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s Eouncmeennoti mamepuas>Hoii 04060
COUURAUIMA MOKHEEM OblMb KPYNHAR M-
WUHHA T NPOMBIULIEHHOCTND, CROCOGHAR Pe=
opaANU30eaAMd U geMaecdesuess,

aramu NSTUAGTOK MepseT Halla CTPaHa CBOe ABU-
HeHMEe K KOMMYHU3MY.
C K®KOLIM (IHEM BCe Ap4Ye BLIPUCOBLIBAIOTCS
KOHTYpbI Halero npekpacHoro Syayuiero. Kom-
MYHW3M BXOQWT 8 Halle CerofHs ONHAMM FWraHT-
CKUMX 3NIOKTPOCTEHUUNA, HeUCHePNAaeMOi 3HepPrued
aTOM2, TOCTABAGHHONO HA CNywby HAPOAHOMY XO3RNCTBY, NPO-
GymaeHHEM K OKM3HM MIIOAOPOAUS BEKAMM He TPOHYTBIX 3eMmedtb,
MOLLHOM TEeXHUKOM, A3IOU\eM BO3IMOMHOCTs AOCTUraTh BbLICOKONX
NPoU3BOAMUTENbHOCTH TPyAa. KOMMYHH3M BXOAMT B Hawe cero-
AHS AGP3HOBEHHbIM NONETOM MbLICAW YHEHOro, TBOPHYeCKMM TpY-
AOM pabouero M KONXO3HWUKA, BENMUANLUWM SHTY3UA3MOM BCEro
Hapona.

Moryua wawa gepxasa — fepsoe 8 MHUPe COUMANMCTUHECKOS
roCyAapCcTBO, CTPAHA BbICOKOPAIBUTON WHAYCTPMU M CAMOTO KPYM-
HOFO M MEXaHW3IUPOBAHHOTO CenbCcKOoro xoaslcrsa. U sakHeHwu-
MW MOKa3aTeNSIMM ABMIKOHWS BNepes Hallero HAPOAHOro XOo3fi-
CTBA SBNAIOTCH POCT GLHINABKM «€TanM, [OObIUM Yrnsa, HePT™™ M
APYTMX BWAOB TONNMBA, POCT APOM3IBOACTEA MalUMH M CAMOTO
CnosKHOro OBOPYAOBaHMS — BCOra TOrO, HTO cocTasnseT cospe-
MEHHYIO TSOKENTYIO MHOYCTPWIO. Beas OT passuTHs  TsKentoM
WHAYCTPUM 3BBUCHT U PA3MAX CTPOMTENbCTBA, M MOAbLEM Cellb-
CKOTO XO3SMCTBA, M MPOUIBOACTEO KWIHEHHO BAKHLIX NPeaMe-
TOB HAPOAHOro nompebneHus,

Cneaya yxazauuam senukoro JlenuHa o BCeMepHOM PasBUTHM
KPYNHOH NPOMBILNEHHOCTH U INEKTPHDUKALMM CTPaHbl, Kommy-
HMCTUYECKAA NAPTUA CHMTAeT CBOeN rNaBHOK 3apavel AanbHeHWUR
noAbeM TAKENOH WHAYCTPMH.

MeTann — OCHOBE OCHOB BCEro HAPOAHOrO XO38KCTBA.
B 1953 roay 8 CCCP suinnasnsnocs 38 mnH. T crany, a 8 1954 ro-
Ay 3TOT yposeHb 6bin npesbieH ewe Ha 8% Ho norpebuoctu
CTPaHbl B MeTanne pacTyT eie Guictpee.Beab ans Toro urobet
NOCTPOMUTb, Hanpumep, Takoi mmapoysen, Kak Kyibbiuesckuid,
tpebyetcs 700 Tobic. T Menesa,

Bexamu MeuTanu pyockue nOAM OCBOMTL HOBble 3emnu. Ho
OCYLIeCTBWTb 3TOT 3aMbiCeN CTaNO BO3MOMHLIM fiMUb B Hawe
spems, KOrAa B NOXOR Ha LEeNMHY JIBMHYNIKCh SHTY3WACTbI, BOOPY-
WeHHble Morydel TexHwkoMd. [loacuMTaHo, 4TO ANS OCBOSHMA
1 rexTapa uenuHbl HeOGXOAMMO NPMMEHHTh NpuMepHo 1 T Me-
Tanna TONLKO B BUAE TPAKTOPOB M PASAMUHLIX CENbCKOXO3SH-
CTBEHHBIX MaWWH. A 8 Grmnkaiiwme rofsl AoMKHO GbiTe OCBOEHO
He MeHee YoM 28—30 MITH. TeKTEPOB ULENWHHBIX U 3aNedKHbIX
3emens! :

Ho ans roro uroBbl ysenwuutb NpoOMIBOACTSO MeTanna, Hapo
nony4arte sce Sonbile pyabl, Yras, Kokca, (mHocos U T. A.

Yronb — 3TO HacToswui xneb HaweH NPOMbILIEHHOCTH. Bea
atoro xneba obpeueHb HA Ge3nelicTBue JOMHbI, OCTLIHYT TOMKM
NapoBO30B M NAPOXOA0B, OCTAHOBATCH 3aBOAbI. )

Ham HyoHa HedTs M apyrue Buabl TONNMBA.
Ham Hywuo Bce 6Gonbuie 3nekTpoaHepriu.

«...Ecrm Poccua noKpoeTcs nycroio CeThio MeKTPUUSCKMX CTaH-
UM M MOLHBLIX TeXHUYECKWX OBOPYAOBEHMN, TO HAWE KOMMYHH-
CTHYECKO® XO3AMCTBeHHOe CTPOMTenLCTBO cTaHeT oSpasuom Ans
rpsayuweii counanuctuueckoid Esponei M Aauu» — tak rosopun
senukni Jlenun. Ero npopoueckue cnosa cb6einnce. 133 mnpa.
KBT-4 3NEKTPO3HepPrMM BbIPAGATLIBANK HAWM  3EKTPOCTAHLMM
B 1953 roay. dvo npotus 1,9 mnpa. ket-4 8 1913 roay. Snekrpu-
4ecTso MeHneT obnuk 3asonos u abpux, Ha ero Gase co-
3[AOTCA HOBLIS OTPACKW MPOMBILLIEHHOCTH — ANOKTPOMETanTyp-

" rUSi, DNGKTPOXMMHSA, & TalkKe HOBble MeToasl oBpabotku Mme-

rannos,

Yrons u HedTh, CTank W UYryH, 3SNeKTPOIHeprus — s8Ce 3ITO
notpebnaerca MawmHOCTPOSHMEM. MawmHOCTPOeHHE 3BHUMEeT
ocoboe MeCTo cpesu BCex OTPaChel TMmKenod MHRycTpuu. Pas-
BUTHE MAWMWHOCTDOGHUS SBNRETOS MCTOUHMKOM TMOPeBOOPYIKOHUA
BCEX OTPAC/eH HIPOAHOTO XO3RHCTBA COBPOMEHHON TOXHUKON —

llposemapuu scex cmpad,
coedunaiimece!

TEXHNRA -
MOAGAEIL

EXXEMECSHYHbIA NONYNAPHLIA
NPOU3BOACTBEHHO-
TEXHUYECKMA M HAYYHBLIA
WYPHAN LUK BJIKCM

B. H. IEHHAH

MBLIKHAMY, CTaHKaMU,
npuSopamy, annapary-
PON, WHCTPYMEHTAMM.
Ho urobbl npousso-
AWUTb #X, HYXKHO Bbl=
NYCKaTh MAIIMHBI ANs
TSIKENON MHAYCTPUM —
MalWHBl AN .CaMO-
rO M3roTOBNGHWA Ma-
WwH, DTO  MOLYHbIO
GNyMUHIM M CHOMKHSON-
WKe CTaHKW. JTO THUraHTCKMe KapycenbHble CTAHKM M KY3IH@UHO-
npeccosoe obopyAoBaHKe.

Kakyto 6bl OTpacnb HapOOAHOrO XOIAWCTBA Mbl HWU B3ANM, BCIO-
Ay BMAHLI ONOABI TPYA3 MAWWHOCTPOWTeNeM.

