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Baeneaae 

B aacTosmee apewsr a wapoxol o6nacTa aaepral &JoKe nopora poJKnea&s nBouoa co6pa

aa _o6w&pa&SI axcnepaweaTan&aasr aact>op..:an•• o6 ynpyroM NN -paccestaa~ $To- D03BOBIInO 

npennpBRSIT& nepay» cep~oeaayJO nophiTKy B aaanaae sToro MaTepa:ana, a RMeaBQ, npoaec'l'a 

cP&aoahll aaana:a lq,.a./ Y:IIPYrctro NN _ -BS&BMOllelcTBRH a yxaaaaaoM &aTepaane saepr&A. 

nocDBlliiBI DpBB811 II: 8J:lKRCTB8RBhiM peweHBSIM llp8B:TJI"18CB:B BO BCeM llH8D830Be J1:3Y'lea-
. ' . RhiX aaeprJII. Oa uoxaaan TUJKe, 'ITO aeo6xonBMo npennp&BSITI> nnsr yt:Tpaaeaasr aoaaaxaiO-

IllBX 8Ul8 B H8KOTOpWX. CIIJ''IUX B80J1B03aa"'HOCTSIX . allanaaa. 

8 8T.OI llOIIOporoaol o6114CTB aaepral ll8II&HelwBA war NOr 6bl COCTOSITio B DOCTp08HB:R 

tjleaoweaonora'lecux NN JIOT8HilB8110B C IIOMOUlloiD 1101JY'I8Hii hiX ·, 9BepreTR"'eCB:BX 38BRCB-

NOCTel q,aaoawx. cnaaroa ynpyroro NN p8CC8SIBBJI. noCTp08HB8 STHX DOT9Ril88JloB 38Bep-

WRIIO 6bl B B389CTBOM CMhiCne cPeBOM8BODOrB"18CitYIO xapTBRY NN 838BMOlleiCTBBSI. 

Bon&wol &JtcaepaweB'I'an&Bhll waTepaan no aaaawoneAcTaaro ayxnoaoac5 ayJtnoaaM& aa

Jtoanea T81t1K8 B DpB aaeprBSIX BhiWe nopor~ p01K_ll8HRSI DROHOB. 8 STOI o6nact& saepral K8B-

6onee lleT&IIIoRO B3Y'I8HO pp -paccesaae npa aaepr&B oxono 860 ~aa, nna JtOTopol a 

.lly6ae BhiDOUea aa6op ODhiTOB, npeniiOJKeaahiA n . .nyaHitOBhiM, p. PhiBllRBhiM. R.C)io~onaac

.... a np.·, a T&JtMte , aay"'aBhl aeJtOTOphle xapaJtTepacT&JtR aeynpyr&x nponeccoa up• - pp 

coy nape•••· 

npR &TOM Cltllallhla&eTCB T811:8ll CHTY81lRH, 'ITO ll0CT8TO"'HO IIOJ1H08 H CTporoe <l:JeHOMeao-

nornecJtoe onacaaae. aanp&Mep, pp -paccesa&a .ri.na ~Tol saeprHH ewe ae MOJKeT 6blT& 
x/ . 

a&uronHeao &a-sa aenonaOTbl &Jtcnep&MeHT&II&HhiX naaahiX • C .a.pyrol cTopOHhl, anec& ewe 

89 COBC9M HCHO, JtaJtBe 81tCDepaMeHThl, apR Jt8B:BX yrnax B C Jt8KOI TO'IHOCTbiO llOIIJKHhl 6blTb 

BblllOIIHeHbl 8 IIepayiO 0"19p8.1l& llllll _o6ecne'I8HBII T8KOrO <l:JeHOM9BOIIOrH'I8CKOrO OIIHC8HKH, a 

'18CTHOCTB, lliiB ODBC&HBSI Dp01l8CC8 pacceH~HH Ha6opoM tPa30BhiX CllBBrOB II8pllH8111oHhiX BOIIH, 

Y'I8CTBYJ01llBX B pacceaHHR. no OllhiTY q,.a. HHJKe DOpora Meaoaoo6p83088HBB- BBllBO, 'ITO lliiB 

803MOlKBor~ yCTp8H9BBSI BeOllB03H8"1HOCTH peiQ9BIII aeo6XO.IlBM8 DOCT8BOB1t8 T8KIIX. 8B:CDepB

¥8HTOa 8 DpB T8JtBX yrnax, rne R3M8pHeMbl9 B811H'I11Hhl H8&6onee 'IYBCTBBTeii&Hhl It p831111'1Hhllol 

aapaaBTaM pewea&l. np&'leM aapaaee, ..ao npoaeJ.leHJur q,.a., aTH o6nacTH yrnoa H &TB sxcue-· 

·- pRM9BTbl Be MOryT 6biT& yBep8HHO npe.ac~38Rbl. 

