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I1BAHY.EHK_O 

OeliAJi XAP.AK'IEPOOT¥1KA PABO'lli 

AKTYan&HOCTb TeMbl. 

IlORBJI8HH8 OllTHqecKHlC KBB.HTOBbllC reHepaTOpoB H TOHKKJC (no

PMKa H8CKOJlbKHX AJI..HH CBeTOBbllC BOJIH) BOJIHOBOAHLIX 11.IIeHOK npH

B8JlO K ~pW!pOBaHH!O B K0~8 mecTM,q8CSITbllC rOAOB HOBoro HayqHo
T8XHH1l8CKOro Hanpa.BJI8HKSI - onT03Jl8KTpo~KH, 0nT03Jl8KTpOHHRa. 
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H8.3WBa8MaR T8.l(lf:8 HHTerpanbHOA HJIH nJiaHapHoR OflTill<oR, 38.HHMaeT- , 
CJI HSY'f8HH8M 0Jl8KTpoMarHHTHbllC SIBJI8HHR, npoHCXO'A~mc npH pac -
npocTpa.H8HHH CBeTa B TOHKHX CJIOSDC npoapa,mwc MaTepua.no». a 
Tat<lk8 KOHCTpyHpOBaHH8M TOHKOilJI8HO'll:ihOC B0nHOBOAOB C l!reJ18.eM!ilMH 

CBORCTBaNH. IIIHpoxo pacnpocTpaHeHHW KJiacCOM aJI8M8HTOB HHTerpa.tb
HOOllTHtl:8CKKJC ycTpoACTB SIMSl8TCJI Mace TOHKOMeHOttmlle BOJIHOBOA-· 
HhOC JlHH:3 ( 'Inl[) t Ha3Haq8Hlf8 KOTOpbllC COCTOHT B if,oKyCKpoBK8 CB8 -

TOBOR BOJIHhl, pecnpoCTp8.HRD118RCSI BAOJlb BOJIHOBOAMOro CJIOSI. Ha 
OCHOB8 TBJI MOM8T 6WTb C03,q8.H cneKTpaHaJIH3aTop, pa6oTaaqHR npa
KTIN8CKH co CKOpo0Tbm Ha6eraHHSI 8HMH3Hpyeworo CHI'Hana /I/. 

B 'l'BlI Jll>H86eproBCKoro THna 3ifxfeKT ~KYCffPOBKH MOlK8T 6bl'l'b 
o6ecneqeH aa cqeT H3rOTOBJ18HHff BOJIHOBOAffOro CJlOff co cnetµ,iMb

HWW pacnpeA8Jl8HH8M TOJJiqHHW /2/. loKyCHPY!OlltH8 CBOACT:ea CMbHO 
88.BHCJl'l' OT CTf ~8HH COOTB8TCTBM H3rOTOBJieHHoro nOKpblTHJI Tpe6y-
8Mblll X8pa.KT8pHCTHKaM. TotD-!l,IA KOXHqecTB8HHl,IR KOHTPOJib if,oKyCH

pyuipa: CBOACTB '!'BX H806xOAHM ,IVIJI OO~aJ-fHJI BWCOKOKaqecT~8HHhOC 
6eaa6ep~OHHHlC ~HHS. CYll(8CTBY8T Heo6xOAKM09Tb He npoCTO a 
TOIUlOM KOHTpo.118, a B AH8l"HOCTHK8, T.e. TaKOM KOHTpone, KOTO
p,,A, ao-nepahOC • JIBJlSl8TCff Hepaspym9llllpOI ( HCCJl8A)"811Udt o6pas81\ 
COXpaHR8T CBOH CBOACTBa nocJie np0B8A8HHR AHal'HOCTHJUt), K BO
BTOpHlC, n0880JIJl8T no AB.HHblM H3MepeHml H8 TOXbKO OTB8TH'l'b Ha 
aonpoo, o6R~ae, HJ1J1 HeT npoHaBeAelilililA o6paseq 38,t\&.HHWMH oaoA
C'l'BfUOI on'l'JNeCROA CHOT8161, HOK BliU(CHHTb, H&CKOJlbKO K noqeaq 

He moueTaopaeT. TexHonorff1.18CK8JI Q8nb AHa!'HOCTHKH - nOACKa
l&Tb, KaKH8 H3M8H8HHJI CJl8A)"8T IH8CTH B npoQeoo K3r0'1'0U8HHR 

T8Jl AJIR AOB8A8HHII o6paaQa. 
TpfWU.lHOHH!,18 M8TO,IV,I AH8l"HOOTHJ<K: npllMOe np<$uJOMBTpHpO - . 

B8HK8 ( H3M8peHHe ~31-qecxoA TOJDqHHW BOJlHOBO,JVIOl'O CJIOR B l(eK -

TpUbHOM ceqeHHH JIHH3W), n~omrrepJ,epoweTpHJI (K3M8peHH8 on
TH1l8CKOA TOJmtHHW B0nHOBOAffOro CJIOR 8 1\8HTp&JlbHOM ,CeqeHMJI ~KH-

31,1), HHTepf,epoMeTpM (HaMepeHMe OllTKQeCKOA TOJDq)IHY 80UfO,JVIOl'O 

CJIOR B o6nacTH yTOJmt8HHJI). - o6JI8,t\811T p~ow H8AOCT&TXOBt OCHOB-
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mD4 H3 KOTOpbllC HBJIR8TCR H8YAOM8TBOpHTeJibHWI'. A.Jiff HY'AA HHTerpa
JlbHOR onTHKH TOtaiOCTb BOCCT8JiOBJI8HHSI OnTHll8CKHX xapaxTepHCTHK 
MSHapHi:,DC JIHH3 no. AaHHblM H3M8peHHA. 

Ilo3TOMY aKTYMbHOR SIBJlff8TCR aa,u,aqa pa3pa60TKH HOBblX cno
co6oB AHal'HOCTHKH, H8 CBR38.HHl:,llC C H3MepeHH8M TOJIIqHH, a Te.Klt8 
COOTB8TCTBymtme HM MaTeMaTHV8CKHX MOAeneA /3/ H nporpaMMHO- ' 
MaTeMaTHqecKOl'O o6ecneqeHHH /4/. HCKOM'.bl8 cnoco6bl AHal'HOCTHRH 
HenpeMeHHO AOJillQil,J 6bl'rb HepaspymruaJP™H H ll08BOJIH~b B nepcnex
THB8 BKJI!Otll!'l'b HX HenocpeACTB8Hf:l0 B T8XHOJlOl'){q8CKY,:, ~eno'IKY ,IVIB 

ynpaBJ18HHSI npo~ecCOM (J}opw!poBamtJ! TBJl'., 
lfayqeHHe 0Aff0r0 H3 TB.KHX cnoco6011 A}lal'HOCTHKH, OCHOBaHHO

ro Ha aH8J'IH38 BH,l\HMbDC Tpa8KTOpHA CB8TOBblX JIJ"l8R B HayqaeuoR 
TBJl'.t H COCTaBJUi8T OCHOBH08

6 
COA8Plll8HH8 AaHHOit A}ICC8p'l'81UiH, 

Uenb pa<foTbl. 
Odlqaa ~8Jib pa6oTbl 38.KnOtffleTCft B nocTpoeHHH MaT8MaTHQ8CKOA 

MOA8nH uepaspyiqenqea .u,H8I"HOCTHKH TOHKOM8HOl:llfb!X BOJIHOB0,11,HMC 
JIHHS (rIJtSHapHl:,llC JtHHS) no CJte,11,a,,4 Jty1,teA, npoxoAl!ll{HX ,iepea nna
H&ptiyn JIHH3Y, H C03,Il,aKHH KOMM8KOS. nporpaMM, pea.rutaym{8ro A&H
mrR M8TOA A}larHOCTHKH, &ro KOHKpeTHaHpyeTCR B CJI8~ nymt-