Tpancnopt! JlMHMU KenesHbiX ¥ BB8TOMOGHMNLHBIX JOPOr CBA-
3bIBAIOT BOSAMHO CaMble OTAANEHHbIE PANHOHbI M 8Ce OTPACHM
HapogHoro xoassicraa. B socemb pas Gonbuie nepeses rpysos
secb Haw Tpaxcnopr B 1953 roay no cpasHenuio ¢ 1913 ronom.

Cenbckoe xo3siicrsol Henb3as ysenwunts BbINYCK Cenbecko-
XO3AHCTBEHHON NpPOAyKUMK 663 NPUMEHEHMA HOBEHWEN TeXHWKM,
6e3 ee MOCTOSHHOrO COBEPLIEHCTBOBAHUS.

Mop cenbckoe xO33/CTEBO Yy HAC NOABEAGHA MOry4as WHAy-
cTpuansHas 6a3a. Toneko 3a NOCNeBOEHHbIE FOAbI OHO NONYHKNO
1080 Teic. TPakTOpos obuwiero HasHauexus (B 15-cunbHOM Mcuu-
cneHmu), 265 Tbic. KOMBARHOB M MHOTO APYrHX CeNbCKOXO3MH-
CTBEHHLIX MAaLKH. YBENMUHBAR BbIMYCK MAWMH ANy CEMbCKOro Xo-
39/cTBa, Mbl LOGUBAGMES YBE/MUEHHA TIDOM3IBOACTBA 3epHa, Maca
¥ Macna, WepcTH 4 APYMX CenbCKOXO3ARCTBEHHBIX NPOLJYKTOB.

Jlerkas # nuwesas npombHuneHHocTs! Tonbxo s uverseproi
naTMNeTKe NPEANPUATHS TNULLEBOM MHAYCTPUM NONYYMNM OT TS~
wenoi unayctpun oxono 10 Tuic. HOBLIX BLICOKONPOMIBOAM-
TeNbHLIX MBWHH, ABTOMATHI M ABTOMATHYSCKME TOTOUHBIE AMHUMK
NoO3BONSIOT yBenMuksaTb NPOM3BOACTE0 MPOAYKUMH.

Crpoutenscrsol Pacter Hawa npomblluneHHOCTs, 4 BCe Bonb-
we Tpebyerca NPOMIBOACTBEHHLIX 3[BHUNH K COOpYMeHud. Pac-
TeT YPOBeHb XH3HW Hapoaa, ¥ ace Gonblle Tpebyercs MKunbix
AOMOSB, Wikon, xkny6os, Tearpos, caHaropues. Y Hac coapjada
MOLLHAS CTPOUTENLHAS WHAYCTPMS, OCHALLSHHAS COBPEMEHHBI-
MU MEXaHU3MaMK H MalunHamu, Mamenuncs cam obnuk crpou-
TenbHON NAOWAaAKH — 3TO Tenepb NoucTHHe cEopouHLIX uex, rae
MOLUHBIMM  KPAHAMW YCTAHABNMBAIOTCA FOTOBLIE AETaNM  KOH-
CTPYKUMMN, M3rOTOBNOHHLIX HA 3aBoge.

Tak o6cnywusaeT BCe OTPACNKH HAPOJHOTO XO3AMCTED MAaLIM-
HOCTpOEHUMe — cepaueBuHa Tmkenod mHaycTpuu. Ho xak Hu
BENWKM HAWM [OCTINKEHWS, HaAM MHOTO® elle NPeacTOUT cae-
nate 8 ofnactu jAanbHeMlIero TexHWYecKoro nporpecca. Me-
MONb3ys M M3ydas 8Ce Nyuyllee, HTO HAKONNEHO MHPOBLIM Ofibi-
TOM, HAlIA TBOPHECKas MbICNb AOMKHA elle CMeNiee M HacTOMuu-
8ee Npoknagbisath Hosble NyTM B TexHuke. B camoe koporkoe
BPOMS HAalWla CTPaHA [OMKHA 38HATh BERYUIE® MECTo B Mupe

23- rop M3paHus

. MO YPOBHIO Pa3BUTHSA TEXHMKM.

Taenas WHAYCTPUA —— TNPOYHAA OCHOBA HECOKPYLUMMON
obopoHocnocobsocT Hawel PoauHbl. Coserckas Apmus ¢
Boenno-Mopckoid MDnoT BOOPYMEHbl CNOMHOW COBPEMEHHON
TeXHUKOM M MMeloT Bce HeoBxopaumoe pns Toro, 4ToBei HaHecTH
COKpPYWMTenbHLIH YA3p arpeccopam, orcroate csoboay M
He33BUCUMOCTL Hawei PoauHbi.

Her 8 mupe cunbl, xoTopas wmMorna 6bl OCTaHOBUTL HaWe
nobenoHocHOe ABWKEHWE BNePes, K KOMMYHU3IMY, OCHOBONH MO-
rywectsa ‘COBETCKOro roOCyAapcrss, AanbHeMllero yKpenneHus
ero Oo6OpPOHOCNOCOBHOCTH, WCTOYHWKOM HEYKNOHHOrO NoZLeMa
6narococtosHus Hapoaa Bumia, ecte u Gyger pacTyuias Tawenas
uHayctpua. O HOBOH TexHWKe, TIPMMOHAGMON 8 HeKOTOpPbLIX obna-
CTAX TSXKENOH NPOMBIWNGHHOCTH, Mbl M PACCKaXKeM B CTATbAX ITO~
ro Homepa.




(METOA MEYEHBLIX ATOMOB B METARNYPIUM W MALIMHOCTPOEHNHN)

Jlaypear Cramumcxoli npemmn O. NMCAPYKEBCKMA

Hu OAHO HBYHHOE OTKDbITHE He MOXKET CPBBHMTLES No cBOBMY
SHOUSHWIO ANA HENOBEUECTBA € MCKYCCTBOHHBIM pacuenne-

HOTO ee npuMeHeHWs ywe Hauanack u HawBonee MHTEHCUBHO
Pa3sseptoisaercs & Coserckom Corose, Mepsas npombiunexnas
AMEKTPOCTAHUMA HA ATOMHON 3Hepruu nyweHa 8 CCCP. Or
NPUMEHBHNA BTOMHOIN 3HEPTUN MONHO QKUAATL CAMBIX CMEnbIX
NPeobpasosanwi NPUPoALI M okmatk niogeit,

Ceifuac wam xorenoch 6w pacckasars © HeKOTOpLIX Nepcnex-
TUBAX, KOTOPLle CBS3&HLI C MHTePeCHLIMM ©OCOBEHHOCTAMM yCTa-
HOBOK, BbipaGatbisaiowmx atommHyio sHepruio. B npouecce ux
paBotsl Hakannusaercs Gonbuwoe KONMYECTBO  PanuOaKTUBHLIX
MaTepuanos, Koropuie HaXoAST PasHooGpasueie npumeneHmn
8 HayKe M TexHuKe.

Hanomuum sxparye, uro fpeacTasnsior coboi 3tM paguoax-
THBHBIE MaTepuans. ;

Bnepsuie umenno wa fPUMepe  paAMOAKTHBHLIX  3nemeHToB
OnNPasAammcy, BbickasawHbie ewe B 1881 roay A. M. Byrnepo-
BbIM NPEANIONOKEHUA © BO3MONKHOCTH CYUeCTBOBAHMS pasHO-
BMANOCT@H aTOMOB OAHOrO M TOro e Bnemenra, obnagaiouimx

SKTHBHOM pacnage. [lpasuno 3to sakmouaerca B Cneayiouiem:
NpM nepectpoiike sapa atoma WSHHOTO 3JneMeHTa, conpoBoN-
RAIOWENHCSH MCITyCKaHUEM anedpa-uacTuy, obpasyercs sapo, coot-
BeTCTBYiOWee aTOMYy ApYyroro 3NemeHTa, orcrosulero & Mepuo-
AUUBCKOH cUCTeMe HA OBe KneTkM Bneso or UCXOQHOTO, & npu
MCTYCHAHUN BOTA-HACTUY, — 3NeMeHTa, oTcrosiero B Mepuonu-
HeCKON cucTeMe Ha OAHY KNeTKy enpaso OT WcXoaMOro. Mpwu

UCNYCKAHMM TONLKO ramma-nyueis SAPO aroma nepexoamr us.

