 CBUHUOBLLX berun uau
TOA4eH020 Kapborara csuuua Kpome To2o, obrapyxusroce u npu- '
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B mukpossekTponuke Oasice maredusull u3sAH UHTE2PAAbHOL CXe-
MbL MONCET Hapywuts pabory scezo ycrpoicrea. PIM no3soaser
KOHTPOAUPOBATb A1060U INEMENT HUNOB ewje 8 npoyecce U320T0BAE-
HUSL: HENPABUNbHYIO UEHTPOBKY NAUKU, MUKPOTDEUUHbL, HAYABUWLYIO-
¢ KOppo3uro.

C nomowpio PIM moxcro paccmotpers meavuaidwue nodpob-
HOCTU COeQurerull, NOKPbITUA 4UNOB, KOKTAKTOB, MOHTAJNCHOLX NPO-
800K08, NAUKW HA KPUCTAANAX UHTE2PANbHbLY CXeM NAOULA0bI0 8 He-
CKOAbKO K8adpaTHbLx muarumetpos. Hapady ¢ eHeuwnum 0CMOTPOM
npumensnerca yoce u 6osee «00TOWHbLEY KORTPOAL, 8edyuiuli 3a co60l
pasbopky mukpocxem. [enraerca 3To, pasymeercs, 8 UCKAIOHUTENb-
HbLX CAYy4anx, OOHAKO 8 pe3yasTaTe TaKo20 O0eTaAbHO20 AHAAU3A
npaKTu4ecku Hu OOUH U3BAK HuU3U1ecKko2o C8OLUCTBA He OCTAeTCA He-
30aMEUEHHbIM.
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1. HA 3ABUCTb EXXY

Hetr B8 »wu3nu cosepwenctBa..— B cBoe
Bpems rosapusan Jluc. 3to myapoe Bbicka-
3bIBaHME B NONHOM MEPe OTHOCUTCS M K MUIHM
obpabaruiBalowmx MHCTPyMeHTOB. Msrkue
6uicTpo M3HawusaloTcs. Teepasie xe Xpynku.
Maneiwuin nepekoc — u Aoporocrosuee,
BLINONHEHHOE U3 NNerMpPOBAaHHOM CTanu ceepno
Pa3nambiBaeTcs Ha fBe NONOBUHKM.

A BOT y «exa», YUTO Ha CHMUMKE, MronKu-
CBepna u TeepAbie, U OQHOBPEMEHHO ynpy-
rue. [leno B TOM, YTO OHM NOKPLITHI Npak-
THYECKM HECHAWMBAIOWMMCS CNOeM HHTPUAa
TMTaHa.

2. IAMNOYKHM PAAM NAMMNOYEK

MoHsaTe, 4o u306pareHo Ha cHUMKe,— He-
TPYAHO. M BCe-Takn 370 He coBcem OBbiuHbIe
namnsl. Ux UCNONL3YIOT He B OCBETUTENbHBIX
npubopax, a 8 KauecTBe MHCTPYMEHTOB Hayu-
HbIX uccneposaHui. B 3asucumoctu ot Toro,
KaKue XapaKTePUCTMKM CBETOBOIO M3NyU eHUS
€O6MPAIOTCS C MX NOMOLLLIO UBMEPATb, Nam-
NaM-3TanoHam NPUAAIOT Pa3NIMUHYIO, MHOrAa
camyto npuuyanusyto opmy. Cpeau nocnes-
HUX ROCTUIK@HMM MHIKEHEPHOM MBICH nNamna
C M3bICKAHHBLIM WapoobpasHeim BannoHom
(kpaiHss cnpasa).

3. OTAENUNU ®OPMY OT COAEPKAHMS
CMeKanucTele ppaHLy3CkHe KOMMHMBOSIKEpPBI.
He 7ak yx TpyaHo npuxsatuts B genosyio
noesaky obpa3subl pekNamupyembIX 3aura-
7oK, aBTOPy4eK WNM 3IneKTpuueckux Gpurs.
Ho kak 6biTe Tem, kTo B3ancs peknamupo-
8aTeb... Tpameau?! Lna Hux 6uin cozpaH Ha-
AyBHOI obpa3sey npoaykuuu. Becur ox scero
100 kr, 8 cnokeHHOM Buge nerko nomeuwaer-
€ B 6araXHuK nerkoBoM asTOMALLMHBI.
OpHaKo TPaMBaMHLIM «HaRyBATENbCTBOM®
Tenepb HUKOro He yauBMwb. B 30Hax orgbixa
MHOMMX rOPOAOE [ABHO CTANU NPUBLIMHBIMK
HaAyBHbIE KPOKOAWNBI, CNOHbI, BeremoTsl u
AaXe TaKue BOT IK30THHECKHE 3BePIOrk C yCT-
Pawaiowmummu poramu (CHUMOK BHU3Y).

4. BEH3OJIbHbIE CEPQEYKM

Kak He yausutbcs, rnags Ha ator cHumok!
BMeCTO NpMBLIYHLIX CO WKONBHOW CKaMbM
NPO3aMYECKHUX WECTHYrONLHMKOB He TO KPeH-
Aenuku, He To ceppeuku. Ho umenHo Tak, oka-
3biBaeTcs, BLIrNAAST 6GeH3onbHbie Konbua.
CHumok Gbin HegaBHO NonyueH ¢ nomouwsio
PacTpOBOro TYHHENLHOro MMKPOCKONa.

5. TAMHCTBEHHAS HAXOAIKA

Cemnaauate Bekos Hasap 3Ta purypKa yk-
Pawana kopoHy npasutens CunaHa — ogHo-
TO M3 UEHTPOB 3arafioNHON UMBMAM3ALMUM MH-
AeWues MOYMKa Ha cesepHOM nobepexse Me-
PYy.

O 6orateiiwem HepasrpabneHHom 3axo-
poHeHuu KOxHon Amepuku, rae 6uina Hai-
AeHa KOPOHa € 3TUM, Cyas no Bcemy, rnyboko
CMMBONMUECKMM YKPALIEHHEeM, u4MTalTe B
JypHane.

Nponerapun Bcex crpan, coepsusiitecs!

2 TexHuka-
6 M0A04EXMN

Exxemecaunbii
obwecTBeHHO-NONMTHUECKNMI,
HaY4YHO-XY A OXKECTBEHHbIN
M NPOM3BOACTBEHHbLIN
wypHan LUK BJIKCM

M3apaerca ¢ miona 1933 r.

RINSTS

© «Texnuka — monopenmn, 1989 r.




MNudopmauus
U3 «Hepp» MaTepuu

H3 nayunozo o63opa «Baxcnee atomnoii 6omboi» («TM» M 5 3a 1989 200)
wurareau yanaau o HedpononodobHsiX CETAX, CNOCOGRbIX 8 npoyecce 06yuenus
yceausars o6passi. B CIUA na atom npunyune yoe cosdanst npubopot, KOHT-
poaupyroujue xawecTeo npomviuaennolx usdeaud. Ecro daxce ycrpoiictea 0rn
anaau3a 3AexTposnyedarozpamm u pad opyzux.

Odnaxo 013 co3danus HelpoHonodobuvix ceTed Heobxodumo coeduruTd
nayrunoili nposodos MHONCECTBO Pe3UCTOPOS, KOHJEHCaTopos, Tpuzzepos u
npowux paduoderanrei. Mexdy Tem coseTcKue y4envie euje 8 60-¢ 2000
npednoNKUAU UCNOAB308ATD 8 KAYECTEE OCHOBHL NEPYENTPOHOB SAEKTPOHHO-
Ay4esod npubop — noautpon. OK TaKe CTAA OCHOBOI CXeM, KOTOpbie Oe3 Ka-
Kux-2u60 0CO6BIX NPOZPAMM NO3BOARIOT YCBAUEATH 06PA3bL, ONO3HABATS CAO-
8a, NPOBOOUTH IKCNPECC-AHAAUIGE 8 METAANYPZULL, PACULUPPOBHIBATD MEQUKO-

6uonozuueckyro ungopmayuio.

Be3 aumnezo wyma OAs 3aUHTePeCOBARHBIX noTpeburened 6oL10 u320T08-
A€HO HECKOABKO COTeH NOAUTPOROS, u 8ce onu nauwau npumenerue. Ho dan
Tex, KTO CTORA Y UCTOKO08 Podcdenus npubopa, 3a60Tol, C HUM CBA3AKNDbIE, He
yuau 8 npouwnce. Borsue T020, uccaedosanue paboTo. nOAUTPOHA 8 pasauy-
HBLX PeNcumMax — a O, KK BHIACHUAOCD, 8e0eT CeOA COBEPULERHO HecTandapr-
HO, u nopoi daxe 3a2a004HO — NOCTABUAO HEMALO HOBbIX B0NPOCOS. Onu
craau Temoil nybauxayuil 8 sypuare «Paduorexnuxa u snexrponuxa» ( M 10
3a 1987 200 u M 7 3a 1988 200), o6cyncdenuii co cneyuarucron 8 obaacru
xeantosoii mexanuxu npogeccopom I0. Hemxosvim. Coser raboparopuu «Hn-
8epcop» cHuTaer Heo6X00uMBM PACULUPUTS panku 3TOL duckyccuu no onpo-
cam nepedauu u npeobpa3osanusn unopmayu ¢ yseTom usuteckux 3aKon0s

KBAHKTOBARUA.