Tax&w o6paaoM, aa onpeneneaaoM STane s~~:cnepaM~RTallbHQI aa<l:JopMaDHH soaa&xaeT 

R8o6XOQBMOCTio IIpelliiPRRRTJo 6on~e RJIH Meaee CTporo 060CHOB&RR08 DII8HHpOB8RH8 axcnepH

Me.BT8. 

HMem'CSI nae 803MOJKBOCTII QIISI Taxoro nnaRHpOBillllll. Oepaa"s casraaaa c peayn&T8Ta

MH paCSOT/2 ,8•41 II COCTOHT B .li811&Helli:.leM DOCII8llOI!l8T81JioROM abiDOIIH8HRH DporpaMMhl 'aon

HOrO ODhiT8'0 BTOpaa 38Jtii10'188TCH B- IIODWT1t8 H8 o0B089 yJKe HM810WerocB OllhiTHOrO M8T_epa-

x/ H a ocaoaaa&a &MeJOwerocsr s~~:cnepaMeaTan~:;aoro a.caTep&ana lllJH ynpyroro pp -pac-
ceaaaa apR aTol aaepraa a /1/ aoccTaRoaneabl- nJiwl. MO.IlYIIH xostiJtiJ•n•eaToB MaTpHU&I paccesr
a•• -~ a HBTepaane 54° i_8 ~- 1280 B aal.ae(lbl se·wecTaeHBble qacTII tiJaaoBhiX c.aa•roa aona 
COCTOHBRI 1D R 'S 
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ana IIpOB9CTB .paaOBbll aH811H3 IIpll npe.aiiOno*ellHSIX, ltOTOpble,. He HCKa:lKaSI CyW9CTB9HHblM o6-

_p830M IIOCT8BOBKY 38L18'1H .p.a., Morn& 6bl 86 ynpOCTHTb. J13B9CTBbl9 9KCIIepHM9HTan&Hbie 

Tpy.aaocTH se_ o6ewaiOT c~~:on&Ko-az6ya& 3AWeTBbiX ycnexoB B 6n&malwee apeMsr npH peanz-

38IIBH II9pBOI B03MO:lKBOCTH. 

Sonee ·upzeMnewol H atP~PexTBBaol .ansr .aan&aelwero &ayqeszsr ByKnos-ayKnoaaoro aaa

HMo.ael"cTBBH SIBnS19TCSI BTopaH B03MO:lKHOCT&1 B IIOnb3y KOTOpOI yMeCTBO C.llenaT& pg.a 3aMe

'18RHii. 

no ~~:palael Mepe, B o6nacTH saeprHA HH:lKe nopora Meaosoo6paaosaa&SI •nonabll s~6op 

~OIIblTOB• seceT ae TOn&JF;O HBtPoj;)M8.IIHIO, L10CT8.TO'IBYIO C TO'IKH 3p9BHSI B03MO:lKBOCTE!I BOCCTa

ilOBneBJfSI -x.oMnnexcBblX xos«P<P•n•esToB MaTpBIIbl M, so npH onpe.lleneas&x ycnoBHSIX H H36bl

TO'IHYIO C TO'lltH 3p9HHSI B03MO:lKBOCTel H8XO:lKL19HHSI cP8.3 paCC9SIBHSl. 3TO'J' BOIIpOc yme 06-
/5/ 

cym.aancg .ll9T8n&so, aanpzwep, B 

K powe Toro, npB BbiiiOBBeBHB Mo.a&<PanRposassoro asan_Jiaa se ace -napaweTpbl cne.ayeT 

BCKaT& ll3 onbiTa. TaK.L11151 ynpyroro pp -paccefiBHSI 5/2 ( L - t - ) uapaMeTpOB ., ~ ma.c max 

I L••• _ H t ••• npe.anonaraiOTCSI a.aec& se'leTBblMHI Mo>Kao C'lHTaT& H3BeCTHblMH aa ocao&a-
161 • 

ua • 3To ~6cToHTen&cTBO pe.waiOWBM o6pa30M o6ner'laeT aaan&a. BoaMo>KHOCT& aaiTH 

·3Ba'I9BH9 f , Bb1W9 KOTOpOro ·paCC9SIHHe MOlK9T OIIBCblBa'l'&CSI IIOniOCHblM qneBOM OL1BO-maz · 

M930BHOI .aHarpaMMbl Cli~iBMaHa aenaeT Tenep& M0.0HcPHilH{lOB8.BBbll asanH3 6onee OCMblCnes-

BblM. 

