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npn B3BHMOACfiCTBHH pC30HBHCHhlX HCfiTpOHOB C BTOMHhlMH H/lpBMH Ha6nronBCTCH OT

CTYHHCHIIC cjlopMhl pe30HBHCB OT KpHBOII Epei!Ta-Bnraepa BCHCACTBHC AOUUnep·-a¢¢eKTa, Bbi3-

B8HHOro TCUHOBbiM JlBH)f{CHl!CM BTOMOB 06paana. 3TO !lpHBOAHT K HC06XOAIIMOCTH DBOAHTh 

nonpanxn na nonnnep-a¢¢exT npn onpeneneann napaMeTpon peaoaaacon. B nacTon~ee npeMn 

XOpOIUO paapa60T8Hbl MCTO/lhl Y'!CTB TBKHX HOUpBBOK TOnbKO AHH 2-x '!BCTHbiX cny'!aen: Ann 

o6paanon na nneanbaoro raaa n Ann o6paanon na naoTporrHhlX ne6aencxnx xpncTarrnon, coc-

TOHIUHX H3 BTOMOB 0/liiOrO COpTa. 

B cny'!ae raaoo6paauoro o6paana a¢¢eKT nonnnepa CBH3BII c nocTyrraTCHbHhlM rrepeMe

meaneM BTOMOB B rrpocTpBHCTBC. KOHH'!CCTBCHHBH XBp8KTCpHCTHKB JlBH)f{CHHH BTOMOB B pac-
. /1/ 

CM8TpHBBCMOI! 38AB'!C Bblp8)!{86TCH T.H. JlOITUHCpOBCKOI! WHpHHOII 

l'l= 2y'-E!..kTE 
M o 

rne m n M -cooTBCTCTneaao Macchl aei!Tpoaon n nnpa, k -rrocTonaaan EonhnMana, 

T -a6conroTnan TeMnepaTypa o6paana, :E 
0 

- aaeprnn pesonanca. 

'B CHY'!BC CBH38HHhlX BTOMOB JlBH)f{CHHC HApS B CllllhHOII CTCllCHH OUpC/lClJHCTCH '!BCTOT

HhlMII CBOI!CTBBMII BTOMHOfi CHCTElMblo ll03TOMy TCOpHH .ilOITITHep-a¢¢eKTB Jllll! XHMH'!CCKIIX 

coennueuna nonJKHa Y'!HTbiBBTh cTpyKTYPY aTnx coennuennll. Borrpoc o nsanMone!tcTBIIII 

nei!Tpouon c xpncTannn'!CCKHMII cncTeMaMn 6bm paccMoTpea n pa6oTe RaM6a
121

• B aToll 

pa6oTe 6b!ll0 UOK83BHO, 'ITO CHY'!Bfi H30Tponuoro KpHCTBllHBr UOCTpOCHHOro H3 OlliiHBKOBbiX . 
8TOMOB H o6rranaromero JlC6aCBCKHM CUCKTpOM '!BCTOT, MO)f{CT 6b!Th CBe/lOH K raaODOI! MOLIC-

nn, ecnn onpeJ:terrnTh Aorrrrneponcxyro wnpnuy Bbipa)f{euneM 
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n ecnx BMnonxaeTCa ycnonxe 

r+l1·»28. 

B npn6nxJKerunr neM6a HI1JI6onee cymecTnennMe nn11 naaBMoneliCTBRR c neliTpoaaMH 

CBO!ICTBa CHCT&Mhl1 BJ;nJO'IS.IOtnO!I H3y'I86MOO !Iltpo1 y'IRThlBS.IOTCR napaMOTpoM .T a# 

KpoMe npa6nnJKeHHII HA&an&Horo raaa 11 nsM6onc:s:oro _npn6n:~~JKeaxa, B PB;CnopaJKennn 

sxcnepnMeHTaTOpoB HeT cnoco6oa onpe,neneHIIR Aonnneponc:s:ax nonpanox. ~eJKlly TeM a npa:s:

Tnxe sxcnepnMeaTa npuxonnTCII pa6oTaT& c coennnennHMR, nna xoTOpMX He co6nJOnaJOTca 

ycnonas npnMeHBMOCTB yxaaaHHMX BMme npx6nKJKeaull. HenpanoMepHoCT& xcnollb3onaHBR npn-