Tax: 
I. MaTeMa.THqecKM nocT8J-lOBK& odpaTHOA aa,tl.a'ffl 1occTSHOBJ1e

HRB. x~~TepHCTHK TBJl no CJI8ASM J1J"leR soH,Jl.HpYtllll8ro nyqxa 11 

llJUUiS.pHOJt JIHH38. 
2, Paapa.6oTK& peryJIBpH30BaHHblX MeTOAOB pemeHM o6paTHYX 

aa,u,aq ,!Vfal'HOCTHKH TBJl'. no A8liHhlM 0 cne,qax 80~ JiyqeA H 

8Jll'OpHTMHS81\Wl 3THX M8TOAOB, 
s. Paspa(SoTKa KOMM8KCS. nporpaMM AJU1 ,I\M&l'HOCTHKH 'l'BJ1 Ha-

8J8HHJ,IM cnoco6ow. 
4. HcCJI8AOBaHH8 pa3pa6o'faHHOl'O cnoco(Sa .11,Hal'HOCTHKJI ll!TO-

AOM BIAHCJIHTeJlbHOl'O 3KCnepHMeHT& ,IVIB BWICH8HHR l'pattJ,tq 81'0 npB
MefUDIOCTH H lf,opMYJ!Hp0BKH peKOlletfA~ no M8'l'O~e nOJiyq.8HJSJI 

AaHHIIIX O CJ19A8X so~ydlMX .11yqeR B TBJI. 
HaY<UIM HOBH3K&, 
B paMK8X KO~~ BH'IJHCJUl'1'8JlbHOll AH8I'HOC'l'HKH /5/ (HOBOl'O 

HenpaBJ18KJUI npHKlta,ttHOSl MaTflMa'l'HJCII, CIIHT88HJ>Ymi81'0 B08MOllHOC.TH 
BW1'HCJ1HTeJibHOA MaT9MaTHKH H HSM8PHT8JlbHOA annapa,ypw ,IVJft C03Aa
HHJI KOM11Jl8XC08 "PerHCTpMpyr&qe9 ycTpoACTBO + 8BM • HoBIIIR npH6op") 
a AaHHOil AHCC8pl'~ paspa6oT8HHOBiidl lleTOA AH8l'H0CTJUCH mJI, 

a 

OCHOB8.HHbiR Ha 8Ji8JIH38 BH,l\HM},I)( TpaeKTOp~Jt CB8TOBWC JIJ"l8R B H3y
'la8MOA m. 

KOMl1JI8KO H3M8p0HHA, npOBO,l\HMblA B npe)VIOJKeHHOM· cnoco<Se ,IV! ... 

al'HOCTHKH TB1!, MOJICHO HaSBaTb JIJ"l8BW T8CTOM TB1I. JlJ"l8BOR TeCT 
/1,JIJI TB1I 3aKJDOqaeTCJl B CJI8,Jzy/Olq8M: B,l\OJib 'BOJIHOBOAffOro CJIOJI npo
nyCK8.8TCJl ceMeRCTBO napaJIJI8JibHi:JX HS. mcop,e SOH,D.HpytOiqlOC JIJ"l8R -
YSKHlC nasepm,DC llyqKOB • B OAffOp0AffOM '1'0HKOM8HO'IIHOM BOJIHOBO,l\8 , 
CB8T pacnpocTpaHJl'.8TCJl B,qOJib BOJIHOBOAffOrO CJIOJI 683 HCKWil8HMR. 
B Tott qacTH BOJIHOBOP,a, l',l\8 HM88TCn JIOKMbH8Jt H80AffOPOAffOC'1'b B 
TomqHHe BOJIHOBOAHOif llJl8HKH, JlyqH CB8Ta HOKpHBJUDOTCJl (pHO. I). 
ffaJlffqi'l8 B BOJIHOBOAHOA ·MeHKe M8JIK038PHHCTblX H80AffOPOAffOCT8A 
pa3M8p0M nop~a AJIHHbl BOJIHbl CB8Ta, HCllOJlb3Y8MOl'O ,IVIJI 30l\D,Hp0-
B8HHJI, npHBOAffT K TOMY, 'llTO QS.CTb CB8T8. pacceHBa8TCJl B npocT
paHCTBO H~ BOJIHOBOAOM H JIY'ffl CT8HOBRTCSI BH,l\HMblMH csepicy. CJIE~
,1\1,1 nyqeA MOllHO cif,oTol'p~BaTb HJIH aapel'HCTpHpOBaTb C llOMOlllb» 
Il3C MllTPHJ.\bl (c nocTOmtHOR saJ)JlAOBOR CBJl3btJ). Koop,qHHaTW .TOtL~K 
JIJ"18R UOlllHO ~pBaTb H A8JlbH8Rmylo o6pa60TKY npoBO,ll,HTb C no
MOJqblJ 8BM. 

--7 ~ ' ---------- (i ~t-T------.::,----·a·----"- . . . l 
Pt I . . ', •='ltx,p) J 

I / . 

'=?1 I . \_ / I 

I \., · ~ .: . j I . • . ..._._./' · __ _ 
+--------------IL 

x_ ~ 

PMc. I. llpoxo~eHHe aoHAHp~ J1yqea B ,I\M&rHOCTHpyeuoR o~ac
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B )VlCCe:p'l'~ paapacSOTa.Ha MaTeMaTHQeCK8JI MOA8Jlb p.;lal'HOC
'l'HKH TBJI H8.3BaHHblM cnoco6ou H C03A8.H KO.MI1Jl8KC npKKJIB,qHOrO npo
rpaMWio-MaTeMaTKQ8CKOro o6ecneqeHHII ll,1III AKaI'HOCTKIUI KpyrOBl,I)( 
TM no )VlCKpeTHblM AaHHblM o cJieAax 30H,D.HpYJJDIHX JlYQeA. 

IlpaJ<THQ8CK8JI yeHHOCTb, 
KoMllJleKo npKKJia,qHoro nporpaMMHo-MaTewaTiNeoxoro o6ecneqe

Hllll ,11,lU{ AKarHOCTH101 KpyrOBblX TM no ,!VlCKpeTHblM IJ.8HHl,IM O CJI8A8X 

JiyqeA peMK30:BaH Ha CTaI.i,11,a:p'l'HOM aJirOpHTMHll8CKOM 113W<8 4i<>:p'l'pa.H
IY, 'ITO noasoJ111eT npoBOAKT& pacqeTbl Ha p8.3J!HtlliblX 3BM, B qacT
HOCTK 8BM cepHR EC H CM. KoMI1JieKc BHeApeK Ha~ YHHsepcHTeTa 
.r,.pyit6bl H&p0AOB HM8HK IlaTpKca JlyMyM6bl (8BM EC-1055M) H HCnOJib

syeTCII A1111 o6pa60TKH 3KCnepHM8HT8JibHbll( Aa.HHl,ll( C 1986 l'OAa.-
Bo3MO.lltHO HCOOJib30:Ba.HK8 C03AaHHOro nporpaMMHO-MaT8MaTHll8C

JCO.t'O 06ecneqeHKJ1 Ha y1maepcaJI&Ho8 aBM, conprumHHo8 o HsMepH -
'l'eJibKblM KOMl1Jl8KCOM, B 3TOM CJiyqae paspacSoT8Hlilidt N8TOA 8b111HC
JIH'l'eJibHOA Affal'HOCTHKH MOlll8T CJIYJ(HTb CpeACTBOM onepa'l'HBHO.t'O He
·pa.:,pymu::ia:iero KOKTp0Jllt TOHKOIIJieHOtDD,IX BOJIH~BOAffl,ll( JIHH3 B npo

qecce HX H31'0TOBJl8HJIJI, 
Paapa60T~ MeTOA AHal'HOCTHKH OAffHaKOBO npHrOA8H Allll 

n.nattapmoc JIHHS Tpex cyiqeCTB~HX THnOB: BO-i18pBNlC t - ,11,1[11 TOH
KOllJl8HO'IIHbDC BOJIHOBOAffl,ll( JIHH3 JmHe6eprOBCKO.t'O THila, A71Si KO'l'Op,DC 
OH co6cTBeHHO H paspa6aTblB8JICJI (B IlJI8H&PffNX: JIHH38X 3TOl'O THna 
HCKpHM8HH8 Jly«l8R H HX ~KyCHpoBKa AOCTHraeTCII aa cqeT H8MeH8-
HHJ{ TOJllltHHY BOJIHOBOAffO.t'O CJIOII Ha IlJIOCKOR DOA7IOB8) j BO-BTOpYX, 
- A11J1 rpa,1Pl8HTHWX JIHH3, 4i<>xycHpyDJpte CBORCTBa KOTOpYX o6ecne
qffJl81)T01t aa cqeT XMMH118CKOR H80AffOp0AffOCTH BOJlHOBOAffO.t'O CJIOJI 
DOOTOIDiHOR TOJllliHHl,I Ha IlJIOCKOR noA7IOllK8j B-TpeTbHX, ,11,1[11 .t'eQA8:-

