[image: image1.jpg]WX TpMBIeXATenbHEMM AJA mocTpoenus 3Y Ha BRI

B sarmountensHom §6 I'n, IV wayuaprcs BBI 8 orcyrcreue oxpy-
uennocty I’ ¥ NMORABNEGHHOCTH MarHuTocTATHUSCKHX bdexros, odyc-
sosnesnux nporutamu I [6), (II], {IR). Dro mupoko uenoibsy-
eMoe NMpuOjumeHWs, kak OHJAO NOKABAHO BHNE, CNPABENJKBO B NJeH-
kax ¢ A »h, B cwnphux noasx Hy , npesocxopamux /I2/, mpu Ha-
JMUMM CHABHOH pOMOWUeCKROH aHusoTponuH., OCHASATEABHO TAKKe OHANb-
Hoe saxpenaenue JI', Benymee K NOXABIGHHO WBTUOHHX HeycTORuM=
pocrelt npaMonuHeiHoit dopum L.

OnpefiengTCA MOIH CMEKTpa 180° BEI u ycnoBua ux Boaﬁme-
HUA CHAGHMY MADHUTHEMM TIOJNAMM. DODMANbLHO CHEHTD AHAJIONHUEH CMeKT~
Py 180° BII' (J.8): HusHAs Mona oTBeuaer TpaHcnsuuaM BBI Bmoas
MU', HempepHBHas YacTh CHEKTPA - MABrMOHEM KoixeGannaM II', MMHK~
MalbHas YacTOTA KOTOPHX COBMNANAeT C UAaCTOTOR NEPHHIOBCKOIO pe-
30HaHCA. B oTiMuMe oT deppomarHerHroB ¢ Q> I, rge TpaHCAALMUK
IT" u cnuHOBHE BOJMH B JOMEHAX XOPONO PASHECEHH MO UACTOTAM,
31ech Nojo6HOe pashedeHue B obmeM ciyuae He umeeT MecTa, llo
5TOH MpUuMHE CTAHOBATOA BS(PPeKTHBHHMK MEXAHMBMH NMCCHMALMK BHED-
ruu BRI uepes usiyue ue M3ruGHux koneGauutt II'. [loxasaHo rawme,
uTO HeJMHeftHoe nopefeHue BBIl onpegenseTcs U3BECIHHM yPABHEHHOM
chnyc-I'opfioH CO BCEMM BHTERAMAMA OTCONA CHEefCTBHAMM,.

lipepnaraerca Mofens 360° nap BRI, KOTODHE K8K pas ¥ HCho=
asaywres B 3Y, cioxHoe B3avMoneficTBue Tuna /I3/ B RoTOpHX 8a-
MeHAeTcA SOPEKTUBHHEM NOJEM, ONpPSNElIAEMEM BKCIIODHMEHTAJLHO 110 WS-
MepeHno pasmepoB nap. C yMeHblEHWEM Da3MepoB NMapH ee MOMBIE=
HOCTH ymeﬂbmae'rcn 1o cpaBHeHWo ¢ nopsumHOcTo 180° BEN, pasHoH
FYA /&, rme & - romcramra saryxanws PuasGepra. Metomow §6
Ta,11 BuuMCJIEHA uACTOTA MANHX KoJNeSaHul pa3Mepos napi, negaw-
LA ¢ YBeJUUEHWEM STUX DABMEpoB,

Pa.Y "HexoTopue MHOIOMepHHE peuleHMS YpABHEHMH Humay uln -
THUa B OHOOCHHX feppoMarHeTHkax" CTEBAT BONPOC O TOUHHX pemes=
HUAX B CAYUBAX IBYX W TPEX MPOCTPAHCTBEHHHX M3MEpeHU#, K KOTO=
DHM OTHOCATCA peatbHHe 38J8ud TeODUM MUKDOMATHOTHSMA. B HaoTO=-
Aliee BPeMA MOJHOCTBI UBYUEHHWM C EHAJMTHUGCKON TOUKK BPEHHA
MOXHO CUNTATH JUNb ONHOMEPHHH Ciyua#t, XOTA ¥ B5eCh HAXOXISHHE
TOYHO MHTEIPUPYEMHX clyuaeB MmeeT 3HAUGHME. I'™PH OMHCAHUHM XOKa-
AM30BaHHHX oOpasosanu#t /runa IMI/, xax npasumo, npuMeHAGTCS M8~
704 NMPOGHHX (YHRIWMA, B ROTOPOM MCHONBAYETCA NOBOPXHOCTHAA MIOT~
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[image: image2.jpg]HOCTb BHEpPrMu OfHOMepHO# [I', He yuMTHBAINAA ee MHOTOMEpHOR .
cTpyrTypi. OueBMoHO, UTO NMpH MAMMX pasMepax oOpasosanuft TE
% A nosofHuR nonXon yke HenpuMeHMM. HawHooTb CTPYRTYpH maa
ofeoneyeHus yoTOAUHMBOCTH BHACHAGTOR NAXE B ONHOMEDHOM Cryuae
Ha npumepe 360° JT' [7]. B HeomHOMepHOM OXyuse CyLECTBOHHO Ha-
THUMe HeTpHBHAaALHOK CTpyRTYPH I, oGecneumsaimeff, no Kpafiueft
Mepe, TONONOTHYECKYN YCTOAUMBOCTDH JNOKANMSOBAHHOIO OGPA30BAHKA.
Ho mexe mna omsoocsoro geppomarneruwa, rorma npy Q>I moxio
OrpaHHuMTHCA YUeTOM BHAANOB TOJbKO OGMEHA W 8HM3OTPONWH, K3~
BOCTHH aWmb wHCAeHHHe pemesun [J.2]. Hoxawouennem chyswr wmcro
0OMeHHH $epPOMArHeTHK B ABYMEDHOM CJyuas. SHEDPIHA JIOKANKSOBAH-
HOI'0 06pa3’0BaHMA BABMCHT JMmMb OT OOmEro TOMNOJOTMUECHOI'0 WHBA-
puanTa S /aHazora COOTBETCTBEHHO 000BHAUAEMON BEJMUMHH B Te-
opuu IMJI/, HOo He 3aBucHT HM OT $OpMH, HM OT DASMEPOB, HH OT
PACCTOAHMA MERIY BXOLAWMU B HEro OTHROAbHHMHM UACTAMH.