6nnJKenlfR nsM6a .ttnH paCCMOTPOifBH cjlopMM P030H8HCOB MOTS.IInOB B CIIY'189 00p83IIOB R3 OKRCnOB 
/3/ /4/ ' 

6una noxaaana B pa60T8X- II • no-BBill!MOJdY1 6CT6CTBOHHO noCTaBRTb BODpOp 0 TOMo 

MOJKCT nn BhlOOp BRAS. COCABHCHIIH nna o6p83II8 DpaKTR'l&CKR noBnHRTb H8 3KCll6pBMOHT81lb

Jihl6 pe3yn&T8Thl TOrAa, XOrAa napaM&TPM p030H8RCOB DS.XOARTCH R3 8H81IB38 nnomaAeA pe-

30H8HCOB. HMeR B BRAY STY 38A8'1y, Mbl npennpBaHml B3y'I&HIIO nOBeneHIIH nnotnaAOll pe3o

aanca 405 3B •ct. 
35 

• 

35 

Peaonaac 405 sa Cf yno6ell .ttnR BMRcnerurs nocTannennoro oonpoca, TalC xa.K niill 
l1 . 

aero CIIOAYOT O)l(l[AS.Tbo 'ITO - -> 1 ( r - tnBPilHS peaonanca.), 6naronapR 'IOMY 6ynyT 
r u 

38MOTHO nponnnHTbCH OC06enBOCTB ABRJKOHBH STOMOB cf B p~31IR'IBMX COOllRHOIIHBX, 

HnTepec X 3TOMY pe30HaliCY 6un Bb13B8H T8XJKO OTCYTCTBROM npRMbiX B3Mepena:A 3li8'10BBA 
/5-7/ . • r II g r n •. B pa6oTax' • npaBAa, OblnH li3Mepellbl DOIIHble scjl<jleKTRBHbiO CO'IOHIIR, ce-

'IOHBH paAIIanROHIIOro 38XB8T8 ll s#eXTHBHbiO CO'lOHRH p&a.:s:IIRA ( n 1 p) AnH Cf
35

, onaa-

1:0 3H8'10HIIR r R gr n no STnM ASHBbiM He 6unx onpeAeneHu. 

Bb!nR nponeneRbl B3Nepel!RH nponyCK8.11HH·TPOX CO&ARBOHBA eCTOCTBOBHOro xnopa: 

C ct. 
4 

, Na·ct. n Pbct. 
2 

• STn coennnenna 6una Bb16paabl TaK, 'IT06bl aTOMbl xnopa 

OblnH CBH38Hbl C cnnbHO OTnll'lSIOlltRMRCH no BOCY 11TOM8MB npyrRX sneMOHTOB~ (Ananaa 'IBC"

TOTbl o6paa:~~oB 6&rn nponenea COTpynannel! nH4> n.A. 4>RIIRM0Hbl'l0BOA: Na ct. -1!9,93%; 

) 
35 

C ct. 4 - 99,8%; Pb ct. 
2

- 99,36% • Tollll(RHa o6paauon no ct. 6una 
22 2 

2,075.10 1/cM • Bo3MO)I(llb1A pa36poc TOnmRH o6paanoB ne npea&xman 0,5%. Yxaaannoe 
. I 

3H8'10HHO TOnmRHbl BSXOAIITCH B o6naCTH M8KCHNyM8 AOIIIInepOBCKRX 110IIp8BOK B ~yHKliRR 
/8/ 

TOIIll(HBbl o6pa~na • 

HaMepeHRR uponycxannu nponenenbl na neliTponnoM cneKTpoMeTpe na6opaTOpBn neA-
/9/ /10/ 

TponnoA cpnanxn OH.HH , nellcTBYJOtneM na 6aae peaxTOpa HEP , c noMotnbJO lKHAKOCT-
/11/ ' 

noro neTexTOpa nei!TponoB • HaMepenn11 aenaah na 1024-xanan&aoM npeMennoM aaanx-

aaTope c mB:pnnoll Kanana 8 MKC&K, HaMepenns c o6paanaMH ·'lepenoeanxc& c B3MepennHMR 

OG3 oopaana. Ha6pannoe cyMMapnoe qncno OTC'IeTOB na xanan B pallone peaonanca COCT8B

IIHIIO oxono 30000 A/19 Ka)l(lloro oopasna. 