8Hll8CKHX JIHH3, B KOTOp,DC 4i<>xyCHpoBKa AOCTHI'&eTCff aa cqe'l' HCKpH
BJl8HM nOB8plCHOCTH C 0Aff0p0Affl,IM •no 'l'OJIDplH8 H XHMHtl8CKOyY COC'l'a
•Y CJI08M BOJIHOBOAffOA IlJI8HKH, BAOJIJJ XOTopoA pacnpocTpaH118TCR 

CBG'l'OBU BOnHa, 
)tonoJJHHTeJlbHW npeHMj'll(eCTBOM paapa60TaHHol'O cnoco6a AJl&

l'HOCTKXH I1Jl8.H&JIOOC JlHH3 no CJl8A81f ,ryqeR DJlll8TCJI TO, 11TO B GT

.IUNHe GT Tp&AHIUIOHHWX cnocoCS011 AJlarHOC'l'HKH OH He TpeCSyeT npM
MeKeKHJI AOp0.t'OCH.lllq8JI annapaTYP, ,11,1[11 Dp0B8A8HJIJI KaMepeHHII. 

fi.vC1nHK81pffl • 
0cHOBKW8 peayJlbT&'l'J,I AJICC8:p'l'allHH ony6.Jnmo118HII a 8 pe.(SoTax, 

nepe118Hlt KO'l'Op,IJC DpHJMIA8K II XG~e UTOpe~paH. 

' 

Anpo6aqm1. 
PeayJibTaTbl AffCC8:p'l'~ AOXJIB,qblB8JIHCb H o6c~8JIHCb Ha 

HayqHl,IX C8MHHapax K*,IU) TeopeTHQ8CKOA ifiH3HKH H ~H0~3HXH 
YHHllepcHTeTa .r,.pyllCSw Hap0AOB HMEIHH IlaTpHca Jlywyw6w (Mocxsa), 
Aa6opaTopHH BbllmCJIHT8JlbHOD T8XHHKH H aBTOMaTH3al\HH ()0'6Ha), 
Kwfie)Ull,I Bl:iNHCJIHT8JlbHOR MaT8MaTHKH Bonrorpa,D.CKoro roeyAapcT
ll8HH01"0 YHHaepcHTeTa (Bo.nrorpa,D.), Ha YIII-XI KoH!fiepeffWiJOC 
MOJIOA!alX y'Q8JiblX YHHBepcHTeTa AJ)ya6w HapoAOB HMeHH Il,!ywyM6Y 

(I985-I988), Ha 21-24 Hay,nn,tx KOH~peff4Hmc IJ>a,Ky.n&TeTa ~3H
KO-Ma.T8M8.THQ8CKKX H eCT8CTB8HHbllC Hayx YHHB8pcHT8Ta APY•6bl Ha
P0AOB (1985-1988) • Ha Bceco10aHoR llllCone-ceMHHape no HexoppeitT
Ho nocT8.BJI8HHl,IM aa,D.all8M (CapaTOB, 1985), Ha I BcecoI03HoR KOH
~peH4HM "Bl,lll:HCJIHTeJlbHM ~3HKa H MaTeMaTHQ8CK08 MOA8JIHPOBa

HHe" (B0Jll'orp3A, 1988). 

CTpyKTypa H 06-beM JU!CC8p'raµHH, 
.nHccepr~R COCTOHT H3 Bll8A8HHII, Tpex .t'JiaB, BKJmqaaqHX B 

ce6R Q8TWpH~aTb napaz,pa(,c,B, 3aKJil(lq8}{HR, CilHCKa JlHT8paTYJ)l,I H 

npHJIOlllEIHHII, 06-beN AHCC8pr~H - 135 CTPSHHI.I, CIIHCOK JIHT8pa
Typi,I l)KJIJlqa.eT B ce6n 88 Haru.teHOBB.HHR, 

OCHOBHOE Co,nEPliAH .na::<EPTAL\W 

Bo BB8Jl8HHH 060CHOBb1B8eTCII aKTyMbHOCft TCMli, ~pMyJIHpy-
8TC11 ~eJlb pa60Tbl H AaeTCSi cxeMa H3JI011t8HHR l)e3YJl&Ta~OB ,1:;HCCep
Tal\HH. 

B nepBo~ rJiase ASH o63op <fil3HQ8CKHX peayJlbT&TOB, HIOdxo
AHMliDC A1lJI 011HC8HHJI pacnpocTpaH8HH11 CBeTa B CJla6oH80AffOP<)AHYX 
TOHKODJl8HOqJ,Q,DC BOJIHOBOAax, C.U,eJiaH nepeXOA K MOA8JIH, B KOTopoA 
'l'BJl n~CTaBJill8TC1t IlJIOCKOA onTHQ8CKOR CpeAOR C H8KOTOp,IM Ko~t
~8HTOM npeJIOMlleHM n,.,.(x,y), 88.BHCl!IJPIM OT TOQKH IlJIOCKOCTH, 

,nuee AOKa38HO, 'liTO OCHOBHOI xapaxTepHCTHKOR 4i<>KyCHpy!(llplX 
CBORCTll TBJl 118JIJl8TC11 pacnpeA8Jl8HH8 K03~8HTa 3aM8A718HH1t 
(00), Ha3YB8.8MOl'O TaJ<aB npHB8A8HHW K03~8HTOM npeJIOM118HlUl 
/2/, .naHa MaT8MaTIN8CK8JI nocTaHOJ!Ka 35AaQH !lOCCTaHOBJI8HHJI pac
npeAeJleHHJl K034xflHQH8HTa 38M8A)l8HH11 no CJI8A8M JlyqeA 30H,D.HpylXq$
ro RyqJC&. 

Bf I.I AUfO orutcaHHe OAffOpo,11,HYX H c.na6oH80AffOpoAffl,bc TOH
KOIP8HOIOiWX 80JlH090,AOB, IloKa3aHO, HK A8Jla8TCJI: nepexo,it /6/ OT 
M&ffW&TICqecaoro onMCaHH.11 pacnpocTpaH8HHII 3Jl8KTpoM8.1"HHTHWX •OJUJ 
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JAOJlb cnadOH80,l\ff0p0,IJ,HWC TOHK0IlJI8HO'llHbllC BOJlHOBOAOB KaJC 061,eMHHX 
T8JI K MO'A8JIH TOHKOMeHOtOlOro BOJIHOBOAa Kax IUIOCKOCTH HJ1H qacTH 
11JIOCKOCTH C H8KOT0pb1M pacnpeA8J18HH8M 3~KTHBHOro nOK8.'3aTeJII! 
np8JIOMJ18HHSi ll~ (x,y), liBJU!JC1118I'OCSi ~eA TO'IU<H MOCKOCTH H 
xapaxTepHa~ero nepeM8HHytO CKOpoCTb pacnpoCTpaHeHHSi CB8Ta 

BAOJib IlJIOCKOCT¥. BOJIHOBOAa, 
B § I,2. BB8A8HO noHSiTHe nnattapttoR JIHH3W KaJ< MOCKoA on