BMW‘WO COCTOSAHUA B HOpManbHoe, npUieM 3nemMeHT He
MeHser cBoero mecra s nepmmmﬁ cucTeme,

3HamenuTsie $paHuysckmue  uzmrm cynpyru ®pepepuk u
Upsu Xonuo-Hiopu = pesynbtate oneros no  obnyuenuio
anba-yactuuamu  spep anioMunMs, Mmaruus w Bopa OTKPbLINK
BOMOMHOCTL COIAAHMA  WCKYCCTBOHHBIX PaAHOAKTHBHLIX M3OTO-
nos. C otkpuitHem MCKYCCTBEHHONW PanKoaKTUBHOCTH HaYanuce,
NO Cyulecrsy, wupokue wuccnegosanmus AAGPHLIX peakuui M
NPaKTMiecKoe uononL3osanue PaAHOAKTHBHBIX W3OTONOB, KOTO-
PbiX ceifuac ussectHo okono 1100, Moutk sce snements Mepuo-
AuYeCKOH cucTembl MeHgeneesa wumeior PapnoOaKTHBHbIE U30-
TOfbI, KOTOPble MOMHO NpWMeHATs ans HaY4HbIX KCCNOAOBaHui
U B TexHuke. [lepsoxauansHo PaAuoaKTHEHEIE H3OTONLI nony-
Hanu B peaynbrare sgepHbix Peaxuuii, Buisbizaembix GLiCTPLIMK
AACPHBIMK  HACTHUAMY, MBNYMAGMBIMM BCTECTBEHHBIMM  PaauO-
AKTUBHBIMU INemeHTeMM (panuii, pagok u T. @.). Mozgnee vacTy-

. Ubl, neTawMe ¢ oueHs
Gonbwmumu CKOPOCTAMMK,
CTanM nonyuats Ha cne-
UManbHbLIX ycranosKax-
yekoputensx. Ho konu-
HeCTBO  PaRMOSKTHBHBIX
BOULSCTS, KOTOpPWlE MoOryY
61T aonyyens 8 nabo-

Puc. A, KATKOBCKOro

PATOPHLIX MacwTabax, AaKe NPH HANKMUMM Cambix MOLLHBIX HCTOY-
HUKOB GbICTPBIX FAGPHBIX UBCTHL, HWUTONHO M HeconocTasMmo
€ Macwrabamu ux npoussogcrsa npu pabote anepHLX peakro-
POoB. Bor nekoropuie ganHbie, KOTOpLIe NOIBONAOT OUEHHTL BbI-
XOR PARHOSKTUBHLIX M3OTONOS Npu pabore SAGPHOro peaxropa.

PAAUOBKTHBHOCTH BO BCeM MHPe 6bino HaKOMNOHO HEeMHOrHM
Gonwwe oaHoro «unorpamma P2AMa. Bonee mowmbie: sgepHbie
PeaKTOpLI nossonsloT Hakannusats yke coTHu FPAMMOB paa-
NHUHBIX. PAAMOAKTUBHBIX M3OTONOB B CyTHM.

Paguoaxtussuie uzoTons! XBPAKTEPUIYIOTCA HE TONBKO BUAOM
U3NYYeHUS W ero oHepriei (OT HecKOnbKMX Tbicsy AO HecKonb-
KUX MUNNHOHOB 3NEKTPOH-BOMBLT), HO # BpemeHem nonypacnapa,
koTopoe koneGnerca s WHMPOKUX Npesenax — or HeCKONbKMX
MUIINWAPAOB NET A0 MMANMOHHLIX gonel COKYHAL! :

Tlpusogmmasn HWke tabnuua (no M. 6. Helimany) nossonur
UMTSTENIO MO3HAKOMMTBCS €  OCHOBHBLIMM XaPBKTEPHCTHKEMM
HauGonee ynorpeburenshbix PAAHOAKTMBHBLIX M3OTOMOS,

CUFHANDbI «PA3BE[]YMKOB»

MHoli atomubii sec (Ans wepaauoaKTHBHLIX M30TONOB) WAy
P8AMOBKTUBHOCTL — 370 M ecTb Ta ocoGas wWAeTKED, KOTOpan
fO3BONACT DACNO3HATLE HAREneHHbIe 3THmm CBOHCTBAMH aTOMBI
€peau OoBbiuHbIX aTOMOB TOro oke anemenra. Ecnu .k obeiuHomy
Bewecrsy poGasuts weGonswyio gomo X8DaKTePHLIX ANA Hero
8TOMOB 4HOTO M3OTONHOTO cOCTasa, arta nopuus sewecrsa oxa-
HETCA «MOHEHOHn. MIMEHHO B 3TOM CmbiCHe NIPHHATO roBopuTL
O amerofle MeueHLIX ATOMOBY.

Panuoaxrisrbie H3OTOMLI, KOTOPLIMM MeTAT ofipegeneHHyio
Nopuuio BeuwlecTsa, nomoraioT uccnegosarenio npocneguts 3a
BCOMM ee npespalieHUsMU # nepemeLeHUIMM,

Usnyueuus paamoaxrushbix M30TONO8 MoOryr soageficTeosars
Ha Qoronnactiky nogobHo Tyuam cseta. JT1oT ¢horooTneva-
TOK — TeMHbIi HA Heratuse W cBeTmbisi Ha nosmTHBe — nNpescTas-
naer coboii “PaAvoABTOrpag» aToma-«passegumian. ®Dororpa-
Puueckuii meTon o6HapymeHus PaguOBKTHBHLIX M3OTONOB noO-

310 He taK. Ero TounocTs fI0BLILACTCA, OCnM NPUMEHSTL Men-
KO3EPHUCTBIE M  BLICOKOUYBCTBMTOMLHDIO porosmynscuu. Mano
Toro, Npu nocpeacTse 3TOoro Merosa Moo nonyuars e
TONbKO KAYECTBEHHbIE YKa3aHWS © ToMm, Kai pacnpegensiorcs
M3OTONLI 8 HCCneayeMmOM maTepuane, HO MoNHO CYAUT u 06
MX Komuyecrse. B wekoropuix hpesenax MHTGHCHBHOCTL nOYep-

LUX HA Hero papMoaKTMBHLIX Bewecrs. B Kauecrse 3ranowa
ANS  CPABHEHMSN NPUMeEHSIOT CTaHNAPTHLIN  hoTorpaduueckuii
PAAMOAKTHBHLIN «KNWHY, RalOWMWH BCe CTeneu nepexoaa or Huy-
TOMHO Manoi RO 60oMbILOYH aKTHBHOCTH,

Yawe scero x MeTORYy papuorpaguu obpaujaiores 6uonory,
KOTOPbLIM YRaeTcA ¢ ero nomowsto npocneauTs pacnpepene-

uMu npu wramnoske. B obpasue meranna CBEPNNT UMNMHAPUYe-
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CKM@ OTBEpPCTMS, KyAa 32NPeccoBbIBAIOT WTHPTL, NOKPLIThIE
C/IOEM ‘BELLECTBA, MEYSHHOro PaaUOKTHBHLIM WaoTonom. Tlocne
WTAMNOBKM METOAOM HEMNOCPEACTBEHHOTO HANOMEeHMS (oToma-
Tepuana Ha paspe3 uanenus OTOrpadUPYIOT MIMEeHMBLIYIOCS
¢opMy 3anpeccoBaHHbIX WTHDTOE. ™M HabBniopenus nossons-
o7 BuiGpate Haubonee uenecoobpasnyio ANs pelueHus onpepe-
NEHHON 334a4M KOHCTPYKUMIO WTamna.