nnn yqeTa cjlona B IIYq~e HOCTOHBHO H8XOAHnCH KOOH/lbTOBWil_¢KilbTD,A810lliHA 3H8'l6BH0 
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cjlona npu 130 sa. nponycxanne c nonpanKoA a·a npoc'leTu rutanxaaTopa n cjlon Bbi'IHCIIstnoc& 

Ha 3/IOKTPOHHO-Bhl'lHCIIHTC:tbHOl!. MS.WHHO. npaBHilbHOCTb y'leTa ~0118 IIOATBep)l(llaeTCII TOM, 

'ITO nepe30H8HCHbi6 npony_cKS.HBR BGnnan OT pe30H'lHC80 Bhl'IRCnOHHhle no AllHHhlM llTI18C8 

BN L - 325, • COBIIaAS.IOT c sxcnepnMeHTan&HbiMH nnR BCex oop83liOB, 

no nponycxanHIO Bhl'lllCIIHIIHCb nnoman& peaonanca, npnqeM nepeaonancnoe HPOIIYCKa

HHe B o6nacTn peaonanca naxonHnoc& SKCTpanonunnel! naHBbiX o nponycKannn nnu 6ollbmoro 

'IHCI!a xananoB cneaa n cnpana OT pe3oaanca. (3aMeTnM, 'ITO B paccMaTpnnaeMol! o6nacTn 

nepeaonancanan '!acT& nel!Tponnoro ceqea:Rg aa.encnT OT sneprnn). 

Ha pHc, 1 noxaaano peaonancnoe nponycKanne nnu Tpex nccnenoeannwx o6paauon 

· (cnnllienne To'lex cnpana OT peaonanc·a Bhlanano npncyTc7BHeM Mn B ~opMax o6pa3uoa). 

YJKe H3.pncynKa ennno, 'ITO nponycxannn nnn paanux o6paanoB no'ITH ne oTnn'laJOTcs. ITno-

mann peaonancon 6~mn Dbi'IHCI!&Hbi 6ea Kpwn&eB oT E 
1 

no E ~ , Tax 'ITO 

< 1= IE
0
-E

1
1 = 10,9 se, 

l =I E - E I = 8,80 3B, 
2 0 2 • 

3na'le!lnst nnomanell peaonanca 405 se Cf 
3 ~ OKasannc& 3,82 ! 0,5 sa; 3,86 + 0,05 sa; 

3,93 ! 0,05 3B. AilS! C Cf 
4 NaCf H Pb Cf 2 COOTBOTCTBOHHO. 

~aKCHMan&nan pa3HBna B nsMepenn&Ix Hnomanax · pesonanca cocTaBnReT = 3% H 

npaKTH'IOCKn ne B&IxonnT 38 npenen&x sxcnepnMenTan&nwx omn6ox. 

C coennnennstMH N a Cf n C Cf 
4 

nccnenoeanoc& ennnnne TeMnepaTypbl o6pa3noa na 

nnoman& peaonanca. B&xnn npoaenenw H3Mepennsx npony<;:xannn o6pasua Na Cl 

ti 2 ~ 2 
(nCf 35 = 2,13.10 1/cM ) II 00p83ll8 C ct. 4 ( HCfBS 1,93,10 1/cM ) Hpn XOMHHT-

f;~l! TOMnepaType H npn TOMnepaType JKHAKOro H30Ta; Na Cl ll C Cf
4 

OblllH ynaKOBBHbi B 

repMOTH'IOCKHe Mennue KOHTOI!nepbl (xonTel!nep c Na ce 6bln uanonnen nnn YIIY'Illi&IIHR Ten-

nonpoBOAIIOCTB lie 
4 

) H ITOMOtn&Hhl B B8KYYM11hlll KpHOCTS.T, B KO)I'OpOM 06pa3Ubl MOrna 

BBOAHTbCSI B ITy'lOK H BbiBOAHTbCR H3 nero 063 HapymeHHR BaKyyMa. nocne H3Mepennl! C OX

Jl8JKll0HHbiMH o6paanaMn· KpnocTaT DbiJI oTorpeT n 6&mn npoeenenbl H3Mepennn npH XOMHaTiwl! 
\ 3lS·' 

TeMnepaType, 06pa6oTKa STHX nsMepenni! nana cnenyJOmne ana'lennn nixomaneA peaonanca ct.: -

