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The empirical variant of the uniform quantum theory describing final level of structure
of all kinds of a matter, including modelling of elementary particles with an explanation of
their properties (weight, life time, disintegration channels, charges, interaction and other),
allowing to include all known quantum phenomena in the general basic scheme co-ordinated
in all aspects and deprived of theoretical contradictions. Gravitation is included in the
theoretical scheme.
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YACTD 1.OBIIUE IMOJOKEHUAA .

DyHaMEHTAIBHBIM IPUHIUIIOM MaTEPUH SBJISETCS IPUHIUI IPUYMHHOCTH, KOTOPBIH

MIPOSIBJIIETCS. HA BCEX YPOBHAX OpraHU3allii MaTepUH U HE MIPE1yCMAaTPUBAET BEPOSTHOCTH.
[IpyHIMI NIPUYUHHOCTH peAIN3yeTCsl HA KOHEYHOM YPOBHE MOCTPOEHUSI MaTEpUH, U IO NPUUKHE
OTCYTCTBUSI MHBIX MTOJCTPYKTYpP KOHEUHBIN YPOBEHD JIMIIEH BApUALIMKM U HE MOXKET
COOTBETCTBOBATH COOTHOIIIEHHUIO HEOTpeaAeIeHHOCTH | eiizenbOepra.

KoHneunslif ypoBeHb IOCTPOEHHSI MATEPUH HE MIPETyCMAaTPUBAECT BEPOSTHOCTHU MPOSBICHMUS,
MOATOMY BEPOSITHOCTH MposiBlieHUs cocTanisieT 1,00, COOTBETCTBEHHO

JTMCKPETHOCTh TAKOTO MPOSIBJIEHUS OrpaHuuuBaeTcs 1Byms crenensmu: 0,0 — orcyrcTBue
nposiBiieHus, 1,0 — MakcuManbHOE MPOsIBJICHHE. XapaKTEPUCTUKU KaBHTOBBIX CTPYKTYP
KOHEYHOI'O YPOBHS IO ONPEIEIEHUIO HE MOTYT UMETh UCKIIIOUEHUN U BEPOSTHOCTEN, OHO HE
00JasaeT Ka4YeCTBEHHBIMHU U KOJIMYECTBEHHBIMH XapaKTePUCTUKAMU 32 IpeeslaMU CBOEH
JUCKPETHOCTH. MaTpuuHOE MOJIEIMPOBAHNE AJIEMEHTAPHBIX YaCTHUIl TO3BOJIIET PEATU30BaTh
MPUHIIMI IPUYMHHOCTH U MOJIEIUPOBATh 3JIEMEHTAPHbBIE YACTUIBI OT KOHEYHOTO YPOBHSI.

KBaHTOBBIM 00BEKTOM KOHEYHOTO YPOBHS MOCTPOEHUSI MATEPUH SIBIISETCS

MepBOYACTHIIA, KOTOpask MPEACTABISIET cOO0M KBAaHTOBBIN OOBEKT (4aCTHUILY) JIUIIEHHYIO
CTPYKTYPBI, U BEPOSITHO MPEACTABIISAIONIYIO COOON MPOCTPAHCTBEHHYIO TOUKY MJIM KBAHT
npocTtpaHcTBa. [lepBouacTuiia no npuyuHe OECCTPYKTYPHOCTH HE 00Ia1aeT

CUMMETpPHEN U SIBIISICTCS €AMHUYHBIM 00BbeKTOM. [IepBouacTuiia Kak KBAaHTOBBIM OOBEKT
KOHEYHOTO YPOBHS IO OTPEAEICHUIO HE MOXKET 00J1a1aTh B3aUMOICHCTBUAMU: 3aps0Bast
HEHTpaJIbHOCTh, OTCYTCTBUE MAcChl (3HEPTUH) U TPABUTALMOHHOIO B3aUMOJICHCTBHUS.

[TepBouacTuIia SBIsIETCS MPOCTPAHCTBEHHOM TOYKOM (KBAHT), HE 00JIa1aloIIeld SHEPTHEH,

SHEPrusi U3MEHSET XapaKTePUCTUKU MEPBOYACTHUIIBI, OHA PEATTU3YETCS B JOTIOJTHUTEIHLHOM 4-
M U3MEPEHHUH, U3BECTHOM KaK «BpeMsh». B mpoCTpaHCTBEHHO-BPEMEHHOM M3MEPEHUHN

MIepBOYACTHIIA NPEACTABISET COO0N JTMHEHHYIO CTPYKTYPY — TPAEKTOPHIO IPOCTPaHCTBEHHOM
COCTaBJISOLIEH MEPBOYACTHUIIBI C IPENICIBHON CKOPOCTHIO.

[TockonbKy AMCKPETHOCTh KOHEYHOTO YPOBHSI MUHUMAJIbHA, TO IIEPBOYACTHIIA MOKET
CYIIECTBOBATh TOJIHKO B IBYX COCTOSHUSAX: MoKosimascs sHeprus E=0,0, u penstuBucrckas
E=1,0. YpoBeHb 3HEpruu pensiTUBUCTCKOMN MEPBOYACTHIIBI ABISETCS aOCONIOTHON KOHCTAHTOM.
PenstuBucTckas neppoyactuiia 00J1a1aeT JHEPrHe U COOTBETCTBEHHO WHEPLIMOHHONW MacCoii, HO
He 001a/1aeT rPaBUTAIIIOHHBIM B3aUMO/ICHICTBUEM.

PensTuBucTCKas EpBOYACTUIIA TEOMETPUUYECKHU TPOSBISETCS TPACKTOPUEH IBIKEHUS
MIePBOYACTHIIBI, KOTOPasi He 00J1a/1asi BOJTHOBBLIMU CBOMCTBAaMU, HE 001a/1aeT ATMHHOM BOJHBI, a
MpeJICTaBIseT cOO0M IMHEHHYIO TPACKTOPHUIO, KOTOPAasik MOXKET OBITh yXOAIIel B 06CKOHEYHOCTh
WK OBITh 3aMKHYTOH. TpaekTopus pensITUBUCTCKON MEPBOYACTHIIBI

obnanaeT Bapualuel o ypoBHIO SHEPTUH, COOTBETCTBYIOIIEH KOJIMYECTBY MEPBOYACTHUIL B
TPAEKTOPUH, U ONPEAEIIAIOT IHEPrOEMKOCTh TpaeKTopuu. ['eomeTpust TpaekTopHit
PENATUBUCTCKHUX MEPBOYACTHUIL (POPMUPYIOLIUX MATEPHIO, ONIPEACTSIIOT BCE CBOWCTBA ATOU
MaTepuu.

B cTpykTypax marepuu TpaeKTOPHU MEPBOYACTHI] POPMUPYIOT OTPAHUUEHHOE KOJIMYECTBO
T€OMETPHYECKUX BapUAHTOB, KOTOPHIE KOMOMHUPYIOTCS U OTPEIEISIOTCS B Pa3HBIX BUAAX
MaTepuu, U Habop ATHX T€OMETPUUECKUX BAPUAHTOB SIBIISIETCS HEU3MEHHBIM CBOMCTBOM JaHHOU
¢dbopmbl matepun. ['eoMeTprueckre BapuaHThl TPACKTOPUN PENATUBUCTCKUX MTEPBOYACTHUIL WITH
«MaTPHIIBD», MOPA3IEISIIOTCS 0 TEOMETPUUYECKOM (popMe Ha IOPSIKUA MOCTPOCHHUSI: MATPHIIBI



nepBoro nmopsiika C, S, M- oO6pasHbie, MaTpuilsl BToporo nopsiaka — 8 , O-o0paszubie (TOCTpOSHBI

U3 MaTPUI] PEIBITYIINX MOPSIKOB), MAaTPULBI TPETHETO MOPS/IKA ~-BUHTOOOpa3HasL.

CoBOKYITHOCTB BCEX MaTpPHUI] U UX B3aUMOPACIOJIOKEHUE COCTABIISIIOT CTPYKTYPY YacTHII.

3aMKHyTas MaTpUUHas CTPYKTypa He 00JsiajaeT rTMpOCKOIIMYECKMMH CBOMCTBAMH U HE 001a1aeT

MPOCTPAHCTBEHHBIM PACHOJIOKEHUEM, HHAYE TOBOPSI, TEOMETPUYECKast CTPYKTYpa MaTpPHIL
WHBapHUaHTHA OTHOCUTEJIBHO MTPOCTPAHCTBEHHOW CUMMETPHUH.

Martpuisl GOpMHPYIOT CTPYKTYPY MaTePUH TI0 CIIAYIOIIAM TPUHIIHITAM:

1.HEITPEPBIBHOCTD. TpaexkTopus HenpepbIiBHA, IOATOMY JUOO0 MPEICTaBISIETCs yXOAAEeH
B OECKOHEYHOCTb, TM00 Fr€OMETPHUECKH 3aMKHYTA.

2.CUMMETPHUYHOCTD. Bcesikas MaTpudHas KOHCTPYKIIHS JIOJDKHA 001a/1aTh

MIPOCTPAHCTBEHHON CUMMETpHEN: MaTepuu MEPBOTo THIA 00JIajatoT JIMHEHHOW CUMMETpUEN -
TPAeKTOpUs CTPEMUTCS B OECKOHEYHOCTh; MaTEpPUU BTOPOTO THUIA 00Ja/1at0T IEHTPUUYECKOM
CUMMETpUEH - TpaeKTOpHs 3aMKHyTa. OTCYTCTBUE CUMMETPUH (OJTHOM U3 IBYX MPUBEIECHHBIX) B
MaTpPUYHOM KOHCTPYKLUU HEBO3MOXKHO. [IprHaaIe:xKHOCTh MaTPUYHON KOHCTPYKIIUU
OJIHOBPEMEHHO K JBYM BHUJaM CUMMETPHUU TAK)KE€ HEBO3MOKHO, [I0ATOMY MaTe€pUH BTOPOTO BUJa B
PENATUBUCTCKOM COCTOSIHUH,

OrpaHMuYMBaIOTCS Npeodpa3oBanusaMu JlopeHca oT GopMUpoOBaHUS B HUX JIMHEWHOM
cUMMeETpHH (TIpH CKOPOCTH CBETA).

3.IIOCTPOEHUE MATPULI:

a) CoxpaHeHHe MAaTPUIHOU CTPYKTYPBI: TPACKTOPUH MOTYT OBITH JIUIITb COOPKAMH U3
KOHEYHOTO YHCIIa MaTPHI] OMPEIeIICHHOTO BUIa. MaTpuIia MOCTOSTHHA U HE MOKET M3MEHHUTHCSI
0e3 BrusiHUS. BHYTpeHHUMU IPUYWHAMHE, H3MEHSIOUIMMH MaTPHUIIBI SBISTFOTCS Ype3MEpHast WIN
HEI0CTaTOYHAs SHEPTOEMKOCTh, B HF3MEHEHUE MATPHUIIHI IIPOUCXONUT B TIOJJOOHBIE MAaTPHUIIBI, HO
WHOTO TIOPSI/IKA.

0) [1naBHOCTH TPA€KTOPHH - AYTU TPACKTOPHUI OOpaIleHbl paliycaMu BHYTPb YaCTUIBI U
COBMEILIEHBI TAKMM 00pa30M, TaK UTO OJHA TPACKTOPUS MEPEXOIUT B IPYTYIO O€3 TOUHBIX T'PaHMUII,
IJIaBHO.

B) Matpulia onpezensieTcs BhICIIECH CTENEHbI0 CHMMETPUH, HalpUMep, POTOH COCTOUT HE U3
C-matpuil, a U3 S-MaTpull, Tak KaK 3TO BBICIIUN NOPSAOK CUMMETPHUH MIPH KOTOPOM MPOA0IbHAS
OCbh CHMMETpHUH OyJeT TAKOBOU U JIJISi MAaTPHUIIBI.

r) Bce MaTpulbl TCOMCTPHUYCCKH COPA3MEPHLBI B OIIPCACIICHHOM ANAIIa30HC SOHCPIroCMKOCTHU
(HOSTOMy, HaIipuMeEp, TOp-MaTpulia HE BCTPOCTCA B JICMHUCKATY HI/I'HYHB'MC3OH8.).

4 TEOMETPUYECKAS [TOJIHOLIEHHOCTD. Matpuus! Moryt 06pa3oBbIBaTh CTPYKTYPY
YaCTHUI[Bl TOJIBKO MEXaHU3MOM 3alETIEHUS JIBYX 3aMKHYTBIX MaTpPULI, TaK YTOObI HUKaKast
nedopmarus AByX MaTpHIl He MOTJIa IPUBECTH K MX pa300IIeHHUI0, a CaMO pa300IIeHne MaTpHUIL
06110 OBl BO3MOJKHO TOJIBKO IIPU HApYIIEHWH HETIPEPBIBHOCTH MO JH000i U3 TpaeKkTopuil.