«Panuopassenunkun MOryT 3asBAATL O CBOEM NPUCYTETBHW U
Apyrum cnocobom. OtHocuTenbHo rpy6eim npuGopom ans ynas-
NWBEHUS, TAK CKA3ATb, AMACCOBLIX® CWPHANOS CITYIKET MOHM3BUN-
OHHbIe Kamepbl. MeXAy NPOBOASLLEN CTEHKONW TaKOH Kamepbl
M M30NMPOBAHHLIM TGKTPOAOM CO3JAETCA 'PASHOCTL TNOTEHLMa-
nos. Cuna TOK3, NPOXO/AWEro Uepes Kamepy, S3aBUCUT OT
HOHM3IBLMK HANONHAIOLLEr0 Kamepy raza. B obbiudbix ycnosmax
UOHMIALMA MOUTH OTCYTCTBYeT M CMna ToKa 6nuska Kk wyno.
Ecnm kamepy nogHecTM K UCCReAyeMOMYy Marepwany, copep-
MIAULEMY PAAHOBKTUBHLIS TIPUMECH, NOS BIAMAHUEM PaAHOEKTHB-
HbIX H3NYHeHWN a3 B KEMEPE MOHWUIUPYETCH U Yepe3 Hee Hauu-
HaeT npoxoauTe ToK. Mo cune 3TOro TOKa MOMKHO CyAnTb O Be-
NMUUHO PARMOBKTUBHOCTH B Mccnegyemom obpasue.

lTopaspo 6Gonee ToHkum npubBopom, nossonaowmum o6Hapy-
WMHBATL CAMbIE HWUTONHbLIE KONWYECTBA PAAMOSKTMBHLIX BeELLecTs
{Hanpumep, pPerucTPHPOBaTL MOHM3IALMIO, BOIHUKAIOWYIO ABKe
OT ofHON 6eTa-uacTuubl), ABNSGTCS TaK HA3LIBAGMBIN  CHETUHK
leiirepa. Taioi cueTumk o6biuHO MmeeT Bwa TPySku (uawie mce-
FO OHA M3rOTOBNNETCA “3 MEeTaNnna), NO OCH KOTOPONH HAaTArK-
BAGTCR TOHKAA METANAWMOCKAN HUTb. KOMel, HUTU BBIBOAAT W3
TPY6KM Uepe3 HIONATOP TaK, YTO MEMAY HMIBLIO W KOPTYCOM
CHETUMKA KOHTAKT OTCyTCTBYeT. Tpy6ka OTKAuMsaercs WM 3anon-
HAGTCA ra3osold cmecbio (O6bINHO BProHa C KHCNOPOAOM) Ao
Aasnenua .okono 0,1 armocdepsi. Ha kopnyc Tpybku nopaercs
orpuuaTtenstoe Hanpsokewne (oxono 1 Teic. B), @ HuTE uepes
Gonbwoe conpoTusneHMe COeAMHAOTCS ¢ nniocom Garapeu. Bui-
Gpacoisaemsls Npu pacnage AApa atoMa uacTuuel, obnapas
AOCTATOUHOM 3HEpruel, NPOXOAAT 4epe3 HAPYKHYIO CTeHKY
M MONaAsioT BHYTPL C4eTYMKAE, 3Aech, CTANKWBARCL € MOneKyna-
MM rasa, OHM WX HOHM3WPYIOT, BbIGMBAA C WX (OBEPXHOCTH INEH-
TPOHLI. TaKk KaK K BONLMPAMOBON HWTM TNOABEeAeHO BbLICOKOE
noNoXMMTENbHOe HanpsXeHus, TO Bce ofpa3osaswivecs npu
3TOM 23NGKTPOHLI YCTPEMSATCA K Hel c Gonbwol ckopocTsio.
Crankusasch € MONGKYNAMM 333, OHU BLIGUBEIOT #3 HuX
HOBbl@ 3NIEKTPOHb], KOTOPHI® HA CBOEM TNYTH CHOBA MOHM-
3MPYIOT BCTPOUEHHbl® wonekynbl. Takum ob6pesom, no mepe

TOKEHUS K HHMTH NPOUCXOAUT NABHHHOE HADACTaHME KONMYe-
cTBa BLIGMTBIX M3 MONEKYN 3NeKTPOHOB. BosHukaowue B uenu
Garapes — kopnyc — HuTb — GaTapes  WMNynbChi TOKE camu
no cebe HWNTOMHO MAanbl, HO, NONbIYHCh CNEUMANLHON YCHNU-
TENLHON CXBMONH M MEXBHWMECKMM CHETYMKOM, WX YAaeTcs 3a-
peructpuposars. ]

{lpu ycwneruu uanyvyeHus UUCNO WMNYNLCOS MONMKST HBCTONb-
KO BO3PACTH, YTO MOXBHWMECKMH cueTwHK He -Gyner yonesars ux
perucrpuposats, B srtom cny-

PasHoo6pasHbie CUSTHMKM B WX COBPEMEHHOM YCOBepLIeH-
CTBOBAHHOM BWAE MNPUHAANEKAT K UYMCNY CAMBIX TOHKMX npu6o-
POB, KOTOPbLI® TeXHWKA NPUHANA HA CBOE BOOPYMeHWe OT (hHau-
KW, YyBCTBMTONbHOCTD CYETUMKA B COTHM MMANMOHOB pas npe-
BOCXOAMT YYBCTBWTENbHOCTL BECOB M 8 ThICAYY pa3 UysCTEM-
TeNbHOCTb CNEKTPANbHOro aHanusa.

aPAJMOPA3BEQYMKM» MIBELLLAIOT

Bce Gonee wnponoe pacnpocTpaHeHue B TeXHMKe HAEXOAAT
MeTOoALl MCCNeAOBAHMA ¥ KOHTPONS, OCHOBAHHbIE HE HA 3aCbUIKe
B HeAPa BeWeCTSd MNM B TEXHONOTHYSCKMA MNOTOK OTAenbHLIX
nopuKi aTOMOB-(PA3BEAUMKOBN, & HA MCMONB3OBAHHM WX MACCH-
POBaHHBIX M3nydeHud. [na 3TMX Uenel MCNONL3YeTCA Npenmy-
UWECTBOHHO ramMa-usnyueHue PBAHOBKTMBHLIX BelecTs, cpeam
KOTOPLIX Ha NEpPBOe MECTO BbIABUHYIICA PAAKOAKTHBHLIN H3OTON
ko6anera — Co%), Bpema ero nonypacnaga — HemHorum Gonbilue
naty ner. OH MCNYCKAET JKeCTKMe raMMa-NyyHd C 3Hepruei
1,3 MmH. snexTpoH-8onbT (M38). Kax u3BeCTHO, ramma-nyds, He
OTHINOHSIOLUOCS HM INEKTPUUECKUM, HU MAETHUTHBIM NONEM, CXO-
WM C POHTIEHOBCKMMH nydamu, HO obGnagaior ewe 6onbweii
(s AecaTkM M COTHM pa3) 3Heprueli M COOTBETCTBEHHO MeHbliek
ANMHON BOMNHLI. DTO AAET BOSMOMHOCTb UINYUEHMAM PEAHOBKTHE-
HOro Kobansta ycneiliHO <CONEPHMUAT C NYYamMW PeHTIeHOs-
cxux TPySok. HeGonbwiod Kycouex 3TOro BewecTsa 3ameHser
USNLIA PEHTIreHOBCKUA annapar. «MoxHO npeacKasaTh, — nu-
wer no 3ToMy nosogy npogeccop A. Kuraiiropoackui, — uro
B CHOPOM BpeMeHH U3 PsAad obnacteli peHTreHoacKoe NpocBe-
uMBaHWe M PeHTreHosckoe obnysdesne Syaer sbirecHeHO koGank-
To8bIM OBnyuenuem»,

U pelictsutensHo, 338 nocnegHue rofsl sceobujee npuaHaHAe
NONYYUN MeTOd NPOCBEHUBAHMS W3AENMH ramma-nydamu (Tak Ha-
3biBaemble rammarpadus M rammagedeéxrockonus). Ob6biuno
NPUMEHSEMble B NPOMbBIWNEHHOCTH PEHTTeHOBCKME YCTBHOBKM
ocHaulersl TpyBramu, pabortaiouiumu npu Hanpskeswu B8 150—
200 toic. B. lMopobHble YCTaHOBKM TIO3BONAIOT NPOCBEUMBATE
KYCKW METanna, TONUWMHA KOTOPLIX He NPEeBOCXOAMT 2—3 CM.
Ana npocseuwsanus Gonee TONCTLIX Manenwit (ronwpeioR Ao
5 cm) mowmer GbiTh NPUMEHEH PAaaUOAKTHEHLIN U3OTON MPHAKMSA
c sueprueii wanydexus 0,6 mnH. anexTpox-BonbT. Bmecro npa-
FOL@HHOTO Paaua HbiHe BNONHe ROCTYNHLIN PARKOIKTUBHLIN KO-
6anbT NO3BONUT nNpocseuwsaTh elwe Gonee ToncThie W3penus, YTO
umeer 6onbuwoe 3HAUEHME ANA KAKAOrO KPYNHOro sasoga. Mc-
nyckaembie KOBanbTom Nyun «npobusaioTs U3AENMa TONWMHON
no 30—50 om.

