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l. B B e JJ. e a a e 

8 1961 rOilY rpyuua RCC118/J.OB8TQ11ell na6opaTopRR 111l8pBb1X peaxnd O~SlH ·o6aa

py:IK&IIa llpH ~lly'leBHH ypaaa ycxopeBHbiMR HOBaMH Beoaa H II:HCIIOpOJJ.a II:OpOTII:O>KHli)'WHQ 

CllOBTaBBO /J.QIIIIlllH&CII Bllp4 C nepHO/J.OM DOIIy'pacnaJJ.a JS NCex.'l/ 

5hlno s~o~cxaaaao ntseJJ.nono>KeBJJe, 'ITO aaa'lrtTenbBoe ysenaqeJJse xoacTaB'I'Iol- cllpBTa

aoro JJ.QIIQRHR 9THX B/J.9p o6yCBOBIIQHO IJ.QII9BH&M R& 83 OCHOBBOrO, a 83 B036ylKJJ.&RHOrO 

/2 S/ 
COCTOHBRjlo nocneJJ.yJOlllR&, 6onee Tlll8T911bBbl9, RCCil&llOBUHB ' UpB~IIH ~TOpOB K 

\ 242' 
38KIIIO'I9RRIO, 'ITO CUOBTaBBO /J.~IIHTCB ,no-BRilBMOMy, Am , o6pa3yJOlllHIICll B H30Mep-

ROM tocToaaan. Ysenaqeaae cxopocTa pacn8/J.a &Toro R30Tona no OTBOLUeaaJO x·cnoxTaa-

' BOMY ll9118HRIO, DO BC&Jl B9poB'I'BOCTR, Dp9Bb1LU8QT B911R'IRRy 10
20, a aaeprRB B036y>KJJ.9RBR 

COCTaBIIB9T 3-4 Ms_s. 

~ 

BoaMo»eao, 'ITO cylUecTByJOT HJJ.pa c aaoManbHo .Bblcoxoll sepoHTBOCTbiO cnoaTaaaoro 

JJ.eneBHSI 'JI Dpa MQRblliHX 8Bepr~BX -~036ylKJJ.9HBH. noaTOMY 6hiiiH nOCTilBlieHbl axcnepeMeB-

Tbl no noacxaM KOpOTII:OlK;IIBYlllBX. B3QMepOB CO Bp9M9B8M >KH3HH ~ HQCKOIIbKO C9JcyHJJ.. 

HaMH 6blna pa~pa6oTaaa BbiCOKO'IYBCTBHTenbHaH MeTOJJ.Hxa peracTpauae cnoaTaaao

ro 
1
A8119HHII DpoAyKTOB SIIJ.9pBblX peaxnal! H8 TH>KellbiX HOH8X. 0Db1Tbl DpOBO/J.HIIHci;o Ha 

BuyT.peHli&M DJ''IIt9 SlO-caHTHM9TpOBOro UHKIIOTpoaa na6opaTOpHH HJJ.epHbiX pe8Killlll OHSIH; 

2. MeTOAHKa sxcnepaMeHTa 

Pa6oTa nposoaanacb c noMOWbiO JJ.Byx cneuaanbHbiX npo6aaxos. Oaea aa aax upea

CT&BIIHII co6oil CO'IQTaBHQ H8KIIOHHOil MHWQHH H DOIIynpOBO/J.HHKOBbiX /J.QTQKTOpOB /J.IIII pe

rHCTp8URR OCKOIIItOB, Apyroll - 6ecKOH9'1HYIO Henpepb!BHO JJ.BR>KYWYIOCH 119HTy, DpeJJ.H83"" 

Ba'leHHYIO /J.IIH Tp8HCDOpTHpOBKH BJJ.ep-npoJJ.yKTOB pea ltURH K /J.QTQJI:TOpaM OcitOIIKOB, 8 11:8-

'I&CTBQ II:OTOpbiX HCDOIIb30B811HOb CTQKII8 HIIH opr8HR'I9CXH9 DII9BII:Ro 

npo6HRK C H8KIIOHHOII MBW9Hbl0 paaee HCDOIIb3 08811CSI /J.IIH R3y'I9B~SI CDOBT8HHOrO 