THqecKoR cpe,11,1,1 C pacnpe.q8J18HH8M 3~KTHBHOro noKasaT8JISi npe
.llOWI8Hi!.f! Cfl8L\HMbHOl'O BH,l\a, f!pH 3TOM Mi>I a6cTparHpOBMHCb OT 
BOJIHOBblX npo~eccos B nonepetOlOM ceqeHHH TOHKOR Wl8HKH BOJIHO
BO,l\HOl'O B8Iq8CTBa, TaK XaK 'AJIII ~KyCHpYJOOtHlC CBORCTB llJISHapttoR 
JIHH3lil H8 cyiqeCTB8HHO, Ka!U{M HMeHHO tfiH3Htl8CKHM cnocoCSou peaJtH-
30B8HO H3M8H8HH8 3~KTHBHOI'O noKaaaT8JISi npeJIOMJl8HHSi, IlOJlb3Y
SiCb T8M, qTo pacnp8A8J18HH8 3ifxlieKTHBHOl'O noKaaaTeJili npenOM.118HHSi 
nJI8HapHoR JIHH3lil H_M88T noCTOJUili08 3HaqeHHe nQ BH8 H8KOTOpoR 
OI'paHHqeHHOR oCSnacTH Q, BBO)VITCSi OTHomeHHe n.(x,y). ns;,(x,y}/nQ. 
BemtQMHa n (x,y} noxaawsaeT, BO CKOJlbJ<O pa.'3 CI(Op0CTb pacnpo
CTpaH8W!Ji CB8Ta JAOJib BOJIHOBO'Aa B TOlll<8 (x,y) NeHbme CXOp0CTH . 

pacnpocTpaH8HHI! CB8Ta BH8 oCSJiacTH H80,l\ffOpO'AffOCTH Q. myiua.\JUt . 
n.(x,y) H8.31i1Ba8TCJl pacnpe,qeneHHeN K03~Hl\H8HTa 3aMeAJ18HH11 
(00) TlJl8HapHoA JIHH3lil, Plt3 Sil!IJ11!8TCR OCHOBHOR xapaKT8pHCTHXOR 

IlJl8HapHOR .llHH31J, TaX K&X HM8HHO Pl(3 xapaxTepHayeT ~XYCHpYIXl{K8 
CBORCTBa MSHapttoR JIKH3lil, 

B § I. 3 npose,qeH xp&TKHR 8HMH3 npoCSJreN 1DICJJeHHoA oCSpa -
CSOTKH H ~3J!ll8CKOR HHTepnpeT~ M3M8peHHR npH Tp8,11,MqHOHHHX 
cnocoCSax ,1\)!8:t'HOCTHKH TOHXOnJI8HO'llOCC •OJDtOB0,11,Hl,DC JIMH3, YKaa8HW 
OCHOBHh" ~Topw, c~e TOtOlOCTb IIOCCT8HOBJI8HHR pacnpeAe
Jl8HHI! X03~8HT& 38Me,11,Jl8HHR TB.JI c· noNOlqbm ,p~OHHWX cno
coCSos. noxaaaHW nplO!L\HllHMbHWe ~PYAHOCTH yny,meHHJr TP8,ll,HWIOH
HHX cnoCS0CS011 AJ!a.MtOeTHKH, sws111UUG1e pacqeTo• :pacnpe,qMeHJUI •o-
3~8HT& 88M8,11,Jl8HH1i no HSM8pli8161M OOTHqecxol JUUi ~8JN8CKOI 

'tOJllltKHe.N • 
B I,4 Ha OCHOBe KJlacCffq8CXHlC peay~&T&TOB )Vl~peHI.µl&ll>HOI 

NOMeTpMM H aapH81\JfOHHOrO ICC1UICJl8HHII /7 / npo88A8H aHMBS np11 - , 
, MOR 38,ll&'lH pacnpocTpaH8HHII . CBeTOBWX nyqeA I iuaiiapfOI .IJDMe -c 

1181eCTHWII pacnpeAU8HH8N :,4if- XTHBHOro DOK&aaTell np8.IOMl9HM 

tt,,,<x,y). . 
Ec..u OHCT9MA KOO:AAJffl&T Oxy Blil6paH& TU, QTO OCb Ox Harlpa

lJl8H& BAOJfb onTKqecxoa OCH llJlattapttoR JIHH3W, TO npoxo,1vmpte iiepea 

6 

oCS.r.acTb G • [x_ ,x+J" [y_ ,Y+J Jlytm O'Aff03H&'IIHo npoeKTHpyt>TC.f! Ha 
OCb Ox ff HlC CJ18,lµi, l(a.t( KpHBhl8 8 6i , )i(OI'YT 6WTb napaz.&aTpH30Ba
HW XOOMHHc&TOR x: ~YH~ y.y(x), OIUIClilB&llq&Si CJ18A Jlytra, .f!BJISi-
8TCI! pemeHHeM 3BAS,1Gf Koulff ,11,Jlll OCSlilKHOB8HHOro .IVl~P8HL\HMbHOl'O 
ypaBH8HHJi! 

-:I <x) )tt¥('X,1J) + 0 n,,...(x,Y)..,. :1:xx (~) Yl (x 
"' o-x o!:,1 1-t- '"!j;(x) 't-f> ,~) (I) 

C HallaJlbHYMH yCJIOBHIIMH, 38,11.aBaeMblMH Ha BXOA8 B JIHH3y: 

}J(,'C_)=p, '.Yl(:t:_)-1:1_..(%_)=-¼. (2) 

IlOJib3YSICb '1'811' 'llTO p,nsr. BC8X TO'Q8K n.tw,( X 'y) ~ n.~ > 0' P8.3A8JIHM 
(I) Ha n~(x,y) H nepeR,qeM K 3KBHBaJJ8H'l'HOM;Y yp8.BH8IDOO 

- y.xur,.(x,y) + ~(x,y). Y.,.,,.t~) 
i + ~:(;c) , 

(3) 

l'A8 K03~8HTN B nesoR qacTH SIBJIJmTCSi JIOI'apH~QeCKHMH npo
H3B0'AHJ,IMH OT n"'f>(x,y): 

Je!._ n._ (x,~) :L 11.~ (X, ~) 
~Z "T ~~ 

~ (x,y) • ) , ~ (x,y) • ---- • (4) 
n,""'(x,y n~(x,y) 

T,e. C)'Tb qacTHJ,18 npOH3BO'Affl,18 JIOI'apH~a pacnpe'A8J18HHSi 3~K
THBHOro K0~8HT& npenoMJ18HHSi. n.~(x,y). 

AorapH(JNHqecXHe npoK3BO'Affl,18 AByx pacnpe,q8JI8HHR s44eKTHB
Horo IlOK8.3&'1'8JISi npeJIONJ18HH.f!, P8.'3JIHqanqMXcR IlOCTOIIHHblM IlOJIOD
T8JlbHJ,IM NHOlltHT8JI8M, T0~8CTB8HHO p&BHl,I Me~ coCSoR H COOTB8T
CTB~ JIOI'apH<fr.GNecKHM npOH880'Affl,IM oCSiqero ,11,Jlli HHlC oo. T~ 
K8.K K03~8HTlil ypaBH8HHR ,11,Jlli nyqeR, napaueTpHSOBaHfflillC Koop
'AffH&TOfil x. 3&8HC1'T TOJlbKO OT ~orapH~8CKHlC npOH3B0,IVD,IX pac
npe'A8Jl8HHR 3~KTHBHOro IlOK8.'3&T8JUt npeJIOMJ18HHSi, TO Cnp&B8,IJ,JIHBW 

Jlpe,MOZ8HH8, ,lvr,r BC8X llJlaH&pHlillC JIHH3, HNeaqHl( 0,iVl}W(OB08 . 
pacnpe,qeneHHe K03~8HTa 38M8,11,J18HHJI'. tt(x,y), Jlytm, napaaeT
pH30B&HH1,18 xoop)VIHaToA X H HM8QIIH8 O~UUtOBlile Ha'Q8JlbHY8 yc.uo
llHll, COBlla,D.81lT, 

CJleACTBHe. toxyc~e CIIORCTBa IIJl8HapttoR JIMH3lil OrtpeA8JUI
M'CJl pacnpeA8JI8HH8M K03~eHTa 8aM8,11,Jl8HHJI n(x,y) H OAJOUU(O-
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Bbl IJ,11.lf JUI8HapHbDC JIHH3, Y JCOTOpblX pacnpeA8J181U18 3~XTV.BHOl'O 
noxaaaTeJllf npenoWieHH.A: nponoptµ!OHSJtbHO ~(x,y). 