Anaronuit CTABMLIKMA,
Banentun CTABMLLKMA,
KaHAMAATBI TEXHWUECKHMX HayK

taK, noautpoH. C BuLy —
3aypsiiHasi paauoJammna, Bo
BCSIKOM ~ CJlyyae, BHellHee
CXOICTBO €CTb, MOCKOJbKY
BCSI KOHCTPYKILHSI MIOMellleHa B OObIK-
HOBEHHYIO CTeKJfIHHYI0 KoJ0y, H3
KOTOpO# oTKauaH Bo3ayx. OnHako yn-
pATaHHOe BHYTPH JeJaeT MpHGOP
KOHKYPEHTOCNOCOGHHM C TPaH3HCTO-
POM M JPYTHMH TBEPAOTE/IbHBIMH CO3-
NaHHSAMH 3JIeKTPOHHKH.
~ He Tpars JHLIHHX C/I0B, 06bACHHM
yCTPOHCTBO MNOJHMTPOHA MO CXEMe.
AnekTpoHHas mywka | BeiCTpe/HBa-
€T MyYOK 3JEKTPOHOB 2, KOTOPHIA ¢
MIOMOLIbIO NePEMEHHOT0 HaNnpsiKeHHs
Ha ynpaBJsIOLMX MJacTHHAX & u 6
MOXET MepeMelaTbCsi BAOJb ABYX
H30JIHPOBAHHBLIX JPyr OT [Apyra aHo-
noB-fetektopoB 3 u 4. (Yrobwni
3JIEKTPOHbl OAHOBPEMEHHO MOMNany Ha
HHX, My40K (OPMHPYETCsi HECKOJIbKO
pasmbiThiM.) Hakowneu, aBa makera
(yHKUMOHAMbHBIX MIAcTHH 7 H 8, KaK
6bl OXBATHIBAIOLIMX 3JEKTPOHHBIH My~
4YOK Ha ero NyTH K AeTeKTopam, Co-
CTaBJISIOT CyLIeCTBEHHOE OTJIHYHE M0~

2

JIUTPOHA OT JAPYTHX BaKyyMHBIX MpH-
6opoB. [lisi perucTpalUd aHOAHOTO
TOKa CJyXHT ocuuiorpad 9.

HanpsixkeHusi Ha QYHKIHOHAJbHbIX
NJ1acTHHAX MOXHO KOMGHHHPOBATh
MHOTHMH C1oco6aMu. ITO U eCTh MYTh
K «06yueHHio» npu6opa, To eCTh K Bbl-
pa6oTKe y Hero cNOCOGHOCTH pacmnos-
HaBath, HanpumMep, ciosa. Cxema, pe-
ajusyoiiasi (pOPMHPOBaHHE 3JIEKT-
POHHLIX «06Pa30B» CJIOB, HE CJAHIIKOM
caoxHa. Tok or MUKpodoOHa, npeaBa-
PHTEJIbHO YCHIEHHBIH, CO3[1a€T 3JIeKT-
pHyecKoe moJie B 06/1aCTH ynpasJsi-
IOIMX MJacCTHH. A TOK C aHOJOB,
npoiiasi uepe3 AHPdepeHUHANbHBIH
yCHJIMTE/b, NMONAafaeT B HHTErpaTop.
Ha Bhixome BMecTo ocuuJiorpada
MOXKHO MOCTaBHTb peJie C AByMs JiaM-
noukamud. OpHa 6yneT 3aropartbes,
HanpuMep, NpH COBE «IEBATb», APY-
rasi npu CJIOBe «IecsTh». X0Ts 3By4a-
HHe 3THX CJIOB CXOAHO, M0AGOPOM
HanpsiKeHHH Ha (QYHKUHOHAJbHbIX
MJaCTHHAX MOXHO AOGHTbCS YCTOMH-
YHBOTO Pacno3HaBaHHUs.

Yro6ul pa3obpaThCs, KakK XKe I0-
JIUTPOH y3HaeT 3BYKOBbIe H HHbE 06-
pasbl, CTPOHJIHCh €ro aHaJloroBbie H
MpOBLIE MOIE/H, YYHTbIBAIOLIHE
HeJIMHeHHbIH Xxapakrep npeo6pa3oBa-
HAS 3JEeKTPHUECKHX curHajos. [las
CTPOrOCTH ONbITa B KaUeCTBe OMO3Ha-

P
AV HR/BATPH
YHBEP (D

MAEM,
MPOEKTbI,
PA3MBILLNEHUS

AOKJIAL Ne 96

BaeMbIX CHTHAJIOB BbIGHpAJH He MpPo-
CTO CXO[HBIE, a Jax<e HepasjHuHMble
10 YaCTOTHBLIM MPH3HAKaM.

B cpaBHHTEJIbHOM 3KCEpHMEHTE
PETHCTPHPOBAJH OCHOBHOH TMOKa3a-
TeJb pacno3HaBaHHs — Pa3pellaio-
mylo cnoco6Hoctb. U uto xke? C yse-
JHYEHHEM CpelHeH aMIUIUTYAbl Ham-
psiKEHHsI Ha BXOJle 3TOT MOKasaTelb
yBeJIHUMBaJICsi, HO MO-pa3HoMy. B Mo-
JensX — OXHOTHNHO H  JIOBOJIbHO
BSJIO, @ B CAaMOM MOJIHTPOHE — C TeH-
JeHuuel K GBICTPOMY POCTY M fIBHBIM
onepeXXeHHeM pa3peniaiouied cro-
COGHOCTH MojeJieH.

31ech yMECTHO HANOMHHTb O [aB-
Heii cratbe A. TpecHskoBa «Ilosut-
poH 3a paGotoii» («[IpaBna», 22 map-
ta 1973 roaa). Yxe Torjaa npHMeHH-
TeJIbHO K 3TOMY NpHOOPY rOBOPHJIOCH
0 cTepeo3ieKTPOHHOM 3 pekre. Mme-
JIOCh B BUAY, YTO NIPOXOXKAEHHE Tyuka
3JIEKTPOHOB B NoJIe MEXy YyNpasJs-
IOMMH H (YHKUHOHATbHbIMH IJa-
CTHHAMK He PaBHO3HAa4YHO TOKY B €ro
06bluHOM MNOHHMaHuH. [Ipoucxomut
rpyNNUPOBKa 3JEKTPOHOB B TMpPOCT-
paHCTBe, U TOT/la B CHIHaJie NPOsIBJIS-
j0TCs ¥06'beMHble» CBOHCTBA.

JlanbHeiine 3KCNEpHMEHThbl MOJ-
TBEPAHJH TaKoe 0GbSACHEHHEe MpPOHUC-
XOASILIHX B NOJMMTPOHE npoueccos. Ho
BHISIBUWIM H MHOTO HOBBIX Ba)KHbIX
nogpoGHOCTEH, 0COGEHHO Korjaa yBe-
JIMYMBAJIH HaMPsXKEHHs] Ha ynpasiisi-
IOIKMX MIacTHHaX. Torjaa 3JeKTPOH-
HbIfl My4YOK HayHHaeT KacaTbCf Ma-
CTHH MoJ He6GO/NbLUIHMH YrJaMH H OT-
paxkaeTcsi OT HHX. BO3HHKaeT pexHuM
CKOJIB3SILLET0 PACCesiHUs: B 30HY Jei-
cTBHSl QYHKLHOHANbHbIX MIACTHH MO-
NafaloT He TOJIbKO NPSMO JIETsllHe
yacTULBI, HO ¥ oTpaxeHHbIe. [1pu Ta-
KOM CMeLICHHH Y 3JIeKTPOHOB He-HCK-
JIIOUEHO IpOsiBJ€HHE BOJHOBBIX
CBOHCTB, TaK XOPOUIO OMHCBhIBAEMBIX
KBAHTOBOH MEXaHHKOH.

U BOT uTO HHTEPECHO: CaMO 3apOX-
JleHHe YueHHsi O BOJIHOBBIX CBOMCTBAX
MHKpouacTul (Teopusi ne DBpoiins)
HCTOPHYECKH CBSI3aHO C OMbITOM MO
paccesiHHIO 3JIEKTPOHOB Ha KpHCTaJl-
Jnax Hukenasi. Peub uper 06 3kcmepu-
MeHTe aMepHKaHCKHX ¢u3ukoB [le-
BHCCOHa H J[>epMepa, MocTaBJeHHOM
eite B 1927 rony. Mx pa6ora BHaua-
Je BOBCE He OPHEHTHPOBaJachb Ha
NPOBEPKY TEOPETHUECKHX MOCTPOEHHH
KBaHTOBO# MexaHukd. Ho kapTuna
paccesiHHsI MHKPOYACTHIL C XapaKTep-
HBIMH JV151 BOJTHOBBIX MIPOLLECCOR MepH-
ONMUECKHMH MaKCHMyMaMH H MHHH-
MyMaMH INpHBeJa HX B HEIOYMEHHE.
Bckope onu y3Hanu 06 unee e bpoii-
JIsi, CleNajli U3MepPeHHs] H MOJY4YHIH
MOJIHOE corJiacHe C ero Teopuei. 3a-
TeM HECKONbKO BHIOH3MEHEeHHbIH
onbiT noctasua - [Ik. Il. Tomcon —
OH NpPOMYCTHJ YCKOpPEHHbIE 3JIEKTPO-
Hbl Yepe3 TOHKYIO 30JI0TyIO (OJIbrY.

NPARABAA

22 mepra 1973-r.
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llo enewneny 6udy norutpon nanomuraer paduosanny. Ha crumke (¢ pykamu) — ox e,
TOAbKO 8 MeTAAAu4ecKom Koxyxe. Ha cxeme — ycTpoldicT80 NOAUTPOHA: 3A€KTPOHKAR nywika
(1), komnaextoL naacTun — anodrox (3 u 4), ynpasasowux (5 u 6) u pynkyuonaronox (7 u
8), ocyurnroepagy (9).

Kak u npenckasniBan ae Bpoiiib, no-
SIBU1aCb CHCTeMa KOJel — YHCTO
BOJIHOBasi KapTuHa Audpakuuu. Taxk
BlepBbie B (H3HKe B MaKPOCKOMHUeE-
CKHX KapTHHax ObliH 3adHKCHpOBa-
Hbl MpPOSIBJIEHHS [BOHCTBEHHOH —
KOPIYCKYJSIDHOH H OJHOBPeMeHHO
BOJIHOBOH — TMPHPOAB MHKpouac-
THIL.

