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ABTopewepaT paaocnaa 11 _ 11 _______ 1987 rOA8 

38~HT8 AHCC8pT8UHH COCTOHTCII 11 " _____ .1987 roAa Ha aac0-

A8HHH CneuHanHaHpOBBHHOro COB8T8 K047.0l.Ol Ra6opaTOPHH TeopeTHqecKol 

WHSHKH 06b8AHH8HHOrO HHCTHTyTB flA8PHHX HCCn8AOB8HHA, ny6H8 MOCKOB

CKOI o6naCTH, 

C AHCC8PT8UH81 MO&HO 03H8KOMHToCfl B 6H6nHOT8K8 06b8AMH8HHOro HH

CTHTYT8 flABPHHX HCCn8AOB8HHA. 

YqeaHI ceKperapo CoBeTa 

KBHAHA8T WH3HKo-wareMaTHqecKHX HayK A.E.nOPOXOB 

OElUAH XAPAKTEP~CT~KA PAEOT~ 

AKTY8nbHOCTb T8Mli 

KnaccHq8CK8fl 38A8qa Tp8X qaCTHU ABBHO npH3H8H8 11 C8MOA 3H8M8HHTOA 

npo6newoA AHH8MHKH 11 • H8CMOTpll HB 6on&lliH8 AOCTH&8HHII B npollinOM B npo6-

n8M8 TpeX Ten OCT8DTCII OTKpliTHMH PHA cy~eCTB8HHliX BOilpoCOB, B qaCTHO

CTH, HeT AOK838TenoCTB8 H8HHTerpHpyeMOCTH 38A8qH B o6~eM cnyqae npo
H3BOn&HliX M8CC. B nocneAHee Bp8Mfl npo6n8M8 HHTerpHpyeMOCTH ,!J.HH8MHqe

CKHX CHCTeM p83BHB88TCII 6UCTpo 6narOA8Pfl npHMBHeHHD BliqHcnHT8nbHOA 

T8XHHKH H C03A8HHD PIIA8 HOBHX IlOAXOAOB. 0AH8KO AO CHX nop He YA8nOCo 
npHM8HHTb HH OAHOro H3 HHX K 38Aaqe Tpex qaCTHU C HbDTOHOBCKHM HnH 

KynoHOBCKHM B38HMOAeACTBH8M, KOTOpue Hrp8DT HCKnDqHTen&HO B8&HYD pon& 

B WHaHqecKHX npHMBH8HHHX. 
H npownow ycHnHfl 6unH aanpaBneau aa peweHHe rpaBHT81.\HOHHoA aaAaqH 

Tpex qaCTHU, npHqew HCCH8AOB8nHCb peweHHfl, AOilYCK8D~He 8CTpOHOMHq8-

CKH8 npHM8H8HHH. 3TO npHBeno K HBCKOnbKO OAHOCTOpOHH8MY Hayq8HH~ Pf!A8 

npo6new, B qaCTHOCTH, K npaKTHq8CKH nonHOMY npett86p8&8HH~ K U8HHM 
Kn8CC8M peweHHA, T8KHX,K8K KonnHH88pH08 ABH&8HHe no H8IlOABH•ttoA np11-

woA, He HM8~~88 M8CT8 B acTpOHOMWl.H8AOCT8TOqHo Hayqanaco T8Kge Kyno
HOBCK8fl 38Aaqa Tpex qacTHU, TBK K8K cqHTanoc&, qTo HHTepec IlP8ACT8B

nfl8T TOnoKO ee KB8HTOBHA B8pH8HT, P83BHTHe KBBHTOBOA M8X8HHKH, B qacT

HOCTH 88 WOpMynHpOBKH B T8PMHH8X HHTBrpanOB no nyTHM,B nocn8AH88 Bp8-
Mfl BOSPOAHno HHTepec K KnaccHqecKHM p8W8HHIIM 38A8q. nn11 noc~p08HHII HH

Terpana no nyTIIM H KB83HKnaccHq8CKoro npH6nH•BHHfl H806XOAHMO 3H8Tb 
KnaccHqeCKHB Tp88KTOPHH B B8~8CTB8HHOA H B KOMnn8KCHOA o6naCTH 3Haqe

HHA nap8M8HHliX. IlpHHUHilH8noHH8 npo6nawu, B03HHK8D~e npH 8TOM B H8HH
TerpHpy8MHX 38Aaqax BC8 8~8 XAYT CB08ro HayqeHHfl. nn11 npOABHlt8HHH H8 
8TOM nyTH H806XOAHM8 WH3HqeCKH COABJ)llt8T8n&H8fl H AOCT8Toqao nonHO Hay
qeHH8H 38A8qa. MO&HO H8A811TbCfl, qTo 38Aaqa Tpex qacTHU curpaeT CBOD 

ponb Anfl BliflCHBHHfl 3THX npo6n8M K8K npHMep H3 WH3HKH ~YffA8M8HT8n&HHX 
B38HMOA8ACTBHA. 

npyra11 WH3Hq8CK8fl CTOpOH8 BOnpoca CBll38H8 C T8M, qTo KB8HTOB08 
OnHC8HH8 H806XOAHMO H B03MOXHO TOnbKO Anfl AOCT8TOqHo HHSKHX 8H8pr8TH
qecKHX COCTOIIHHA 8TOMOB H woneKyn. B cepHH pa6oT nocnBAHHX n8T IlOKB
aaao, qro npouecCH C BHCOKO BOa6y:1,11eHHHMH COCTOIIHHIIMH onHCHB8DTCfl xo
powo KnaccHqecKoR M8X8HHKOA, aanpHMep B cnyqa0 PHA68proBCKHX COCTOII
Hd 8TOMOB. ~HaHqecKSH npHqnaa COCTOHT B TOM, qTo 8TOMH C OAHHM aneK
Tp0HOM H8 BHCOKOA op6HT8 (HanpHMep,H(IIO)) HMBDT 6on&woA p83M8P H BB
AYT C86fl K8K KnaccHqecKHA 06b8KT no OTHOW8HHD K H8n8TSD~8A qaCTHU8. 

