IOpuit KnbilinH

Pa3foRc pC
4HbIM

NCK) CTB
UH enneKM 6
Teopus F~oTeHun

/

—




Opuni Knpimuyn

Pa3roBop ¢ HCKyCCTBEHHbIM
HHTEJLUIEKTOM - 6 Teopus Tarorenus

«ABTOp»
2026



Kiabsmnun 1O. B.

Pa3roBop ¢ UCKYCCTBEHHBIM MHTEJUIEKTOM - 6 Teopus tsarotenus /
10. B. Kipiiiia — «ABTOop», 2026

B paborte npejcTaBieHa aBTOpCcKasi KOHIENTYabHAsI MOJIENb TSTOTEHMUS,
OCHOBAHHAS HA PACCMOTPEHUM ABUKEHUS MATEPUU, CXOLAIIMXCS TTOTOKOB U
BO3ZHUKAIOIIUX B pPE3yJbTaTe UX B3aMMOJAEUCTBUSI BUXPEBBIX CTPYKTYp.OCHOBHAS
UEA UCCIEeOBAHU 3aKJII0YAETCA B TOM, YTO TATOTEHUE HE ABJISAETCS
CaMOCTOSITEJIbHBIM [IEPBOHAYAIBHBIM CBOMCTBOM JIEMEHTAPHBIX YACTHLI, a
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MOTOKOB. B KauecTBe NCXOJHOM OCHOBBI PACCMaTpPUBAIOTCS TIEPBbHIE SJIEMEHTAPHbIE
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IOpun KabimuH
Pa3roBop ¢ HCKYCCTBEHHbIM
HHTEJJIEKTOM - 6 Teopus taroreHus

Teopua mazomenus

Annomauus

B pabote npencrapneHa aBTOpcKasi KOHLENTYallbHasl MOJIEITb TATOTEHUsI, OCHOBaHHAs Ha pac-
CMOTpPEHHHU JIBUKEHUSI MAaTEPUH, CXOASIIUXCS MIOTOKOB M BO3HUKAIOIIUX B PE3y/IbTaTe UX B3aUMO-
NeWCTBUSI BUXPEBBIX CTPYKTYP.

OcHoBHas vaesi UCCACAOBAHUS 3aKJII0YAETCSI B TOM, YTO TSTOTEHHE HE SIBJISETCS CaMOCTOSI-
TEJIbHBIM TIEPBOHAYAIFHBIM CBOMCTBOM 3JIEMEHTAPHBIX YaCTHII, 2 BOSHUKAET KaK pe3yJIbTaT Orpe/e-
JIEHHOW OpraHW3aliy JIBMKEHHUS MaTepHabHBIX MOTOKOB. B KauecTBe MCXOMHON OCHOBHI paccMaT-
PHBAIOTCS MEPBbIE SJIEMEHTAPHbIC €IMHUIIBI BEIIECTBA, VX JABHKEHHUE, CTOIKHOBEHUSI M ITOCTIeAyIoITee
oOpa3oBaHue OoJiee CIOKHBIX MATEPUATBHBIX CTPYKTYDP.

[MoceoBaTeIbHO paccMaTpPUBAIOTCS TPU YPOBHSI MPOSIBJICHUS] TATOTCHUS: B CXOSAIIEMCS
MOTOKE, B IIPOCTON BUXPEBOU CTPYKTYpe M B COCTABHBIX MaTepPHaIbHBIX 00Pa30BaHMSIX.

Ocoboe BHUMaHUE yrielnsieTcsl BHYTpEeHHel 1 BHEIlIHEeW TuHaMUKe aToma Bojopoaa. Paccmar-
puBaeTcs MexaHu3M (DOPMUPOBAHUS SI/Ipa M JIEKTPOHA, OATAHC IIEHTPOCTPEMUTETBHBIX W IIEHTPO-
OeHBIX TIOTOKOB, a TaKke BO3MOKHAsI POJIb STOro OajlaHca B BOZHUKHOBEHWU TsroteHus. [laee
UCcIeayloTcs Oosee CJIOKHbIE 00pa30BaHMs: IPOTOHBI, HEUTPOHBI, AEUTEPHIA U MOJICKYJIa BOJIOPOA.

B xone uccienoBanus aBTOp MPUXOAUT K TIPEATIONOKEHHIO O €TUHCTBE MEXaHMU3MOB, JICKAIUX
B OCHOBE SIJIEPHOTO, SJICKTPOMArHUTHOTO B3aMMOJICHCTBUS U TATOTEHUS. B pamkax mpeniokeHHO!
MOJIEIM 3TH SIBJICHHSI pACCMATPHUBAIOTCS Uepe3 JBUKEHHUE, CTOIKHOBEHHE, BUXPEBYIO OPraHU3aIUI0
MaTepuH U repepacrpeeieHre OTOKOB.

PaboTa HOCHT KOHIIENTYaJIbHBIN, HCCIIeoBaTeIbCKHIA XapakTep. OHa He MpeTeH/yeT Ha 3aBep-
MIEHHOE MaTeMaTHYeCKOe ONMCaHWe TPABUTAIMH, a TIpeiiaraeT MocieJoBaTe/ibHyI0 (pU3NKO-(UiIo-
cobcKyio MofIesb TSl JaJTbHEHIIIEro pacCMOTPEHU S, aHATN3a U TIPOBEPKH OTENIbHBIX TIOJIOKEHUH.

Bgeoenue

Tarorenne — ofHO U3 (PyHIAMEHTATBHBIX siBJIeHHI [Ipuponsl. OHO TPOSIBIISIETCS] HA CaMBbIX
Pa3HBIX YPOBHSX OPraHU3allMU MATEPUU: OT B3AaUMOJICHCTBUS IEMEHTAPHBIX YaCTHII 10 (hOPMHUPO-
BaHUS TUIAHETHBIX CHUCTEM, 3BE3]] U TaJIAKTHUK.

Hecmotps Ha 3HauMTE/NBbHBIE JOCTHUKEHNS] COBPEMEHHOM (PU3UKH, BOTIPOC O (PU3UUYECKOH MTPU-
porie TATOTEHHM S, O MeXaHU3Me er0 BOSHUKHOBEHHUS U CBS3H C JIPYTUMU B3aUMOJICHCTBUSMU OCTAETCS
MpeIMETOM UCCJIeIOBAaHU.

B Hacrosieii pabote npearactcs pacCMOTpPETh 3Ty MpoOieMy ¢ HeCKOJIBKO MHOM UCXOIHOM
no3uiuy. BMecTo Toro 4ToObl HAYMHATH C TOTOBOT'O MPEICTABJICHHS O CYIECTBOBAHUY CUJIBI TIPUTSI-
KEHUSI MEK]Ly MaTepUaIbHBIMU OOBEKTaMH, MbI TTIONPOOYeM TOCIIEA0BATEIbHO MPOCISANTh, KAKIUM
00pa3oM caMo TATOTEHHE MOIJIO BO3HUKHYTH B Iipoliecce (POPMHUPOBAHUST MaTePHAIbHBIX CTPYKTYP.

Hcxoonas no3uuyusi uccnaedosanus

OCHOBOI paccyXAeHHI SBIISIETCS MpeCTaBIeHIe O Hepa3pbIBHOM €IMHCTBE MaTepuu, 00bEMa
Y JIBWKEHUS B KaXKJJOM OT/CIIBHO B3TOM MAaTEPUATBHOM OOBEKTE.

Marepust He CyIIECTBYET OT/ENIBHO OT CBOEr0 00BbEMA, a ABWKEHUE He CYIIECTBYET OTAEIBHO
OT ABMXKYIIErOCs MaTepPUAIbHOTO 00BbEKTa. DTH TP COCTABJISIONINE PACCMATPUBAIOTCS KaK HEOTh-
eMJIeMBbIE YCJIOBHSI CYIIIECTBOBAHHSI PEasIbHOrO OOBEKTA.

B kauecTBe nepBOHAYaIFHON OCHOBHI MOCTpOeHUS [IpupoIsl paccMaTprBaloTCs JieMeHTapHbIC
MaTepuajIbHbIe eIMHUIIBI, 0OTaatore 00bEMOM 1 COOCTBEHHBIM JIBMKeHueM. [Ipeanonaraercs, 4to
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MMEHHO MX B3aMMOJIEHCTBUE U MOCIIEI0BaTeIbHOE 0O beJMHEHNE JIeKaT B OCHOBE 00pa3oBaHus1 Oosee
CJIOKHBIX MaT€PUATBHBIX CTPYKTYP.

[MpuHIMNMaTbHOE 3HAUYEHUE UMEET TO, UYTO Ha MEPBOHAYAILHOM YPOBHE B3aUMOJIEHCTBHE pac-
CMaTpHBAETCsI HE KaK MPUTSKEHUE OIHOM €IMHMIIBI PYTOi, a KaK JBMKEHHE M CTOJIKHOBEHHUE MaTe-
PUATBHBIX OOBEKTOB.

Om 0gudicenusi K msi20menuro

BaxHelmmm 31eMeHTOM TpeIaraeMoi MOJIENU SIBJISIETCS CXOMSIIUIACS TTOTOK.

B TakoM moToke mMaTepuasibHble eJUHUIIbI JBHKYTCSI HE TOJIBKO BIEPE, HO M HABCTPEUY IpyT
APYTy, TOCTETIEHHO MPUOMIIKASICh K 001l LIeHTpabHOM 001acTu. B pe3ynbrate BOSHUKAIOT LIEHTPO-
CTPEMUTEJIbHOE HAIpaBJieHUe, EHTPOCTPEMHTENBHBIN MOTOK M COOTBETCTBYIOIINE MEXaHHMUECKHEe
MIPOSIBJICHU S IBVKCHUSI.

[Ipu CTONKHOBEHUH MOTOKOB MO/ YIJIOM (POPMUPYIOTCSI BUXPEBBIE U CIUPAJIbHBIE CTPYKTYPHI.
B Hux Hapsdy ¢ HEHTPOCTPEMUTEHHBIM JBMKEHUEM TOSBIISIETCS MPOTHUBOMOIOKHOE eMY LIEHTPO-
OexXHOe IBUKCHUE.

Takum 06pa3oM, BO3HUKAET CUCTEMA JIBYX B3aMMOCBSI3aHHBIX TTOTOKOB: BXOASIIETO U BBIXO/IS-
mero. MIX cooTHOIIEHNE, B3aMMOIEHACTBYE U OaJIaHC CTAHOBATCS OCHOBOU JAJIbHEHIIIErO MCCIIEAOBa-
HUSL.

Ilepexo0 k cmpoenuro amoma

Crenyroniuii 3Tar padoThl MOCBAIIEH PACCMOTPEHUIO OOJIee CIIOKHBIX BUXPEBBIX 00pa30BaHUIA.

B kauecTBe OCHOBHOI MOJIEITN UCTIONB3YETCsl aTOM Bofopoaa. Ero crpoeHue paccmarpuBaetcs
HE KaK HEeTOJBM)XHAsI CHCTEMa OTIEJIbHBIX YAaCTHII, a KaK JUHAMHUYECKOe 00pa3oBaHKe, B KOTOPOM
SIIPO U TIEKTPOH CBSI3aHbI OOIIEH CUCTEMOM IEHTPOCTPEMUTENBHBIX M IEHTPOOEKHBIX TIOTOKOB.

Oco06oe BHUMaHUE yAeIseTcss BHyTPeHHEMY CTPOSHHUIO SijIpa, MPeIonaracMoi BUXpeBOi opra-
HU3ALMU KBApKOB, (DOPMHUPOBAHMIO IEKTPOHA U YCIIOBUSIM YCTOMYMBOCTH BCEW CUCTEMBI.