5.3AIIPETBI. ®opmMupyembie MaTpULilaMu CTPYKTYpbl 001aJat0T IBYMsI OIpaHUYCHHUSIMU:
He Oosiee o1HOM "cuenku', He 0oJiee TPEeX OKPYKHOCTEH (271EMEHTOB 3aMKHYThIX
TpaeKkTopuel). 3anpeTsl HapylalTcs B CTPYKTYpe PE30HAHCOB.
(OObsicHeHUE TEPMUHOB U BBIIIOJHEHHSI 3aIIPETOB -JlaJIee B TEKCTE)



6.0OINIPEJEJIEHUE DJIEKTPUYECKOI'O 3APAA. 3apsan onpenensercst yCIOBHBIM
IIPEACTABJIICHUEM, KaK HAIIPABJICHUE BPALLEHUs 3aMKHYTOM KPYrOBOM TPaeKTOpUHU
PEIATUBUCTCKOM B HEKOI M30paHHOM TUIOCKOCTH MIIM OTHOCUTEIBHO M30paHHOM OCH.

DneKTpuUuecKuil 3apsj MpOsIBISIETCS TOJIBKO Y MaTEpPUU BTOPOTO BUAA, U SABIISIETCA
HEOTBHEMJIEMOU YaCThIO LICHTPOBOM cuMMeTpuu. HanpasieHue BpaleHus onpeaensercs Julb B
M30paHHON TIOCKOCTH, TAKOBOW MOKET OBITh €JMHCTBEHHAS UMEIOIAsCS (JIEKTPOH, H-
ME30HBI), TPE00JIaIAIOIIAs 10 HHTCHCUBHOCTH 3HEPTOSMKOCTH MaTpHUIlbl (HYKJIOHBI), OJIHA U3
JIBYX PaBHOLIEHHBIX (MI0-Me30H). Hannuue B n30paHHOM IUIOCKOCTH JBYX TPA€KTOPHM C pa3HbIM
HampaBJICHUEM BpalieHus: GOpMHUpYyeT HYJIEBO 3apsia (HeTpoH). TpaekTopuu mepBoro THIa
001aar0T MPOJOIBHON CUMMETPHUEH, HO 3apsi/i OTIPEEIISIETCS TOJIBKO TI0 IIEHTPOBOM CUMMETPHH,
MO3TOMY MaTepUH MepBoro Tuma (GOTOH U HEWTPUHO ) HE MOTYT UMETh 3apsijia.

B onpenenennn 3apsiaa Baxxknoe 3Hauenue npunapiexkutr [IPUHIUITY 3APAIOBOI'O
3AIIPETA - B o1HO# n30paHHOM TJIOCKOCTH, B OJJHOM HalpaBJICHUH BPAIIEHUS] HE MOTYT
JBUTATHCA 0oJiee OAHOU TpaekTopur. 110/ 3aps 0Bkl 3ampeT, TAKUM 00pa3oM, MOAMAIAI0T XOTS
ObI JIB€ COHAIIPABIIEHHBIX TPAEKTOPUHU IO OJIHY CTOPOHY OT LIEHTpa U30paHHOM MJI0CKOCTH,
[I03TOMY €CJIM TPAEKTOPUHU COHAIIPABJICHBI 110 00€ CTOPOHBI OT LIEHTPA, KaK y HYIb-BTOPOTO-
KAaOHa, TO 3aIlpeT He NEUCTBYET. Pe3ynbpTaT CylecTBOBaHUS ABYX COHAIPABICHHBIX TPACKTOPHUN
IIPY 3apsAI0BOM 3aIIpeTe NPUBOJNUT K AHHUTUJISILUN HE3aBUCUMO OT MCXOJHBIX MATpPHIL.

33135{,21 Y BCEX JJICMCHTAPHBIX YaCTHIl HC CYIICCTBYCT OOJIBIINM WIIN MCHBIIINM, YEM BECINYHNHA
AJIEMEHTAPHOTO 3apsa deKTpoHa. EMMHUYHOCTE 3apsiga 0OBICHAETCS TEM, YTO BCE TPACKTOPUHU
MTOCTPOEHBI U3 OJHOTO BHJIa YACTHIl, KOTOPHIE ABUTAIOTCS C TIPEACTBHON CKOPOCTHIO, TIOITOMY C
YBEJIMUYEHUEM DHEPTOEMKOCTH KPYTOBOM TPA€KTOPUHU B M30PAHHOM MIIOCKOCTH TPAeKTOPHH,
COOTBETCTBCHHO YBCIIMYUBACTCA KOJIMYECTBO IICPBOYACTUIL B HEH u YBEJIIMYUBACTCA €€
reoMeTpHuuecKas pa3MepHOCTh, UTO MPUBOAUT K CHIDKEHUIO YTIIOBOM CKOPOCTH BpAIlCHUS B
n30paHHOM TI0CKOCTH. VI3MeHeHne YHEPrOeMKOCTH KPYTrOBOM TPACKTOPUH B U30paHHON
IJIOCKOCTHU MPUBOAMT K MPOTUBOIOJIOKHOMY U3MEHEHHIO YIIIOBOM CKOPOCTH BpallleHUs ATON
TPaeKTOPUU —TaKUM 00pa3oM CyMMapHO 3apsi]] HE 3aBUCUT OT (pOpMHUPYIOIIEH ero TPaeKTOPUH.

Tak kak 3apsi onpeaensiercs BpalueHueM TPaeKTOPUi, TO B3aUMOICUCTBHE 3apsI0B MOKHO
MOAYMHUTH 3aKOHAM MEXaHUKH: 3aKOH COXPAHEHUS UMITYJIbCa BpallleHUs! B N30paHHOM MIIOCKOCTH
- 3aKOH COXpaHEHHs 3apsiia BO B3aUMOJICHCTBUSIX, IPUHIIUI HAMMEHBIIEH 3Hepruun (CTpemMIiIeHne K
OTCYTCTBHIO BPAILEHUIO) JIBE TPACKTOPHI C pa3IMYHbIM BpPAIIEHUEM CTPEMSTCA K COBMEIICHUIO U
HEUTpaIu3aluy BpaleHus (3JIeKTPUYECKOe MPUTHKEHNUE) U 00paTHBIN MPOLECC IEKTPUUECKOTO
OTTaJIKUBAHUS.

YACTH 2.CTPYKTYPA U CBOMMICTBA MATEPUI IIEPBOT'O TUIIA.

I'PABUTALIMOHHOE B3AUMOJIECTBUE.

[lepBoyacTuIpl HAXOAIIMECS B IOKOE PACHOJIAralTCsl B MUPOBOM IIPOCTPAHCTBE, BEPOSITHO,
o0pasyst caMo MPOCTPAHCTBO. J[BUTasICh IO TPAEKTOPHUAM IEPBOYACTUIIBI ACHCTBYIOT Ha
HaXoJsIMecs BOKPYT HUX IMOKOSIIHECS epBOYACTUIBI IEPEBOIS UX B PEISATUBUCTCKOE
COCTOSIHHE B BHJIE NPAMOJIMHENHON TpaeKTopHH, 3pdekT oraaun 06pa3oBaHHON NPSIMOIMHEHHON
TPAEKTOPUU CIIOCOOCTBYET CHKATUIO KPUBOJIMHEIHON TPAeKTOPUH K LICHTPY — TaKUM 00pa3zoM
OCYILECTBIISETCS BO3MOKHOCTD K CYILIECTBOBAHUIO KPUBOJIMHEWHBIX TPAEKTOpHil. B TO ke Bpems
BOKPYT 4acTHIlbl (KPUBOJIMHEHHOM TpaekTopun) GpopMupyercss 001acTh HU3KOTO BEPOSATHOCTH
JIOKaJTU3aIMK MOKOSIIMXCS TepBOYACTHUI] (pa3pexeHne) — OHO MPOSIBIISIETCS HCKPUBJIEHUEM
npoctpancTBa corsacHo OTO. Ob6nacTk pa3psKeHUs: IPOCTPAHCTBA MEXKAY IBYMS TPAEKTOPUSMHU
(bopMupyeT BEKTOp CHJIbI, HAMTPABIIAIOIIEH 00€ TPAEKTOPUHU B LIEHTP Pa3psKEHHUs, TAKKe «dPPEeKT
OTJauM» ISl KaXKJI0M 9acTUIbl (JOPMHUPYIOT BEKTOP CHJIBI HAIPABJICHHBINA OT OKPYXAIOIIEro
MIPOCTPAHCTBA K LEHTPY pa3psLKEHUS MPOCTPAHCTBA, MO3TOMY CYMMapHO (opMupyercs cuiia
NPUTSKEHUS — TpaBUTALIMSL.



®OTOH npexacraBieH TpaeKTOpHei IEPBOTO THUIIA, MIIOCKOW BOJIHOOOPa3HO (HOPMEI,
COCTOSIIEH U3 TMHEHHOHN MOCIIe0BaTENbHOCTH s-MaTpuil. [locTpoenue ¢porona u3 c-, wim m-
MaTpHUIl HEOCYIIECTBUMO, IOCKOJIbKY B 3TOM CiIydae Ipo/I0JIbHAsl OCb CHUMMETPUU HE OyJeT
TaKOBOU JUISl KAXKJIOW OTIAEIbHON MATPHULIBL.

Bce s-MaTpu1ibl pacrosioKeHbl B OJHON IUIOCKOCTH, KOTOPast TAKXKE SIBJISIETCS IIJIOCKOCTBIO
noJisipu3anuu. B o100HO0# TpaeKTOPUU HET BAPHAHTOB CUMMETPUU U TIOTOMY (POTOH -
€/IMHCTBEHHBIM.

JITMHHA BOJIHBI OMIPEACISIETCS KOJIMYSCTBOM S-MaTpHil (OTOHOB) BJOJIb IPOOTIBHON OCH
CUMMETPUHU — OCH PAaCIIPOCTPAaHEHUs, TAKUM 00pa3oM, YEM MEHBIIE JUTMHHA BOJIHBI, TEM O0JIbIlIEe
KOJIMYECTBO S-MaTpHUIl ee (GOPMUPYIOT U TeM OOJIbIIasi COOTBETCTBEHHO SHEPTHSI
3JIEKTPOMArHUTHOM BOJIHBI .

HEWUTPUHO. Ocupnsuus HeiiTpuno (ITOHTeKOpBO) ABIAETCS CIIEICTBHEM OOIIHOCTH
MIPUPO/IBI TPEX COPTOB HEUTPUHO, IOJTOOHO OOIIHOCTH IEKTPOMArHUTHOTO U3ITy4EHHUSI.

CTpyKkTypa HEMTPHUHO TIPE/ICTABIIEHa BUHTOBOM TPACKTOPHEH — MaTpHIla TPETHETO MOPSIKa
10 MepBoMy THMy MaTepuu. HanpasnieHnue BpaieHust BUHTa He GOpPMUPYET 3apsijl, Tak KaK B
MaTepHHy MEepPBOro THUIA OCHOBHOW BUJI CUMMETPUU - IPOJIOJIbHBIN (U1 3apsiia Tpedyercs
LIEHTPOBAas),[I0ATOMY 3aps]l HelTpuHO paBeH "0".

Hanpasnenue BpaiileHusi BUHTOBOW TPAeKTOPUH UMEET JBa BapUAHTa, COOTBETCTBEHHO
CYIIECTBYET YaCTUIA U AHTUYACTHILIA.

[IpoTskeHHOCTh BUHTOBOM TPAEKTOPHUH B HAIIPABJIEHUHU MPOJOIBLHON OCH OTpEesisieT
SHEProeMKOCTh HEHTPUHO, KOTOPAsl B Pa3IMUHBIX JMAINa30HaX SBJISAETCS AJIEKTPOHHBIM, MIOOHHBIM
WJIY Tay-HEUTPUHO.

YACTH 3.CTPYKTYPA U CBOMICTBA MATEPHAM BTOPOT'O TUIIA
(QJIEMEHTAPHBIE YACTHUIbI).

B kauecTBe XapakTepHUCTUK CTPYKTYP U BBINIOJHEHUSI IPUHITUIIA 3aMpeTa, 51 BBEAY TpU
YHCIIOBBIX XapaKTEPUCTUKHU (BCE XapaKTEPUCTUKHU MOJIOKHUTEIbHBI U [EJIOUUCIICHBI) JUIsl JIEMTOHOB
Y ME30HOB:

A(komuecTBO OKpyX)HOCTEH). OKPYKHOCTB - TUNIOCKOCTh 3aMKHYTasi TPaeKTOPHUEH,
CBSI3aHHOCTB OKPY>KHOCTH TPAaeKTOPHH (HampuMmep Jist kpyra A=1,1u1s BocbMepku A=2).

B(xonmmuectBo crenok).Crenka npeacTaBisieT co00i B3auMOACHCTBHE IBYX 3aMKHYTBIX
TPaeKTOPHI IPH KOTOPOM HEBO3MOXKHO UX pazjeiieHne 0e3 pa3pbiBa OJJHOM U3 3aMKHYTBIX
TPaeKTOPHH, MOJOOHOE CHETIIICHUIO 3B€HbEB MeTaJuIndeckoil nenu. Cuenka sBiseTcs
€IMHCTBEHHBIM U OCHOBHBIM B3aUMOICHCTBHEM MaTpPHII.