3BASqy p8CC8flHHfl aneKTPOHS H8 TSKOM STOMB H8nb8fl PBWHTb B KBSHTOBOM 
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B8PH8HTe H8 8BM HS-88 H8XB8TKH naMflTH. 8TO H He HYEHO 'A8Il8Tb, noCKOnb

KY B T8KHX ycnOBHHX OCHOBHO" BKn8A A8IDT o6n8CTH, COBil8A8IDll!H6 C H660nb

mo» OKpeCTHOCTbID KnaccHqeCKO" TpaeKTOpHH. TOrAa Kil8CCHqecKH» pacqeT 
eCTb e,llHHCTBeHHli" cnocoo pemeHHH T8KHX 88'A8q. MHoxeCTBO nonyqeHHliX C 
nouomoID KnaccHqecKHX pacqeTOB pesym.TaToB xopowo cornacyIDTCH c aKcne

PHMeHTanoHNM~ A8HHliMK. IlpH STOM HS-88 cnoXHOCTH H H8AOCT8TOqHo" HSy
qeHHOCTH C8MO" KnaccKqeCKOH 38'A8qH pacqeTli npoBOAHilKCb B p8MK8X ynpo

meHHNX YOAene». 
CneAyeT T8KEe OTMeTKTb UHKn pa6oT nocneAHHX neT no KB8HTOBOH XH

MHH, B KOTOPNX MHOEeCTBO axcnepHMeHT8HDHNX 'A8HHNX C AOCT8Toqao« Toq

HOCTbID 06bHCHHeTCH paCCMOTpeHHeM TOilbKO KonnKHeapHNX TpeX'iaCTJlllllllX sa

A8q c weaoueaonorHqecKKMH noTeHuHanauH pasaoro BHAB. 
KonnKHeapaoe ABHEeHHe peanHsyeTCH T8K~e H8 ycxopHTenHX HOHOB H 

aneMeHT8PHNX qaCTHU. Il03TOMY KCCneAOB8HHe KnaccKqeCKOtt 38'A8qH Tpex 

qacTHU C p83HliMH B38HMO'A8HCTBHHMH npeACT8BnHeTCH 8KTyanbHliM. 

Ueno pa60Tli COCTOHT B HCCneAOBBHHH HHTerpHpyeMOCTH KnaccHqeCKHX 

38'A8q Tpex qacTHU C p83HNMH noTeHuHanaMH B38HMO'A8"CTBH", OCHOB8HHOe 

H8 HOBOM IlOAXOAe - npH IlOMOmH HSyqeHHH KonnHHeapaoro ABU8HHH' 3TOH 

CHCTeMN. 

HayqaaH HOBHSH8 H npaKTHqecKBH ueHHOCTb pa60TN. C nouomcID npeAnO

aeHHoro B AHCcepT8UHH HOBoro B8pH8HT8 rHnepcwepHqecKHX KOOPAHH8T 06Ha
pyEeHN HOBNe CTOPOHN npo6neMN HHTerpHpyeMOCTH 38'A8q Tpex qaCTHU C pas

HNMH B88HMOAe"CTBHHMH, B p8MK8X HOBOro Il0'AXOA8 YABilOCb npOABHHYTbCH 
'A8Hbme B 'AOK888Ten0CTB6 HeHHTerpHpyeMOCTH HbIDTOHOBCKO" 38A8qH Tpex 
qacTiu. KnIDqou K aTo» npo6neue oxasanocb HsyqeHHe aaAaq Tpex qacTHU 

H8 HeilO'ABHlKHOH npHMO"· KOTOplie npaKTHqeCKH HraopHpOB8nHCb B npomnou. 
Hx AeTBHbHOe HsyqeHHe Il03BOnHnO nonyqHTb PH'A HOBNX M8TeM8THqecKHX H 

WHSHqecKHX pesynbT8TOB. B qaCTHOCTH, YABHOCb BBeCTH noHHTHe "npHMHTHB
HOCTb ABIDK8HHH 11

, o6o6maIDmee noHHTH6 nonHO" HHTerpHpyeMOCTH no AHyBHHnID, 

H C ero nouombID HSyqHTb CTPYKTYPY wasoBoro nOTOK8 YK838HHNX 38A8q. 
CpaBHeHHe TpexqacTHqHNX 88'A8q, nonHOCTbID HHTerpHpyeYliX no AHyBHnnID, 

C HeHHTerpupyeMNMH 88'A8q8MH, B KOTOpliX BCe AOnonHHTenbHNe nePBNe HHTe
rpanN HBHHIDTCfl 6ecxoaeqaosHaqHNMH WYHKUHHYH, noK88liB88T, qTo nocneAHHH 
cnyqaH rop88'AO HHTepecHee C WHSHqecKOH TOqKH apeHHH. B HeM BOSMOEHO 
o6p880B8HHe TpexqaCTHqHliX CBH38HHhlX peSOH8HCHYX COCTOHHHH C KOHeqffliM 

Bp6M6H8Y JltHSHH, P68KUHH C OOMeHOM H 6es OOMeHa qacTHU8H HT.A. 8TH H8-
6nIDA86Mlie B XHMHqeCKHX peaKUHHX H B pe8KUHHX M6E'AY aneueHTBPHYYH qac
THUBMH npoueccy HeBOSMOaHY B 88'A8qax, BnonHe HHTerpHpyeMYX no AHyBHn

nID. 06aapyaWifU,IH WBKT noKBSYBaeT aeoOXOAHMOCTb ABTBm.Horo HsyqeHHH 

H8HHTerpHpyeMhlX no AHyBHHHID 88'A8q, KOTOpYe rop88AO CHOaH66 H HHTepec
Hee B M8TeM8THqecKOM H B WHSHqecKOM nnaae. 
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Hnfl 88lllHTY Bli4BHrBIDTCH cnenyIDUUie OCHOBHNe pesynbT8TY, IlOH.fleHHlie 

B JlHCCe OTBUHH. 
!. IlpeA»OXeH8 YO'AHWHKBUHH rHnepcwepHqecKHX KOOPAHH8T 1 Il03BOHHIDm8fl 

HenpepliBHOe npocToe OilHC8HHe KnaccHqecKoro ABHJKeHHH TpexqaCTHqHo" CHC
Tew. B HOBNX KOOp,llHH8T8X nonyqeHli raMHnbTOHH8HN AHH BCeX BOSMO~HliX 

cnyqaeB ABHlKeHHH. 

2. 06ocHoBaH BY6op wopMynli fl.- f m~ Wl.i m3 /(WI~-+ n-11+ n-fJ
1 

MH npH
BeAeHHOH TpexqaCTHqHo" M8CCli. C ee nouombID BBeAeHN reoueTpHqeCKHe 
KOHCTpyKUHH, ynpomaIDmHe HSyqeHHe ABHEeHHH TpexqaCTHqHo» CHCTeMli. 

