HOJIVIPOBOHN KM
N X TEXHUYECKUE ITPUMEHEHWA *

HeT Haf06HOCTH IOMHUTHCSA B OTKPBITYIO ABEPh M pasbfAc-
AATL 3Hadenne HpobIeMBl TIOMYTPOBORHHKOR., (JHO JI0CTATOTHO
m3rectrio. Ho oroit opobmxeme c¢woiicTBero  onpejierennoe
csocobpasiie, U3 MCro cIeaylor, KAk Mie KaReTed, CepLe3ibie
RBEIBOJTHI.

Hpesxae Bcero, npobieMy IOJXYNPOBOJHUKOB Helb3f CUH-
T4Th TONBKO (PUBMYECKOE — OHA B OJMHAKOBOH CTENEHU OXBa-
THIBACT 1T XIMHUIO, 11 KpuHCTaIorpaduio, u Texuuky. Meceaeno-
BAaNMsA B 06JACTH HOJIYIPOBONHMUKOB UMCIOT BHIXOMBI B DaJ1o-
TeXHHUKY, BICKTPOTEXHUKY, aBTOMATUKY, IpubopocTpoeHHe,
DHCPTCTHRY, XONOMIIBIYI0 TCXHUKY H T. TI.

B coBpeMeHITol (usuke mpobiacMa HONTyIpPOBOJHIAKOB 3aHN-
MacT OCHOBHOE, pelllajolmee MecTO B TEOPHU TBCP/OTO Tela M
KOHIeHCHPOBAHIHX cucTeM. OpHAKO TeopeTwiecKue OCHOBBI
BTOI TPOBIEeMBI YacTO HE COOTBETCTBYIOT TPOMAJHOMY OMIBIT-
oMy martepuaxy. OTMedy TOIRKO J[BC TPYMHOCTH, HATHYHUC
KOTOPBIX I1¢ MOYKET BBHIBBIBATL COMIICIINA.

Tlepras— Bompoc o xapaxTepe JABHIKEHUs DIEKTPOHOB
» 1oxynposoguuke. CoriacHo cospeMeHHO TeopHUH, B HOIY-
MPOBOJIIITRE MMEETCA HEKOTOPOe KOJIHYECTBO DIEKTPOHOB, KO-
TOPHIC TAXOAATCSA B ocoboM ¢BOOOTHOM COCTOSIHN U J[BU-
AYTCA T0/I06HO MOIeKyJaM rasa, ¢cBoGOojIn0 MpOXOfiA oIlpeje-
nennele TyTH. BeTpewas Te MmN UHBIE CepbC3HBIE HAPYIIEHUSA
OpPaBHILHOCTE KpPHCTANIA, OHM PACCEWBAIOTCS, IIOCIE UEro
ABAALYTCA B JPYyroM HANPABICHWH, CHOBA BCTPEYAIOT Ka-
Koi-T0 fedperT KPUCTAIA M BHOBL PACCEMBAIOTCH.

Mcexons u3 370l KAapTUHBI TOCTPOEHA COBpEMEHHAs Teo-
pus monynpoBogHuEoB. Ho eciim momcuuraTh AINHY HYTH,
KOTOPLI#f TIPOXOAAT 3IEKTPOHBI, TO YACTO OKA3BIB3ETCH, UTO
anaJorus ¢ ra3oM He mMmeer cMbicma. Cpefu rpoMajHoTo MHO-
roobpasusa MOXYOPOBOMIMKOB — OT METAILIOB ¢ HIEKTPOIIpO-
BojtocToio B 10° 710 W30IATOPOR ¢ DIEKTPOIPOBOHOCTHIO
10710 — yemamo TaKWX, A KOTOPHIX ITyTH CBOBGOJHOTO JIBU-
JRCHHSA DIEKTPOHOB (0T OTHOTO CTONKIOBEHHA J[0 JPYIOTro)
MeHDIe, 9YeM MEYKaTOMHUBIC PACCTOAMHA, UeM JIWHA BOJHEI
DIEeKTPONOB. XOPOIIO M3BECTHO, YTO O HYTAX JABUIKEIIU DICKT-
POHOB HA TPOTAMKEHWH, MEHbIIeM JINHBl X BONHEI, HeJb3SA

* Crathbs omyGamkoBana B Kypuade: Bectw. AH CCCP, 1957, M\ 8,
c. 15—-20.
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N rOBOPUTH, TAK KAk HOHATHSA CKOPOCTH W HANPABIEHAA JBU-
JKeHUs He HMeoT B MAAaHnoM ciaydae cmeicaa. llockoasry
OCHOBHOE IOHATHE CPEJHEl CKOPOCTH JBIKEHHUS 3IEKTPOHOB
TaK}Ke JUIIAeTCA PealbHOr0 COJAEpIKaHUA, TO U BCA TEOPHHA,
ONpeNeaAoIgasi HSTH CKOPOCTH, I1e Mo)KeT IailTw mpuMe-
HEeHNT,

Hpyras cTopoHa BOIPOCR SAKIIOTAETCS B TOM, 4T0 CYlLe-
CIBYIOINAA TeopHs, Koropas Ha uporsmxkenuun S0-mereir
ACTOPYY TMONYIPOBONHVUKOB Jala MHOTO IOJE3HBIX W Ba)KHBIX
pPe3yIABTATOB W XOPOILIO ONMCANa pPAN ABIEHHH, IOCTPoeHA
TOJIHKO Ha OJHOM CBOHCTBE KPUCTAIIIOB — MEPUOJAUTHOCTY
HX CTPYKTYpHl — H He YYUTHIBAET CBOICIBA HepHOAHIECKM
TIOBTOPAIOLIECS pIeMEeHTapHO! SA9eHKN KpuUCcTaJIa.