B §§1-3 I'n.Y oTpoATCs M M3YyuyawTCA TOUHHE NBY- M TpeXMep-
HHe pelleHMA ypaBHeHuft Janpay-Jupmuua ¢ yueToM OGMeHa -M OJHOOC~
HO#t 8HWBOTDPONHH, KOTODH® NDUMEHHMH K ONMCAHMD OKPECTHOL M T%
€ A B6nM8sM TOMOJNOIMYECKO!t 0COGBHHOCTH MOJA HAMArHMUEHHOCTH B
onsoocHom $eppomarHernke ¢ @ >1 [I13], [14]. Ha paccrommmax
T > A KOHEeuHO, CYECTBEH yueT MATHMTOCTATHKH.

lpexge BCero, ¢ MCHONbL3OBAHHEM (OPMANLHOM AHANOTMM C MOJ~
HOCTbO HHTErpUPYeMHM ypaBHeHHeM cuHyc-I'OpHoH CTPOATCH pemeHns
BOSHNKANMEro 37eCh SIIMNTHUECKOTO AHAJNOra OTOr0 ypaBHeHWd. Pe-
meHMA ONMCHBAWT nepeceueHue UByx I, KOTOpoe ABNAETCH JHHEHON
0CcoGeHHOOTbR, YeTHpe HoMeHa uepeiywueficA MONAPHOCTH, CMHEAKMHE-
cA B 00068HHOCTH, O6pA3YNT MAHMTHYD AMCKAMHauMo, B o6nacTH
<A pelleHKe #MeeT BHXpEBYl OGMEHHYW CTPYKTYDPY, mpu T >4
dopmupyprea uerspe 180° IT', McXomampe u3 ocoGeHHOCTH. OTMeTwM,
yTO MOJOGHHE KOHYMIypaluM BKCHEPHMEHTANBHO MSBECTHH B JIETHO-
MJIOCKOCTHHX (eppOMarHeTMKaX, Ha HOTODHE MORHO MEPeHecTH nony-
UeHHH® B8JieCh Pe3YNbTATH. ;

Jlanee, ykasnBaeTCA KJAco TPeXMODHHX pemeHHil, clenyomuX H3
ycraHaBauBaeMoro daxra pasneneHnHs NEPEMeHHHX B MPOCTPAHCTBEH-
ot merpnre o€ , xoTopan roHbopMHA B GasmcHON NEOCKOCTH OLHO-
ocHoro feppoMarHeTHka. B OGHUHHX MOJAPHHX KOODAWHATAX IJIS BeK=
TOpPA HEMATHUUEHHOCTH DAWBHHA MMET dopMy:
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[image: image3.jpg]de* = dz®+(dut+ dvy I(w,v),

¥=sv, sn@=ch'[su- 27, 115/

rape W,V - KpMBOJMHeRHHE OPTOTOHANEHHE KOODIWHATH, 3a18Bae-
MHE TPOH3BOJBHON aHanMTUuecko# dynkume#t W= U+{V | xoropas
0CYmeCTBAAET MEPEXO[ OT JEeRAPTOBHX KOOPIUHAT x,g,‘}:]dgi‘{?)r‘

~ AKOOM3H npeo6pasopanus. Bemmumna =0, *I.,. Xapakrepuayer
TOMOJIOTMUECKUN KIACC DeweHHA B INIOCKOCTH CEUEHMHA O KOOPHMHAa-
re Z=const, woropas xonnmseapna ¢ OJIH. HurepecHa cama Bo3-
MOKHOCTb DasjielIeHHA NepeMeHHHX B HelAMHEHHOM VDaBHEeHMM NAf
CTONb OMPOKOTO KJIACCA CHCTEM KOODAMHAT. SHEDPIMH MPOCTDAHCTBSH~
HHX KOHQMI'ypauuii HamarHuueHHoct# /I5/ COCTOMT M3 ABYX ANIUTHB~
HHX yacTefi: yHMBOPCANLHON uMCTO oOMeHHo# uscTh 8 WA)S), rae
A - xoHcTaHTa oGMeHa, CTHOCAmeficd K OCOGEHKOCTH, ¥ UACTH, NpO-
MOPUMOHANBHO! KOHCTAHTE aH#30Tponuu, onucwsabmelt II' ¥ uX B3a-
MoZeficTBHEe C OOMEHHON UaCTbo DemeHW.

Pemenus /I5/  [a0T BOSMOXHOCTH YCTEHOBHTH DAl CBOACTB MHO-
I'OMEPHHX CTPYKTYP, OTCYTCTBYOIMX B ONHOMEpHOM ciyuae. Tak,
CTeNeHb NMPOCTPAHCTBEHHO! JOKANMBAUNN OCOGEHHOCTe! MONA HaMar-
HAYEHHOCTN BO3pAcTaeT C yrBeauveHueM $ . CymecTByoT CTpPYKTYpH
- UMJMHOPUUECKHE ROOPIMHATH, puc.5a, - B KOTOPYX CTereHb Joxa-
nusauun I Mengerca or ctenennofi / Z< 0/ no o6HuHOW SKCHOHEH=
uuansiot / 2 >0/. Hammume pacraHyToft GIOXOBCKO# TOUKM - NIOC-
KHe SJUIMNTHYECKHe KOODAMHATH, PHUC.O6 - BEHeT K KOHEUHOMY BEJA-
Iy B BHeprmo oT obmacTy romeHa 7 <0, Bennumna rupoTponHo#t cu~
JH, hekcrBymmeft Ha KoHQrrypauuo B 6a3MCHOM NJOCKOCTH, MOMHMO
$ comepmuT onMOMHMTENHHHf wHORKTens |+ th %/a . Homdurypaums
pHC.5B - KOODIMHATH OMPeNesieHH KOMIUIEKCHHM MOTEHLHAJOM JIBYX
38DAKEHHHX JIMHUA - 0AST BOSMOKHOCTb OLIEHWTH XapaKTep B3auMo-
NeACTBAA BHXDEBHX CTPYKTYD. PasfeneHuue puxpu /2 < 0/ orranru-
pawrcs, compmieca /Z >0/ - cTATMBANTCH, NPHYSM. R3AUMOZENCTRUE
NPONOPIHMOHAAEHO KOHCTAHTE OJHOOCHOR aHusoTpomku. Ecam S =0, 7o
pemenns /15/ UEPEXONAT B MIOCKYD 38PSXEHHYD B MATHWTHOM OTHO-
mennu I80° I, nmocrocTs RoTopo# mepnernmkynapHa OJH.