3. IlpoBeAeHa nonHaH peAYKUHH KOHHHHeapHliX TpexqaCTHqHNX 88A8q C 

o,l\HopOAHliMH IlOT8HUH8Il8MH H nonyqeao HO~Oe ypaBHeHHe 'AHfl TpaeKTOpHH sa
ABqH, C nouombID aToro ypaBHeHHH A8H8 KH8CCHWHK8UHH pemeHHH OTHOCHTenb

HO BOSYOEHOCTH IlOHHE8HHH ero IlOPHAKB. IlOK838HO, qTo HM8MCH TPH pas

nHqHYX cnyqaa ABHE8HH", B 38BHCHMOCTH OT aaaqeHHH IlOHHOH SHeprHH CHC

TeMN e : lcl= o, lcl=.t H lei= 00 • 

4. ~llfl KOHHHH88PHNX 38Aaq BBeAeHo 8H8HKTHqeCK08 IlPO'AOJllK8HHe noTeH

uuana, IlOSBOnHIDmee nonyqHTb 8H8HHTHqecKyID CHCTeMy yp8BH8HH" nepBoro 

nopHAKB AHR Tp88KTOPH" H8 H30SHepreTHqeCKOH noBepXHOCTH 

,.,.,(3)( 'I ...,,-,(~) r,)(1)-+ 
rt CJ= 11 ,Z(f> X 11\p, 

8TO nOSBOllfleT p8CCM8TpHB8Tb 88'A8qH,C HbIDTOHOBCKHM H C KYHOHOBCKHM 

B88HMOA8"CTBHeM eAHHliM o6p880M H nOK83liB88T, qTo AHH HsyqeHHH 8H8nHTH
qecKHX CBO"CTB peweHH" KBJK,llOH H3 STHX WHSHqecKH p83HYX 88'A8q cneAyeT 
yqHTliB8Tb oco6eHHOCTH B KOMnneKCHOH o6naCTH saaqeHH" nepeMeHHliX, OTBe

qaIDmHe APYrOH 38A8qe. 
5. YcTaHoBneHo, qro B cnyqaax 6ecxoaeqao" H ayneBOH aHeprHH uue,T

CH 11 CKpYT8H11 CHYMeTpHH wasoBoro IlOTOK8 H8 HSOaHepreTHqecxo" noBepXHOC
TH, KOTOp8H He OTMeqanacb 'AO CHX nop. Oaa npHBOAHT K B03MOEHOCTH: 

I) IlOHHE8Tb nopfl'AOK 'AH~epeHUH8HbHOro yp8BH8HHH TpaeKTOPHH AO nepBoro 

H CB8CTH ero K ypaBH6HHID HB Tope 1{'~~ , H8 KOTOpou MOEHO cnpoeKTH
POB8Tb TP86KTOPHH 6es nepeceqeHHH npoeKUH»; 2) p83'A8HHTb He06NqHYY 06-
paaou nep6M6HHY6 B ypaBHeHHH raMHilbTOH8-HK06H, npeACT8BnHH KnaccHqec

K06 'A6HCTBH6 B W8KTOpHSOB8HHOM BHAe W(f,<P)= .rw fr~) ; 3) nOK838Tb 

cymeCTBOB8HH6 H8r s,8BIICJ111(9ro OT I'Wl8ppa.zuiyca 9 AOilOHHHTe HbHOro nepBo
ro HHTerpana I ~: 0 {l,((') ; 4) nonyqHTb pemeHHe B KBBAPBTypax. 

Ha OCHOB8HHH 8THX pesym,TaTOB BBOAHTCH nOHHTHe "npHMHTHBHOCTb ABH
E6HHH", 0606~am111ee nonHyID HHTerpupyeMOCTb no AHyBHnnID, H COOTB6TCTBYID
D!H6 euy nOHflTHH 11 Cil6KTp H MHOZeCTBO npHMHTHBHOCTH (})asoBoro IlOTOK8 11 • 

6. Hsyqeali CBOHCTBB HHTerpana I~~,~ ( :.r, f.f) , KOTOPYH urpaeT oc-

HOBHYID ponb B HCCHeAOBBHHH HHTerpHpyeMOCTH BCe" 38'A8qH, n~a Hero no
CTP06HN: a) CXOAHll!H~CH B H6KOTOPO" o6naCTH PH'A T80PHH BOSMymeHH" HO-
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BOro BH,118 1 B KOTOpotl napaMeT p paanoJKeHHH Cu= 1 + YL ;:;. CBH38H C OTKno
HeHHeM CTeneHH O,llHOpO,llHOCTIII noTeHI,\1118na n. OT 3H8'18rlll!H Vl.o =-2; 
6) CXO,l1Hllll11ACH B HeKOTOpolA o6naCTH PH.II ~ypbe, 

IloKaaaHo, 'ITO IIIHTerpan I ~,'0 (X, 4') rpaBHT8UHOHHOtl aa,11aq11 HB-
nHeTCH 6eCKOHe'lH03H8'lHOtl WYHKUHetl np11 IlO'lTIII BCex 3H8'18HHHX M8CC 

Wt,,.z, 3 , 38 IIICKHIO'l8Hlll8M ,6b1Tb MOlleT, MHOJK8CTB8 Mepbl HOJll>. 
7, lll3y'leHbl BC8 OCOC58HHOCTH KOJIJill!HeapHbIX pe W8HHIA C c = 0 B KOMil

Jl8KCHOtl o6JI8CTH Ill YCT8HOBneHo, 'ITO OHIII He o6JI8,ll8IOT CBOtlCTBOM IleHJI8Be. 
'1T' (.1) 

IlocTpOeH W830Bbltl noprpeT CIIICT8M C W:0 H C w =l/2 Ha Tope II ~(p ' 

r,11e HMeeTCH 24 rHnep60Jilll'l8CKH8 OC06ble TO'IKH. 
HOBbIM cnoco60M IlOK838HO, 'ITO Tp88KTop1,11,1 MOJKHO np0,110JllK8Tb 8H8Jil,ITl,l

qecKH qepe3 TO'IKIII napHblX CTOHKHOB8HHtl. qHCJI8HHO H3Y'l6HO rno6aJibH06 

IlOB8,ll8Hl,le Tp88KTOpHtl. YCT8HOBH6HO, 'ITO B rp8BHT8UIIIOHHOIA 1,1 B 3Jl8KTPH
'l8CKOIA 38,ll8'l8X B03HHK8IOT Tp8X'l8CTH'lHbl8 p830H8HCHbl8 COCTOHHIIIH C KOH8'l