Tarkum ofpasoM, TeopHs PaccCMAaTPUBAET TONBKO KAKOE-TO
OepUOMUIECKOe MMoJle, X DTO OKA3BIBAETCA YKe NOCTATOTHEIM
I TOJYYeHWA PAJA Pe3YIbTATOB, XOPOII0 COBIANAIOIUX
¢ onsiroM. Ho sicHO, 4TO HHAMBUAYANbHEIE CBOHCTBA KOHKPET-
HOTO TOJYNPOBOJHUKA OMPENeNAIOTCS HMEHHO TeM (usnde-
CKUM CTpoeHHEeM AYeHKM, KOoTopas INepHoANYecKH IOBTO-
paeTcs.

Uro6el omncarh MOJAYIPOBOJHUK W TPEACKA3aThH €ro CBOM-
CTBa, Ba’KHO 3HATh, KAK DOCTPOEHA AUeHKa, KaKWe CUILI CBA-
3BIBAIOT o0pasyolmue e¢ AaTOMBI B KPHUCTALIHIECKYIO pe-
meTKy. CyTh 3aKII04a6TCA B CBOWCTBAX XMMHYECKHUX CBABEH,
a He B TOM, 4YTO 3TH CBA3M MHOTOKPATHO IOBTOPAITCA.
Ounsitor A. P. Perena mokasann, 19ro, NoTepaAB DepUoAUIHOCTD
TANbHEr0 HOPAAKA NpHU INIABIEHHM, IOJYIPOBOJHHUK COXpa-
HseT BCe CBOM CBOMCTBA. SHAYHUT, HE B MEPUONUIHOCTH GBLIO
mexo! OKazajoch, 94TO CBOHCTBA MONYIPOBONHUKA I{EIHKOM
3aBUCAT HE OT MAJbHEr0, a OT OJNMKHEro mOpAgKa, T. €. OT
pacmoyioKeHns GmRaiIINX coceTUNX aTOMOB.

IlonynpoBomuuk MOMKHO OUpENeNIUTH KAK IPOCTPAHCTBEH-
HBI DOJUMEp ¢ HACHIIIEHHBIME XHMUYECKUME cBA3AMH. Ecam
CBA3M He HACHII(eHbl, —3To MeTaln. IloatomMy cymecTBen-
HOe CBOWCTBO IOJNYIIPOBONHUKA — XUMMWYECKME CBA3U B Kask-
moil ormeabHoll Avedike. Pasnmume Mexmy Monekyaoil u
A9eKON MONXyDPOBOTHUKA CBOJUTCS K UX OTFPAHEHHIO.
B cayuae oTmenpHoit MOJNEKYNBl MOMKHO OBITH CcOGIIOTEHO
TpeGoBande, 4YTOGHI IOJE, CO3JABAEMOE HTOW MOJEKYJIOi,
B 0ECKOHEYHOCTH OOpAlaloch B HYIb, B KpHUCTaLIHYeCKOM
W HeKpPHCTAIIMYeCKOM MIPOBOMHUKE 3TO MOJKHO COOII0-
TaThCA [0 OTHOUICHWIO K TpaHmne Kampmod sueidrm. Ilo-
CKONBKY CIIPaBa M CIeBa OT Iee YCIOBUA CHMMETPHIHEI, Ha
caMoil I'paEAIe CUILl paBHBI HyxIo. Pasnuna, TakuM ofpasow,
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TONBKO B WHBIX KpaeBBIX YCJOBMAX, CYIMECTBO SKe ONMHA-
KOBO.

Mue mpefcraBiseTcs mO»TOMY, YTO TEOPUSA HOJIYIPOBOJI-
HUKOB — 3T0 XuMudeckas ¢usura tBepporo tesia. OcHoBHOE
CBOMCTBO HOJYIPOBOTHUKOB, OLpEMeNANIee NX OBejleHrne U
X TpUMEHEHUS B TeX WIH WHBIX YCIOBUAX, — 3TO Ipobiema
XUMWYECKHUX CBs3elt, MIM, €CIA¥ TOBOPUTH A3BIKOM (PH3UKHU,
opo6ieMa IIOTHOCTH pPacHpeieleHs IeKTPHISCKOro 3apsana
B mpeflelax Kaymoil NamHON A9eilRu.