/J.9119HRSI )J30TOD8 102-ro aneM9HT8 C M8CC0Bb1M 'IRCIIOM 256, R ero DOJJ.p06R09 ODRCilHH9 

/4/ 
/J.aBO B pa60T9 , 

npo6HBK c 6ecKOH9'1HOII IJQHTOII CX9M8TH'I8CKH R3o6pa>KeR 88 pac. 1. YpaHOBaJI Ma

weab (S) noMewanacb BHyTpn ronosxa npo6anxa, uanonaeuaoro renaeM JJ.O AasneaRH 

40 MM. pT. CTOII6a • .HJJ.pa-npoJJ.yltTbl pe8KUIIII Bb16BB811BCb 83 MHW9HH H C06Hp811HCb Hll'. 

3 



HHKeneayiO neHTY TOnWHHOit 0,04 MM H WHpHHOII 40 MM, nonHaa .anHHa neHTbl COCT8Bnana 

8 MBTpOB, CKOpOCTb. neBTbl MOrna. H3MeBIITbCII B npe.aenax OT 0,05 MICeK .00 10 MICeK, 

B.aonb neHThl pacnonaranHCb .aeTeKTOpbl OCKOnKoB - CTeKnaHHble nnacTHHK's, PaccToasse 

(c) OT neHThl .00 CTBKRHHJIOll nnaCTHHKH COCTaanano 1,5 MM, 06waa .anHHS (a) CTBJUIBH

Hh!X .aeTeKTOpOB M&HllnaCb OT 0,5 .00 i,5 M B pa3HbiX SKCR.BpHMBHTBX, PacCTOHHRB OT 

KpaH nepaoro .QeTeKTOp8, .QO. MHWBHH '(a) pa&HRnOCb 6 CM, Bh!COTS .!l~TBKTOpOB p88HHnacb· 

Bb!COT9 MHWeHB, 

nocne o6ny'leHRH CTeKnS no.aBepranHCb XRMB'IBCKOII o6pa60TKe, B pacnpe.aenesae 
16/ 

TpeltOB .QCKORKOB n_p CTeKnSM onpe.aensnOCb C R,OMOWblO MB!tpOCKORS 

no STOMY pacnpe.oeneHHIO, C y'laTOM CKOpOCTH neHThl 0 Bbi'IHCn!InCst nepBO.O nonypa c-

na.aa npo.ayKTOB pealtllBB, 

3, J.13MapeHBH B , pesynbT&,Thl 

noaCKR ltOpOTKO)KBByWBX B30Mep08 CO BpaMeHaM )1(8388 ROpH.OKa RaCKORbltRX CeltyR.O 
231 20 

npoeo.oanacb B peaxuaa U + Ne 

8 nepeb!X )Ke OllbiTaX Ha npo6HHit9 C RaKRORROII MHWeHbiO 6blnH 06Hapy)KeHbl CROH

TSHHO .aenHWBeCH H.Qp8, Bh!XO.O KOTOpb!X 3Ha'IBTenbHO ()onbWe, '19M B peaKUHH 
2, 22 14/ 

U + Ne , a nepao.a nonypacna.oa 6naaoK 1t 3 ceKys.oaM, 

J.1aMepeaas aenacb a cne.ay10well nocne.ooeaTenbHocTa: saKnoaaaSJ ypaaoeas MBWeHb · 
. 2 

C aqxpeKTHBHOll TOnWBHOll 4 Mr/cM o6ny'lanacb B Te'leHae 10-18 ceK ROTOKOM BOHOB 
13 ' 

0,9-1,2,10 'ISCTBU/Celt, 

3aTeM RY'IOit BOHOB Bb!KniO'IMCll, It MHWBHB RO.!lBO.OBnHCb nonynpOBO.!lRHitOBhla .aeTelt" 

TOphi, KOTOpble perBCTpHp088RB OCKORKR CnOHTaHHOrO .oen1HHH npo.ayKTOB peaKUHH 1 Halto

n&BWBXCH B MBWeHB sa nepao.a o6ny'IBHBH, 

BpeMH · peracTpauaa oc~tonKOB ne)Kano a BHTepaane oT 10 .ao 24 ceK. TaKoll npouecc 

MROroxpaTHO ROeTOpHnCH 1 'ITO R03BORHRO C He06XO.!lHMOII TO'IHOCTbiO onpe.oenHTb nepao.a 

nonypacnapa cnoHTBHHO .oenswaxcs npo.ayKTO& peaKUBB. Bena'I&Ha nepao.aa nonypacna.oa 

oxasanacb pllB!ioll (3,5 ! 0, 7) celt, PeaynbTaTbl onbiTO& npaae.oeshl Ha pac, 2. 