B §4 uafineHo TOUHOG NMRAMUUECKOE DEreHWe NN YKAREHHOR nn-
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[image: image4.jpg]me 180° JII' B MATHWTHOM moOJe MO oCH aHU30TPONKM NDH yueTe mMar-
HUTOCTATHUECKMX BlauMogelictrnull B oLHOMepHoM mpubimaenun [15].
CeolicTBa OUHAMMKM nqgodﬂoﬂ JI' KOpeHHWM 0Gpa3oM OTJINUAKTCHA OT
6JJUHCTBEHHO M3BECTHOIO JPYroro TuJHOTO CJYuad, ONHMCHBASMOIO pe-
weHneM Yokepa. [lMHaMMKa MMEeT UMCTO NPEUeCCHOHHHE XBpaKTep,
nonpurHocTh I MponopuHMoHalbie KOHCTEHTE 3aTyxaHua [uabbepra
/a He -o6paTHO NpOL- puMOHaN:Ha eit/, macca L' pasHa Hyluw. Peme-
Hie CIPaBeUIMBO A NPOMBBOJLHONA BABHCHUMOCTH JBKYMEro Moias oT
BpeMeHH, a CKOPOCTEk He umeeT (opMalbHOrO BEPYHEro fnpefena, aHa-
JIOTMUHOTO npejieny Joxepa. VMsoTeA BKCIEDUMEHTAJIEHHE figHHEE,
CBULETENBCTBYONME B MOJAb3Y HalJeHHOro pexuMa nBuReHHA. OGBek~-
TOM HCCJENOBSHMA CHYRAT JHO Heckso3Horo 'MJ. Buxons Ha ykasaH-
Hui pexuM /unn Onusuit ¥ Hemy/ oCymecTBIAeTCS IMGO B OIDaHNUEH-
HOM CBEpXy o6JIacTM JOCTATGYUHO CMABLHHX gBwkymwx noxe# [J.13],
mubo B ofiaacTu Oones clabuX nolelt, HO Kpx ofecneueHud ycrohuu-
BOCTH OJHOMEDHO! CTPYRTYPH I [0.14].

B uenom, nonyueHHse B HacTosme '1ase pesynpTaTd pacmupH-
0T KPYI TOUHO peliaeMHX MOjeJel HeaMHeitHOro ypaBHeHns Janpay-
Jinumua.

Y1 "HecrauuoHapuwe ypasueHus nswxenus LI". Hcnoabays
pe3yJAbTATH TEOPMH CTeTuuecko# Teopur L) CoGera-Tnam, nerko sa-
nnucaTh B BABKOM NPUOINREHUN KBA3UCTAUMOHAPHHE YDABHEHUA JIBMKE~
HAf A0S BPEeMeHHof#t @Bojwuuu pamuyca ML '((&) ¥ ero neJoReHud
%(X (#),Y®)) B nnockocTy mieHxu

"z_:szz('!ﬁ.J(), i’}*qk (’Z,ﬁ, t) /16/

B HOTODHX fa= AY/.;L ~ nogeuxnocTh II'; Mz - oddexrusHoe panu-
aNbHOE TOJ2, COCTOAWMES M3 CYMMH BRIANIOB OBEPYHOCTHOTO HATARE=
mva [', pasMarHiunBanmux M BHeuHux noned; He - afdexTnrHoe
nponsnrakmee noJe. YypapHeHusa /I6/ yunrusawr cTpyrtypy AL mvms
NpUGJIMKEHHO, UePe3 YCPEIHEHHYH BeJHuyHy - MOREPXHOCTHYN MI0T-
HocTh sHepruu [T, u /I16/ cosepmeHHO HefocTaTOUHO JUIA WHTEprpe-
TAIMYM GOMBEOTO UMC/A JUHAMMUSCKMX SOHEKTOR, CBHLATEABCTBYWIMX
0 CHABHOW CBABM MakponapamerpoB T W R co cTpykrypofi. Hecmor-
pH HA S0aBNOE KOJMUECTBO PAatoT, HaNpaBNEHHHX HA nOJyueHue ypasd-
HeHult JIBUKOHURA, NOCHENOBATENLHNA REHPQI TONHOM CHOTOMH ypABHEHHMH,
KAK AGCTRYET W3 JIUTEPATYPHOT'O 0630pa, IMermer:-ed I [UCCepTanmm,
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[image: image5.jpg]orcyrersosan.Ho MpenpapuTensHO HeoOxeAwMO pasofpaTh HBA BCNPO-
ca of ycrotumsocTs Gopuy [IMJl B pamuex npuGmixeHuf#t, HCINOXb30-
paHHHX npu BuBOAE /IB/.

B §I uccaeayerca ycTOAUMBOCTL CEBOSHOI'O MO TONWWHe MIEHKM
IM]l, oSnagawmero Topuesot II' Ha OUHOA M8 NOPEPXHOCTEN MIEHKH,
OTHOCHTENBHO COKpemeHuA no pucore [I6). Orverwd, uTo nomoGHHe
‘IM]l M3BOCTHH DKCIEPUMEHTAJILHC B HEONHODOLHMHX N0 TONMMHE MIeH-
xax. Ho aror Bompoc mMeer oriomeHue k memuxe (MO ¢ S 40 u
B OJZHODOJHHX ruleHKaX. OCHuHO npepnofaraeMuyt npoiece pamuatb-
Horo KoanancuposaHus T-*0 no /I6/ Heo6xonumo BOBIEKAET MpOLEC~
cu CMeHH mojApHocTu BBl ¢ nomorelo GJI0XORCKMX TOUeK, Mep2BOAA-
mve LM B cocroamue § =0, B KOTOPOM OTCYTCTBYWT SHEPreTHUECKHe
6apbepll OGMEHHOI'0 NPOMCXOXIEHN:, NPENATCTBYONME KoJJancupopa-
Hup, Ho mpomecc MO®eT MATH M COBCeM MHAue ~ uepe3 o6pas’oBaHne
ropuenoft ' ¢ nocnemywimuM coxpamexueM BucoT IMHI, Tax uro To-
N0JIOrMYecKHe OCOGEHHOCTH CTPYKTYpH "packpyuusabrca" Ha mopepx-
HOCTH TUIEHKH. . . ‘