Nrak, paa manbHefnero paspUTus TEOPHH TOJYHPOBOJ-
HUKOB PEIIAION{AM SBIAETCA €€ NMOBOPOT B CTOPOHY XUMHU.
Ecan xuMTKI npeofioNeioT C¢BOW HEMOONCHKY KBAHTOBHIX
OpefictaBleHn#i, KoTopas Mue KaKkercs SBHEIM HeIopasyMe-
HHUeM, To OpodieMa MOJYIPOBOTHUKOB CTAHET HOBHIM 3BEHOM,
CBA3LIBAOITUM (PUBHKY B XHMHI, HApALY ¢ pusmdeckoil xu-
MHeli m xummdeckoil (usnkoi, odopMUBIIMMUCSH paHbIIeE.
He cramy KacathCs MPYTHX, KCTATH CKa3aTh, HEMHOTOYHC-
JIeHHEIX, ITPOTUBOPEYHil COBPEMEHHOM TEOPHM NONYIPOBOIHIU-
KOB, HO U W3 CKA3aHHOTO YK€ MOKHO YBHIETb, HACKOIBKO
HeOOXOMEMO YHeAATL BHEMAaHWe OCHOBaM dToit Teopum. Ilpu
BTOM CJelyeT MoOMBATHCA TAKOrO ee Pa3BUTHA, 4TOGH OHA
laBalla He TOJBKO KAYeCTBCHHYIO ONEHKY, M0 M HO3BOIANA
ROJMIECTBEHHO OIpPENCIATh CBOMCTBA TOrO MU WHOTO IIONY-
NpOBOMHNKA HCXOflad W3 XHMWIeCKUX CBszelt, m3 pacmpefe-
JeHHs 3IeKTPUYECKOTO 3apAfla B rpefielax OT/eIbHON Kpu-
cramnorpadudeckoil Aveiiku. Teopnms NomxHa TaKKe oxBa-
THTH BCIO 00JacTh MOJYOPOBONHHKOB — KAK KpUCTAIIMYe-
CKHX, TaK ¥ aMOpQHEIX.

Bropoe cBoeoOpasue mpoGIeMsl OXYHPOBOJHAKOB, KOTO-
poe OHA, BppodeM, pa3felser M € HEKOTOPHIMH JPYTHMH,
B 0cO0eHHOCTH ¢ Opo0JeMoil aTOMHOro Ampa,— TeCHAA CBA3L
Teopmy u dKcHOepuMenrta. BeccMBICIeNHO CTABUTL OIEITHI, He
OCBEIIEHHEIE Teopuell, He CBABAHHBIC ¢ TEXHUICCKUMH IIPH-
MeHEHHAMH, — MOJKHO IOTOHYTh B Ge3rpanmanoM Muoroobpa-
3um MarepuadoB. [TonyopoBomHUKOB TaKoe KOOMYecTBO M Ta-
Koe pasnoo0pasde, 4TO ecAM HE WUMETH B BHUAY pelleHusd
Karoit-mufo ompemeneHHod TWPOGIeMB TINH TOMyYeHOA Ompc-
JIeJIeHHBIX TeXHMYECKAX I PUMEHEHHUII, MOMKHO IPOBECTH THI-
cAYM paboT, KOTOpsIe Majio KOMY OYAyT HysKIbL

Ilog TexHWueCKMMYM NOPUMEHEHWAMH HeJNb3A IOHWMATH
TOJIHKO TO, UTO YiKe HCHONB3YeTcsl B TexHuKe. B ofmactm
MONYIPOBOMHAKOB, Ifle ¢ KOUKIBIM MeCAleM HOABIAITCA Bee
HOBEIE 7T HOBbIE TeXHMYEeCKIe OPHMEHeHNs, OCHOBHOe HATIPaB-
JeRde MCCTeIOBARNA  WBBICKAHWe TYTeif Jyuniero permenns
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samau Texmumku. UroGp1 me OLITL TOJOCTIOBHBIM, ITPUBERY
OTTMH mpUMep.

Hentpanbuoe mecto B npo6ueme OONYIPOBOMHUKOB 3aHU-
MaeT M3Y4YeHHE TAK HasBIBAEMHIX p—F HEPexonos, T. €. rpa-
HUIBI, TAe CBOGOMHBIE 3apAlbl MMEIT OTPUNATEINbHBIM U TO-
JMOKATENBHBIH 3HAK, JTO — OTPHIATEJNLIEE dTEKTPOHE 11 TIO-
JomuTenpubic ARpKU. Ha rpamuge mponexomut psji cBocod-
PA3HEIX, TeXHWYCCKU BasKUBIX apnenuil., Eeau uanpasumenue
TOKA TAKOBO, YTO MIBIPKH H JIEKTPOHBI UAYT HABCTpPEUY JpPYT
IPYTY, O PCKOMOMHMDYIOT M MAI0T CUibHHil Tok. IIpu mpo-
THBOLIOTOKIIOM HAMPABICIIIU ONM PACXOMNATCA U TOK CTaMO-
BUTCA CHAOBIM. IT0 OPUBOIUT K BHIIPAMICHHIO TICPEMENUTIONo
TOKA, K Pe3KOH 3aBHCHMOCTI CHJBI TOKA OT HATIPABJICIIUSL,