NaCf 300°K 

Nact. '77°K 

CCl4 300°K 

cct. 4 77°K 

(B·snaqennn nnomaneA He 

3 195 ! 0,07 3B, 

3 156 ! 0,07 3B1 

3,54 ! 0,06 3B, 

3 157 ! 0 006 3B, 

Bnenena nonpaBxa na paannny B Tonmnne). 

nnu KOHTpollR ObiJlH Bbi'IRCnOHbl THKJKO nnomann peaonanca 340 3B Mn , HpHCyTCTBy-

10mero B n10paneeux aarnymxax nel!Tponoaona (naxonnnnc& nne xpnocTaTa) n 'IOTKO npouanH

JOtnerocsx B nony'I&HHhlX npoHyCK8HHHX AJIH KS)I(l!Oro THH8 R3Mepeanl!, nnotnann_pe3IDH8HC8 BO 

acex 'I&Tblpex naMepennHx connanaJOT c TO'IHOCTbJO oxono 1%. 
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J1TaK1 pe3yllbT8Tbl Olll!CSHHblX H3MepenHl! COCTOIIT B CllenyJOmeM: 

35 ' 
1. OTnH'IHG nnomaAel!· pe3onaJica 405 as Cl .11nn ofipa3nos H3 Na Cl CCl

4 
11 

Pb Cl 2 ne J!hiXOAHT 38 npeAOilbl TO'IHOCTII 113MepeHHl!, 

2. llpn oxnalK.IleHHH of5pa3na 11a NaCl 

HHIISCb HS ( 10 :!: 0,3)%, 

AO 7~K nnomaAb xnopnoro peaonauca II3MO-

3, llpll OXIISlK.IlGHIIH of5paana 113 C Cl 
4 

nnomaAb HO 113MGHHII8Ch, 

PaseHCTBO llllOmanel! p030HSHC8 .!IIlli BCGX TpeX of5p83llOB MO~O Of5~liCHHTb TOilbKO TOM, 

'ITO. pa311H'IIIe n nonnneponcxoi! mHpHne aTHX of5pa3non lleana'IHTeni>no, (Onenxn noxa3hiBaJOT, 

'ITO pa311H'IBG ~ B 1,5 pa3a AOIIJKHO f5bli!O f5bl llpHBGCTII X pa3HllllG B nnomSAliX a 15%), 

Benii'IHHY ~ MOJKHO OllOHHTb, BCXO.llll 113 TSKBX COOf5palKOHHl!, Kp~CTSilll NaCf xy611-

'IGCKlll!, COCTOIIT 113 STOMOB, f51lH3KHX no STOMHOMy Becy1 II BMGOT_ AGf5aeBCKIIl! CI!OKTp 'I8C

TOT, B m11poxoM Allana3one TeMIIepaTyp TennoeMKOCTb xpi!CTanna onHCbiBaeTCll np11 3Ba'le

HIIII AG6aescxol! TOMnepaTypbl 8. = 281°, llO-BII.liiiMOMy, 6e3 60ilbWHX norpomHOCTel! K 

NaCl MOlKHO npBMOHIITb npllf51lHlKOHHO naM6a. TorAa Ami AOnnneposcxol! mllpi!Hbl nony-

'I80M 3H8'1GHII0 ~ = 1,096 an, HexoTopbiM yxa_aanl!eM Ha paayMHpCTb CAe11~nlioro .npeA-

nOIIOlKOHHll C11YlKBT TO, 'ITO OHO ,llSGT COrllBCHO BOilH'IHHbl H3MOHOBHII Illl0W8IIB p030H8HCanpH 

OXIl8lK.liGHIIH o6paana AO TOMnepaTyphl 77°K C ·paC'IOTHOl!, (PaC'IeTHOO .113MOHOHIIO "'12%, 

~ (77°K) = 0,694 as). 

HeHaMennocTb n11omaA11 peso nan ca na o6paane 113 C Cl 4 , no-snnDMOM;y, ronopnT 

,o TOM, 'ITO .!11111 STOrO COOAIIHOHHII U llpH KOMH8THOJ! TOMilOpaType onpOil011liJOWHM _,llOnnnep

S<jl<jleKT liB11liOTCII ae nopoMemenne IIAOP Cl 
36 

BMOCTe c MonexynaMII, a BHYTPIIMonoxynBp

Hble IIBIIlKOHIIII, KOTOpbiO C11860 38BIICIIT OT TOMnepaTypbl, 

C TO'IKII 3pOHHII aaxolK.liOHHII peaonancnhiX napaMeTpon no nnomaAliM axcnepiiMOHT811b