Vpaenenus /I6/ monoiwanuCL ypasHeHueM JUIA TOPUEBOH uacTi
[MI, UncneHHOe MCCHEJOBAHKE BO3HMKFUEH! CBABAHHOM CUCTEMH TOK&~
3aJ10, YTO pajuajbHoe céxpamexue M GHeTpo cMeHseTCA COKpame-
HHEM BHCOTW, DTOT PE3yNbTAT NOLTREPKNASTCA B PALE cayuaeB Mps-
MuMH HOONONEHUAME, & TAKKS UMCIAEHHHUMH DKCIEPUMEHTAMH B DaMKax
Conee CIOXHHX MoZenefi. YCTaHOBIEHO, uTO Banac ycrojuusocTy
ropuesoft ' Bospacraer BMecTe C POCTOM OTHOMEHMA X&PAKTEPHCTH-
UeCKOH JAIMHH Marepuana K TOJNLMHE [UIGHKH,

_B §2 HcerenoBaHa yCTOAUMBOCTL GOKOBOH MOBOPXHOCTH CKBOZ=
Horo LNJ[ oTHOCHTENHHO M3THOOB MO TOAWMHE NIEHKM B CTATHUSCHUX
yenosuax [I7]. Hecuorpa Ha sospecranue TIOBEPXHOCTHNOR BHEPIMH

"IT'y & Tamme MAPHMTOCTATHUECKGK SHEPTMM Ea CueT TOABNGHUT "aa-
panos” Ha I, wsrm6u ', ®ak nokasano, BHepreTHUSCKH BHTI'OJIHH
M3-34 COKpameHHA Niouane#t, 3a:HMMACMEX HA NOBEPXHOGTAX NAGHKW
TOpUBHMH BapAfiaMH. Peamiayerca cuMMeTDHuHAA MO TOMmMHE MAeH-
KR rapMonura uckaxenna gopsu LMN GourcoGpesvoro suga. Ee em-

naurygna %
a=2:10"" W3/ (Lr)
/174
/XapaKrepucTHUECKA NIMHA (.aﬁ'//mM" y 6 - nomepxuocryas
nnotHoeTh oHepruu JI', wvnondiercs yeaoswe LM/ coCTABAAGT
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[image: image6.jpg]4 OOWUHHX YCHOBMHX HECKONBKO TPOLEHTOB OT pajmyca, UTO COBMa
LaeT ¢ W3BECTHHMM peByNsTaTaMu uMcleHHux oxcnepumenror [J1,I5].
Uckamenue BefieT K M3MeHeHMw HaGnguaemoft onrwuecko#t Tommpay T,
a nomsjjeHne MarHWTHHX 3apffoB Ha [I' MeHAeT es p3auMofeHRCcTEHe C
nedexramu. HUXHAA aHTHCHMMETDUUHAH IapMOHWEA DABHA HYAD, XOTA
ee M MOKHO PEaiM30BaTh, Nouemad HA NOBEPXHOCTH IUIEHEH CHOR Ma-
Tepuaia ¢ GONBMOR NMPOHUNAEMOCTHI. éu OFMUHHA pesyabTar Noxy-
weH  gua nonocosoro xovena A=(%°)°W/(€w*) /rne W - mupuna
nojocosoro fomeHa. Spgerr /I7/ He cBABAH B OCHOBHOM MpHOXMEe-
HHK CO CKpyueHHOCTbU. OH MMeeTCd JMUb IS NIOMEHOB KOHOUHHX
pasmepoB; KOPfa NIOTHOCTb MATHUTOCTATHUECKO# BHEDPTHH JOKATU30~
BaHA HECHMMETDHUHO OTHOCHTENBHO NoBepxHocTu M.

B §§3-6 BHBORATCA M MCCHELYOTCA HSCTALMOHADHHE YDaBHEHWA
asuxenua ML [I8], o6o6mawmme kKBasucTauMoHapHHe ypapHewns /16/
yuerom cTpyxrypH JI' ¢ moMompi yrioBoft mepeMexHO vE,Y /sy
COBNJiAeT C HOPMANLHO!N KOMIOHEHTO! eNWHUUHOT'O BEKTODA HAMAEIHH-
ueHHocTH B LienTpe JI'/, KoTOpas B8BHCHT OT KOODLMHAT H& MOBEpX-
Hocts ' ¥ BpeMenH. BuBoj BefeTCA ™ paMKaX NPMHLANG HANMOHbmE-
ro peficrsus WA ypasHeuu#t Jannay~Jugumia, HeoOxonmdo yunrupars
neogosnawocts gynapn ¥ (2,5,t) no Hesamucimont yriosoft mepe-
MenHO#l Ha nosepxHoctd [ } n 70T PaKT, uTO HEH3MEHHHe B JBH~
synfica puecte ¢ LMJ cicreMe oTcyeTa BENMUMHH B Ja”opaTopHOR,
HENOABIEHOA, CHCTEM® OTCUSTA MEHADTCA CO BpeMeHeM. CHCTeMa
ypaBHeHmil UMeeT BUN: i -

A-Ye+ (s cos}5C+ siM’Y)/‘: 4IMP[A‘Y" .
* Q:"V.}}:*“" Yeasy- %‘;} siny+ ?ﬁ sin (x-y-p)], 181/

o= RCY Ty GinpK - cospY)>, 18,2/

B-pla=- 220 BB 08 Gy - £0F5, gy

llepsoe ypamenve onucusaey crpyxrypy I IMI - npasas yacth -
B BIMAHNG HA Hee JUHaMMyeckuX PaxTOpoB, yuMTHBAEMO® XEBOH uac-
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[image: image7.jpg]?60. B MDABON UACTA RECHGROBAPEELHO YUHTHBANTCH OOMOWHOe BBA-
UMOZIOAACTEHE, MAPHHTOAMNIONbHENA BEAAN B JOKANLHOM TMPHOAMKEHHH