ITOT 3KCKYPC B HCTOPHIO (HU3HKH
Mbl MPeANPHHSIH HE C OLHOH TOJBKO
no3HaBaTe/bHOH LeJblo. [To-BuauMo-
My, ABOHCTBEHHYIO IPHPOLY 3JEKTPO-
HOB HaJl0 YYHTHIBaTh U NPH OGbSCHE-
HHH De3yJbTaTOB, KOTOpbie MOJyua-
IOTCSl IPH H3MEPEHHSIX aHOLHOTO TOKa
noauTpoHa. Yro orpakaercst B oc-
UHMIALHAX (KoleGaHHsAX) aHOLHOrO
TOKa, JI0 KOHI@a HesiCHO, XOTsl IMpH
HX TOSIBJEHHH IOJIMTPOH 3ajaud
pacnosHaBaHusi peuiaerT Gosiee yc-
nen;mo (151 TPaKTHKH 3TO yXKe HeMa-
J10).

EcTe Bce ocHoBaHus, uTOGbI OT
NPaKTHKH HATH BrJay6b, N0 MyTH pas-
paboTKH (yHIaMeHTaJbHOH TEOpHH,
KOTOpast oTBeyaJia 6bl Ha BONPOC: Kak
NPOHCXOAHT KOAHPOBaHHE H Mepefa-
4ya MHGOpMaLHH Ha YPOBHE 3JIEKTPO-
HOB. MBI NpefNO/IOKHIIH, YTO OCILHJI-
JSIUHH BO3HHKAlOT B pe3yJbTaTe
OMNAATb-TAKH BOJHOBOTO MpPOLIECCA HH-
TepdepeHuuy 3JeKTPOHOB NMyuyKa. A
€CJIH TaK, TO MOXKHO NOJIYYHTb, XOTS H
KOCBEHHbIM 06pa3oM, AaHHbIE O MpO-
CTPaHCTBEHHOM pacrpefe/ieHHH BOJ-
HOBHIX (QYHKLHH 3THX  3J1eKTPOHOB.
ITo cyru nena — usmieub HHdopMa-
LIHIO U3 KBAHTOBBIX «HEIP» MATEPHH.
3aMeuaHHe O KOCBEHHOM MyTH HO0bI-
BaHUsl TaKoH HHpOpMalHH CHeIaHO
He cayvaiiHo. Beab ee npuHuunuaio-
HO HeJIb3sl MOJNYYHTb MyTeM MpPSIMOro
M3MEpPEHHs!, KaK O TOM IJIaCHT MpHH-
uun HeonpeneaeHHocTH LeiisenGepra.

CnpawuBaercsi, ofHaKo: a 3auem

3



[ ]
w W &
Y s R R T T e T e e ]
Q T4 I e
Ay AHREREBAR | ke o—5° *\ AHOA
MAACHTUHA — HYYOR IAEKHioHOB

ﬂpu yeeauderuU HANPANCeHUS Ha Ynpasasiouux nAacTURAX NOAUTPOHR HavuHaer pa6ora1‘b 8
pejxcume CKOAb3AULE20 paCCeAHUS INEKTPOHOS. CTaHOBUTCA B803MONCHOU uurequepeuuuﬂ npu
CMEWUBAHUU OTPANCEHHO20 OT NAACTUHbLL nYyuKa C e2o npnuonuueunod 4acTbiro.

OTKarnbiBaTh 3Ty NMOACNYAHYIO HH(Op-
MaLMIo U B ueM ee leHHOCTh? OTBeT
Ha Bompoc paaer GoJsee [eTasbHbIH
aHaju3 pa6oTbl nMpub6opa B peXHMe
CKOJ/Ib3SIIILETO PACCesTHHS 3/1EKTPOHOB.
B camom geJe, Korja 4acTb My4ka,
OTPa3HuBIUKCH OT YyNPaBJSIOWHX MJIa-
CTHH, MpPOHHTEepdepHpyeT C ero oc-
HOBHOH NPsIMOIHHE HHOH 4aCTbIO, CyM-
MapHbIi OTOK «BIHTAeT», B CHJY 3a-
KOHA COXpaHEeHHs] MMIyJbca, HHPOP-
MalH{I0 O pachpeleseHHH BOJHOBBIX
GYHKUMA 3apSJ0B Ha YNpaBJ/sIOIIHX
nJacTHHaxX. A oHa OTpaXKaeT KapTHHY
pacnpejienieHHs BEKTOpa IJIOTHOCTH
TOKa Ha MOBEPXHOCTH 3THX MJIACTHH.
Mgr1 Gynem 3HaTb B HTOTe HEYTO TO-
paszo Gosbliee, HeXKeJlH cama Mo ce-
6e cuJia TOKA BO BHELUHEH Lenu, Nof-
COEIMHEHHOH K YNPaBJAOLIHM MJa-
cTHHaM. Beab BEKTOp MJIOTHOCTH TO-
Ka — 3TO JeTaJibHasi XapaKTepHCTH-
Ka ABHXKEHHS 3apsioB B peajbHOM
MPOCTPAHCTBE H BPEMEHH.

Crosib MOAPOGHYIO KapTHHY KOIH-
poBaHus U Mepefayd HHQoOpMalKH Ha

ypOBHE 3JIEKTPOHOB MOXHO BOCCTa-
HOBHTb C NOMOLIbIO BBLIYHCJEHHH, HC-
XOAHbIMH JaHHBIMH OYAyT OCLMIJISA-
LMK aHOLHOrO ToKa. A 3HaHHe NMpHH-
L[MIIOB KOJAMPOBAHHSI Ha KBAHTOBOM
ypoBHe cTaHeT GOJBIUHM BKJaaoM B
pa3BuUTHEe TEeOpPUH HHboOpMaLuuH. Mbl
MOJIyYUHM MPHMEPHO TaKOH Xe MpH-
POCT 3HaHHH, KaKo# B CBoe BpeMs a-
Jia 3eKTpoHorpagus. OHa Toxe 0065-
3aHa cBoeit 3()()eKTHBHOCTBIO KBAHTO-
Boil MexaHuke. CyTb ee METOHOB B
«MPOCBEYHBAHHH» BellleCTBA MOTOKA-
MH 3J1eKTpoHOB. O6pa6oTKOH pe3y.ib-
TaTOB pacCesiHUs 3J1eKTPOHOB Ha aTo-
Max HCCJlelyeMOoro BellecTBa ya1aeTcsi
BbISIBUTb €0 BHYTPEHHIOIO CTPYKTYPY:
B3aHMHOE€ pacro/oXKeHHe aTOMOB,
PacCTOSIHHSI MeXIy HHUMH 4 T. A. Bor
Mbl H NpejjiaraeM BO MHOTOM aHaslo-
THYHBIH NpHEM BCKpPLITHS HHpopMa-
LIMOHHBIX pe3epBOB IOJs, 3aJ0XKEeH-
HbIX Ha KBaHTOBOM YDOBHe MaTe-
pun. CrenaTb 3TO MeTOAaMH KJac-
CHYECKOH (H3HKH MONPOCTY HEBO3-
MOXKHO.

O6cycdenue dokaada

10. JEMKOB, noktop ¢u3uko-mare-
MaTH4YeCKHX HayK, npodeccop, 3aBepyio-
wuii  Kageapoi KBAHTOBOH MEXaHHKH
JIeHHHrPAACKOr0 roCcyAapCcTBEHHOr0 YHH-
BepcUTeTa.

Koraa ny4ok 3JIeKTpOHOB NPOXOLHT ye-
pe3 ABa OTBepCTHsl B AHadparme u mona-
[laeT Ha 3KpaH (k/aaccuyeckuil onbit IOH-
ra), HETPYAHO BBbIYHCJHTb pacCTOsiHHe
MeXAy 3KpaHoM H Jauadparmol, npu
KOTOPOM TEOPETHYECKH MOXHO MPOCTbIM
rj1asoM Ha6awonaTb HHTepdepeHLHOHHbIe
nosiockl. Eciu oTBepcTHA yaaeHbl ApyT OT
apyra Ha 0,1 MM, To fax<e A/ MeAJIEHHbIX

Tak Ha3viBaeman «T8epOOTENbHAA AAM-
na» — euqe 00uUH npumep CO8ePULEHCTE0BAHUA
sakyymHeix npubopos. Llugpamu obosnaue-
not; katod (1), ynpasaswowasn cetka (2), naa-
CTUHbL BepTUKAAbHO20 (3) U 20PU3OHTANLHO-
20 (4) oTkaoHewus, ny4ok 3rekTponos (5),
koaba (6), HaNbLLAEHHAA AAIOMUHUEBAS NACH-
ka (7), anoOHas naacTura u3 Kpemuusa (8).
Koappuyuent ycunrenus 8xo0Hoeo cuenara y
rakozo npubopa 6osbule, 4em y Aamn U TPAH-
3UCTOpOS.

3J1eKTPOHOB, 06pa3yIoLUIHX NYYOK B MOJHT-
poHe, pacCTOsiHHe COCTaBHT MOpsiiKa
1 km! MHTepdepeHuns, KoHeuHO Xe, Gy-
JleT paspylieHa pa3HOro poja BO3Mylile-
HHSIMH, JEACTBYIOIUHMH Ha 3JEKTPOHbl B
MyTH UX CTOJIb JaJbHero cienosanus. Tak
4TO Ha MpaKTHKe AOGHTbCA ycrexa IMpH
MOCTaHOBKE MOAOGHOIO OMbITA HCKJIOYH-
TeJNbHO TPYAHO.