C(xapakrepucTtuka nepekpecra). [lepekpect npeacrasiser co00i TeOMETPHUECKOE
nepecedeHue IByX U 0ojiee TpaeKTOpHil. XapaKTepu3yeTcsi KOJTHYECTBOM YCOB (BXOIAIINX U
BBIXO/ISIIMX YacTeil TPAGKTOPHUI B IMEPEKPECTE) M KOJIMIECTBOM IIEPEKPECTOB B CTPYKTYPE,
KOTOpPBIE B YKa3aHHOM MOPSIIKE 3aIIUCBIBAIOTCS YUCIUTEIEM U 3HaMeHaresneM Apoou-3HaueHus C.

Z(1pocTpaHCTBEHHOCTh). COOTBETCTBEHHO, IPHUHAIIICKHOCTh TPAEKTOPUH K N-MEPHOCTH
npoctpancTBa: 0-mepHoe Z=0 (Touka), 1-mepHoe Z=1 (npsmast), 2-mepHoe Z=2 (TJIOCKOCTb), 3-
MepHoe Z=3 (00BeMm).

CTpyKTypy HYKJIIOHOB M THTIEPOHOB XapaKTEPU3YIOT HHBIE BEITMUUHBI:

D(xonruecTBO OKpYKHOCTEH )=IpOObI0 C YUCITUTEIEM — TOP-MaTPUUYHbIE OKPY>KHOCTH,
3HAMEHATENb -TUHEHHBIE OKPYKHOCTH.

E(cuenku u 3a1iens!)=apoOb ¢ YHUCTUTENEM -KOJIMYECTBO CIENOK, 3HAMEHATEINb -3alleTbl.

W3 nmpuBeaeHHBIX paHee YyacTHIl: MoKosiasics nepouactuna A=0,B=0,C=0/0,Z=0;

nojie B3aumoaericruii A=0,B=0,C=0/0,Z=1;

¢doron A=0,B=0,C=0/0,Z=2;

ueiitpuno A=0,B=0,C=0/0,Z=3.



[Toxa3zaTenu coriaacoBaHHbIE ¢ MpUHIUIOM 3anpeta: A < 3,B < 1.

JUINTEJIBHOCTB CYILIECTBOBAHU S JIEMEHTOB MATPULI:

Bpewmst cymiecTBOBaHUS CTPYKTYPBI ONIPENIENISIETCS BpEMEHEM CYIIECTBOBAaHHS Hanboiee
KOPOTKOXKUBYIIIETO 3JI€eMeHTa. Bpems )Ku3Hu 371eMEeHTOB MaTpHIL:

Crabunusanus TopouJaIbHBIM KaHAJIOM JIuHeiHoH TpaekTopun, 10Mc.

Crenka nuHeHHbIX TpaekTopuii, 10°c.

C-MaTpua (371eKTpoH He oTHocuTes), 108c.

3anen Top-matpui, 10% (BeposTHO sABMISETCSA CUTBLHBIM B3aHMOIECTBHEM)

s,m-matpura, 10 c.

Camos3arien TopMarpuisl, 107,

Crenka gByx Top-matpun, 103,

Iepexpect, 10%c.

Tpexychlif Iepekpect (BHICOKOACHMMeTpHuHbIif), 10,

Hapymenne npuHImmIa 3anpera (He 3apsnosoro), 1022,

I'EOMETPUYECKASA (MATPUYHAS) CTPYKTYPA OJIEMEHTAPHbBIX YACTHULL:

DJIEKTPOH npencrasien auHeHON TpaekTopuel B popMe Kpyra Ha MI0CKOCTH.

3apsAx onpenensercs eIMHCTBEHHON IIJIOCKOCThIO BpalleHus. MakCHMallbHO BO3MOKHAs
sHEeproemMKocTh TpaekTopun paBHa 0,51 M»B. KosbrieBoii BapuaHT TpaeKTopun —HamboJiee
MPOCTENIINA, BEPOSITHO TTOATOMY JIEKTPOH CTaOWIIEH WM YCIIOBHO cTabmiieH. Kpyroseie
TPAEKTOPUU B MHBIX YACTHUIAX, 10 CPABHEHHUIO C AJIEKTPOHOM SHEPIONepPErpyKeHbl U IOTOMY
HECTaOUJIbHBI.

Omnpenenenue 3apsaa: HaNpaBICHUE BPAIICHNUS B €JUHCTBEHHOM IIJIOCKOCTH, CYILIECTBYIOT
3apsel "'+ m -

Xapaxkrepuctuka: A=1,B=0,C=0/0,Z=2.

MIO-ME3OH npencraBmnsieT co6oi 1B KPYroBhIX (3JEKTPOHHBIE) TPACKTOPHUH B
CUMMETpUYHOM crenke. CBa3Ka COCOOCTBYET MOBBIIIEHNIO SHEPTOEMKOCTH B CPABHEHUU C
MIPOCTOM KPyroBoi TpaekTopuei (37aeKTpoH) 10 52 MaB.

Omnpenenenue 3apsaa: ONnpeaeseTcs Mo OJHON U3 ABYX PaBHOLIEHHBIX MJIOCKOCTEH -
M30paHHOM TJIOCKOCTH U MTOA00HO JIEKTPOHY CYIIECTBYIOT 3apsanl "+" u "-".

Bpewmsi xxu3Hu ornpenensiercss BpeMeHeM CYIIECTBOBAHUS CLENKU TUHEHHBIX TPAEKTOPHIA.
Xapaxkrepuctuka:A=2,B=1,C=0/0,Z=3.

[MN-HYJIb-ME30H umeet ¢hopMy TeMHUCKATBI, U COCTOUT U3 JIBYX S-MaTpPHII C OJHUM
nepekpectoM. TpaeKTopus J€KUT B INIOCKOCTH, HO B TOUKE MIEPEKPECTa HE B3aUMOJICUCTBYET,
[IO3TOMY TOYKA IEPEKPECTA IEMHUCKATHI HE ABJISETCS CLIEIIKOM, HO KOJIMYECTBO OKPYKHOCTEMN
PaBHO JIBYM.

CymMMUpYs BEKTOPHI ABYX TPACKTOPHUI 00pa3yIONIUX MEPEKPECT JIEMHHUCKATHI, (hopMHUpyeTCs
CyMMapHasi aCHMMETpPHSsI, KOTOpasi 1eCTaOMIN3UPyeT TPAEKTOPHIO U PE3KO COKpaIIlaeT CpeHee
BpEMS KU3HU YaCTHULIBI IO COOTBETCTBYIOIIEH BEIMYUHBL.

S-MaTpHIIbl MPEBBIIAIOT MO YHEPTOEMKOCTH KPYrOBYIO MaTpHILy, cocTaBisis 135 M»aB.

Omnpenenenue 3apsiaa: UMEIOTCS J1Ba BpallleHUs B U30paHHOM, €IMHCTBEHHON TIOCKOCTH, HO
BpAILIEHUE B JIByX OKPYKHOCTSX JIEMHUCKATBI UMEET Pa3HOE HANPABIIEHUE, I03TOMY CYMMapHO
3apsn paBeH 0. JleMHHCKaTa UMEET IOMUMO LIEHTPOBOM CUMMETPHH, JAOMOJHUTEIBHYIO OCh B
CBOEH MIOCKOCTH, MPOXOASILYIO Yepe3 MepeKkpecT 1 Haubolee yAaleHHbIe TOUKH OKPYKHOCTEH,
HMMEHHO T10 3TOI aHOMaJIbHON OCH OCYIIECTBISIETCS CBOOOAHAS MHBEPCHS U30paHHOM TIIOCKOCTH
Y TIOTOMY HET pazNuy4Msi aHTUYACTHIIBI M YACTHIIBI, HHAUE TOBOPS, MU-HYJIb-ME30H HEe 001a1aeT
aAHTUYACTHUIEH (OHU TOXKICCTBEHHBI).

Xapaktepuctuka: A=2,B=0,C=4/1,7=2.



[MN-MHWHYC-ME30H. Matpunia BTOporo nopsijika JEMHUCKaTa U CLIENKa C Hel B 000uX
OKPY>KHOCTSIX MaTpHIlbl BToporo nopsiaka O-marpuna (ase C-marpuisl). Kpyrosas marpuna mno
MPUHIMITY IEHTPUYECKOW CUMMETPUN UMEET LIEHTP -NIEPEKPECT JIEMHUCKATBI, HO HAXOAUTCS B
IJI0CKOCTH o yrioM 90 rpaz K MI0CKOCTH JIEMHUCKATBI, TaK UTO KPyroBasi TPaeKTOpHUs
MIPOXOIUT Yepe3 00€ OKPYKHOCTH JIEMHHCKATHI ¥ 00pa3yeT OJIHY CIIETIKY -C TOUYKOHN IMepeKpecTa.
Kpyrosas maTpuia, cTabMIM3UpysICh JIEMHUCKATHOM MaTpPUIIEH UMEET COOCTBEHHYIO
SHEProeMKoCTh B 4,6 MaB.

Omnpenenenune 3apsaa: 3aps)i ONPEesseTcs N0 IIOCKOCTH €IMHCTBEHHOW KPyroBO MaTpHIIbI
(JleMHHCKaTa TAaKOBOW HE SIBJISIETCSI), BAPUAHTHI CYIIECTBYIOLIUX 3apsI0B

"+" """ KpyroBasi MaTpuiia yIepKUBAET 00€ OKPYKHOCTH JIEMHUCKATBI, CTAOUITU3UPYST BCIO
CTPYKTYpY YacTHUIIbl Ha 8 OPSAIKOB BEIMUUHBI CPETHEN MPOJAOIKUTEIBHOCTH KU3HU B CEKyHaX.
Xapaktepuctuka: A=3,B=1,C=4/1,7=3.

KA-MHWHYC-ME3O0H, tpaektopus umeer GopMmy Tpex MeTenb, CXOIAUIUXCSA B OJTHOM
MEPEeKPecTe U HAXOAALIUXCS B OAHOM mi1ockocT. CyMMapHBI BEKTOp TPEX TPAaeKTOpUi B
MEPEKPECTE SABISAETCSI CHMMETPUYHBIM OTHOCUTEIbHA LIEHTPA BCE KOHCTPYKLUHU, IO3TOMY HE
HaOJI0aeTCsl 1eCTaOUIN3allii TPAEKTOPUM B OTJIMYHME OT MU-HYJIb-ME30Ha, KPOME TOIO TPaeKTO-
pus noctpoeHa u3 C-MaTpuil, 4To 00ECIeUnBaET BHICOKYIO JJIUTENBHOCTh CPETHETO BPEMEHU
KU3HU YaCTULIBI.

DHEProeMKOCTh TPEXIEeTIIeBOH TpaekTopuu nocturaet 492 MaB.

Omnpenenenue 3apsaa: TPEXIETIEBYIO TPAGKTOPUIO BO3MOXKHO Pas3iokUTh Ha Tpu C-MaTpuIlbl
HaIpaBJIeHUE ABWKEHUS PENITUBUCTCKUX MEPBOYACTHUI] B HUX UMEET CXOJIHOE HANpaBJIeHHE B
IJIOCKOCTH, CyMMa 3TUX HaIlpaBJIC€HUH B IJIOCKOCTH OTHOCUTEIBHO LIEHTpa (OpMHUPYET
OJHOHAITPABJICHHOE BpallleHue -onpeaensercs 3apsag "-" nom "+".

AHOMaJIbHAsA OCb CHMMETPHH OTCYTCTBYET.

Xapaxkrepuctuka: A=3,B=0,C=6/1,Z=2.

KA-HVYJIb-ME3OH. Tpaektopus mogo0OHa JeMHUCKATE, HO TPEXIETIeBas 10 OTHOM OCH,
MMOCTPOEHA U3 M 00pa3HBIX MaTpHIl (Mm-MaTpuIia). TpexmneriieBas TpaeKTopus moao0Ha
TPAEeKTOPUHU Ka-MHHYC-ME30Ha U 00J1aJJaeT COM3MEPUMOi IHEProeMKOCThI0 B 496 M»aB.

