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AHHOTaAIUSA

B coBpeMeHHOI (pM3MKe KBAaHTOBAs MEXaHWKA UTPaeT BEXyIIyIO
POJTb B BOIPOCaxX OOBSCHEHU S 3aKOHOB MUKPOMHUPA U €€ MeTbUanIIiX
TIpeACTaBUTeNell — 3eMeHTapHbX dactvil. OJHAKO ee IMOCTYJaThl
TIOPOH CJIMIIIKOM 3aITyTaHbl ¥ TPOTUBOPEYMBBL. DTO TIPU3HAIOT JIaXke
CTOpOHHUWKHU. Hay4HBII MHp OCTpO HyXKIaeTcs B ee aJbTepHATUBE
— KOHIIEMIINY, CIIOCOOHOM TOMOYb KBAaHTOBOUM TEOpPHH PEIIUTh ee
npobnieMsl. TakuX albTepHATHB MPEIArayioch yxe Hemaso. B aToi
kHure ['mmanaiickuil Yuutens Jxyan Kxyn npeniaraer cBoil BApUaHT
— 3(}UpHYI0 MEXaHWKYy, WM MEXaHWKy 3JIeMEHTapHBIX dJactull. B
9TOW KHHUTe MBI CTPEMUMCSI OOpATUTh BHUMAHWE YMTATeNIed Ha ykKe
VMEIOIINeCs B HAyKe OTKPHITHUS, COBEPIIIEHHbIE HEe TOIBKO 10 HAC, HO
W paHblile CaMO KBAHTOBOU MexaHukH. Pedus uyiet 00 uaesax [anmnes
n HeloToHa, 1 O CO3JaHHOM MMM KJIACCHYECKOM MeXaHHMKE. ITO



BTOpas padora u3 cepun «Yuenue Ixyan Kxyma — D3orepuueckoe
EcrectBo3Hanme». JKenaem BaM yBJIeKaTeIbHOTO MPOYTEHUs !
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1. Yemy nmocBsineHa MexXaHUuKa
Hymu (3J1eMeHTapHOM YaCTHIIbI)

B nanHon kHure Mexanuka Iy (37eMEHTapHBIX YaCTHIL)
BBICTYIaeT B KayeCcTBE aJIbTepHATUBb KBAHTOBOH MeXaHHUKe .
A KBaHTOBas MeXaHMKa, KaK W3BECTHO, CTPEMUTCS TOCTUYb
TIPUPOY Y 3aKOHBI MOBEICHU S IeMEHTAPHBIX YacTuIl. BoT u Me-
xaHuKa [yl CTpeMUTCs K TOM Ke 1IeJTH.

KBaHTOBas1 MexaHMKa MO-HACTOSIIIEMY 0OpeJsia OBy O] HO-
raMy B Hadajie XX BeKa B CBS3HM C OTKPBHITHEM PaJHOAKTUBHO-
cTh. SIBJIcHMEe PaJMOAaKTUBHOCTH TIOCTYKHUIJIO JIOKA3aTeIbCTBOM
TOr'0, UTO BelecTBa (XUMHUUYECKUE JIEMEHTBI) COCTOSIT U3 OoJtee
MEJIKUX COCTaBHBIX YacTel — 1eMeHTapHbIX YacTull. C ofHUMU
TMOJIO)KEHUSAMU KBAaHTOBOW MEXaHUKHU MBI COTJIACHBI, C TPYTUMU
— HeT. B nanpHeleM Mbl 00s13aTeIbHO TTIOTOBOPUM 00 3TOM 00-
Jiee TIoIPOOHO.

Kpome Toro, Mbl He pazzensem MONOKEeHUN PesIITUBUCTCKON
MeXaHUKH (32 HEKOTOPHIMU WCKJII0OUeHUAMH). HamoMHuM Bam,
YTO B OCHOBY PENIITUBUCTCKON MEXaHWKHM Jierjia CIieliaibHas
TeOpHsl OTHOCUTETbHOCTH AsbOepra DuHIITeHHa. B pensru-
BUCTCKOUM MEXaHUKe BhIPaKaeTCs MHEHHE, YTO OOBEKTHl MUKPO-
MHpa B CBOEM JBWXEHHM W TIOBEJCHUU B IIEJIOM TOIYUHSIOT-
Cs1 COBCEM MHBIM 3aKOHaM MEXaHUKH, HeXeTM OObEKThl MaKpO-
MUpa, T. €. AKOObI 3aKOHBI KJIACCHUECKON MEXaHUKU HE MOTYT