Hb1M BP8M8H6M JKH3HH, KOTOpble pacna,11810TCH .zlBYMH p83HblMIII cnoco68MH - C 

OC5M8HOM H 683 06M6H8 'l8CTHU6IA. IlOK838HO, 'ITO 3TO H8B03MOJKHO B non
HOCTblO IIIHTerp111pyeMblX no JlHyBHJIJIIO 38,ll8'l8X C W= 0 , IlocTpoeHO OT06paJKe-

<JT1(2) 
Hl,16 nocn6,IIOB8Hl,IH ,IIJIH np08KUHIA TP88KTOpHIA Ha II ~<P , 

8, C IlOMOIJll>IO KOMilOH8HT BB8,ll8HHOrO MHOJKeCTB8 npIDAHTHBHOCTH W830BO

ro noToKa 3a.z1aq1,1 nocrpoeHbl pa3Hble npe,11cTaBneHHH noJIHoro Ha6opa no
KaJII>HblX nepBHX HHTerpanoB B KOJIJIHH88pHblX 38,ll8'18X C npOH3BOJII,HOtl 
3H8pr1,1etl E , f113yqeHbl HX JIOK8Jll>Hb18 OC068HHOCTl,I 1,1 W830Bbltl nopTpeT B 

OKpeCTHOCTl,I B8i118CTB8HHblX OC06b1X TO'leK: TpOIAHb18 coy,11apeHHH, napHb18 co
y,11apeHHH 1,1 TO'lKH IlOBOpOTa. 

9. IlOK838HO, 'lTO B KOJIJIHHeapHblX 38,ll8'l8X, K8K H B 06111etl npOCTp8HCT
B8HHQtl aa,11aqe Tpex qaCTHU C 0,llHOpO,llHblMH IlOT8HUH8Jl8MH,BC8 ,llOilOJIHHT8JII,

Hbl8 nepBbl8 HHTerp8Jibl HBHHIOTCH 6eCKOH8'lH03H8'lHblMJ/I WYHKUl4HMl,I BM6CT6 C 
I ~l O (X, <p) • TaKHM cnoco6oM ,110Ka3aHa H8HHTerpl4pyeMocn rp8Bl4T8UHOH

Hoil ~a,11aq111 np111 IlO'lTJ/1. BC6X 3H8'l8HJ/IHX OTHOW6Hllltl Mace. 

Anpo68U14H pa60Tbl. 0CHOBHbl8 peay~l>T8Tbl ,llHCCepT8UHH H60,llHOKp8THO ,110-
KJI8,llblB8JIJl:CI, H8 C6KTOPHblX 14 OT,ll8Jll>CKl4X C8Ml4H8pax Jla6opaTOpllll4 T60p8Tl4'l8-

CKOtl W143111Kl4 OIIIHIII H Ha ceMHHape KBW6.z1Pbl TeopeTn•cxol W143111KH w11a11qecKo
ro ql8KYJII>T8T8 COWHtlCKOrO YHHB8PCIIIT8T8, a T8Kll8 Ha M6JK,llyH8pO,llHOM COB8-

i118HHH no T80pHH M8JIO'l8CTH'lHblX H KB8pK-8,llpOHHblX CHCT6M (ny6H8, 1987 r), 
0Hl4 06cya,118JI111CI, T8KJK8 H8 Kaq,e,11pax ,llH~6p6HUH8Jll>HblX ypaBHeHHtl MI'Y H 
KI'Y. 

IlY6JIHK8U1414. no Marepl4anaM .z111ccepT8UH14 ony6nHKOBaao 7 pa6oT, 

06~6M 814CC60T8UHH, n11ccepT8U14H COCTOHT 1,13 BB6,ll6HHH, 'l6Tblp8X rJI8B 
H 38KJIIO'l6HHH, 0H8 CO,ll6Jlll(l4T 184 CTp8HHUbl M8WHHOilHCHoro T6KCT8 H 33 pH

cyHKa, pacn(l$JK6HHblX BHYTP14 T8KCT8. E146Jil40rpaw14qecK14tl CUHCOK BKJIIO'l8-
e T 71 CCblJIK·y, 
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BB688HH8 COCTOHT HS ABYX 'l8CTetl. B nepBotl ,ll88TCH 063op COBp8M6H

HOro CT8Tyca KJI8CCl4'18CKOtl 38,ll8'lH Tpex T6JI-'l8CTHU, OCHOBHblX pe3yJII>T8-

TOB npownoro 1,1 OCT8BWHXCH OTRPHTHIOI npo6J.t8M,CBH38HHblX C HHTerp11pye
MOCTI,IO, Bo BTOpotl 'l8CTl4 ,ll8H o6aop 06111etl npo6JI8Mbl HHTerp11pyeMOCTl,I ,IIHH8-

Ml4'18CKHX CHCT8M H p83Hb1X HM810i11HXCH IlO,llXO,llOB Kee pew8HHIO, IlpHBe,lleHbl 

T8KJK8 q,opwyJil4pOBKl,I PHA8 KJI8CC14'16CKl4X TeopeM B o603H8'l8HHHX, npHM8HHe

MblX B OCHOBHOM T8KCT8 .z111ccepT8UIIIH, 
• B nepBOtl rnaBe paCCMOTpeH HOBbltl B8pl48HT r11nepcq,ep1,1qecKHX KOOp,1114-

HBT, OCHOB8HHbltl H8 MO,lll4qlHK8UHH r14nepcq,ep1,1qecKl4X KOOp,llHH8T nenI>Beca. 

Ilp1,1 OilHC8HHH ,llBHJt8Hl4H CHCT6Mbl B 3TOM B8pH8HT8 nocne,110B8T8Jll>HO Bbl,ll8JIH

e TCH 11 TP6Tl>H11 'l8CTl4U8, Ilp8HMYlll8CTBO Bb16p8HHblX H8MH rHnepcq,ep1,1qecKHX 

KOOp,llHH8T COCTOHT B HenpepblBHOM 0Ill4C8HHl4 BC8X KOH/t,14rypauHIA Cl,ICT8Mbl, 
Kpowe Toro, TO'lKa, 14306p8JK810i118H CHCT8MY Tpex CBOOO,llHblX 'l8CTHU, ,IIBl4-

K6TCH B KOH/t,14rypauHoHHOM npocTp8HCTBe, OCT8IOU18MCH nocne HCKJIIO'l6HHH 
ABD8HHH U8HTpa Mace CHCT8Mbl no 38KOH8M CBOOO,llHOro ,IIBHJK8HHH O,llHOtl 