B § I.5 Aa.Ha MaT8MaTJNeCKM nOCTaHOBKa o6paTHoR 3&,qa~ 
BOCCT8HOBJl8HH.fl 00 nnaHapttoR JIHH3hl no CJl8AaM SOHAHp~ JiyqeR 
(no AaHHWM nyqeBoro TecTa) H noKaaaHo, qTo 3a,qaqa BOCCTaHOBJie
HHR 00 JlJlaHapttoR JIHH3hl no AaHHblM JlyQ8BOro T8CTa 3KBHB8Jl8HTHa 
aa,qaqe BOCCT8HOBJl8HH.fl CKaJI.A:pttoR MeTpHKH OCTpOBHOro THila no 
if>opt,te ee reoA83HqecKHX, noKpb1B81()11\HX 8JfaJIH3HpyeMyll o6nacTb, 

IlyCTb HCCJI8AY8M8JI o6nacTb G • [x. ,x .. ] x[y_ ,Y+l MMapttoR 
JIHH3hl ~eJIHKOM COA8Pl!IHT o6JiacTb H80AHOPOAffOCTH Q JIHH3hl (pHc.I). 
IlycTb Y (x)• Y(x,p) o6oattatiaeT napSMeTpH30BaHHl,IR xoopA}!HaToR x 
Jiyq, Bb11118AIJIHR HS TO\lKH (x_ ,p), y_.,;: p ~ Y+, B noJIOJGITeJil,HOM 
HanpaBJI8HHH OCH Ox. CeueRCTBO lCpHBbDC 

{([x_~,c.)-Y.(x,p), Y:t(x,p)l ==O): y_.q>~j+J (5) 
:lt•X_ 

. Ha3hlB88TC.fl nyqlCOM JiyqeR I nap8M8TpH30B8HHhllC KOO}WIHaToA X • B Ha
mew CJiyqae YA06HO H113hlBaTb ( 5) 30HAHpyuqHM n~OM JiyqeA, a p :_ . 

. np~eJibHW napaaceTpow nyqa Y(x,p), x_~x.s;.x., HS n~a (5). 
B HaqMbHhlX TotU<ax (x_ ,p) JiyqeA HanpB.BJ1eHHR BCex nyqeR co1ma

AaJOT. 
Ilpo 80H,1Uf",i)ynl!HR nytiOK (5) ,I\OnOJIHHT8Jl'bHG H3B8CTHO, 'ITO, 

BO-nepBl>OC, KpaAHHe ero JI~ npoxoA.A:T MHMO oCSJlacTH H80JUIOP0AHO
CTH H He HCKpHMsmTCR: 

Y(x,y_).y_, Ycx,y+>=Y.,. IJIJ..A: scex x: x_,x-.:x,..; (6) 

B0-B'l'0pt,IJC I . ,IVlJI m<Soro np~eJibHOI'O napaweTpa p, :t. ... p ..c y ' see 
+ 

'l'01U(H (x, Y(x,p)) ao}Wfl)yaqHX nyqeR JI8DT ·ilHyTpH oCSnacTH G 
(ice 3Ha1l8HHR Y(x,p) Jl8DT B HH'.l'epaue ] y_ ,Y+r IJ,11.11 X HS HH-

TepNJla {x_ ,x+J ; (?) 

1-TpeTbHX, AJIJI xu,qoro ao}Wfl)yaqero .11yqa [x_ ,x+J- (x ,Y(x ,p)) 
• To11Xe (x.,.. Y<x+ ,p)) ~ro nepece11eHHJ1 c JWUOA ~• npRMo
yro.iu.HoR· oCS.nacTH G H 9 H8KOTOpol ee oxpecTHOCTH BJmOJUllleTCa 

y"""' (:ic, p) - 0. · (8) 

OdpaTHU. aa,it&'I& if,opMy.ll'.JyeTca ~8AYIJIIHM odpu011: 

no HaNCTHouy nyqxy JIY11el (5), y~oueTBop,mqeuy ycJIOBIU!W 
(6) ,(?) ,(8), aOCC'HHOBHTb HeHINCTHC>e pa.cnpe,I\UeHHe JtO~H-

' u aaue,1~,HHHII B o6lacTH G. · 
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Bo BTopoR rJiaBe npo8HaJIH3HpOB8Jf& o6paTHM 3&,qatia H paspa-
60TaHLI pel'ynapH30Ba.HHLl8 M8TOAhl ee pemeHH.fl. 

B § 2.I 3&,qa'la soccTaHOBJieHH.R H<3 nnaaapaoft .nHH3hl no nyq
xy 30HAHpYl011(HJC nyqeR 6e3 (J>oKMbHbDC TO'l8K B oCS.naCTH BOCCTaHOB
Jl8HH.R CBO'AHTC.R JC pemewm aa,qa101 KOIDH ,!VI.fl YpaBH8HJUl nepeuoca 
H IlpoBO'AHTC.R HCCB8AOB8HH8 nocT&SJI8HHOft 3~&101 KoU!H. 

B npe,IJ,Ilono/K8HJ,tH, 'lTO IJ,11.11 K~Ol'O ~KCHpoB&HHOl'O p Jlyq 
Y• Y(x,p) ,qB~ ttenpep!,IBHo AHff>epeHQHpye11 no napaweTpy x, Ha 
(6), (8) cneAYeT, 1lTO Ha nepHMeTpe aa OCSJISCTH G 00 p&BHO 
8AKH~e: 

n (x,Y>\ 'c)G • I, 

11'1'0 3KBHB8JI8H'l'HO paB8HCTBY 

11J'(x,y)ldG • O 

AJIII JlOl'apH~ oo. )tonOJIHHT8nbHO Dpe,1\110.IAr&eTCR, 1ft'O . 

(9) 

(IO) 

- HHKaKHe AJJ& pa3JIINHh!X .r.yqa so~ynqero nyqxa _.He nepecexa
llTCR U8Jl'AY coCSoa BHYTPH G , T. e. s<>HAHPYJIIIHA nyqox ;cyqel 
(5) He HMeeT B G ~K8Jl.bHWX Toqex, . . (II) 
.:. nyqoJt SOIWfPYDllHlC .nyqeA (5) I'Jla_ql(O 8UHCH'l' OT napaue'Ppa .. 
p I TOM CMlolCJ18, 11TO ~ 

[YJ : G-G, (x,p)• ""(x,Y(x,p)) (12) 

uenpepiBHO ~lflJ,epeHQHpyewa no nopouy apryuemy · (n~Howy 
napayeTpy) • B CA8Jl8HHHX npe,11,IlOJIODHHRX ,I\OKaaaHa · 

TeopeMa • .zt,r,11 ao~yaqero n)"IU(a .nyqeA (5) a8'4a11a 1occ,a
HOBJieHHJ1 00 CB0,11,H'l'CR It pemeHJD> 3&,q&1lH KolllH IJ,11.R U&8KIHH8Affol'O 

~fflepeffl\HaJU.HOl'O ypaBHeHHJI I 11&C'l'HHX Dp088BOAHJ,IX (HUWN8110l"O 
yp8.!HeHHe11 nepeKoca) 

a(x,y)~ + t(x,y)ur:, • c(x,y), (x,y)E: G, (I3) 

14.Y(x,y) • O, (x,y)e o(i (l4) 
OTHOCHTeJU»KO HeHSHOTHOl'O .norapM~ PH3 'UY(x,y). Koa~IHTII 

ype.BH8HHII (13) BWpUaD'l'a. qepea 118CTHWe DJ)OIIHOAffWe D9 X WJt
lqJIJI Y(x,p) · no topey.1111,1: 

a.(x~y) • - Y.c(x,p)fp_P(x,y) ' 

&(x,y) • I, 

c (x,y) • Y11Cx,p) I , 
I+ "i::\JC,p) P( ) 

P- x,y 

(15) 

t 



a 

rp,e P( X, Y) - npHq8JlbHblA napaMe'l'p ( 8AffHCTB8HHOro) nyqa H3 
80ffAHpynqero nytUCa, KOTOpt,IA npoxop,HT qepe3 TOlU<Y (x,y). . 