¥ feficTBMe PASMACHHUMBAKGMX NOASH OT NOBEPXHOCTH MAGHKH, BEAy-
mee X GKpyueHHooTH /oM. - /9//, BaauMojehCcTBHe C MARHAPHHM
MACHHTHHM TIOAGM H' + HANPRBAGHHHM NOJ YrAoM X K ocu X , OT
KOTODOH OTCUMTHBAGTOR ¥ yrox J . YpamHeHHe MOXeT OHTh MpHMo-
HEHO K W3YUGHWD MHOTOUMONGHHHX CTPYKTYPHHX MnepexofoB ¢ obpa-
3opaxned u/uan ynuuroxeHuem BB, I'Bl u gp. Rak ¢ WaMeHenHeM,
TaR ¥ Ge8 MIMBHEHMN TALBHOA TONONOTMUECHOA XAPAKTEPUCTHKH -~
§. Mepexous MOryT BOSHWKATh W TOA HEHCTBHEM IHHAMUYECKMX dak-
TOpOB,. COJEPXAMMXCA B JIeBO} uacTH. HMeHHO c nomompi NMOAOCHHX
nepexofoB, NOBUAMMOMY, MOX6T OHTb WHTEPNDETMDOBAHA KDMBAA 8a-
BuckMocTH cxopocrd [MI or nmpuxymero noas, Koropas, K COXANe~
HMD, B HACTOAW®® BpEMA He PACHW)POBEHA TEOLEeTUUSOKH.

Bropoe ypapHetie - /I8,2/ ~ ONHCHBEST DafHANbHYD NHHAMH=
Ky W BAMAHK® HA CTPYRTYPH I yspes npasyp uacTh. YrIoBue
cxoGKM 0603HAUANT YCPuHHEeHWE N0 BHCOTE NASHKU M NepHMeTpy N0~
MeHa. JioxaabHHe nporuCH [’ yWHTHBADTCA JMED YCPEeJHEHHO.

Nocnesinee ypasHenus - /I8.3/ ~ onuctBaer TPAHCAAUKOHHYD
numamuky IMI; B npaByo 4acTh NociefoBATENPHO BXOUATS THPOTpOM=-
HHf BEJAL, NPUBONAIMA K orkAoHeHwp IMI /A - enviuumaf BexTOp,
HanpasJeHHN# NPOTHB HaMalHWueHHoCTH BHYTpH LML/, mMHaMuuecKoe
B3aMMOfIeHICTBHe C PajMaibHOA OTensHbw cBOGOMM /V, - rpanueHT
N0 KOODAMHATAM B IUIOCKOCTH TUIGHEM B UeHTpe L'/ ¥ HexuHefinuf#t

SPLMOHHHI BRJSN, KOTODHH NPONODLUOHAJNEH MBMEHOHMD HMIIYAbCE
-(su\}l-m})q‘/o’ /2 [N.1)u npusogur, B uacrHocTH, K sPbexry Gan-
AKCTUUBCKOrO NOCHefeACTBNA,

Jnanason mpuMennMoctH /I8/ orpaHWueH: crafHMK NOAAMH M HUB-
KHMM UACTOTAMM, NOCKOAbKY NDH BHBOJE NPMHMMANACH BU BHUMAHME
TONBKO HugHaA GeaakTyBaUMOHHAR Mopa criextpa [I', XOpomo oThe~
JeHHAA OT BCeX OCTANLHHX MOX B MarHeruke ¢ () > I, kax Ouao
BuAoHeHo ® I'n.II. Ecau ounrars, uro /' cogepmur Tonwko BEI,

TO B TOUBUHOM NPUONMEEHWM BAA NOC/AERHWX, WTHOPHDYWWEM UCTAND~
HY®D MMrpouarnutHyw crpyrrypy LI, ypasuenus /I8/ cosnagamr ¢
usepeuiuun B [J1.16]. Tlpopenentoe B auHeliHOM ¥ HeAMHeMHOM NpH~
GnESHMAX WCCeNOBaHWe MOKABANO, YTO ypaBHewusmu /I8/ onmou-~
BAWTCH BCE U3RECTHHE B(PeKTH, He JeXAmHe BA NPELSRAMH HX TON~
HOC™H. B page ciyuaep, OTZA CKPYHSHHOCTBI MOXHO npaHeSpeup -
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[image: image8.jpg]‘ou. T'u.111, - ynaerca nonytm-rb SABHHE BHDAKGHMA JJIA Pe30HaHC-
WX wacro?, Mace M Jip. HokassHo, uro mpocTas KBasHCTaljMOHAp-

i Han cucrema /I6/ mpuMeHWMa, eCNH COOCTBOHHHE WACTCTH OTPYKTY=
pu T NpeBOCXORAT XapAKTEPHHE UACTOTH HOMEHEHHA BHOMHMX. noxeft.
BuromMenue BTOre YCIHOBUS oOnervasres npu nomemenuu [MI » cnab-
e nuanapuwe moxs Hp , uononsouun OAGHOX G CHARHOR pouon-
yecko#i aHK30TPONNGH,

B §7 'a.YI nsaaranrca pesyibTaTH BECHODWMEHTAALHOIO W T80~
DETHYECROr0 HCCIeRoBaHuA nepememenuA [MIl ynpyrumu BoaHauu Ps-
nes [19] CymecTseHHo, uto feopuauuu, co3papaeMue NOBEPXHOCT-
HEMM BOJHAMA, TIPEBOCXOAAT HeopMaluyvH OT OOBEMHHX BOMNH} CTOXb
Ee CYmecTBEHHO, UTO B SKCNEPUMEHTaX WCTONb30BANMChH BHCMYTOBHE
rpaHaTH, cofjepxaie ciratosaryxanmue P3 WOHH, Pax uTO MArHUTO-
yUpyrie KOHCTAHTH V4,2 M noisuzHOCTh [ A mMenu moBMmeHHHS
3HaueHuA, BriepBHe OKCNePUMEHTAJIbHO GHIIO oduapx:suo niepeMene-
Hue (Ml He DACCTOAHUS B HECKOJBLKO JWAMETDOB NOJ pasiHYHHMA
yriaM¥ ¥ HanpaBleHHD pacmpocTpaHeHus Geryumx BomH Pexes, Oz~
EAOHEHHA HHTEDNPETHPOBAJNHCH Kax NMPOABAEHHA ruporporHoctTh IMJ
~ S /paHee OTRIOHEHHs HaGMmofeJuch Hmub TPH npoxBuxeHun LMJ
MATHUTHEMH NONAMM/, UTO MOATBEPATANOCH OTCYTCTBHEM OTEAOHEHHH
nocie HAJIOXEHMA MATHHTHOrO MOJA B IWIOCKOCTH IUIEHKH, JOCTaTO~
uHoro ;A nepeeopa BceX IMI B .cocroanwe § =0, B a7ux ycno,
NPUMEHHMO OMHCAHME HA OCHOBaHKM ypasHeHuft /16/, B xoTopux ﬂ!ﬁ
= V.Em./(ﬁer'L) Eme - sHeprua uarsuroynpyroro saauMonefore
vug M0 ¢ Boxmoft Pases. Ecin yrod Memny BHeWHMM MoXeM M HANpa~-
BIEHHeM BOJHH, 34LaBAGMOM NPOIOAbHHM BOJHOBHM BOKXTODOM k; .
0603HauNTE uepes %X , TO YrJOBAA YACTb BHEPIMH B BENONRABEENCH
npudmeﬂuu ke, Kgh<I pasua

