&

| SACHS o

Mepsbisi ny6nuuHbiid nokas as-
TOMOBMIBLHOM T@XHMKM COCTOSNCS
8 FepmaHmum, KOrga MHKeHep-me-
xaHuk Kapn BeHy npoAsemoHCcTpu-
poOBan CBOIO TPEXKOMNECHYIO «MO-
TOPHM30BaHHY IO kapeTy». 3TO Npo-
u3sowno 102 roga Hazag — 3 mons
1886 ropa. C tex nop aBioBepHM- e .
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H 1 K a-88» — cobpan 6onee
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Hekoropeie Haubonee wuHTepec-
Hble@ 3JKCNOHAaTLl npeAcTasneHbl
Ha (ororpagpmuax, CAENaHHbIX
Cepreem KOCbSAHOBbIM.

CvynepcospemeHHass roHo4yHas
MaiMHa M3 NNACTMKA — 3KCNOHAT,
MMMO KOTOPOro PaBHOAYWHO He
NPOXOAMN HMUKTO.

«M310MHHKE»  BLICTABKM  aHr-
nukckmi «MMnakT» — asTOMO-
6unb nocnesasTpalwiHero  AHS.

Ha wucneitatensHsix  creHpax
«3umctKnsasinn (Asctpus) nio-
60ii gegpext asuratens 6yger o6-
Hapy)KeH_38 CUWTIAHLIE MUHYTI.

Bbicoko3, KTHMB 6arapen
c measen Ha 3TMKepke — nNpo-
AYKUMSA aBCTPHHCKON (pUPMbI « AK-
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guBASIMBbCR

1. NIYYIUE M HE PASMOPAXMBATD

Ewe Heckonbko 4acos Hasag 3TOT camoner
BBC CLUA netan Hap packaneHHoM kanugop-
HMACKOM nycTeiHel Moxase. U Bor Teneps
€My YCTPOMNM [APYroe MCnbITaHWe — 3aMo-
posunu. Tak nposepsercs BLIHOCAMBOCTL
KaXXQol HOBOM KpbINnatoi mawuuel. OgHako
CNEeUMan1CTbl CYMTAIOT, YTO 3anNyCK B CEPHIO
6ombapaupoBiMKa CO  CKNafbIBAIOWMMES
kpbinom B-1B Becbema comuutenen. O6owepn-
WHHCA B COTHWM MUNINHOHOB AONNApPOB, Ove-
PEeAHON BOEHW3UPOBAaHHLIK «scTpeb», ewe
TONKOM He OCBOMBLUMCL B BO3AYXe, y)Ke MO-
pansHo ycrapen.

2. U MARKA, U ®YDARKA

Oaexpa, KOTOpas rpeetr B MOPO3 M XONO-
AMT B 3HOMW, OCTaBanacb RO He[AaBHEro Bpe-
meHN HecBbiTouHoH Mmeutoi. Moka amepu-
KAHCKMM XMMMKAM He Y[anoch, HakoHel,
co3paTte TKaHb, obnajalowyro cTonb MenaH-
HbIMW cBOWCTBaMM. Matepuan, nonyuuBLIMMA
Ha3BaHWe «NONUTEPM», COCTOMT M3 BONOKOH,
obpaboraHHeix nonuatunenrnukonem (M3r).
370 BewecTBo nogsepiKeHo (Ha3oBLIM Npe-
BPALEHMAM: NPU NAABNEHUM OHO MOrnoLaer
60onblWoOe KONMYECTBO TeNnNOTLl, NP TBepAe-
HuM, HaobBoport, sBuigenser. [nuHHbie nonu-
MmepHbie uenouku M3 8 3aBMCMMOCTH OT Tem-
nepatypbl TO PacKpy4MBalOTCS, TO CBOPAUM-
BaloTCA (CM. CHUMKM BHU3Y). lMockonbky y
M3l pa3sHoro monekynspHoro Beca Temne-
paTypa Takoro nepexoja HEOAWHAKOBA, OT-
KPbLIBAGTCA BO3MOXHOCTL KOHCTPYMPOBaTh
OAEXAY AN CaMbiX Pa3HbIX TeMNepaTypHbIX
ycnosui. [letckue Bapeixku, ckaxem, 6yayr
HauWHaTL rpeTb paHblle, YeM PyKaBMUbl ANs
nonspHukos. HoBui matepuan umeer u mac-
Cy APYTMX AOCTOMHCTB — He NUHSAET, He MHe-
TCA, He CAAMTCS, He CKAaTbIBAGTCS «WapuKa-
Mu». Bnarogaps ToMmy, 4TO NONW3TMNEHTAM-
KONb He NOKPLIBAET TKAHb MNEHKOW, & OKY-
TbIBA@T KaX([0e BONOKHO B OTAENLHOCTH, M3~
Aenus M3 NOAMTePMa NPOUHLI, XOPOLWO «Abl-
wat». Cwurble u3 Hero pybalwiku, Maiiku,
6ploku, HOCKM 3apekomeHpoBanu cebs npe-
kpacHo. MMoka corpesalowuin M oxnaxpgaio-
wun 3ppekT coxpaHsercs He Gonee nony-
4aca, HO TEXHONOTH PAaCCYHTLIBAIOT yBenu-
4YUTb 3TO BpeEMS.

/Mpogonxenune Ha crp. 7./

Mponerapuu Bcex crpam,
coeMHANTECH!

exHuko
OADg@NKLI 1588
ExxemecsuHbIH :
o6uLecTBEHHO-NONMTHYECKMH,
Hay4YHO-XYOMKECTBEHHLIN

M NPOM3BOACTBEHHbIN
wypnan LK BJIKCM

M3paetcsa ¢ miona 1933 roga
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9PA HOBbLIX TEXHOJIOIrMM

Bek paauo, aBHalUM, aBTOMOOWJIbHAsl 3M0Xa, aTOMHbIA BEK, KOCMHYECKasi
3pa — KaKHMX TOJbKO SMMTETOB He MPHIYMaHO 1A Hawero croxetus! Ho B moc-
JeqHee BPeMs Ha CTPaHMIAX ra3eT M JXKYPHAJIOB BCE YalE MEJbKAET: «BpeMsl
KpeMHUs». VI HeyIMBUTEIbHO — 3TOT XMMMYECKMIA 3JIEMEHT CTajl OCHOBOH ISt
MOZABJSIONIEro 0OJIbIIMHCTBA 3JEKTPOHHBIX MPUOOPOB, 01aronaps KOTOPbIM MbI
¥ TOBOPMM Terneph 00 aBTOMaTH3auUuy, PoOOTH3aNVH, KOMIbIOTEPH3ALMH, MH-

¢dopmaTHKe.

Laoe ot 2n A : >

Tak BbirnaguT NPOAYKUMA COBPE@MEHHOIro MMKPO3NEKTPOHHOrro NpeAnpHATHS.

Bpems KpeMHus

T'puropwit JIbBOB, t
HHXKeHep

BE3JECYILIMIAI CWIWLUYM

Kak XuMHYECKHil JIEMEHT, KpEMHHU I
CTOMT Ha BTOPOM MeCTe MO pacmpocT-
PaHEHHOCTH B INPUPOJE, COCTaBIASA
259, Maccel 3eMHOM KOpbI. YIMBJISET
U pa3HOOOpa3Ke €ro MposiBJIEHMUIA: Irpa-
HATH ¥ 6a3aJbThl, IECYAHUKM M OCa-
JIOUHBIE IIOPO/ABI, IJINHA U CTEKIIO. [IBY-
OKMCh KpPEMHHS — 3TO IpeKpacHbie
KPHCTaJUIBI TOPHOTO XpycCTajist, pO30-
BOTO M ABIMYATOrO KBapua, Kpucroba-
JINTa, KBApLUTa, aMETUCTa, OIaJja, ara-
Ta, MBI, xanuegosa. Ho kxpacora —
He IJIaBHOe, 0COOEHHO B NPOMBIHUIEH-
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HOCTH. TeXHOJIOrOB MHTEPECYIOT MHBIE
JOCTOMHCTBA CIWIMIIyMa.