'l8CTHUb!, 
B nepBoH rnaBe nocne KJI8CCl4'18CKOIA pe,11yKUHH 38,ll8'lH C IlOMOllll>IO 38KO

HOB coxp8H8HHH noJIHoro 14MilYJil>C8 14 nonHoro MOM8HT8 nony'l8Hbl Bblp8JK6HHH 

AJIH KHH6TH'l8CKOtl 8H8prHH CHCT8Mbl B Bb16p8HHblX KOOPAHH8T8X, B cnyqae 

OTJIH'lHoro OT HYJIH noJIHoro 11011eHTa I< =I: o : 

(I) 1'=:,. lP:+~ + : 51 (P~-t- s:~J)~ ;cz[(cos~JK~~·-pa)2
-1-(si11~/J<! P:~c~~p~ 

:"" 
- AJIH cny'l8H 06111ero npOCTp8HCTB8HHOro AB14ll8HHH; 

(2) T ... .!.. r o1 P; + ..! [ p; · c I<- p,)21 
2f 'I. rP-r pt S" s1 + c2. J 

- AJill. nnocKoro .z1BU8HHH; 

(3) 
T .I. i K'2. 

• 21" Pr+ 1.!' 92 

- AJIH KOJlnHH88PHOro ABD8Hl4H C I("' 0 , KOr,118 OCT86TCH 0,IIH8 CT8-
Il8HI, CB060,llbl, 

B cnyqaf!x c K = 0 H11ee11 

2. ~1 p~ 
(4) '11= {fa (pf'+ 91 + pts•c) 

- AJill. nnocKoro ABU8HHll ; 
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( 5) T = _!__ ( n1 + Pc,2 ' ~f< r.P 9 1 J 

- 'Allfl KORRHHeapHoro 'ABHJK8HHfl no HenO'ABIDltHOU npflMOA. 

B 8THX ipopMynax S = Sill (p I C = cos 4> • a _fl.. 6CT1, npHB6'A6HHaH Mac-
e a TpexqacTHqHoU CHCTeMN, 'Allfl KOTOpoA B 'AHCCepTal.\HH HS pasHNX ipH3Hqe

CKHX H ipopMan1>HliX coo6paJKeHHU OOOCHOB8Ha ipopuyna 

(6) ft= J vn1 mi n13 /(m.+ma+ m~)'. 

B 'AHCCepT81.\HH paCCM8TpHB8IOTCH TpexqaCTHqHhle CHCT6Mli, nOT0Hl.\H8Rli 

V -+ -+-"' 
KOTOpliX ( 't,_, 'l,, '2:"

3
) Y'AOBn6TBOpHIOT KpOM6 8CT8CTB8HHliX tl>H-

3Hq6CKHX Tpe60BaHH~ Tp8HCRHI.\HOHHOA HHBapHBHTHOCTH H HHB8pH8HTHOCTH 

OTHOCHT8R1>HO Bp8~8HHA B TpexuepHOM KOOPAHH8THOM npocTp8HCTBe, T8KJK8 
H Tpe6oB8JUW O'AHOPO'AHOCTH V(s~ ,s~,s~)=snV(z";,z;,z3J. B r11nep

ccI>ep11qecKHx KOOP'AHHaTax 8TH nOT8Hl.\H8Rli HM0JOT BH'A 

( 7) V = ~ .P~ cxcrp,~J' 
rAe ~=COl1Sf' 9 0CT1, rHnepp8'AHYC, J - yron HK06H, <p - MO'AHtl>Hl.\H
pOB8HHliA yron ~en1>Beca. IlpHBO'AHTCH cp8BH0HH8 Hawero B8pH8HT8 rHnepccI>e
pHqeCKHX KOOP'AHH8T C 'APYrHMH, H3B8CTHNMH H3 nRTepaTypu. 

B KOHI.\8 rnaBN pacCMOTp0H8 38'Aaqa Tpex qacTHI.\ H8 HenO'ABHlltHOA npH

MO» ( 1Y= 0), IlpOCTOT8 KORRHH88pHoro 'ABHJK8HHH nosBOnHeT nerKO HsyqHTJ, 
reoMeTpHqecKoe onHCaHH8 KOHipHrypauHA, a TaKJK8 KPHBN6 HyneBliX CKOpOCTeA 
XHnna-EonHHa, nH6p81.\HOHHN6 H8npaBn8HHH H oco6ue peweHHH 'AMHauHqeCKHX 

ypaBH6HHA B BN6paHHliX H8MH KOOP'AHHaTax, OCHOBH08 npeHMy~eCTBO KOTOPliX 
CBH3~HO C B03MOJKHOCTJ,JO H83aBHCHMOro p88A6lll>Horo onHC8HHH TpOAHoro H 

napHNX CTORKHOB6HHI B CHCT6M8 Tpex qaCTHI.\. 

Bo BTOpoA rnaBe paccuoTpeHa aa'Aaqa Tpex qaCTHI.\ Ha H8nOABHlltHOA 
npHMOA. nonyqeHN 'AHHaM11qecKH6 ypaBH6HHH H HX OC06Ne pemeHHH. IlpOB8A8-

Ha P6'AYKI.\HH 3a'Aa'lll! H nonyqeHO HOBOe H6nHH6AHoe 06liKHOB8HH06 'AHcI>qiepeH
l.\Han1>Hoe ypaBH6HH6 BTOporo nOPH'AKa A»H Tp86KTOpHH H8 H308HepreTHqecKoA 
noB8PXHOCTH /11< 3

>(t·=cDw,-I:) : 

( 8) ('S'l''5) 1- (! + ~'~51 ) [0-(ot''i.2C()(5'/~)- E /0{ ~2
..,_

2 j(1-c/OC:S
2
"'-.2)J.= 0 • 

rAe 'o-p/'(. - 6espaauepHuA r11neppaAHyc: :S=${<.p) , mTpHxoM o6o-
3HaqeHo 'AHtl>q>epeHUHPOBaHHe no \.P , ()('. = CX. (cp) 8CT1> qiyHKI.\HH H3 (7), 

€..= E /~"5- - 6espa3M6pH8H nonHaH SHeprHH CHCT6J.IN, a W= i+ n/2. 
~8Ha KnaCCHtl>HKal.\HH TpaeKTOpHA, OCHOBaHHaH HS HX CBOACTBBX npH uac

WT86HNX npeo6paaoBaHHHX H Ha B03MOJKHOCTH nOHHJK8Tb 'AO nepBoro nopH'AOK 
yp8BH8HHH (8),. 