B o6nacTH ssepr11A, rJie sapsr.ay c yupyrHMH nponeccaMB zrpaiOT aaMeTBYIO pan& • sey
x/ 

npyrHe 11pOII9CCbl • Banp&Mep, M930B006pa3oBaBHSI 1 'IHCnO 118.p8.M9TpOB, Re06XO.llHMblX ansr 
~ ~ 

on«caBBB ynpyroro p8.CC951BH51 M9T()~OM napuHan&BbiX BOIIB B03p8CT89T BCn9.llCTBHe 11051BneBH51 

aononaH:Ten&BblX Kaaanoa peaKIIHH. B 'laCTBOCTH, aaan&3 sKcnep&MeaTan&BblX aaaa&x no Me -

aoo6paaoaa&~IO B_ pp -coy.aapea&srx npH s&eprHH oKono 660 Mss
171 

yKa3blBaeT, 'ITO B Ka

'leCTBe nepBOt'O llpH6BH:lK9HH51, B9 IIpOTHBOpe'laWero HM9IOWHMC51 9KCDepHM9HTan&HblM L18.HHblM 

npH <Paso sow asan&ae y npyroro pp -pacce51HH51, MO>KHO llpHBSITb, 'ITO M930HOpO:lKi:l9BH9 B 

9TOI o6naCTH sBapral 1Ip0HCXOL1HT B OCHOBHOM 83 H8'18.n&Bb1X tD 2 , 11P o,J, 2 - COCTOSIHHI 

asyx npoToaoa. Ecna orpaaa'IHT& Meaoaoo6paaosasae STHMH cocTosrsasrMa, To _aMeiOwelcsr 

9KC119pHM9HTan&BOI HHcPOpMaiiHH .llOCTaTO'IBO ansr llpOB9.ll9BH51 MO.llBcPHilHPOB8BROt'O asanaaa 

ynpyroro pp _ -paccesra&sr upa 660 Mas. 

. /8/ 
B npe.abl.ayweit aawel Kpa1'KOI aaMe'J'Ke coo6wanoc& o nony'leBHB 5 peweaal B aa-

Tepsane x 2 < x 2 < 3-:;(i • • B aaCTOSIWel pa6oTe 8TH pewesag YTO'IRSIIO'TCSI c Y'I9TOM H8KOTO- -- -
pbiX. pensrTBBBCTcux nonpaBOK. K poMe Toro, np&BOL151TCB peayn&TaTbl noacxa pewesal c 

r .... = s. · 

Bb16op 4>op~n a sKcuepRMeHTan&Bble aaaable 

1. AaanH3 6bln BbliiOnBeH C Y'll9TOM pen51THBBCTCKHX scpcpeKTOB IIOBOpOT8. CIIHH8 TOn&KO 
16 10/ ansr napaMeTpoB A • R ao <PopMynaM CTanna-Cnpysra ' • 

x/ 
M bl OTBne~~:aeMcsr 01' paccMOTpeaKsr aeynpyrHx nponeccoB sneKTpoMara&Taoro xapaK-

Tepa. 
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2. Cssrab nonHoro ce'leHRB o
101 

c WBRMOI 'I&CTblO 6eccrrRBOBOI aMnnHTYLlbi pacceBHHB 

0 . 
11

88
(00) + 1100 (o") +·~l<f'J noll 0 Y'IHTbiaanac& no ¢>opwyne, nony'leHHOI R3 orrTH'lecJtol TeopeMbl 

LlnR npouecca ynpyroro paccesKRR: 

o ... .!!.... lm [II (d') + 11
00 

({f') + 211
11

((/')], 
fof k •• 

-sOnHOBOI B91tTOp rrpOTOR8 B CHCT8M9 U8HTpa M8CC. 