HhiX .KpHBblX nony'IOHHbiO. p03YilbT8Tbl yKil3biB8JOT na Heo6XO.liHMOCTb TW8TellbHOrO paCCMOT

pGHIIll KOHKpOTHbiX OC060HHOCT01! COOilHHOHHl!, C KOTOpbiMH llpOBO.liiiTCll H3MOpOHIIII, II 88 BaJK

HOCTb paapa6oTKII MeTonon yqeTa nonn11eponcxHx nonpanox Allll 6onee m11poxoro xnilcca coe

nnneniil!, '10M STO IIMOOTCII D H8CTOIIWOO BpOMIIo 

36 
npyrol\ 38118'101! ASHHOI! pa60Tbl f5blll0 H8XOlK.IlOHIIO napaMOTpoB ypOBHII 405 an Cf 

HaMII 6binll IlaMepOHbi nponycxaniiii lliiTII o6pa3non Na Cl C11enyromel! Tonmiinhl: 
21 22 22 22 22 85 

6,92,10 j 1,04,1 0 j 2,08,10 j 4,15,10 j 4,58,10 IIAOp Cl na KB8AP8TIIblli can-

TIIMOTp II llpODOilOHO OllHO II3MOpOHIIO C8MOHHiliiK8llHH npii TOilWBHO-IlOTGKTOpnOro II nponyc-
21 b 2 

6,72.10 nnep Cl lcM c noMombro neTOxTopa paniia-xaromoro o6pa3non n_0 = n ~ 
/11/ T • 

lliionnoro 3aXBaTa • nocno Bhl'IIIC110HIIII nnomanen po3onancon na KpiiBhiX nponycxan1111 
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napaMeTpbi f II ,rn f5blllll Hai!nGHbl MGTOAOM IUlliMGm.DJJIX KBaApaToB, MGTOA pSC'IeTa 

113110l!Cen B llpH110lKGHBII, Ha pHc, 2 npxneneu· "xpaf5" - rpa¢HKB r • f(grn ) llllll BCOX 

llllOWSAOl! nponyCKSIIHll II CSMOHH.IlllK8lliiHo BHABO, 'ITO KpKBNG ,llllH CllldbiX TOIICTWX of5p83llOB 

npaKTII'IOCKII COBnanaJOT MGJKAY· COf50l!, J13MOpGIIHII CO BTOphl).( TOilCThl).( o6pa3ZlOM f5h!IIJ[ Bhl• 

nonHeHhl 111111 npo~epxH JianelKliOCTH nony'IGIIBhiX peaym.TaToa, BN'IIICJieiDLII f5Nnlt npoael!leHhl 

,llllH 6 '3H8'IOHBI! .-~ B ltHTGpBane OT 0,3 AO 2,13 SB, 0npGAGilH9Nhl8 3H8'19HllJI Aim Epall~ 

HIIX 3HS'IGBHl! ~ OTIIll'ISilBCb ncero 118 10% (0,03tl - 0 1035 an), 3HS'IGHBe f CJiltblro 

38BBCHT OT ~ • Ha puc. 5 zao6paJKena aanHCIIMOCTh r OT npKH.IIThiX 3Ha'lenal! l!J. • 

~ha XPIIBSII lliiWHB.II: paa noKa3h!B80T, H8CitOilbKO B8lKHO TO'lBO onpeA&IDITb ~ JVm TO'lBO-

ro 118XOlKAGHHll f, Mhl OCTSHOBIIIlHCb liS 3H8'191IJ[J[ ~ '" 1,096 an llO DpliBGll:GliHhl).( Bhl-

me coo6paJKeaHnM, B 11TOre 6hlml nony'IOHhl cneey!OlUJie 3Ha"£ellllll napaMe'rpon yponu 
u 

405 SB Cf 

'IOMy COOTBGTCTByeT 

f • 0,823 :!: 0,083 SB1 

g•f • 0,037 + 0,02 an, 
n -

uo = 289: 32 6apa. 