T8l< KaK 3KcnepmteHT8JlbHO 3&repRDTCJt TOJlbKO KOOMJ!HaTY TO
Q8K Ha CJl8P,ax nyqeA B MaHapHOM BOJIHOBOP,8, HO He HX H8llpa!IJ[8-
HHJt H KpHBH3Hlil, TO ~3Hll8CKH 8CT8CTB8HHOA M8TpHKoA ,ll;IIJt H3M8pe
HMJI B03M;}'lq8HHA nytUCa (5) 48JlJt8TCJt MeTpHKa C. TaKHM o<Spa3ow, . 
BW1UICJl8HH8 JCoa«>~eHTOB (I5) HeycToRlumo /8/ H, CJl8P,OBaTGJU,
HO, BOCCTaHOBJ18HH8 pacnpep,eneHHJt IC0~8HTa 38M8,11;118HHJt no 
nflU(y ,ryqeA (5), H3B8CTHOMY npH6JDIJl8HHO, RBJIJt8'l'CJI H8KOpp01CT
HOR 38Aa'lleR. 

B ~ 2.2 HCCJl8P,OB8Ha aa_qaqa BOCCT8HOBJl8HHJt Pl<3 AIIII xpyro
BOll nJiaHapHOA JUIH3Y. Ffl3 Jq>yrosoR JfflH31>1 onpep,8JIJt8T~Jt ~HTpoM 
O(x 0 ,y0 ) CHMMeTpHH JUIH3W H ~eA ~ ti(r): n.(x,y).n,(r') , 
l',[t8 r - pacCTOJtHH8 OT 'l'OQIOI (x,y) AO Q8HTpa o. )tlIJt KpyrosoA 
MaHapHOA JIHH31>1 pemeHHe o6pa'l'HOA 3a_qa1111 MOJIKO paa<SHTb Ha A9a 
&Tana: CHa1UUia no npJtWOJIKHeAHl>iw H&Q8Jlal& H KOHQaM .nyqeR HaRTH 
~HTP JIHH3W, a 8&T8M BW1U!CJIH'l'& ~ ~- IlOHCJt qeHTpa 
JIHH3Y OCHOBaH Ha CBORC'l'B8X J1Y118R, np<>XOAIIIIIHX qepea Kpyl'OBYI) 
M8HapHyt> JlHH3Y. 

Ilpe,q,nolll'8HHJt I-5. (cw. pHc. 2) 
I1p,lM8JI, npoxo)1,1111(8JI. 118pe3 Q8H'1'p JUIH31>1 H TO'llKY HCKpH8JI8HHO

l'O .nyqa, 6.nHJKaaulya> I( qeH'rpy. JtBJUl8TCJt OCbl> CHMM8TpHH .11yqa. 
Oc& cHMMeTPffH KaJ\11.0l'O HcKpesneHHoro .ayqa uoaeT 6YTb HaR

A8Ha xax 6nccexTptca yrna, o6paaosaHHoro npJtWOJlHH8RHYMff Haqa
JIOM II l<Offl(OM JJyqa (Ha.qO 8311Tb yro.11, co,ttepuiqHII C8M .11yq) • 

1.{eHTp O JIHH3W MOllleT 6YT& HaA,D,8H J(aJ( TO'IIK& nepece'l8HHJt 
oceA CHMM8TPHH ,[tByx pa3JIHllHYlC HCXpHBJI8HHWX nyqeA 30H,[l,HpyDq81'0 
ny,uca. 

JlyqM C npHq8JlbHYMH p&CCTOJ'IHHJIMH fi_ > 0 ( B KpyrOBOA JlHH38 C 
MOHO'l'OHHO y6YB~8A ~eA npo~uul) IIBJUll>TCJI KpHBYMH, ll,DlyJt

JO,IMH BHH3, a JlyqM C npHqeJibHWMH paccTORHHmot Pt~ 0 BBJIJD>TCJI 
JCPHBYMH, BYilyKJIJ,IMH B,88px. 

CpeAH nyqeA, npoxop,11111HX qepea o<SnacTb H80AfiOpoAffOCTH JCpy
rosoA JlHHSY, 8AffHCTB8HHYM npJDOilM .nyqow J1BJ111eTc11 nyq, npoxop,,i
lqHR qepes 4eHTP JIHH3N. OH cosna.qaeT c npop,OJibHoA onTHqec1toA 
OCbO Kpyl'OBOA MaH&pHOA JIHH3N. 

Iloc.ne nepexop,a B CHCT8MY KOOP.D,HHaT C H&'ll8Jl0M B HaA,r1,8HHOM 
Q8HTpe Kpyrosoll JIHH3W HCKOM8JI. ~ n~ A(3 Bbl'IIHCJlll8TCJI 

,11;11J1 r > 0 no iI>oM .ne 
IO 

0 //z./~ 
n, (t') = r' , 

l',[t8 fi- npiiqeJibH08 paccToRHHe HCl<pHBJI8HHOro Jiyqa Y• Y(x), 
,IVOq8I'O Ha pacCTOJIHHK ,; , r; ~ r' , OT L\8HTpa JIHH3Y, 

ct' • x + Y(x) Y'(x) , 
-Y(x) + xY'(x) 

(16) 

npoxo-

(I?) 

8. (x, Y(x)) - TOQKa Jiyqa, HSX0,11..fllllMCJI H8. pacCTOIIHHH r OT q8HT

pa. 
IlpK pemeHHH Op8l<TKQ8CKOA sa,n.atiH ,D.8HH!i8 0 SOH,[l,HpyDq8N nyq-

1(8 JiyqeA (5) IIBJUlllTCJI ,11.HCKpeTHblMK K co,11.ep:mT H3M8pHT8JibHJ,18 
OIIIH6KK. A.nropHTMH381\WI pemeHM o<SpaTHOA 38,11,8.'DI All.ff TaKKX P,8H

HliDC nposep,eHa B ,11.syx oJie,!1.YlllqKX naparpa4,ax. 
B ~ 2,3 llOCBlllll8H nocTpoeHHJ> ' annpoKCHMaLtHK CJ18P,OB .11yqelt no 

,11.HCKpeTHbll,l B03wylq8HHYW p,aHHl,IM H peryJiffl)lrf3088HHOMY cnoco(Sy 8W -

'lfflCJl8HM HX H&npaBJieHHA. BaRTYn aa ocHosy M&ecH'lecKHA ~ro
pHTM nOCTpo8HMJI CI'JUl&HB~ KycG'llHO xy6fflleOICHX eMaRHOJS M0,11;11-

. ~eTCJI T&KHW 06pa3ow, 'ClTO<SY yqecTb anpHOpHyt> HH~PM8llHO o 

~ 

i; 
:1. 

~~ 

I~ . 
-1-:.---~ 

I 
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PHc. 2. UeaTp 0· xpyroaol rt.uHap11ott UH3W DJIIIHCJI T01lJtOR nepe
ce'119HHII c.cell e .... 'l'plOt . ' HCXpHUSHHYX ,CHAOB .1yqel ·,olfAlll)yaq9-
l'O ay,u<& W RpGAOllHOI OCH CIODle'l'pHII $. JIIIH19Y,• llpUOAJ!!qt'llt ■ .M&

npaueHHJI ,ryqeA 80ffAIIPYUl91'0 nflU(& H& BlCOA8 ■ JIMH8Y• ~ DJIJleT

CJt rpaHHqell Mt'laro' JiyqaMH aoH,11,MPYD119re nyqKa, BYllyJCJDOOI aBepx 
(j'(y)>O), H ,rytWOl, BYnyUWMH 8HH8 (.f{y)C:::O). II 



Bl,atyt(JIOCTH/BOrHyTOCTH annpoKcHMMpyeMoro .nyq& npH HQ3HaQ8HHH 
B9COB WJ{KL\HOHMa H8BR3KH H yroweHHH 3HaQeHMa napaMeTpa crna
llH88HHJI, ~eHHoro no H8BJl3Ke. 