Ilocne -aa"fi'nHTHq8CKOrO npO'AORJK8HHH nOT8Hl.\Hana Ha COOTB8TCTBYJ0~8A no
B8PXHOCTH PHM8Ha H BB8'A8HHH HOBliX KOOP'AHHBT: e H ,X = qrcfj(s>R, / pq,) 
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B HMnyn1>CHOA qacTH ip830Boro npocTpaHCTBa CHCT8MN, nonyqeHa 8HanHTHqe

CK8H CHCT8M8 'AHtl>qiepeHuHan1>HliX ypaBH8HH» nepnoro IlOPH'AKa 'ARH TpaeKTO-
AA (3) T1fl (2\ IR (L) 

PHH H8 /V/ ( €) = ,, ~ ~ X l : 

,,i j, /f) -X •.• G) 
rAe B npeAnonoJKeHHH MepoMopq>HOCTH l]/YHKI.\HH Q:"Cq, l= 0(4') I b('P) 5(.J c 

(3) r e , 
ecn aHBnHTHqecKoe B8KTopttoe none Ha <rx-,p? 7 = 11 S) : 

- - -(IO) Xw,E = Je+{e)Xw - o{'_(t)Y 

.>e+(€)= [f+ce~p(11,))/(1tf') , .Je_ff)=[d+€'eKpr"J)J/(J.-<-E--') 1 a - . 
(II) Xw=- 2ab fcosX O;r+~)+s111.r Jo/ J + [ na i, coa-ra'6-a l,'J si.,,)'] J.K , 

(12) y"' 2 6:i [co~,x (o~+cl<p)+si11Xa,J 

BM8CTO Bp6M6HH t H8 TpaeKTOPHH BB6'A8H perynHpH3YJO~HA napaMeTp '1:': 

olt'= (i+E:z){2 bwsX- [CI-Eb exp(-111)][1.-t- e eq (1•1-?)] s-~ cpoH . 

B STOA rnaBe paCCMOTpeH cnyqaA C if\= 0o , KOr'A8 MO~HO cqHT8T1>, 

qTo CHCT8M8 COCTOHT H3 Tpex CB060'AHNX 48CTHU. IlOK838HO, qTQ TOr'Aa 
'ABHJK8HH8 o6naAaeT CBOACTB8MH 'ABHllt6HHH nonHOCTl,~ HHTerpHpy8MliX no AHy

BHnnJO CHCT8M. B qaCTHOCTH, 38'Aaqa CBO'AHTCH K peweHH~ TPHBHan1>Horo 
ypaBH8HHH nepBoro nopHAK8, 8 B ypaBH8HHH I'8MHR1>TOH8-HK06H pa3HNMH 
cnoco68MH p83'A8RHIOTCH nepeMeHHlie. B rHnepcipep11qecKHX KOOPAHHaTax no
CTpoeH nonHNA Ha6op AOilOnHHTen1>HNX rnoOanbHUX nepBUX HHTerpanoB Ha.~ 

/1 (J) (Eoo) • HayqeHa._!CKpliT8H11 CHMM6T PHH, CBH38HHaH C B8KTOpHliM no-

Jl8M1 KOMMYTHPYIO~M C X w,€00 

(13) iv=?~= 97 • 

H reOM8TpHH cI>aaoBoro nOToKa Ha /11<3>(c"°) 'KOTOporo MOEHO cnpo-

11' C:2) 
8KTHPOBaT1> H8 TOP 'Pl' 683 nepeceqeHHH np08Kl.\HA Tp86KTOpHlil. 

HsyqeHHN6 peweHHH HrpaIOT BllltHYJO pon1, B 'A8RbH8AweM. Ha HHX KOHqa-
8TCH CnHCOK peweHHH 38AaqH Tpex qaCTHI.\ Ha HenOABHlKHOA npHMOU, KOTOPN8 

BNpaxaIOTCH B aneueHTapHliX ~YHKI.\HHX. 

B Tp8T1>8A rnaBe HayqaeTCH KonnHHeapHoe ~BHJK8HH6 C HyneBOA nonHoA 
aHeprHelil, qTQ CBH3aHO C HayqeHH8M CBOACTB HOB~X KnacCOB WYHKI.\HA, aa
A8HHliX ypaBH8HH8M (8), HRH 8KBHBaneHTHOlil 8MY CHCT8MO!il (9). Gnyqalil 

If.I= 0 HrpaeT BNAeneHHYJO pon1, B aaAaqax Tpex qacTHI.\ H o6naA88T PH
AOM CBOlilCTB, CXOllUIX CO CBOACTBaMH 'ABHJKBHHH C jcl = oo 
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B Haqane rnaBbl paCCMOTpeHbl 06m.11e CBOHCTBa KOJ!J!HHeapHblX aaAaq C 

OAHOPOAHbIMH IlOT8Hl.\.1'18JiaMH np.11 e, =O • ITp0.1'18BOAHTCH IlOH.l'lllC€HHe nopH~a 
ypaBHeHHH (8) AO nepBoro, B peaynhTaTe qero nonyqeHo ypaBHeHHe A6eJIH 

AJIH qiyHKI.\MM zJ' ~ S//5 

( 14) fr 1-U-+ zJ--f) [eu -01~ )/;(rQ) vJ = o, 

rAe .,C {<p) = a 1/a - Jj lh 

ITOK888HO, qTo Ha f,-1C•) ( €=0) HM88TCH AOilOJ!HHT8JlbHblH nepBbIH HHTe-

rpan <:p ('5'PJ,p;;1 , cp) , H npoHCXOAHT H806blqHoe p83AeJieHHe nepeMeH-

HblX B yp8BH8H.l'IH I'8MHJ!hTOH8-RK06H, CBH88HH08 C qJ8KTOp.1'1881.\HeH A€HCTBHH 

B BHA8 
(IS) W (y>, (p) = 5:/.0 -f ccp) • 

Up.I'! nOAXOAHmel HOp1rnpOBK8 AJIH qJYHKl.\.1'1.1'1 fClP) .l'IM88M ypaBHeH.1'18 

< r6) V 2 + c,.:l- -F 2 = 'f exi ccei , 

KOTopoe 3KBHB8JieHTHO ypaBHeHHIO (14). 
TpeThH 3KB.l'IB8JieHTH8H qiopMa 3TOro ypaBH8H.l'IH 

(17) X'= w - c1.12.)i,(cp> ~ X 
nonyqaeTCH nepexoAOM K nepeMeHHol X = ard-~ 1)- H SlBJIJl&TCJl · ypaBHe