8 SltCRepBMeHTBX1 RpOBO.OHMhiX Ha npo6HBKe C HaKnOHHOII MHW9Hbl01 B03MO)KeH 4JOH 

aa-aa .aeneHHll ypaaa, co.aep)Kawerocs a MHweaa, aanaa.abrBaJOLUHMB seltTpoaaMa, O.aaa

ltO ltOBTpOnbHh!MH SltCRepHMBHTaMH 6blnO noltaaaH0 1 'ITO STOT 4JoH He BHOCBT aaMeTHOll 
141 

owa61ta B peaynbTaTbl B3Mepeaalt nepao.aa nonypacna.oa 

4 

'},1 ,, 

, ·~. '· . 
1 '' 

3H.a'l·eaae nepao.oll :nonypacnaJJ;a cnoaTaaao .aenawaxca s.aep, o6paayl<l 

llBB u2"+ ·Ne
20

, a· ax ahixo.a 6brnH TSit)l(e aaMepeah! sa npo6aaxe c 6ecx 

r.ae 4Joa, o6ycnoenell,rhllt 38U83.0bi8810LUBMB ReltTpOHSMH 1 OTCyTCTByeT, 8 
. 2 2 

o()nyqanacb MRW9Hb RROLUa.!lbiO 2 CM B TOOl,UHROA 900 MKr/cM HOBaMB 

raeA 120 Mas. 

PeaynbTaTbl H3MepeHHSJ c noMOLUbiO STOlt MBTO.ORKH TSK)Ke npaee.oeahi 

nony'leHHh!A Bhlxo.a cnoaTBHHo .aenl!LUBXCII s.aep c nepllo.aoM nonypacna.oa 

.OHTcst a xopoweM cornacaa c aenR'IBHoll, onpe.aeneaaoA aa ·npo6H&Ke ~ aar 

WBHbiO, 

J.1ay'laHBe p981tllHB· U 
231 

+ OH np0ao.aanocb e Tex *e ycnoBHllx a 

Ht;IKnOHHOJI MHW9Hbl0, 6hiRO 06Hapy)KeHO, 'ITO npo.ayKTbl STOlt peaK!lBB ,,RCD 

TBHHoe .oenesae c TaltHM *e aaaqeaaeM nepao.aa nonypacna.aa ( psc,; _8J) • 

.fl.nH OU9HKH Bh!XO.Qa npo.OyXTOB STBX pealtUHit HB06XO.!lBMO 6bi~O YIII~C 

oC5ycnoanesHyiO ¢oHOM oT aanaa.Obi&SIOLUBX seATposoe, YpoaeRb cjx>sa :a<iile 

141 0 • Kalt B B pa6QTe , THOCHTenbHOe 'IBCnO 4JOHOBhiX .aeneHBit 6h!n0 60RI>WBI 

a· aoapacTano c yaens'leHHeM asepraa, a o6eax pea~tuasx. O.asaKo asocRMa 

He npear,rwana 30% npa E 16 
"' 108 Mae a 20% nps E 

20 
" 135 Mae, 

0 Ne 

B Ta6nliue npe.acTaBn9Hhl Bh!XO.Obl CROHTSHHO .aenHLUHXCH npO.!lYitTO 

Ha O.!lBH na.aaiOLUHit HOB ·.OnH TOnCTOit MRW9HH ypaaa, .UaHHble npaae.aeHbl 

H a4Jcj:JeKTHBHOCTH peraq•pauaa, paesolt 14%, 

.UnH 6oRbWHHCTBa yltaaaHBbiX 3Ha'I9HHit SHeprHH H3M9pHnHCb nepHO.!l 

H.aep-npO.!lyKTOe no OTHOW9HHIO It CROHTBHHOMY .oeneHHIO, J.1x 3H8'19HHH B 

601t OCT8B8nHCb noCTOHHHbiMR .anst paaRH'IHbiX 3H8'19HHit 9HeprHH 8 o6eHX ~ . / 
3To nocToHHCTBO nepso.aa noaeonseT c.oenaTb aa~tnJO'IeHae, 'ITO o6e 