Omucannoc sBileHue OBIIO ¥ HAc H3BECTHO elne ji0 BOIHLI,
Ecanm cxourh JpIpownblil DOJXYIPOBOMHUK C BICKTPOHUEIM,
TO LpH OJIIOM HAODABIEHWH TOKAa NOJIYdYaeTcA O0IbIIAf
BIEKTPONPOBOIUMOCTL,  HIpH  Apyrom — Maygas.  OHAKO
K TIPAKTHYECKUM pe3yIbTaTaM TaKoil ONBIT HE IPHBEN, IO-
CKOIBKY KOHTAKT [IBYX CONPHKACAIOMIUXCSA TeJ yAe caM 10
cebe co3maeT 6OIbHIOE CONPOTHBICHHME. 1 poMajubiii ycmex
ObI1 OCTUYrHYT, Korfla TPamHuiy yAaloch HEPEeHeCTH BHYTDb
MOHOKDHCTAILIA, OIHA 44CTh KOTOPOro 00Iajiala VICKTPOHNHOMH,
Apyras — AeIPoYHoil TpoBOMUMOCTEI0. 3 pe3yipTaTe KOHTAKT-
HOe compormsienme mcuc3mo. Ho 9ToT yemex moBiex 3a co-
00if HOBKIC TPYUHOCTH, ¢ KOTOPHIMM MBI TOKAa IIOJIHOCTHIO IIC
CIPaBUIUCD.

Jans cosmanwa BUYTPH OJTHOTO M TOTO e KPHCTAJIIA JibI-
POYHOIl W 3TEKTPOHHOH dYacTell caM KPUCTALN NOIACH OBITH
HEOOBITAHO YHCTHIM, ¢ HACTOMBKO MAJBIM KONMYECTBOM IIpPH-
Meceil, ¥To0B HUYTOKHAA MOGABKA OJTHOTO THUTIA IpUMeceil
flenalla €T0 DIEKTPOHHEIM, a HHUUTOKHAsA fo0aBka NIpyrax —
ApipogHEIM. CpaBHHTENLHO HEJABHO JTO YAAJOCH CREIaTh
¢ repManueM. 37eck GONbIMAA 3aCIyra HPUHANIEKAT AKafC-
MHYECKIM HIICTUTYTaM, KOTOpBie OBICTPO HAILIM IIyTH CO3/a-
HUA 4ucTOoro repmanus., OfHAKO TOKA MBI ele He CMOIVIH
TaK ke XOPOIIO pPellUTh 3aflady B OTHOIIEHUH NPYToro mep-
CHEKTHBHOTO BIeMeHTa — KpeMUus; pafoTa B DTOM nalpaBic-
NI TPOMOIKACTCS.

Boaumkaer Bompoc: HENb3st JIL BCPHYTHCS K 1CPBOHATAINL-
HOMY PDEINeHUIO - CO37[aTh I'PANUNY He BHYTPH 1POBOAHHKA,
4TO BHI3BIBAET TaKHWe OOUbINUEe TPYAHOCTH, a MEKAY ABYMS
OONYIPOBOJHAKAMHY, HO VCTPAHHUTHL Te OTPHIATEILHEIE CTO-
DPOHBI KOHTAKTHOTO CONPOTHBIEHNS, NOINIOWCHASA, PACCesHNA
3aPSAMOB TO TPAMINC, KOTOPEIC T GEUNT IPCOIOIOIH?
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CrneploBaTembHo, GU3MIecKOe MCCTe[OBARIIe, HANPABICHHO®
HAa pelIeHWe 33jaYd BRIIPAMICHHS TOKA, NOIMKHO HIATH He
TONHKO TI0 JIHHUM W3TOTOBJIEHUA THCTOTO KPEMHUA, HO H IIO
JUHUN pPa3paboTKH TAaKHX HOBBIX METOAOB, TPH KOTOPHIX
MOYKHO 6BLIO GBI MCIIONB30BATH TPAHUIY ABYX PA3HEIX HOXY-
MPOBOIHUKOB, IMPEABAPUTENBHO TINATENHHO HM3YYHB UX TO-
BEPXHOCTHBI¢ CBOMCTBA HA OcHOBe KBanTOBOI Teopui. VubimMn
cIOBAMMY, JI0JL,KNA ObITL oleciledena recHeinmas CBsA3L KBall-
TOBOIl TEODUU TBEPOIO TeJa, SKCUEPHMEHTA M TeXHHYECKHX
BEIXO[0B. Bpan nu rae-nubyns, KpoMe AnepHO# PUSHKM, 3TH
TPH CTOPOHBI 3a7lauM TAK TECHO CBA3AHHEL MERIY co0oi, Kak
B mpobieMe mOJIyHpoBogHEKOB. OTCYTCTBUE ONHONR M3 HUX Jie-
JAET MaNOHEePCIEKTUBHOM BClo padoTy.