OBITh TPUMEHUMBI K MUKPOOOBEKTaM, HallpUMep, K SJIeMEeHTap-
HBIM YacTULIaM. MBI He coryTacHbl ¢ 3TUMU Te3ucamu. Kak 3to Hu
YAUBUTEJIBHO, HO KJIACCUYECKasi MEXaHUKA SIBJISIETCS KJTIOYOM K
pelieHuIo Beex mpooseM (pU3UKU, XMMHUK, ACTPOHOMUU U OHOJIO-
ruv. 3aKOHBI 3TOM MEXaHUKH JIE)KAT B OCHOBE aOCOJIIOTHO Kax-
JI0r0 PUPOJHOTO SIBJIEHUS1, OJHAKO HE COBCEM B TOM BU/IE, B KO-
TOPOM OHM CYIIECTBYIOT B HACTOSIILIEE BPEMSI.

Korna Mbl BeieM peub O Teslax — IUIOTHBIX, KUAKUX WK Ja-
e 0 ra3000pa3HbIX, HAM KaKeTCsl, YTO BCE MPOUCXOJISINEE C HU-
MU OYEHb eCTECTBEHHO. Tena nepemenialoTcsi — o MHEPLMH, TOJ
JEWCTBUEM MIPUTSIKEHUSI WM 32 CYET MOCTOSIHHOTO BO3AECUCTBUS
Ha HUX CO CTOPOHBI Ipyrux Tei. Takxke OoHM AeOpMUPYIOTCS
win paspymaiTtcs. JIio6oi MoxeT OecnpensTCTBEHHO HaOIo-
JaTh BCE 9TO, OMUCHIBATH U U3y4daTb. YeM 1 3aHUMAIOTCS yUEHbIE
BCEro Mupa.

OpHako JaHHbIE METO/bl COBEPIIEHHO HE MOAXOAAT JJIs UC-
ClieoBaHUs1 OObEKTOB MUKPOMHUPA — XMMUUYECKHUX JIEMEHTOB U
3JIEMEHTAPHBIX YaCTUI] — CTAOMIIBHBIX M HeCTaOWIbHBIX. 1X pas-
MEepbI CJIMIIIKOM MaJlbl ISl TOTO, YTOOBl MBI MOIJIM HENOCpel-
CTBEHHO, BU3YaJIbHO HAOMIONAaTh UX CaMUX M TO, Kak OHU cels
BeayT. OTciona Bce mpoOaeMsbl U CJI0KHOCTA KBAHTOBOM (PU3UKHU
¥ TO OOMJIHE TEOPHH, CTPEMSIIMXCS PACKPBITh IPHPOIY MUK PO-
MUPa U 3aKOHBI, 10 KOTOPBIM OH CYILIECTBYET.

B stoit padore Yuutens BueBpemenHoit Myapoctu B Juiie
OOHOro U3 Hux — Yuurenda xyan Kxyina — oTcramBaioT 1oso-
JKEHHE, COITIACHO KOTOPOMY CTPOEHHE JII0O0TO Tesla B KOHEUHOM



UTOTe CBOIUTCS K OJHUM JIUIIIbh JIEMEHTapHbIM yacTuiiaMm. Bee
MOCTPOCHO M3 HUX. Henennmele s71eMeHTapHble YaCTULIBl — TO
cTaOusbHble YyacTuilpl. HectaOuiibHBIE YaCTULIBI — 3TO KOHIJIO-
Mepathl, COOpaHHbIe U3 CTAOWIBHBIX YacTull. B cBoio ouepep,
13 MEJIYAMIIMX KOHIJIOMEPATOB COOMpatTcs 0ojiee KpyITHbIE, U
TaK Jajiee — 10 TeX MOp, MOKa HaIleMy B3Iy He MPEACTaioT
3aMeTHbIE B3IJISIy Tela.