llony'leHHOG 3H8'IGHHG U 0 noaBOilllGT 38HOBO onpGAGIDITb f p If f y .llllll STOro 
171 

p930H8HC8 nO ABIIHhiM paf50Tbi , ABTOpbl STOll paf50Tbi liaDinH, "'TT u
0 

fp •16+86apllft - .. 
H u r - 120+ 10 6apn aB. 0TCJOIIa MOlKHO nony'IIIT& , 'ITo ll:llH ypoiJII.ll 405 en Cl 

o r -

rP 55 + 18 MaD II 

J1cnOilb3Y.ll BHOBb HSi!AGHIIhiG 31I8'19HIIll f 

f y Allll BCeX B03MOlK!IhiX 31I8'10Hlll! fjlaKTOpa g 

f • 42() + 57 MaB, ·r 

gf 11 1 f P'MOlKHO Bhi'IHCJiliTb f 
11 

H 

B npettnOIIOlKGliiiH1 "'TT STQT peao!Iau_c 

o6ycnonneH s - BnB p - norurol! ( t • 0 HllH f - 1 ) , 3nr pe3ym.TaThl npanet~e-

Hhl B T8f5nun:e, 

f n MSB 

f
0

+ f p . MSB 

J- 0 
f • I 
g- l/8 

296 + 16 

350 + 24 

Y:y = f -r p- f
0 

•MaB 575 + 86 

Ta6nJina 

J- 1 
f - 0,1 
g• 3/8 

99 + 5 

154 + 19 

669 + 85 

J - 2 
t- 0,1 
g- 5/8 

59 + 3 

114 + 18 

707 + 85 

J- 3 
f- 1 
g- 7/8 

42 + 2 

97 + 18 

126 + 85 

· IV 
Banno, 'ITO Hal\neHHhle 3H8'10HBII r If lfn If 3H8'18HH.II Uo rpl{ uory Jl3 paiSOThl 

aa116onee xopomo cornacyroTCII MelK.Ily cof5ol! Allll 1 = 0 , f - 1. Coo6paJK9HitH o TOM, 
86 ~q, . 

'ITO ypoBOHb405 SBCf .11BilH9TCSl p -p030H8HCOM1 BhiCK838Hhl If B patSOTG Ha TOM OCHOB8HBH1 

'ITO npHB9119HH8ll nel!TpoliH8ll mllpHH8 STOro ypoBHll Allll • 0 OK83hiB89TCll MGHbme 

na 2 nopHAxa, 'ISM .!11111 OTPIIll&Tenbnoro yponn11 11 ypoBHH 17 xsn. 
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B 3aKmo•mHne aBTophi C'IHTaroT CBOHM npnSITHbiM nonroM noonaronapnT.& <P,n, 'IIIannpo 

aa rmnnnaTnBy B nocTaHoBxe aana'ln n aa none3HbiC oocy;!(ACinl'SI. 

fiPHnO)KEHHE. Onpe)leneane rrapaMeTpOB pe30H!UICOB MCT0/10M rrnoma,t~ell c liOMOH!b!O 

3.'!CKTpOHHO-,Bbi'IBCIJBTCJJbHOli MaJl!!IHbl • 

Ecnn umpnna <jlymmnn pa3pemennR anrrapaTypLI cpaBHHMa c rronnoll mnpHnol! pesonanca, 

onpenenenHe napaMeTpoB peaonanca no sxcnepnMenTan.&lihiM nallnbiM nponsBonn;cg MCToiloM 

rrnomaJleli. 

MaTCMUTH'iCCKSSI cyll!HOCTb 3TOrO MCTOJla COCTOHT B pemCHH~ rrepeonpe)lerrennoll CHC

TCMLI ypaBaeanl!, CBII3hiBaromnx s.naqeune nnomanell pesonancoB c pesonancnb!MH napaMeTpa- · 

Mn, nonmrepoBcxolt mnpnaoli, TonmHaoif oopasrtoB. nepBonaqan.&llo MeTon nnomaneif OLin paa-
. /10 11/ 
BHT nnli naHHhiX o nponycKannn ' • Hecxon.&Ko noannee OhliJH paccMoTpeHhi cnoco6bl o6-

.. /I2/ 
paOOTini JlSHHbiX 0 pani!SIIJIOHHOM 38XBaTe1 paCCCSIHJIH I! CtlMOHHili!Kai!l!ll , 00b!'IHO yiiOMSI-

HyTaH Bb!WC CHCTCMa ypaBlieHI!Jl pemaeTCH rpaqll!'ICCKJI, 3TOT CllOCOO OTJJI!'IaCTCH OOJJbWOI! 