WpeanbHblii KPUCTa/UI KPEMHHUS —
TOJIyTIPOBOJHMK, KOTOPbIM, KaK M3Be-
CTHO, SIBJISIET CpefHee MeXIy MeTaJl-
JaMM W H30JATOpaMHM. BBoas cme-
LMaJIbHbIe TTPHMMECH, MOJKHO JIETKO YII-
PaBJATb DJIEKTPUYECKAMH CBOMCTBAMM
TIOJTyIIPOBOJHMKOBOTO KPUCTa/UIa U Ta-
KuM 00pa3oM (GopMHpOBaTh cambie
pa3Hble 3JIEKTPOHHBEIE Aetaid. Jo6a-
BHM, YTO IOJMKPHCTa/UIMYECKUI KPeM-
HMH XOpOIIO MPOMYCKAeT TOK, 3 OKKCh
KPEMHHUs, Ha000POT, MPEKPaCHBII AN-
JIEKTPUK — 3HAYMT, IOA PYKOH y MH-
JKeHepa MaTepyal U VI POBOAAIIMX
BBIBOJIOB, ¥ /IS M30JIMPYIOMIMX MOKPhI-
TH#. ECTh y KpeMHHMEBHIX n3je/mit u
€lle OJHO IOCTOMHCTBO: OHM BhIJEP-
JKMBAOT GOJIbIIME TOKM M HampsiKe-

HUS, MOTYT paboTaTh IpH CPaBHATE/Ib-
HO BeICOKOM (g0 --80° C) Temmepa-
Type, ONPHUYEM C MaJbiMM IOTEPAMHU
9HepruM. A IVIaBHOE, KPEMHUH [ienieB
U pocTyneH. Bor mouemy 60/bOMHCT-
BO CIELMAJIMCTOB CUATAET, 9YTO KPEM-
HMil yIepXUT 6e3yCIOBHOE JHUAEPCTBO
B MHUKDOJJIEKTPOHMKE ¥ B Hadaje Tpe-
THETO THICAYEJIETUS], HECMOTpPA Ha
POXJeHHe HOBBIX MaTepHaJioB THIa
apceHMia rajUlmsi ¥ aHTUMOHMAA MH-
AU

YuCThI KPEMHM# BHepBhie OBUI IT0-
JlyueH MBEACKMM XxumukoM M. Bepie-
quycoM eme B 1825 ropy. Opmako
JINIIb MEUKPOTEXHOJIOrHYECKMI OyM 10-
CJIE[JHUX JIeCATWIETHH B MOJHON Mepe
PacKphUl yHHMKaJbHblE CIIOCOOHOCTH
9TOro aneMeHTa. Ceifuac Ha OJ{HOM YH-
Ie — KBaJPaTHOM KPHCTAJUIMKE KPEM-
HHUS CO CTOPOHOM OKOJIO 5 MM M TOJ-
IIMHOM MeHbIlé MWUIMMETpa — yha-
€TCsl pPa3MECTUTh HECKOJIIBKO MWLIHO-
HOB TPaH3HUCTOPOB, IIPHYEM pa3Mep OT-
JEJIbHBIX DJIEMEHTOB He IIPEBBHIMIAET
MuKpoMeTpa. IIpou3BOACTBO MMKpO-
CXeM — NPOLECC JeMKATHHIH, CBEPX-
MUHYATIOpu3alus TpebyeT Joporo-
CTOSIIIETO M CJIOXKHOTO 000py/OBaHMS.
TeM He MeHee IleHa OHOrO YMIia Ha
MHPOBOM DHIHKE HE CTOJIb yXX BEJIMKa.
Bripy4aloT OrpoMHBbIE THPaXK¥, MAacCO-
BOCTb BBIITYCKa, TO €CTh [VIaBHbIA PUH-
LMII TaK Ha3blBa€MOW IPYNIIOBOHM TeX-
Hosormu. Ha kaxpo¥i KpeMHMEBOM
IUIACTHHKE-3ar0TOBKE OXHOBPEMEHHO
¢ opMHpyeTCA HECKOJIBKO COTEH YHIIOB,
a B yCTaHOBKE 0OBIYHO 0OGpabaThiBaeT-
csl cpa3y Lejas cepus IUIaCTHH, TaK
9TO MOCJIe KaXXAOrO MPOU3BOACTBEHHO-
ro IMKJIa MOTYy4alOT AECATKH THICHY
MHKPOCXEM.

MHUKpO3/IEKTPOHUKA — JUTSA Hay4y-
HO-TEXHMYECKO#M peBomouuu. CBouMm
POXJEHHEM OHa IIOYTH B PaBHOU CTe-
neHu o0sA3aHa M ycOoexaM HayK, M
MpOrpeccy TexHoJyoruu. IlosiBieHue
MUEKpOCXeM 6bUto Ob HeMBICTMMO 6€3
Pa3sBHTHSI TEODHM TBEPAOrO TejJa M
KBaHTOBOW MEXaHUKH, (PU3UKH IOJY-
IPOBOAHMKOB ¥ (PUBHKOXMMHH MO-
BepxHocTH. C Apyroif CTOpOHBI, MUK~
PO3JIEKTPOHHOE MPOM3BOACTBO — 3TO
CHMHTE3 HOBEHIIIMX METOAOB CBEPXTOH-
KO/ OYMCTKM BEmECTBa M BhIpalWBa-
HUS KPUCTAJUIOB, IUIa3MOXMMUHA M TOY-
HOM MEXaHWKH, BAKYyMHO! TEXHUKH U
onTuky. [IposBisieTcs obmas 3akoHO-
MEPHOCTD HaIIero CTOJETUS: YUCTO Ha-
yuHBE M Cyry60 NPOU3BOACTBEHHbIE
3ajia4y, CTOSIIUE CETOJHSA IEePe] 9eIo-
BEUECTBOM, KaK Obl CIMBAIOTCS BOEAHM-
HO.

Kaxoii ke ImyTh OPOXOAUT I'OPCTKA
ITeCYMHOK, MpEeXAEC 9e€M KDEMHHMEBhHIE
yuIel 3aXryT gucmien 9BM?
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OT NECYUHKH
A0 MHUKPOCXEMBI

CoBepmiMM MBICJIEHHOE IyTEIIeCT-
BHE OT Kapbepa, Tfie AOOBIBAIOT KBap-
LIEBBI IECOK, A0 Li€Xa MHUKPOIIEKT-
POHHOrO npeampusaATUs. IlogpobHas
TEXHOJIOrMYECKasi CXeMa BKJIIOYaeT J0
MOJIyTHCAYM onepanuii. MBI Xe Bbizie-
JIWJIA JIAIOb KJIIOYEBBIE 3TAIlbI.

ITocse miaBku B AYroBOM meuyd M
JIDYTUX XMMHYECKMX IPOIECCOB KBap-
LIEBBIA MECOK (IBYOKMCb KpPEMHUS C
HEKOTOPHIMM IIPUMECSIMM) IIpeBpala-
eTcs B MeTaJumMueckmii kpemuuii. Ha
9TOM 3Tane MPOBOAMTCS M €ro OYMCT-
ka. ITocsie BOCCTaHOBJIEHUS KPEMHMH
OpeCTaB/sAeT co60i MHOXKECTBO CPOC-
IINXCsA, XaOTHMYECKM OPHEHTUPOBAH-
HBIX KpomeuHbIX KpuctauioB. Ho s
NPOM3BOACTBA MMKPOCXEM TOJUTCH
JIMIIb MOHOKPHUCTAJLI, HHBIMM CJIOBaMH,
CJINTOK, aTOMBI KOTOPOrO yIaKOBaHHl B
WAEaTbHOM HOpsAAKe. BripamuBaloT
€ro pasiM4HbBIMM crocobamu. Yame
BCETO NOJNKPUCTAJUTMYECKUA KPEMHMI
PaCILUIaBAAIOT B THIVIE, KyZAa 3aTeM
OMyCKalOT HeGONbIION KpHUCTALI-3a-
TpaBKy. OHa-TO U 3aiaeT HyXHBIW TO-

PACTU, MOHOKPUCTAIJ

Kauectso nonynpoBogHukoB — 37O
npexpe BCero KONM4ecTso M COCTaB NpH-
mecen. U xoTs BBeeHue B pelleTKy KpM-
CTanna 4y)XXepogHbIX aTOMOB — Henpe-
MeHHOe ycnosue to60i MUKPO3NEeKTPOH-
HOM TEXHONOrMM, 3TO BOBCE HE 3HAUYMT,
6yAaTo npepsapuTenbHas ouucTka nony-
NPOBOAHMKOB, YTO Ha3biBAETCs, Aeno Ae-
catoe. O6pa3HO Bbipamasich, XONCT, Ha
KOTOPOM MOHHbie Nyuku GyayT BbinMcei-
BaTb PUCYHOK YMNa, AomkeH 6biTh gescr-
BeHHO Genbim, B Hawem cnyuae — uuc-
TbiM. KpemHuit B 3T0M OTHOWeEHMH OCO-
6eHHo KanpuseH. [ins HopmansHoMi pabo-
Tl npubopa B KpucTanne AOnNKHO buiTh
He Bonblwe OAHOro CAy4aHHOro atoMa Ha
munnuapa. Bor nouemy nepssie TpaH3u-
cTOpb! 6INM HE KPEMHMEBLIMM, 8 FrepMma-
HueBbIMU — TpeboBaHMA K ero uucrore
He Tak ctporu. Ho korpa konuuectso npu-
Mecei 3IMepSIeTCs AEeCATUMMANHOHHBIMMK
AONSAMMU NPOLEHTa, ObHapYXKUTL ux 0BbIu-
HbIMM METOAAMM MO4YTM HEBO3MOXKHO.
EauHcTBEHHBIN cnocob npoBepuTh uMcTo-
Ty Kpucranna — nonpobosate M3MepuTb
€ro 3neKTPUYecKHe XapaKTEPUCTHKM.