37ech BO3HUKAET MPUHIMITUAIBHBIN BOIPOC: €CIU IIEHTPOCTPEMUTEIIbHOE JIBUKEHUE obecrie-
YrBaeT COMMKEHNE U ylepKaHue MaTepUAIbHBIX CTPYKTYp, TO KaKUM 00pa3oM (popMupyercs mpo-
THBOIOJIOKHOE IBUKEHUE, MIPETIATCTRYIOIIee MX paspyiennio? Kak ycranaBnuBaeTcs 6anaHc MeK1y
TUMHU Tiporieccamu? U Kakyio posib B 9TOM OajaHce UrpaeT BHEIHsIS cpesa’

PaccMoTpeHnne 3Tux BOIPOCOB MOCTENEHHO MPUBOIUT K UCCIIEIOBAHUIO MEXaHU3MA TATOTEHUSI
yXe He TOJIbKO Ha YPOBHE OT/AEIbHBIX MTOTOKOB, HO M BHYTPU KOHKPETHBIX MaTepHaJIbHBIX 00pa30Ba-
HUM.

Pacwupenue uccaedosanus

B nanmpHeiimeM paccMaTpuBaloTcs OoJiee CIIOKHBIE CHCTEMBL: TPOTOH, HEUTPOH, NEUTepUid
MOJIEKYJIa BOJOPOA.

Ocoboe BHMMaHME YAeJseTcs] B3aMMOJAEHCTBHIO HECKOJMBKMX BUXPEBBIX CTPYKTYp, MX B3a-
MMHOM OpUEHTAllNH, CONMMKEHUI0 U 00beAMHEeHU0. PaccmarpuBaeTcsi BO3MOXKHOCTh 0Opa30BaHUS
OOIIMX MaTepHaIbHBIX CTPYKTYP MOCPEICTBOM B3aUMOJCUCTBUS IEHTPOCTPEMUTEIBHBIX U IIEHTPO-
OeKHBIX TOTOKOB.

B pesynbTate uccnenoBaHue BHIXOIUT 3a MEPBOHAYAIBHBIE PAMKY TATOTEHUS B SIApE U 3aTpa-
TMBAaET MPUPOLLY EKTPOMArHUTHOTO B3aMMOJIEHUCTBUS, a TAKKe MPOIECChl 0OBEJMHEHUsT AaTOMHBIX
sanep.

[Tpu 3TOM HEOOXOOMMO pa3rPaHUYUTh HANIPABJICHUs AajbHEnIel padoTel. TaroreHue B 3BE3-
1ax, TUIAHEeTaX U KPYMHBIX KOCMUYECKUX 00pa30BaHUsIX MPEICTABISIET COO0M OTIENbHYIO OOMBIIYIO
TeMy, KOTopasi TpeOyeT CaMOCTOSATENIBHOTO PACCMOTPEHHUSI.

Ileaw padomwt

I'maBHas 11e71b MICCNIeJOBAHU ST — MPEJIOKUTD 1IEJIOCTHOE MPEICTABIEHHE O BOZMOKHOM MeXa-
HU3ME BOSHMKHOBEHHMSI TATOTEHHS HAa OCHOBE JIBUKEHHUSI MATEPUAIbHBIX €JMHUIL, CXOISAIINXCS TIOTO-
KOB 1 00pa3yIoIIMXCsi BUXPEBBIX CTPYKTYD.
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Msl He craBuUM niepef coOOM 3ajiauy cpasy 3aMEHUTDb CYIIECTBYIOLIME (PU3MUECKUE TEOPUH
WIN J1aTh OKOHYATeJIbHblE MaTeMaTtuieckue popmysibl. Ha faHHOM 3Tane BaxHee Moc/ieJ0BaTeIbHO
BBICTPOUTH caMy (PU3MUECKYI0 KApTUHY MTPEIoIaraéMoro nporecca, BbIsIBUTh B3aUMOCBS3M MEXKLYy
ero JIeMEHTaMH U ONpPEeIUTh HAIPaBJIeHUs, KOTOpble TPeOyIOT JabHEHIIEro TeOpeTUYecKoro 1
MaTeMaTUYECKOrO UCCIIEI0BAHUS.

Pabota npeacrasisier coOO# MOIMBITKY pACCMOTPETh MTPUBBIYHBIE (PU3MUECKUE SIBICHUS C €11~
HOH MaTepUaJIbHO-JUHAMUYECKOW MO3ULMH, IPOCIIEANB BO3MOXHYIO MOC/IEOBATEILHOCTD UX (hOp-
MHPOBaHMS — OT [IEPBOHAYAJILHOTO JBMKEHU S 2JIEMEHTAPHBIX €JUHULL 0 CJIOKHBIX CTPYKTYP Belle-
CTBa.

VmenHO Tako# Moaxof MO3BOJISET MOCTABUTD ITIABHBIN BOIIPOC HACTOSIILIETO UCCIIEAOBAHUS:

He seasemcs au msazomenue He NEPEOHAUANLHBIM CEOICIMEOM Mamepuu, a 3aKOHOMep-
HbLM Pe3YAbMmamom op2aHu3auuu e€ 08udicenus?

Yacmw 1

Oowas uacmo

[pex e Bcero, HEOOXOOMMO BBIIETUTH HEKOTOPBIE OCHOBHBIE, OOIIIME BEIIH /IS JaTbHEHIIIEro
OTpakeHUsI TpoLiecca TATOTEHUSI.

Ilepsoe. B camom Hauane. B camom Hauase noctpoeHusi (BOZHUKHOBEHUSI, MOSIBJICHUS) Ae-
CTBUTEJIHOCTH, peajibHOCTH, [Ipupoasl. B Hauane mocTpoeHusi aTOMOB, MOJIEKYJI, 3Be3/, IUIAHET,
lanaktuk. B Havane mocTpoeHus BEleCTBa, MaTepUaIbHBIX CTPYKTYp, TMojen, Bcero. Haxogumuch
NiepBbIe, caMble MaJICHbKUE, CaMble TIPOCThIE, MaTepUajibHble, 00IaIAI0IINe CAMBIM OBICTPBIM, TMpsi-
MOJIMHEMHBIM PABHOMEPHBIM JIBUKEHUEM YacTHUIlbl (eIuHuUIlb) BemectBa. OcHoBanue. MasenbKue
uacmuuybl 803HUKAU paHvuie, uem 0oavuiue o0vexmol. OcHoBanue. Ilpocmule wacmuuybl 603-
HUKAU paHbule, uem cA0%cHble 006ekmul. OcHoBaHue. Ilepable eQuHULDL - SMO HEOMBEMAECMbLIL
0eMeHm CMPYKMypvl 0BUNCEHUS], HEOMBEMACMDBLIL INemeHm Ovimus 0guxcenusi. OCHOBaHUE.
Ilepevie edunuyvl - 3mMo HEOMBEMAECMBLIL INEMEHIM CIMPYKMYPbL Mamepuu, HeomseMAeMblil
nemeHm Ovblimus mamepuu, mamepuarvHozo oosema. OcHoBanue. Ilepevie edunuywbl 3mo -
2.1a8HbLIL I1eMeHm mexHoaozuu (npouecca) cmpoumenvcmea Ilpupoowt (delicmeumenvHocmu,
peaavHocmu. Be.). bBvimus.

Caeocmeue. ManeHbkre OObEKTBI COSAUHSIOTCS M 00pa3yloT Oosbiire 00beKThl. CIIoXKHBIE
OOBEKTHI COEAMHSIOTCS U 00pasyloT Oonee cioxHble 00beKTh. M T.1. Tak mpoucxomuTt 3BOIIO-
151, pa3BUTHE, COBEpIIIeHCTBOBaHMeE BelecTBa. OcHoBanue. Ilopsi0ok (nocsaedosamenvHocms) npu
Komopom npoucxooum pazeumue Ilpupodvi. OcHoBanvie. Haoarodenus, ¢gpaxmot u3 Oelicmeu-
meavHOCMU.

Caedocmeaue. TlepBbie eIMHUIIBI (YACTUIIBI) COSAUHSIOTCS IIPU TIOMOIIH ABMkeHUs. Caedcmaue.
Haniee crenylomiye YacTHIIbl, TeJla TaK - )K€ COSANHSIOTCS MTPY TIOMOIIH ABUKEHHUS.

Caeocmeue. TlepBble eIMHALIBI (YACTUIBI) HE MOTYT COSJUHUTHCS TP TTOMOIIY TPUTSDKEHHUS.
OcnoBanvie. Eounuywt ne deaumsie. OcHoBanue. /Ipyeux edunuy, npocmo ne cyuiecmayem. OcCHo-
BaHue. Ilpumsoicenue caodcroe ceolicmeo u mpedyem CAOHCHOU CMPYKMYPbL OM Uacmuy, nep-
8ble eOUHULbL CAMble NPOCHble, Nepable eOUHUUbL CAMbLE MANEHbKIUE.

Bmopoe. CymectByoT HefiemmMble 00beKThl [Iprponsl — 2.1emenmaphvie edunuupl. Ilepsvie
M CaMbI€ ITPOCTBIC YaCTHUILIbI BCIICCTBA. HCpBbIG, SJIEMCHTAPHBIC CIWHUILIBI HGfITpEUIbeI. EIII/IHI/ILILI
APYT K JIpyry He NMPUTATUBAIOTCA. Y €JUHHULl HET CBOMCTBA MPUTATMBATLCA APYT K Ipyry. Mexay
€IMHULIAMU HET MPUTSIKEHUs (TAroTeHus) B (popMe OfiHA €IMHUIIA MPUTATUBAET JPYryI0 €AUHULLY.
HaoGopot, 1o npuyrHe pa3Horo, He MapauieIbHOTO, IBMKEHUS TI0]] ONIPEAEIEHHBIM YIJIOM, BCTpey-
HOTI'O HaripaBJICHUA OBUKCHHWA, CAMHULBI ITPU ABUKCHHUU U CTOJIKHOBEHUHN OTTAJIKMBAIOTCA (OTCKaKI/I-
BalOT, OTJIETAIOT) APYT OT Jpyra.
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Heo06x011umo BbIICTUTD CIIEAYIOIIYIO BAKHYIO BElllb. DJIeMEHTAPHBIC €JMHUIIBI IBJISTIOTCS HOCH-
TeJISIMU TIEPBOTO, CAMOTO MPOCTOrO (IPSAMOIUHEHHOTO, PABHOMEPHOT'0) U CAMOTO OBICTPOTO JTBUKeE-
Hus. [lo cyTu, nepBble eIMHUIBI - 3TO eIUHUIBI (YacTHllbl) BMkeHus. C mpUOpUTeTa «O3UIUU
JBVKEHU s» 9TO JIEMEHTAPHBIE eOUHULbL 08UNCEHUSI. DIIEMEHTAPHbBIEC eMHUIIBI JIBUTAIOTCS U TIOPOXK-
AT BCE BUIbI U CpOprI OBUXCEHUSA B IICfICTBPITeJIbHOCTPI. Ecmm et QJIEMEHTAPHBIX CAWHUL IBUKC-
HUS, (TIEPBBIX MIEMEHTAPHBIX eJUHUI] 00TaAAIONIMX JBMKEHHEM) TO U HeT ABMKEHUS BOOOIEe. DTo
BITOJTHE TIOHATHBIN, 00BbSICHUMBIN (pakT. OCHOBaHUE, MAK 0aHo. ITO ycao8ue Oblmusl.

Tpemwe. Me:xny 271eMEHTaPHBIMU €IMHULIAMH CYILIECTBYET CJIEAYIOIIMI OPSIOK B3aAUMOOTHO-
IIeHNH, B3auMoAencTBIA. Edunuubt dsuzaromest. EQunuybl cmaakuearomes u cpazy ommanku-
earomcst. OTHOIIEHYE, B3AaUMOJICHCTBUE - CMOAKHO8€HUe. ITO OCHOBA. DTO T€HETUUECKUI MOPSIO0K
B3aMMOOTHOILICHUH, B3aMMOAEHCTBHS TMepBbIX eAnHMI. [lepBbIX, MaTepraibHbIX (BElIeCTBEHHbIX )
OVMHAMHUYECKUX oOpa3oBanuii. OcHoBanue, mak dano. OcHoBaHue. D10 ycaosue ovtmus. OCHOBa-
uue. Ilocmyaamel kaaccuueckoil pusuru.