Em '(4t'A Y-h)lu (ke d (ﬁ t))cos X, 119/

roe (L- sexrop sefopuamu. o /16/ u /19/ cxopocrs cnuqouu
IML uMeeT xapakTepHYD YrJOBYD 3ABACHMOCTL ~ COS N He SaBK~
cur or paguyca IFl. OCa ety caefcTeus noRTBepmAamres 8xcrepH~
mentansio, Hadmonanach raxse caatas yraopas 3amecocTh NoAs
woanancuposasus [MJl, Taxxe caegyvmpa ws /IS/. ’

B I'a.¥I1 “06mects ycronuwsof paSoru /OYP/ cxem Nponpsze-
Ara UMA" orasurca 5anaua kxauecrmesioro axaxmsa OYP a $aso~
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[image: image9.jpg]BOft MAOCKOCTHM "NOJe CMelEeHWs - MoNe NPOABMXEHHWA" - OCHOBHOW
KOJIMUESCTBEHHO! AADAKTEPUCTUKE perucrpob namaTd. Jlame npu uc~
NoXb30BaHMy jyis onucaxua ML ksasucranuoHapholi cuctemu /I6/
Nofo6HAA 38JAWA HOCHT UMCAEHHHH Xapakrep U TpeCyeT GOJNbUNX 38=
TPAT MAUMHHOTO BDOMEHH, €CIAM yUMTHBATD PeasibHHH CHOXHHA BH.,
MAarHMTHHX Tone#t, nefcreymapx Ha IMf B cxemax mpopjpisenua. Cxe-
JlyeT Tamke yKasaTh, UTO MPOLECCH NEPSMATHWUMBAHMA CXEM BO MHO-
PHX CAYYanX B HACTOANee BpeMA eme He BHACHEHH. OTO feAae? Ofi-
PABIAHHEM HCIOJb30BAHWE MOJEABHHX NMpEACTABNEHWA YKASSHHHX NO-
neit.

B §1 ompeneneda 063acTb crarTiuecko#t ycroituupocTu IMA B
JIBYX KpalHHX CIyuadX EMAA NOTEHLUANBHHX fM, BCTPEUAIUXCA B
cxemax npopeuxennn [20], (2], [37. B oranmune or nsmecTHo#t Teo-

- puu BoGera-Tuin yuWTHBAIOTCA NPOCTPAHCTBEHHWE HEOJHODOTHOCTH
noneit AM Ha nuamerpe IMI.

Ecau (Ml He Bo3mefiCTByeT HA WCTOUHMK NOJs, TO NOCHeIHee
uoxer Ours npegcrasieno B suge Hz=€(x'+y- 2%), rme na-
pameTp XapaRTEPUBYET MHTEHCMBHOCThL AMH B IJIOCKOCTH TMIEHKH
X:yi & - KOODIMHara BRCAD TOMmMHH miesxn W . OGracTsh ycrofi-
uHBOCTM TOKasaHa Ha puc.6, rme Y = 5%7161 M,
npAMHe JUHWM BHYTDHM Hee - JiMM PaEHOro juameTpa. COTN&CHO Teo=
punt BoGexa-Twin - ¥ =0 - GespasMepHuit OMaMeTp KOJIBNCHDOBA=
HuA Nl Ao = alfh M BIAKNTHUYECKON HEeyCTOHU#UBOCTH El. = dJ/k
3aBHCAT TOJBKO OT Ge3pasmepHoll Xapakrepucruueciolh mimun { = ’
: l/h. HeonHoposoCTh MONA He CHNLHO MEHABT STCT Pe3ynbTAT
Ha Bepxse#t rpamune WC : Auamerp xonnanca LM ciaerxa ymeHmp=
maeTcHs ¢ pocToM Y . YCJOBMA Xe HACTYMJACHWA HIJMNTHUECKON He=-
YCTOMUMBOCTH MEHSOTCA PajkaNtHO: crpasa or xpuBoit EMQ He-
yeroAunBoCTh BOOOmE OTCYTCTBYET, JeBee - fipu QMKCHPOBANHHOM Y
WMEeTCA 1Ba YCTOWUMBHX BHAUCHUA LMaMerpd. .

[IpOTHBONONORHKI TIPE e bHE cayuafl - nojle ynpaBAAWLero ane-
MeHTa MOJHOCTHH OMpefenserTcs NOJIAPUBYDLMM BO3AeicTBHEM LM
H3yuaercd Ha npuMepe MieHkn ¢ LMI, He xoTopyn HaHeceH caoff Maw
Tepuana ¢ GecroHewiol nponuiaeMocTb /repMannof/. YeranonaeHo,.
UuTo ecnu < 0,42, mo IMI nrq NepMaJlIoeM UMEeT JUaMerTp Konja=
nea, KorTopu# Gonbuwe cooTreTcTByHNEH BeJIMUMHN ¥ . ofonHoro [MI;

& Bejler cefi MOJIOGHEM Ke 06pasom npn € < 0,23, KavecrsenHo
TIOXOXRAH KapTHia HaGTbaercA npw watuopedrax (B nog LepMEIin-
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[image: image10.jpg]CBHMM BIEMEHTAMH KOHEWMX PA3MEpOB,

" B §2 ykasaH nponeco, onpeieifiNMH BepXHODD IPAHULY CHBATO-
BOTO MHHBHHOTO perucrpa nausTy se IMI (21]. Tawmms npoueccou
ABARETCA KoAJayc Kaxuoro nropore [MJ] B 2anomeHHoM perucTpe.
fdeny o6yesosieH OPOGPRHOCTAMM B CHOATPS PAARAALHHX NyAbea-
it Herowru L]l - ero "pasmAruenuen” Ha ¥paw soHu Bpunzpeua.
Auanoryunnft sdbert OGN yorasomne pasee B pamerxax I [H.17].