KOMNaKTHOCTe MCTOUHMKA M3NyueHus obecneunsaer MHOrO
yaobers ana koutpons. HeGonbwoi kycouek Cof0 momHo pac-
NONOXKUTL B LIGHTPE OKPYMHOCTH, NO KOTOPOK pasmeljaioTcs
NOABEPraembie KOHTPOMO M3AeNMA. 38 KAMALIM M3 HWUX HAaXo-
AWUTCA KOHBEPT C PpeHTreHoBckoi ¢oTtonnenkoi. [MMpoaomnmu-
TENbHOCTb JKCMO3UUMM 3BBMCMT OT TONWMHLI M3jenus M OF

AKTMBHOCTU HAJNIMUHOTO MCTOUHM-

4@ HA MEXBHWUGCKMH CUYeTUMK Ka ramma-nydei. [Monyuenusie
fIOAAETCA TONLKO OAWH “3 ue- CHMMKW TIO3BONSIOT OTODPaTsL
ThipeX, LIECTHAAUATA MW LWe- CBOHCTBA HEKOTOPHIX PAIMOAKTHBHBIX BEIIECTB AN MexaHuyeckod obpaboTu
CTHAECATH WeThbipeX WMITYNLCOB, ML  Te feTanu, KOTOpble He
Coopyxehue TaKoii nepecuer- Mot . e WMEIOT HM PaKOBMH, HWU Tpe-
HOM CXGMbl [JIR  COBPEMBHHON Hsoron noay;?acnan e i (= o Mexrﬁgu-soam WKH, WW ApYyrux pedexTos,

PANMOTEXHMKM = He COCTaBANET AMNyna ¢ PanMOaKTUBHLIM
HuKaKoX npobnemsl. [lna ynas- woban.Tom mpescrasnser co-
NMBAHUA Clabbix U3myueHuld, Ko~ 8 Y 6ot ocHOBY aBTOMATHUHECKM (Aeii-
TOPLI® IONHOCTRIO  33AEPIKH- He 12,6 zer g 0,0185 = CTBYIOLL@rO YCTPOWCTBA, CUrHA-
BAIOTCA YIKe CPIBHUTENbHO TOH- Cw 5700 ser g 0,156 - AUMPYIOWErO O HaCTYNNeHuM
KMMM  PBHEMU U HO MOTYT Nat 14,8 uac, b T 1,4 28 ABBPUIHOTO  COCTOSHWA BHYTPU
NPOHUKHYTh Yepe3 AMOMWHHe- pa 14,3 an. B 1,7 e= OMHeYNOPHOH KNAAKM AOMEHHOHN
BLI@ CTOHKM, MPUMEHSHOTCSH CueT- se 87,1 xu, B 0,168 - neuu. [lpu coopymennn unu
YUKW HECKONIBKO BMHAOUIMEHEH- K¢ 12,4 uac, B Y 3,58 2,1 KaTMTaNbHOM  PBMOHTE  fleuy
HOW KOHCTPYKUuMM. [ns obwa- Ca®® 180 am, 8 0,26 - B 'OTHOYNOPHYIO KNARKY HA Pa3-
PYMEHUS (PAAUOBKTUBHLIX W3O~ Crh 26,6 zH. 1 = 0,32 nnunyio  rayGuHy  3aMypOsbi-
TOMOB, KOTOPLIE CUTHANKIUPYIOT Fet 45 nu, B v 0,76 1,3 B3IOT HECKONLKO MOPUMHA PagUo-
O CBOGM TIPUCYTCTBHW Tamma- Co® 5,3 aex B 1 0,31 1,3 aktueHoro kobanbta. Cuetumk,
U3NYHEHUEM, NPUMEHSAIOTCS Nio- Zn* 250 2, By ¥ 0,32 1,1 HAXOARWMNHCS C HAPYIHONW CTO~
MUHBCUOHTHBLIO CUOTUKWKM, OCHO- . As™ 26,8 uac. B T 3,04 1,7 POHBl BOMEHHON Ne4M, peru-
BaHHble HA CNOCOBHOCTH HeKo- Byt 84 vac. B Y 0,465 1,35 CTPHPYET MHTEHCUBHOCTE TEMMA-
TOPBN KPUCTAWIOB TIPH NPOXON- Sro - §5 an, 8 1,6 - nyueli xoSanbma 60, koropble
AGHHU Uepe3 HUX ramMma-ryvwer Agiv 225 2H, B Y 1,3 14 nerko NPOHMKAIOT depes nony-
nanyyats  POTOHbI BUAHMOTO Sp 60 . B v 2,37 2,04 TOPAMEeTPOBLIN CNONH  Kupnuua,
csetd. Drum osolicteom obna- Jin 8 au, By 0,595 0,367 Korna ormeynopunii  kupnud
A3IOT  KPUCTANALI  HOAMCTOrO Cst¥ 33 roza B 0,52 = BhiFOPHT HACTONLKO, WUTO KycO-
H3TPUR, AKTUBMPOBBHHOTO Tan- Cs1% 2,3 roaa By T 0,66 0,79 4ok wuobanbTa, 3AMYPOBaHHLIN
AMeM, KPuCTannbl HapTanuxa, Late 40,4 uac, B T 14 1,63 HauGonee Bnnako x BHyTpeHHel
anTpaueHa u pgpyrue. Boaswu- _ Tu" 127 am, B 1 0,98 0,084 NOBEPXHOCTH OMHeynopa, pac-
Ralouue B wpucranne cnabbie Taie 117 am, B ¥ 1,0 1,22 TBOPUTCR B HYTyHe, CHeTUMK
BONLILIKK CBETA, Nanas Ha ¢orto- W 74 mm, ] 0,43 — Ccpaszy OBHEPYMUT yMeHblleHWe
KATOA (DOTOINGKTPOHHOrO YM- I 70 an, B 7 0,67 0,8 panuoaxTusHocTH. Mo mepe Bbi-
HOMMTONA, Sbi3biBAIOT 06paso- Aute 2,7 au, 8 ¥ 0,97 0,4 FOPEHUMA  OrHEeYyNOpHOTO CnoA
B3HME 8 HeM TIOTOKA eKTPO- Tise 2,7 rona g 0,8 - Kupninya PacTsopPaTLCA
HOB, KOTOpLIN YycunuBaercs, No- oaHa 3a ppyroi sce Gonee
Cne uero perucTpupyeres, Kak u Gonee rny6oko 3amyposan-

u 8 cuyetyuke lelirepa.

Hble fOPUWM PAAMOBKTMBHOTO
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anempouuuﬁ cyeTYHK [efirepa —
Mionnepa. B atom npu6Gope HCNONb3yeTCA
CBOACTBO DAAHOAKTHBHLIX BELGCTE MOHH-
3HpOBaTL rasbl, genaTh MX NPOBORHHKa-
MW ToKa. YacTuua, npolegwan uepes
TPYOKY cueTuMKa, O6HapyHBaeTCA no
MrHOBEHHOMY JsIeHTpHUYeCKOMY Pa3pARY,
KOTOpLI OHa Bb T. 37OT paspag
€ NOMOLWbIO YCHAWTENA 3acTaBnfeT cpa-
GaTbiBaTh MeXaHU4ECKWIT CHeTHUK, HAH
ocuuanorpad.