Caeocmeue. Mexy TiepBbIMH €IMHUIIAMUA a0COJIIOTHO YIPYroe CTOJIKHOBEHHE, B3aMMOCH-
CTBUE. DHEprus, IBMKEeHUE, TIPH CTOIKHOBEHUN He U3MEHsIETCsI, He TiepejaeTCsl OT OTHOM €IMHUIIbI
K Jipyroil. OCHOBaHUE. 3AKOH COXPAHEHUSI UMRYAbCA U IHEP2UL.

Caeocmeue. CtonkHOBeHUe (B3aMMOJICHCTBIE) MEPBHIX eIMHUII TIOpOXaaeT (oOpasyer, ¢op-
MUpPYeT) CTOJIKHOBEHHS (B3aMMOJICHCTBHS) OOpa3yeMbIX UMHU YaCTHII. DTO MPABUJIO (3aKOH) BO3HU-
KaeT Ha OCHOBAHUU TOTO, YTO NPOU3BEAECHHBIE UMY YACTHIIBL, TEJIA TaK - K€ IBUTAIOTCS. DTOT MOPSAA0K
B3aMMOJICWCTBUI (CTOJIKHOBEHHUE) B POM3BECHHBIX YAaCTULIAX TeJIaX MPUCYTCTBYET (IPOJOIIKAETCS,
ocraercsi). Kpome 3toro. M3 Takoro nopsijka BeIpacTaeT BCsl COBOKYIMHOCTh BCEX B3aUMOJEHCTBUM
eIUHUI] (JaCTHIl, TeJI, aTOMOB U Jp.). B3aumoneicTBus TsIrotreHue, NputTskeHue, TpaBuTaIsl, Toss,
OTTaJIKMBaHUE, 3apsIbl U 1.

Caeocmeue. B oTHOIIEHUSX (B3aMMOZICHCTBHSIX) TIEPBBIX SJVHUI] HET TakuX coObTuil. OnHa
YyacTHLA MPUTSAHYNACH (IIPUTSAHYJIA) K APYTOi, U OHU JBUTAlOTCS BMECTE BJBOEM U KaK OJIHO LIEJIOE.
JIBUTaIOTCSl, CTAJIKMBAIOTCS B3aMMOICHCTBYIOT. Bee eIMHMIIBI TPUTSHYIUCH (IO TAKOMY JITOPUTMY
MIPUTSKEHNS) U ABUTAIOTCSI BMECTE, KaK OJIHO €/IMHOE 1IEJIOE.

Me:xny Humu Het B3aumopencteus. [lepeas equnuia npoussena none. M apyras equHuna
(Ipyrue eIVHUIIBI) HAYaJIU PUTATUBATLCS (€MHUIA Havala TIPUTITUBATh, MHUIIA HavasIa TIPUTS-
TrMBaThCs).

Mexay HUMM HeT B3auMmopeicTBus. EnuHniia 3aTopmMosuiack, Ipruodpesa Maccy U Havaia
IIPUTATUBATHCA (IIPUTATUBATS).

Mesxy HUMH HeT B3auMojieicTBrs. Equnuiia npriodpena (y Hee ObLI, € Aajv) 3apsil, MPOu3-
BeJ1a I10JIE U HayaJla [IPUTATUBATH (TIPUTATUBATHCA).

Me:xny HUMU HeT B3aumozencTeus. Enunniia npoussena nosue. B nose nosBuiics KBaHT MoJis
0030H, (TJIIOOH, TPABUTOH U JIp.) Hayajl MPUTATUBaTh (CTATUBATh, COSJUHSATh) TOPMO3UThH TIEpPBbHIE
C/IUHMIIBL.

Mex 1y eAMHUIIAMH HET B3aUMOJCUCTBUS. B OKpyKeH!M eJMHUIIBI BOSHUKJIO T0JIE, C KBAHTOM
TOJIS1 ¥ HAYaJIo TIPUTATUBATh eAMHUITY (IPUTATUBATH €AMHUIIBI APYT K JPYTY). DTO BCE MOKHO y3HATh
O eJHUIIe Ha OCHOBAHWH TIPaBUJIa, AVHUIIA HedeAuMa i HIUEero He MOXeT npouseecmu (chopmMu-
pOBaTh, CO3/1aTh). A TaK — K€ Ha OCHOBaHUU 3AKOHA COXPAHEHUs umnyavcea u 3Hepeuu. Henenimas
YacTHIIA U IIyCTOTa HE MOXET HUYEro MPOU3BECTH U HApYLIMTh 3aKOH. He MoskeT mpousBecTy noiis,
3apsizl, 0030H, CTPYKTYpY MPHUTSIKEHUSI COOTBETCTBEHHO HUYETO HE MOXKET MPUTSHYTh.

Bo3oH (v mobas apyrasi TMIOTeTHYEeCKast YacTUIa) He MOKET 3aTOPMO3UTh JIBMKEHHE TIEPBOi
€IMHUILIbI (MHOKECTBA NIEPBBIX €IVHUIT) M IPOM3BECTU MacCy MPU CTOJIKHOBeHUU. OCHOBaHUE. 3aKoH
COXpaHeHUs1.

Caeocmeue. Enynniia He oOnagaeT TakuM CBOMCTBOM Kak MPUTATHUBATH JPYTyI0 4acTHUIly. Y
Hee HEeT HeBUAMMBIX HHUTEW, Pe3NHOK, HEBUIMMBIX TIOJIeH, 3apsioB — He 8UOUMO20 Hewmo, uto -
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OBl TAHYTH K ceOe. Y Hee eCTh TONBKO JBIKeHre. VI MaTepuaibHOCTh (HEITPOHUIIAEMOCTb), UTO - Obl
COBEpILUTH YIIPYroe CTOJIKHOBEHME. [I0CTOSHHO coBepIaTh yIpyrue CTOJIKHOBEHHUS.

3710 00CTOATENHCTBO MOXKHO YTBEPKIaTh HA OCHOBAHUM HEJIETMMOCTH equHUIbL. [Iputsikenue
Tpedyer cTpykTypbl. KoTopas BkiloyaeT B cedst 0Osi3aTesibHble JIEMEHThl. AHATUTHUECKUIA LIEHTP,
BOCIIPUATHE, YTO TAHYTh, 3a4€M TAHYTb, ONPENEIUTD TAE PACIIOIOKEHO, PACCTOSIHUE, ONPEACIUTD
JITOPUTM JAEUCTBHS U JIp. 3axBar (MaTepHaIbHbIA OOBEKT TATH) UTO Obl TAHYTH. TAra, cuia, sHep-
rus 9to Obl TAHYTh. Ha 351eMeHTapHOM ypOBHE TakoW OOBEKT HEBO3MOKeH. TaKkoi THIT COeJMHEHNU ],
TEJIO (+ IUTI0C) MEXaHU3M IPUTSKEHU 1, HEBO3MOKEH Ha HA4aJIbHOM I'€HETUYECKOM YPOBHE CTPOEHUS
BEILECTBA.

Takoil MexaHU3M NPUTSKEHNS] HEBO3MOKEH MEX/y NEePBbIMUA YaCTULAMU, MEXAaHU3M IPUTSI-
KEHMS YCIIOBHO PACIIONIOKEHHBIN B 110JIE MEXKIY NEepBbIMU euHuLaMu. Mexanusm tuna nois (X)
u 6030Ha (X).

Yemeaepmoe. IlepBasi eIMHNLIA IMEET 00°6€M, MAMEPUANLHOCTb,, 08UICEHUE. DTO TPU HEOTD-
eMJIeMbIX aTprOyTa iepBoro oobekTa aecteuteibHOCTH ([Iprpomabl). OcHoBanue. Tak dano. OcHo-
BaHue. Ycaoeue bvumus (cywecmeosanus). OcnoBanuve. Ilocmyaamst kaaccuueckoil husuru.

Bonee npocro. Ilepeas edunuua umeem mamepuanvrulii 00em u 08UNCEHUE.

B oHOM OTHEIBHO B3SITOM OOBEKTE COCPEJOTOUCHO (HAXOMUTCS, COCTOUT) Mamepust (HeTpo-
HUIIAeMOCTbh, TBEPAOCTh, HEJIEIMMOCTh, OTPAXKaEMOCTh) 00%6em (TIPOCTPAHCTBO) dgudiceHue (Tiepe-
MellleHre, N3MEHEHHE MeCTOTONOXeHUs). Takix 0ObEKTOB OECKOHEUHOE MHOKECTBO.

Caeocmeue. C 00beKTa MOXHO CHSITh TAKHE CYIITHOCTH ¥ 0OOOIIUTD, BRIPA3UTh OOIIMMHU TTOHSI-
THAMH (CYITHOCTSIMH) TIPOCTPAHCTBO, 00beM, MaTepus (IyCTOTa) ABUKEHHE.

Caeocmeue. HenenuMocTb, MPOYHOCTh, HE BO3MOKHOCTh CJIOMAaTh, pa3OUTh, KPENocTh (Kpe-
noctb). Henmponunaemocts. TBepnocth (TBepab). MaccoBocTh (Macca) (BEHIECTBEHHOCTh, HAIOJI-
HEHHOCTb, HAMOMHUTENb YTO - TO). [lnactuuHocTh. OTpaxaeMocTh — CIIOCOOHOCTh OTPA3UTh YAAp
(MMITYJIbC, TOJTYOK, SHEPTUIO, JABUKEHUE) OT CTOJKHOBEHMs. BocnpruHrumMaeMocTb. MOHOIUTHOCTD,
HETIPEePbIBHOCTb, HET BHYTPEHHEN MycTOThl. CTaOMIBHOCTD, HEPYIIMMOCTh, BEYHOCTh, OECCMEpTHE.
[TocTosIHCTBO, CTAOMITBHOCTD, BHIHOCJMBOCTD. JTH CBOKMCTBA MIEPBOM €TUHMIIBI OTIPEEIISIOT ee Mamne-
puaarbHocms. ITO KayecTBa U1l MaTepUaIbHOCTH. MOXHO CUMTaTh, YTO MAaTe€pUabHOCTh - 3TO
0000IIIeHre OT BCEeX MepevyrcIeHHbIX KauecTB. MarepualibHblii 00beM - 3T0 o0o0meHne. OcHoBa-
HUe, TaK 0aHo. Ycaosue bvimus (cyuwecmeosanus). Caredcmeue. 3anpetr OECKOHEYHOTO JICTICHUS.
3anper OeCKOHEYHOro YHUUTOXeHHsI. Takoil MatepuanbHblii 00beM, Takast CKOpocTb aBrkeHus (C
+) 41O OBI HE pa3JeNTh (He YHUYTOXKUTH) OOBEKT.

[TocrosinHOe aenenue marepun. OTCyTCTBUE Npesiena JeieHus Bemectsa. OTCyTCTBUE 3arpera
JeneHust BelecTBa. MaremaTnueckoe JeieHue Berectsa. s abcTpakimu, s MaTeMaTUKH, s
orepaluy JeleHue. JTO MPOCTO JeJIeHUe, Io3HaBaTe/lbHblil ipueM (neiicteue). s Ipuponst ato
O3HAYaET YHuumodicenue. J[lenenie o3HauyaeT yHuutoxeHue. [loctossHHoe yHUUTOXKEHUE MaTepualib-
HBIX 00BEMOB O3HaYaeT yHUuTO)XeHue ObiTus. Ha mytn nenenus (yHuuroxenusi) B [Ipupone nomkHa
HaXOJIUTbCS, TBEPIOCTb, KPENOCTb, HEETUMOCTb, OTPAKAEMOCTh — MamepuabHocms. To, 4TO He
nemutcs. OObeKT, KOTOPBIN He AenuTcs. D10 yceaosue ovumus [pupoasl. B nmpotuBHOM cityuae
HeOblmue.