.OHT K o6p830B8HHIO O.OHOrO H TOrO )Ke B30TOna, KOTOphllt HCRh!Tb!BaeT cnc 

aae c nepHO.!lOM nonypacna.aa (3,5 :!: 0,7) celt. 

4, 06Cy)K.aeHH9 peaynbTSTOe 

231 20 
CnoHTaHHOe .oeneaHe, conpoBO*.aaJOwee• pealtnBR U + Ne H U 

c T 
11 

• 3,5 cex MO)KeT 6b1Tb o6ycnoaneao pacna.aoM s.opa 

p98KUHH U 231 
+ 0 U npH nOnHOM CnHstHRH H,8neTaiOLUero BOBS C H.!lpOM-

BO.!lHT It o6p830BaHHIO COCT8BROrO st.apa 4JepMHH, 

•" 

5 

~ ~ 

~-----------------------------------



UUOll 0,04 MM U WHpUUOll 40 MM. nonUBil JlnUHB ll9HTbl COCT8Bnl'ln8 

HTbl Morna uaMeH!ITbC!I B npeJlenax OT 0,05 MiceK JlO 10 MiceK, 

anucb JleTeKTOpbl ocKonKoB - cTeKn!IHUble nnacTHnK'a, PaccTOIIHHe 

ll!IH!lOll nnaCTBHKU COCT8Bnlln0 1,5 MM, 06Ula!l JlllBH8 (a) CT9JVIBH-

8Cb oT 0,5 JlO 1,5 M B pasablx aKcnepaMeuTax. PaccTo!IHBe OT 

a. JlO MUW9UU (B) paBUSillOCb 6 CM, 8biCOT8' Jl4\!T9KTOpOB pa8H!IllaCb' 

cTeKna noJlBepranucb xBMB'IecKOll o6pa6oTKe, a pacnpeJleneaae 

/5/ 
·eKnaM onpeJl9ll!lllOCb C DOMOUlblO MBKpOCKOD8 

C y'leTOM CKOpOCTH ll8HTbl 0 Bbl'IUCllSillC!I nepBOJl DOllypac-

3, VfaMepeHB!I B pesynbTA.Tbl 

UBylllUX U3QMepOB CO BpeMeHeM }K83HH DOpl!JlKa H9CKOllbKBX CeJtyHJl 

U u 
238 20 

+ Ne 

biT3X H8 npo6HHK8 C HaK!lOHHOll MUW9Hbl0 6binU 06Hapy}KeHbl CDOH-

8, BblXOJl KOTOpblX 3H8'1BT8llbHO 60llbW9 0 '19M B p98KUUU 

nepuOJl nonypacnaJla 6nusoK K 3 cexyHJlBM, 

Cb B Cll9JlYIOlll9ll flOCll9JlOBaT9llbHOCTU: H8KllOHH8SI ypaHOB8ll MUW9Hb · 

2 
ROll 4 Mr/CM o6ny'l~naCb B T8'19HHe 10-18 ceK DOTOKOM BOHOB 

eK. 

OB Bh1Kn10'18llCH, K MHW9HB DOJlBOJlHllBCb nonynpOBOJlHHKOBbl9 Jl9TeK" 

pupoBanB OCKOllKB CDOHTBHHOro JleneHHB npOJlYKTOB peaKUUU 1 HaKo-

.sa nepBOJl o6ny'leHBH. ' 

. uau ocKonKoB ne*ano a HHTepaane OT 10 JlO 24 cex. TaKoll npouecc 

'ITO D03B0llllll0 C He06XOJlUMOll TO'IHOCTblO onpeJlellHTb nepHOJl 

npoJlyKTOB peaKUBB, BenH'IHHa nepaoJla nonypacnaJla 

PesynbTaTbl onbiTOB npaBeJleHbl Ha pac. 2. 

o DpOBOJlHMbiX Ha np06HHK9 C HaKnOHHOl! MBWeHbl00 B03MO}KeH !j:lOH 

COJlep}KBUleroCH B MUWeHB, sana3JlbiBaiOUlHMB HeliTpOHaMH, 0JlHa

nepHM9HTaMB 6blll0 DOKaSaHo, 'ITO 9TOT !j:lOH He BHOCBT saMeTHOll 

/4/ 
R3Mepeaall nepnoJla nonypacnaJla 

4 

.,. 