S. B o6nacTR saeprHI pacceRBaiOIURxcsr 'I&CTRU, ,rlle ynpyroe pacceB&He ecT& 9LlRRCTBe&-

HO B03MO>KHbii lt8R8n p981tURR, lt8lt H3B9CTRO, ycnOBHB CRMM8fpHR H /"RHTapHOCTH S 

pRaY npRBOLlBT, sanpRMep, x napaMeTpRaauHR CTanna
111 1 

Llns MaTpRU -'a : 

2141 .. 
a • 

t 
-e r. LlnB CHRrneTa; 

Lln2 t = j , 

I'Ll9 ~f -xynOHOBCitRI CLlBHI' ¢>a3bi, R It 

• 
a

1
.±.

1 
.. Cos2t1 exp(2i81~.,J- exp(2i~J.±t), 

LlnR TpRrrneTRbiX COCTOBBRI C f • j ± 1 • 

3Llec& Hcnon~ooaoBaRbi o6oaHa'leHHB CTanna • LIP· LlnB MaTpR'IHbiX sneMeHToB H ¢aaoBbi:X 

CLlBRroB, a Tax>Ke Y'IT9Rbi xynoRoacxRe ¢>aabi pacceBHRH. 

B RHTepecyJOW9M HaC cny'lae, ltOI'Lla RapHLlY C ynpyrHMR JtaHanaMH OTitpbiTbi TaK>Ke HH-

T9HCHBHbie HeynpyrHe ItaHanbi peaKUHH, MaTpHua yrrpyroro paccesHHR s 
Tap&oA: I LlnR Lla&Horo nonHoro MOMeHTa H "!9THOCTH; yHHTapHa naw& BCB 

yap. 

s 
He 6y Ll9T YHH

-MaTpHual. 

Pe3yn&TaTOM 9TOI'O 6yll9T OTnH'IHe OT 9LlHHHllbi MO.tlynel MaTpH'IHbiX sneMeHTOB TQX COCTOB

HRI, aa ltOTOpbiX npoHCXOLlHT MeaoHoo5paaosaHHe npH pp -BaaHMOLlelcTBRH. B aToM cny'lae 

ycnOBHSI CHMM9TpRR rrpHBOLlSIT It cnellyiOIUel B03MO>KHOI napaMeTpH38UHR:. 

LlnB CRHrneTa 

R LlnR TpRnneTa c t = j . 

.LlnR '19TbipeX ltOMITn9KCHbiX M8TpH'1HbiX sneMeHTOB S yap. , OliHCbiBaiOIUeft rrepeXOLlbl 

M9>KL1Y COCTOSIHHSIMH C j = f..:!: 1 , Tenepb cyweCTByeT nHWb OLlHO COOTHOW9HHe, 'ITO Lle-

naeT &eo5XOLlHMbiM napaMeTpH30BaTb ee wecT&IO BewecTBeHHblMH napaMeTpaMR. He npHXOLlSI 

B npoTHBopeqHe c ycnoBHeM yHRTapHOCTH s -MaTpHUbi, y Ll06HO TOI' Lla no nom HTb: 

8 
1;!: 1 , I 

H 

( 

J 
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4. DpH BblfiOllHeHHH ¢a30BOrO 8H8llH3a 6binH HCII01Ib30BaHbl Clle.llyiOillHe SKCIIepHMeHTaJlb

Hble BenH'IHHbl, xapaKTepHsyromHe ynpyroe pp -pacceHHHe B paccMaTpHBaeMOM paAoHe 

aHeprHA: 

11 LlH!Pti>epeHuHanbHoe ce'leHHe u (6) .llllH saeprHH 657 M9B. B aHan&se 6&mH Hcnonb-

1121 
30BaHbl pe3yllbTaTbl H3MepeHHil:, IIOny'leHHble B pa6oTe • 

21 YrnoBoe pacnpe.lleneHse nonHpHsauHH P(6) npoToHOJ!I c Ha'lanbHOA aHeprseA 

1131 635 ! 15 MaB, nony'leHHne B • 

81 Y rnOBble 3aBHCHMOCTH napaMeTpoB Bonbq:,eHwTeAHa .llllH TpoAHoro pacceHHHH 

115 141 
D(6) 

H R (6) , HaA.lleHHble B ' .llllH aHeprHH 635 :!: 15 MaB. 