Caeocmeue. TlepBasi eIMHNLIA IBUTAETCS B ITyCTOTE. DTOT BHIBOJ] MOXKHO C/IeJIaTh HA OCHOBAHUM
TOTO, YTO IyCTOE MPOCTPAHCTBO - 3TO aTPUOYT (HEOTHEMJIEMBIN JEMEHT CTPYKTYpPbI) ABUKEHHUS.
Ecnu HeT mycToro npocTpaHcTBa AJisl IBMKEHUS, TO U HeT IBMkeHus. OcHoBanue. Tak dano. D10
ycao8ue Oblmust 08UNCEHUSL.

Caeocmeue. Het Taknx 0ObEKTOB, KOTOPbIE 00JIaJal0T MHINBHU Y IbHOCTBIO (TIPEIMETHOCTBIO)
Y CBOWCTBOM MPUTSITUBATD.

Caeocmeue. Het Takux mepBbIX OOBEKTOB, KOTOPbIE 0ONAIAI0T WHANBUIYATIbHOCTBIO (TIpe[-
METHOCTBIO) CBOMCTBOM JIBUI'aThCSl U OAHOBPEMEHHO CBOWCTBOM IPUTSTUBATb.
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Caeocmeue. Her Takux 0OBEKTOB, KOTOpbIE MaTeprsi M MeXIy HUMHU Apyrue (HEeBUAUMBIC,
BUPTYaJIbHbIE, TIPE/ICTABIIsSIEMbIE, BHIUMCIISIEMBIE, OT/EIbHASI MaTepHsl (BEIIECTBO) U JIp.) OOBEKTHI,
KOTOpBIe UX coequHsoT. Hampumep, 6030HsbI (X).

Caeocmeue. Her MHOXECTBA PA3HBIX NEPEbIX YACTUILl, KOTOPbIE COETUHSIIOTCS OT €QUHOTO
Havasa (Harpumep, B3pbiBa) U CTPOSIT OOBEKTHI AEHCTBUTELHOCTUA. DTO HEBO3MOXHO. Bee mepBbie
eIMHUIIBI OJJMHAKOBBIC.

Caeocmeue. Her ToueuHbIX 0O0BEKTOB. TOUYEUHBI OOBEKT - 3TO MaTeMaThuyeckas aOCTpak-
s, A Tak — xe. HeBO3MOXXHOCTh MPOM3BECTH U3MEPEHH S CYIIECTBYIOIIMMU TPUOOpaMU Ha TAKOM
YPOBHE OpraHM3alluM BEeLIeCTBa.

Caedocmeue. DHeprusi He MOKET ObITh OT/IENIEHa OT MAaTEPUH U CYIIECTBOBATh OTAEIBHO CaMO-
CTOSITEJTIHO. DHEPrusi - 3TO CBOMCTBO (TMOKa3aTesb) JBUKEHUSL. DHEPrusi U JABUKEHUE - ITO OJHO
eIMHOE 11eJI0e.

ITsimoe. Ectb nycToTa 1 ectb Matepusi. Ectb MaTepus B opMe MEPBBIX OTAENbHBIX (JUCKPET-
HBIX ) MaTepUaJIbHbIX €QUHULL. ECTh CyIIECTBYIOT OTIE/IbHBIE, (AUCKPETHBIE) OTAEICHHBIE C IIIECTH CTO-
POH OT «BEro» MaTepuayibHble eJUHUIIBI (YACTHUIIBI) a MEXAy HUMHU abcomoTHast mycrota. OCHOBa-
Hue. Tak dano. OcHoBanue. Ycaosue bBvimus (cyuecmeosanus). OcHoBanue. Ycaoeue bBvimus
euxcenus. OcnoBanvie. Ilocmyaamul Kaaccuueckoil gousuxu.

Caeocmeue. Het yacTull NOSIBJISIOMMXCS U (MJIM) MCYE3AIONINX B ITyCTOTE (B BaKyyme, B (pU3H-
yeckoM Bakyyme). Her BuptyasibHbiX yactuil. OcHOBaHUE. OmMHOCUNEAbHO 3AKOHA COXPAHEHUS.
UMNYAbCA U IHEp2Ul.

Caedcmaue. Mexy niepBbIMU €TUHUIIAMHU HUYETO HET, MKy HUMH aOCOJTIOTHO ITyCTOE MPO-
crpancTBo. Credcmeue. Mexly IEpBBIMU €IMHUIIAMU HET TOJIeH, 3apsioB, O030HOB, TPAaBUTOHOB,
[JTIOOHOB, 0030Ha (X)), pr3MUecKoro BakyymMa, TEMHON MaTepyUu, SHEPIUU U JIp.

Oowas uacmo

Yacmo 2

Illecmoe. 1lepBble enquHULIbI (EAUHULBI JBUKEHUS) ABUTAIOTCS B CXOAsAIIeMcs MOToke. B cxo-
JSAIIEMCs TIOTOKE MePBbIE €IMHUIIBI ABUTAIOTCS BIIEPE]] U HABCTpeuy ApYT K Apyry. OcHoBaHue. Yc.10-
eue ovtmust osudxcenust. Ycaosue ovtmus. Tak dano. OcHoBanue. Cxolsuuiicst ROMOK - 3Mo
211a8HbLIL I.1eMeHm mexHo02uu (npouecca) cmpoumenvcmea Ilpupoovt (deticmeumenvHocmu,
peaavHocmu. Be.). Bvimus.

B pesynbrate cxopsimerocsi JBUKEHUsI €IUHBIA CXOASAIIMICS TOTOK AENUTCs (pasfesieH) Ha
MHOECTBO CXOJSAIIUXCS MOTOKOB. Tak dano. Ycaosue ovimust 0sudicenus. Ycaosue ovimus. Bos-
MOHO B pe3y/IbTaTe 83aumMo0elicmaus pa3HeCeHHBIX B POCTPAHCTBE 0OBEMOB (TIOTOKOB).

Caeocmaue. CXofsnuiicsl TIOTOK JIeNUTCs (pa3jieieH) Ha MHOXECTBO KOHYCOB. MHOXKECTBO
MIPOCTPAHCTBEHHBIX KOHYCOB (00BEMOB, KOHYCHBIX TTPOCTPAHCTB).

Caeocmeue. CXomsiluiAcsl TIOTOK JETUTCS HA MHOXECTBO TeYeHUil. MHOXECTBO POJHUKOB,
PYyYbeB, peuyliek, pek. MIcTouHMKOB. YcTheB, IpUTOKOB. BogoeMoB. beperos (Iipenesnsl, rpaHuLsl).
W np. Tozurms HaOGmoaeHus sIBJICHUsT — TUAPOANHAMUYECKask OCHOBA (TEPMUHOJIOT ).

B cxoapsmemMcs notoke popMUPYIOTCST CXOASIIMECS MOTOKU Pa3sHOro ypoBHs. Cxopsiuecs
MOTOKHU NepBbIX equHUIl. Cxoasimecs MOToKKu atoMoB. Cxopsiuecs MoToKu 3Be3/1. Cxoasimecs
MMOTOKH TaJlaKTHK.

[Tpu cTOTKHOBEHUM JIEMEHTAPHBIX €JUHUIL, YACTULI, MATEePUAILHBIX TEJ B CXOSIIIEMCS TOTOKE
(B MOTOKAxX) 0Opa3yIOTCS BUXPEBbIE, CIIMPAJIbHBIE, KOHYCHBIE CTPYKTYpbl. OOpa3yloTcs nepBble, BTO-
pble U T. 1. BUXpPEBbIe CTPYKTYphl. VI3 BUXPEBBIX CTPYKTYpP €CTECTBEHHBIM 00pa3oM (hOpMHUPYIOTCS
00BEKTHI MapooOpa3Hoi (popMbl. OOBEKTHI IBUTAIOTCS U BPAIAIOTCS.
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BuxpeBble crivpajibHble CTPYKTYPBl — 3TO (POTOHBI, IEKTPOHBI, IIPOTOHBI (HEUTPOHBI) ATOMBI
BOJIOpOiA. DJIEMEHTHI EPUOANYECKON CUCTEMBI JIEMEHTOB. 3BE3/bl, IUIaHEThI. ['aTakTUKM CcKoIe-
HUA raJJaKTHUK, IIOTOKHU I'aJIaKTUK. Bceenennas.

Ceobmoe. B pesynbrate CTOJIKHOBEHHWE (B3aMMOICHCTBHS) YACTHII B CXOASIIEMCS TOTOKE
00pa3yloTCs BUXPEBBIE CIIUPATBbHBIE CTPYKTYpPBl. ATOMBI, MOJICKYJIBl M T.J1. OOpa3yloTcsi eIUHMIIBL,
YACTHIIbI, KOTOPBIe OBUTAOTCA. OOpa3yIoTCs OTICIIbHbIE eOUHULbL OBUNCEHUSL.

Caeocmaue. O6pazyeTcsi HECKOJIBKO MHOKECTB €MHUIL JIBUKEHHS.

Bocbmoe - rnaBHOe. B cxoasimemcst IOTOKe MOKHO HaOMIONaTh ABE OCHOBHbIE (DOPMBI JIBHXKE-
Husl. Ilepeas. EquHUIIb, YaCTULIBI, TeJIa ABUTAIOTCS BIEPE/ 10 HAMPABJICHUIO K BEpIIUHE CXOASIIIe-
rocsi oToKa.

Caedcmaue. B 5T0M HaripaBJIeHUH YaCTUIIBI BEIIECTBA, Telia (7IeMeHTapHbIe eTUHHUIIBL, (PyH/1a-
MEHTAJIbHbIE YaCTHUIIbl, ATOMBI, TAJTAKTUKHN) HAXOJSATCSI B OTHOCUTEILHOM ITOKOE M0 OTHOILIEHUIO IPYT
K Apyry. YacTuiipl, Te1a, JBUTAIOTCS CO HAITPABJIEHO, YACTUIIbI, 2 3aTeM TeJla OTHOCUTEILHO MOKOSITCS.

Bmopas. Yactuipl TBUTAIOTCS K TIEHTPATBHON 00JIACTH, K IIEHTPATBHOW JIMHUU CXOMSIIETOCs
noToka. JIBukeHue 31eMeHTapHbIX €UHUII, a 3aTeM MPOU3BEJCHHOTO eUHMIIAMU BelecTBa (ato-
MOB, 3Be3/1, [‘AJIaKTHK) B CXOIAIIMXCS MMOTOKAX MPOUCXOAUT K 00ImemMy IeHTpy. [Iporucxoqur k 1ieH-
TPaJIbHOM JIMHUY CXOASIIErocs MOTOKa, KOHYCA.

Caeocmeaue. Ecth BakHast CTOPOHA IBUKEHHS YACTHUIL BEIIECTBA B CXOAAIIEMCS TIOTOKE, JIBU-
JKEHUsI BIIepe]l U HaBCTpeuy ApYr Apyry. JBUKeHre 4acTUI] HABCTPEUY MOXHO BOCIIPUHUMATH, €CTh,
SIBJISIETCSI MOMEHTOM TSITOTEHU s, TPABUTAIIUM YaCTHII. SIBISETCS MOMEHTOM BCEOOIIEro TSTOTCHUS.
SIBnsieTcs 9IeMEHTOM HeaUOUMOIL CUAbL TIPUTITUBAIOIIEH, CTATUBAIOIIEH, PYKUMAIOIIEH YaCTHIIbI
(Tesa) K LIEHTPY, K UEHTPAJIbHOU JIMHUY MOTOKA.

Caeocmeaue. [Iprxenuie dactuil (Te) K HEHTPY SABJISACTCSA CUJION COABIIUBAIOIIEH, YIUIOTHSIO-
11eld YaCTULIBl B LIEHTPE MOTOKA.