N3 OUMLLEHHOrO KPEMHMs NpPeacToMT
BbINAABUTL CIMTOK, KpMCTannuueckas pe-
wertka kotoporo 6bina 6b1 HenpepbiBHOM
1 npasunbHOM. CyuiecTByetr MHOXeCTBO
cnocoboB NONYYEHMS TaKMX TUrAHTCKMX
MOHOKpucTannos. OAuH M3 Cambix noka
pacnpocTpaHeHHbix — meton  Yoxpans-
ckoro. B uem ero cytb? BoccraHoBneHHbIR
M3 recka KPeMHMH PacnnasnsioT B KBap-
LLeBOM Turne. 3aTem TyAa ONyCKAalOT He-
6onbiuoi kpuctann-3aTpasky. B npoyecce
NNAaBku y ero HWKHeN nosepxHocTH obpa-

PAAOK paclosIoXeHus1 aToOMOB. B xopne
MJIaBKM 3aTPaBKy MEJIEHHO BHITSTMBA-
10T M3 THUIJIsA, TaK, YTOOBI Ha ee HYKHEH
MOBEPXHOCTH YCIIeBaJl Hapam[MBaThCs
MOHOKPHCTaJLIL

I'oToBBHI C/MTOK peEXyT, CJIOBHO
Ko0s16acy, Ha OYEHb TOHKME KPYXKH —
MEHbIIE MHWUIMMETPA. JTO [JealoT
CHeLMaJIbHBIMU - BHICOKOCKOPOCTHBIMU
aJMa3HbIMM Juckamu. Jlaxe CTOJIb,
Kas3aJoch Obl, IPOCTasi ONepaLusa uMe-
€T CBOM CEKpeThl, Belb KPHCTaJUIbI
KPEMHHS M TBEepAbl, U Xpynku. OgHako
MOCJie pe3KH NOBEPXHOCTD IJIACTHH Aa-
JieKa OT COBEPIIEHCTBA, HE TOBOPA yXKe
0 TOM, YTO OHa IPOCTO rpsa3Has. Hesa-
METHble Ha MepBbIM B3MIAL AedeKThl
MOTYT CHIrPaTh 3JIyl0 LIyTKY [P [OC-
JIEAYIOIIMX XMMHYECKMX HpoLeccax.
ITosromy miacTuHb numgyior, a mo-
TOM CTPaBJIMBAIOT MX BEPXHUU HEPOB-
Hbii (pa3yMeeTcsi, B aTOMHBIX MacHI-
tabax) cioii kucaoroii. [Tepen nanece-
HHEM HY)XHOIO DUCYHKa Ha KPEMHHH
¢dopmupyeTcs 3alUTHOE MOKPHITHE U
HaHOCHTCH CBETOYYBCTBUTE/IbHBIN
nak — ¢doropesucr. Kamns iaxa,
ynaB B BaKyyMe Ha IUIaCTUHY, pacre-
KaeTcs Mo HeW TOHKMM cyoeM. Cymka
MAET B CIEIMAIbHOM IT€YH.

3yeTCA MEHMCK XMAKOro KpemHus. Korpa
3aTPaBKy HAUYMHAIOT MEANEHHO BbITAMM-
BaTbh M3 TMINASA, Pacnnas B MEHMCKE OCTbI-
BaeT M TBEpAeeT, KpuCTannuuyeckas pe-
WweTKa pactyuiero Kpucranna obperaer
HYJKHYIO CTPYKTYpPY, NpucoeauHss k cebe
aToMbl KDeMHHMsl M3 pacnnasa. Te, B CBOIO
ouepepap, cnyxar obpasuom ans cnepyio-
wmux cnoes. Tak MUANMMETP 338 MMNAM-
MeTpoOM pacTter MoHokpuctann. Yrobei
NpUAaTh €My NPaBMILHYIO W CUMMETPMYU-
Hyl0 (POPMY, pacnnas HenNpepLIBHO nepe-
MEeLUMBAIOT, BPALLas 3aTPaBKy MAMW TUrenb.
Mepenaa TemnepaTtyp B pasHbiX TOYKax
MeHUCcKa ocTaetcs Hebonbwum, M 31O
npensTcTByeT HEepaBHOMEPHOMY POCTY
KpucTanna B GOKOBbIX HaNPaBNEHMsIX.

Upes Yoxpanbckoro npocra, TpyaHa ee
peanu3aums. Mnassce npu Temnepartype
cebiwe 1400°C, kpemHuiM pacrTesopser Mnu
BCTYNaeT B PEaKLMM NPAKTUYECKH C Nio-
6biMn Matepuanamu. U3 uyero e Torpa
Aenatb cam Turens? Yk Ha YTO MHepTeH
KBapy, npeacrasnsowmin cobom, kcrartu,
TOXE OKMCb KDEMHMS, HO M OH 3arps3Hsi-
eT KMCNOPOAOM TLIATENbHO OYMLLEHHOEe
coipbe. [Mo3ToMy uHOrpa TMrenb NOKPbI-
BAIOT rPacMTOM, M XOTS NPM 3TOM B pac-
nnase nosBAsSeTCs Kapbua KpemHus, Ta-
Kas MPMMECb He CNMLUKOM BpegHa ANA
6yAyLIMX MUKPOCXEM.

Ectb u Apyroi nyte — BOBCe OTKa3aTb-
cs ot Turas. KpemHuessii ctepikeHs cra-
BMTCA BEPTMKanNbHO, HarpeBaeTcs M pac-
nnasnsercs Ha HebonbwoMm yuacTke, Bbi-
e M HMIKe KOTOPOro marepuan ocraetcs
TBepabim. XXuakas 3oHa, yaepusaemas
CMNaMM NOBEPXHOCTHOTO  HAaTSDKEHMS,
MEANIEHHO ABMIKETCS BAONbL CTepHs. Ec-
N1 Yy OQHOroO M3 TOPLOB MOMECTHUTb 3a-

IIpoekTUpoBaHHWe Oyaymero uumna
HaYMHAeTCsl 3a0JI0 JO MOArOTOBKH
miacTiH. Ero NpMHIMIMAJIbHYIO dje-
KTPUYECKYIO CXeMy HMHI)KEHEPHI-3JIEKT-
POHILVKYA pa3pabaTHBAIOT 1A KaXI0-
r0 KOHKPETHOIO CJIyyasi OTAE/IbHO — B
3aBUCHMMOCTH OT 3afiaHHBIX (DYHKLHMA.
OfMH M3 KJIOYEBHIX STamoOB — BHIOOD
TOIIOJIOTHH, TO €CTh B3aMMHOI'0 pacIio-
JIOJKEHHS JJIEMEHTOB Ha 4MIe ¥ Haubo-
Jiee BHI'OJIHOIO PHCYHKa CBA3€E MEXIY
HUMH. ITOCKONBKY KOMMYECTBO 3Jie-
MEHTOB MCYHCJIAETCS MWUIMOHAMH, a
cBA3el ropasno 6Gosbme, 0GpasyloTcs
MHOTOCJIOWHBIE KOHCTPYKLIMH, YaCTO B
AecATOK U Gonee aTaxei. Be3 cepx-
MOINHBIX KOMIIBIOTEPOB «YMIIOBYIO ap-
XHUTEKTYpPYy» PacCUMTaTh HEBO3MOXKHO.

Ho BoT Tomosiorus onpepenexa. I'o-
TOBAT HAabOp CBOeOOpa3HHIX HeraTH-
BOB, C KOTOPBIX Ha KpEMHHMI OyzeT me-
9aTaThCs PUCYHOK KaXKZOro CJIOA. ITH-
MM HEraTMBaMM — MX Ha3bBAIOT ma0-
JIOHAMM WJIM MacKaMH — CJIy)KaT TOH-
KHE CTEeKJISTHHblE IJIACTUHKHM C METaJl-
JngeckuM (0GBIMHO 30JI0THIM) MOKPHI-
tueM. CpoKkycHpoBaHHBIH My9YOK YCKO-
PEHHBIX YaCTHI] U3 3JEKTPOHHOM My~
KM DHCyeT Ha HeM TOHYaWIHUi y3op,
KOTOpBIA C MOMOMBIO JMTOrpaduu u

Tak BLIPALWMBAETCA KPHCTANN KPEMHHMS —
ocHoBa by AyLHMX MHKPOCXeM.