.. 

3".a'leHKe nepKOJlll nonypacna,l;la CUOHTaRBO Jl9ni!WBXCB !l.llep, o6paayiOlllHXC!I B peaK

llBH u"'+ Ne 20 
, B BX BblXOJl 6blllB TaK}Ke B3MepeHbl aa npo6HBXe C 6eCKOR9'1HOI. ll9HTOI, 

r.lle ¢oa, o6ycnoaneHJiblll sanaaJlbiBaiOmRMII ael!TpoaSMa , oTcyTcTayeT. B a'I'OM ~cny'lae 
2 2 20 

o6nyqanacb MRW9Hb DllOUlaJlblO 2 CM R TOOI,UBHOI 900 MKr/CM HOHaMB Ne C SHep-

rRell 120 Msa. 

PesynbTaThl H3M9p9HH!I C DOMOWblO STOll M9TOJlRKR TaK}K9 npRB9Jl9Hbl Ha puc, 2 , 

nony'leHHhill: BbiXOJl .cnoRTSHHo Jlenamaxca BJlep c· nepHOJlOM nonypacnaJla 3,5 ceK aaxo

JlBTCH a xopoweM cornacaa c aenaqaaoA, onpeJleneul!oll aa ·npo6aaxe c naKnoaaoll: MH-

weabiO. 

Vfsyqeuae peaKUBB U 
231 

+ Ou npqBO.IlRilOcb B T9X }K8 yCllOBUHX aa UpOOHRK9 C 

Hl;lKllOHHOl! MUW9Hbl0, 6blllO 06HapylKeHO, 'ITO npOJlyKTbl STOll: peaKUBH RCDbiTbl!lalOT CDOR

TSHHOe Jleneuae c TaKRM lKe aHa 'leBa eM uep&oJla uonypacnaJla (puc. 3) • 

.Lln11 oueHKH BbiXOJla npoJlyXTOB &Tax peBKDRll: ueo6xoJlRMO 6blno yqecTb owa6xy, 

o6ycnosneHHyiO !j:loHOM OT· 38ll83JlbiB81011.1RX HeiTpOHOB, YpOB9Hb cpOH8 R3M8pllllCH TBK lK8 01 

/4/ • 
KaK B B pa6QT9 , 0TKOCBTenbHOe 'IHCllO !j:lOHOBbiX Jl9ll9HBll: 6hlll0 60llbWUM Ha KHCll0pOJl8 

H. B03paCT8llO C yeenU'I9UU9M SHeprRB • B 069BX p88KUH!IX, 0JlHaKO BHOCUM8ll HMH OWB6Ka 

16 
ue npeBbiUiana 30% npu E 

0 
108 Msa u 20% npa E 

20 

No 
135 Mss, 

B Ta6mlue llp8JlCT8Bll9Hbl BblXOJlbl CllOHT8HUO Jl9lllllllHXCll npOJlyKTOB 3TUX peBKUHil:' 

Ha OJlRH naJlaiOUlHll: UOH ·Jlllll TOllCTOll MHW8HH ypaua, ,LlaHHble npBB8Jl8Hbl C y'leTOM !j:loua 
. f 

H s!j:lcj)8KTUBHOCTU perRC'fpau'uu, paBHOI 14%. 