Cnoco6 aBTOpagHorpatHH, HAM KOH-
TaKTHOA papuorpaduu, oOCHOBaH Ha
B3aWMORBHCTBHH DPaUOAKTMBHOrO H3ny-
HYeHHua c doToamynbcHed., TOHKYIO naac-
THHKY HcClleqyeMoro seujecTea, cogep-
Halero mMeueHble aToMbi, KAagyT Ha
06bIKHOBEHHYIO poTonnacTHHKy U nocne
ONpefeneHHON BLIREPIKKH  NPOABARIOT
@@ o6biyHbIM cnocoBom. Mpu aTom Ha
toTonnacTuHKe  BoaHHKalOT TeMHble
YHACTKH, DpacrnonoMeHHe U HHTeHCHB-
HOCTb HOTODbLIX COOTBETCTBYIOT pacnono-
MEHHUI0 U KOAHNECTBY PpPafHOAKTHBHOMO
BellecTea 8 uccnepyemom obpasue. Mei
foNy4yaem KapTHHY pacnpeaeneHHs MHTe-
pecyiouiero Hac snemexTa,

1. Metogom MeueHbix aToMOB HCCAe-
AYeTCA W3HOC M paspyllieHWe orHeynop-
HOH KNapKH pasnHuHbIX MeTannypruye.
CHUX  nedyer — fOMEHHLIX, MapTeHoB-
CHUX, 6 Mep X . prepos,
BarpaHox, OguK M3 CNOCOo6OB TaKOro KOHT-
PONA COUTOMT B TOM, uTO B KnagKky neuu
3aMypoBLIBAIOT B PpPa3NMMHBIX MecTax
aMNynbl € PAAHOAKTUBHLIM KOGanNbTOM.
Mpu Beiropanun Knaguu aMnynbi € H30-
TONOM BLIBANMBAIOTCA B LWIWXTY WAW
B METann M H3INy4YeHHUS HX PerHcTpu-
PYIOTCA HaXOBALIUMCA CHapyH J/leH.
TPOHHBIM CYETUHHOM, YTO CRYMUT CHIHa»
NOM NA OCTAHOBKH NEYH HA PEMOHT,

UCMOYHAUK | |
HIAY ‘IE{WII
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2. inA TOYHONO OnpefeneHHA BpeMeHH
HOHTaKTa MeMpaY rasamu M LWMKXTOR, OT
KOTOPOro 3aBHCHT KauecTsO Bbinnasane-
MOro MeTanna, oueHb BaMHO 3HaTb CHO-
POCTb ABHIKEHWA Ta30B B Pa3NHMYHbLIX
TOYHaX AOMEHHOH neuH. CxopocTb npo-
XOMOGHHA Fa30B uYepes [AOMHY MOMKHO
TOWHO YCTaHOBWHTb TONBHO C NOMOLWbLIO
H30TONHLIX HHAWMKATOPOB =— MEYEeHbIX
altomMoB. [ina 3TOro B HUMHeH HacTH ne-
YH Yepes ¢ypMy BMecTe C pyThem
BBOAHTCA amnyna, HanonNHeHHam paguo-
AKTHBHLIM ra3oM pagoHOM (3MaHauua
pagua). AMnyna B3pbiBaeTcs, W ﬂamn
yCTpemnseTcA BBepX no pAomHe. [locne
3TOr0 M3 Pa3/IHuHLIX TOUGK CeYeHMA ne-
YH d4epe3 onpefeneHHbie NPOMENYTHH
BpeMeHH OoT6HpPaloTc Npobhl ROMeHHOro

: 3 A
Ta3a 4 HIMEPAGTCA 3NEeKTPOHHBLIM cYer- - ¥ Q} K ¢
HHKOM MX PafHOAKTHBHOCTb. TAKHM CnO- TR
CO00M YCTAHaBAHBAGTCA CHOPOCTL ABH- B )
MEHWA ra3oB B fOMHe, a cnegosaTenbHo, g
\,

H BpeMA HOHTaKTa WMeXay rasaMud U me-
Tannom.
- ~0°
[} (s

3. OuyeHb 4acTo suTeliHKaM-MeTan- ;
3 ;
3 MEMAAA

=5

.

nypraM  Heo6XOAWMO  KOHTPONHPOBaTL
BbICOTY BepXHEro M HWMHEro YPpOBHA
pacnnasiieHHOro mMeTanna B BarpaHke,
4TO6LI H36eMaTbh 3IaNHBAHHUA MeTaN/IOM
RYTbeBbLIX OTBEpPCTHH W  3arpy3oqyHoOro
OHHa BarpaH«W, finAa 3T0r0 BMecTe ¢ 3a-
TPpy)aeMbiM B BarpaHKy  XonogHbiM
MeTaN/IoOM BBOAUTCA pafMOaNTHBHOE Be-
WeCTBO, KOTOpOe OCTAaeTCA B pacnaas-
neHHom wmetanne, CHapywu BarpaHku
YCTAaHaBNWUBAIOTCA Ha TpeSyembiX YpoB-
HAX J/IeKTpOHHbLI® cueTUHUKH [edrepa.
Kak TonbKo meTann RoCTHrHeT npepenb-
HbiX ypoBHeH, CpaGoTaloT 2/eKTPOoHHbLIe
CHETUHKH, H 3TO MOCAYMHUT AUTEALLHKY
CHrHaNOM ANAR HIMEHSHHA pexuMa pabo-
Thl BarpaHku.
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4. C NOMOLLBIO MeYeHbIX aTOMOB KOHT-
PONUPYeTCA TONUMHA NPOKaTaHHLIX ™Me-
TanIUHEeCKWX JIMCTOB H NENT, onpefaenaeT-
€A Pa3HOCTEHHOCTb TPYG H Pa3nYHbIX
cocygos. Yem Tonule obpasel, TemM cuiib-
Hee nOraowaeT OH NPpoxopAliee CHKBO3b
Hero ManyuvexHue, C ogHOH CTOPOHbL! HOHT-
POAHPYEMOro MeTaNIHYeCKOro NKcTa no-
MellaeTcA HOHTeHHep C aMnyJsion, coaep-
Mauwleii pagvoaKTHBHLIA KobanbT, a €
APYrofi CTOPOHbI — COEAMHEHHbLIA C HOH-
TefiHePOM 2NeKTPOHHbLIA cHeTUHK, Mempy
HOHTEMHEPOM H CHETHMHOM NepeAsHraeT-
CA HCCNeAYeMbIA JIMCT MAH CTeHKa TPYObl
wnu cocyaa. lpw oAHMHAKOBOW TOAWMWHE
ANCTa MNKW CTEHKH CTpe/iKa CueTHMKa
6ypeT MokasnisaTbh OAHO M TO Me pene-
HHe, Ho CTOMT H3MEHHTbLCA ITOA TOMWM-
He, KaK ‘B TOT Me MHWI CTPeNnHa OTKAO-
HHTCA, NOKAa3biBaA YyBe/iM4YeHHe HHTeH-
CHBHOCTH H3NYHeHHA NPH YMEHbLUGHHH
TONWHHEl O6bEeKTa W, Hao6OpPOT, YMEeHb-
WieHH@ WHTEHCHBHOCTH MPH BO3POCLUEH
TOonuHHe ob6bexra, KoHTponep B cCOOT-
BETCTRYIOLWMX MeCcTaxX pAeflaeT OTMEeTKH,
yKa3sbiBaoujue Ha Pa3HOCTEHHOCTh
o6beKTa HOHTPONA.

5. MpU HcCNepoBaHWH METOROM Meue-
HbIX aTOMOB CHOpocTH putbdy3IHH yrae-
poaa B Menese Ha obpasel CTan¥ HaHO-
CHTCA TOHKWIA CNOA PagHOAKTHBHONO
wnsorona yrnepopga. [ocne aroro crane
nogsepraloT TaK HasbiBaemomy Audhdy-
3HOHHOMY OTIMUIY, BO BPEeMA HOTOpPOro
yrnepog aucdbdyHaHpyet  (npoHMKaer)
B CTanb.