IlpobaeMy mOTYynpoBORHUKOB u TpPoGIEMy AfepHON 2Hep-
UM B WM3BECTHO!N CTENEeHHM PONIIUT TaKKe HEOHXOTIMOCTD
HCITONB30BAIIMA MOM[HBIX TeXHUWYeCKUX cpefcrs. JlocTaToaHo
cKazaTh, 1TQ CTeleHbh XUMHYECKOH YHCTOTHI BEINeCTB NpPH
paboTe ¢ NOTYIPOBOTHUKAMHE COBEpIIEHHO WHOTO MaciiTada,
geM BO BCex apyrux obmactsax xumud, Ecau oGHKHOBEHHO
cOTble, THICATHBIE [ONU TPONEHTA ABIAITCA MPENedoM Tpe-
GyeMoif oumcTKHM, To 37ech HyKua wmcToTa TopAmka 1075—
10-%, koTopasi pambllle HHKOTJIA HE MOCTUTANACH. ITO Ipedhb-
ABAAET cepbe3HelNmMe TpeGoBAHUA K AHATUTHIECKON XWMWUN
M MeTALTYyDPIUy, MOTOMY YTO TaKue BeIecTBa JOIKHBL Mpo-
U3BONUTLCA OTHIONb HE B MUKPOCKOIMIECKAX KOMMIECTBAX —
OHH NOIKHBEL CJYKUTH OCHOBOH OONBHION TeXHUKH., 3aTeM
€CIN IIBITATHCA PEIIMTh 337a9y NOTYIPOBONHAKOB C TOYKH
3penus XNMHUYECKUX CBsidell, TO BBIACHAETCS, YTO OHA Tpe-
Oyer 6OIBUIOTO MaTeMAaTH4eCKOTO amilapata W, BEPOSATHO, He
paspenmmva 0e3 3IEKTPOHHO-CYeTHBIX MamuH. IfyTh-TO scem:
0T 3apA7I0B MOJKHO ITepefiTH K DIEKTPHYECKUM II0IAM, a 3a-
TeM K cuIaM WM HHEPreTHYecKUM VPOBHAM, HO KOIMYECTBO
BBITHCINTCARIION PaGOTH HEMMOBEDHO BEIHKO.

Iipome »THx ABYX 06CTOATENBLCTE — HCOOXOIMMOCTH HEBH-
JANHON [0 CUX TIOp XMMHTECKOil MHCTOTH M CIOsKIOCTH pac-
9eT0B, jUIA KOTOPBIX NY;KHA WHAA TEeXHWKA BHIYUCICHHIT,
cae/lyeT OTMeTHTH elle TeMmmepatypublii gaxrop. I'pomapmnoe
BIASIHAE TEMIIEpaTypsl Ha HOJIYIPOBOTHUKE O00yCIOBIABAET
UX TeXHHYeCKIe IIPHMEHEHWs, I03ITOMY Tpebyercd NpoBefe-
Hre HCCIeJ0BAHUI mpH BechMa HU3KHUX TeMIepaTypax, Korja
TeINIOBOE ABHIKEHHME He 3aTEMHSAET OCHOBHBIX KBAHTOBHIX
CBOIiCTB, W I'PH BeChMa BEICOKHX TeMpepartypax. Xopomas
KpuoreHHas 7a0opaTopusA, BEICOKOTEMHEPATYpHBIE HEYH CO-
BepIICHII0 Ne00XOMUMBI JIisi MCCIEOBAHUA IOIyIPOBONHNA-
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Kob. Toumo Tar me HeobxXoAMMA Mexammuechasa JadopaTopsi,
LHOTOMY 4TO TpPOCIeAMTH BHJBI CBA3eil, CyllecTBYWOL{de B IO-
TYTNpOBOIHAKAX, MOJKHO Jy4Ille BCero OPH M3YIEHNHM WX Me-
XaHUIeCKUX CBOUCTB.

Hecrombro OTBRERAsClL 0T BOHNPOCOB HOCTAHOBKU HCCITe-
IOBAHMIT B 06MaCTH NOIYNPOBOHTKOB, KOPOTKO OCTAHOBIIOCH
Ha TOM HAIIPABIEHIN, LOTOPBIM SAHIMAIOCL V/Re MHOTO Jer,
J1o  ouepreTHICcKIe  HPUMCHCIUS  HOJYIPOBOIHUKOR TIpH
DOMOIIM TepPMOSIIEMEHTOB, 3a IocuejHue YoTbl HAM YAAIOCD
10 M3BECTHOI CTeNeHy ITOBBICHTH KAYeCTBO TEPMOIICMEHTOB;
cHAvaja MH cO37AIH HX TEOPHIO, a ITOTOM, HBITAfACH OCYIle-
CTBIATH TpeCKA3aHUsA DTON TeOpUY, MONYYNIH IOIYIPOBON-
HITKOBEIE TEepMO3JAeMEHTH, B HacToslliee BpeMs OHU ITywiile
sarpamuuHsiX. 11pn moMomu Tagux, XOTA FajleKo eHie He co-
BEPIIEHULIX, HO };Ke¢ /OCTATOUHBIX J(AA HEKOTODHIX nelen
HOIXYIPOBOJHIKOBEIX TEPMOIIEMEHTOB MOMKHO pelIaTh MHO-
rue 3agaup. HampusMep, M3TOTOBIAIOTCS HUCTOYHHUKM HHEPTHH
IS paMonpUEMHWKOB W JIIA pajinocTannmii, paspaborana
faTapes UIsI HCIOONB30OBAUHS BBIXJODHBIX Ta30B TpaKkTopa
B3aMEH IMHAMO-MANIAHE U MIP.