.LlnH 6onbWBHCTBa yKaaaHHhiX aaaqeuuA saepraa aaMep!lllRCb nepuoJlbi nonypacnaJla 

l!Jlep-npOJlyKTOB no OTHOW8HHIO K CDOBTaHHOMy Jl8ll9HHIO, Vfx 3H8'18HHH B npeJlenax OWB-

60K OCTaBallBCb UOCTO!IHHbiMU Jlllll p83llR'IHbiX aHa'!eHHll: 9HeprRH B o6eRX peaKUB!IX, 

3To nocTo!IHCTBO nepuoa.a noaBonReT cJlenaTb aax\IO'IeHa~, 'ITO o6e peaKuRB npaso
' 

,l:\!IT K o6p830B8HUIO OJlHOrO U TOrO }Ke H30TOna, KOTOpblll: BCDbiTbiB8eT CDOHTaHHOe Jlene

HUe c nepuoJlOM nonypacnaJla (3,5 ! 0, 7) cex • 

4, 06Cy}KJleHHe peayllbTaTOB 

238 20 238 16 

CnouTanaoe Jleneaue, conpoBO>KJlaiOmee• peaXDBB U + Ne B u + 0 

c T 
11 

peBKUHH u 231+ 016 

3,5 ceK MO}KeT 6biTb o6ycnosneao pacnaJlOM !!Jlpa c Z $_100, u6o 

npH D!l)llHOM CllB!IHHB H,8ll9TaiOUl9rO BOH8 C !1JlpOM-MHW8HblO npa-

BOJlUT K o6pa30BaHHIO COCTBBHOrO RJlpa !j:lepMHR, ,.., 

' ~ 

5 

,',· 
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CpeJlH H3B9CTHbiX H30TOI10B TpaucypaHOBbiX Bnell.ceHTOB C Z, S 11)0 HST HH 'OJlHOr'O 

Hany'IBTenR c nepHOJlOM no,rtypacnaaa ~ 3,5! ceK, C~tMbiM KOpqTXO>KHB:YWIIM ~3 B3B9C't'Hb1X 

&3oTonoa no oTHowea~to K cnoHTIIHBOMY ae~JeBHto RBnllaTCII . Frn 2
" co 3H8'1eHHeM neplloaa 

. non:yp8Cl18Jl8 1 .;. ~,7 'IIIC8, 
•' ., 

8epORTH01 K' B Jl8HHOM C~:Y'1~9 ,Mbl BMeeM. JleliO CO ,cnOHTIIHHbiM Jl9n9HH9M OJlHOtO H 

TOr'O >Ke RJlp8 H3. R30M9pH0['0 COCTORHHII1 X XOT()pOM:Y DpRBOJlRT o6e BCCnEIJly9Mbl_e p98KURR, 

CneayeT 38M9TRTb, 'ITO npu 

['OCR B pe8K~RRICm~4 f . ( C
12 

, 4~ 

254 '', 
B3:y'leuaa c&ollcTB paenaaa aaOTona 102 , o6pa3yl0we-

254 I' ' 
) 102 , xanatiJopllllllcxaR rpynn8 ua6ntoJlan8 cnouTak-

/6/ 
HO Jl9JUIWHACII npOJlyKT C nepROJlOI\C nonyp8CD8Jl8 .,. 3 cex , HecMOTpR H8 H90>KHJl8HHO 

6o!lbWYIO Jlonto p8Cl18JlOB l1yT9M CDOHTaBHOrO Jl9l19HBR (30%), 'ITO Hll MHOrO DOpRJlKOB 

l1pRBOCXPJlKT PU9HKII, 8BTOpbl RpBURCIInR BB61110.Q89Mblll etP4JaKT CROHTIIHHOMy /l9l19HHIO 113()-

254 /7/ ' ' 
TollS 102 H JlllnR ~H8'19HH9 UapHOJlB UOO)Ip8CDBJlB DO OTHOWSHHIO It CDOHT8HHOM:Y 

/W-9/ ' ~ 
Jlenellato 1 , p8BHoe 7 -ce~ ' , Tu:oe ysenK'I9HIIe sepoRTHOCTB aeneuaR /lnR 102---

of /8/ I ' 

TeopeTH'IeCKK o61>RCIIHn 10x8HCCOH , 

' 254 0JlH8KO CTOnb B!.ICOK8R BepORTHOCTb COOHT8HHO['O /l9119HHR 102 • H8M _K8>KeTCR 

' 12 
YllRBKT9nbHOII, Pa3yMHO npeanonO>KKTb, 'ITO Dpll o6ny'leHKB KtopR9BOII MBWeHK HOHIIMH C •. 