6. CTanbHOM NPOKAT pa3HbiXx MapoH
B Havane TexHONOruW4yecHoro npouecca
MaPKUPYeTCA PAfHOAKTHBHLIMH METHaMH
No YCTaHOBJIGHHOMY WHMPY — KaMAOH
MapKe cTanM NPUCBaAWBAEGTCA CBOE YHCNO
PafHOAKTHBHbIX MeTOK. MeTKa HaHOCHT-
CA Ha MeTaNN INEKTPOHCKPOBBLIM Croco-
6om ¢ nomowbio npHGopa, ofecne4nsalo-
wero HaHeceHWe onpegesieHHOR RO3bl
paauoakTusHoro thocchopa. Ha scex no-
cneAylou\uX 3BeHbAX Mnpouecca MpoKaT-
KW METanNa YCTaHaBNHBAIOTCA INEKTPOH-
Hbl@ 'CHeTYHHH, KOTOpble pacllHdpPOoBbLI-
BalOT MapKy CTanu NpPOKaTbiBAEMOro
PYnoHa, 3TOT cnoco6 MapKUPOBKH 3ame-
HAGT XWUMHYECKHI aHanu3 ob6pa3uos,
OTpe3aeMbiX OT KAMAOro pynoHa Ha pas-
AUMHBIX CTapHAX ero o6pabGoTku. Mertopn
ME4eHbIX ATOMOB YNpPasfHAET MPOMAHIY-
TOMHbIE HOHTPONbHLIE XHMHUYECHKHE aHa-
AU3bl U 3HAYMTENBHO COMpaljaeT BpeMA
TEeXHONOIrMHECKOro LHKNa o6paGoTHN Me-
Tanna.

7. MetoioM Me4eHbIX aTOMOB onpepe-
NIAGTGA HM3HOC Pemylyero WHCTPYMeHTa W
UenbiX Yy3nos pPasfiMuHbIX MEeXaHW3MOSB.
ANA HM3yHYeHWA H3HOCA MNOPLUHEBLIX KO-
ney asTopBMTaTenet 3TH Koabua M3ro-
TOBAAIOTCA M3 CNaasa, cogepmaiwiero
PapucaKTUBHbLIA KobanbT, Bo Bpema pa-
6OoThl aBTOABHMraTena, HOrpa noOpliHeBoe
KONbLO TPeTCA O CTeHKH UHAHWHAPA, MNo-
BEPXHOCTh KONbLUA TepReT MenbuMaHwiHe
YaCTHYKH, KOTOpbieé NONafaldT B MAacno,
cMasbiBaouiee psuratens. [pn aToM
Macno CTAHOBHUTCA PafHOAKTHBHbLIM, C no-
MOLLLIO INEKTPOHHONO CHeTYHHA onpepe-
NAIOT PagHOAKTHBHOCTL Npo6bl Machna,
B3ATOA M3 aBTOABMraTeNn, W nNo HeH
YCTaHABAHBAIOT HONUUECTBO PAAHOAKTHB-
HOMO KoGanbTa, NONaBLUero B Macno, ATH
AaHHbIE [103BONAIOT CYAWTH O CTeNneHH
M3HOCA NOPLMIHEBbIX KonNel.

8. MeuyeHble ATOMbI MOMOTAIOT MeTan-
Nnypry nonyYaTth MHCTbie MeTannbl, Kpai-
He Heo6XoAHMble MPOMbILIIEHHOCTH,

Camoii BpegHOR NpPHMECbIO, pe3Ko
yXypwamouied KavecTeo meTanna, ABNAET-

GOMONAACTIUHKA

Lioby s et

P o

OB6PA3EL, CMAAW

cA cepa. Mo3ToMy ANR MeTannypra o4eHb
Ba¥KHO CNEAMTb 33 HYHCTOTOH Bbiniasnfe-
MOMO MM MeTanna, He AONYyCcHaTbh nona-
[aHMA B Hero cepbl BO BpeMa NNAaBKH.
Oco6eHHO MHOrO cepbl HaXOAUTCA B LUNa-
He, HOTOPbLIA TOJICTLIM C/I0M MOKpbiBaeT
WMHUAKHA MeTann B AOMHe MM B MapTe-
HOBCHOM neyu. Cepa CTPEeMMTCA NEperTH
M3 WNaKa B MeTanf, H KOHTPONWPOBaTb
3TOT Npouecc nepexopa MomHo 3Pdex-
THBHO TONbKO ¢ MNOMOLbLIO Me4eHbIX aTo-
mMoB. flnA 3TOro B MMAKMA WNaK BBOgMIT-
CA PafgHOAKTHBHbLIA H30TON cepbl, KOTO-
Pbiii NO3BONART CNeAUTL 3a ABHMMEHHEM
Cepbl B 30He pasgena WNaK — meTann W
onpepensiTh CHOPOCTh Nepexofa cepbl W3
wnaka B metann, HKoutpons 3a ITHUM
NpoueccoM MNOMOraetT MeTaalyply cBoe-
BpeMeHHO NPHHUMaTb Mepki ANA BbINYyC-
Ka WNaKa H3 neYd W OTReNeHHA ero ot
meTanna, ToOuHO TaK Mme onpepenneTca
nepexos pa3/iHYHbIX 3N€MEeHTOB H NpH-
mecefi M3 WMaKa H HAAAKH NeYH B pac-
nnasaeHHbIA MeTann,

9. MeueHble aTOMbl MO3BONRIOT OGHa-
PYMHUTbL 3fIeMEHT B CNNase pame W Toraa,
KOrpa cogepmaHHe ero He npesbillaeT
MHANMOHHOM RONHW NpoueHTa. B cnnas
BBOAWTCA H30TON PapHOAKTUBHOro 3ane-
MeHTa, pacnpegeneHHe KoTtoporo s cnna-
Be Mbl XOTHM ONpepennuTh, Hanpume
toctopa. Co cnnaesa cpe3aeTcA TOHKH
cnofl, Ha KOTOPbI HaKnapbisaeTca ¢o-
TonnacTHHKa., MMocne ee nposABAeHUA
NONYy4aeTCA HOHTAKTHbLIA OTNeY4aToK, Ha
KOTOPOM ACHO BHAEH XapaKTep pac-
npegeneHuAa cocthopa Memgy KpuUcTan-
namu cnnasa. CBA3b mMexpy NAOTHOCTLIO
novepHeHHA (OTOIMYNLCHH B MecTax,
cooTeeTcTByOWKMX thochopy, C coaepma-
HHEM ero B CnnaBe HCMONb3yeTCa ANR
KONHYECTBEHHOH OUEHKH cTeneHH Heop-
HOPORHOCTH cnnaea, [lony4asa Kpusble
3aBUCHMOCTH NNOTHOCTH NOYEpPHEHHA OT
coflepHaHHA INIeMeHTa, Mbl lerko ornpe-
AeNMM HONHYECTBO ero B HCCNefyemom
oGpa3sue.

0. Yacro TpebyeTcA B NPOH3IBOACTBEH-
HbIX YCNOBUAX GbICTPO YCTAHOBHTbH Map-
Ky CTafNH ¥ BbIABHTD HHUUTOMHbIE /KONH-
YyecTsa BaMHLIX NErHpylowmnx np1me-
celi, OT COflePAaHHA HKOTOPbLIX 3aBHUCHT
COpT CTanHn, B 3TOM cnyvae B MeTannyp-
MU NPHMEHAGTCA PAAHOAKTHBHLIA aKTH-
BaUHOHHBbIM aHanua, lpegrionomunm, 4TO
HaM HYHO BbIjeNHTb M3 MHOrMX COPTOB
CTaNH, HaXO[AWMNXCA Ha 3aBOACKOM
CKNape, MapraHuUOBMCTYIO CTanb, copep-
Maulyio 60/1blLUCe KONHYECTBO MapraHua,
Mpn OTCYTCTBUH COOTBETCTBYIOWEH Map-
KHPOBKH 3TO MOMHO ObLICTPO W TOHHO
caenaTtb C MOMOLbIO METORa MeHeHbIX
aTomos Ge3 paspylleHHA metanna. O6pa-
3ey ctanu obny4aeTcA NOTOKOM HeHTpo-
HOB, MOJyHaeMblX B CMeuHaNbHBLIX YyCTa-
HoBHax. lpH 3TOM aToMbl 3NeMeHTOB,
BXOAALUX B COCTAB CTanH, NOraAowjaioT
HeHTPOHbI, NPEBPALAACD B PARHOAHTHB-
Hble anemeHTbi. Ho He Bce aTOMbl opgHHA-
HOBO NErKo BCTYNAIOT BO B3aMMOgeHCTBUE
¢ HelTpoHamMH, ATOMb!I MapraHua ropas-
RO ner4ye, Yem aToMbl Menesa, f[loatomy
npu o6nyyYeHWH KyCHa CTanMu, copepixa-
wedli mapradey, HeHTPoHbl B3aumopef-
CTBYIOT MMEHHO C aToMaMH MapraHuya,
Bhi3bIBAA NoAsneHHe B o6pa3ue papHo-
aKTHBHOMO Mapraduya. K o6pasuy nogHo-
CAT 3NeKTPOHHbIA cueTuyHH, Konuuectso
3NEKTPOHOB, NONARAIOLUX B CHETHHK, GY-
AeT Tem Gonsuwie, YeM Gonbille mapraHua
COAEGPIHTCA B CTanNu, H TeMm GoNblUaf MH-
TEHCHBHOCTb H3NyHeHHA GyaeT 3aperucr-
puroaaua CHeTUHHOM,