Omnpenenenue 3apsiga: B €IMHCTBEHHOM MJIOCKOCTH CYIIECTBYIOT TPU KPYTOBBIX TPAEKTOPUU
o0Jaiaroux BpalleHUeM - [IEHTpalbHasi OKPYKHOCTb, 00JIa1atoliasi BpalleHueM 1 J1Be
yaaJeHHbIe, JUaMeTPaIbHO PACIOIOKEHHbBIE OKPYKHOCTH € POTHUBOIIOJIOKHBIM BpaieHuem. Tax
KaK pacmpe/ielieHre BpallleH!s LEeHTPATbHOM OKPYKHOCTU U BpalIeHUI IBYX OOKOBBIX
OKPY>KHOCTEH COOTBETCTBYIOT €IMHOM IIEHTPOBOW CUMMETPHUH, TO 3apsAIbl OMPEIEIAIOTCA [0 BCEM
OKPYXHOCTSM Kak "+" u "-",

CYMMHUPYACH IO HEUTPAILHOTO 3apsijia (B JIEMHUCKATE MU-HYJIb-ME30Ha OKPY>KHOCTH C
MIPOTUBOMOJIOKHBIM BPAIIEeHHEM HE COOTBETCTBYIOT €IMHON IEHTPOBOI CHUMMETPHH -JIEKAT Ha
aHOMAaJILHOM OCH U UMEIOT COOCTBEHHBIE LIEHTPhI CHMMETPHUH). BapruaHThl pacoioxkeHus 3aps10B
B CTPYKTYype: KOT/Ia B LIEHTpe ompesensercs 3apsa "+, a mo [uaMeTpaabHbIM y4acTKam
cyMMapHbliii "-"', unu oOpatHoe - B LIeHTpe "-", 10 [uamMeTpaabHbIM yyacTkam "'+ - hopMuUpyIoT
pasnuyre YacTUIIbl U aHTUYACTULIBL, uMetolue 3apsasl "0". TpexmerneBas CTpyKTypa TakKe Kak
JEMHUCKaTa 00JIaJJaeT aHOMaIbHON OCbIO CHMMETPHH, IPOXOIAIIEH uepe3 00a nmepekpecra u
HauOoJee ynaaeHHbIe TOUKA OOKOBBIX OKPYKHOCTEH, TOITOMY YacTUIAa M AHTUYACTUIIA HYIIb-
KaoHa UMEIOT BBICOKYIO HHBEPCHOHHYIO CITIOCOOHOCTD (BEPOATHO MMEET MECTO IIpu 0Opa3oBaHUU
JIBYX B3aHMOTIPEBPAIIIAIOIINXCS KAOHOB). ['eOMeTpHst Ka-HylIb-Me30Ha 00J1a1aeT IBYMsI
nepeKpecTaMu, oJOOHBIMH MEPEKPECTY IEMHUCKATHI, HO IeCTaOUIN3alliU TPACKTOPUN U
HECTaOUIILHOCTH, TIOJIOOHOM HYNIb-TTMOHY HE HAOII0AaeTCsl, IO MPUYMHE TOTO, YTO MIEPEKpecTa Ba
Y CyMMapHbBIH BEKTOP B HUX MPOTHUBOIIOJIOKEH - OHU B3aMMOKOMITEHCHPYIOTCS, TIPOAJIeBast
CYIIIECTBOBaHHNE YaCTHIIBI.

Xapaktepuctuka: A=3,B=0,C=4/2,7=2.



KA-HYJIb-BTOPOM-ME3O0H. CTpyKTypa COCTOMT M3 JBYX KPYrOBBIX JTHHEHHBIX
TPaeKTOPUH, JIeKAIIUX B OJTHON TUIOCKOCTH, TEOMETPHUUECKHU CIIPOCLUPOBAHHbIEC IPYT HA Jpyra U
oOpa3yroiue B IByX TOYKaxX JIBa epekpecTa (LEHTPHI KPYroB U J[Ba MEpeKpecTa 00pa3yroT poMoO).
KpyroBbie TpaeKTopuu BpaIIaloTCsl B Pa3HBIX HAMIPABICHHUAX B OJJHOM IJIOCKOCTH U CYMMAapHBIN
3apsn pasen "0".

Bpewmst cyiiecTBOBaHUS YaCTHIIBI IPH B3aUMOKOMITEHCALUHU 3(PPEKTOB JecTaOUIN3aNU ABYX
MEPEKPECTOB U 0 MPHUYUHE BHICOKOTO CXOACTBA C MEXaHM3MOM 3allelia COOTBETCTBYIOT
MOCIIETHEMY.

CooTHOIIeHNE XapaKTEPUCTUK Ka-HYJIb-TIEPBOTO- U Ka-HYJIb-BTOPOr0-Me30HA COBEPIICHHO
CXOJTHBI, UCKITIOUAs JINIIb PACIIPEeIICHIE HIEMEHTOB CTPYKTYPBI B TPOCTPAHCTBE, MTOITOMY
BBICOKA BEPOSITHOCTH UX B3aMMOTIPEBPAICHHUS.

Xapakrepuctuka: A=3,B=0,C=4/2,7=2.

OTA-HVYJIb-ME30H. Crpyktypa umeer hopmy cepsl ¢ TpeMs TPaeKTOPUSIMHU B

MEPUIMOHAIBHBIX HAMIPABIICHHUSIX, CXOSIIUMUCS Y CIIOJIOCOB»-TIEPEKPECTOB, TAKIM 00pa3omM
YHCII0 OKPYKHOCTEH paBHO TpeM. bosee koMImakTHast CTPYKTypa 10 CPaBHEHHUIO C KAOHAMU
MIPUBOJIUT K O0JIee BHICOKOW 3HEproeMkoctu - 547 MaB.

Omnpenenenue 3apsiia: €IMHCTBEHHAs U3 AJIEMEHTAPHBIX YaCTHIl, He oOagaronias u30paHHo
TUTOCKOCTBIO, TIOATOMY 3apsill He OMPEIEISeTCs, a TAK)Ke HET pa3INuusl YaCTHIIA M aHTHYACTHIIBI.

JIBa mepekpecTa B3auMHO CTAOWMIIM3UPYIOTCS M HE BIMSIOT Ha BPEMS )KU3HU YaCTHIIBI, TPUIH-
HOM KOPOTKOTO CYIIECTBOBAHHUS YaCTHUIIBI SBJISIETCS HAPYIICHHUE 3apsI0BOTO 3alpeTa, KOTOPBIN
MIPOSIBISIETCS TIO TIPUYHHE HAJIMYHUS B TPEX TPACKTOPHUAX B TIOOOH MOMEHT BPEMEHH JIBYX
COHAIpPAaBIICHHBIX, KOTOPBIE K TOMY K€ HAXO/SATCS 110 OJHY CTOPOHY OT IIEHTPa CHMMETPHUH (OCh
coeuHsIONAs 00a mepekpecra). Xapakrepucrtuka: A=3,B=0,C=3/2,Z=3.

ITPOTOH. CrpykTypa mpoTOHa NMpeACcTaBiIeHa BUHTOBOW MaTpHUIIEH (TPETHETO MOPSIKA)
MPOJI0JIbHASI OCh KOTOPO# 3aMKHYyTa B KpYT ((hopMa TpaeKTopuH MpOTOHA SBIISIETCSI TOPOUIATLHON
Y TIPEACTABIISIET COOOM MaTPHUILy YETBEPTOTO Mopsiaka - "Top-matpurna"). Mimes cinoxuyro
CTPYKTYPY, OKPY’)KHOCTb B TOP-MaTpHIIC OJIHA (CI0KHONU T€OMETPHUH ), IPEICTABIIAECT COO0H TOP-
MaTpPUYHBII SKBUBAJICHT 3JICKTPOHA. BUHTOOOpa3Hast TpaeKTOpHS 3aMKHYTAast B KPyT
MpEeACTABISIET COO0H MPOCTYIO OKPYKHOCTH (TIpOCcTas MaTpuiia) 6e3 AecTaOuIu3HUPYIOIIX
00pa3zoBaHuii (MMepeKpecT), MOITOMY CTPYKTYpa

CTa0MIIbHA WJIM OYCHB J0JITOBEYHA. BUHTOBasI TPaeKTOPHS 3aMKHYTasi B OKPY>KHOCTh
MPUBOJUT K TEOMETPHUECKOMY YILIOTHEHUIO BUTKOB B IICHTPAILHON YaCTH TaKOW CTPYKTYPHI 11O
CpaBHEHHIO C BHEITHUMH BUTKAMHU — 3TO TIPUBOJIUT Ha OIBITE K OOHAPYKCHHUIO, TAK Ha3bIBAEMOTO
«KEpHa spay.

Crpykrypa obnagaer 0coOEHHO BBICOKON dHEproeMKocThio B 936 MaB.

Omnpenenenue 3apsiaa: 3apsii ONpeaenseTcs: IBMKEHUEM BUHTOBOM TPAEKTOPHUH 110 KPYrOBOU
CTPYKTYpE B €IMHCTBCHHOM TJIOCKOCTHU C IIEHTPOM. J[Ba BO3MOIKHBIX HATIPABJICHUS JIBHIKCHHUS -
JBa BapuaHTa 3apsjga "+" u "-".

Xapaxkrepuctuka:D=1/0,E=0/0.

HEWUTPOH. OcHOBa CTPYKTYpHI - TOP-MaTPHIIa B TOPOMJATBHOM KaHaje KOTOPO#
pacnosioxxeHa O-marpuiia, KOTopasi HAXOAUTCS ¢ TOP-MATPULEH B OJHOM CILIETIKE.

DHEeproeMKOCTh 3aMKHYTOM B TOPOUJAJIbHOM KaHajle MaTpullbl paBHa 1,27 M»3B.

Omnpenenenne 3apsaa: 3apsI0BbIH 3alpeT MO3BOJSAET BpamaThesi O-MaTpulle B TOPOUAAIBHOM
KaHaJle TOJIbKO B 00paTHOM HampaBJI€HUU OTHOCUTEIBHO BPAIICHUS

Top-mMarpulbl. Top-MaTpuna u BHyTpeHHss O-MaTpuiia pacroyiosKeHbl B 0JTHOH, H30paHHOM
IUIOCKOCTU M UMEIOT OOIIYIO IEHTPOBYKO CUMMETPHIO, TO3TOMY Bpalasich B IPOTUBOIIOJIOKHBIX
HampaBJIeHUAX CyMMapHbIi HEUTpoHA paBeH Hymo. CieayeT oOpaTUTh BHUMaHUE Ha TO, YTO
(dopmupoBaHue 3apsizia B U30paHHON IUIOCKOCTH TOP-MaTPUIIEH ONpeienseTcs: ee 0CeBOM
COCTaBJIAIONIEH, B TO )K€ BpeMs caMa BUHTOBAsi TPACKTOPHs, 00J1afas BUTKaMH, UMEeT



cOOCTBEHHOE BpaleHe, KoTopoe (GopMupyeT aHoMaIbHOE MarHUTHOE TOJIE HEUTPOHA TIPU
HEHUTpaTBLHOM 3apsi/ie, MOJ00HBIN MPOIECC HAOMIOIaeTCsl y TPOTOHA.

KoHcTpykius mMeeT Ba BapraHTa BpallleHHs TOP-MaTPHUIIbl B M30PaHHOM MIIOCKOCTH
(COOTBETCTBEHHO JIBA MPOTUBOTIOJIOKHBIX BpamieHus: O-MaTpullbl), IO3TOMY CYIIECTBYET YaCTULA
Y aHTHYacTUla (IpU pacnage KOTOPHIX COOTBETCTBEHHO 00pa3yloTCs MPOTOH U AHTUIIPOTOH ).

TopoumanbHOE MPOCTPAHCTBO TOP-MATPHULIBI IPPEKTUBHO CliepKUBaeT pacnan O-MaTpHIlb,
TaK KakK MOCIEIHSS HE MOXKET MOKUHYTh KOHCTPYKIMIO HE MTPEO0JIEBAst KCTEHKY» KaHaa Top-
MaTpUIIBI, IOATOMY BpeMs )ku3HH HelTpoHa gocturaet 1000c. Xapakrepuctuka:D=1/1,E=1/0.

TAY-MUHYC-JIEIITOH. Tpaekropus npeacrapisier co0oil KpYyIHYIO CIENKY IBYX TOp-
MaTpHll, KaKast U3 KOTOPbIX HaX0JUTCS B IBYX IJIOCKOCTAX ¢ yrioM 90 rpag mexay co0oif,
TaKUM 00pa3oM SIBIISISICH TOP-MaTPUYHBIM SKBUBAJICHTOM MIO-ME30Ha.

[Ipounas TOp-MaTpuU4Has CIETIKA U IB€ TOP-MaTPHUIBI (GOPMUPYIOT SHEPTOEMKOCTh B

1780 M»B, nockosbKy clenka o0pa3oBaHa JIMHEHHON TpaeKTOPHEH, TPH BHICOKON
JHEProEMKOCTH OTIPEIeIIeT MUHUMAIIbHOE BpeMst sKU3HHU (7).

Omnpenenenue 3apsia:; 3apsija onpeaeseTcs mo n30paHHOM MIOCKOCTH U3 JIBYX

PaBHOLICHHBIX (IMOJOOHO MIO-ME30HY).

Xapaxrepuctuka:D=2/0,E=1/0.

CUT'MA-TUTIOC-TUITEPOH.

Top-marpuna o6i1aaer cBONCTBOM 00pa30BaHUs «CaMOCLETUICHU» - 3alleTI0B, KOTJa YacTh
BUTKOB ""BUHTOBOM TPAaEeKTOPUU' 10 OJIHY CTOPOHY LEIUISETCA 3a BUTKHA HA JUAMETPAIBHO
MIPOTUBOMOJIOKHOM CTOPOHE TOP-MATPHIIbI, IIPU ITOM OKPYKHOCTh COXPaHSIETCS] €TUHUYHON U
caMoM CLIENKU HET, MOCKOJIbKY CIenKa 00pa3yeTcsl TOJIbKO MEX/1y IBYMs 3aMKHYTHIMU
OKPYXHOCTSIMH, HO B CIIy4ae TOP-MaTPHIbl OKPYKHOCTb OJJHA CO CJIOKHOU T€OMETpPHUEN.