Eme 6oee MHOTOYMCIEHHE! IIpUMEHEHHS TePMODIEeMEHTOB
paa oxdaxpenusa. Ceffyac MaKCHMAanbHOE OXJAKJEHUE, KOTO-
poe MOMKeT MaTh OJUH HAIl TEPMO3JEMEHT, COCTABISAET OKOIO
—T70°C. Taa cpaBHeHns 0TMEYYy, YTO, MO WMEIOIIWMCH CBe-
MeHUuAM, TEPMO3JIEMENTH B AMepHKe W B AHIIAHN JA10T 710
—40°, a Bo @pannuu mo —35°C.

Ha ocHOBe HAIIUX TEepMODIEMEHTOB MO;KHO M3TOTOBIATH
OBITOBEIE XONOMMIBHUKYA, KOTOPHe OymyT MOCTATOYHO BHITOA-
guME 1A camoneroB TV-104, rme omm yme wmcmeitamsl, Ta-
KOTO e THOA XOIOMUIBHUKH PaspalaTeiBAIOTCH JUIA JREJe3-
HOJOPOAtHOro Tpancmopra. MojKHo yKasarp Ha IIpIMEHEHUE
TEPMOYJIEMEHTOB B MEIAIMHCKON, OUOTOTHYecKOH NpaKTHKe.
Ina momyTenus cpe3oB HA MHUKPOTOME Majo UMETL BIOJNHE
OIIPEfieNieHHYI0 TeMIUCPATYPY: CHAMINKOM RHICOKAas 1cMIepa-
Typa Jlejiaer HPCUapal WIACTHYIURIM - OIl ¢ PCIKercst, a 1pu
HU3KOH Temmeparype — xpontgtes. OKA3anoch BOZMOFKIIBIM
IOPY HOMONUI HECKOJDKIN 1CPMONIOMCUTOB IMOJCP/RIBATD
operapaT Opu Toil TeMieparype, KoTopasi ABJISAETCSI OITH-
MaunbHO# 7 monydeHusa cpe3oB. Ceiidac MpOMBIILIEHHOCTHIO
usrotoBusercs 2500 Takux MHBKpPOTOMOB., ¥YMaloch OCYmie-
CTBUThL ABTOMATHYECKHIl Hydb Temmeparypol. TepMoslIeMeHT
OO3BOJNAET JIEPAATh ONpefeleUHblil y4acTolX BONBI BCerhda HA
rpaHume KupKoit m Teepjoit $az, Kark TombpKo Boja Taer,
TEPMOBIEMENT e 3aMOPas;KiTBaeT; KOTJia Oma 3aMep3aer, Tep-
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MODIIeMEHT ee IojlorpeBaeT; Oxarofapsa aTOMY TeMIleparypa
MOAIepAABACTCA 109HO Ha HYJIe.

He crany mepeunciasaTs BCeX BO3MOJKHBIX OPUMeHEHHUIL.
B annbome lucraryTa MOMYyDPOBORHMKOB HMEETCSI OKOJIO
15 ocyllecTBICHHBIX pPeImeHnil B CaMBIX pasiIuYHBIX o6ia-
CTAX, B TOM YHCJIe TEpMOCTATHPOBAHME pPaaHoamIapaTypsl,
[03BOJIAIONIEE BMECTO KPEeMHUS, BBIIEPIKUBAIOIIETO0 BEICOKYIO
TEMOEpaTypy, MOAB30BATHCH repManueM, IIOMECTHB ero B CO
cyl, B Koropom uopjepskuBactca temueparypa 30°C ¢ Tou-
nocteo 0.1° npu BHemmeil temmepatype ot —59 mo +80°C.
Mono paspaborath emfe gecatiu apyrux mapenuit. Ilpuseny
HECKOIbKO HEORMIAHHEI Ha MePBBIN B3raax npumep. Hasa-
aock OB, 10 o0mero ¢ mpobGiaeMoil NOTYIPOBOTHUKOB MMeeT
3a7a4a BEIBeJeHUA TNOPOAUCTOTO CKOTA! A MEMIy TeM ona pe-
TACTCA P IOMOIMH HPOCTOro IPMEMa; M3TOTOBASIOTCH Tep-
MOCTATH, B KOTOpbIE IOMEIIAETCS CIepMa IrpousBofiuTenei —
OBIKOB; ee PasBO3AT IO COBXO3aM U KOXX03aM, a TeMIepaTypa
cc 1I07ilep;KIBAeTCA Ha TAKOM YpPOBIie, WTo ONa coxpalisfer
CBOI0 AKTHBIOCTL B TEUCHHC JJIMTCABIOIO BPEMEHH.