1. Ha cBo#icTBax OTpaeHMAa papHo-
AKTHBHOINO M3NYHMEHMA OT MeTaNNH4eCKO-
ro o6pasua ocHosaH GbiCTPLIA 3KCnpecc-
Hbif aHanua ctanu. Kampomy anemeHTy
COOTBETCTBYET CBOA HHTEHCHBHOCTb OTpa-
MEHHOro M3Ny4YeHHA, KOTOPaA PerucTpH-
PYETCA 3MeKTPOHHbIM CHeTYHHOM,

Hayunble KOMMEHTapMM K PHCYHKEM CaenaHbl
vHxeHepom KO, KypaMHOBCKMM

CHEMYUK

OBPAEL, CMAAU @

koBanbra. Ha OCHOBaHWW MOKA3BHMA CYeTUMKA
YASCTCS YCTAHOBMUTb TOT MOMEHT, KONAA AOMK-
Hbl BbiTb NPUHATHI CreuWanbHble Mepbl Ans
NPeROTEPaLIeHUS QanbHeRllero paspylienns
KNaaKM — NOBbLILIEHWE OXnamaeHus HauGonee
ya3BMMbIX MecT, Gonee uacTbii cnus uyryHa
W T. 4. — MAM Nedb AOMKHA BbiTe OCTaHOBMIEHA
ANS NnaHosoro pemoHta. [lna «nepecTpaxos-
KW» OQHOBPEMEHHO C kobanbTom moryT Eeitb
3ancoKeHbl aMnynbl € APYMM PaAHOBKTHBHBIM
3NeMeHTOM, Hanpumep ¢ $ocdOopoMm.

Mo pe3KoMy NageHWIO WHTBHCHBHOCTH NPo-
NyoKaembiX CKBO3b BanpPaHKy ramma-uanyue-
HWHM, O6YCNOBNEHHOMY MNOBLUUESHHEM YPOBHS
PaCNIaBNEHHOrO B Hel HYryHa, MOWHO Henpe-
PBIBHO NOMTywaTh CBeaeHWs O paboTe sarpaH-
kM. B Tex anyuasx, KOnaa B 33KPLITOM COCYAe
HeoBXOAMMO onpefenaTb YpPOBeHb MeHee
arpeccUBHOM MMAKOCTH, Heim pacnnasneHHbIA
MeTann, AOCTaToMHO CHabauTe ero nonnas-
KOM € P3AMOSKTHBHON «3apsaKoi». Bes Bcs-
KMX AONOMHWTENbHLIX npucnocobnernii no-
nnasox 6yger mMoAaBaTh CHIHaNbI O CBOEM
MECTOHaXOMASHMN, ,

YcTaHosKa ANA - HENPEPLIBHOTO MNPOCBeUH-
BaHMA MeTanaWuecKux H3AenuH, warotosnse-
MBIX TIyTeM rOps4ei MPOKaTkk, noasonser
OCYLUECTBUTb TOUHYIO ABTOMATHHECKYIO pery-
NUPOBKY 3TOTO npouecca. MCTOuHMK Manyue-
HUA NOMeLLaeTca No OAHY CTOPOHY MPOKAaThi-
BaGMOT0 M3AENHMSA, @ CYSTUMKM MM MOHM3aUMU-
OHHble Kamepbl—mn0 ppyrylo. Mo senuunne
TOKa, NPOTEKAIoUIero Yepes MOHM3EUWOHHYIO
Kamepy, MacTep MOXeT ONpefenvTb ToNUK-
Hy NPOKATLIBAEMOTO M3JENHA W Perynanpo-
BaTh ee NyTeM YBEnuHeHWA WNU lyMeHblueHMUs
[aBfeHMs Ha BanMK nNpokatHoro crana. Ho
3Ta JKe MOHW3IALMUOHHARA Kamepa MoXKeT pa-
6oTaTh M B KauecTse BXOAHOM HaCTH ABTOMa-
TUHECKOro YCTPO#HCTBa, YNPasnfiowero Mmo-
TOpamM, KOTOPbIS, YMEHbLUAs HIW YyBenuum-
Ban [ABNOHWE HA BANKM MPOKATHOTO CTaEHA,
6yayT noAAepIKMBATL MOCTOSHCTBO TOMLUKMHbI
npoKarkisaemoro uagenis, OTMeTHM NONYTHO,
4TO N0 YMCNY MMNYNILCOB, PerucTPUpyembix
CHETUMKOM, PAaCnONOKEHHbIM PAAOM < ABK-
raloweNcs TKaHbIO, MOXMHO OnpefenkTs, a
cnenoBaTenbHo, W PerynMpoBaTth  TOJILMHY
Onos KPacKM, JIOMAWEeHCA HA TKaHb fpH
Y30PHOM MPOKP alMBaHMH,

PagMoakTMBHLIMM M3OTONAMM  MBPKUPYIOT
BHelUHe OAHOpOAHble BWAbLI NPOKAara, U3ro-
TOBNEHHbIE W3 PasHbiXx craneid. [ns atoro
2NEKTPOUCKPOBLIM CNOCOBOM  HA CTaNbHYIO
MONOCY HAHOCAT OTMOTKH, YCNOBHO NPUHATLIE
Ana obo3HaueHMs KIKAOW MapKku  CTanu.
B cocTas 3neKkTpona, KOTOPbIN «NPOPHCOBbI-
BAET» METKH, BXOAUT M30TOMN GNIeMeHTa, uany-
vaouero Gera-nyun. KoHrtponbHbii npubop,
BMOHTHMPOBAHHbIM B KTaHE, HA KOTOPLIA No-
CTYynaer CranbHas NeHTa, ynasnMsaer 3T u3-
NY4YeHHA U pernMcTpupyer OBpPasyeMmyto nMmu
«3anuckn. Takum OBPA3OM, € MOMOWBIO NPU-
60pOB, CUMNTAIOWMXY MAPKY CTaNM, WUIGENUs,
W3 Hee M3rOTOBNSEMble, BBTOMATHHECKH MO-
Ny4aioT CBOW NacnopT.

Monbaysch TemMu e MPHHUMNAMHU, MOHHS
NOYTH MrHOBEHHO «B3BECHTb» MeTann B
OrpOMHOM pasnusouHom koswe. [lopuus
CNOMEUEHHOro» PEAHOAKTUBHBIMM  MHAWMKA~
TOpaMMu MeTamna GLiICTPO M PABHOMEPHO pac-
npeaensietcs cpeau Bceil cranu. flo uame-
HEHMIO CWJIbl M3INTyYeHMs BCEH Macchl meTtan-
na, HANONHAIOWIEro KOBL, M 3Has CTeneHb
OTHOCHTENbHOW PAANOAKTHBHOCTA  KAKAOW
eAMHMLbI €ro Beca, Jienko ofipedesinTh Bec
B8Cero metanna.

«PAAMOPA3BEQYMKHUL
PACCKAS3BIBAIOT...

PaguoakTuensie «passefumionn ocobeHHO
He3aMEeHMMbl B TEX CnyuvasX, WOrpa ApMXo-
AMTCS pacluucpoBLIBaTL OTAeUNbHbIe CTaaHM
npoueccos, npoTekalowmx mbo oueHb Obi-
cTpo, imbo B cxpbitom Buae. Takosbl, Ha-
npuMep, pasnMuHble XMMHYecKWe mfpespa-
UleHUs, C KOTOPbMM Mbl WMeeM Aeno B ca-
MBIX PAa3fIMuHBIX OTPACNSX TEXHWIM. TONbKO
BLISICHMB  «MEXBHM3IMbI»  3THMX APOLECCOoB,

5.