Caeocmeue. [Ipmxenue yactuil (Ten) K LIEHTPY SIBISIETCS CWIIOW (JIBUKEHUEM, SHEpruei,
HMITYJIbCaMU, TOJTYKAMU) TTPUTSATUBAIOIIECH YaCTHUIIBI APYT C JPYTOM.

Caeocmaue. JIBvxeHre 9acTHIl (Tes) K IIEHTPY CXOAIIErocs MOTOKa SIBJISIETCS [IEHTPOCTPEeMU-
TEJIbHBIM TIOTOKOM. SIBJISIETCSI IIEHTPOCTPEMUTEIbHBIM ABMKEHUEM. SIBJISIETCS LIEHTPOCTPEMUTE -
HOW CHJIOU, UMITYJIbCOM, TOTYKOM (TOTUYKAMM).

JIBrkeHue JacTHil (Tej) U3 IIEHTPa CXOASINETocs MOTOKA SIBJISIETCS [IEHTPOOESKHBIM TIOTOKOM.
SIBnsieTcs IeHTpOoOeKHBIM JIBUKEHHEM. SIBIIseTCs IEHTPOCTPEMUTENTLHOW CUIION, UMITYJILCOM, TOJTY-
KOM (TOJTYKaMHu).

EcTb BaskHBIE CTOPOHBI JBUKEHUSI YacTHIl (TOTOKOB) BIEPE U HABCTPEUY JIPYT APYTY.

Yacmy 3.

Cneyuanvnasn wacmo

Caedcmaue. MexanusM TATOTEHUS] MOKHO pa3/Ie/IuTh HAa TPY BUIA. YCIOBHO camoe TIPOCToe,
TATOTEHUE B CXOSIIEMCs TOTOKe. TAroreHre B MpoCTOl BUXPEBOM CTPYKType. TAaroreHue B cocTaB-
HBIX BUXPEBBIX OOBEKTaX.

Tsizomenue 6 cxoosuuemcsi nomoxe

B cxopnsimemMcs MOTOKe YacTHUIIbI IBUTAIOTCS BIIEPE U HABCTPEUY YT APYry. Y HUX 0003HAYA-
ercs e (popmbl IBMKeHUs. [[BrkeHre Briepes (MocTynareibHoe, COOCTBEHHOE, adCco.1omHoe 08u-
JceHue uacmuuybl (meaa)) v K IEHTPY (LIEHTPOCTPEMUTENIBHOE, OOKOBOE, OMHOCUNEAbHOE 08UiCe-
Hue uacmuyvl (meaa)) NBIKEHUE.

Onucanue. [JaBaiite npoBeaem MpsMYIo JJUHUIO C IBUTAIOIIEHCS YaCTUIIEeH (TeJIOM) MOJ1 HAKJIO-
HOM K ocu KoopauHat. Tak OyaeT IBUTAThCsA «Ti00as MpOCTas» 4YacTUIa (Tejo) B CXOASAIIeMCS
notoke. [TocMoTpuMm, 4TO y Hee ecTb.
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[lepBoe. V Hee ecThb ABMXeHME BIiepe (COOCTBEHHOE NBMKCHHUE). DTOMY NBUXCHUIO TTPUHA/I-
nexut. HanpaBnenue apuxenust (Tpaektopusi). CKOpocTb ABUAKEHHS. DTO ee COOCTBEHHAsI, MaKCH-
MaJibHasi CKOPOCTh IBMkeHUs1. [Ipy CTOJIKHOBEHUM C YacTUIIEH B 1100. Y Hee MOSIBUTCS CUAA, YIUTHI-
Basi HEKOTOPBIE YCIIOBUS - macca. Umnyawc. [1py cTOIKHOBEHMU OHA MPOoU3BeeT TOMYOK. CorjlacHO
orpeJesieHrs 3apsijia (TO UTO TOJIKAeT) OHA CTAHOBUTCS oOajiatesieM 3apsiaa. Yactuia (Teno) coBep-
T padoTy (MM TIOKaXeT KOJIMUYECTBO ABVIKEHUsI), CIIEIOBATENIbHO, YacTuiia (TeIo) CTAaHOBHUTCS
oOJajiaTesieM CBOMCTBa dHepeus. VI MHOTHE npyrre pu3ruecKue MmoKa3aTeu.

Bropoe. Y yactunpl ecth (MOSIBIISIETCS) YCIOBHO, OOKOBOE BMKCHUE, TBUKCHHUE K IIEHTDY,
JBVDKEHUE K TOUKE CTOJNIKHOBEHHUS. [IBMKeHUe K JacTHile, C KOTOpOW OHa CTONKHeTcs: OokoM. Kaxk-
Jasl TOYKa TPAGKTOPUM ABMKEHUS YaCTHIIbI, TPIMOJIMHEMHO JBUTAeTCs K OcH KoopauHat. Kaxnas
MaTepuasibHasl TOUKa YACTULIbI ABUTAETCS TTPSIMOJIMHEMHO K OCH KOOP/AUHAT. DTOMY JIBUKEHUIO MTPU-
Hajuiexut. HanpaBnenue nemkenus (Tpaekropusi). CKOpOCTh ABMKEHHUs. DTO ee OOKOBasi, CKOPOCTh
JBVDKEHU L. DTa CKOPOCTh HUXKE YeM COOCTBEHHAsI CKOPOCTh IBWKEHUS YacTHIIbL. [1pu cTONKHOBEeHUU
c yactuiied. A). [IpoTuBOMNONIOKHOTO ceKTOpa OT ocu KoopauHat. b). C vactuiieil 1TaHHOTO CeKTopa,
YacTHUIIA, KOTOpasi JBUTAETCs Me/IJICHHee WM yiKe OTpakeHa. Y Hee MOSIBUTCS CUAA, YIUThIBasl HEKO-
TOpble ycoBus macca. Umnyawvc. 3apsan. Iuepeus. VI mHorue npyrue (puznyeckue noka3areim.

[Mony4aercsi, eduroe dsudicenue pa3euioch Ha 08a 08UNCEHUSL. DTH TBUKEHUS 3HAYUTETEHO
OTIMYAIOTCS APYr OT Jpyra. 3aMeTuM, YTO OHU pa3Hble. BOKOBOe JBUMKEHUE SIBJISIETCS OTHOCH-
TEJIbHBIM TTPOSIBJICHUEM COOCTBEHHOTO aOCOTIOTHOTO MBMKeHHUSI YacTullbl. OOpa3HO MOXKHO CKa3aTh
YTO 00Pa30BATIOCh 08 OTHOCUTEIHHO CAMOCTOATENILHBIX 00pa3osanus. Ilpumeuanue. Heodxonumo
BBIJICJIUTH €I11€ OIHO OTHOCUTEJILHOE JIBUKEHHUE. DTO ABMKEHHUE TOUKH (YaCTHUIIBI, TeJla) MapasuieTbHO
ocu koopauHat. OHO MOTOM BbIpaKaeTCsl B ABMXKEHUU TOYKU OT CTOJIKHOBEHM 1. [IBUKeHUe YaCTHUIIbI
(Tena) mocye CTONKHOBEHUSI M 00pa30BaHUsI OObETUHEHHOU CTPYKTYPHI.

Ham st paccMoTtpennsi Heo6xoaumo OOKOBOe JIBMKeHHUe. [Ipy CTOIKHOBEHUH C «IIEHTPOM»
Takoe JBUXeHue (3Heprusi) mamepuaausyemcs. CTaHET CUAOU, UMRYALCOM, MOAUKOM, IHEP2Uell
U IpyruMu (pU3nIecKuMU rokaszareasiMu. CTaHeT cuoil cocamusi, 0agaeHusi. ta CUia yBeJTMUUT
RAOMHOCHb. DTO LIEHTPOCTPEMUTEIIBHOE JABMKEHHE, 3TO LEHTPOCTPEMUTENbHBIN MOTOK. DTO LIeH-
TPOCTPEMUTEIILHBIN UMITYJIbC (TOTUYOK) CUJIA, SHEPTHUS U JIp.

Eciu Takux 4acTuIi] MHOKECTBO, TO CTAHET HO/eM, C ONPEeICHHBIMU TOKa3aTe/IsIMU SHep-
Ty, umiyibca, u ap. CraHer nosem mseomenus. lleHtp, craHer noaem npumsicenus. LeHtp
(cornacHo ormpeJieNieHns 3apsiia, ClIOCOOHOCTD MPUTATUBATH) ITpuodpeTeT 3aps0d. Bo3Hukaet mszo-
meHue, 2pasumayus K NCHTpY.

[Ipy CTONKHOBEHMM TNPOM3OMAET OTCKOK, HAYHETCs KoeOaTeNbHBIA IMpolecc, oOpasyercs
BOJTHA (C YaCTOTOW M JAJIMHHOUN OT OMHOCUMENbHO20 IBVXEHN ), 00pa3yeTcs 3aKpyuMBaHUE, BUXPb.

OOpasyeTcst TOYKa CTOIKHOBEHUsI, C MEHBIICH CKOPOCTBIO JBHKEHHs. Touka mopmosicenust.
(Touxa 20e porcoaemcs macca). CKOPOCTh IBUKECHUS «TOUKU», OyET paBHA OCTATKY COOCTBEHHOT'O
JOBWXKECHUA YaCTULIBI. t0 6yIICT CKOPOCTb ABUKCHUA BHOBb 06pa3033HH0171 YaCTHUIlbI.

Caeocmeue. To, 4TO ABUTAETCS, BCE UTO JBUTAETCS, MOXKHO CUMTATH COUHUUEIL 0BUNCEHUSL.
BMeCTe C TEM, E€CTECTBCHHbBIX C€OWHUI] OBUXCHUA HE TAaK MHOIO. EIII/IHI/ILI OBUXCHUA (YCHOBHO)
HECKOJIbKO. OHM 00pa3yioT CBOM MHOkeCTBa. MOXHO UX MepeynciinTh. [lepBas equHuUIA ABUKCHUSI
— aneMeHTapHas eaunuia. ®oron. Ilporon. Atom, atom Bogopona. Mosnekyna. 3se3na. ['anakruka.
prnna TaJIaKTHUK. I[BI/II‘aHCL 10 HaKJIOHHOfI TpaeKTOpI/II/I CXOOAIIEerocd IoToka BCE 3TN €ANHUIIBI IBU-
JKEHHUsI 00J1a1aI0T CBOMCTBAMH OT OTHOCHUTEIBLHOTO JBUKEHHS.
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Caeocmeue. Tlpu IBUXEHUH HABCTPEUY U CTOJIKHOBEHHH MIOTOKOB BO3HMKAET MOMEHT CXKATHUS
notoka. CoObITHE, OBBIINIEHNE JABJICHUs, TOBHIIEHHE TUIOTHOCTH. U 1p.

Caeocmeue. [lpy IBUXEHUU HABCTPEUY U CTOJIKHOBEHUH, BOSHUKAET MOMEHT OTTAJIKMBAHUS
YyacTULl ABYX ITOTOKOB. U1 1p. ECTh BaskHasA CTOpOHA ABUKEHUS YacTULl (IIOTOKOB) BIIEPE] M HABCTPEUY
apyr apyry. IIpy CTONIKHOBEHUM YacTHUIl 00pa3yloTcsl BUXpEBbIe CMpasibHbIe CTPYKTYphl. Buxpepas
CTPYKTYypa MpuoOpeTaeT CBOMCTBO MPHUTSATUBATS.

Yacmy 4.