Wccnegopanns mo mpobaemMe NOTYOPOBOTHUKOB IIPEUHAB-
10T cBoeobpasHee TpeGoOBAaHMA K KagpaM HAYIHHX pabor-
ankoB. IIpesjie Bcero, OHE MONSKHEI BIaJdeTh KBAHTOBOHM Me-
XaHUKON, 00 B HPOTUBHOM ¢jIydae BpsAA JH MOMHO Paccyl-
THIBATP HA YCHEINnyo paboTy B 06JacTH HONYIPOBOIHHUKOB.
JTamee, sTa pafora Tpebyer 3HAHWA XuMHUW, YMeume pasbu-
paTbeAa B BOHpPOCAX TOHKOM MeTAIYPIrAM W  TEXHOJIOIAU
TaiRe upesBbhialino Baskio, CooTHoIleHue MeRAy paboTHI-
KaMd pasiuiHofl CHeNUaM3aniy, KOTOpble COCTABIANM OB
MeHCTBUTENBHO MOIHBIA KOJWIEKTUB, CHOCOOHDIA B3ATHLCA 3a
OpobieMy HONYyIPOBOIHUKOB, MOJIKHO OHITH MPUMEPHO TAKOE:
u3 100 wemoser — 20 TeopernxoB, 40 sKCHEpPHMEHTATOPOB,
20 xumuxor u 20 umkenepon. Homeuno, sTH NUQPH HETB3A
paccMarpuBaTh KaK YTO-TO OHpefleIeHHOe, HO BO BCAKOM CiIy-
Tac BCE YeThipe CTOPOHBI JOIKHBI COBMEIAThCA W B3aHMHO
OIIIONOTBOPATE APYT Apyra. Mosuo pacCcuuTsIBATL, IT0 B PO-
3yJpTare coBMecTHOIi paGoTHl B TaKOro poja KONIEKTUBEC BEI-
pacTyT UCCIENOBATENN, CIOCOOHBIE OXBATHTH BCIO IPOBIEMY
B I[EIOM.

Jlas yemexa paGoTsl B 00IaCTH MO YIIPOBOTHUKOB He00X0-
AnMa auTepaTypa. MBI maumaeM u3JaBaTh NOBOJLHO GOIL-
Y10 CEPUI0 UONYISAPHON IUTEPATYPLI HO KAKIOMY U3 TeXHHU-
9eCKUX HaNpAaBIEHHI, a 10 (pusMKe U OCHOBHBRIM BOIPOCAM
Teopun — cepmio Mouorpaduit. Moxno magearbes, U4To [EN0
HJIeT O MPAaBUMILHOMY IYTH.
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Uprasusanud Hayanoi paborsl B macmrale He TOILKO
Axazlemar mayk CCCP, mo m pecnmyONMKaHCKAX aKajeMuii,
ocobenno Axagemmm mayk YCCP, rme nmaxommrcda CHABHBIR
HEHTpP MCCAENOBAHAA HONYIPOBONHUKOB, OCYIIECTBIAETCA
cuenuarpHoit Hommeemeir mo moxynposopunkam npm Ilpesm-
nuyme Axamemum Hayk CCCP. Bes mpobmema pasbura Ha
1) oTAenbHBIX pa3jcion, No KAKAOMY pasmelNy yKasaH Befly
M UHCTHTYT, OTBC1CTBCHRBI 3a ero paspaloTKy, H licpe-
YUCIEHH MHCTATYTH, KOTOPHIE Y9acTBYIOT B HCCIe[OBAHUAX.
Cperu Begymux — MucturyT modynposoauukos, Dusmdecknit
uncrutyr uM. II. H. JleGemesa, MucTuTyT paguoTexHUKU u
anekrponnkn, NucTuryr Puanku meTtanioB ¥ paibckoro ¢um-
muana Axajgemun mayk CCCP, Uucturyr usuxm B Huese.
KoMmcenss HaMeTWiId H TPOBOAMT y3KUe KOH(QEPEHIWH IO
RUKIOMY pasperny.

Boopocst oprammsanum HccieoBaHHH B 00JacTH HOXNy-
NTPOBOJIHNKOB OGCYRNANNCH He TaK JaBHO muemymoM Homme-
cur m Gwpo Orgenennsa ¢QU3MKO-MATEMATHIECKHX HAYK.
N Homuccmeit, m OtnenenneM OpejiioskeH pax Mep s TUK-
BUNANME UMEIOIUXCA ceifyac HeTOCTATKOB B pabore 1o momy-
IIPOBOARMKAM.

HacrositensHo wmeoOxoqumo mpesxic Bcero o0ecleauTn
yraybreame W pasBuTHE TEOPHH HOTYNPOBOAHUKOB KaK
MEHTPANBHOTO YYaCcTKA Teopum TBePJOTO Tela, pacUimpeHme
HKCIIEPHMEHTANBHBIX HCCIEI0BAHUN, YIyUIIeHne CyIIecTBYIO-
mMAX # paspaboTKy HOBHIX HPUMEHEHHI TOJXYIPOBOJHUKOB,
OCOOEHHO B PAJUMOTeXHWKE H 3JIeKTPOHMKe, ABTOMATHKE M
OpuGOPOCTPOCHAN, DHHEPreTHKE M  XOIOMUILHON TeXHHKe.
B redyenume iuiecToll NATHIETKY HYKHO OPTalM30BaTh pPAJ
HOBEIX MHCTHTYTOB ¢ MOJYHOPOBOZHUKOBOHN TeMAaTHKOil, 0bopy-
J0BaTh BTM U CYU[eCTBYIOMMe HHCTHTYTH u nabopaTopuu
COBpPEMEHHEIMHM OpHOOpaMu M yCTAHOBKAME, PpACIIMpPUTh TC-
MAaTHRY WNCCIeMOBAHUI, HATAJHTh TECHUEHNIYI0 CBA3bH aKajc-
MUYeCKUX MHCTHTYTOB ¢ OTPACHeBBIMH IYTeM OpraHu3alnuu
o0beUIEHIBIX OpuUrag, KOUCYNLTANMI U Ilepefadil OIBITA,
€037aTh ONBITHEIE 3aBOJ(B, KOHCTPYKTOpPCKUE OI0OPO M 3aBOJ-
ckue Jabopatopun Aus pa3paboTKU COBMECTHO ¢ aKageMmde-
CKUMY UHCTMTYTAMU TEeXHONOTMH ¥ KOHCTPYKIMU IIOJIY-
IPOBOJHUKOBLIX YCTPOHCTE W UBTOTOBJIEHMA IIEPBBIX UX
cepmit.