TPaBKy, CTEpP)KeHb NPEBPATUTCS B MOHO-
kpuctann. Tak HasbiBaemas 6ecTurenbHas
30HHas nnaska nossonser u3basuTbcs
[aXe OT TeX NpuMeced, KOTopbie Yye
€CTb B KDEMHMM: OHM He BCTPAMBAIOTCS B
KPUCTann, a OoTCTynaioT nepes (POHTOM
KPMCTaNNM3aumMm BMECTe C XMAKOH (a-
30i4. Bce npumecu nocreneHHo cobupa-
10TCSl MO KPAsSiM CTEPIKHS, NOTOM 3TH 3a-
rpa3HeHHble yyacTku obpesalorcs.
Mertopabl BbIPALMBAHWS MOHOKPMCTaN-
nos cosepuexcrsytotcs. Llens, kotopyio
CTaBAT yYeHble M TeXHONOrM,— MONYUMTh
KPEMHHWEBbIH CTEePXKeHb MAaKCHManbHOTO
AvameTtpa M AnuHbl. Moka cambie kpyn-
Hble MOHOKPMCTannbl MMEIOT AMaMeTp
15 cm m anuny o 3 m. Ho ato, pasymeer-
csi, He npegen, u B 6numkaiiwem Gyayuiem
cnefyer MAaTh HOBbIX PEKOPAOB.




OyzeT mMOTOM HmepeHeceH Ha (porope-
3uCT. DTOT Mpolecc, pa3yMeeTcs, TO-
JXe uieT noj ynpasienueM OBM.

JIurorpadus — caMasi OTBETCTBEH-
Hasl CTagus MHMKDOJJIEKTPOHHOM TeX-
HoJsornmu. OT ee TOYHOCTH ¥ TIATENb-
HOCTM 3aBHCHT paboToCnocOGHOCTD
6ymyme#i Mukpocxembl. Onepaumio
NPOBOAAT Ha YyCTAHOBKAX, IO CYIIEeCT-
BY HE OT/IMYAIOMMXCS OT OOBIYHEIX (o-
TOyBEJIMYHTEJIEH — CBET PTYTHOH
JIaMIIbl IPOXOJUT depe3 MabJIoH U 3a-
cBeumBaeT ¢oropesuct. Caemyomui
atan — nposBiaeHne. C MOBEPXHOCTH
IUIACTHHBI, B 3aBHCHMOCTH OT TOrO,
Kako#l (pOTOPE3UCT UCIOIb3O0BAJIC —
NO3UTHBHBINA WM HEraTHBHBIM, yAassi-
JOTCSA 3acBEYeHHbie WIM He3aCBEUEH-
Hble Y4acCTKM Jiaka. 3allUTHBIA CJIOH
OKMCH KPEMHHUS C OrOJIMBIIUXCSH yda-
CTKOB IUIaCTHHBI CHMMAIOT TPaBJIEHU-
eM. 3areM HAeT JIeTMpOBaHME — B
HYJ)XHBIX MECTaX B KPHCTaJUI BHOCATCH
NPUMECH, OHMU-TO M ONpEAEJISAIOT ero
3JIEKTpUUYECKHe CBOMCTBa. PaHbiie s
3TOr0 mpuberaym K XHMHYECKMM Me-
topam. Teneps e Bce yame UCIOoIb3Y-
IOT MOHHYI0 HMILIAHTaMIO — MpA-
MOe BBeJIeHHe MOHOB B KpUCTaJUT GOM-
0apAMpOBKOi  YCKOPEHHBIM nyu-
KOM.

H3rorosjicHHe OJHOIO CJIOS YHIIa
Ha ToM 3aBepmaercsa. Ho muxpocxe-

Ma — 3T0 «caHasuy» U3 10—15 cro-
es. IloaToMy mocjie JIerHpOBaHMSA
KpEeMHUEBas [UIACTHMHKA pa3 3a pa3oM
BO3BpalaeTCs Ha3aJ U CHOBA MPOXO-
JUT OMMCAHHYIO BHIIIE TEXHOJIOrMYe-
CKYIO LEMOYKY: IOKPbIBAeTCs 3allUT-
HbIMM IUIEHKaMM OKMCJIa M (POTOpe3u-
CTa, 3aCBEUMBAETCA uepe3 MAaGJIOHBI,
TpaBUTCH, Jermpyercs. Tak atax 3a
3Ta)XOM BBICTPaMBAETCH KPOIIEYHBIH
KPHCTAQJUIMK CJIOJKHEHINEH CTPYKTYy-
Pbl — 3JIEKTPOHHBIE HEMPOHH Oyay-
Eero KOMIIBIOTEpa.

Opnako ¢opMupoBaHME uYMIa elle
He COBCceM 3akoHueHo. Hamociemok
€ro MeTaJUIM3UPYIOT aJIOMHHHEM, KO-
TOpHI HCHapsieTcsi B BaKyymMe IIpH
temnepatype okoxo 800° C. B cneun-
aJIbHOM KaMepe MeTaJUl MUKDPOHHBIM
CJIOEM OCeJlaeT Ha KPEeMHHEBOW 'IUTa-
cruHke. Takue yyacTku CiyXkaT U 3a-
IDATHBIM ITOKPHITHEM, ¥ KOHTaKTHBIMH
IUIOMAIKaMH, K KOTOPBIM IIOTOM MOA-
KJII0YaT 3JIeKTpUYecKue BHIBOABL. Pa-
60TOCIIOCOOHOCTh Ka)XKAOro 4MIa Ipo-
BEpAETCA — KOHTPOJIbHBIE  CHTHAJIbl
MOAAIOTCS 0 TOHKMM mynaM. Tenepb
IUIACTMHY MOJXXHO pa3pe3aTb Ha OT-
JleJIbHbIEe YMIIBI ¥, yCTAHOBMB B KOPIMYC,
MPUCOEANHATh TOHYAWIIMMHU 30JI0THI-
MM TPOBOJHUKAMHM KOHTaKTHBIE ILJIO-
OIaIku Ha KPUCTaUle K AOPOJKKAaM Ha
Jepxaree.
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M BoT roTroBasi MHTerpaJibHas MHK-
pocxeMa y Hac B pykax. MoXXHO MOH-
THPOBATh €€ Ha IlaTe KOMIbIOTEepa, B
KOpIlyce BHAEOMarHuTooHa WM TOZ,
KPBIIKOH 3JICKTPOHHLIX YaCOB.

30EChb U CEMYAC

ITpou3BOICTBO MHTErpaibHBIX MHUK-
pocxeM, 6e3ycOBHO, OfHA M3 CJIOXK-
HEHIIMX COBPEMEHHLIX TEXHOJOTHHA.
CKOpO 3TOT MPOLECC CTAaHET, Mo Bcei
BUAVMOCTH, M CaMbiM MaccoBbiM. Exe-

Takoi goaruii NyTe NPOXOAKT rOPCTKA NecYu-
HOK, Npexpe 4Yem CTaTe AeTanbio KOMMbIO-
Tepa.

TOAHO BBINYCKAIOTCA MWLIMApABl 4YM-
MOB, MEX/y TEM PbIHOK HE TOJLKO He
HachIaeTcsi, HC HanpoTHB, pacTET:
MHUKPOCXEMBb! HAaXOAAT BCe HOBHIE IIPH-
MEHEHHS.

ToMYKOM K 3TOMY CTal0 B KaKo#-TO
Mepe CO3JaHMe MMKponpoleccopa —
YMECTUBWIErOCH Ha OJHOM KPUCTaJLIH-
Ke KOMIbIOTepa ¢ COGCTBeHHOM onepa-
THBHOM MaMATHIO AJIA BBIUMCJIEHHMH M
NOCTOSHHOM MaMATHIO I XPaHEHMSI
nporpaMM. Ilpuasi Ha cCMEHY AOpOro-
cTosimuM cynep3BM, 3TH 3JE€KTpOH-
HBIE KPOXH IeHO# B HECKOJIBKO AECST-
KOB JI0JUTapOB MO3BOJIM/IM CO3JATh pac-
npejie/ieHHBIE BRIYMCIMTENbBHBIE CETH U
obpabaThiBaTh UH(OPMALMIO 10 NPHH-