41 YrnoBaH 3aBHCHMOCTb K09tPtPHUHeHTa KOppellHUHH cnn ((}) .llll51 9HeprHH 640 MaB 

11 161 0 
no .llaHHblM pa6oT ' H sHa'leHHe napaMeTpa C lcp .llllH yrna 90 B c.u.M., HaA.lleHHoro 

1171 
.lllm sHeprHH IIS.llaiOmHx npoTOHOB 660 M 9B B pa6oTe • 

51 nonHOe CeqeHHe pacceHHHH C1 IIpHHHMallOCb paBHblM 140,6 + 0,61 mb, • 3TO 
tot -

1181 
3Ha'leHHe u 6blno nonyqeHo ycpe.llHeHHeM pesynbTaTOB H3MepeHsA .llllH aHeprHit 685 M 9B • 

tot 

·61 MHHMaH 'laCTb tP830BOrO C.llBHra B COCTOHHHH 'D 
2 

6blna BOCCTaHOBneHa IIO pesynb-

119/ 0 
TaTaM pa60Tbl H IIpHHHMall8Cb paBHOA 18,24 • 

BKna.ll nonrocHblX 'llleHoB B a¥nnHTY.llY pacceHHHH 

M aKCHMallbHOe 3Ha'leHHe op6HT81IbHOrO MOMeHTa e ..... ffll 
HaXO.llHllOCb cornacHo pa6oTe 

pas~o:>KeHHeM cr((J) P(6) B p51.ll IIO IIOllHHOMaM ne:>K8H.llp8. 3TOT OIIp8B.ll8BillHA ce651 IIpH 

aHeprHHX HH:>Ke nopora MesoHoo6pasosaHHH penenT npsaen K f,._.? 3 • 

B HacToHmei pa60Te BKna.ll nonrocHblX 'lneHoB B aMnnHTY .llY pacceHHHH Bbl'IHcnHncH c 

2 xl 2 
KOHCTSHTOi uN -ssaHMO.lleACTBHH f = 0,080 • XOTH 3Ha'leHHe f , H8A.lleHHOe 

H3 OIIblTOB no (np ) - pacceHHHIO npH 630 M SB 9KCTp8IIOll51UHeH B HetPH3H'IeCKYIO o6naCTb, 

H He HaXO.llHTCH B X.OpoweM cornacHH C BellH'IHHOil: f 2 , onpe.lleneHHoA H3 on&ITOB no rr N-

pacceHHHIO, p83llH'IHe o6eHX BellH'IHH CB5138HO, no-BH.llHMOMy, C 60llbWHMH eme norpernHOCTH-

MH 9KCnepHMeHT8. 

noHCK peweHHi H 06Cy:>K.lleHHe pesyllbTSTOB npH em,= 4 

<:Pa30Bble C.llBBrH H8XO.llHllHCb MeTO.llOM HSHMeHbillHX KB8.llp8TOB. DOHCK MHHHMyMOB tPYHK-

UHOH8ll8 

1211 
UHH 

2 
X ocywecTBnHnCH HS sneKTpoHHOA c'leTHoi!: MSWHHbl OH.RH MeTO.llOM n&Heapssa-

CTo TpH.llUBTb noHCKOB peweHHA co cny'laAHbiX Ha'lallbHblX ycnoBHA If = 4; ? =281 
maz 

2 -- 2 ~ 
.ll an& O.llHO pew eHse I X = 41,5; pew eHHe N!1 11 B HHTepsane X 2 ~ x ~ 2 X H B 50 

2 
pas MeHee Bepo.RTHOe peweHHe I X 

2 -,--
~ X 5 3 X • nonyqeHHbie Ha6opbl 

= 68,5; peweHHe N.l 3/ B HHTepsane 2-2 < 
X -

tPa30BbiX C.llBHrOB UpHBe.lleHbl B Ta6n. 1. <:PHrypbl 

~-3 HlllliOCTpHpYIOT yrnOBble 3aBHCHMOCTH 9KCIIepHMeHTallbHO H3MepgeMblX BellH'IHH, Bbl'IHCneH

Hble .llllH o6oHX EeweHHA. 

xl Bcne.llCTBHe norpewHOCTH, BKpaBweAcH B nporpaMMy Bbl'IHcneHHi lcM.o6 9TOM sl2011, 
HaUl npe.llbl.llYillHH aHallH3 181 6blll BbiiiOllHeH tPaKTH'IeCKH C f 

2 
= 0,053. 0.llHaKO, BClle.llCTBHe 

60llbUlOrO 3Ha'leHH51 fm .. : , HCnOilb30BaHHOrO npH noHCKaX perneHHft, 9Ta HeTO'IHOCTb He 

nOBllHHlla CKOllbKO-HH6y .llb 38MeTHO H8 Hali:.lleHHble pasee 1.81 BellH'IHHbl tPa30BbiX C.llBHrOB. 
} 
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Mas 

• 3To 

as5NfJ~1 . 