OpHako ¢(u3HKH 3aTpaTHIH HeMalo
yCHJHH, YTOObl TMPOBEPUTb TEOPETHYECKH
npenckasaHHblil 3¢ ekt AapoHosa — Bo-
ma. Ero cyTb B TOM, UTO KapTHHa HHTep(de-
PEeHLHH 3JIEKTPOHOB 10/XKHA 3aBHCETb OT
MarHUTHOTO NMOTOKa JaX<e Torjaa, Koraa ux
TPAeKTOPHH He TMepeceKaloTCsi MOTOKOM,
a JIHUb OXBAaThiBAIOT €ro. JKCHepHMeH-
TaJlbHOe MOATBepXKAeHHe 3Toro 3ddekra
cTano eue OXHHM TPpHYM(OM KBaHTOBOH
MexaHuku. TeM caMbiM ObU1O [0Ka3aHO
Henpsivoe BJIHSIHHE MarHHTHOrO NoJA Ha
noBeJleHHe 3J1eKTPOHOB.

BbIXOAHT, HECMOTPS HAa TPYAHOCTH, MOH-
CKH MpOsIBJeHHH TOHKOH CTPYKTYpbl Mare-
PHH B MaKPOCKOMHYECKH PerHCTPHPyeMbIX
3¢ ekTax He Takoe yx Ge3HalexHoe Je-
J10. BbITh MOXET, 10 CHX NMOP He y1aBaJloCh
NpUAyMaTb M TMOCTPOUTH OMBbITHbIE YCTa-
HOBKH, KOTOpbie cjieJlalHd Obl Takoe BO3-
MOXHbIM. Ec/in HMeTb B BHLY AONYCKH Ha
TOYHOCTb H3TOTOBJIEHHS AeTaseli NOJIHTPO-
Ha, 3HEPTHIO. 3JIeKTPOHOB B €ro myuke H

T. ., TO HHYEro HeoObIYHOro Ha hOHe MHO-
FOYHCJIEHHBIX CEPHHHBIX H3/1e/HH 3JIEKTPO-
BaKyyMHOH TEXHHKH Mbl B 3TOM npuGope
He HaxonuM. U Bce e 60/1b1I0OH KOMNJIEKT
pa3MellleHHBIX B ero KoJibe 3/1eKTPO/OB,
oco6asi — ceasoBasi — CTPYKTypa mnoast
BO6/IM3H aHOMHBIX NMJIACTHH MOTYT MOPOX-
[aTh 3aMeTHble OCLH/ISILLHH aHOMHOrO TO-
Ka 3a CyeT KBaHTOBbIX 3((eKTOB.

Yro6bl MOATBEPAHTb TaKoe IPeAnoso-
JKeHHe, HeoOXOAHMBbI JajibHeHIlHe KOHT-
posibHble 3KcrnepuMeHThl. Cilefyer H3Mme-
PUTb € 60JIbLIOH TOYHOCTBIO KOIDPHIIHEH-
Thl OTPa)K€HHS 3JIEKTPOHOB OT MOJIHKDH-
cTa/nna (CKaxeM, HHKeleBOH MJIaCTHHBI) B
pexHMe CKOJNb3SIILEro paccesiHusl, Koraa
yrJibl MajeHusi H OTPaXKeHHsl COCTaBSIOT
okoso 5—10 rpanycoB. MmenHo B 3TOM
cayyae CJeLyeT OXHAaTb MNpPOSIBJIEHHH
TOHKOH CTPYKTYpbl 3J1€KTPOHOB. 3HauH-
TeJqbHAsi UX JOJIS B TaKoM pexxume Gyner
pacceuBaThCsi KOrepeHTHo, TO ecTb 6e3
IHeproo6mMeHa, HO C Mepefayel HMNYJabca
KPHCTaJ/1aM HHKessl. DeKTPOHbI ¢ M0106-
HbIMH NapaMeTpaMH COXPaHSIOT Crnocol-
HOCTb K HHTepP(DepeHUHH NPH CMEIIHBAHHH
C Ipyroit KorepeHTHOH 4acCTblO HCXOMHOro
nyuka.

Ec/u KoHLenHs aBTOPOB [A0KJIa/a Moj-
TBEPAUTCS, Mbl CTAHEM CBHIETEISIMH Nep-
BOW PErHCTPallMH KBaHTOBbIX 3()(PEKTOB B
3J1eKTPOBaKyyMHbIX NMpHGopax.

10. HEMYHUHOB, xaupupar ¢u3nko-
MaTeMaTHYeCKHX HayK, Ha4aJbHHK OTAENA
Bcecoto3noro Hay4Ho-HCCJie0BaTelbCKO-
r0 MHCTHTYTA METPOJIOTHYECKOH CayMKObi.

[Tpoueccsl nepepauu HHQJO“pMaLlHH B
npUpoJe HOCAT YHHBepCa/lbHbIH Xapakrep
M peajH3yloTCsi Ha BCeX CTPYKTYPHbIX
YPOBHSIX MaTepHH NPH NMOCPEACTBE KaKHX-
JIH60 KOHKPETHBhIX HOCHTesNeH HH(popma-
uuu. MiMeHHO HOCHTENb MH(POPMAUHH CO-
JepXKHUT TOT KOJl, KOTOpbIi onpejessier ee
3HayeHHe AJs npuemHuka. Hanpumep,
OpraHbl C/yXa U 3peHHs yesoBeKa BOCIMPH-
HUMAIOT He MPOCTO 3BYK HJIH CBET, a 3aKO-
JHpOBaHHble B HHX 06Pa3bl-KOMHH COOT-
BETCTBYIOIUHX OGBEKTOB — HCTOYUHHKOB
CeHCOpHO# uHdpopmauuu. [Ipuuem sTa HH-
(opmalHsi IPOXOLHT MHOXKECTBO CTyNeHeH
MHBapHaHTHBLIX Mpeo6pa3oBaHuil (Mepeko-
IMPOBKH), NMpEXJAe 4YeM CTaTb sIBIEHHEM
NCHXHKH.

B cayuae nonuTpoHa Heo6X0AUMYIO IS
pacno3HaBaHHsl CJIOB KOJOBYIO 3aBHCH-
MOCTb CKOpee BCEero onpeje/siioT onpese-
JIeHHble TMpPH3HAKH 3THX CJOB, CKaXeM,
XapaKTepHble CreKTpaJ/ibHble Habopbl HX
npocTeHIIHX (OHETHYECKHX COCTaBJISAIO-
KX — rapmonuk. Ilpn ux npeo6paso-
BaHHH OY€Hb Ba>XHO, YTOGbI BCE HOCHTE-
Ji HHPOPMAUMH B MONHTPOHE (3JIeKTPH-
YeCKHH TOK B MHKPO(OHE, 3JIeKTPOHHbBIH
Ny4yoK H 3JEKTPHYECKHH TOK Ha BhbIXoie
npu6opa) nepefasjH HX MHBApHAHTHO, TO
ecTb 6e3 HCKaXXeHHi OT Hayaja A0 KOHLA.

B npouecce KOAHPOBAHHA H MNepefaun
HH(pOPMALHH Ha YPOBHE 3JIEKTPDOHOB He
HCKJIO4eHa BO3MOXKHOCTb MH(OPMAaLHOH-
HOro o6MeHa 3a CYeT KBAHTOBBIX CBONCTB
U BHYTPEHHeH METPHUKH 3JIEKTPOHHOro
nyuka (BKJiouyasi BHYTPEHHIOO METDHKY
BonH e Bpoiins). I'nasHoe — aTor mpo-
Hecc N0JKeH ObiTb HHBADHAHTHbBIM.

Buiroabl BcectopoHHero cxatus

Mrops JIEBEAEB,
uHXXeHep

1826 roay pycckuii  yyeHbiit

I1. T. Co6oseBckHil BbINIaBHI

MOHETY M3 MopoilKa MIaTHHbL. Tak

Hayalacb HCTOPHS MOPOLIKOBOM
MeTaJJypruu.

Yepes 130 ser rpynna amepHKaHCKHX
yu4eHbIX co6pasia npecc MPUHLHIHAILHO
HOBOH KOHCTPYKLHH — ra3octar. ¥ 3TOro
YCTPOKHCTBA, CO3/laBaBLIEr0 YCHUJHS B Jie-
CATKH TBHICSIY TOHH, He GBUIO HH MeXaHH-
YECKHX WJH THAPaBJIHYECKHX IPHBOLOB, HH
wmramna.

Hecmorpst Ha To, uto 3TH cCO6LITHS
CTO/Ib ylaJieHbl APYr OT Apyra 1o BpeMe-
HH M NPOH3OIIH Ha MPOTHBOMOIOKHBIX
TOYKaX IJaHeThl, C KaKOro-TO MOMEHTa
OHH o6peau obuyio cyabby. To 6buiu
CBOEro poJia KpeMeHb H Kpecallo, KOTopble
MOTYT 1aTh OTOHb, TOJILKO COMSICh BMECTe.
[MosiBHaIach yHHKaJbHASI TEXHOJOTHS [JIs
CO3[1aHHsI HOBbIX MaTepHaJoB, 6e3 Hee B
HEKOTOPHIX 06/1aCTX TEXHUKH CEropHs
yXe He OGOHTHCH.

CkaxceM, aBToMOGHJIeCTpOeHHE. 3a
CYEeT TepMOCTOHKOCTH H HH3KOH Temio-
TIPOBOHOCTH K€PaMHUYECKHX JeTajeil TeM-
nepatypy pa6oyero rasa B JBHraTene
BHYTPEHHEro CrOpaHHsl MOXHO YBEJIHUHTD
c 600°C mo 1400°C. B pesyabrate
KIT[ xepamuueckoro ABuratessi AOCTHT-
Her 75% Bmecto 20%. A 3To 3Hauwr,
4TO aBTOMOOHJIb, OCHALIEHHbIl TAKHM MoO-
TOpOM, 6yneT noTpebJsiTh TOMJHBA B 3—4
pasa MeHblle. Tak BOT, KepaMmHuecKue
JleTajH /st MHJUIHOHOB HOBBIX [BHraTe-
Jeil K MallHHaM, Ha KOTOPHIX JIOAH
«BBbEeYT» B TPETbe THICSUETETHE, MOXKHO
MOJIyYHTb TOJIBKO B rasocratax. [ pyroro
000py10BaHHUS A5 ITHX LieJIell He MPeABH-
AUTCS NOKA JlaXke TeOpPeTHUYECKH.