YACTOTA —
3AJIOI 340POBbLS YMINOB

Hexotopbie TexHonoruuyeckue onepa-
uuM M3obparkeHbl Ha cxeme Ha ronybom
¢oHe. [leno B TOM, YTO OHM NPOBOASATCS
B TaK Ha3blBAEMbIX YMCTbIX KOMHaTax —
MOMELUEHMSX C HUUTOXKHO ManbimM coaep-
aHUEeM a3pO30JbHbIX Kanenb, NbUIMHOK,
npumecen (cm. «TM» N2 5 3a 1988 r.).
Bosayx nopaercs B HUX Yepes MHOrocTy-
NeHuaTylo cucremy (PuALTPOB, Ccambie
TOHKME M3 KOTOpbIX CNOcobHbI 3apep-
wate [0 99,9995% nbINMHOK pa3mepom
6onbwe 0,1 mxm. MpueeperHas undpa —
NoKa peKopAHas, HO, HECOMHEHHO, 3TO He
npeaen. Konuuectso uactuy B kybometpe
BO3AyXa M3MepsieTCs Takum obpa3om pe-
CATKAMMW MNM COTHSIMM, @ He Munnuappaa-
MM, KaK, CKaXXeM, B OBLIYHOM HHNOM MnK
NPOM3BOACTBEHHOM NomeleHuu. CTeHbl
n mebenb uMcTbIX KOMHAT O6NMLOBaHbBI
CBEPXINafKMMM MAaTEPHaNamMm: OHM NErko
YUCTATCS, HE UCTUPAIOTCS M HE YAepPHKUBa-
1ot Ha cebe nbinu. Boga He npocto Au-
CTUNNMPYETCs, HO M AEHOHM3MpYeTcs.
TwaTenbHO OYMLLAIOTCS M BCE MCNONb3ye-
Mble xuMuuyeckue pactsopbl. MoctopoH-
HWUM B YMCTbIE KOMHATLI BXO/, 3aKa3aH, ca-
Mu paboTHWMKM NONajaloT Clofa TONbKO
yepes W03, HAfleB CrneuuanbHble CKa-
caHapbl M3 Henbinsuiel, He TepsioweH
BOPCUHOK MaTepuM M NOCTOSB NOA CTPYys-
MM BO3AYLUHOTO Aylua.

K uemy rtakue ctporoctu? C mukpo-
3NEeKTPOHHOTO KOHBEMepa AONMHbI CXO-

AnTb pabotocnocobHeie uunel. Monaswasn
e B POTOPE3UCT NbIIMHKA MCIOPTHT PH-
CYHOK Ha kpuctanne, bakrepus, oceswas
Ha KPeMHMIt U3 He(PHNALTPOBAHHONK BOASI,
MOXET 3aMKHYTb COCeAfHWEe TOKOMPOBO-
AsuwMe AOPOMKM, 8 COPMHKA Ha WwabnoHe
HeMuHyeMo oTnpasmT B 6pak uenyio nap-
TMIO NNAcTHH. Yem CnoXHeN U MuHHaTIOp-
HEH MMKPOCXeMbl, TeM CleayeT TUiaTenb-
Hel 3a6oTUTLCS O uMCcTOTE Ha NPOM3BOA-
cree.

Ha kakue TOnbKO yxuwipeHus He mMayT,
utobbl M36aBUTLCS OT Besgecyw e nbinum!
Cr1apaloTcs OrpaHM4UTLCA MWUHUMYMOM
MEXaHMUYECKN [BMIKYLLMXCS YCTPOWCTB,
racat subpauuio, ynpyro noasewumpas
BEHTUNIALUMOHHLIE CUCTEMLI, OTBOAST MO-
TOoKk aBToMobuneil noganbwe or 3asopaa,
KOCST LBeTylMe BECHOM M NIeTOM pacTte-
HusA no coceactey. Ha HekoTopeix npea-
NPUATUAX €CTb YKe W TaK Ha3biBaembie
namuHapHble KOMHatel. Bosgyx B Hux
NNaBHO TeYeT OT NOTONKA K Nony u He 06-
pasyer BUXpeM, OTPLIBAIOWMX OT NOBEPX-
HOCTEM CNy4akHO MOMaslUME HA HWX CO-
putku. B 6opbbe ¢ nbinkio He MoseT BbiTh
Menouyeld — He  CNy4yalHO  aHrnMiCcKue
3NEeKTPOHHbIE KOMNaHMM MPeAnoYMTaIoT
ctpouts 3asoabl B LUotnanauu, cnaes-
LLEHCA YUCTLIM FOPHbIM BO3AYXOM.

TeM He MeHee OCHOBHbIM MCTOUHUKOM
3arpsA3HeHMs OCTaeTCs CaM YenoBeK, Aa-
e ckacdaHapbl He cnacator. Ha Hekoto-
PbiX NPeANPUATUAX ONepaTopam, a 3To B
OCHOBHOM XEHLUMHbLI, 3anpeLyaloT MNoNb-
30BaThcs Ha pabore Ayxamu M KOCMeTH-
koi. Ecnu kakyio-nubo onepaumio TpyaHo

B umctoi komHare.

BbINONIHATL B NEPYATKaxX, MX CHUMAIOT, HO
PYKM TOrpa CMasbiBaloT Ocobbim Knes-
wnm kpemom. Bce 3anucu Bepytcs cne-
LManbHBIMK PyyKammu Ha ocoboi Bymare.
UHorpa 8 uexax MOXHO BMAETb MNaKaThbi-
npepocTepexenns, Hanpumep: «WU3be-
raMrte nuWHKMX ABMkeHMM». Kak supgure,
pabota Ha MMKPO3NEKTPOHHLIX 3aBOAAX
He M3 Nerkux.

PapukaneHoe peweHue npobnembi um-
CTOTbl — BOBCE OTCTPaHUTb YesnoBeKka oT
KOHTaKTa ¢ ByAywMMHK YMNnamMu, NocTasmus
Ha ero mecto poboros.

LUy «3[eCh U ceiyacy». ITO YMHOXKHU-
JIO BO3MOXXHOCTH BBIYMCJIMTEIbHOM
TEXHWKH, OHa MMPOHMKJIA B CaMble HEO-
XHUJaHHBE O00JACTH YeJ0BEYeCKOM
JeSITEIbHOCTH.

BoT HECKOJIbKO NpHUMEPOB M3 MOB-
CEIHEBHOW J>KH3HH.

B mociegHMX MOAENSX aBTOMOOH-
Jieil MUKPOIIPOLIECCOPH! CJIEHAT 3a pa-
60TOM Kap6IopaTopa ¥ CHCTEMBI 3aXKH-~
TaHWUs, CATHAIM3UPYIOT O HEMOoJMagKax
B y3J1aX, IOMOTralOT BOAHUTEJIIO BHIOPATh
onTHMaibHBIM MapumpyT. Kpomeunnie
3BM ympaBisioT CTUPAJIbHBIMH,
MIBEWHBIMM ¥ TIOCYIOMOEYHBIMY MamIu-
HaMM, PEryJMpyIOT OTOIUIEHHE U KO-
HOMSAT 3JIEKTPOIHEPIHUIO, racs CBET B

KOMHATaX, U3 KOTOPHIX JIOJAM BHIILIM.
EcJym BBl HafIONITO ye3XKaeTe U3 IOMY M
XOTHTE y6epeubcs OT KBAPTUPHBIX BO-
POB, MMKDPONpOLIECCOpPHI OyayT Bpems
OT BPEMEHM BKJIOYATh U BHIKJIOYATH B
Pa3HbIX KOMHATaX CBET M PaJHUOTEXHU-
Ky, MMHMTHPYs HpPHUCYTCTBHE XO3SEB.
Be3 MHKPOCKOMMYECKHX 3JIEKTPOHHBIX
YCTPOMCTB He GbUTO GBI MpOrpaMMUpY-
€MBIX BUJIEOMarHUTO(OHOB U aBTOMa-
THYECKM BKJIIOYAIOMUXCSA B HYXHBIA
MOMEHT TEJIEBU30POB, TejedoHa-CeK-
perapsi, 3aNMCHIBAIOMIET0 B Bamle OT-
CYTCTBHE roJIoCa 3BOHMBIIMX, U YacOB,
3apaHee HaNOMMHAIOWIMX BJIAJENbIY O
Ba)KHOM BCTpeYe, HAKOHELl, PaMOTHBIX
MAIUMHOK, NIeYaTalomUX MO, UKTOBKY




M CaMOCTOSITEJIbHO HCHPaBJISIOIHUX
opdorpaduueckue OmmMOKH.