B § 2.4 Ha 68.38 pesyJt&Ta'l'OB p,Dyx npeAW,IU'lq.KX naparpi$)B 
DOCTpo8H perynapH308aHH1,1A MropH~M BOCCT8HOBneHHJI 00 xpyro
BOA nn&Haptto'1 JIHH3W no npH6JIK.W:eHHlilM AffCKpeTtWM AaHH!ilM o cne,qax 
JeyQ~A 30H,D,Kpynqero nyqxa. Bl,NHcneHHe qeHTpa JIHH3W TOJlbKO no · 
DpJD(OJIHHelbihly HaQaJlbHl,IM H KOHe'QHl,IM yqacTKSM HCKpHBJieHHWlC 30H
Affl)YQqHX nyqeA npHBOAHT K MOXO o6yCJIOBJieHHoA 38A&qe. Il03TOMY 
Hlq8TCR npHCSJlHJeHHBJI 11J)OAOJlbHM OCb CHMM8TpHH JIHH3lil KaK IIpJIM8JI, 

IIBJIIIIOlq8JICII rpa.tmqeR M8~ HCKpMBJl8HHhlMH Jly,zaMH, BWYKJWMH 
BBe~. H HCKPHBll8HHWMH ny1uum. Bl,IOyt<JD,DOI BHHS (pHC. 2). Anro
PHTM BWQHCJI8HMa qeHTpa CHMMeTpHH JIHH3Y, YQHTYaaDIIHR HJ+,pwaq1m 
0 npoAOJlbHOR OCH, j[BJIJJ8T(;II QKCJ18HHO YC'f0R1'HBWM. Ha 3T8ll8 BY
'IIHCJI8HHJI ~yHKL\HH npo~~uur 3Ha"8HHJl ( I6) YCJ)8AHJll)TC1l no BC8M T0-
1UtaM nepeceqeHHJJ 301:f.AHPyaqHX Ayqel C OICpyJIHOCTbO PSAHyca r C 
qeHTp011 Q. 

B TpeT&eR rna.Be nocTpoeHHYA cnocoCS Aff&rHOCTMKH TBll no 
AaHJiYJI JIYll8BOro T8CTa HCCJI8AOBaH 118TOAOM BY'QHCJ1HT8JlbHOro 3KC
nepHweHTa. 

B § 3.I M3JIOJl8H anropHTM BYlDICJieHHJl ~MM npo~II PH3 
AIR H,D.88JlbHOR o6o6iqeHHoR JIHH3Y JmHeCSepra C HenOJIHoA aneprypoR 
/9/. AnropHTM n03BOJ11l8T A,111[ BY6paHHl,llC 3H&1l8HMA npHB8A8HHoro 
«,oxycHoro paccToJJHHSI M noJIYIIIHPHHH paCSoqeA anepryp,i BliNHCJIIITb 
~ n~JI Mee npoH3BO,IVIYJ) H8. BWCSpawioR C8TK8 Y3JlOB. 

B § 3.2 OnMCaHa npoqe,izypa MOA8JlHp08aHHJt BlCOAffl,DC A8.HHYX 
Jly,18BOro TeCTa - nOJly,18HH8 AHCRpeTHYlC AaHHYlC O OJl8A8X .ayqel 
80HAHJ)ynqero nyqxa B Kpyl'OBOR lIJl8H&pHoA JIHH38 C M388CTHlilll oo. 
Ilpoqe,izypa 8KJil)Q8.8T QHCJieHHoe pemeHKe cepHH 39A&Q KomH AIJI o6-
WXH088HHOrO AH/flfiepeHL\HMbHOro ypaBH8HHJI, XOTopouy YAOBJI8TBOpJI
OT CJI8AJ,1 nyqeR B xpyl'OBOR' rIJl8HapttoA J1HH38. Ko3~8H'l'Y ypas
H8HHJI 81:iQHCJUmTCJI no TadJlHqe 3HaqeffHA ~ n~ oo. 
CSJ1HaxoA x M,qeaJI&HoA AHHse JlllHe<Sepra c HenOJtHoA aneprypoR. 

§ 3.3 co,qepl!HT onHcaHHe cTpyKTyp,i nporpaNMHoro x0Mr1J1exca 
A,JIJI pemeHH,r npmloA 38A8.1'H TpacCHp0BKII CJl8AOB .1yqeA B xpyrosoR 
MaH8.pH08 JIHH38 C H388CTHYM PH3 H pemeHHSl o6paTHOR 3AAa'DI BOC
CTaHOBJieHHJI PK3 xpyroaoA MattapH08 JIHH3Y no )UfCKpeTH.1,iM AaHHl,D,( 
o cJ1eAax J1yqeA 301:f.AHPynqero nycnca. OCScy~eHY TSJCllle oco6eHHocTH 
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nporpaMMHoA peMH38l.\ffH o6a\eMaT8MaTHQ8CKHlC anropHTMOB nocTpoe
HHJi HHTepnoJlaqMOHHl,OC KyCO'lHO xydHqecKHX CilJiaAHOB C pa3JlH1UfYMH 

HenepHOAfftl8CKMMH rpa.HHQHJ,IMH yCJIOBH.RMH Ha KOHQax HHT8pBana, no
CTpo8HH1l crJIWKHBBlOlqHlC cnJlaAHOB, BLNMCJI8HH1l 3Hatl8HHR cnnaAHa Hi 
ero npoM3BOAHbllC B H8Y3JIOBbOC TOtlR8X. 

B § 3,4 npMae,qeHY peayJtbTaTW BOCCT8.H0Bn8HH1l 00 xpyroBoA 
nnattapHo8·JlHH3Y no MOA8JlbHhlM AaHHbJM. HCCJI8AOBe.Ha aaBHCHMOCTb 
ODIH6KH BOCCTaHOBJI8HHJ'( 00 OT ypOBHJI DJyMa B AaHHl>IX nyqeaoro Te
CTa, QHCJla J1yqe8 B 30ffAffPYllll!8M nyqxe H QHCJla OL\H~p0BaHHYJC TO
qel( Ha J1yqax. C<.lioPMYJ1ffPOB8.Hbl peKOM8M&L\HH no nposeAemoo nyqe
aoro T8CTa m. B qacTHOCTH, no 0QH4'POBK8 Toqex Ha CJie,qax 80H
)1,HpYJOIIIHX J1yqe8 H nepsH'llHo8 o6pa6oTKe AaHHl>IX. 

B § 3.5 npMB8A8HY pe3yJlbT8.TY o6pa60TKH 3KCnepHM8HTaJioHYlC 
AaHHl,llC nyqeBoro T8CTa A,JIR peMbHOR 'l'BJI C OOMO!qbl> paapa60T8HHO
ro nporpaMt,tHO-M8.T8M8.THtl8CKOro oCSecneqeHHR. TollHOCTb BOCCTaHOB
Jl8HHJI 00 aHaJUl3HpyeMbDC MaHapH'blX JlMH3 OK8.38JI8Cb 8l,III(8 TOQliOCTH 
ero BOCCT8HOBJI8HH1l T~OHHl>IMH cnoco6aMH. B tl&CTHOCTH, A,JIJI 
.nepH<f,epHRHoR QSCTH MattapHoR JIHH3Y TOllHOCTb BOCCTaHOBJ18HH1l Pf<3 
JlOBhlCHJI8Cb nOQTH Ha OO~OK, ,nmr qeHTpaJibHOR tl&CTH JIHH3 TOQ -
HOCTb BOCCTaHOBJI8HH1l noawcHJiacb 8 AB8.-'1'pH pasa. HSAO OTMeTHTb, 
'QTO K&Q8CTBO I1JiaHapH08 JIHH31il (aCSepp&L\HOHHOCT!t, IDMpHHa pa6oqeA 
anepryp,i H T.n.) onpeAeJIJDOTC1l B OCHOBHOM TOQHOCTbl) H3r0TOBJl8-
HKJI 88 nepH<f,epHRHoA QSCTH. B TO JIB BpeMJI H.MeHHO Ha nepH<f,epHR~ 
HOR qacTH JIHH3Y TpB,qffqMOHH!,18 M8TO,D,Y paCSoTanH Ha MHOro xyae, 
t1eM B qeHTP8Jl&HoR qacTH. HanpoTHB, paapa6oT9.HHNA cnocoCS Aff&r
HOCTHKM TBJl 00 CJI8A8M JlyqeA 3H8.tmT8JlbHO TO'lH88 BOCCTaH8.BJIHB8.8T 
00 B nepH<f,epHRHoR qacTH m. 'IITO n03BOJl1l8T CY!q8CTB8HHO JlytDDe 

KOHTpMMpOBaTb if,oKyCHpynqHe CBORCTBa M8HapHhllC JIHH3 no cpaBH8-
HHI) C Tpa,D,Hl.VIOHHNMH MeTOAaMH Aff8I'HOCTH1U, , 

B 3aKJIIOtJ8HHH nepetfflCJIJIJ)TC1l OCHOBHYe opKl'HHaJibHhl8 peayJU,.,. 
T&TW, nonyqeHHY8. AJ!CCepraqHM, H paccuaTpH881)T0ff 06J1&CTH npH
MeHeHHJI 8THX peayJlbTaTOB. 