BEHIAEP Y HCTOKOB WIEH

Ha usnome csoelt cyns6si Octan Bennep
xanosancsi Koanesuuy:

— Bul 3naere, AfaMm, HOBOCTb: Ha Kax-
AOro rpakaaHuHa JAaBHT CTOIG Bo3oyxa
CHJIOI0O B JIBECTH 4YeThIPHAAUATb KHJIO!

Ocraercsi nopaXartbCsi IO3HAHHAM KOM-
6HHaTOpa — JAeHCTBHTENbHO, ra3 Choco-
Gen paBuTh, Aa eme Kak! B u3oGpe-
TEHHOM aMepPHKaHLaMH YCTPOHCTBEe HMEH-
HO ras npeccyer AeTaJjii. 3aroToBKa CXH-
MaeTcsi H30CTaTHYECKHM [aBJEHHEM, TO
€CTb KaKoH Obl CIOXKHOH OpMbI HU Ghlia
OHa, Ha KaX[yl0 TOYKY ee IMOBEPXHOCTH
AedCTByeT onauHakoBas cuia. Ha mnpak-
THKE 3TOr0 MOXKHO JOCTHI'HYTb JIHGO B BO-
ne, au6o B rase.

3aMeTHM, UTO NPH OGLIYHO! IITAMMOBKeE,
KOTla XMYT Ha 3aroTOBKy CBepXy, OHa
«pacroJyi3aercs»: HanpsixKeHHe B Pa3HbIX
MecTax MaTepHasla HEOJHHAaKOBOE, H ero
nepBOHayaJbHasi CTPYKTypa Hapyluaer-
€l — KaK MpaBu/Jo, B XYALIYIO CTOPOHY.

C npuMepoM H30CTAaTHYECKOTO AaBJle-
HHSI «KaXIbli FpaXAaHWH» HE TO 4YTO
CTa/JKHBaeTCsl — He pacCTaeTcss BCIO
XKH3Hb: MO CYTH, YeJOBEYeCTBO OGHTaET
B CB0€OOPa3HOM €CTECTBEHHOM rasocTa-
te. Ho Mbl HHuero He uyBcTByem, moc-
KOJIbKY J1aBJIeHHe BHYTPH HAC H CHapyXu
OJIHHAKOBOE.

«KJIHH KJIHHOM
BbILLIUBAIOT »

Hrak, B 1§55 FOly COTPYAHHKH HHC-
THTYyTa UMeHH Battenss — Jlaiiton, Can-
aep u [lanpokkn — peunnu cobpathb
rasocTaTt — arperat, B KOTOPOM MOXHO
6b10 6bl MOABEPrHYTh o6pasell H30CTa-
THYECKOMY CXKaTHIO ropsiuum rasom. [lo-
HATHO, YTO Pa3orpeThiii MaTepHas, TeM-
neparypy KOTOPOro MoAJep>KHBaeT pa-
Gouas cpena, GoJee NojaTIHB NpH obpa-
6oTKe.

3anymaHHbIi arperat CyJui HeMmano
sbiroa. [lpeanonaranocs, uto, peryanpys
TemnepaTypy H naBjieHHe paboueil cpe-
Ibl, B HeM yJdacTCi NpHAAaBaThb Mare-
pHajsaM 3apaHee 3aJaHHble CBOHcTBa. U
BCE XK€ TFOpeBIIHe XKeJaHHEM YAOBJIETBO-
PHTb CBOE€ HayyHoe JIIOGOMBITCTBO H306-
peraTeiu, MO HX e COGCTBEHHOMY MPH3-
HaHHIO, HEe MO0J03PeBaNH O BCEX BO3MOX-
HOCTAX OyAylLIHX ra3ocTaToB.

3aka3aB M MOJYYHB HEOGXOAHMOE, Ha
HX B3rJsill, 060pyLOBaHHE, yueHble COO-
panu arperat H yOGEIWIHCb B €ro...
Hepa6orocnoco6HocTH. Toraa oHM pemid-
JIM, 4TO K Jely HalAo MOAKJIIOYHTD
HHXeHepa-MexaHHKa. WM  okasajics
Yapabs Boiiep. OH BHEC B KOHCTPYKIHIO
HEKOTOpble H3MEHEHHs, HO U MOCJe 3TOro
rasocTaT He 3apaboTaj KakK Halo: Tila-
TeJIbHO PacCYHTaHHas TENJIOH30MSAUUA Ka-
Mepbl, yAepXHBalouled ropsiyuii ras mnop
ZlaBjieHHeM, cracoBajla Mepel HarpeBoM.
Temnepatypa HapyXHOH mNOBepXHOCTH
KaMmepbl yXe uepe3 4ac C HeGOJbLIHM
npeseicuaia 300° C. A Bce noromy, uto
BO3pacTaBLIasi ONHOBPEMEHHO C [aBJI€HH-
€M MUIOTHOCTb ra3a NPUBOAMJIA K HEOObIY-
HO MHTEHCHBHOH rnepefaue Temja CTeHKaM
KaMephl.

CoBMmecTHasi aTaka NaBJeHHS H TeMIle-
paTypbl HaMHOTO COKPYLIMTEJbHeH, uem
CyMMa HX BO3JEHCTBHH MO OTAEIbHOCTH.
Bcnomuure, Kak Bcero npu —5°C, HO no-
BbILLIEHHOH BJIaXKHOCTH H PE3KOM BeTpe ye-
JIOBEK Aaxe B uy6e npoxHur, a npu —30°,
CyXoi H G6e3BeTPeHHOH MOroge Moposa
MOYTH H He OLLyLLaeT.

OnHako BLIXOA H3 moJoxeHusi Boitep
Bce ke Haweld. OH ycTaHOBMI Tep-
MOKO/INaK He BIJIOTHYIO K BHYTpeHHeil
MOBEPXHOCTH KaMephl, a C 3a30pOM, 3aroJi-
HEHHbIM OTHOCHTEJbHO XOJIOAHOH ra3oBOH
npocioikoi. EctecTBeHHo, 1aBieHue B 3a-
30pe M0JKHO GLITh TaKoe Xe, Kak H MOo.
KOJINaKOM — HHaye ra3 pa3opBeT ero.
[TosTomMy HHXeHep chenal TepMOKoJMaK
HerepMeTHYHbIM — H3 MOPHCTOH KepaMH-
KM, NpHYEM TaKOH, 4To Temio u3 pabo-

Yero NPOCTPAHCTBA KOHBEKTHBHBIM NyTeM
He MepefaBasoCh.

Kopoue, x cepennne 1956 roma Boiiep
OCHOBaTe/IbHO YyCOBEpLIEHCTBOBaJ Tra3o-
CTaT, mocjie 4Yero TOT JeHCTBHTENMbHO
3apa6oran. Hasepno, mostomy Boiiepa
MHOr/la Ha3blBAIOT «OTLOM Fa30CTAaTHKH»,
HECMOTPSl Ha TO, YTO He OH MNepBblil ee
3aaymal.

[Mpexkne ueM Mbl MOLOMAEM K ONHCAHHIO
CO6CTBEHHO ra3ocTaTa, XoTeJaoch 6bl yrmo-
MsAHYTb elle 06 oAHOM H306peTeHuH. H3-
BECTHO, YTO Ha CKPYyIJIEHHble CTEHKH Ka-
Mepbl, BHYTPH KOTOPOH BBICOKOE HaBiie-
HHe, OJIHOBPEMEHHO [eHCTBYIOT [Be
cunbl. OflHA M3 HHX — TaHreHLHa/b-
Has — HanpaBJieHa M0 KacaTeJbHOH K
CTEHKe H CTPeMHTCSl pacTsiHyTb, pasop-
BaTb ee. Jlpyras — paauajbHas —
NeHCTBYET Ha CTEHKY MeprneHAHKYASIPHO H
CXHMMaeT ee B 3TOM HalpaBJIeHHH.
[Mpuuem c yBeauueHHeM AaBJieHHS o6e
CHJIbI PacTyT, H HapallHBaHHE TOJLIKHBI
CTEHOK /i 60pb6bl C NepBOH M3 HHX
CTaHOBHUTCSi Bce Gosiee GecrnoJsie3HbiM —
Bellb OCHOBHOE CONMpOTHBJIEHHE pa3pbiBy
OKa3blBalOT BHyTpeHHHe coH. CHTyauus
HalnoMHHAaeT cpa’keHHe, Koraa GoJbliel
4aCTH apMHH He ylaeTcs BCTYNHTb B KOH-
TaKT C MNPOTHBHHKOM H TOT pa36uBaer
ee MOJIKH M0 OuepesH.