Vcayru, OKa3bBaeMble 4YEJIOBEKY
MMKPO3JIEKTPOHUKOM, KaK BHAUM, IIO-
JIe3HH U faxe TporaTenbsel. Ho rias-
HOe Bce Xe B apyroM. MHTe/neKkTya-
JM3al|sa OKpy’XXalomeil Hac TEeXHUKH
CIOCOOHAa M3MEHHUTDb MUD B 3HAUNTEJIb-
HO OoJbIIEl CTENEHH, YeM MBI OXKMAa-
em. lesio Aaxke HE TOJBLKO B TOM, YTO
yepe3 AeCATOK-APYroM JeT C IOMOMBIO
MEPCOHAJIBHOTO KOMIIbIOTEPa MOJXKHO
Oyzer ynpaBiasaTh 3aBOJOM, MPOBOAMTD
J1aGopaTOpHBIE ONBITHL WM «3aCEAaTh»
Ha CHMIIO3MyME, He IOKHJas CBOEro
moMa. Ycmexu B3JEKTPOHMKH IIOCTe-
MEHHO 3aCTaBJISIOT YeJIOBeKa MEHSAThb
B3IJIAAB Ha MHOTUE BeIM M SBJICHHUS.
B Hayke, KCTaTH, 3TOT HPOLECC YXe
upger — 6rarogapsi OrpoMHO¥M MOIIHO-
cTu coBpeMeHHHX 9BM yueHnle pema-
10T 3ajayy, paHee HepocTymHbie. Heo-

CEMb PA3 MPOBEPb —
OAIMH PA3PEXb

Kaxaomy uHkeHepy 3IHAKOMO Helm-
caHoe, HO NOATBEPKAECHHOE U3HbLIO Npa-
BMNO: YEM CMIOXHEN YCTPOMCTBO, TEM OHO

HeHapewHen. OfHAaKO B MMKPO3NEeKTpo- |

HWMKE MMPMTBLCS C HMM Henb3s. OTka3s nep-
COHanbLHOro Komnbiotepa obepHercs He-
NPUATHOCTBIO NMLIL ANS €ro Bragensua.
C6ou 3aBoackoro, HaHKOBCKOrO, MHCTHM-
TYTCKOro KOMNbIOTEPA NPUBEAYT K Cepb-
€3HbIM TPYAHOCTAM B paboTe COTEH M Thi-
cau noaei. OwubKu e BLIUMCIUTENBHDBIX
KOMMNEKCOB, YNPaBASIOUMUX KPYMNHbLIMM

3HEProcMCTeMaMH, TPAHCNOPTHBIMU KOM-
MYHMKAUMSAMM MNM BOEHHBIMM OBbeKTa-
MM, MOryT BoobLe npuMBeCTH K KaTacTpo-

¢e. Mosatomy pa3paboTumkam 3NEKTPOH-

HOM TEXHMKM NPUXOAUTCA NepPecTPaxosbi-

BaTbCs, Kak rosopurcs, Ha sce 200, a To g

u 3009%.

Cpoku 6esowmbouHoit pabotul anekT-
POHHbLIX YCTPOMCTB 3aBMCST FNaBHbIM 06-
Pa3soM OT HAAEHKHOCTH MHKPOCXEM,

Mpexpe 4em COMTM C KOHBEHEPa MMKPO-
3N1eKTPOHHOrO NPEeANPHATHA, YMNy NPeAcTo-
MT BbIAEPXKaTb CNONHbIN 3k3ameH. Ero kaue-
CTBO nNpoBepser Uenbiii BbIYMCAMTENbHbIN
KOMNNEKC, NOCbiNas M NPMHUMas Nposepoy-
Hbl@ CMrHanbl NO TOHYaMLWMM LWYyNam-npoBoA-
HUKaM.

XUJaHHO ObUT OOHAapyXeH WHTEpec-
HEHIMA MUDP HEJIMHEHHBIX NMPOLECCOB,
MHMO KOTOPOrO MCCJEeJOBaTe pPaB-
HOAYIIHO MPOXOAWIM HECKOJBbKO Be-
koB. HoBopoX/ieHHasi Hayka CHHepre-
THKA 00eIaeT OTKPHITh TAWHBI JBUXKE-
HUS OT IMPOCTOTO K CJIOKHOMY, yTO4Y-
HHUTb, a2 OBITb MOXKET, ¥ IIEPEBEPHYTDb
Hall¥ NpEeACTaBJIeHHs O IOpsAKe H
Xaoce, Mporpecce M Jerpajaumy, ciy-
4aifHOM u 3aKoHOMepHoM. IIpuyem cu-
HepreTka — He CTOJIbKO HOBas Hayd-
Hasi o0JacTb, CKOJBKO HOBBIA CTHJIb
HayYHOTO MHINUIEHNU I, BO3HUKIIMK, KaK

rOBOPWIOCh, Oarojiapsi  pa3BUTHUIO
3BM.
- MMKpO3/IEKTPOHHKA  3aXBaTHIBAET

CerofiHs CTpaTern4ecky BaKHble, KJIO-
4eBble MMO3WLMHU B JXHU3HM, HayKe, TeX-
HuKe. Be3 Hee Tenepp HEMBICIMMBI HU
06MEH JaHHbIMH, HU PUHATHE OTBET-
CTBEHHBIX PEINEHMIA; OHA Bce Gosbmie

Or6pakoBaHHble KpeMHMEBble KPHMCTannbl
merarcs kpackod. Korpa nnactuna 6ypger
pa3pesarbCsi Ha OTAENbHblE 3NeMEeHTbl, He-
roAHble YMNbl aBTOMATHYECKH yHAYT B OTXOA.
Unorpa 8 6pak nonagaer go 99% scei npo-
AYKUMH, NPHYEM B MMKPOINEKTPOHMKE 3TH
UM PbI HHKOrO HE NYraloT — CAMWKOM BbICO-
Kku Tpe6oBaHMA K KauecTsy mukpocxeml!

nmeHHO 06 3ToMm M 3aboTsaTcs B nepsyto
ouepeap. paktuka nokasbisaer: 6onb-
LWMHCTBO OTKAa30B NpoucxoauT nubo B ca-
MOM Hauane pabotel npubopos, nubo s
KOHUe cpoka ux cnyw6bl. B nepsom cny-
uae patot cebs 3HaTL 3aBoackue Aedek-
Tbl, BO BTOPOM — M3HOC M pAerpagauus
anemeHnToB uunos. Ho mopansHoe crape-
HUe MUKpOCXeMm uaeT Tak BbicTpo, uto ca-
MM Npubopsl, B KOTOPbIX OHW paboratorT,
CMMCBIBAIOTCS B YTHIb M 3AMEHSIIOTCS HO-
BbIMM FOPa3Ao paHblie. UMeHHO noatomy
Tak BAXHO TU\ATENbHEWWMM obpa3zom
NPOBEPMUTL YMN Ha BbIXOAE C KOHBeHepa.

KoHTponb npoBOAST Ha roTOBOW, HO
elye He paspe3aHHOW KPEMHMEeBOMW nna-
cTuHe. 3axBaTMB ee CMeuManbHbIMM Npu-

BJIMSIET Ha OOLIECTBEHHBIE M MEXIOCY-
JapCTBEHHbIE B3aMMOOTHomeHns. Ec-
JIA B JaBHME BPEMEHa EAWHCTBEHHOH
CYIIHOCTBIO MHpa 6bLIO BemecTBo (1o
HacC JOIIeJ TAKOH JpeBHUN CUMBOJI 60-
raTcTea, Kak 30JI0TO), a C MPONUIOTO
BEKa ero MOTECHWIa SHEPrus, TO KOM-
MIBIOTEPBl 3aCTaBJASIOT HaC OCO3HATh
pOJib TpeThel BaXKHEWINEeW CyIIHO-
ctu — uHpopmanuu. CoBepmeHCTBO-
BaHHE MHUKPOJJIEKTPOHMKM HEYKJIOHHO
npubIMXKaeT 3M0Xy, B KOTOpOi 6orat-
cTBO obmiecTBa GyieT 3aBUCETDb B HEp-
BYIO O4€peAb OT, €CJIM MOXKHO TaK BhI-
Pa3uTbCs, KOJUIEKTHBHOIO MHTEJUIEK-
Ta. Ilepen yesoBeueCTBOM OTKPOIOTCS
¢aHTacTUYECKHUE IEPCIIEKTUBEL, U AEJI0
CTaHET 3a MaJIbiM — I0JIb30BaThCH
STOM CWIOA M 6OraTCTBOM pa3yMHO M
JOCTOMHO.

Ilo marepuanam 3apybesxHou nevaru

COCKaMM, Ha KOHTaKTHbIE NIOWAAKM YMuna
ONyCKalOT AECATKU MCMbITaTeNbHbIX Liy-
NOB — Ha MMKPOCXEMYy NoAaeTcs Hanps-
JKEHHME M CHUMAIOTCA BbIXOAHbIE CUIHanLI.
Yun mcnbiTbIBAETCS C NeperpysKon —

| NpOBEPOUHbLIE HAMP AEHMA M TOKM ropas-

Ao Bbiwe pabounx. Y6eaurocs B paboto-
CNOCOBHOCTH M HAAEMHOCTH CNOXHOW
MMKpOCXeMb! oueHb Henerko. Kak npasu-
no, 3TMM 3aHMMaeTcs Ocobbli BbIUCAM-
TenbHbIH KOMNAeKc: OH kak 6bi ak3ame-
HyeT uMnbl, 3aAaBas MM COTHWM BONPOCOB

§ 1 CKpynynesHo aHanusupys OTBeTbl Ha

Hux. Ecnu 6yayuas mMukpocxema XoTb

pa3 «owmbnacb», OHa TYT XKe NomeuaeTcs
B kKpackoi u aBTomarnuecku 6pakyercs. Ec-
E nu ke 3K3aMeH ClaH, CTPOras KOMMUCCHSA

MCNbITaTeNbHbIX LLYNOB NEepexoauT K cne-

| Ayouwemy «onpatuiuBaemomy». MNnactTuHy

MoxHO Byper paspesate Ha oTgenbHbuie

| KPMCTaNNMKK NULWbL NOcne Toro, Kak Npo-
f BepKy NPOMAYT BCE 3NEMEHThI.