Klllt II B peiiKUHRX 'f)UI + Ne 
20 

R UUI + 0 U 1 o6p83yeTCR CDOHT8HHO )lenRWBicR 830• 

Map c 1 a 3,5 cex, pacn8/l KOTOporo MOr 6b1Tb npunacaa cnoHT8HHOMY aeneHII'Io 102~ 
~ , I 

ViJl+TKtPKKIIUHR Cl10llT8HHO '/l91111W9r'OCR R/lp8. H BCCn9/lOB8HH9 CBOIICTB 1130MepHOr'O 

CoCTORllH~- 6y/lyT npOH3B9Jl9llbl B /llll1bll9IWHX OllblT8X 0 r'Jl9 M!.l H8Mepellbl H3Y'IBTb pe8KURH 

noa /leAcTBKeM Gonee nerxax qaCTRU. 

ABTOpbl B9CbM8 npK'3H8Tel1bHbl £",H. <:>nepoay 38 pyKOBOJlCTBO pa60TOA H HHTepec It 

IleA, E.J].. Jlouuy H a.n. nepenbtr'Hily 38 llOMOWb B npoB9Jl9HHR H9KOTOpb1X BKcnepHM,ea-

TOB H l101193Hbl9 JlHCKYCCHH, ' 
ABTOpbl G'IHTIIIOT CBOHM npHIITHblM /lDnr'OM no6narOJl8pRTb n.n, 'ienHOKOB80 3,£",l1Ma-

9B80 6,8, UlHTOBII 38 llOMOUlb B p860T9 R COTpy JlRHKPB rpyDIJW 9KCIJI1)'8T8URR y- 300, 

o69Cl19'1HBWHX npOB9Jl9llH9 Jl8llllbiX OllbiTOB ll8 HHT9HCHBHbiX ll)''IK8X HOllOB ll90ll8 H KHCnO-

p0/l8o 
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• 

t 

T a 6 n a u a 

-, 
8biXOJl CDOHT8llll0 .z!lenRWRXCR RJl9p C napHOJlOM nonypaCl18Jl8 (3,5!() 1 

' 2 u 
0611)''19HIIH 4 Mr/cM. yp8H8 HOHIIMR Ne • ou 

U
231

, + Ne 
ao uu• + o u 

~aKCH~oSHeprHR H8 Bbtxo.d H8 dJlHH naaato- ~8KCHM,SH9pi"HR 8biJ 

_ cnoA, ~BB WHA ROB ua enol, ~ss Jl• 

110 6,5 0 10-15 
95 4,0 

115 9,0 0 10-15 
100 4,5 

135 1,2 • 10-14 
105 5,$ 
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X HaOTOI10D TpaucypaHOBblX sneMeHTOB C Z 'S 1()0 H8T HH ,. OJlHOrO 

M nonypacnaaa "' 3,6 ceK. CaMbiM ICOpqTXO)I(H8YWIIM ~3 H388C'I'KWX 

10 J( cnoHT8HHOMY Jl91)eHHIO HBnii&TCH Fm 241 co 3H&'!enneM nepaoaa 

• 2,7 qaca. 

aHHOM cnyqae MW HMeeM JleJIO CO CI10HT8RHbiM Jl&neuJieM OJlHOtO H . ' ' 
Mepuoro COCTOHHHH, K KOTOpOMy 11pH80LlllT o6e HCCneJly&Mb18 pe81CURH, 

' 02254 ' T&, 'ITO upa a3y'leHHH ceoAcTe paenaaa asoTona I , o6paayJOwe-
. 254 I c12 

, 411 ) 102 , xana!jlop~~HAcJtaH rp:rnna ua6nJOaana cnouTak- · 
161 

T c nepaoaoM nonypacnaaa .,. 3 cex • HecMoTpH ua ueo)I(HJ18HHO 

JlOB nyTeM CDOHTAHHOrO aeneHHH (30%), 'ITO 88 MHOrO DOpiiJlKOB 

8BT0pbl npHOHC8nH H86nJOll88MbiA StPtP81CT COOHTAHHOM)' JleneHHIO 113o

H 3Ha'!euue nepaoaa nonypacnaaa no OTHoweuHJO ic cuouTauuoMy 
/8 9/ _254. 