B npH.ll0.118HHH IC ,ll,IICC8PT8QHM npMB8A8Hli HKCTY lf,ol)'l'paH-flOA
nporpaMM A,J1J1 CllJlaAH-MJiTepnoJUl~HH M artnpOKC~ ICYC011HO ~Jl

qeQJUOOI CrIJlaRHaaot • 

OcHOBHWe pesyJlbf&TY ,11,11ccepr~ MOIIHO ·Cif,ol)MYJDlpOJaT. I 
C.Hp,yDIIHX nyHKTaX. 

I, llpoae,qeH 8H8Jl.K8 nplDIOI ISA&'QH npexo~eHJUI ~I B DH-
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HapHOR JIHH38, ,l{OIUl3aHO I QTO (f,oKyCHpyi<lqH8 CBOAC'l'Ba IlJiaHapHoA 
JIHH31,1 nOJtHOCTb~ xapal(T8PH3YJOTC.R pacnpeAeJieHH8M K03ifx'PMr!MeHTa 
3a.M8,IVl81UUI KaJ( ~yJiKLtnett TO'll<K IlJIOCKOCTH, H Il03TOMY pacnpe,qe
JieuKe K03~8HTa 88M8AJI8HH.R ftBJlli8TC.R OCHOBHOA xapaKT8pHCTH-
KOM Ma.HapHoA JIHH81:,1, . 

2. ,[(atta uaTeMf.lTK'l8CK8.Sl'. IlOCTaHOBKa o6paTHOR sa,qa'IDI BOCCTa

HOBJI8fffl.R pacnpeA8JI8HH.R K03~H8HTa 38M8,JVI8HH.R I1JI8.li8PHOA JIHH3W 

no CJI8AaM JIY'{8A. 3a,o.atm BOCCT8HOBJI8HHJI pacnpe,qeJieHH.R K03<J,~-
8HTa 38M8,IVI8HHJI rutaHa.puoA JIHH3LI no CJie,qau JIY'{8A 30H,qHJ)ymtq8I'O 
nyqxa MaTeMaT11tl8CKH 3KBHB8JI8HTHa aa,qaqe BOCC'1'8HOBJI8HHJI CK8JUIP
HOA M8TpKKH OCTpOBHOI'O THIIa no ~pMe ee reo,qeaH'tl8CKIDC, nOKphl
BamtHX aHMH3HpY8MY!O 06JI8.CTb, 

3, Paapa6o•raH peryJinpH30BaHHbl1t M8TO,lt pellleHHR noCT8.BJ18HHOR 
o6paTHOA aa,qallll BOCCTaHOBJ18HH.R pacnpeA8JI8HM K03~8HTa aa
N8)Vl0HHJI p.11.R ,O.Byx KJiacCOB 11JlaH8pHl,DC JU1H3, HaH60Jiee BWIQiliJC B 
HHT8I'p&llbHOA onTHKe: a) MaHapHblX JIMH3, B. KOTOpliDC 30HAHJ)YlllqHR 
IlY'{OK JI)"l8A H8 H.Me8T ~KMbHblX TOQ8K B 06JI8CTH ,qHal'HOCTHXH; 
6) MaHapHbllC JIMH3, o6JISA81Xlll1X t<pyroaoA CHMM8TpHeA. 

4, ,!tJI.11 KpyroBblX MattapHbDC JIHH3, HMellll(lilC B T8XHH"q8CKlilC . · 
npMOllleHHfOC CSM08 60Jiblil08 3H8'1l8HHe, nocTpoeH yCTOA'IUSBl:irlt 8JII'O
PHTM BOCCT8HOBJ18HH.R pacnpe,qeJieHH.R K03(fxlllU.{H8HTa 38.M8,IVI8HH.R no 
p,HcKpeTtwM ,D,aHHblM o cne,qax JJY'{eA soH,JJ,Hpyuqero nYt1Ka, 

5, IlpOB8,D,8HO HCCJI8,ltOB8.HH8 paapa6oTSHH6ro cnoco6a Affal'HO
CTHKH Kpyroawx MaHapHLIX Jlllll3 no cne,11.aw nyqeA soHAHJ)yuqeroo nyq
xa C nOMO!qb~ 'lfflCJI8HHOI'O 3KCnepHM8HTa. Bl,iaCH8Hlal_I'paH~ npHNeHH
MOCTH nocTpoeHHCI'O cnoco6a AffaI"HOCTHKH H HaA,ll,8Hl>I 01\8HKH TOtniO
·cTH BOCCTllHOBJI8HH.R pacnpe,11.e.neHHfl K03~8HTa 38.M8,IVI8HHfl nna -
HapHHlC JIHH3 B a·aaHCMMOCTH OT TOtniOCTH 38,l:ISMH.R l!)COAHbDC A8HHHX, 

6. Paapa60T8H 1(0MllJI8KC npKKJIB,D,HOI'O nporpaMMHO-MaT8MaTIN8-
CKOI'O o6ecneQeHHR ,IVIfl AHaI'HOCTHKH KpyrOBLIX TBJI no AffCKpeTHWM 
ASJiHWM O CJl8'Aax' .nyqeA. KOMI1JI8KC BH8,D,peH Ha Jl{ YHHB8p0HT8'1'a APY-. 
-61>1 Hapo,qoB HM8HH Ila.TpKca Jlywyw61i1. IlOJI)"laeMNe o noM()lqbl) H8I'O pe
ayJlbT&Tli o6pa6oTKH eKcnepKMeHTaJibHLIX ASHHYX HcnoJibSJ'DTC.R a pa
<'oTe u4eAP pa,D,H($f3HKH,H TeOpeTK'Q8CKOA jfiHSHKH, H&yqHo-y,m6Ho-
l"O ~eHTpa Y.o;H. · . 

7~ HoBYA cnoco6 ,11,KaI'H'-.::THKM, peaJIHSOB8.HHJ,dl nporpa.MMHO, 
'AU 803MOJIHOCTb BOCCT&He.BJillB&T& KOJIHQ8CTB8HHlil8 onTIN8CKH8 xa
p&.xTepHCTHKH IlJlaHapHWX JIHHS no'ITH Ha nOPJl,D,OK TO'lli88 no Cpa.BH8-
HHI) c Tpa,!l.~OlillWUt M8TQA8.MH ,11,HaI"HOOTHKH, oco6eHHO B nepH~pHR-
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Hoa '-&CTH JIHH3li, KOTOPM B OCHOBHOM H onpe,11.enneT ~oKyCHPY!OIIIH8 

cBoacTaa nnaHaptn,llC JIHHa, 
8, pa3pa60TaHHL1tt M8TO)J. ,qKal'HOCT11KH npHI'OA8H He TOJlbKO ,!VI~ 

TOHKOllJl8HO'IDililX BOJIHOBO)J.HliX JIIDi3 JilO!-la6epro:acKOI'O TH\18, ,IVIil KO .. 
TOpbllC OH co6CTB8HHO H paapa6aTHBaJICfl, HO Te.K;J(0 H p.11.fl rpa,'l,H8HT

HLIX, H Altfl reo,11.e 3'1ll8CKHX ruuutapHl>TlC JIHH3. 
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