B 1953 roay wBenckuii usobperaTenb
[lnateH npeasoXua OenaTb Kamepy H3
AByX o6onouek. CyTb 3aflyMKH: KOJIb aTa-
KYIOT JIB€ CHJIbl, TO MYCTb UM H MPOTHUBO-
CTOSIT AiBa CMeELHaJH3HPOBAHHBIX «3aLLHT-
HuKa». Kakoe uanenue HauGosee adpoek-
THBHO B G6opbbe C pacTsKeHHeM? —
Tpoc! BMecTo yBesHUeHHs] TO/NIHHBI CTe-
HOK M MCMOJIb30BaHHsI [OPOTMX CBepX-
NpoYHbiX MaTepHasoB [lnateH pewus or-
HOCHMTEJIbHO TOHKOCTEHHYIO KaMmepy o6Mo-
TaTb... pOsibHbIMH cTpyHamu! Ha nepBoiii
cayuail ux nouto 300 km! Hrtak, Tenepn
BHELIHHH CJIOH KaMepbl CTaJl YAepXuBaTh
OT pa3pbiBa BHYTPeHHUH. A ero, B CBOIO
ouepesb, yXKe MOXHO clieJlaTh H3 TBEp/o-
ro, MycTb Ja)<e Heympyroro Marepualga.
Mauio Toro, IlnateH co6past BHyTpeHHHIl
CJIOH M3 TILATeJNbHO NOLOTHAHHBIX APYr
K ApYry MeTa/JIHYeCKHX naacTud. Ux crs-
HYJIi CTPYHaMH C MaKCHMaJbHOH CHJIOH,
KOTOPYIO OHH MOTJIH BBIIEPXKaTb MPH
OTCYTCTBHH [aBJIeHHsI B Kamepe. Takum
0o6pa3oM, NpH ero pocTe MIaCTHHbI HayH-
Ha/li HCMBITBIBATb BCE MEHbLIYIO Harpys-
Ky, 3aTeM B KakKOH-TO MOMEHT OHa BOBCe
CTaHOBHJ/1aCb HyJIeBasl H JIHIIb NMOCJE 3TO-
FO MEeHslJla CBOe HanpaBJieHHe Ha POTHBO-
nosioxxHoe. Kak roBopuTCsl, «KJIHH KAMHOM
BLILIKHGAIOT>.

B rasocrarax cTanu NpHMeHATbCA Ka-
Mepbl HMEHHO Takoro THna. OHH HMesNH
elle OJIHO HeMaJIOBaXKHOE MPEHMYLIECTBO.
Ecin kamMepa H He BbIAEPXKHT NaBJIEHHS,
TO MPOH30HAET He B3PbIB, Pa3HOCALLHI
BCE Ha KYCKH, @ BBICTPe] — ra3 BblIlH-
6eT ONHY /H3 MJIACTHH H BBIPBETCS Hapy-
Xy.

Yctpoen rasoctaT JOBOJBHO TMPOCTO.
BHyTpHu Kamepbl (ee ellle Ha3bIBAIOT KOH-
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A — odnokamepnoui casocrar, b — deyx-
kamepnoul 2asocrar. Hudpamu 0603-
HaueHo: | — curosas o6MOTKG CTAHuUHBL,
2 — cranuna, 3 — eepxuan npobka, 4 — Tpy-
6onposod noda4u zaza, 5 — cuaosas 06moT-
Ka KouTelinepa, 6 — KonTednep, 7 — nHazpesa-
TeAbHblE 3NeMenTol, 8 — Tepmousorayusn, 9 —
3azoroska, 10 — 8HYTpenHAan Kamepa 08Yx-
Kameprozo 2asocrara, 11 — nod6o0 3aeKTpo-
nuranus, 12 — nuxcnas npobka, 138 — nodsod
2a3a 80 BHEWHIOW Kamepy 08YXKamepHo2o ea-

3ocrara.

Tunosoii pabouud Yuka 2a30CTATULECKOU
o6paboTku: 3azpy3ka 3a20TOBKU; 3aKpoiTue
Kkamepo; yoaserue u3 Hee 8030yxa (8aKyymu-
posanue); nodaua 2asa 8 Kamepy u3 6arL0H-
Hoil cTanyuu 00 B6LPABHUBAHUR O0QBAEHUR
Mewdy numu; nodvem 0a6aerusn 8 Kamepe 3a
C4eT 3aKA4UBAHUA 68 Hee 2a3a C NOMOUbIO
Komnpeccopa; Hazpes; 8bl0epiKa 3a20TOBKU
npu 3a0aHHbLX NAPAMETPAX; oxiaxcdenue 3a-
20T08KU; BbINYCK 203a U3 Kamepo. 8 6arn0OH-
Hyio CTaryuo 00 BbIPABHUBAHUR 0aBAEHUA
MenOy HUMU; OTKAYUBAHUE 2030 U3 KamepoL C
NOMOULBIO KOMNPECCOPA; BbLNYCK OCTABULEZOCA
2asa 8 arMocPepy; OTKpoLTUE Kamepsl; yoare-
Hue 3a20TOBKU. 3QZPYJAT6 MONCHO KAK XO-
200HY10, TaK U npedBapuTenbHo pasozpetyio
3a20T08KY.

B pade cayuaes nodsem 0agAeHUR 8 Kamepe
8edyr odHospemenHo ¢ pasozpeson. [autens-
HOCTb YUKAG CHUNCAETCA, HO TPeGYeTCca TOYHO
onpedeauTt MOMEKT, K020a OTKAIOYUTb KOM-
npeccop — 8edb Oasienue 2a3a pacter u 3a
cuer nazpesa. Ilpu py«rom ynpagrenuu TaKoe
yOaeTCA TOALKO BbLCOKOKEAAUPUUUPOBARHBIM
oneparopan. Hcnoab3osanue KoMnbioTepos,
KOHe4HOo, ynpowaer 3Ty 3adawy.

TeHHEpOM) HaXOJAHTCS TEPMOH3OJISILIHOH-
Hbll KOJITaK, B HeM — HarpeBaTe/bHbie
3J1eMEHTbl, KOTOphle o6ecneynBaoT Teme-
paTypy paGoueii cpeast Ao 2000° C —
JIOCTATOYHO [JIsi CMEKAHHS INPaKTHYECKH
JAi060oro Mateprana MNpH JAaBJeHHAX B
HeCKOMbKO Thicsiu aTMoctep. B KonTeit-
Hep HarHeTaeTcsi ras. DJIEKTPONHTaHHE
K HarpeBate/isiM MOJaeTCs 4Yepe3 crie-
LHaNbHble BBOABI.

Kak »e moay4alor B rasocrare, Haf-
puUMep, H3JleJHsl H3 MeTaJUIHYecKoro mo-
powka? Ero 3akmioyalorT B repMeTuye-
CKyl0 060/10uKy, HMelollyio ¢hopMy H3e-
JIUSl, M3 CMeLHaJbHO M0J06PaHHOrO Ma-
TepHaia — 3TO MOXeT GbiTbh MeTalJ HJIH
naxe CTekJgo. 3areM Tako# noaydab-
PHKAT MOMELAIOT B KaMepy M NPUBOASAT
rasoctat B geiictBue. Ilo Mepe pocra
TeMrepaTypbl H AaBJeHHsl 3aroToBKa crie-
KaeTcsi H ONHOBPEMEHHO CIPecCOBLIBaerT-
csi, IPH 3TOM ee ¢opMa OCTaercs Mpex-
Hell, a BHYTPEHHSIi CTPYKTypa — OIHO-
POLHOM, Belb JaBJleHHe — H30CTaTHYE-
ckoe! Ilpuuem naBJjeHHe M Temneparypa,
Heo6X0oAMMble AJIsi Ta30CTaTHUECKOH o0pa-
6OTKH, CYLECTBEHHO HHXe, 4eM COoT-
BETCTBEHHO NPH pa3jie/ibHOM MpeccoBa-
HHM H cnekaHudH. MMenHo 3Ta ocoGeH-
HOCTb HOBLIX annapaToB NO3BOJIKJA NOJY-
4yaTh U3 MOPOLIKOB yHHKaJlbHble MaTepHa-
JiBl.

BYJIAT H3 NMOPOLIKA

BHyTpeHHHI AHaMeTD KaMephl NMepBOro
rasoctata 6bi1 49 MM, BbicoTa — 533 MM.
Pa6oune naBjieHHe M TeMmnepaTtypa COOT-
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s2rcrBedHo — 350 arM u 816° C. [lanee
UCCIefloBaTeH co3Janu Gosnee KpynmHbie
rasoctathl uau annapatel HIP (no mep-
BuM OykBam cioB «Hot Isostatic Pres-
sing» — ropsiuee H30CTaTHYECKOE MpPeEcco-
BaHue). [loHauasy B HHX HAHOCHJIH MOK-
PbITHSl HA AOPOrOCTOSILIHE TerJIOBbIASs -
ourue semenTsl (TB3JIbl) misi siaepHbIX
peakropoB. Martepuan MOKpPLITHS MOA
naBjeHHeM rasa AudQyHAHpPOBaa B IO-
BepxHOCTb pasorperoro TB3Jla, o6pasysi
npefoxpaHsiol il BHewHu# caoi. [lo-
CKOJIbKY TEXHOJIOTHIO 3aCeKPETHJIH, HC-
n0/b30BaHHe ra3ocTaToB Obl1O OTpaHHu-
YEHHbBIM.

OnHako «ra3oBylo 60MOy», KaK M LIKHIa
B MellKe, yTaWTb He ynaJjocb. UYepes
HeckoJbKo JietT B Kanane nossuaach my6-
JMKaluusi, paciuudposbiBalOlas  CyTb
usobperernsi. MayueHneM BO3MOXHOCTeH
HOBBIX aNNapaToB 3aHAJHCh MHOTHE Hayu-
Hble 1eHTpbl. Torja-To H HavyalHCh HCCe-

JoBaTeJbCcKue PaboThl MO Tras3ocTaTH-.
yeckoi 06pabGoTKe MeTa/IONOPOLIKOB.
Yro Ke He YCTPaHBa/lO YY€HbIX B

OObIYHBIX MOPOLIKOBBIX TE€XHONOTHAX?
YacTuuKd, MOJy4YeHHble MpPH pachnblie-
HHH M OGBICTPOM OXJIaXKIEHHH KH/KOro
MeTaJia, HMEIOT OJHOPOAHYIO MeJKO3ep-
HUCTYIO CTPYKTypy. Ecim ee coxpaHuTb
npH MocC/aefylolleM H3TOTOBJIEHHH [eTa-
JieH, TO HMX KauyecTBO Gyner npenesbHO
BBICOKHM. JTO OLHO H3 TJIaBHbIX MPEHMY-
1ecTB MOPOWIKOBO# MeTatnypruu. Ho sor
6ena! [Tpu crnekaHHH 3aroTOBOK TpeGoBa-
JIUCh BBICOKHE TEMMepaTypbl, H MOJy4eH-
Hbll CJAMTOK NMPH OCTHIBAHHH TepsiJl CBOIO
ONHOPOJAHOCTb, CTAHOBMJIC KPYNHO3€p-
HucTbiM. Kak 3toro usbexatn? Teopus

rOBOPHUT — HaJl0 Pe3KO COKPAaTHTb BpeMsi
U Temneparypy cnekanusi. MMeHnHo Takue
ycJoBHsI o6GecreunBaeT rasocTar, [aBast
BO3MOXHOCTb COXPaHHTb MeJIKO3epHH-
CTOCTb H ONHOPOLHOCTb MeTalia.