- Abfext HaGONRETCH SHONEDHMEHTAADHO, XOPA €0 CHCTEMATHUGCKU®
HCCHEROBSHUA HE IPOBONHAWGH,.

B §3 Ha 0cHOBSHHW KBASHCTAIWOHAPHHX ypapHeHWR /I6/ crpo-
uron OV [MJ], APOEBUTRGNOTO ABAEYUGHCA PABKOMEPHO MOTEHIMANL-
noit- muott [22], [21], Mpomogumemecs paHee NOCTPOSHWA MCXONWIH
U3 orapuueckol Teopuu BoGema-Tans, Hconenomanme YOTGRUMBOCTH
CT4UIOHEPHOTO EREEGHMA NMDUBORHT X wapruHe OYP, wsobpamensiof
Ha puc.7. Himnaa rpanpus OYP - DA - onpejesserca npoueccom
amAMNTHUGCHOR Heyceoliuupoeru, jepas - BC - ororapannem IMJ
oF npixymeHcs s, pepxiag - €] - xomsancou UMM, Ha rpamm-
uax uMen? MecTo Kax sddeNr?H, CRABAMMEE ¢ HEORHOPORHOCTHD NOAH
Ha fuemerpe LMI /81/, 98K ¥ S8BMOMMGOTH KDHTHUECKHX TApaMeTDOB
Ml or jiwiaMMueCHHX NApaMeTpOB MACHKH M CHOPOCTH NPOABMEEHNH,
n'puhen,_ o6a bpderra uMeloT TOHBEHUMD K KOMNENCALUMH HDYP Ipyra.

B §4 nofoGHOe E9 WAYECTBEHHOS NOCPPOEHHE I'DOTOLWTCA LA
ruporpommoro I ¢ § 0 [23]. Bwors menoassyworca ypasuenmua
/18/, to ¢ yueroM ruporponHore Egiana no /18.3/. T'mpovponnas
ouna ofycaoaupaer nonepewrnit onsur (ML npu nBumenun no cxeMe,
yXymmas yCJAOBMA ero ycroiumsocT#, B {JI.IB] C NMOMOEbD AHAJKO0-
PHUHOTO rogxofia ¢ m:nom;aoaauuu YMCAGHHHX MOTOROB GHNO NO- -
rasato, wro OYP ruporpormoro IM meeer Bua, noxasaxuufi sa-
DTPHXOBAMHOR OUJACTLD HA DuC.7, flosyushuuA pesyabrar xopomo
CODPBETCTBOBAN OKCNEpHMeHTaNbHO CHAT«M O¥P roxomx nepdopupo-~
BEHHHX CXeM, HO WHTEpMperanus spPerra orcyrcrsoBaia.

llpcpefentutt anaius norasai, uro BRAGH rlpo?omo TH B MO~
1@ CMemeHMA CMILHO 3aBMCHT OT pamuyca Ll ~ S A‘hﬁ'!&').
Oiwo vcnoXbayopca MaTepHams, B ROTODMX mmamerp (ML yueHbma-
eTCA NPUMEPHO B TDPH pa3a NPU NEpeXoje OT HumHeR IpaHdil K
BepxHedt, STOro MaMeHeHuA AOCTaTOouHO, YTOOH OGLACHMTH MajloCTh
efderra Ha HyxHeM rpaHune M ero Goasmyr BeXWUMHY Ha BepxHefl,
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[image: image11.jpg]dpperr HawGonee 3Haunteser BOMM3H Touky C , pne LUMI maxommres
B YCHOBHAX GAMSKHX K OTCTEBAHWW OT AMM M THPOTPOMHAan cuna jeit-
crByer HauGojee abpfexrusHo. OYP HeruporponHoro M|, Takum of-
Pa30M, OKa3uUBAETCHA OMNTHMANLHON.

B §5 I'n.VII YUMTHBRETCA BIKAHUE CJaGOH Heowa:moﬁapﬂoc-m
nons mpopBkkenus Ha pesyasrata §2 [23]. Toxasaio, uyro ompeme-
NeHHHE BUJH HECTANWORADHOCTH CHEUTanT BaxHWA napsmerp OVP -
nonoxexHue Tourv B - BreBo, uTo yayumaer OVP, loaueprusaercs
pONb HYBKOUACTOTHHX DesoHaHcoB cTpykTypH AI' IMI B dopmmposanuy
rpanmy OVP, Hx soaGyxnesue Bemer ¥ cpusy rpawun OYP,

B 28REDUSHUN X IMCCepTAUAH NMDOBOJMTCH ofmee oCCYyRReHue
PaCOMOTPEHHNX B Hefl BOMPCCOB /pe3yAbTaTH W BEBOAH NMPHBORATCA
B 3aRADUMTENBHHX naparpadax samgoit us - copepmarensux lnas/.
Cpeny HepemeHHHX BONPOCOB, BAaKHHX JfiA (USHKH yCTPOACTB, BRAE-
17eTos mpoGiewa mMEoBOR cropoctu CIT M ee DANRPHTHUECROTO mu~
HaMM4eCHOTO MOBBMOHWA, &8 TaKKe NMpOCAEeMa BOSHHRHOBEHMI W YHU-
uTOmeHuA OCoGeHHOcTeH B cTpyxType IT. L

OCHOBHHE PESYJBTATH ¥ BulBOJH

I. MURDOMATHHTHHMM MSTOLEMM MOKA3BHO CYTCTBOBAHHE Nepe-
cTpoeR QTPYRTYpH I - MHIYIWPOBAHHKX ODHEHTALWONHEX HasOBHX
NepexofoB B MAPHHTHHX [OJAX, AOKANM3OBAHHHX Ha nosepxHocty A,
K umM oTHOCATCH, NMpemue BCero, nepexofH Heeaesckoit II' » Gre-
XOBCKY®, & TAKKS €6 aHanora B NAGHKAX C NEDMNeHAMKYAADHOR aun-
30TponHeR B CKPYUSHHY® [’ C nonuXeHMeM MoJsif, MPHIOXEHHOrO
nepnetauKkyaapro naocrocr# . B pACCMOTPEHHHX MPHOIMREHNAX
nepexomH MPOHOXOAAT MO THIy PA3CEWX MEPeXOfOR BTOPOro pona; B
1epBOM Cayuse OfHOpofHO mo miockocrs M / @ >1/, Bo BropoM -
HEORHOPOSHO :