CKONbKO e YMnoB BbIAEPIKMBAEIOT MC-

nbiTaHns?! Bce 3aBMCUT OT MX CNOMHOCTM.

Mpu M3roTOBNEHMU NMPOCTEHLLIMX MMKPO-
cXem BbIXOA roaHbix npesbiwaer 99%,
ANA CaMbIX e CNOMHbIX OH He Gonblie
19%. C 3TMM NPUXOAUTC MUPHTLCA: Aaxe
B TAKOM CNyyYae M3roTOBMEHME YMMOB IKO-
HOMMUYECKM OMNpasfaHo.

YcraHoBKa u4MnoB B KOpMyC — TOXe
Henpoctoe aeno. Uxbie umeror no 100—
150 KOHTAKTHBIX NNOWAAO0K, M K KKAOH
HY)XHO NPMNasTb 30NOTOM NPOBOAOK.
CTOMMOCTb YCTAGHOBKM B KOpRyC NOPOM
cocraesnsier 20—30 aonnapos, Toraa kak
CPeAHsA LleHa CaMOro KpucTanna — B ae-
CATb pa3 MeHbLe. YTo6bl CHU3UTL NoTepHy,
B OAHOM KOpPMyC€ MHOrAa MOHTHPyerCs
HECKONbKO CBA3aHHbIX MEeXAy COBOM uu-
nos. Ho, KOHe4HO, OCHOBHOM nNyTb —
MMHMATIOPM3aLMs, COBMeElleHWe  Bce
6onblwero yMcna PyHKUMA B OAHOM Kpu-
cranne. OTO yMeHbLUAeT YMCNO BbIBOAOB
W oaHOBpeMeHHo obneryaer nposepky
paborocnocobrocTu. Wabasusluince oT
HEHAAEMHBIX MEXaHUUECKUX COeAMHEHMN,
MOJXKHO MHOTOKPATHO MOBLICUTL HagAeX-
HocTk Byayliero aneKTpoHHOro Npubopa.

/Hauano na ctp. 2/

3. CBETUT BOJIOKOHHAS 3BE3[A

Ha cesepe snoHckoro octposa XoHcto pac-
NONOXKEH KPAacuBbIA M YIOTHBIN ropoaok Cen-
Aak. 3aech HAXOAUTCA OAMH M3 NEePBbIX YHHU-
sepcuretos crpaHbl — Toxoky. Ho Typucros
Bnevyer ciofa He Tonbko crapuHa. Cenpain
pelweHo npeepatutb B ropoa XX| seka. Bo-
KPYF XXMNbIX KBAPTaNoB PasMecTATCA Hayu-
HO-TeXHUYECKMH LEHTP, MccnepoBaTenbckue
MHCTUTYTbl, nabopatopuu, obopyaosaHHblie
HoBeMwen TexHukord. OaHa M3 gocTtonpume-
4aTenbHOCTeH — 3CNNAaHaAa NoA MCKYCCTBEH-
HbIM 3Be3aHLIM Hebom. Ha cteHax u kynone
3Toro nnaHetapus 45 cossesguin m3 205
38e34. OHW MuUraioT, NepenuBaloTCs, ABUKYT-
cs no Hebocsoay, cnosom, BeayT cebs cos-
CeM KaK HacroslMe HOuYHble cseTuna. A no-
MOraer B 3TOM BOJIOKOHHas ONTHKA.

4. HEJMLLENPUATHAS BOPOJIA

loBOpAT, BCero HeCKONLKO RECATKOB Nue-
NUHBIX YKYCOB ANs 4YenoBeKa CMepTernbHbl.
Ecnu taK, TO cmenbyak, M306paxeHHbIH Ha
CHMMKE, OT/NIMYAEeTCS 3aBMAHBIM XNAAHOKPO-
BueM. Bor yxe BocbMoOit rog noapsa B ame-
pukaHckom wrate Heio-Ixepcu nposopst-
C5 COPEBHOBAHMA HA CAMYIO MbILHYIO «XM-
Bylo 6opoay». Mocmorpers Ha 31O Heobbiu-
Hoe 3penuwe (M, pasymeercs, cebs noka-
3aTh) Cbe3sxkaloTcs O6bIYHO [0 ThICSUM Nue-
nosoAos co Bcen cTpaHbl. Mo ycnosBusm co-
cTs3aHus Heobxoaumo He Tonbko cobpath
y cebs Ha nuue kak MoxHo 6onble Haceko-
MbIX, HO M He BbITb NPM 3TOM YIKANEHHbIM.
3arkHyB BAaTOW YWM WM HO3APH, NYENOBOA-
couckarens Kpenut Kk noabopoaKy maneHs-
KYIO NPOBOMOYHYIO KNETKY C NYEeNOH-MaTKOM.
Ta swipenser ocoboe xumuueckoe BeiecT-
BO-CMIrHaNM3aTop M NPMMAaHWBAET NeTaloumx
nobnusoctu paboumx nuen. HaumHaetcs
¢dopmuposanmne Gopopkt. Tyt ske cyermrcs
ACCUCTEHT-«MapMKMaxep» — OH  NO[PABHM~
BaeT ee cneunanbHoi kKaproukon. Ouepep-
HOoMy nobepuTenio yaanock HaLenuTs Ha
cebs uensiii pon — 10 Thic. Nuen obwmm Be-
com 1,35 kr!

5. YCNEX «NETYMETO TAPAKAHA»

Pannu uepes Ascrpanuio — RaBHRA TPaAm-
uus. Ho nocnepHune astoroHku no 3enesomy
KOHTMHEHTY Bbi3Banu ocobuiii nHtepec. Euwe
6bl — K HWM AOMNYCKANUCL NMILL MBLINHBI,
NPUBOAMMbBIE B ABUIKEHHE CONHEYHOW IHepP-
ruen. [Mo6epwtenem cran «CaHpancep»
(«ConHeuHsbiit 6eryH»), nocTpoeHkbin 8 Ler-
poite ¢pupmoii «lleHepan moropc-Xbio3
anekTpoHukc». Becb nyte o1 JapsuHa Ha ce-
BepHoMm nobepexbe A0 Ajenaupbl Ha HOX-
HOM, NpoTskeHnocTio 3120 km, oH npeopo-
nen 3a 45 xoposuix Yacoa. Ecam e CUMTATL M
BpeMs Ha HoueBku, To B AyTu «Canpsiicep»
npobsin 5,5 cytok. Bcero e Ha TPAHCKOHTH-
HEHTanbHOE WOoCCe BLIWM 25 CONHeuHsIX aB-
Tomobunein u3 7 cTpa.

SIIEKTPOAGOGHJIB-HOSQAHTGHH HeM-TO Ha-
NOMMHAEET CNMIOUEHHOrO Xy4Ka — HefapoMm
exuaHble MypHanucTel npo3sanu ero «Jle-
Tyuum TapakaHom». Paccuutanmubiii Ha IBM
obTekaembiii KOPMYC CHU3WA CONPOTMBNEHWE
MOLLHBIM ABCTPANUHCKHM BETPAM W NO3BOAMN
Pa3BUTL CPERHIOI ckopocTk B 66 km/u. Ha
KPbille MaluHbl pasmMeuleHsl BbiICOKo3d ¢ eK-
THBHbIE CONHeuYHble BaTapen — Takue xe, 4To
M Ha KOCMHYECKMX CNYTHWUKEX CBA3W. INeKT-
POMOTOP BECUT MeHblwe 3,5 Kr, HO Npu 3TOM
obnagaer mowHocTbio 2 n. c. Sluwe Ha cay-
4aM, Korga npeacTomt kKapabkathcs B Fopy,
npeAycMOTPeH 3anacHOW MCTOYHMK 3IHep-
rum — nepesapsaembie cepebpaHO-LUHKO-
Boie Gartapeu. ToHwmuk bBproc Makkpucran,
ocepnaswnin «CaHpaicep», € ropaocTLio 3a-
a8un: «Hu MexaHu4yecKMX, HM BNEKTPOHHBLIX
nonomok B nytTu He 6wbino. EguncreexHoe
NPUKNIOHEHWE — TPMMKADI CNYCKANY WWMHBL...»