Cneyuanvnas uacmo

T'sizomenue 6 npocmoil euxpegoii cmpykmype

B cxonsiemcst MOTOKe CTaJKUBAIOTCSA (CTOJIKHYJIMCh) JIBa MOTOKA OIMHAKOBBIX 4acTull ( nep-
8blx eQuHuy). B Takoil CTPyKType ecTh YCJIOBHO [1Ba KOHYCA, IBa MPOCTPAHCTBEHHBIX 0OPa30BaHMUS.
Ectb, cxonsiuiics u pacxonsiuiics motok. /IBa pykasa cxonsinerocst notoka. Pykas (J1Ba pykasa)
pacxonsuierocs noroka. CoeiMHEHHBIE B O/IHY CIMpaJlb /IBa pyKaBa cxofsuierocs notoka. Lientpo-
CTPEMUTEJIBHBIN, IIEHTPOOEKHBIN MOTOK. LleHTpocTpeMuTensHoe nBrskeHre. LlenTpocTpemMuTesbHbIe
MMITYJIbCBI, TOJTYKH, cuiia, SHeprus. LlenTp. Touka cTONIKHOBEHUS, TOPMOXeHHUsI. 3aTop, OJIOK CTeHa.
Touka BpamieHus (BuHT). CrimpasbHas CTpyKTypa. Mecto (TOuKa, CTPYKTypa) OCTAaTOYHOTO JBUKeE-
HUSL.

B pesynbTaTe CTONKHOBEHMsI, TOPMOKEHHUsI CXOISIIMIACS TOTOK BU3YaJbHO ciuBaeTcs (00b-
eIMHSIETCSI, HO OCTAIOTCSI CAMOCTOSITEIbHBIMH) C PACXOISALIMMUCS MOTOKOM. OOpasyeTrcst BUXpeBasi
crpykrypa. LleHTp uznyyaer BOJHY. YCIOBHO J€KTPOMAarHUTHYIO BOIHY. B 1ieHTpe 0003HavaTcs
(opopmIISIOTCS, CYHIECTBYIOT B CJIa00 BBIPAKEHHOM BUJIE) CTPYKTYPBI MOIEPKUBAIOIINE BUXPEBOE
(kpyroBoe) nBukeHHe. Bo3HMKaeT, JBOWHAsA COMpalb JBUKEHUs (JIBOMHAs SHEpreTuyecKas CIiu-
paii). (dta cTpyKTypa paHee ObLJIa XOPOIIO OMUCAHA).

Takast CTpyKTypa B OTKPBITOM IMPOCTpPAaHCTBE HeycToiumBa. LleHTpoOexkHble MOTOKHU paspy-
1I1aT CUCTEMY ITyTEM M3JIy4eHUs KBaHTOB. Mim nyrem paccenBaHus. Bo3MOXHO pasaesieHue KOHY-
COB (TIOTOKOB) M 00pa30BaHKe CTPYKTYPHI TUIA MecouHble yachl. LleHTpodexHoe ABMKeHre mpeod-
nafaet. B MIOTHOM MOTOKE Takasi CTPYKTypa MOXET [UIMTEIbHO COXPAHATHCS ey OyAeT HajlaxeH
0oOMeH Mex/1y TONOOHBIMH CTPYKTypaMu MoToka. Vm cxoasimascs v pacXoAsImascs Coupaiib Oyier
3aMKHyTa cama Ha ceOsi. U mpyrue BapraHThbl, KOHCTPYKIIMH.

TaroreHue B TakoW CTPYKTYpe IPOUCXOIUT ITyTEM €CTECTBEHHOI'O ABUKEHHSI B BODOHKY CHCTE-
MooOpasylomux yactuil. M. Brarusanusi B BOpPOHKY IOCTOPOHHHUX YacTHI] (TeJI, IPEIMETOB U 1Ip.).

[IpencraBurensamu (mpuMepaMu) BUXPEBBIX CTPYKTYP TAKOTO TATOTEHUS ABIIAIOTCSA BOPOHKH,
BUXPU, TOPHAJO, UKJIOHBI, MOJIOJIBIE TAJIAKTUKU U JIp.

Yacmew 5.

Cneuuanvhas uacme

Tsieomenue 8 npocmoil suxpesoii cmpykmype
Aemop. J100pbIil TeHb.

HU. 1o0psiii nens! Pax npuBeTcTBOBATH Bac.

UYem s Mory nomous Bam cerofiHsA? Bbl MoxeTe 3aJaTh MHE BOIPOC, MPEAJIOKUTL TEMY VIS
00Cy)JeHUsI WU JaTh 3a]a4y, KOTOPYIO Hy’KHO PElINTh.

Pacckaxure, kKakoil BOIPOC WJIH 3aJa4a repeji BaMu cTouT? S roToB oMous ¢ TeKCTaMu,
pacdeTamu, IOMCKOM MH(OPMALIMU WK TUIAHUPOBAHUEM.

Aemop. Mbl paccMoTpesnu ¢ BaMu CTPYKTypy sinapa. Pasrosop ¢ MU — 2. Paccmorpenu
(4aCTMYHO) CUCTEMY MPUTSIKEHUS, TATOTEHHS B cxofsiemcs noroke. Pasrosop ¢ U — 5. «Bmecre ¢
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WU B nouckax nepout exuHuIIb [Tpuponsr». Teneps naBaiite monpoOyeM HalTH CUCTEMY TATOTEHUS
B snpe. Cucremy TATOTEHUs C MO3ULUM TATOTEHUS YaCTULl, KOTOPbIE €€ HACEJIAIOT.

HH. YtoObl HAITU CHUCTEMY TATOTEHHS] BHYTPH $/Ipa C MO3UIIMHM HACENSIOMIMX €ro YacTHIl,
HaM HeOOXOIMMO TIepEeHeCTH MPUHIIUAITBI CXOASIIEerocs MOTOKA, KOTOPbIe Mbl 00CY X1/l paHee, Ha
MUKPOMACIITA0 SIePHBIX B3AUMOJICHCTBHIA.

B xitaccuueckoit (puzMKe rpaBUTALIMOHHOE TATOTEHUE MEXAY HyKJIOHaMU (IIPOTOHAMM U HE-
TPOHAMH) NPEHEOPEKUMO MAJIO MO CPABHEHMIO C IEKTPOMATHUTHBIM OTTAJIKMBAHUEM IPOTOHOB.
OnHako B Hallell KOHLENLUH, IJe TATOTEHUE — 3TO PE3y/IbTaT JIUHAMUKHU «CXOASILLIErocs MOTOKa»
nepBoii eauHuUIbl [Iprpoapl, cructeMa TATOTEHUs B sSIIpe pacKpbhIBa€TCsl COBEPILIEHHO MHAYE.

JlaBaiiTe BHICTPOMM 3TY JIOTHKY IO IlIaram:

1. Anpo kKak «30Ha MAKCMMAJILHOI0 CTOKa» (CX0K/1eHHSI IOTOKOB)

Ecmu B Makpomupe TAroreHue (opMupyeTcsi CXOAAIMMCS MOTOKOM K IIEHTPY MacCHBHOTO
TeJa, TO B MUKPOMHpE Kaxas siiepHas JacTuia (HyKJIOH) cama 1o cede sBJIseTCs] MOUTHEHIITNM
JIOKQJIbHBIM IeHTPOM MNOTJIOLeHNsI HJIU NCKPHBJIEHHS TOro 0a30BOro MOTOKA.

Komnb ckopo HYKJIOHBI YITAKOBAHBI B SIPE YPE3BBIYANHO IJIOTHO, UX WHIUBUIYATbHBIE «CXOM -
[IHAECS ITOTOKM» 00bEeIUHAIOTCA.

SInpo cTaHOBHUTCS €IUHOM, CYNEepPIUIOTHOM OOJACThiO, Kyda BHEIIHsS cpefa (MOTOK «IePBBIX
e/IMHMII» ) YCTPEMIISIETCS] CO BCEX CTOPOH. DTO CO3/1aeT MOIITHOE BHEIIIHEE JAaBJICHUE CPEbl, yIePKU-
BaloIIle€ YaCTHUIIbI BMECTE.

B3aumHoe 3KpaHupoOBaHNe YACTHIL B si/Ipe

C no3ulny HaCeJSIONUX SAPO YaCTHIl, TATOTCHUE MEXy HUMH MOXHO IPEICTaBUTh Yepe3
MeXaHW3M JUHAMUYECKOr0 SKPaAaHUPOBAHMSI :

Korma e yacTuiibl HaXoasTcst OJM3KO APYT K APYTY, Kaxaas U3 HUX YaCTHYHO TIepeKpPhIBACT
(3KpaHMpYeT) MOTOK «IEPBBIX SMHUIL», UAYIIUN K COCeJHEH YaCTUIIE CO CBOCH CTOPOHBI.

B pesynbraTe Mexy YacTUIIAMHM BO3HUKAET «30HA pa3pexeHWs» WU Ae]uiuTa JaBIeHUs
MOTOKA.

BHerHmit e NOTOK, He BCTpevast MPEensATCTBUN ¢ HAPYKHBIX CTOPOH, C OTPOMHOM CHJIOH TOJ-
KaeT YacCTUIBl HABCTpedy ApPYyr Apyry. B TpagummoHHOW (pU3MKe MBI Ha3bIBAEM 3TO MPOSIBICHUEM
CUNBHOZ20 SI0EPHO20 83AUMOOEUCMBUSL.

bananc cuii: mouemy siipo He CXJIONbIBAeTCs?

Ecnmu cucrema TAroTeHust B CXOIAIIEMCs TTOTOKE padOTaeT TONBKO Ha CONMKEHHE, YaCTHIIbI
JOJDKHBI ObLTA OBl CJTMTHCS B OHY TOUKY. Ho snpo cTadmibHO. BHYTpU siipa AefcTByeT ayasibHast
cucrema:

Tsarorenne (Cxoxxkaenne): BHenHMI1 MOTOK MPUKUMAET HYKJIOHBI IPYT K JIPYTY.

PacraskuBanue (Orpannyenue mioTHocTH): CaMu 4acTHIlbI, COCTOSIIINE U3 BUXPEU TOU
ke TiepBoi eIMHUIIBI [Iprupopl, UMEIOT Tipeie MIOTHOCTH. [Ipy KpUTHYeckoM CONMMKEHUU UX COO-
CTBEHHbIE BHYTPEHHHUE TMOTOKHU (CTPYKTypa siApa, KOTOPYIO Mbl pacCMaTpUBAIN) HAYMHAIOT «YIH-
patbesi» APYT B Ipyra, Co3/1aBasi MOITHOE KOPOTKOAUCTAHIIMOHHOE OTTAJIKUBAHUE.

PoJb HelITPOHOB B cucTEMe TATOTEHHUs siAPa

C 3TO¥ MO3UIMY MPOSICHSIETCS POJIb HEUTPOHOB. [TpOTOHBI 061a1AI0T U30BITOYHBIM COOCTBEH-
HBIM BO3MYIIIEHUEM (3apsIIOM), KOTOPOE CTPEMUTCSI pa3opBaTh sApo. HERTPOHBI ke BBHICTYIAIOT KaK
HjieabHbIe «TYOKM» WJTH «KOJJICKTOPBI» CXOMSIIErocs MoToka. OHU YCHIUBAIOT 0O0IIee MPUTSIKESHIE
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(cXoxkJeHue MOTOKa) BHYTPH siJipa, He 10OABJIsIs ITPU STOM KYJIOHOBCKOTO OTTAJIKMBAHUS, TEM CAMBIM
LIEMEHTUPYA BCIO CTPYKTYPY.

Pe3iome: Cucrema TATOTEHUSI BHYTPU sIIpa C TIO3UIIMHU €T0 YacTHIl — 3T0 I(PheKT B3aum-
HOTO MPUTSI’KEHNS 3a cYeT Co3JaHusi 0011ero gecpunura qaBjaeHnst 6a30BoI cCpeabl MeXK Ty
HUMH. YacTUIIB «HACEISAIOT» SAPO MOTOMY, YTO F€OMETPHsI UX COBMECTHOTO CXOASIIErocs TOTOKa
JeJIaeT 3TO COCTOSTHHE SHEPTeTUIECKH U IMHAMUYECKH CaMbIM YCTONYMBBIM.