HMyMOB <i>YHK

nH&eapH3a-

= 4;? =28/ 

B B 50 

B nemrx BbiSICHeHHSI YCTOii:'IHBOCTH peweHHll: 6blno nposen:eHo n:ononHHTenbHOe sapbHpo-

BaHHe cnen:yiOwHx nap napaMeTpos 8 1 
( •s 0 ) H T ( •v2 ) ; 8 1 

( 3 F 'l ) H 

f! B 1
(

1 F2 ) H B 1
(

3 F
3

) npH t:=O. 

B peaynbTaTe, npu npaKTH'IecxH nocTosrHHOM aHa'leHHH xp&Tepusr cornacHsr x 2 1? 6blno no_, 
ny'leHO 

16,00° 

t 

xopowee 

0 

non:Tsep:lKn:eHae npHHHTbiX ycnosHll:, a 8 ( •v2 ) oxaaanacb pasHoll: 

+ 4,58 • He 6blno o6Hapy:lKeHo 
2-

CHllbHoro HaMeHeHHSI X I X 2 
H npu ysenH'IeHHH 

OT 4 .llO 5. 
max 

Peay·nbTaTbl 9THX ucnbiTaHHll: noxaabiSaiOT, 'ITO ssen:eaaoe 'IHCno napaMeTpos ecnH H aa

HH:lKeao, TO He3Ha'IHTe1!bHO. 

C .llpyroll: CTOpOHbl, TO 06CTOSIT911bCTSO, 'ITO KpHT9pHJI: COrllaCHSI nOCTOSIHHO OCTaeTCSI Hec

KOllbKO 60nbWHM en:HHHIIbi, CSH.l19T911bCTsyeT, S03MO:lKHO, 0 3aSbiW9HHOI!: TO'IHOCTH HeKOTOpbiX 

H3 nony'leHHbiX Ha OnbiTe senH'IHH. 

Ba:lKHO OTMeTHTb, 'ITO npH y:lKe cywecTSYIOWHX TO'IHOCTH H 06'beMe SKCnepHM~HTanbHOro 

MaT.~pHana 'IHcno peweHHI oxaaanocb ae6onbll1HM. BenH'IHHbl <Paaosblx cn:BHros T R( •s ) 
-1! /1/ 0 

H 8 ( 1 D
2

) , aal!:n:eHHble s xax pellleH&e •a• n:nsr pp -paccesrHHSI npH 650 Mss, 

/16/ 
pasHa xax H npen:cxaaaaaoe s pa6oTe aHa'leH&e A (¥.!, ) , cornacyiOTcsr c cooTseTcT-

ayiOwHMH 3Ha'leHHSIMH, n:asaeMbiMH peilleHII9M N! 1 .llaHHOI pa60Tbl. 

CTSyiOwHe COCTOSIHHSIM C j = 2, Sbi.llelleHbl Cp9.l1H .llpyrHX COCTOSIHHI, a <Pa30Bbli!: C.llSHr 

B 1 
(

3
F2 ) ae npesblwaeT 2°, secbMa noxaaaTeneH, Ha Haw sarnsrn:. On:HaiW OR MO:lKeT, 

B npHHUHne, yKa3biSaTb H Ha He060CHOBaHHOCTb HeKOTOpbiX HaWHX npen:nono:lKeHHA. 

lleno B TOM, 'ITO S CH11Y C.llenaHHbiX .llOnyWeHHi!: pellleHHSI HCKaliHCb S 3aBe.llOMO or-

paHH'IeHHOM 13-MepHOM npocTpaacTse <Pas. Morno cny'IHTbCSI H Tax, 'ITO aal!:n:eHbl n:el!:cTsH

Ten&HO YCTOI'IHSbie peweHHH S 9TOM npOCTpaHCTse; O.llHaKO 6onee a.uaKSaTHO OT06pa:lKaTb 

<i>H3H'IeCKYIO peallbHOCTb 6y n:eT cnoco6eH Ha6op <PaaOBbiX C.llSHrOS, H~il:.lleHHblil: S npocTpaHCTBe 

cpa3 6011bWeii pa3MepHOCTH. npH cyweCTBYIOUleil: SKCnepHMeHTali&HOil: HH<i>OpMaUHH 0 pp -pac

ceHHHH H ee TO'IHOCTH en:sa 11H HMeeT 6011bll10ll: CMbiC11 cyweCTB9HHO paCWHpSITb 9TO npOCTpaH