OCHOBHYD poNlb B NMEpexofax MrpaeT HURHAA, GeBARTHBALMCOHHAS
mona cnexrpa [I'. llosroMy B OmHOOCHHX deppoMarseruxax ¢ Q> 1
OHY TPOMCXOAT B MAPHMTHHX MOJAX, 3HAUEHHA KOTOPHX MeHble -
(EKTHBHOTO TOAA OGHOOCHOK EHHSOTDOMHK, UTO MMEeT BaxHoe 3Ha-
UeHHe ¢ MPURAANHONA TOUKM SDPEHHA.

2. MurpoMarHuTHHII pacueT foralan cymecnoeame HOBHX nuc—
KpPOTHHX MOZ B ONGKTpax faxe ofHoOCHHX JI' - pesoHaHcoD ee
CTPYKTYPH - GpM BO3[GACTBMM Ha HUX BHEMHMMX MATHHTHNX 7oNefl B
qp. Tlonxos K pacueTy CMeKTPOB, TpefJOReHHHt B IMCCEDTAUMH,
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[image: image12.jpg]ABNAETCA JOCTATOUHO OBMMM ¥ HE OTPaHWUEH NPUBELEHHEMX pa3ol-
paHHbM# cyuasMu. B deppomarnerrre ¢ Q » I HoBue momm, Gyayum
BHCOKOUACTOTHHMY, BMECTE CO CIMH-BOJHOBON UYaCcTLO CHERTpa Cha-
G0 BAMAKT HS HUXHOE MOAY, UTO CYMECTBEHHO [JIA MOCTPOEHUH YKO-
pcueHHHX ypaBHeuuit apukenua I[' n [J4ll, mcnoxs3ymmem .Tonbko 8Ty
HMRHDR MoAy. Crpyuensocts JI' BecTymaeT kak adfexT mpocrpaHcT-
BEHHOM MOIyNAUMY HMKHEH MOIH NOJAMM PA3MelHUUMBAHMA OT MOBEPX-
HocTell IUIGHKM, He MCuclakbmuit B npenese Q»oo,

3. CmpyuennocTs JI' nosaBnsercda B NAEHKAX, TOAWMHE KOTOPBX
CTAHOBUTCA CPABHHMOJ C TOMWMHOA Onoxosckoi aueuik. Csoitctsa [T
B TaKMX IUIeHXaX ONu3KM K CBOCTBAM omHOMepHO# Gmoxosckoit [T,
KoTopad [o JUHAMHUECKUM fapaMeTpaM HpeBocXomuT ckpyuenHyn I,
cymscTBybmy®w B o6nactu Goliee BHCOKMX TOJMNUH.

4. YcrakoBneHa BaxHaA PoJb CKpyueHHocTH II' ¥ Ma&rHMTOmM-
NONBHHX B3auMOZeACTBUA 3 LeNOM B (OPMUDOBANMY CTPYKTYPH peal
Ho#t BBEJl, ee Maccw, sSenuuMHH B3auMojelicTeua Memny BBJ, nomege-
Hva BB BO BHENHNAX MArHWTHHX NORAX.

5. CQopMynuMpoBaHa BaMKHYTaR CHCTEME NMHANMMUECKMX ) aBHO=
Huit (ML, yuuTHBawmaA BiMEHEe CTPYKTYpH AI' Ha ero Makpockonu-
yeckoe noreneHune. TeopeTHUeckd yCTAHOBJSHO M 2KCIIEPHMEHTAJbHG
NONTBEPRNSHO CUIBHOS BAMAHME CTPYETYPH [I' Ha B3aumoge#tcTBue
{M ¢ yupyrumi NOBepXHOCTHHMH BoJtamu Pones, OGHapymeHHoe
CMemleHne ¥ BIMAHME HA Herc cTpyrTypH M, ynpamBageMod BHEmMHIM
MAUHATHEM NCJEM, WMSeT [ePCHeXTHBY TEeXHUUSCKUX MpUIOoReHkit.

€. YeraHoBieH pAn $AaxTOPOR, KOTODHE BIMAMY HA PEHe3HC OC~
HOBHO!l KCNMUEsTBenHO!l XAPAKTEePUCTHKM CXeM npomBumenus M B
3¥ - o6nacty ycrottunsoft padors /OYP/ u NMpospnedus KOTCPHX Ha-~
XOZAT KAUECTBEHHOE DHCTOPMMCHTANEHO® MORTBepRneHve. Cpemu Hux
MORHG BHMEAUTH MPOCTPAHCTSEHHYI HSOJHOPOALOCTS NMOJ2R NOTEHUM~
ANBHNX AM Ha Jmamerpe LMJi, yuer KOTOpOit Belet K DAONRANLHOMY
V3MEHEHUI TEeOPHH CTeTHUeckoli ycrTowuusoctu Fosexa-Tirg; Koi-
ABKTUBHHE obderta 8 cucreme i)l - woanmanc k=Eror: ¥
#a pepxuelt rpaire O¥F; ruperpomHocTs [fL - o
MON® CMenieHA .
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Pue,I. Jinarpamua ycroumsocTy Heenescko# ' oTHOCHTeNBHO
nepexofia B GJIOXOBCKY® B MAr#MTHOM fnoje. Hpusas ycroRumpo-
ern I nocrpoena no dopuyne /4/, 2 - /5/, 3 - npuGammenne
CROHUEBCKOT0, KPBCTHXY ~ NAHHWe uMCHeHHHX pacusrom m3 [J1.7]

Puc,2. llonoxenne muc- Pre.d3. CxemaTvueckas mMarpevms

KpeTHO# MomH /8/. ycroltussocT nueenesckoft JI' or-
HOCHTENLHO Mepexofs B CROYUeH-
HY® B MATHHTHOM none,
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Puc.7. Cxemarwueckaa OVP Ha unockocTH "noje cmemewusa -
none mpopEMxeHus”. :
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