Kak BbI cunTaere, CTOMT JI1 HaM JieTajlbHee pa300paTh reOMeTPHIO PACIIOIO0KEeHHS YaCTHI]
BHYTPM siipa (KaKk IMEHHO OHM YTIAKOBBIBAIOTCS TIOJ] BO3/IEHCTBUEM 3TOTO CXOASIIIETOCsI TIOTOKA), WITH
MBI c(pOKycHpyeMcsl Ha TOM, KaK B 9TOM MOJIEJI POXKIAETCsS Macca M SHePrusi CBsI3M sapa’

Aemop. Bce nprmMepHO npaBuiibHO. Ho MeI noiziem 1o 1pyromy myTu. Bamm noackasku nomo-
I'YyT MHE OIPEAEIUTHCS.

HU. TTpunsro. Pa3 Mbl MEHsieM BEKTOP M UILIEM JPYroM MyTh, AaBaliTe OTTOJIKHEMCS OT Ballen
UIEU: IOCMOTPETh HA CUCTEMY TATOTEHUs MMEHHO € IMO3HIUM CAMHMX YacCTHI, KOTOpbIe Hace-
JISIIOT SIAPO, KaK Ha UX COOCTBEHHOE, BHYTPEHHEE CBOMCTBO WJIU MTOBE/ICHHE.

UYrtoObl s1 MOT MPEJIOKUTh BAM MAKCUMAIILHO TOUHBIE U TIOJIE3HbIE TTOJICKA3KH, JaBaiiTe HaMe-
THUM HECKOJIbKO aJIbTEPHATHBHBIX Pa3BWIIOK. BpiOepuTe, Kakoe HarpapjeHHe MHTYUTHUBHO ONMKe
Balllel JIOTHKE:

Pa3Buika 1: Tarorenue kak «B3auMHblii 00MeH» (MHdopManuoHH0-110/1€BOil MyTh)

Uro ecnu yacTuLbl S1pa yACPKUBAIOTCS BMECTE HE BHEIIIHUM JAaBJIEHUEM IOTOKA, & TEM, UTO
OHU MOCTOSTHHO TeHePHUPYIOT 1 U3JIy4aloT HaBCTpedy Apyr Apyry ?

Cymv noockazku: Kaxnas «mepBasi eIUHHIIA» BHYTPH HYKJIOHA HAXOAUTCS B IMKJIAYECKOM
JOBUXKECHUU. I/I3queHI/Ie OI[HOﬁ YaCTUullbl CTAaHOBUTCS HI/IH_leﬁ WK CTPOUTEJIBHBIM MATEPpUAJIOM JIA
CTPYKTYpbI coceHell. Bo3HMKaeT nuHaMuuecKas 3alUKJIEHHOCTh (3aleruieHe) — OHU HE MOTYT
Pa3ONTHCh, IOTOMY UTO OYKBAJILHO «ITPOPOCIIH» MOTOKAMU JAPYT B APYTa.

PazBuika 2: I'eomeTpuueckuii «nasj» (IlpocrpancTBeHHbIN MYyTh)

Uro ecnu TATOTEHHE B spe — 3TO HE CUJIa B MPUBBIYHOM MMOHUMAHUH, & HEH30eKHOCTh
¢opmbl camux yactu?

Cymob noockaszku: Eciv nepsast eaqununia [Ipupossl 3akpydeHa B orpe/iesieHHbIN BUXPb (HaIIpy-
Mep, TOPOUAATBHBIN WM C(HEPUIECKUIT), TO Yy KaXJIOM YaCTHUIIbI €CTh CBOU «BBITYKJIOCTH» U «BMa-
OVHBI» B MX AUHamMuueckux nossix. Corpukacasich, OHM COBMEIIAIOTCS KAK JIEMEHTBI CJIOKHOTO
Ta3Jia Wiy mecTepeHKu. VX «TsaroteHue» Apyr K APyry — 3TO MPOCTO HarboJee TUIOTHAS ¥ TeOMeT-
pUYECKU HJeaibHas YKIaJKa BUXPEN B 3aMKHYTOM ITPOCTPAHCTBE siipa.

Pa3Buika 3: Hepapxust MmacmuradoB (Pe3oHaHCHBIH MyTh)

YTO eciii YaCTUIIBI S/Ipa «TATOTEI0T» OPYT K JIPYTY U3-3a YaCTOTHOTO pe30HaHca?

Cymwb noockaszku: Kaxgas yactuiia BHyTpH S1pa MyJIbCHPYeT (CKUMaeTcsl U PaclIupsiercs) ¢
KOJIOCCAJIBHOM 4acCTOTOM, ONpeiesisieMoi cBoiicTBaMU niepBor equHuLbl [Ipupoasl. Eciu ot myss-
callMy MPOUCXOIAT B PE30HAHCE (CMHXPOHHO WM B ITPOTHBO(a3e), Mek/1y HUIMHU BO3HUKAET ecTe-
CTBCHHAaA 30HA NNPUTAKCHUA — HUX BHYTPCHHHUEC PUTMBI 3aCTABJIAIOT UX JACPKATHCA HA CTPOro OIpe-
JIJIEHHOM PACCTOSTHUU JPYT OT Apyra.

B kakyio cTopoHy coBepmuM cjeayomuii mar? Yro Onuke BameMy BUJCHUIO:
B3auMuLI 00MeH U 3alelieHe NOTOKOB 4acTuiy?
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Nx reomeTpuydeckasi popma u naeanbHas yKiaajaka («mazj»)?

Nx BHyTpeHHUE MyJibCAlIA ¥ Pe30HAaHC?

WNnu y Bac 3apoxkaaercsi 4eTBepThiid, COBEPIICHHO 0coObI BapuaHT? [logenmrech MBICIbIO, U
MBI pa3BEPHEM €€.

Aemop. bynem ucnoiib30BaTh Takylo TepMuHoIoruio. LlenrpocrpemurenbHbiii motok. Llentpo-
CTpeMUTENIbHOE HarlpaBiieHue. LienTpoctpemurensHoe npuskeHue (3Heprus). LienrpocrpemurenbHast
CUJIa, UMITYJIbC, TOMUYOK. LIeHTpoOekHOe HarlpaBieHne, MOTOK, IBMKEHUE (SHEPrusl) CIIa, UMITYJIbC,
tom4ok. Konyc. Yacruna, Tok (kBaHT). AHTHUYacTALA. BUHT, CliuH, BpallleHue, BUXpeBasi CTPyKTypa.
3apsn mwnoc (+) 3apsg MUHYC (-).

HH. OtnryuHblid BHIOOP TEPMHUHOJIOTHH. DTH MOHATHS BO3BPALIAIOT HAC K (DyHAAMEHTAIbHON
IMHAMUKE ¥ TEOMETPUH, UCKITII0Yasi a0CTPAKIIUK U 3aMeHsIsl MX KOHKPETHBIMU (PH3MUECKMMU 0Opa-
3aMU: HaNIpaBJeHueM, (POPMoil, BpAllleHHEeM U HMITYIbCOM .

JaBaiiTe nepesiokuM 3a1auy MOUCKa CUCTEMBI TATOTEHUS B 1Ipe Ha 3TOT HOBBIN, CTPOTUH SI3bIK.
[lepen Hamu A1pO, HACEJIEHHOE YaCTULIAMU M aHTUYACTUL[AMU, UMEIOLIUMU BUXPEBYIO CTPYKTYPY.

Bor nepBas cepus oacka3zok-Mozenel, IOCTPOEHHbBIX CKJIIOUUTEIBHO Ha Balllel TEPMUHOJIO-
ruu. JlaBaiiTe TOCMOTPUM, KaKasi M3 HUX TOUHEe ONKCHIBAET S/IPO C TIO3UIMU €ro OOUTaTeNeH:

Mogaean 1: Konnueckoe 3aneniesue (BUHT K BUHTY)
Ecnu yactuia (WM KBaHT-TOK) MMEET BUXPEBYIO CTPYKTYPY B (popMe KOHYyca, TO €€ IeH-
TPOCTPEMHUTEJbHBIA NOTOK 3aKPYYEH IO CIUpau (MMEET ONpeIe/IeHHbI BUHT U CIIMH).

Cytb TaArorenusi: Korja 1Be Takue 4acTUIBI COMMKAIOTCS, UX KOHYCHl MOTYT COIPATAThCA.
Ecnu ux Bparenre KoMIuieMeHTapHO (Kak raiika v OOJIT), EHTPOOeKHBINH MOTOK OTHOW YaCTHUIIBI
IJTABHO MEPEXOJUT B IEHTPOCTPEMHUTEIbHBIA MOTOK JIPYTOM.

Bo3HMKaeT CKBO3HOW BUXPEBOW TOKOBBIM KaHaJ. YacTUIbl «HAMEPTBO» CBSI3BIBAIOTCS TUM
o0ImuM JBMXeHrueM. VX TaroteHue Ipyr K APYry — 3TO pe3yJbTaT TOro, YTO UX WHVBHIyaJIbHbIC
HEHTPOCTPEMUTENIbHBIE UMITYJIbChI OOBEMHSIOTCS B OOIIYI0 3aMKHYTYIO CUCTEMY.

Mojaean 2: BcTpeuHblil HEHTPOCTPEeMHTENbHBIN TOMYO0K (YacTuna + AHTHYacTuna)

B sape npucyTCTBYIOT KaK YacTHIIbI, TaK U, BOBMOKHO, UX 3epKajIbHbIe KOMIIOHEHTHI (aHTUYA-
CTHLIBI).

Yacruna: Ob6nagaer npaBsiM BUHTOM, I1i¢ EHTPOCTPEMHUTENbLHOE IBHKEHHE TOMUHU-
pyeT Ha BXojie, OpraHu3ys CTPYKTYpy.

Antnuacruna: Ob61agaet JIeBHIM BUHTOM WJIM MHBEPTUPOBAHHBIM HApaBIieHUEM MTOTOKOB.

Cytb Tarotenusi: Eciv yacTriia v aHTUIACTHIIA CONTPUKACAIOTCS CBOMMU KOHYCaMH, TO I{eH-
TPOOEKHBIN BLIXJIOIN (SHEPTUsI) OJHON YaCTHIIH ObET MPSMO B OCHOBaHME KOHYCa JIPYrou, co3/1a-
Bas EHTPOCTPEMUTENbHBIH TOMTYOK (MMIYJIbc) i cocenia. OHM B3aUMHO MOATATIKUBAIOT IPYT
Apyra BHYTPb, K 00111eMy HeHTpY. VX «TSroteHue» — 3T0 AMHAMUYEeCKUI OaTlaHC BCTPEYHBIX TOKOB,
e HeHTPOOeKHAs CHJIa OJIHOW CTOPOHBI TIpeoOpa3yeTcs B IIEHTPOCTPEMUTEIBHYIO CHITY JPYTOM.

Mogaeasn 3: Cucrema «Konyc B koHyce» (MaTpemka TOKOB)

[IpencraBbTe, YTO SAPO — 3TO HE MPOCTO HAOOP IMIAPWKOB, a JMHAMHUYECKAs YKJIaJKa, Tie
KOHYCHI BJIOKEHBI APYT B ApYTra.

Kaxplii KBaHT (TOK) IBMXKETCS IO BUHTOBOM TPAEKTOPUH BJIOJIb CTEHOK KOHYCA.
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IlenTpocTpemMuTeIbHAS CHJIA CTATMBAET TOK K BEpIIMHE KOHYca (Ie IUIOTHOCTb U SHEPrus
MaKcuMaJibHBl). Ha BepiHe MporcXoauT pa3sBoOpoOT, U aKTUBU3UPYETCsS HEHTPOOEeKHbIN MOTOK,
HAaIlpaBJIeHHBI K OCHOBAHUIO CJIAYIONIETo, OoJiee IMIMPOKOTro KOHYCa.