CrpykTypa curma-TUrepoHoB 00pa30BaHa U3 TOP-MaTPHULIbI IIyTEM caMo3alierna B o0n1acTu
MepeCeUeHMs ABYX JUaMETPAIbHBIX Y4aCTKOB TOP-MAaTPHUILIbI, CAMO3aLEIl COCTOUT U3 HECKOJIBKUX
CUEIJIEHUH, TO €CTh MPOTSHKEH - 3TO €CTh MATEPUHCKAsI MAaTpUIIA TPUILJIETA CUTMA-TUIIEPOHOB.

MartepuHckas Matpuiia no ¢opMe HalOMHUHAET BOCBMEPKY COCTOSIIYIO U3 BUHTOBOM
TpaeKTOpuH, HO O6e3 MmepeKkpecTa, SKBUBaJIEHTHA MaTpHIle MPOTOHA, HO 1ehopMUpOBaHa.

Omnpenenenue 3apsiaa: 3apsii ONpeensercs NoJ00HO MPOTOHY, TaK KaKk MaTepUHCKas
MaTpHulla ABJISETCS JUIIb Ae(OpMUPOBAHHOMN B IUNIOCKOCTH TOp-MaTpuiei. [lonobHo npotony
HMMEIOTCS JABE YacTuIIbl ¢ 3apsaamu "-" u "+".

Xapaxkrepuctuka:D=1/0,E=0/1.

CUT'MA-MUHYC-TUITEPOH. CtpyKTypa COCTOMT U3 MAaTEPUHCKOW MATPHUIIbI,

B KOTOpOil camo3arien ctabunusupyercs O-MaTpHIlei, OKpyKarollel ero, mpoxos uepe3 ooe
OKPYXHOCTH "BOCBMEPKHU" M HAXOISCh B IJIOCKOCTHU € yriaoM 90 rpaj K MIOCKOCTH MaTEePUHCKOM
MaTpPHIIbL.

CobctBenHast sHeproeMkocth O-MaTpuiibl paBHa 8§ MaB.

Crabunusupyromiee aevictue O-MaTpHIlbI TPOATIEBACT CYIIECTBOBAHNE YaCTUIIBI HA OJTUH
MOPSIIOK BETUYUHBL.

Omnpenenenue 3apsiaa: 3apsjl onpeaensercs NoJo0HO cUrMa-TUTIOC-THIIEPOHY, TaK KakK
MaTepHUHCKasi MaTpUIa SIBJISIETCs OOJbIIel M0 UHTEHCUBHOCTH, YeM O-MaTpuIia.

Xapakrepuctuka:D=1/1,E=1/1.

CUI'MA-HVIJIb-TUIIEPOH. CrpykTypa 4acTHIIBI COCTOMT U3 MaTEPUHCKOW MaTpPHIIbI,

B TOPOUAAIBHOM MOJIOCTH KOTOPOM 3aMKHYTa JIMHEWHAs TPACKTOPHSI.

Omnpenenenue 3apsa: NoJ0OHO HEUTPOHY. Takxke CylIeCTBYET YacTUIAa M aHTUYaCTULIA.

B cTpykType 4acTUUHO MPUCYTCTBYET HApYLIEHHUE 3apsJ0BOrO 3alpeTa - OH IPOSBIISETCS B
o0acTi camo3ariena, rie Ha y4acTKe caMmo3allena B TOPOUAATIbHYIO MTOJIOCTh TPOHUKAIOT BUTKH
COCEIHEN BUHTOBOM TPAEKTOPUHU C IIPOTUBOIIOJIOKHBIM JIBUKEHUEM,



HO 3TO JIBUYKEHUE CTAHOBUTCSI CUHXPOHHBIM Ul BHYTPEHHEH JIMHEHHON TPAEKTOPHUH - I10
9TOU IIPUYMHE BPEMsI )KU3HU YACTULbI OIIPENEISIETCS 3apsI0BbIM 3aIIPETOM.

1o 3HEpProeMKOCTH CTPYKTYphl YaCTHIIA YCTYIIAE€T CUTMa-MUHYC-TUIIEPOHY (?), BEPOATHO
BEJIMYMHA SHEPrOEMKOCTHU JIMHEHHOM TPAEKTOPUHU HE MOXKET IIPEBBILIATH JJa)KE TAKOBOM BEJIMYUHBI
O-mMarpuiibl, 1O MPUYMHE 3aBUCUMOCTH MTPOSIBICHUS 3apSI0BOTO 3apeTa OT BETMYHHBI
B3aUMO/JICHCTBYIOLUX TpaeKkTopuil. CUrmMa-HyJIb-TUIIEPOH TEPSET FHEPrOEMKOCTb, ITOBBIIIAS CPOK
CYIIECTBOBAHHS 0 MaKCHMaJIbHO BO3MOKHOTO (!). Xapakrepuctuka:D=1/1,E=1/1.

JIAMBJIA-HVYJIb-I'NIIEPOH. TopmaTpunia 3aBepHyTas B "BOCbMEpKY'"', 6€3 nepekpecra
10100HOTO TH-Me30HaM (BUHTOBAs TPACKTOPHUS UMEET OOJIBIIYIO CBOOOY pAaCIIOIOKEHHUS, YeM
nuHeiHas TpaekTopusi). CTpyKTypa 4acTUIbl COOTBETCTBYET MIPUHIIUITY T€OMETPUUYECKON
MOJTHOLIEHHOCTH, TI0 TIPUYMHE 3alIeTIOB YACPKUBAIOIIUX "HaxJecT" OoT pa3BepThiBaHus. Tak Kak B
HaJIMYMU JIMIIb OJTHA TOP-MaTpHiia 0e3 CIENOK U UHBIX CTPYKTYP, TO IHEPrOEMKOCTh COU3MEpHUMa
¢ Hykionamu 1113 M»B.

Omnpenenenue 3apsaa: B €IMHCTBEHHON MJIOCKOCTU UMEIOTCS JIBE YaCTH OKPYKHOCTHU C
MIPOTUBOMOJIOKHBIM BpallleHHeM - CyMMapHbIi 3apsij paBeH "0". Tak kak OTCYTCTBYET NEPEKPECT,
TO MPOBEACHUE aHOMAJILHOM OCH, XapaKTepHOU i1 ME30HOB, HEBO3MOXKEH 10 MPUYNHE
COXpaHEHHUsI aCUMMETpUH B 00acTu "mepecedeHus" BUHTOB.

Bpewmst xxu3Hu onpenensiercs 3aernoM.

Xapaxtepuctuka:D=1/0,E=0/1.

KCHU-HVYJIb-TUIIEPOH. CtpykTypa COCTOHUT M3 IBYX TOP-MaTpPHI, 3aLEIJIEHHBIX IO BCEMY
MPOTSHKEHUIO BUHTOBOW TPACKTOPHH, PACIIOJIATasiCh B MapauUIeIbHBIX TNIOCKOCTAX ((popma
OyTepOpoma).3anernieHne OTIIMYAETCs OT CIIETKU y Tay-JIENITOHA TeM, YTO 3aIlell TeOMETPUIECKU
MIPUHAICKUT BUTKAM TOP-MATPULIbI U COCTOUT U3 HECKOJIBKUX CLETIJICHUI BUTKOB, TOTIa KaK
CIIETKA -T€OMETPUYECKH SIBJISIETCS COBMEILIEHUEM LIETUKOM JBYX TOP-MaTpuil.

Onpenenenue 3apsa: IBE TOP-MaTPHUIbI MPUHAJICKAT €AMHOMN TIIOCKOCTU U €TMHOU
LIEHTPOBON CUMMETPHH, IPUHIIUI 3apsI0OBOTO 3arpeTa MO3BOJISET CYIECTBOBATH TOJIBKO
pa3HOHAIPABICHHOMY BpPAIIICHUIO -TIO3TOMY CyMMapHbIi 3apsaa paBeH "0". Paznuune BpanieHus B
TOp-MaTpHIlaX HaJl U MOJ] TUIOCKOCTHIO YAaCTHI[bl TO3BOJIAIOT CYLIECTBOBATh IBYM BapUaHTaM -
YaCcTULIbI M AHTUYACTHUILIBI (B CIIy4ae MU-HYJIb ME30Ha TaKOro He Hab0JalloCh O MPUUNHE
HAJTMYUS aHOMAJIBHON OCH CUMMETPHH, JCTAIOIYI0 HHBEPCHIO YaCTHIIbI HEYCTOMYMBOM ).

Bpewmsi cymiecTBoBaHMS CTPYKTYpPBI YaCTUIBI COOTBETCTBYET MEXaHM3MY CaMO3allera, CXOHbI
10 MEXaHU3MY, HO Pa3IMYHbl KOJIMYECTBY B3aUMOJCHCTBYIOUINX OKPYXKHOCTEH.
Xapaxkrepuctuka:D=2/0,E=0/1.

KCU-MUHYC-TUITEPOH. CtpykTypa cOCTOUT U3 ABYX TOP-MaTPHLl, PACHOJIOKEHHBIX B
OJIHO¥ MIIOCKOCTH, CIETNIEHHBIE MEX 1y cO00H OOKOBBIMU YaCTSAMU (BHELIHE (JopMa HATIOMUHAET
BOCBMEPKY). 3apsA0BbIi 3aIPeT MO3BOJIET CYIIECTBOBATH ABUKEHUIO BUHTOBBIX TPAEKTOPUU
JBYX TOP-MaTpHIl B y4acTKe 3allerna TOJIbKO B pa3IMyHbIe HAIMIPaBIICHUs, a 3HAYUT 00€ Top-
MaTpHUIIbl, HAXOACh B OJIHOH IJIOCKOCTH BPAIIAIOTCS B OJTHOM HANpaBICHUH, CyMMUPYSCH B
JIMaMeTpalbHBIX YU4acTKax OT OOIIEero eHTpa,

¢dopmupytot 3apsa "+" wim -

CX0/CTBO CO CTPYKTYpPOH KCH-HYNb-THIIEpOHA 00pa3yeT MoJ00HYI0 3HEPrOEeMKOCTh U BpeMsI
KU3HU.

Xapakrepuctuka:D=2/0,E=0/1.

OMEI'A-MUHYC-TUITEPOH. CtpyKkTypa cOCTOMT U3 BOCBMHOOpa3HOH, "mepexiaecHyToi"
TOpMaTpUIlbl (OCHOBA CTPYKTYpPHI J1aMO1a-TUIIEpOHA) B TEOMETPHUECKUX OKPYKHOCTSAX KOTOPOH
MPOXOJUT M CHEIIIAETCS KpYroBasi TOp-MaTpuLia (TOp-MaTPUUHBINA S5KBUBAJIEHT MMU-MHUHYC-
ME30Ha).

CrpykTypa "nepexiecHyToi" OKpyKHOCTH HE CIIOCOOHA Pa3BEPHYTHCS B OKPYXKHOCTh, €CIIH B
JIBYX €€ METISX MPOXOJUT BTOPasi OKPYKHOCTH - MOSIBIIAETCS 3 (HEKT MHUMOTO MEPEKpecTa, CyTh



KOTOPOTO B YIBOGHUH OKPYKHOCTH HEOOPAaTUMO CBEpHYTOH TOpP-MaTpHILIbl. Bbuncienue BpeMeHn
CYIIECTBOBAHMS CTPYKTYPBI: BpeMs B CEKYH/IaX CYILIECTBOBAHHUS 3alleNa olleHuBaeTcs Kak lg=-11
CEeKyHJI, BpeMsl CyLIIECTBOBAaHUS CLIENIKM TOp-MaTpuIl Ig=-12, cTpyKTypa CyIecTBYeT B CpeJHEM
3HAYEHUH.

Pe3ynbrar MHMMOTO nepekpecta (JByM MHUMBIX TOp-MaTpUI) —

BBICOKas 3HEProeMKocTh B 1670 M»3B.

Omnpenenenue 3apsaa NOA0OHO MH-MHHYC-ME30HY.

Xapakrepuctuka:D=2/0,E=1/1.

PE3OHAHCHBI. CtpyKTyphl 3TUX YacTUILl HAPYIIAIOT IPUHLKUI 3alIPETa M0 KOJUYECTBY
OKPYXHOCTEH WJIM CLENOK, HOITOMY KOJIMYECTBO BAPHAHTOB PE30HAHCOB 00JI€€ BEIUKO, UEM
AJIEMEHTAPHBIX YACTHIL, HO 3aIIPET COKPAILIAET UX CYIIECTBOBAHHE JO MUHUMAJIBHOTO.

YACTb 4. MEXAHU3MBI PACIIATTA, B3BAUMOJIEVCTBHUS Y POXKJIEHUS
IJIEMEHTAPHbBIX YACTHL.