Boo6ie-To H3BeCTeH ellle OIHH CIlo-
co6 mnosnydyeHHst H3ldenHii C MoA0GHOH
CTPYKTYpO#l — Ky3HeuHasi KoBka. Hanpu-
mep, OyJaTHble MeuH, Cle/aHHble [peB-
HHMH MacTepaMH, MOXHO GbUIO HOCHTb
BMECTO I10sica, HACTO/NbKO OHHM THOKHe!
U npouHble — HMH pa3pybany XKeje3Hble
reo3an! OnpHaKo crapojiaBHHE CEKPEThi
6butn yrepsiibl. [IpaBaa, B mepBod mosio-
BuHe XIX Beka pYCCKHH YydeHbIH
1. T1. AHOCOB BHOBb OTKDBUI TaHHbI Gy-
JaTa, HO B KHHrax MOJHOCTbIO He OMNH-
can ux. Cnpoca B TO BpeMsl Ha YHHKaJlb-
Hbli MeTasJ, MoJdydaeMulii TPyLOeMKOH
pyuHoii pa6oroii, He 6bl1o. [TosTomy noc-
Jlé CMEPTH y4eHOrO H HECKOJIbKHX ero yue-
HUKOB TEXHOJIOTHS M03a6bi1ach.

...B 1970 romy B uHctHTyTe DBartrtens
NPOJEMOHCTPHPOBAJH, UTO  H3JeJHd,
nojyyeHHble B rasocraTe, HMEKOT CBOH-
CTBa KOBaHOH CTa/JH. JTO COGbITHE MpPHU-
BEJO K DEe3KOH aKTHBHOCTH CIIOHCOpOB,
rOTOBbIX (PHHAHCHPOBAaThb DPa3paGoOTKH H
CTPOMTEJILCTBO  MOIIHBIX ~ [a30CTaToB.
B HHMX M3 METaJJIONOPOILIKOB HauyajlH H3-
roTaB/JHBaTh HEBHAaHHbie JOCeJe MO Ka-
YecTBY CIVIaBbl H HHCTpyMeHTalbHble
cranu. A xomnanus ASEA paspa6orana
TEXHOJIOTHIO NMPOU3BOJACTBA KEPAMHKH H3
NOpoIIKOOGPA3HOro HHTPaTa KpeMHHus —
OSIBUJIHCD T€ CaMble JeTall, 6e3 KOTOpbix
HEBO3MOXKHbI  CYNep3KOHOMHYHbBIE JBM-
ratenn! C KepaMHKOH, MOJyueHHOH B ra-
30cTaTe, He MOIMJIH CPaBHHTBbCSH [axe

Jy4YlIHe CIVIaBbl, H3 KOTOPbIX A€NaloT JIO-
NaTKH ra3oBbIX TYpOHH,— OHH BbIIEpXKH-
BaloT Bcero 1000°C.

BEYHBIE N ETAJIU

B Hauane 70-x romoB ¢upma «[Ixe-
HepaJsl 3/1eKTPHK» ony6JiKoBaJjia oTyYeT 06
ycTpaHeHHH JedeKTOB B [eTaJsiX, MOJy-
YeHHbIX JIHTbEM, C MOMOLLBIO I'a30CTaTH-
yecKkoi o6pa6oTku. HoBo# Bo3aMoXKHOCTBIO
cpa3y BOCNOJb30BaJHCh aBHa3aBOABl —
TeXHOJIOTHS CTaJjia PHMEHSATLCS NPH Mpo-
M3BOJICTBE CaMOJIETOB H ABHraTejei.

O ueM HIeT peyb, HArJAsAHO LEMOH-
CTPHPYET OMNbIT, NpoBejeHHbH B 1975 ro-
Ay B NepBOM COBETCKOM ra30CcTaTe, KO-
TOpbii Gbl1 pa3paboTaH COTPYAHHKAMH
BHHH meranaypruueckoro MauIHHOCT-
poennsi W BcecolosHoro HHcTuTyTa Jer-
kux cnsaBoB. Illap puamerpom 10 cm co
cdepuueckol MOJNOCTbIO B LIEHTPE paauy-
com | cm npu Temneparype okoso 1300° C
cxkaJau ra3om. JlaBneHHe GblIO NPUMEPHO
1800 at™. Korna ero BeiHy/1M H3 rasocra-
Ta, 0Ka3ajoChb, YTO AHAMETP YMEHbLLIHJ-
csi, a monocth Hcyedna. Ha cpese wapa
nepej rjia3aMH HccaefoBaTesiell mpeacra-
Jla OHOPOJHAsl MOHOJIHTHAsI MOBEPXHOCTh
6e3 KaKHX-JH60 HapyLIeHHH.

CoBpeMeHHasi TeXHHKa HaloJHeHa [o-
POrOCTOAILUIHMH NeTaNsAMH, KOTOpbie Moc-
TOSIHHO paboTaloT Ha CKPyYHBaHHE, H3THUG,
pacTsaxeHHe, CXaTHe, MPOTHBOCTOST
yAapHEIM Harpy3kaM, BbICOKHM TeMIepa-
typaMm. Co BpeMeHeM HX BHYTpeHHss
CTPYKTypa Hapyluaercsi, B KOHLle KOHLOB
OHHM BhIpab6aTbIBAIOT CBOH pecypc H, XOTs
BHELIHE BbIMMISAAT HOPMaJbHO, HX AaJb-
He#lilee HCMONb30BaHHE MOXKET PHBECTH K
aBapusAM. ITO H JIONATKH Pa3JHYHBIX CKO-
POCTHBLIX TYpOHH, H NOPIUHH JBHTraTejeH
BHYTPEHHEro CrOpaHHusi, H pPa3JiHYHble XKa-
ponpouHbie 3KpaHbl H coma. Tak uto xe,
OTIPaBJATb HX B MeTa1ojoM? Her, Mox-
HO nocTynuTh pasymHee. Ilocae rasocra-
THYECKOTr0 BO3/eHCTBHS OHH GYATO 3aHOBO
POXKaI0TCSl H TOTOBBI CJIYXKHTb €llle HeMa-
Jibii cpok. [1puuem nono6Hoe BoccTaHoBI€-
HHE MOXeT MOBTOPATbCH MHOro pas. Bor
OHa — pecypcoc6eperaloLasi TeXHOJIOrHs!

[MoMHMO crieKaHHsl H3eHH U3 OPOILKa
¥ BOCCTaHOBJIEHHS JeTaJjiell, B rasocrare
MOXHO MOJy4aThb NPEAMEThI CJAOXKHOM KOH-
Gurypauti U3 pa3HOpOAHBIX MaTepHaJIOB,
HanpuMep, H3 MeTa/lJla U KepaMHKH. ITO
nosiyuaercs 3a cuer 1M y3HOHHOH cBap-
KH — NMPOHHKHOBEHHS MOJIEKYJ1 OJIHOTO Be-
iecTsa B ApPyroe W Hao6opoT (NMOMHHTe
o TB3Jlax?). OHO HHTEHCHBHO mNpOMC-
XOIMT MpH MOBLILIEHHBIX TeMNepaTypax H
NlaBJIeHHSIX — TFPaHHLa MEXAy ABYMs Ma-
TepHajaMH Kak 6bl Hcue3daer. Ho u Ha 3ToMm
BO3MOMCHOCTH «Ta30CTaTHUECKOTO MXKHH-
Ha» He 3aKaHYHBAIOTCH.

«H BOJIKH CbITblI,
A OBUbI L EJIbl»

Yepe3s ueTBepTh BeKka Mocjae TOFO, Kak
6Ll H3rOTOBJIEH NEPBLIH rasocTaT, B €ro
KOHCTPYKUHMH MOSIBUJICA HONOJHUTENbHbIH
y3en. Kakass Heo6XOAMMOCThL 3acTaBHJa
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YCJAOXKHSATb yCTPOHCTBO, Kasa/noch 6bl,
HJl€aJIbHO BbINOJIHAIOLLEE CBOH (YHKUHH?

Cyuiectsyer aBa cnoco6a mnosydeHHs
M3/le/iHi H3 MOPOLIKOB B rasoctatax. O
NepBOM — C MOMOLILbIO FepMeTHUHOH 0060-
JIOUKH — Mbl yKe roBopusd. Ero nepoc-
TaTOK B TOM, YTO ee [OTOM MPHXOLHTCH
yhansate. Hanpumep, ecnu ona wmeran-
JIHYECKasi — ee CTpaBJ/MBaioT. Bo BTopom
cnoco6Ge 060J104Ka BOOGLLE HE IPHMEHSIET-
ca. IIpu atom nosroe Bpemsi eicTBoBaH
TaK: [MpelBapHTe]bHO ClpecCoBaHHAs
I/l COXpaHeHHs1 (OPMBbI, 3arOTOBKa crie-
KaJlaCb B OT/eJIbHOM YCTPOJCTBe, a NOTOM
yXe mnonagana B rasocrar. CrekaHue
Heo0XOMMO /51 yCTPaHeHHs MNOp Ha
NOBEPXHOCTH 3aroToBKH. Beab oHH, B OT-
JIHYHEe OT BHYTPEHHHX, He HCYe3HyT, Ioc-
KOJIbKY J1aBJieHHe MOoNaBilero B HUX rasa
paBHO 1aBJEeHHIO B KaMmepe.