npocToToif H HarmrnHocT.&ro, Ho HMeeT cymecTBeHHbie nenocTaTKH. OcuoBHbiM H3 anx liB/IsteTcn 

HC!lOCTUTO'IHaH CTpOrOCTb B OTb!CKaHI!H UaHOO/Iee BCpOHTHbiX 3H8'ICHHI! pC30HaHCHb!X napaMeT

pOB n HX omHoOK, CymccTBCHno TaK)!{e, 'ITO rpaljmqecKnll MeTon Tpe6yeT 6on.&mnx saTpaT 

Tpyna. Oco6emw rpoMo3AKHM oa CTaHOBI!Tcn B Tex cny'laRx, Korna Heo6xonHMo Y'IHThiBaT.& 

llOilpllBKII Hll Kpb!JlbH pe30HUHCOB li HCHOJJb30BaTb MCTO!l_ UOCliCJlOBaTCilbHbiX IIpHOliH)!{CHHI!. 

HaMn Ob!lia paapa6oTaHa nporpaMMa nrrR sneKTpoaao-Bbi'lHCrrHTerr.&Hol! MamHHhi M-20, 

IIpC/lHa3Ha'leiU!ali JJ.i!II OTb!CKilHHII rrapaMeTpOB pC30HaHCOB H3 HCliHHCilHOI! CHCTCMbl ypaBHCHHI! 

Bun a 

x) 
A +a 

1 ...: I fl ( n I ' r ' gf' n . "') i=l,2 ... k, 
(I) 

C HOMOil!b!O MCTO!la HSHMCHbillHX KBanpaTOB ll MCTOna llOCJJCJlOBaTeJJbHb!X IlpllOIJH)!{CHHll, fipH 
' /13/ I 

3TOM npnMcHRnac.& CTaHnapTHali rrporpaMMa MHK n Bhi'lncneaHbie paaee Ta6nnnhl, cng-

/I4/ 3~>IBaromHe rrnoman.& !Oaa nn>I peaoHanca c napaMeTpaMH peaonaHca , fiponaBOilH~>Ie no 

rrapaMeTpaM, Heo6xonHMhte B MHK, naxoannnc.& 'IHcnenHo npn rrepeMeHHOM mare, Bb16npae

MOM TaK, 'ITOOb! OillliOKH B IIpOII3BOilHh!X Ob!JlH Ma~bl, fio JlOCTli)!{CHIIlr MHHHMyMa <jlyHKUllll 

liai!OOIJblliero npaBAOiiOilOOHli, KOTOpOMy COOTBCTCTBY!OT HCKOMb!C lipHO!iH)!{CHHII r- n rJ n 1 
B 3Ha'ICHHH A i BBOilH!iliCb liO!ipBBKH Ha Kpbinbii p930HilHCa 

x/ ) 
B ypaBHeHHH (I A i -nnoman.& peaoaaHca 6ea y'leTa Kphm.&eB, ui ;-epenHeKBan-

paTnqecKaB OWHOKa liilOilt81lH1 Di -TOJJH!HHa Oopaaua, f li gf n - HCKOMb!C rrapaMeT
·pb! peaoHaHca, 1'1 - norrrrneponcKan mnpHHa, HHneKc i onpeaenneT TomuHHY o6paaua n 
THII H3Mepeanl!, 

8 

') 

fl. A 
I 

2 
n a r ,_1_ 

2 E 

a 
0 

- a¢q,eKTIIBH08 ceqeaire B MUCHM}'MC1 - 9HepreTII'ICCKHII nnTepsan, r;ne 

IIOilC'IIITb!Banocb 3KCII9piiMCHTallbH08 3H8'1CrrHe nnomanH) 1 ll npouenypa nOBTOpBJJ8C.& aaHOBQ, 

Bbi~cneHIISI npepb!Bannc~ Korna naMeHeHHe napaMeTpos np11 nepexo;ne aT npu6nuMeHHH 

HOM9p It npn6niDKCinl'IO j + 1 6blno MCHLme 114 norpemno=ell napaMeTpos. 