Bce mpouecchl (poxaeHusl, pacnajia, B3auMOIEHCTBUS) CBA3aHHBIE C 3JIEMEHTapHBIM
4aCTULAM MTOJYHHSIOTCS IIATH NTPABUJIAM

1. Pacniazipl 4acTHI] MPOUCXOAT MO MYTH PA3JIOKEHHS CTPYKTYpPbl HAa COCTaBHbIE MAaTPHIIbI,
COTPOBOXKIAOIIEECs COXPAHEHUEM ITHX MaTpPHUIl WK MTpeoOpa3oBaHue B IOJJOOHBIE.

2. Pacmaz mpoMCXOAMT COTIIACHO IIEHTPOBOW CUMMETPHUH, JINOO IPOUCXOIHUT B IICHTPE
CUMMETPUH, MO0 MPH OTCYTCTBUH IIEHTPA B AUAMETPAIBHBIX ydacTKaX OKPYKHOCTH.

Bo3M0OXHBI TakKe TPU CIOPHBIE CUTYallUH:

a) B ciyuae 1Byx aGCOJIFOTHO UAEHTUYHBIX TPACKTOPHIL C PaBHOLIEHHBIM PACMOJI0KEHUEM

(1B KpYroBbIX CTPYKTYpPBI B CLIETIKE), TPOUCXOIUT Pa3pbiB B OJIHOM U3 TpaeKTOpUi

C COXpaHEHUeM JApYyroi (pacrmaj MIOOHA, T/Ie OKPYKHOCTb O MM0I00UI0 CTAaHOBUTCS

BUHTOM HEUTPHUHO, U pacnaj Tay-JeNnToHa, IJie BAHTOBas TPACKTOPHS OJHON

TOpP-MaTpHULIbl TpeoOpa3yeTcs NPy BHICOKON SHEPrOEMKOCTH HEMOCPEICTBEHHO B HEUTPHUHO, C
OCTaTOYHBIM MPOJIYKTOM I10 MOJ00UI0 MaTPUIL -3JIEKTPOH UIIH MIOOH).

0) B cinyyae nByX pa3HbIX TpaeKTOpU ¢ aOCOTIOTHBIM CXOACTBOM IO LIEHTPOBOM 1 U30paHHO
IJIOCKOCTHOM CUMMETpUEH, pacragaeTcs B TuaMeTpalbHbIX y4acTKax
HauMeHee PHEeProeMKasi TpaeKTopHs (pacmnaja HEHTpoHa ¢ TOp-MaTpULIEH U MOTHOCTBIO €i
CUMMETPUYHON KPYroBOW MaTpUlIel, KpyroBas pacnaiaercs o MmoJ00H0 B BUHTOBYIO CTPYKTYPY
-HEUTPUHO C OCTATKOM -3JIEKTPOHOM).

B)I[Iepekpect MoKeT pacnagaTbcs TOIBKO MPH LIEHTPOBOM PACIIONIOKEHUHU (BEPOSATHO,
HAXO/SICh B IMAMETPAIIbHBIX y4acTKaX K LIEHTPY CUMMETPUHU B U30PaHHOI MIIOCKOCTH,
MIEPEKPECTHI SBJISIFOTCS] CTA0MIIBHBIMH TaK KaK OHM B3aUMOKOMIIEHCHPOBAHHBI ), I0O3TOMY TIPH
pacnajie HyJb-KaOHOB, THaMETPATbHBIMU y4aCTKaMH pacraja SBIAIOTCS JTMHEHHbIE TPACKTOPUHU
10 OCH, MMPOXOAIIEH MeX Ay nepekpectamu. Tak och pacnaja AJis MepBOro-KaoHa MpOXOIUT MO
LIEHTPaJIbHOM MeTiie Yepe3 ABE TPACKTOPUH U TIOCIIE 3aMbIKaHUSI Pa30PBaHHBIX TPAEKTOPUIL
00pa3yroTcst YeThIpe OKPY>KHOCTH (IO IBE HA MHOH -TIPOAYKT),B Cllydae BTOPOT0-KaOHA OCh
pacmajia mepecekaeT COOTBETCTBEHHO YEThIPe TPACKTOPHUH U MOCIIE 3aMbIKaHUSI 00Pa3yloTCs
IIECTh METeNb PACIPEeNAsich Ha TPU MMMOHA —KOTOPBIE B CIIyYasX BHICOKHX YHEPTHIl 00pa3yroT U3
MIPOMEKYTOYHBIX THOHOB — MIOOHBI, SJIEKTPOHBI U HEUTPUHO (B O0Jee peAKNX KaHalax pacnaja).

3. B3aumoieiicTBue 4acTHIl TPOUCXOTUT MEXKYy F€OMETPUUIECKU TIOJOOHBIMU MaTpULIAMH TI0
TPEM CXeMaM:

a) M-MaTpUIlbl NOJOOHKI 3alleraM TOp-MaTpull,

6) 8-maTpuiia Mo 00Ha MONEPEYHOMY CEUEHHUIO TOP-MATPHULIBI (CM.CXEMY)



B) HIONIEPEYHOE CEUEHUE BUHTOBOM TpaeKTopuu nogo0Ho O-marpuie (1o 3ToMy HoJ001I0
JIOITYCKAETCsl MPOLIECC B3aUMOJICHCTBUS HEUTPUHO U DJIEKTPOHOB).

W3meHeHns B IByX B3aMMOJICHCTBYIOINX YaCTULIAX IIPOUCXOAAT 110 MATPULIE SABIISIOIECHCS
oOm1eit st TOJOOHBIX MATPHUI] 00OHX YACTHII.

4. Ecim 5HEeproeMKOCTb MPEBBIIIAET SHEPTOEMKOCTh IPOIYKTOB 00IIel MaTpHIIbI,

TO KOJIMYECTBO MPOJYKTOB YBEJIMYUBAETCS B KOJUUYECTBE, U HAOOOPOT, €CIIM SFHEPTOEMKOCTH
HEJ0CTAaTOYHO JUIsl JOPMHUPOBAHUS MaTPULbl JOUEPHEN YaCTULIbI, TO OHA HE POPMUPYETCS — TO
€CTh HEBO3MOXHO (POPMHUPOBAHUE MATPHULII KOTOPOI HE OBLIO B CTPYKTYPaX MCXOIHBIX YACTHII.

5. [1pu B3auMOIEMCTBUHN IBYX OJJMHAKOBBIX YACTHIl 3PPEKT OT B3aNMOACHCTBHS SIBISETCS
PaBHBIM JUIs1 000MX YACTHII, MJIM HHAYE TOBOPS —CUMMETPUYHBIM.

Jly1g Bcex BUI0B B3aMMO/ICHCTBUI 00513aTENBHO COOIIOICHIE 3aKOHA COXPAHEHUS
AIIEKTPUYECKOTO 3apsi/ia, KOTOPHIA MOYKHO TPAKTOBATh KaK COXpaHEHHE BpalleHus (Tiogooue ¢
MEXaHUKOW) B N30paHHO MIIOCKOCTH.

Crnenyet Takxe KOJIMYECTBO MPOAYKTOB paclaja YacTULbl pa3/IeUTh Ha JABE FPYIIbL:
6a3oBsie mpoayKThl (BII) -oOpazoBaHHBIE U3 COCTABHBIX MaTpHll, ocTaTouHble nMpoayKThl (OII) -
o0pa3oBaHHbIE U3 OCTATKOB YHEPTOEMKOCTH, KOIMPYS COCTaBHbIE MAaTPHUIIbI, UX YACTH WJIN
MIPOU3BOIHBIE.

MIOOH: KombIIeBBIE CTPYKTYPHI MIOOHOB CIICTUICHBI, TPH Pa3pyIICHUN OJTHA U3 KOJIBIIEBBIX
OKPY>KHOCTEH pa3pbIBaeTcsi U 0CBOOOKIaeTCs U3 3allena, IPH 3TOM pa3opBaHHAsI OKPYKHOCTh
MMeeT BUJ BUTKa BUHTA, TO €CTh CTPYKTypa HEUTpUHO (MIOOHHOE HelTpuHOo- bIl); ocTaBmascs
1enasi OKPYKHOCTh COpachIBaeT JUIIHIOK YHEPIOEMKOCTh TI0 MaTpUIle BUHTA (HEUTPUHO
anekTporHoe -OIl),mpeBpaiasick B KpyroByto JUHEHHYIO TpaekTopuio -3iekTpoH (BIT).ITo Tomy
K€ MEXaHU3MY pa3pbiBa OJHON UX TPACKTOPHS MPOUCXOJUT B3aUMOJICHCTBIE MIOOHA C
HYKJIOHOM, IIPH KOTOPOM O/JIHA KOJIbLIEBasl CTPYKTypa BOCCTAHABIIMBAETCS B TIOJIOCTU TOP-
MaTpHIIbl (HEUTPOH),

B OCTaBIIAsCS KOJIBIIEBAsI CTPYKTYpa (3JEKTPOH) pacnagacTcsi B HEUTPUHO MOCKOJBKY OyIeT
HapyIIEeH 3aKOH COXpaHEHUS 3apsiia.

HVJIb-IIMOH: cocTout U3 IByX S-MaTpull COBMELIECHHBIX MepeKpecToM, odTomy bII
pacnajzia MOKeT ObITh TOJIBKO (POTOH, KOJIMYECTBO (POTOHOB COOTBETCTBYET KOJIMUECTBY MATPHII
10 KOTOPBIM YHEPTOEMKOCTh MepexoauT B (POTOHBI. Pacman mpoucxoAauT B EHTPE YaCTHUIIBI
(mepekpect),lo3ToMy BO3MOKEH OoJiee peKuil pacnaj Ha 1Ba snekTpoHa - bII (Bocbmepka
COCTOUT U3 JIBYX NETEIb, KOTOPhIE COXPAHSIOTCS, HO PACXOISATCS), OCTATOYHASI SHEPTUS YXOTUT
o s-marpuiie B ¢otoH - OII -3T0oT pacnaa npoucxoauT BeposiTHO B iepekpecte. [logodue matpuiy
MO3BOJISIET TPOUCXOIUTH TaHHBIM MPOLIECCaM BCIATh ¢ 00pa30BaHUEM MHOHA.

I[IJTKOC-TTMOH: yacTuiia He MOXKET pacaiaThbCs Ha S-MaTPHUIIbl, TaK KaK 0oJiee cTaOrIbHAs
KpyroBasi TpPaeKTOpHsI FTEOMETPUYECKH YIEPKUBAET UX, JIUIIb B 0YEHb PEAKOM BapuaHte (HOTOH
BeIxoaut kak OII.

Haubonee BeposTHBIN pacmaj MPOUCXOIUT B MEHEE CTAOUIFHON KOHCTPYKIIUMU - IEMHHUCKATe
B MEPEKPECTE -POKIAETCS MPOMEKYTOUHBIN MPOIYKT: TPU CUEIUIEHHBIX O-MaTpHIIbI JBYMS
3allenaMu -IIPUHIIUII 3allpeTa pa3pbiBaeT OJIHO U3 OOKOBBIX KOJIEI, KOTOPOE pa3phIBasCh
CTAHOBUTCS BUHTOM U POKJaeT HEUTpUHO-bII, ocraBmumecs nBe OKpy:KHOCTH SABIISIFOTCS
CLICTUICHHBIMU U COXPaHSIOTCs B BUAE MOOHa-bII. Menee BeposTeH pacnaz ¢ COXpaHEHUEM
TOJIBKO KOJIBIIEBOM TPaeKTOPHH -31eKTpoH-bI1, Torna kak 06e 6oxoBbIx O-MaTpHIIBI B
COOTBETCTBUHU C 3aPETOM CHHXPOHHO pacragaroTcs o0pas3ys ABa HISHTUYHBIX HeHTpuHO-bII.

[Tnroc-nroH MOXKeT pacnagatbes ¢ 00pa30BaHUEM HYIb-IMOHA, SJIEKTPOHA M HEUTPHHO,



B JJAHHOM CJIy4ae paclagaeTcs KOJIbLieBasi MaTpUIlA BKIFOUEHHAs B IEMHHUCKATY —
COOTBETCTBEHHO, TPH pa3pbIBe 00pa3yeTcsi BAHTOBASI TPACKTOPHUS, & OCTATKOM SIBIISICTCS
JJIEKTPOH.

[IJTIYOC-KAOH. Pacniag yacTuiisl B OTJIIMYME OT APYTUX YACTHUL] IPOUCXOIUT CIOXKHEE,
IIOCKOJIbKY TOJIbKO B HEM M3 BCEX YACTHUL] UMEETCS LIECTUYChIN NIEPEKPECT K TOMY K€
PacroJIoKeHHBIN B LieHTpe. Pacnazg no BceM npuHIUIaM JI0JKEH NPOUCXOIUTh B IEPEKPECTE C
M30JISIUEN TpeX MeTesb U 00pa30BaHUEM TPEX JIEKTPOHOB, /1B U3 KOTOPBIX 3apsKEHBI 110 3apsay
KaoHa, HO HU B OJJTHOM pacrajie 1oJ00OHOro He HaOJI01aeTCs .