HALUM AMCKYCCUM

TMponoakKalorcs IMCKYCCHH, HavaTble B MPOLECCE MOAroToBKHM K 19-if Bcecoio3Hoit
KoH(pepeHipn KIICC, Ha KOTOpBIX OOCYXXIZAIOTCH BOMPOCHI 00 OOMIECTBEHHO-3KOHOMM-
YeCKMX Mpoleccax, MPOMCXONAIMMX B Halleil CTpaHe.

Kro 3a uro, ...

OO0 >JMTapHON MHTEJUTMTEeHIMH,
KYJbTYPHBIX OIOpPOKpaTax U JeMOKPaTHUHOM
pbIHKE

KaxkoBa mnosvmys pa3iwHHbIX COLMAJIb-
HBIX CHJ B TIpOHECCe MepecTporku? IToii
TeMe ObUIO MOCBAMIEHO OGCYXIEeHMe, Mpo-
BEJICHHOE Ha 3KOHOMMYECKOM aKyibTeTe
MI'Y. B Hem ydacTBoBam®: Kanmmpat cu-
gocopckmx Hayk B. I Apcunamunos
(MIHCTUTYT TEOPMM M HCTOPMH HCKYCCTBa);
KaHAWIATHI SKOHOMMYECKHX HayK
A.B.By3raaun, A, . Koarauos
u . HN. Ky3bMuHOB, acrMpaHT
B. II. MoHoMapeB (3KOHOMHYECKMI
dakymrer MI'Y); Miamumii HaydHbrii
corpymHmk JI. A. By a1 a B K a (IITHAUnpo-
ekt); Jd. A. HaBbiaoB (dhakyibTer
ncuxonorud MI'Y); KaHIMIAT lOpHOUYec-
Kux Hayk JI. O. UsanoB (HMHCTUTYT
rocygapctsa u npasa AH CCCP); acrm-
pant C. A. Mapkos (Ppunocopckuit
¢hakyabTeT MI'Y); NpernoaaBsaTenb
E. 10. Huuunn (xadenpa nomrinieckoii
JKOHOMIM VHMBEpCUTETa APYXKObI Hapo-
JIOB); KaHAMZAT JKOHOMMYECKMX HaykK
B. B. PagaeB (HMHCTUTYT 3KOHOMHKH
AH CCCP); mOKTOp 3KOHOMHYECKHX HAYK
A. H. PuBkun (BHACHA AH CCCP)
H JpyTHe.

A. B. Bysranaun Ceifluac M yxe
HE MOJXEM OIPaHHUYUTBLCA 3aABIEHUEM,
YTO BCE Y HAC — CTOPOHHMKM [EPECTPOMKH.
B HeoGxomuMocTn mepecTpoiiku y6expes,
IOJKaJIyH, KaXablid mo-passomy. Orcrona —
JVMCKYCCHH, OTCIOHA — SIBHO 0GO3HAUMB-
mascs couuanbHasi Gopnba BOKpyr mepe-
CTPOMKH.

A. H. P BKkuH. [eicTBuTennao xe-
NalOT MEPeCTPOMKH OYEeHb MHOTME, 3ayac-
TYIO 3TH JKEJIaHMA PacHpPOCTPAHSIOTCH TIpe-
MMYIIECTBEHHO Ha Te cdephl, KOTOpHE
HEIOCPEACTBEHHO HE CBA3aHEI C JKM3HBIO U
JeATELHOCTBIO JAHHOIO YeJIOBEKa.

BosbmeM, Hampumep, camyio MacCOBYIO
COLMANBHYI0 Tpynmy — paboumii  Kiacc.
Ero npejcTaBuTe s XOTAT NEPECTPOMKY U B
3KOHOMHKE B IIEJIOM, M Ha CBOEM 3aBOJE,
HO, KOIJa /IeJI0 HOXOOUT JO <POJHOIO»
nexa " 6pura,m>l, 9HTY3Ma3M HEpeaKo
cmajaeT — CaMOMy  IepecTpaMBaThCS
caoxHee. Bosnmukaer y6exxaenue, 4To MOX-
HO OTPaHMYMTBCHA NEPECTAHOBKOM HEKOTO-
PHX DYKOBOAMTEJNEH, M TOrga Bce OyaeT
X0opomo. ¥ MeHsA OLIYHIEHHE, 4T0 UMEHHO
3TOT MOTHMB IJIABEHCTBYET CETOMHSL.

S1 BoCHpMHMMAIO HEepecTPOMKY Kak BO
MHOI'OM IIPEJIOKEHHYIO HHTE/UTMTeHIMeH.,
Beap He cexper, uTo 6osbmAA YaCTh HANIAX

3KOHOMHCTOB-TCOPETHKOB C peajlbHBIM XO-
35/icTBOM He Ohlla TecHo cBsisama. OHa
AyMajia, CTPOWIAa, KOHCTPYMPOBaJa, HCXO-
A M3 [OBOJHGHO a0CTPAKTHHIX MPEACTAaB-
nenmii. I BoT cumTaBmascs paHee 3ail-
PETHEIM CTaJIO JJisi Hee HAWOOJee MpHUBJIE-
KaTeJbHHIM. Pemmm, uro cucreMy Hagmo
BHIBOAMTD U3 3aCTOs, KaYHyB €€ B MPOTH-
BONOJIOKHYIO CTOPOHY, IIOCTAaBUB Ha MECTO
MPEXKHNX AOTMATHIECKHX IOCTPOEHWMIA COB-
CeEM ApyTHe, HO HE MeHee JO0rMaTHdecKue
u eme Gosee craple, HaNPEMED, O PHHKE,
KaK ECTECTBEHHOM PperyJfaTope, KOTOPHIii
crmaceT Hac OTo mcex Oex. S mymalo, uTO
4epes KaKoe-TO BpeMs Heu30eKHO BO3HMK-
HeT CTpeMJICHME MOBEPHYTh Bce B obpar-
Hyio cTopory. HenzbexHo xors 6 moTomy,
9TO MBI elle He OIYTHJM BCeX TPyAHOCTeH
TIEPEXOHOrO NIEPHOAA. A MBI CKOPO HAYHEM
MX OHIyHIATH.

A.B.Bysranuu. Exsa nu ne nauGo-
Jiee aKTUBHOW IPYNIO# CTaja CBOEro poja
«2NUTapHAas» WHTEJUIMTEHOUA: HamOonee
M3BECTHHE NPEJICTABATE/H CPEACTB MAacCO-
BOH MH(OpMAaLMH, JTMTEPaTyPH, UCKYCCTBA,
HayKH, B TOM YMCJIE M 3KOHOMHMCTH. OHH
Gosbiie Bcex TPEGYIOT INACHOCTH, UX BhIC-
TYIJIEHAs] OTKPOBEHHBI ¥ KPUTHYHBI A0 CEH-
canuonHocTH. Ho He orpanmuMTcst M 3ra
BEPXYIUKA WHTE/UMIeHIMn (MOXeET ObiTh, 1
He BC3j, HO 3HAUMTENbHAsA €€ 4acTb) Gopb-
Goit 3a rnacrocts? Homyuus npaso cBoGoz-
HO <«BBIHOCHTBb Ha PBIHOK» IPOJAYKTH CBOEr0
TpyAa, 3T Mogd B GOBIIMHCTBE, HA MOt
B3IVIAA, He 6YAYT ¢ TOM JXe HaCTONIMBOCTBIO
GopoTbecst 3a cepbe3sHHE OpeoGpa3oBaHuA,
3aTPArABAIOMME MHTEPECH BCEX WIEHOB 00-
mecTBa, OCOGEHHO TOTga, KOTAA CTaHET
SICHO, YTO HaJl0 APaTbCH, MPUYEM HHOM pa3
KyJ/IaKaMH, 4TO Haf0 TEPATh MHOIME MpH-
BHWJIETHH H T. /i, MoXeT GbITh, 3TO cHOpHOE
yTBEpJK/ICHHE, HO KaK 6bl HM GbIa aKTUBHA
TBOpYECKAsA WHTEJUIMTEHLINS, CETONHSA HeJlb-
351 3a6bIBaTh O TOM, UTO B TOfH 3aCTOS Y
Hee MpPEeBaJMPOBajJi HMHTEPECH, KOTOphIe
Moii komnera A. U. KonraHos o6pasHo
ONKCaJ TaK: Mbl BCE BO3JeJ/HIBAEM HAa CBOM
JNaf ¥ 3a CBOH CYET COOCTBEHHBIN HMHTEN-
JIEKTYa/IbHEIE OTOPONK ¥ XOTHM HOJY4YUTH
MaKCHMaJIbHBIH IOXO/ OT IPOAiaku ypoiKast
C BTOr0 OropoJMKa.

E. 0. Hunus. 4 xouy moamepxaTh
Te3uc AJiekcaHgpa Biagumuposuda. Mue
AoBenocs obGcyxaath BTy mpobreMy ¢

7