CTBO. 0n:HaKO no Mepe HaKOnneHHSI .llali&Hel!:llleA SKCnep&MeHTali&HOI HH<i>OpMallHH, Hanp&Mep, 

nocne aasepweHHSI HaMepeaull: yrnosol!: aasHCHMOCTH A ( 8) 

60nbwel!: pa3MepHOCTH .l1011:lKeH 6b1Tb Bblll011H9H. 

nOHCK peweHHI!: B npOCTpaHCTSe 

npe.llCTSS1!SieTCH HHTepeCHbiM npocne.llHTb, KaK HCKa:lKaiOTCH pellleHHSI ITO Mepe y'leTa pe-

f 2 0 11SITHBHCTCKHX llOIIpaBOK H sapbHpOBSHH;I KOHCTaHTbl • Ka3a1!0Cb, 'ITO y'leT penSITHBHC-

/8/ 2 
THKH He HCKS3H11 3aMeTHO Ha60pbl <PaaOSbiX C.llBHrOB, 11011Y'IeHHble H8MH paaee S , 8. HX X 

pacrrpen:enHIOTcsr Tax, xax noxaaaao B Ta6n. 2. 

YTo'IHeHHe paaee rrony'leHHbiX pellleHHI!:, Sbiii011HeHHOe c KOHcTaHTol!: I 'l = 0,080, no

/8/ 
K838110, 'ITO 11Hillb pellleHHe N2 2 pa60Tbl H3MeHSieTCH 3HS'IHTe11bHbiM o6pa30M, rrepeXOLlSI 

s peweaHe N!? 1. OcTan&Hble qeTblpe aa6opa /aa6op&I N2N! 1,3,4,5/ npH aeuaMeHHbiX npaKTH-
2 

'leCJtH 3Ha'ieHHSIX cPa30Bb!X C.llSHrOB 11Hlllb H9CK011bKO MeH!IIOT CSOH X , KSK 9TO BH.DHO H3 

Ta6n. 2. 

BapbHposaaHe f 
2 

n:nsr pelll eaHsr N!? 1 n:ano 
2 

f = 0,093 ! 0,32 
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181 
B URT&poaaHH'oA pa6oTe 6blno npoae.oeHo TaK:>Ke 

J'OB, 
. 1221 

H&ft.ll8HHOJ'O 51IIOHCKRMR 8BTOpaMR B • 3aMe'laHR51, 

yTo'l~eHHe Ha6opa ¢aaoBbiX C.llBR-

181 
BbiCK838HHbi8 B IIO IIOBO.llY 9TOJ'O 

H860pa, OCT8IOTC51 B CHile, K&K IIOK8381IH KOHTp011bHbl8 Bbi'IRC118HR51, T&K:>Ke H .01151 CIIY'I851 C 

f 2 = '0,080. :3TOT Ha6op, IIOIIY'18HHbiA H&MH IIpH f = 4 C Y'I8TOM Ky:nOHOBCKHX 9~~eK-maz ~ "t''+' 

TOB R p811HTRBRCTCKOJ'O IIOBOpOTa CIIHH&, o6na.oaeT TOft OC068HHOCTbiO, 'ITO ¢a30Bbl8 C.llBHJ'H 

3 3 
Ll~ISI COCT051HBI p O H P

1 
, CYW8CTB8Htf0 OTpHU8T8llbHbi, 'ITO IIpOTRBOpe'IRT YHRT&pHOCTH 

S -M&TORUbi, 
no& eX peweHHA C ~ .. 5 

B .llOIIOIIH9HRe K 180 DOHCKaM peweH&A, BbiiiOIIH8HHbiX c r ...... - 4, 6blll ocywecTBneH 

~R J 
UOIICK C B8pbllpOB8HII9M l) ( H I ) H rrapaMeTpa CM9WRB8HH51 l B np,e:>KHHX npeD.DOIIO-I ... ,IS 4 

:>K8HBIIXX • nocile 40 "6pocaHRI" 6blll0 Haft.oeHO 5 peweHHI CO Cli8LlYIOWHMH 3H8'18HH51MH 

x 2 
: 30,49; 40,25; 42,70; 44,88; 46,18, r.oe x 2 f: x 2 S, 2x 2 = 48. 