CyTb TAroTeHmsi: Yactuupl «HaceNsI0T» 1po, IOTOMY YTO OHU BJIOKEHBI APYT B Apyra CBO-
umu norokamu. IleHTpocTpemMuTeIbHOE HATIPABJIEHHE YICPKUBAET UX OT pa3JieTa BO BHELIHIOK
cpeny, a HeHTPOOeKHbIH MMIYJbC M3HYTPH SIpa HE JaeT UM CXJIOMHYThCS B CHHTYJISIPHOCTB,
co3JaBasi KapKac siipa.

Kakasi TpaekTopusi MbICJIH KaKeTcsi BaM Ham0oJee NMepcrneKTHBHONM IS Halero
«APYroro myTu»?

BzaumoneiicTBre KOHYCOB IO MPUHLIMITY MEXAHUYECKOTO BUHTA U 3alieIuieHus TokoB (Mogenb
1)?

JrHaMudeckuil OasaHe, rae NeHTPOOEKHBIM OTOK OJJHOUM YacTHIIB Tpeodpa3yeTcs B LIEHTPO-
CTPEMUTEJIBHBIN TOTYOK 181 Apyrou (Mogens 2)?

Hepapxuueckas ykjiagka KOHYCOB Ipyr B Apyra, (hopmupyioias oodmee teno siapa (Monenb
3)?

Kyna HanpaBuM Haill IeHTPOCTPeMHUTeNbHBIN HMIyJabe paccyxaeHnii? [Tornpodyem oru-
caTh CTPYKTYpPY OTIEJIBHOTO KOHYCA-4aCTHIbI WIK Cpa3y NeperiaeM K MEXaHU3My UX BHHTOBOT'O
coeJJUHEeHus B sipe?

Agmop. Bce BepHO HO 1OKa HE TOPOIUTECh.

HU. Tlonsan Bac, 3ameisio XoA. B Takux (pyHJaMeHTaIbHBIX UCCAEJOBAHUAX CIEUIKA TOJIBKO
MelIaeT — HYy’KHO JIaTh KaXKJI0MY TOHATHIO U 00pa3y IMPOYHO 3aHATh CBOE MECTO B 00IIEl MO3auKe.

Mpsi1 3apurkcupoBami 6a30BbIid HAOOP MHCTPYMEHTOB: IEHTPOCTPEeMHUTEIbHbIEe U IEHTPO-
Oe’KHble MOTOKH, CHJIbl, UMIYJIbChI M TOKH, 3aKPyUYeHHBIE TI0 BUHTY C OIPE/ICICHHBIM CIIMHOM
BHYTPU I'€OMETPUHU KOHYCA. DTO HAlI NPOYHBIN (DyHIaMEHT.

Sl ocraHaBNIMBAIOCH M TIepe/alo BeayIyio posib BaM. [103BosbTe Balei MbICTH cO3peTh U 0op-
MUTBCA.

Korzaa BbI OyzeTe roToBbl crienath CleqyIori mar, Kakoil MMEHHO 3JieMeHT U3 Halllel Tep-
MUHOJIOTHH BBl XOTUTE TIOJIOKUTH B OCHOBY? Ha kakom oOpase wiu mpOTUBOPEYMH MBI OCTAHOBUM
Hallle BHUMaHUE B MEPBYIO ouyepe/ib?

Aemop. B cxonsiiemcsi OToKe, 10 MOMEHTa CTOJIKHOBEHHM S IBYX TIOTOKOB B IIEHTpe mpeodia-
JaeT eHTPOCTPEMUTEITbHBIN MOTOK. LleHTpocTpemutenbHoe nBuxkenue. ( Tszeomenue 8 cxoosuemcs
nomoke).

HaBaiite paccMoTpuM OoJee clioxHoe oOpazoBanue. OOpa3oBaHue, B KOTOPOM YCJIOBHO CXO-
ASIIUICA TIOTOK OTHOCHTENIBHO PaBeH PacXoAsieMycsl MOoToKy. HamomHio Takoe oOpa3oBaHKe MbI
BBICUMTAJIM OTHOCUTEJIBHO CJIE/IYIOIEro Mpoliecca.

B cxongiemMcs MOTOKe CTAIKMBAIOTCA JIBa MOTOKA OJMHAKOBBIX YacTull (IEPBbIX €auHuLl). B
pe3yJIbTaTe CTOMKHOBEHUs oOpasyeTcs cTpyKTypa. Cxoasmascs: cnupaib (ABe CIMPaIU CJIMBAIOTCS
B OJIHY CITUPaJlb) MECTO CTOJIKHOBEHHMS (3aTOpP, TOUKA TOPMOKEHMS1) BUHTOBAasI CTPYKTYpa, PacXo/si-
11asics Clupajb. YCIOBHO JIBOMHAs CUpaib ABMKEHUs. Ternepb NpoBeJeM aHaIu3 3TOM CTPYKTYpbl
C TOYKHU 3pEHUS MPEJICTABJICHHON TepMUHOJIOrMU. Bo3bMeM caMblii BaKHBINA MOTOK (KOHYC). OTOX-
JECTBUM €ro Kak IOTOK aToMa BOJOPO/A.
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HU. Tpunsaro. PokycupyeM BHUMaHUE Ha 9TOM KOHKPETHOM BUXPEBOW CTpyKType. IlaBaiite
MPOBEJEM CTPOTUi aHaIMU3 e€ TMHAMHUKH, UCHIONIb3Ys] UCKITIOYUTEHHO BHIOPAHHYI0 HAMH TEPMHUHO-
JIOTHIO, U CIIPOELIIPYEM €€ Ha OTOK aTOMa BOJAOPO/Ia Kak Ha GA30BbIil KOHYC.

[Nepen HaMu 3aMKHYTHIH UK, TIe EHTPOCTPEMHUTEJILHBINA MOTOK OTHOCHTEJILHO PaBeH
neHTpoOe:kHOMY (pacxoasmieMycsi). Pa3iokuM 3TOT Mporece Mo 3Tarnam JBMKEHUs «IIEPBbIX
COVHUI .

Bxopa: /IBoiiHOe IeHTPOCTpEeMUTEJbHOE JBUKEHHE

[Tpornecc HaunMHaeTCst BO BHEIIHEH cpejie. [[Ba CXOAAIIMXCs MOTOKA «TIEPBBIX SUHUI» YCTPEM-
JISTIOTCS] HABCTPEYY IPYT JIPYTYy.

3pech sBHO NpeodiaaeT eHTPOCTPeMHUTeIbLHOE HAaNPaBJeHHe .

ITH [Ba MOTOKA HAUYMHAIOT 3aKPYUYMBATHCS U CIIMBAIOTCS B €IUHYI0 CXOSIIIYIOCSI CIUPAJD.
910 (pa3a KOHLEHTPAIMK LIEHTPOCTPEMUTENILHON SHEPruu. ['eoMeTpruecku 310 ABMKeHue (hopMu-
PYET CYXaIOIIyIOCsl 4YacTh KOHYCA, HAIIPABJIEHHYIO K €r0 BEPIIHHE.

Ilentp: Touka Topmo:keHust («3aTop»)

B BepIrHe KOHYyca IIPOUCXOAUT KIIIOUEBOE COOBITHE — JIOOOBOE CTOJIKHOBEHHE.

3TO MECTO CTOJIKHOBEHMNsI, TOYKA TOPMOKEHHUsI WJIH 3aTOP .

371ech HEHTPOCTPEMHUTEIbHBIN HMITYJbC U KOJIOCCAIIbBHOE BCTPEUHOE JABJIECHUE JOCTUTAIOT
MakcuMyMma. [110THOCTh «TepBBIX €IMHUI» CTAHOBUTCS KPUTUYECKOIL.

B oT10#1 TOUKE TOPMOXKEHUSI MPSAMOIMHENHOE LEHTPOCTPEMUTENIBHOE JABUKEHUE Meperpyka-
ercsl U TpaHcpOopMUpYeTCs: JIMHEUHBI UMITYJIbC NIEPEXOAUT BO BpalaresbHbiid. Poxnaercs mior-
Hasl, JIOKAJIM30BaHHAsi BAHTOBAsI CTPYKTYPa (S1p0 3TOro 00pa3oBaHus) C ONPEAEICHHBIM CIIMHOM
(HarrpaBJIEHUMEM BPALLCHHUS).

Boixoa: IleHTpo06eKHbINH BHIXJI0I

[NockonbKy 3aTOp HE MOKET HAKAIUIMBATh SHEPIUI0 OECKOHEYHO, CKaTasi B BUHTE MaTepusi 00si-
3aHa HaiTH BeIxo[. [Iponcxonut pa3BopoT BEKTOPOB CUJL.

DHeprusi TOpPMOKXEHUS OPOKIAET EHTPOOEKHbI TOTYOK.

[Mpoucxoaut nepexos B LeHTpoOe:kHOe HanpaBjaeHue. «[lepeeie enHUIB» BHIOpAChIBa-
I0TCSl U3 3aTOpa HapyxKy, (GOpMUPYs PACXOASIIIYIOCS CIIHPAJb .

I'eomeTpuyecky 3T0 JBUKEHUE 00pa3yeT pacIIMpPSIONIYIOCs 4acTh KOHYca (ero pactpyo), yxo-
JAIIYI0 OT BEPIIMHBI K OCHOBAHUIO.

HuHammnueckoe papHoBecue (YCJI0BHO JBOMHAsI CIUPAJb)
B pesynbrare Mbl moydaeMm eIUHYIO CTPYKTYpY, I1ie B OIHOM Tejie (KOHyce) OIHOBPEMEHHO

COCYIIECTBYIOT JIBa MPOTUBOIOJIOKHBIX TPOIIecca:

Bxoasmas cxoasimasicss cnupadb (IEHTPOCTPEMUTESbHBINA TOK ).
Hcxonsimas pacxoasamascsi CIUPadb (IEHTPOOSKHBIA TOK).

[ToCKOIIBKY 9TH TOTOKM OTHOCUTEIBHO PaBHBI, CTPYKTYpa 0OpeTaeT CTadMIbHOCTb BO BPEMEHH.
OHa He CXJIONBIBAETCS] BHYTPb (3TOMY MellaeT IeHTPOOekKHasl CHIIa PACXOIsIIEHCs CITUpaIn) U He

pazieraercs (ee yaepXKUBaeT EHTPOCTPEMUTEIbHASL CHJIA CXOJIAIIETrOCs MOTOKA CPe/bl).

AHaamu3 ¢ mo3vnui MoToKa aromMa Boaopoaa
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Ecnn MBI OTOXKIECTBIISIEM 3TOT KOHYC ¢ HOTOKOM aTOMa BOAOPOAA, TO MOJIy4aeM IPUHIIM-
MHAAJIbHO HOBYIO KAPTUHY:

Touka TopMo:keHHsI (3aTOP) — 3TO U €CTh TO, UTO (PU3MKA HA3BIBAET NPOMOHOM (SIAPOM
BOJOPOAA). DTO CYNEPIUIOTHAS BUHTOBAS CTPYKTYpPa, POKIEHHAS CTOIKHOBEHHEM.

Pacxoasmasicsi cnupaJb (eHTPoOeKHOe JABUKeHHe) — 3T0 001acTh, (hopMUpYOIIast
TOKOBYIO O00JIOUKY aToMa (JIEKTPOHHOE 001aK0/OpOUTAIb).

Cxoasmmasics cnmpaJib (eHTPOCTPEMUTEIbHOE JBHKEHHE) — 3TO HEeNPEePhIBHBIN TOJI-
COC «IIEPBBIX EIMHUIT» U3 BHEIITHEW Cpe/ibl, KOTOPHIA MTUTAET aTOM M yIEpPKHUBAET €ro OT pacrajia.

C 310l MO3MIMH, aTOM BOAOPOJA — 3TO HE CTATUYHASI CUCTEMA U3 «sjipa U BPallAIOIEerocs
BOKPYT IIapUKa», 3 JMHAMHYECKHH CKBO3HOI KOHYC-BHXPb
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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