B KoHue 70-X rooB aMepuKaH bl peLiH-
JIH COBMECTHTb 3TH MpOLLECCH: 3arOTOBKY,
MIOMEILEHHYI0 B ra30CTaT, CHauaJa CHek-
JIH IPH HU3KOM AaBJeHHH (4TOGbl HCYe3Jia
MOBEPXHOCTHAsi MOPHCTOCTh), a 3aTeM ra-
30CTaTHPOBaNH. 3aTpaThl CHH3MJHCH Ha
30%.

OG6hi4HO ropsiuee H30CTaTHUECKOE Npec-
COBaHHE MNPOBOAMJIH B HHEPTHOH cpene
(nanGosiee MOAXOASIL aproH, XOTH BO3-
MOXHbI TeJIMd, KPUOTOH W Apyrue «6usa-
FOPOJHbIE®» Ta3bl). ITO H MOHATHO — OHH
He BCTYNalOT B peaKiHi0, He OKHCJSIOT
3aroToBKy H HarpeBartead. OQHaKo InpH
COBMelLleHHOM Mpoliecce MHOTHE MaTepHa-
Jibl BBIEISAIOT IIJAKH — B KaMepe Io-
ABJISIIOTCA arpecCHBHble rasbl, Crnoco6-
Hble BBIBECTH H3 cTpos arperar. C apyroii
CTOPOHBI, PeaKLHOHHbIE Cpelibl OKa3alHCh
HE TaKHMH YX MJIOXHMH — B HEKOTOPbIX
C/Iy4asiX OHH CyLLeCTBEHHO NMOBLILIAIOT Ka-
4ecTBO CreKaembix BeutecTB. Kak xe cre-
JlaTh TakK, YTOObl ObUIH «H BOJIKH CBHIThI,
H OBLbI LeJbI»?

B 1981 rony B 1aGopaTopuu 3/1eKTpOH-
HoH TexHosmornn apmuu CIHA cosnanu
IBYXKaMepHbIH HCC/Ief0BATeNbCKHE ra-
30CTaT A/ 06paboOTKH CHIHKOHOBBIX Ba-
¢enb. M3 3toro moJynpoBoAHHKOBOro
MaTepHasa AeNaloT TePMOCTOHKHE HHTer-
pasbHble cxeMbl. BHyTpeHHsisi kamepa 3a-
TNOJIHSAJIACh YHCTHIM KHCJIOPOAOM TPH TeM-
nepatype 1000° C u nasienun 700 artm.
HapyxHas, ¢ HarpeBaTe/nsiMH, cofepxana
aprod. Ero naBsnenne B paGouem npo-
uecce Bceraa Bbiuie. Takum o6GpasoM, B
clyyae pasrepMeTH3allHH BHYyTpPeHHei
KaMepbl peaKilHOHHBIA ra3 He BbIHAET Ha-
PYXY — Ha/leXKHOCTb H 6e30MacHOCTb ar-
perata nosbiiiaiorcs. M HacTonbKo, 4TO
€ro, NMOMHMO BCEro MpOYero, CTajH HC-
N0/Jb30BaTh [/ YMJOTHeHHs] Kamcya c
OMAaCHbLIMH  OTXOLAMH — PaJHOAKTHBHBLIM
rasom. [lo6biBaB mnox rasoctaTHYeCKHM
TPECCOM, OHH NpHOOpeTasH HeoGbluakHyo
MPOYHOCTh, H TPAHCIIOPTHPOBKA HJIH 3aX0-
pPOHEHHE HX He BbI3blBaJiH 6GecrnoKoHcTBa.

3a cyeT HCNONb30BaHHS PA3/IHUHbIX pa-
6ounx armocep B ABYXKaMepHbIX ra3o-
CTaTaXx MOXHO CO3/aBaTb HOBbIE KOMIIO-
3HLHOHHbIe MaTepuasnl. [1o cooGuieHusim
aMEPHKaHCKOH neyaTH, Hanpumep, Ha Gase
YrJIepOAHOro BOJIOKHA NOJYYHJIH KOMMO-
3MT, H3 KOTOPOrO H3rOTaB/HB3IOT 06TeKa-
TeJIM, 3KPaHbl H COMMa JJIs pakKer.

CTABKA HA T'A30CTAT

IMpumeyaTtenbHa AHHAMHKA POCTa KOJIH-
yecTBa rasocratos. B 1980 rony nx pa6o-
TajJo B MHpPe HeMHoruMm Gousee 100, B
1982 — 305 o6uteit cTtoumocTtbio 100 MiH.
nonnapos, B 1985 — Gonee 600 u npumep-
Ho 300 u3 nux B CILIA. B 1988 ropy Hac-
4YuThIBaNoch okoso 1000 ycTaHOBOK, nbu-
4yeM MOJIOBHHA M3 HHX — HCCJeJ0BaTeb-
CKHe.

B npowiom roxy B CCCP 6buio 16
pa6oraloluX yCcTaHoBOK H 13 B craaum
usrotos/ienHs. Camasi 06beMHCTAs U3 HHX
CMOXeT BMellaTb 3aroTOBKH BBICOTOH
1,6 m u nmuamerpom 1,3 m. [lpasaa,
yXe MPOEKTHPYeTCs arperar, pacCuHTaH-
Hbll Ha 3aroToBKH B 3 pa3a KpymHee.
B KoTopmit pa3 noBTOpsieTCS HCTOpHS,
KOra Halll TeOpPeTHYECKHH mMOoTeHuHan
HaMHOrO MPEBOCXOAKT HALIH TEXHOJOTH-
YecKHe BO3MOXXHOCTH. MHoOruHe KomrJek-
TYyIOLLHE [JI5i [a30CTaTOB NMPHXOAHTCS MO-
KynaTb 3a py6exom. U Beab peub uger He
0 YeM-TO CBEPXbECTECTBEHHOM, 8 O KOVIb-
UEeBbIX CHHTETHYECKHX TMpOKJafKax H
Npo4yKHx oOblleHHBIX Bewlax. Eue oaua
NPHYHHA OTCTAaBaHHA B 3TOil 06/1aCTH, KaK
HH NapajloKCaJ/bHO,— OTCYTCTBHE B CTpa-
He 3aKasuukoB. [IpoMbluiieHHble mnpen-
NpUATHSA, NepeHiss Ha Xo3pacuer, neH-
CTBYIOT MOKa MO NMPHHLHMY — «JIy4Ll€e CH-
HHIlAa B pyKax, YeM XypaBib B HeGe».
A BoT HeKoTOpble 3apyGexHble (GHPMBbI
OKa3aJ/luCb MPO30PJIHBEE — OHH YXe 3a-
SIBWIM O CBOEM XXeNaHHM MOKyMmaTh CO-
BeTCKHe ra3oCTaThl.

Uro6nl HalaAHThb MX LWHPOKOMAC-
wtabupit Beinyck, BHUMMETMAII —
BedyllWd no pa3paGoTKe 3THX anmnapa-
TOB Yy HaC — CTaJ FOIOBHOM OpraHH3auu-
eil B BbIMOJHEHHH MeXAYHapOAHO# npor-
paMMbl MO ra3oCTaTOCTPOEHHIO B paM-
Kax yTBepXJeHHoro B Hosi6pe 1988 rona
npoekta «Hurtepuso». Ero uenb — o6ec-
neyeHde crpad — yyactHuy COB Hoseit-
WHMH MaTepHalaMH C YJIYYIIEHHbIMH Xa-
pakrepuctikamu. K 1995 rogy naauupy-
€TCsl, MCMO/Ib3ysl MOYTH He 3arpyKeHHble
3aKa3aMH MalllHHOCTPOHTeEbHLIE 3aBOMbI
B Boarapuu u PyMblHHH, BRIYCTHTb OKO-
a0 100 arperaros.

[Moka »e camblii KpynHbl rasocrar
B MHpE CKOPO HauyHeT HelCTBOBaTb B
[Ipeunu. OH 6yner o6pabaThiBaTh

.CTa/IbHble H3IeIHSI IHaMeTPpoM 10 1752 mm

H BbicOTOH a0 2997 MM H o6ecneuyut
BLIMYCK MOYTH 2,5 MJH. T gaeraneil H3
nopowka B rof. Ilo Becy 3to Bcero B
NoJTOpa pa3a MeHblle TOro, YTO BbIAAeT
B FOA KpynHas AoMeHHas neub. U3 uyry-
Ha, KaK H3BeCTHO, ellle NPEACTOMT Cje-
JlaTh KauyeCTBEHHYIO CTalb, a H3 Hee —
COOTBETCTBYIOLLYIO MPORYKILHIO.

[To nporHosam ¢upmbr «[opam uHTep-
HeHWHN uHK», B 1993 romy Muposbie
BJIOXKEHHSI B Tra30CTaTHYECKYI0 OTpacib
cecraBar 12,5 mapa. mossapos, a crou-
MOCTb 06paboOTKH MaTepHaia B rasocra-
Te — npumepHo 0,5 nosnapa 3a 1 kr. Ato
3HAQYMT, YTO «ra30CTAaTHYECKHH MKHUHH»
BCEro 3a 5 [0/JapoB CHesnaeT crapbie
JIONaTKH HeGOJIbLIOro TYpGOpeakTHBHOIO
nBuratesnsi HoBbiMH. IlouTH napom, u Hu-
KaKOH KOMOTH.