Boabmoe 3Havenne mMeq0 Or KOMAHAHPOBAHME HAIIUX
$u3uKoB, TIaBHEIM 00pa3oM TEODETHWKOB, 3a TpaHUNY [is
CAyMIAHUA KYPCOB, KOTOPBIE OYyMyT uMTaTh Kpynmeiimmne yde-
nele Amepuru, Amcamm, Ppamnuu u Wranun. Homamgupo-
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Banlible 3a py6e;k MOJOAbIe YICHBIE CMOTYT O3HAKOMHUTBLCA HC
TONBKO € TeM, 4TO JAeNaeTcA B TOW wiam muoi saboparopum,
HO U ¢ OCHOBHBIMM MAEAMY HAINUX KOJJIer B PYIMX CTPaHAX.

MEUYTA? HET — BJIUSKAA
JNEVNCTBUTEJLHOCTD *

B pemenumax XXI crespa RIICC momyuposomnnkm, Ha-
PAY ¢ ApyruMu obJacTsMH IepefoBoil TeXHWKHM, Xapaxrepn-
BYIOTCH KaK OJ(HO W3 BeJAYLI[HX CPEACTB TEXHUYECKOro Hpo-
rpecca B ceMinieTieM Imiatie. VI 9To coBepineniio IpaBUIbHO.
Hac, paborunkos oToro hpoura HAYKU U TEXHHKI, PEIIeHUS
C'He3J1a BIOXHOBIAIOT HA JOCTIKEHHE HOBEHIX YCUEXOB, KOTO-
phle HOCIY;KAT HAINUM BKJIANOM B BBINOJHEHUE BEIXYECTBOH-
ITEIX 337[ad Pa3BEpPHYTOTO CTPOUTEIHCTBA KOMMYHA3MA,

[MonynpoBolHUKY — OjlHA M3 CaMBIX MOJOMNBIX OTpacieil
naykn u TexHuku. HambGomee m3BecTHH HOTYNPOBOTHUKOBEE
npubopsl panuoTexuuku. IlorBeKa Hasag MOABUINCH BAKYYM-
UBle JIaMOBL, KOTOPHIE BHECHH TEpPeloM B PAfMOTeXHUKY
obycioBunu ec Gypuoe passutue. Tenepb aHATOIMYHYIO POIDL
urpaior moiaynpoBofuuku. HoBble MHHMATIOpDHBIC TpEOODEL
B MECATKH pa3 MeHplile [0 CBOMM pasMepaM, 4eM pajguo-
aampel, Oun moTpefasioT BO MIOFO pa3s MEHbIIe BICKTPO-
oHepruu, e TpeGyoT HpeaBapUTeILHOTO HAKANA M MTHOBEHHO
BeTynawoT B jaciicrsue, He 0ositcA yhapos m cotpAcenuit, Bee
3TH OPEMMYIIECTBA W PAN APYTUX OTKPHIBAIOT HOBEE BO3-
MOKHOCTH IICDEJ] PajuOTeXHMKOM M JIeKTpoHuKoi. Pemu-
TENBHO OGJIEr4aeTcsi HOCTPOCHUE 3IEKTPOHHO-CUCTHHIX Ma-
[MHH, KOTOPEIM IPEJCTONT FpoMafuoe Oymyiree.

Taxkue e ODpubopbl MPEBPATNAT BIEPTHI0 COMHEIHBIX
Iyueil B DIEKTPUYECKYIO. YiKe 6olce NeBATH MECALEB MOIY-
TOPOBOIHUKOBRIC (DOTORNIEMEHTH CHabAaoT DHepruei maml
TpeTHii NCKyCCTBeHHEIR cnyTHuk 3emiaun. [lonrynpoBogHUKOBEIC
BBIOPAMUTENN NPEBPAN[AI0OT NMepPeMEHHBIH TOK B TOCTOAMHBIN
ToYITH 603 II0T€PH DHEPIHU 1 OTKPBIBAIOT PeATbHLIE BO3MOK-
HOCTH I8 DJeKIpnmdHUKAIINI TpaHcOopra, /A Tepefati
sHepriir na Goisliie pacctosnus. llonynposonaukossie mpit-
0OpBI MCTOMb3YIOTCA B U3MEPUTEIBHON TeXHHKE, asToMaTHKe,
CHTHANMBAIUM, TEXHUKe 0€30MaCHOCTH.

Vike TOMBKO OTHUX TUX 00lacTell HPAKTHIECKOTO TIPEMe-
HeHWs TIONYOPOBONHMKOB OBLT0 OBl JoCTaTOYHO, ITOGHL obec-

* Craros omyGnmkopasia B rasere: Ipasma, 1959, 1 mapia
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