Cne;nyeT OTMCTI!T.&1 'ITO nporpaMMa CT~OII1I8Cb na npeniiOJJOJK~HHII 0 Ulli!OCTII nonpaBOJt 

fl. A i ( ·Ai »fl. AI ) 1 li03TOM}' nonpaBXII B ai lie BBOilllJJIICbo JlporpaMMa1 He CBH-

aannan c- yKaaaHHbiM npenrronoJKeHHeM ,_nonJKna Y'IHTb!BaT.& H3MeneHH_e u 
1 

11 npuanMaTb BO 

BHHMaBHe, 'ITO norpemnocTn B t. A o6ycnonneHbl He TOnl>Ko omuoxaMn napaMeTpon, no 

n omn6JtaMn B E , nocnenHHe cnnaaHbl c snepreTII'ICCKol! mnpnHoll JtaHana anannsaropa, 

nosTOMY MoryT 6b!Tb BenHXx, ecnn B HynenoM npn6nHJKennx nnoman.& pesoHanca C'IHTaeTcSI 

no Mano)Q' ~cny xananos, 

Peayn.&TaTbl Bhi'IHC~eHBI! no MCTOAY HlliiMCH&mux KBanpaToB anannanponanuc.& c no

Mom.&ro XpHT9pHH x' . B HameM cnyqae 

x2 
k 
X 

i=l 

n aan6onee nepoBTnoe sna'IeHHe 

Ai -fi )2 

a 
i 

/=~- 2 • Bbi'IHcnenHble 3Ha'leBlJB x 2 Bb!Bonnnnc.& 

Ha liC'IIlT.& BMCCTe C OKOH'IaTel!bHb!Mll 3H8'1CHBSIMll IIapaMCTpOB ll liX cpellHCKBanpaTH~biMll 

omH6xaMB, nonyJiieltabiMH no MHK na 6aae cTaTHCTH'ICCKHX omn6ox rrnomanel!, 06bi'IHO nnn 

C03AilrrHSI B03MOlKHOCTll BH3yan.&noro KOHTpoJJSI 38 XOilOM Bb!'IHCJJ9HIIll II rrpouecce C'ICTa Bbl• 

BOilllnBCb 'Kpaobl' - reOM9TpH'ICCime MCCTil TO'ICK (f 1 1:f n ), YllOBJI9TBOpH!Oil!HX ypaB-

neHHnMH A i = f1 { gr
0 

, r, t., n i ) (eM, pnc. 2), 

B npaxTHKe Bhi'IHCneHHI! noaMOlKilhl 3 cny'la>~: 

I. ·3Ha'leaHe x 2 neJKHT B npenenax noBepH'renbHoro HnTepBana (Mb! npunnMann 5%

rrpeaen), 

2, 3aa'ICHHC X 2. Bh!XOiliJT sa npenenbl llOBCpiiT9JJbHOro HHTCpBana1 rrpll'tCM OCHOBHOit 

BKI!Sil B 3Ha'ICHHC X -2 BHOCIITCH OllBIIM-.. ABY),{jl 113MCp91iHIIMH, 

3, 3na'leRHe x 2 
Bb!XOAHT aa rrpenenhi noBepn7·en.&noro HHTepnana. npH rrpHMepH·o pan

llbiX BKJJallaX B X 
2 

OT DCCX IJ3Mepennl!~ 

Cny'tall 1 cooTBCTCTByeT 'xopomnM' nsMepenu~M. 3aaqeHHe norpemnocTell napaMeT

poB nomtum orrpenennT.&en no oGmeMy npaanny MHK. YMliOli<enneM Bb!BeneHlibiX 3Ha'lennll omx-

Oolt Hll BCI!H'IIIHY £ = V ~ • Bo 2-oM cnyqae U91iCCOOOp83HO OTOpoC!!Tb CCpHH1 BHOCHH!Re 
k -2 

'lpe3MCpHO OOIJbWOit BKnaJl ll !iOBTOpHTb Bbi'IHCI!CHHH, 

9 



Cnyqal! 3 aoaMoJKeu Toraa, xoraa a 
u 1 He Y'ITeHbi ace cnyqallabie omu6KH, u ace ua-

Mepeana paaaonenai>I. B aTOM cnyqae, CTporo roaopa, cneayeT aaoab npoaaannanpoaaTb cno

co6bi onpeneneunn u H ahlHaHTb npH'IHHy paCXOlK/leanll B :X 2 
• Ecnn lKe aTO He yaanocb, TO 

I 2 
npH He CliHIDKOM 6onbiDOM 

MOlKHO nocTynnTb TaK, xaK .u a cnyqae I, T.e. yaenH'IHTh 
norpemaocTb napaMeTpoa Ha ¢aKTop f = y -li:_. • 

k-2 
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