uoe 7 ·CeK ' • TaKoe yeenH'Ieuae eepoiiTHOCTR aeneaa11 ans 102---
181 ' 

n !Oxauccou • 

254 
bJCOKBH &epoHTHOCTb CDOHT8HHOrO JlenSHRR 102 · H8M .Kiil)l(eTCSI 

, IJ 
HO npeanonO)I(HTb, 'ITO DpH o6ny'leHHH KIOpReeoA MRWeHK ROH8MR C ' 
31 20 Ul If 

+ Ne R U + 0 , o6pa3yeTCH CDOHTAHHO aenHWRACH H30• 
254 

ex, p4C08ll KOTOpOrO MOr 6b1Tb DpHDRC8H CIIOHTAHHOM)' aeneHH'Io 102 • 
, I 

cnouTauuo .llenRwerocR Rapa .H accneao8AHHe ceoAcT8 H30Mepuoro 

388,lleHbl B JlBn&KeAWHX ODbiTAX, rae Mbl HSMepeHbl R3)''1HTb pe8KiliiH 

nerKHX 'IBCTHJl, 

npH 3H8TenbHbl r.H. ¢nepony 38 pyX080JlCT80 pa60TOA H HHTepec It 

.n. nepenbJrauy 38 noMOWb a npo8eJleHHH HeiCoTopbiX sxcnepallil.eH-

CBOHM npH!!THblM JlOnroM uo6narOJl8pRTb n.n, L{enHOK0881 3,r,VfMa

DOMOLUb n pa6oTe a coTpY.llHBICOB rpynnw axcnnyaTBIIBH Y-300, 

euue Jl8HHbiX ODbiTOB H8 RHT8HCRBHbiX D)''IK8X IIOHOS ueoua H KRCno-

6 .. 

Ta6naua 

8biXOJl CIIOHT8HHO D.enRWHXCll HJlep C n~pHOJlOM nonyp4CII8Jl8 . (3,6:0, 7) Celt 11pR 
.2 20 If 

o6ny'leHiiiR 4 Mr/CM•' ypaua HOH8MR Ne R 0 

U 231 + Ne JO u"' +O,. 

~8KCHM,3HeprRH 88 
. enol. ~38 

110 

115 

136 

BbiXO.ll ua O.llRH na,llaiO- ~8KCHM,38eprHll 

WRA ROH ua cnoA, ~a8 

6,5 • 10-15 
96 

9,0 • 10-
15 

100 

1,2 • 10-14 
105 

naTepaTypa 
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n~k UOHOS 

P a c. 1. CxeMaTaqecxoe ycTpolcTBO npo6aaxa. 
1-BXOllBOe OKH0 1 2-xacceT8 1 3,-MRW8Bb1 4-.o;eTeKTOphl 
ocxonxo11 .o;eneaaa, 5-6ecxoaeqaaa neaTa, tl-xolKyx. 
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r. 
KpaBaa pacna.o;a npo.o;yxTOII ·a.o;epaol peaxuaa 
( 0 - .o;aB!lhle, nonyqeaahle aa npo6:aax~ c 6ec 

!1 -.o;aaable, nonyqeaahle aa npo6aaxe c aaxn 
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n~t UOHOS 

c. 1. CxeMBTH~ecxoe ycTpoACTBO npo6saxa. 
1-sxo.asoe oxso, 2-xacceTa, 3,-MHW&Hb1 4-.aeTeKTOpbl 
OCKOnKOB ,aen&HHII 1 5-6eCKOH8~H811 n&HT81 ti-KOlKYX• 
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" 6 B 10 12 ~ (6 

T u_]H. ceK 

~$1 !10 
Kpasaa pacna.aa npo.ayxTos a.aepsoA peaxuaa U + Ne • 

0 - ,a8H1fble, nony"'eHHble aa npo6llaxe c 6ec'xoaeqaoA nesToA. 
tJ. -.a811Hb18 1 nony'le&Hb18 H8 Dp06HBX8 C H8Kn0HHOII MHW8Rbl0 ). 
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