HHe nepBoro nopHAKB H8 Tope 1',?J • Ero cy~eCTBOBBH.1'18 OTPBll8eT 
CHOB8 CKpbITYIO CHMMeTpHIO qJ880BOro noTOKB, KOTOP8H CBH38H8 C noneM (13), 
.l'I Il08BOJIHeT cnpoeKTHpOB8Th Ha 1r;2~ Tp8eKTOp.l'IH .1'18 /v1 (J)(E =o) Clea 

nepe_ceqeHHH HX npoeKu.111. 
Jij>yroe BHpaz8HH8 &Toi CHMM8TpHH 8CT:& O'l'IQ8Wl8JUl8 yp8BH8H.l'IH Ami 

7r~i OT C.l'ICT8Mbl {9), B peaynhT8T8 qero OH8 HMeeT He 88BHCHDIHA OT { 
nepBbIA .l'IHTerpan I;:]

0 
(X, ep) • OH nocTpoeH ABYMH cnocoClaMH: 

a) no T80PHH B08MY~~HHA C HOBbIM napaMeTpOM p83J!OllteH.l'IH W= i + n./2 
Xap81CT8pH8YJIIIIIM OTKJIOH8HH8 CT8n8H.l'I OAHOPOAHOCTH noTeHUH8Jl8 I'\, OT 
8HaqeHHH n.,=-2 ; Cl) B BHAe PH'A8 ~yphe. HayqeHbJ 00JI8CTH CXO'AHMOCTH 

nonyqeHHblX PHAOB. 
Hayqeabl CBOICTB8 qiyHKUHA, KOTOpble 88'A8IOT Tp8eKTOPHH HDIOTOHOBCKOI 

88'A8qH,H HX CBH8h C TpaeKTOPHHMH KYJIOHOBCKHX 88'A8q. B HBHOM BH,1te no
CTp08Hbl perynHpH8YIOmHe napaMeTpbl TpaeKTOpi!A. IlepeXO'AOM K nepe11eHHOl 
U = ex-p ( 2i <p) nonyqea K8HOH.l'lqecKHI BH'A 'AH~peHIU18JlbHOrO yp8BHeHHH 

TpaeKTOPHH 

{18) ~ = U.+ zJ"2)[Q,(U)- t"ziR.(u)] /4,u Q,{u), 

rAe P,.tu.l ,,r.H Os-tu) ecTh HaBeCTHble nonHHOllbl naTol cTeneHH. C ero 
no11ouu,10 HayqeHbJ BC8 ocoCleHHOCTH pemem B KOllnneKCHOI 0Cl1I8CTH aaaqe-

8 

HHI nepeM8HHblX, rAe HMeeTCH {c yqeTOM HX Kp8THOCTH) 26 HenOABHllCHblX 
OCOClbIX TOqeK .11 IlOAB.l'llll:Hble KPHTHqeCKHe non10ca. TaKHM o6paaoM,peweHHH 

He 06JISA8IOT CBOICTBOM IT8H1I8B8. PaCCMOTP8Hbl T8KllCe OC008HHOCTH npoeK-

1.\.l'IH TpaeKTOPHH H8 'lfi~ , rAe HMeeTCH 12 yanoB H 12 C€AJ!OBblX oco
ObIX ToqeK. nocTp08H qJ880BblH nopTpeT AJIH CHCTeM cw =0 HW =l/2 npH 

0( (qi) .1'13 Hh!OTOHOBCKOH 8aAaqH. 
AA (3) 

IToKa38HO, qTo AOnOJIHHT8JlhHble HHTerpam,1 H8 1•1 ( C = o) Hh!OTOHOB-
CKOH 88AaqH HBJ!HIOTCH 6eCKOH8qH03HaqHbJMH qJYHKl.\.l'IHMH no M8HbW8H Mepe np.11 

noqTH BCex 3HaqeHHHX OTHOW8HHA Mace. 
YCTSHOBJ!8HO, qTo peweHHH HMSIOT KPHTHqecKylO cymecTB8HHO oco6y10 

TOIIBY B Hyne no K8ltc,1IOA .11a yacc Yl'l-1,1,, H paanara10TCH B ClecKoHeqHbJH 

PHA no l.\8JlblM CTeneHHM BeJIHqHH m112 
• TaKHM o6p830M onpeAeJieH BHA 

3TOA ocoCleHHOCTH, KOTOPBH B COOTB8TCTBHH C peayJ!bTSTBMH nyaHKape, 

1leppH HAP· npHBOAHT K CHHrynHpHOH TeopHH B08MymeHHH no MSJ!OH Macce. 
0ClCyllC'A88TCH 8H8J!MTHqecKOe npOA011llt8H.l'le TpaeKTOpHA qepea TOqKH nap

HblX CDYABP8HHI. C ero nouomhlO HCCJI€AOBaHo rno68JlhH08 noB8A8H.1'18 TpaeK-

TOpHI 'AJ!H 38A8q C Cu =0 H C W =I/2. (!) 

q.11cneHHo HayqeHo np.11pameHHe HHTerpana Im, o Cl, <p) npH o6xoAe 
<11"' (2.f 

l.\.l'IKJ!OB HS ll~<p • KaK peayJihTST MHOroaaaqHOCTH aToro HHTerpana np.11 

c=O B08HHK8eT TpexqaCTHqHoe peaOHSHCHOe COCTOHHHe C KOHeqHbJM BpeMe

HeM llt.1'13HH. l8H8 KJI8CCHqJHK81.\HH TpaeKTOpHH, OfiHCblBBIOIU.l'IX peaKUHH C 06Me
HOII HJ!H Clea OClMeHa qacTHUel. IloKa88HO, qTo BO BnOJIH8 HHTerp.11pyeMOM no 

JlHyBHJ!J!IO cnyqae C GJ=O TaKHe HBJieHHH HeB08MOJltHbl. 
nocTp08HO OTOClpallteHHe nocneAOBSHHH IlyaHKSpe npH C = O • 

11T' (2) 
OClHapyJKeHO, qTO npH OClXOAe I.\HKJIOB Ha II~~ npi!pameHHe qiyHKI.\HH 

f {rp) 
1 

KOTOPBH BXD,ll.l'IT KaK MHOJltHT8J!I, B KJISCCHqecKoe .ztelCTBHe W , 
He HMeeT 3KBHAHCT8HTHbla xapaKTep B oClnaCTH TpexqacTHqHoro pe30H8HCS. 