B mpenBapuTeNbHBIX paCCYKICHUSAX JOMYIIEHA OMMOKA - KOHPUTypanus CTPYKTYPbI JIUIIb
HAIIOMHMHACT BUTKH JIEMHHCKATBI, HO TIOCTPOCHBI OHH U3 C-MaTpHIl (M3 S-MaTpHI] COCTaBUTh
TPEXIIETIEBYIO CTPYKTYPY HEBO3MOKHO). JIJIsl MOCTpOEHUS TpeX IEKTPOHOB TPEOYETCs MECTh C-
Matpul. [Ipu pacnaze rmiroc-kaoHa, KOTOPBIA HAUMHAETCS B IIEPEKPECTe ,00pazyroTCs TpU
COBMEILIEHHBIX C-MaTPUIbl, OJTHA U3 C-MaTpul] POPMHUPYET HEUTPHUHO, APYTHE IBE 00pa3yroT
AJIEKTPOH, HO Yallle BTOPHIM IPOAYKTOM SIBIISIETCS MIOOH — 3TO MPOUCXOIUT MPU B3aUMOJEHCTBUN
AJIEKTPOHA U HEUTPHUHO, KOTOPOE «BBUHUMBAETCS» B KOJIBIO IEKTPOHA U OCTABJISIET YacTh
SHEpPruM B BUJI€ BTOPOTO KOJIblia (TI0J00HAs peaklys MPOUCXOIUT B COCTAaBE MEPBUYHOMN
YaCTHULIBI).

[Ipu npssiMoM pacniazie CTpYKTYpHI ITIOC-Ka0Ha HEBO3MOKHO 00pa30BaHUE MHOHOB,
MOCKOJIBKY HET JIaKe 000U TaKoBbIX MaTpull (S min 8 —MaTpwir). Hainune muoHoOB nipu
pacnajie IIroc-KaoHa ,MOKeT MPOUCXOAUTh TOJIBKO B TOM CIIydae, €Iy IIFC-KAOH Mepelien B
MIPOMEXYTOUYHOE COCTOSIHUE, KOTOpOe 0Opa3yeTcst MpH pa3/ieieHUH

LIECTUYCOTO MEepPeKpecTa Ha TPU YETHIPEXYChIX C 00pa30BaHUEM TPEYTrOJIbHON OKPYKHOCTH
MEXAYy HUMH (B LIEHTPE YacTHUIIbI ), TOTa pacnaj (Mo MpUYKHE 3ampeTa i YeThIpex
OKpYXHOCTEH) B H€albHOM BapuaHTe MPOUCXOJUT B AUAMETPANIbHBIX YU4acTKaxX U 00pa3yroTcs
COOTBETCTBEHHO TPEM IIE€PEKpPECTaM - TPH NMUOHA (MEHbIlIEE KOJUYECTBO IMOHOB YKa3bIBAIOT HA
HE3aBEPILICHHOCTH IIpoliecca pasiesieHus nepexkpecrta) . [Ipuunna o6pa3zoBaHus IPOMEXYTOUHOIO
COCTOSIHUS HE ACHA, HO OYEBUIHO YTO Pa3JielIeHUe HIECTUYCOT0 MepeKpecTa NpeacTaBisieT co0on
aHaJIOT TOTO K€ pacnaja, a pa3HULA BO BPEMEHH pacraja o 000MM MEXaHU3MaM COCTABIISET
BEJIMYMHY BPEMEHHU BBINIOJIHEHUS 3aIpeTa, KOTOpask MEHbILEe BPEMEHH KU3HHU YacTULb! Ha 14
nopsakoB (1) 1 moTomy He onpezensercs (CM. B TEKCTE BpEMEHa PACIIaoB MATPHIY).

HEUTPOH: Kak yske yIIOMUHANOCH 110 IPUHIHITY 26, IIePBOHAYATBHO IIPOUCXOMUT PACIIAL
KOJIbIIEBOM JTUHEHHON MaTpUIlbl B KaHAJIE TOP-MATPHIIbI (B IMaMETPAIbHBIX y4acTKax), KOJIbLIeBast
CTPYKTYypa pa30pBaBIINCh «BHIBUHUMBACTCS « MEKAY BUTKAMU TOP-MaTPULIBI B LICHTPAIbHYIO
4acTh, IJI€ Ha BTOPOI cTauu mpoiecca GopMUpyeTcsl 3aMKHYyTask KOJIbIEBask CTPYKTypa (aHajior
AJIEKTPOHA), HO Oyy4YHl BBICOKO PHEPrOEMKOH, M0 CPAaBHEHUIO C AIEKTPOHOM KOJIbIIeBast
CTPYKTYypa Ha TPEThell cTauu mpoliecca paciaja BbICBOOOKAAET MO MyTH MPeKHEH BUHTOBOU
TPACKTOPUU MPU «BHIBUHUYUBAHUNY -(DOPMUPYETCS] HEUTPUHO, BEPOSITHO DJEKTPOH MOKHIAET
HEUTPOH BCJIEICTBUE MPOTUBOUMITYJIBCA MOTYYEHHOTO UM OT HEUTPHHO.

MexaHu3MBI pacmaoB OCTAIbHBIX YACTHIL JJaJiee B TEKCTE M0 COOTBETCTBYIOUIUM TEMaM.

YACTD 5.CTPAHHBIE YACTHIBI.

B ocHOBe pokIeHMS CTpaHHBIX YaCTHI] UMEET 3HAUEHNE BBICOKOE COOTHOLIEHHE 3all€TIOB TOP-
MaTpuIl U m-MaTpull. J{eno B TOM, 4TO BUTKH BUHTOBOW TPAEKTOPUH, IPUHUMAIOIIME YIaCTHE B
00pa30BaHuM 3allera TOp-MaTpHll, PacloIOKEHBI 0] 0UEHb OCTPHIM YIJIOM JIPYT K APYTY, TaK
KaK cama BUHTOBAas TPAEKTOPUS JIGKUT B OJHON M30paHHOI MJIOCKOCTH, a €€ BUTKH B IJIOCKOCTAX
nox yriom 90 rpag v B panaibHbIX Y4acTKaX MX IUIOCKOCTH NMOYTH cXOoAHbl. [InockocTu He
COBIIAJIAIOT MOJHOCTBIO M3-32 BUHTOBOM (pOPMBI TpaeKTOpuu. Beicokoe npubnmkeHue K equHoi
IUIOCKOCTH Y JIBYX BUTKOB, HAIMYME y4acTKa HE3aMKHYTOH OKPY>KHOCTH 00pa30BaHHOM MEX Ty
BUTKaMHU M03BOJIIET PACCMAaTPUBATHCS 3TOT YIACTOK, KaK BUPTYalIbHbIN HYIb-KAaOH, TaK KaK €CIIH



COBMECTHTH 00a BUTKA BUHTOBOH TPAEKTOPUHU MX B OJHY IJIOCKOCTh, TO OHH 00pa3yroT J1Ba
nepeKpecTa, 3aMKHYT MEXIy cO00i OKPY)KHOCTb, BUTKU B OJJHOM IJIOCKOCTH J]a/TyT 3aMKHYThIE
OKPYXHOCTH TI0 O0KaM - TIOJIY4UTCS TOJTHOIICHHBINA HYNb-KaoH. [10100HBI Ipo1iecc HIMEET MECTO
IIPU POKJIEHUM CTPAHHBIX YACTHII.

BenuunHy cTpaHHOCTH 4acTULl MOKHO OIIPENEINTh, KaK KOJIMYECTBO TOP-MATpULl 00pa3yro-
IIMX 3alleTIbl, TAaK HAPUMEP: HYKJIOHBI He 00/1a1at0T 3amenamu coceM (S=0), mam6na- u curma-
TUIIEPOHBI COCTOSIT U3 OJJHOW TOP-MaTpULbl ¢ camo3atenaMmu (S=1), KCU-TUIepoHbl COCTOST U3
JBYX TOP-MaTpULl COETUHEHHBIX 3a1lenoM (S=2),0Mera-TurepoH COCTOUT U3 OJHON TOP-MaTpHUIIb
1 OJIHOM HEOOpaTUMO 3aBEpHYTOH B "BOCEMEPKY" (1BE MHUMBIX TOP-MaTpPUIIbl) -B CYMME TpU
reoMeTpUUeCKuX OKpYKHOCTH (S=3). KaoHsl 001a/1a10T CTPAaHHOCTHIO 110 OTPEICTICHUIO, HHBIE
YacTHULIbI CTPAHHOCTBIO He 001a/1al0T. BennunHy cTpaHHOCTH MOYKHO TaKK€ MOJIYYUTh 110
dopmyne: S=d * e, rae d-KoIMYECTBO COCTABHBIX TOP-MATPHIL (YUCIUTENb BETHIUHBI D), €-
KOJIMYECTBO 3a1ernoB (3HaMeHaTesb BeauunHbl E). PoxaeHne cTpaHHbIX 4acTUIl CBA3aHO CO
CTOJIKHOBEHHEM IMHOHOB M HYKJIOHOB, O0I1I€€ B CTPYKTYpax 3TUX YaCTHUIL SABJIAIOTCS TOp-MaTpHIla
u "BocbMepKa', BEPOSITHO OHU U B3aUMOIEHCTBYIOT. B monepeuHom ceueHuu Top-Marpuiia UMeeT
JIBE€ OKPY>KHOCTH C Pa3HOHAIPABJICHHBIM BpAIIEHUEM, €T0 OTIMYAET OT "BOCBMEPKH" MMHOHOB
TOJIBKO OTCYTCTBHE IEPEKPECTa -3TO ABJISAETCSA NPUIMHON 1101001 TOP-MaTPULIBI U THOHOB.
BepositHo "BochMepKka" MMOHA MOTIEPEK BCTPAUBAETCS B TOP-MATPHILYy HYKJIOHA U 00pa3yeT JBe
CIIENKH (TaK KaKk B MUHYC-ITMOHE MaTPHIIbI COPa3MEPHBI, TO KPYroBasi MaTpHila CUUTAeTCs
CUEIUIEHHOM C TOYKOM MEepEeKpecTa, 0JHAKO TOP-MaTpHIla MPEBBIIIAET IO pa3MepaM "BOCBMEpKY"
U IOTOMY €€ BUTKU 00pa3yloT CLENKHU ¢ KaXJA0H OKPY>KHOCTBIO "BOCBMEPKHU" - B UTOTE€ UMEIOTCS
nBe cuenku ). @opMupyeTcsi IpOMEXyTOYHOE COCTOSIHUE UMEIOIIIee ABE CLIETIKH U HapyIlIaromas
3arpeT, M03TOMY B MOJIOKEHHBIN CPOK (CM.paHee B TEKCTe) MPOUCXOANT pacmaj. Pacnan He
MO>KET IPOM30MTH B LIEHTPAJIbHOM YacTH (IIEpeKpecT) ¢ 00pa30BaHUEM JIBYX KPYTOBBIX MaTpHIL,
HO 00e MaTpuIlsl OyIyT CIETUICHBI C TOP-MaTpullel, 00pasys ABE CIEMKH C COXPAaHCHUEM
HapyLIEHHOIO 3aIpera.

[ToaTomy pacnaz CTpyKTypbl MPOUCXOAUT O AUAMETPAIbHBIM Y4acTKaM - pacmalaloTcs
BHUTKH TOP-MAaTPHII, KOTOPBIE TI0 "BoChMepKe" (GOPMHUPYET S-MaTPHIIbI, KOTOPHIE B CBOIO OUEPE/Ib
MEePEeXOIAT Ha AUaMEeTPaIbHO MPOTUBOIOJIOKHBIN y4aCTOK TOP-MaTPHULIbI U COETUHSS BUTKU
MIO3BOJISIFOT MIOCTPOUTH COSAMHEHUE UX 10 TUITY 3allerna.

Bropoii Baprant no1o0HOTO CrieHapus paciaja HabltoJaeTcs Py PacXOKICHUH MepeKpecTa
Ha JIB€ OTAENbHbIC TPACKTOPHUH -[IBE S-MATPHULIBI,II0 KOTOPBIM yKe pacnaaarorcs BUTKU. [Ipu
MaMeTpalbHOM paclajie TOp-MaTpHila paciaiaeTcs Ha JIB€ MOJIOBUHBI, KOTOPbIE 3aT€M BHOBb
3aMbIKaI0TCs, 00pa3ys JIBe JOYEpHUE TOP-MATPULIBI U COOTBETCTBEHHO JIBE YACTHUIIBI - TAK
BBITJIATUT 00111251 cxeMa 00pa30BaHUs THUIIEPOHOB.