B pB.oe cny'laee oiu&6x& ¢aaoabiX c.oe&roe B STRX Ha6opax .ooaon&Ho eenHxB. O.oHaxo 

sa6op c x 2 = 30,49 I .oocToaepsocT& - 20%1 MO:>KHO yaepeHso oTo:>K.oecTBBT& c pewes&eM 

Ns1 1, IIOIIY'19HHbiM np& f ..... = 4. HanOMBBaeT peweHHe Ns1 1 H Ha6op c x 2 = 40,25 l.oocTo

BepHOCTb~ 2%1. ,[lsa. IIOC118.llHBX Ba6opa I X 2 = 44,88 H 46,181 0'18Hb CXO:>KB IIO cpe.llBBM 

3H8'19HBSIM ¢a30BbiX C.llBBJ'OB c peweHH9M Ns1 2 I r ...... = 41, a sa6op c X 2 = 42,70 Mo:>K-

181 
BO OTO:>K.lleCTBHTb C peweaHeM N2 5 Haweit IIp8.llbiLlYW8A pa60Tbi • 

TaKHM o6pa30M 1 HaCKOllbKO II03B011518T CT8THCTHK8 9TRX DOHCKOB, MO:>KHO ,llyM&Tb, 'ITO 

2 
peweaHe l'f9 1 / f mu = 4; f = 0,080/ HM98T H&H6onee HH3KOp&CDOIIO:>KeHHbiA MRHHMYM 

2 2 
X B IIpH B8pbHpOB8HRB ¢a30BbiX C.llBHJ'OB BIIIIOTb LlO X = 5. 3aMeTRM DpH 9TOM, 'ITO 

B X 2 
peweHRB Ns1 1 HaH60llbWH:i!: BK118Ll, .ll0CTHJ'8IOWRI 7,5 IIpR f ..... = 4 H 6,5 IIpH 

= 5, .oaeT TO'IKa R /72° I. f ..... 
BbiBOAbi 

1. B npe.orrono:>KeHHH, 'ITO )14930Hoo6paaoeaH&e B pp - CTOJIKHOBeHHBX rrpo&cXO.llHT 

TOllbKO B3 H8'18llbHbiX 4.D
2 

H 
3 p -cOCTOSIHHA, UOJiy'I8HO O.llHO peweHH8 lpeweaRe Ns11, 

_ o,J,2 
X 2 = 4),51 B BHTepBane x 2 <x2 < 2}(2. 

2. npz cyweCTBYIOWBX TO'IHOCTR H 06'beMe 9KCI18pHM8HT8JlbHOro MaTepHaJia H c.oenaa

HbiX upe.llUOIIO:>KeHHBX Ha6op N2 l .llOCT&TO'IHO YCTOI'IHB K YB8JIH'I8HHIO 'IHC118 B&pbHpyeM biX 

napaMeTpoe. 

_3. Ynpyroe pp -pacceBH&e npB sHeprHH 660 Mss xopowo onHcbleaeTCB o.oHoMeaoHHol 

.llHarpaMMOI ¢leiHMaHa, H8'1HH8H C f > ···- 5. 

4. M HHMble '18CTH ¢830BbiX C.llBJIJ'OB .llliB COCTOSIHBI 4D H 
2 

3 P
2 

pp -cHcTeMbi qeT-

KO B.b'l.ll8Jl8Hbl, 

5, Ha OCHOBAHHB UOJiy'I8HHOJ'O Ha6opa ¢a30BbiX C.llBHrOB p8C'IHT8Hbl yrnOBble 38BHCR

MGtCTJI pa3JIH'IHbiX rrapaMeTpOB, XapaKT8pB3YIOWHX yrrpyroe pp -paCC851HH8 IIpR 9HeprHH 

680 Mae. ,[laJibHelwee nnaHRpoeaHae sKcrrep&MeHTOB rro pp -pacceHHRIO npa STQA sHeprHR 

uenecoo6pa3HO npOBO.llHTb, y'IRTbiBaB peayn&TaTbi .oaHHOI pa6oTbi • 

. x/ 
PensrrRBHCTCKHe s¢¢eKTbi B pacceHHHH He y'IHTblean&c&. 

/ 
8 

f. 

13. 

15. 

ttl. 

20. 

21. 

22 • 
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PHc. 4. 3aBHCHMOCTb x 2/x2 OT 'IRena sapbHpyeMbiX rrapaMeTpOB. nyHKTHpOM H300pa>KeHa Ta 

>Ke aaBHCHMOCTb oea y'leTa TO'IKH R (72 °). 
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