B qeTBepToA rnaBe 'A8H 8H8J!M3 nonyqeHHblX peaym,TSTOB no HHTerpHpye

UOCTH KOJIBHHeapHbIX 38A8q Tpex qacTHI.\, nonyqeHHblX B ABYX npeAbIAYmHx 
rnaBax. Ha OCHOBSHHH 3TOro BBO'AHTCH noHHT.1'18 11 npH1.!HTHBHOCTh AB.l'lllC8HHR 11

1 

CBH3aHHoe C B08UOJKHOCTl>IO rnoCl8Jil>HO noH.1'18.l'ITh AO nepBoro nopHAOK ypaB
HeHHfi TpaeKTOPHH H888BHCHMO OT 8H8J!MTHqecKHX CBOHCTB AOilOJ!HHT8JlhHbIX 
nepBbIX HHTerpanoB. BBO,llfiTCH T8Klle: "cneKTP npHMHTHBHOCT.1'1 11 

- MHOllCeCTBO 

auaqeHHA rnoClanhHblX nepBbIX HHTerpanoB, onpeAeJIH10mHx noBepxHOCT.1'1 ypoB
HH,H8 KOTOpbIX TSKOe nOHHllteH.1'18 nopH~S B08MOllCHO, H 11 MHOlleCTBO npHMHTHB
HOCT.1'111 - oCl~e'A.l'!HeH.l'le TaKHX noBepXHOCTel ypOBHH. ITpocnelK8H8 CBH8h npH
IIHTHBHOCTH ABHllteHHH C noJIHol HHTerp.11pye110CThlO no JlHYBHJ!J!IO H IlOK888H8 

TlT' (1\ 
H8CT8fiA8PTHaH pOJih Topa II ;ccp B p8CCMOTp8HHblX 88Aaqax Tpex qacTHI.\. 
B OT1I.l'lq.11e OT HHB8p.1'18HTHblX TOPOB ere MOEHO p8CCM8Tp.l'IB8Th KSK MHOroo6pa-

8He KJiaCCOB 8KBHB8JieHTHblX Tp88KTOpHI, KOTOpoe p8HhWe qaCTHqHO Hayqa

noch K8K MHOrooClpaaHe TpOIHbIX CTOJ!KHOBeHHa. 
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C IlOMOIJl:blO KOMilOHSHT M 13
) ( t~) H M 0 > (,: =O) BBe,l.leHHoro MHOJKe-

CTB8 npHMHTHBHOCTl1 waaoBoro Il0TOK8 Il0CTP08Hbl qeTblpe npe,l.lCT8BH8Hl1fl non-
AJ (~) \ Horo H86opa HOK8nbHUX nepBblX 11HTerpanoB H8 /Vf (E , HUelOIJIH8 p83Hbl8 

o6n8CTl1 CXO,l.ll1MOCTl1. 
IlocTpOeHhl T8KJKe W -paanOJK8HHfl 3TOro H86opa nepBblX 11HTerpanoB C 

noMOIJlblO BnonHe 11HTerpHpyeMoro no J!HyBHnnlO cnyqaa W = 0 1 IE I "f' o, """• 

A8HO KaqecTB8HH08 11ccne,l.lOB8Hl18 B81J18CTB8HHblX OC06blX ToqeK TpaeKTO
pl1tt H8 fvl C~l (€.) : 1130nHPOB8HHb18 TOqKH TpOi'!HblX CTOHKHOB8HHH; OC06b18 

nl1Hl1H napHbIX CTOnKHOB8HHH; OC06bl8 nl1Hl111 H3 ToqeK nOBOpOT8 H8 noBepx

HOCTH X11nna; a T8KJKe ceT:b OC06blX nl1Hl1'1 Ha OeCKOHeqHoM IlOB8PXHOCTl1 

f =00 • 

B nocne,l.lHeM naparpa~e ,l.lOKaaaHo, qTo ecnH BB8CTl1 B KaqeCTBe Heaa-

B11c11Mo.ii nepeMeHHO.ii 7- r~·~ (it', 4') , TO n1060M ,l.lOnonHHTenLHbli'! 11HTe-
(3) ' rpan H8 /v1 (€) 38Bl1Cl1T OT Z • Tor,l.la n1060H ,l.lOilOnH11Ten0Hb1'1 11HTe-

rpan KOnnHHeapHO~ 38,l.laq11 C lei* ro OK8JK8TCfl 6eCKOHeqH03H8qHoH WYHK-

l.\l18'1 BMecTe c I~~~ (l., cp) • TaKoe Ee yTBepJK,l.leHHe 11MeeT MecTo 11 
,l.lnfl ,l.lOilOnHHTenr,HblX HHTerpanoB 06111eH npOCTp8HCTB8HHO~ 38,l.laq11 Tpex qac
THI.\, ~3 Hero cne,l.lyeT H811HTerpHpyeMOCT:b HLIOTOHOBCKOH 38,l.laq11 Tpex qac

Tl11.\ no M8HbW8'1 Mepe npH noqT11 BC8X 3HaqeH.llflX OTHOW8Hl1'1 M8CC Yl'½:,2,3• 
8TO yTB8pJK,l.l8HH8 Il03BOnR8T T8KJK8 pacnpocTp8HHT:b H8 peweHHR 06111eH 

aa,l.laqH nonyqeHHble B TpeT0eH rna.ae peaynnT8Tbl o xapaKTepe CHHrynapHoc

TH peweHHH B Hyne no m 1,2, 3• 

T8KHM o0p830M Bl1,l.lHO, qTo ,l.lnfl ,l.lOK838T8nr,cTB8 HSHHTerpHpyeMOCTH 38-
,l.l8qH Tpex qaCTl11.\ HSHYJKHO yqHTblBBTT, CHJil,I KopHOXHC8, 8 ,l.lOCTBTOqHo pac

CMOTp8TT, KOXXHH88pHb1H cnyqai'!. 8TO npHBO,l.lHT K OonnWHM ynpo111eHHRM, TBK 
K8KEanHqHe CHn KopHOnHC8 pe3KO ycnOEHReT onHCBHHe peweHHI 38,l.18~ 
Tpex qacTHI.\, 

B 38Knl0q8H.IIH Kp8TKO oOcyJK,l.l810TCfl OCHOBHbl8 peayn:bT8Tbl pa60Tbl, 

0CHOBHbl8 peaynbT8Tbl ,llHCC8pT8UHH on,y6nHKOB8Hbl B cneAYDllHX pa6oTax: 
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