[Ipu cTONKHOBEHHHU JBYX MPOTOHOB UX BUTKU COCTUHSIOTCS, (GOPMUPYS YK€ TOTOBBIH 3a1ier
Y COOTBETCTBEHHO 00pa3yeTrcsi THIePOH, OCTATOYHBIM IIPOAYKTOM CTAHOBSTCSA KaOHBI IO Jlajee
MIPUBEJICHHBIM MexaHu3MaM. [Ipyu MeHbllIel SHeprun IByX CTOJKHYBUIUXCS IIPOTOHOB
00pa3yroTcs MPOTOH, HEUTPOH U IUIIOC-TIHOH — B JAHHOM clly4ae (JOpMUPOBaHKE THOHA
MIPOMCXOJAUT B TOUKE KOHTAKTA IIPOTOHOB 10 MPUYHHE «ITOJ00US MaTPHUID, (POPMUPOBAHUE JKE B
MPOJAYKTax MPOTOHA U HEUTPOHA IPOUCXOIUT I10 IPUUYUHE IEPEPACIIPEEICHUS 3apsia IPU €ro
COXPaHEHUHU — TaKUM 00pa3oM He HaOIII0IaeTCsl ACHMMETPUYHOCTH B MEXaHU3Max
B3aMMO/ICHCTBUII (5 MpaBUIIO B3aMMOJEHCTBHIA ).

Bo3moxeH cirydail pacniaza OJHOBPEMEHHOTO pa3pblBa BUTKOB B JUAMETPAJIbHBIX yUaCTKaX
TOP-MaTPHIIbI U PACX0XKICHHS TPAEKTOPUH B IepeKpecTe, IPU ITOM BEpOSATHO 00pa3yeTcs YeThlpe
S-MaTpHIlbl, KOTOPBIE IO MPUHIMITY MAaTPUYHOCTH (HanOOJIbILIAs CTEIIEHb CHMMETPUHN) 00pa3yroT
COOTBETCTBEHHO JIBE€ M-MaTPULIbI U OJHY S-MAaTPHUIly, UMEHHO U3 M-MaTPHUL] IPOUCXOJUT
IIOCTPOEHUE HYJIb-KAOHOB. /I[BE OKPY)KHOCTH NONIEPEYHOTO CEYEHUSI TOP-MATPHILIbI, IBE
OKPYXHOCTH "BOCBMEPKH" U OJIMH €€ MEePEKPECT MOTYT CPOPMHUPOBATH TPEXIIETIEBYIO C
OCTaBIIMMCS OT MMMOHA MEPEKPECTOM CTPYKTYPY -IUTIOC-KaoH. JJoMrHupoBaHue oOpa3oBaHuUs



IUTIOC-Ka0Ha B CPABHEHUH C MHUHYC-Ka0OHOM CBSI3aHO C OPHEHTHPOBKOM 3apsiia pOPMHUPYIOLIETOCS
KaoHa II0 BBICOKO UHTEHCUBHOI TOpP-MaTpUIE, HAXOIACh C HEW B €JMHON N30paHHON INIOCKOCTU
(e1MHOM OHA CTAHOBUTCS /7Sl IEPEXOJHOM YaCTULIbI MUOH-IPOTOH). [lo aHaornyHoOM npuunHe
IIPU CTOJIKHOBEHUH MUHYC-IIMOHA U IIPOTOHA, POKAACTCS KAOH: KAOH COCTOMT M3 TPEX
CUMMETPUYHO PACIOJIOAKEHHBIX METeNb C 3apsaamu aBa "+" (mo 6okam) u oauH "-"(B UeHTpE), HO
IIpU pacnajie Hyjdb-KaoHa U aHTU-HYJb-KaoOHa, OJarogaps OCH aHOMaJIbHOM CUMMETPHUM pe3yJIbTaT
cxoHbIN. Tak Kak B mpoueccax pokACHUSI U CTPYKTYpax CTPAHHBIX YAaCTULL OTCYTCTBYIOT O-MaT-
PHIIbI, COOTBETCTBEHHO T'MIIEPOHBI U KAOHBI HE CIIOCOOHBI pacnafaTbcs Ha HEUTPUHO, SJIEKTPOHBI
Y MIOOHBI.

Pacnan namOa-Hynb-TUIIEpOHA, CUTMa-TUTIOC-TUTIEPOHA U CUT'Ma-MUHYC-TUIIEPOHA TIPOHC-
XOAMT C 00pa30BaHUEM HYKJIOHA, TaK KaK y BCEX ATHX YaCTHIl TOP-MATPHIA OJHA, U THOHA,
KOTOPBIH SIBJIAIOTCS COOTBETCTBEHHO NIPE0Opa30oBaHueEM 3aliena 1o nogoouto matpui. Keu-
TUIIEPOHBI HOCTPOEHBI U3 IBYX TOP-MaTPUL], I0O3TOMY OCBOOOXKAAsACH OT 3allena (3aler IepexoauT
B [THOH I10 OJO0UI0 MaTpPHUIL) ABE TOP-MaTPUILIbI COSIUHSIIOTCS 00pa3ys OJIHY, KOTOpast
(dbopmupyeT 1aM6/1a TUIIEPOH: €CJI ObLI KCH-HYJIb-TUIIEPOH,TO JIBE€ IPOTUBOBPAILAIOLTNECS
MaTpHILIbl COEAUHSSCH POPMUPYIOT TUIIMUHYIO "BOCBMEPKY', €ciu OblI KCHU-MUHYC-TUIIEPOH, TO
coxpaHsst opMy BOCbMEPKH (TOJIbKO (hopMa), IMKBUANPYS 3aLIETl IPOUCXOJUT MEPEKPEIIMBaHNE
BUHTOBBIX TPA€KTOPHUH.

Pacniag omera-runepoH npoucXoIuT B IIEHTPE CUMMETPHUH, TJI€ HAXOAATCS 3allelbl, KOTOphIE
0 MOJO00HMI0 MaTpHUILl TPeoOpPa3yrOTCs B KAOHBI M ITMOHBI, COXPaHEHHbIE ABE TOP-MaTPUIIBI MOTYT
c(opMHpPOBaTh KCU-TUIIEPOH, MO0 €CIIU pacrnagaeTcss Kpyropas

TOP-MAaTpPHIIA,TO COOTBETCTBEHHO OCTAETCS CTPYKTYpa JaMOaa-runepoHa.

YACTDb 6. AHHUTUJIALUSA U BBIITIOJTHEHUE 3APAIOBOI'O 3AIIPETA.

B3aumonelicTBus YacTULBI U AaHTUYACTHUIBI TPOUCXOANUT B U30paHHOMN TJIOCKOCTH.
CoBMelieHre KpyroBbIX MaTPHUIL AJIEKTPOHA U TIO3UTPOHA C Pa3IMYHBIM HaIlPaBJIEHUEM BpalllEHUS
B 9TOM MJIOCKOCTH MPUBOJIUT K MOSIBJICHHUIO B TOUKE UX COBMEIIEHUS IBYX COHAIPABICHHBIX
MTOTOKOB PACIOJI0XKEHHBIX 10 OJJHY CTOPOHY OT LEHTpa Ka)JA0H 4acTUIbI (B CiIydae HYJIb-
BTOPOT0-KaoHa COHAMpaBlIeHHbIE TOTOKU PACIIONIOKEHBI 10 Pa3Hble CTOPOHBI LIEHTPa CUMMETPUH
ompezeNieHus 3apsia),Tak Kak He yCreBaeT CPOPMUPOBATHCS MPOMEKYTOUHOTO COCTOSTHUS
AJIEKTPOH-TIO3UTPOH C IIEHTPOM B TOUKE COHAIPABIECHHBIX MIOTOKOB,TO COTJIACHO BBIMIOJHEHUIO
3apsI0BOrO 3ampeTa, 00€ YaCTUIIbI, SBIISISICh TUHEHHBIMU TPAEKTOPUSIMHU MIPE0Opa3yroTcs B 1Ba
(doToHa (10 KOJIMYECTBAM LIECHTPOB CUMMETPUHN) — (POPMHUPYIOTCSI COOTBETCTBEHHO JIBa
HaIpaBJICHUS JBIKEHUSI (POTOHOB O MPSIMON COEUHSIONICH LIEHTPBI TPAEKTOPUIA, YTO
HaOII0JaeTCs Ha OMBITE , B CIIy4ae HAJTMYMSI SHEPTUU Y aHHUTHIIMPYIOLIEH 4acTUIIBI (CKOPOCTh
JIBUKEHHS) —3HEPTHsI MOJTHOCTHIO COXpaHseTCcsl B POTOHE TOTO )K€ HAIIPABIICHHUS TOCTIE
AHHUT WIS,

Ecnu aHHUTHIIALMS TIPOUCXOANUT MIPH HATIMYUU TPEThel Oosiee SHEProeMKOM YaCTHIIbI, €€
LEHTP CTAHOBHUTCS OMPEICISIONIUM B MIIOCKOCTH aHHUTHIIALIUY U YK€ T0ATOMY 00€ KPYroBbie
TPACKTOPUHU OPOKIAIOT OJUH (POTOH.

B ciiydae cTOnKHOBEHHSI PENSATUBUCTCKUX JIEKTPOHA U MO3UTPOHA 3apsIOBBIM 3alIPET HE
YCIEBAET PeaIn30BaTHCS, B PE3YNIbTATE JIBE OKPY>KHOCTH F'€OMETPUYECKH CLEIUISIOTCS
aAKKyMYyIUPYs PENATUBUCTCKYIO SHEPTHUIO, TAKUM 00pa3oM obpa3yercs MOOH . CMeIIaHHBIM
MEXaHHU3MOM MPOUCXOIUT 00pa3oBaHNE MIOOHOB U3 (POTOHOB.

CoBMmelleHre 1ByX TOp-MaTpHI] C PA3JIMYHBIM BPAILlEHUEM PU aHHUTHIISIUU HYKJIIOHOB HE
MIPUBOJUT K 3apsAI0BOMY 3alpPETy, TaK KaK HET JUHEHHBIX TPACKTOPH, TO COOTBETCT-BEHHO HE
obpa3zyrotcst potoHsl. [Ipu cOMMKeHNH IBYX TOP-MATPUIl OMEPEUHOE CEYSHHE UX CTAHOBUTCS
MO0OHBIMU JIEMHUCKATE, U TIOTOMY aHHUTHJISIIIHSI HYKJIOHOB TIPOMCXO/IUT TI0 MEXaHU3MY
CTpaHHBIX YaCTHIl ,00pa3ysl MUOHBI.

3apsA10BbIN 3aMpeT B CTPYKTYPE HYIb-CUTMa-TUIIEPOHA COKPAIIAET CYIIECTBOBAHUE YACTHUIIbI
BPEMEHHU BBINOJIHEHUS 3aps0Boro 3amnpeta u onpenenser 100% BapuaHT pacnazia npu KOTOPOM



OJlHa BHYTPEHHSAA JTMHEHHAs TpaeKTopus mpeodpasyercs B poToH, a BOCbMHUOOpa3Has TOpMaTpHIIA
(Oe3 3akpyTKH), MIPHOOpETast MPOTUBOUMITYJIEC BPAIICHUS OT JIMHEHHOH TPaeKTOpUn
3aKpy4HBaeTcs Mpuobdperas CTPYKTypy JaMOaa-runepoHa.

3apsI0BbIif 3aIpeT B CTPYKTYpE 3Ta-ME30HA ONpeessieT KOPOTKOE CYIECTBOBAHUE YaCTHUIIBI
U IyTh pacrnaja ¢ IpoaAyKTaMu - (OTOHAMH, HO Ha MPAKTHKE HAOIIOAAETCS TaK)Ke MPOCTOH MyTh
pacmajia 1o OonMCaHHbIM paHee IMPUHLUIIAM, TO €CTh OCh pacnaja (WM B JaHHOM CiIydae
IJIOCKOCTB) MPOXOJUT MO "3KBATOPY'" YaCTHIIBI pa3eisis MEX1y cOO0H NepEeKPECcTsl, OCIIe
3aMbIKaHHS Pa30PBAHHBIX TPACKTOPHIA B OKPYKHOCTH, 00pa3yeTcsi COOTBETCTBEHHO HIECTh
OKPYXHOCTEH COCTaBIIsis 3aT€M TPH MHOHA (pacnaj 1o MPUHIUITY 2B,09€Hb CXOJIEH C paciaioM
BTOPOI0-KaoHa).

SAK/IIOYEHMUE: AnpTepHaTUBHBIN BapUaHT MOJCIUPOBAHUS MTO3BOJISIET CO3/IaTh €IUHYIO
CXEeMY MOCTPOCHHMS BCEX OCHOBHBIX AJIEMEHTAPHBIX YACTHUII C BBIBOJIOM M 00OCHOBAHHEM BCEX MX
OCHOBHBIX CBOMCTB M MEXaHU3MOB B3auMOJIeCTBUsA. OCHOBHBIM CBOMCTBOM IMPEICTaBICHHOM
MOJIEIIN ABJISAETCS

JTOCTH>KEHHE BBICOKOTO YPOBHS 0000IIIEHHS M3BECTHBIX PE3YyIbTAaTOB C TIOMOIIBIO €IMHOM
MPUHIUITAATIBHOW CXEMbI 3HAYUTENIBHO YCTYNAIOLIEH B CII0)KHOCTH OCHOBHBIM IMOJIOKEHUSAM
cymecTtByromei CTanaapTHON MOJCIIH.
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