W ecnu BBI XOTS1 ObI HA BpeMsI PUMETE YTBEPXKIEHHUE, UTO BCE
MOCTPOEHO U3 CTAOWIIBHBIX SMIeMeHTapHbIX yacTwil (Ilyr), Toraa
JIOTUYHO Oy/IET MPEIOIOKUTh, YTO 3aKOHBI, YIIPABJISIONINE Me-
XaHUYECKHMM MOBEACHUEM TeJl, HOAXOAAT U JJIsl TOTO, U3 Uero 3TU
TeJIa MOCTPOEHBI, T. €. 151 yacTuil. bosiee Toro, Hy:)kHO OCO3HaTh,
YTO MeXaHHKa TeJla CKJIAAbIBAETCS U3 MEXaHUKHU KaKJI0TrO MeJlb-
JalIero KOMIIOHEHTa B ero coctaBe. M ecimi Obl YaCcTHIIBI TIOJI-
YUHSJIUCh KAKMM-TO UHBIM 3aKOHAM ITOBeJIeHM s, TO, HECOMHEH-
HO, ¥ TeJla, COTKaHHbIe U3 YaCTUIl, PYKOBOJCTBOBAIUCH Obl TEMU
Ke caMbIMU 3aKOHaMH. BCIOMHHMM XOPOIIO U3BECTHOE OKKYJIbT-
HOE BblpaxkeHue — «Kak HaBepxy, Tak ¥ BHU3Y». Tesla IpuTAru-
BaIOTCS TOJILKO MOTOMY, YTO CLIOCOOHOCTBIO TTPUTATHBATH 00J1a-
JIAI0T YacTUIlIbl B UX cocTaBe. M oTTajkuMBaHue Tea UMEET MeCTO
TOJIBKO M3-3a TOTO, YTO OTTAJIKMBAETCS OIPE/ICTICHHBIN TUIT Ya-
CTUI] B UX cocTaBe. 1l MHEPLIMOHHOE TBUKEHHE TEN — PE3YJIbTAT
VMHEPLIMOHHOCTHU YaCTHII.

Msl nipu3bIBaeM Bac He M300peTaTh YTO-TO HOBOE TaM, IJie
HE JI0 KOHIIa TIOHSITO M MCTIONB30BaHO cTapoe. [lapaiite puckHeM
MEPECMOTPETh 3aKOHBI KJIACCUYECKOW MEXAHMKHU C YYE€TOM TO-



ro, YTO MPOCTPAHCTBO 3anoyHeHo Jymamu. A takxe copmy-
JIMpyeM HOBbIE 3aKOHBL. ONMpasch Ha CTapble IEPECMOTPEHHBIE
Y HOBBIE 3aKOHBI, MOMPOOYEM 3aJI0KUTh OCHOBBI MEXaHUKH Jly1il
(371eMeHTapHBIX YacTull). Mbl yBepeHbl, UTO 3aKOHBI KJlacCchye-
CKOW MEXaHUKH MOKHO C YCTIEXOM HCIIONIb30BaTh sl OObsICHE-
HUS BCEX SIBJIEHUU MUKpOMUpa. UTO U NOmnbITaeMcsl MPOJEMOH-
CTPUPOBATh B ITOU YACTH.



2. Yactuunl Uun n 1. Mmacca n
aHTHMAacca. MOJOKHUTeJJbHbIN
U OTPHUIATEJIbLHBIN 3apsaa.
BEHIECTBO M AaHTHUBEIECTBO

1. YacTuns Uap n An.

1) Yactunsl Unp — noryiomawmue Jgup — GopMUpYIOT
B 3¢upHOM 1osie Beenennoit nose [putsokenus.

Ddup 3¢pUpHOro Mojst CTPEMUTCS ABUTATHCS K TAKOW YaCTH-
1I€ B COOTBETCTBUU C 1-bIM MPUHIIUIIOM 3akoHa ferctBust Cui —
«[Ipupona He TepnuT MyCTOThl». DTOT ABMKYIIMIICS MO HAIPAB-
JIeHUIO K Yactuiie 3¢pupHbiii noTok U ecth [losie Ilpurskenns.

Kaxpas yactuua, nornomawomas Sgup, NoriomaeT B €IMHU-
Iy BpEMEHU CTPOro ompeaesieHHoe KoinuuectBo Ddupa. U3-3a
TOro 4TO (puUp 3(PUPHOIO MOJA BCIOAY PaBHOMEDPEH, HE UMEET
YIUIOTHEHUI WK pa3pekKeHnuid, MOKHO TOBOPUTH O CKOPOCTH TIO-
miotenust dgupa. CKOpOCTh MOMJIONIEHUS Kak pa3 v OyIeT yKa-
3bIBaTh Ha KOJIMYECTBO 3upa, MoIjioIaeMoe yacTulien B eIu-
HUILYy BPEMEHHU.

2) Yactuns! AH - ucnyckawmue Jcup — GopMupyoT B
a¢pupHom nosnie Beenennou [one OTrasikuBanus.

Ddup 3(puUpHOTO MO CTPEMUTCS OTAAATHCS OT TAKOU Ya-
CTUILIBI B COOTBETCTBUM CO 2-bIM MPUHLIAIIOM 3aKOHA JEUCTBUS



Cun — «ITpupoaa He TeprUT U30BITKA» . DTOT OTAAJISIOIIUNACS OT
yacTullbl 3(UpPHBIA OTOK — 310 U ecTh Ioe OTraskuBanus.

Kaxpaas yacruua, ucnyckamoias dgup, UCITyCKAeT B €TUHUILY
BPEMEHHU CTPOro OIpesieieHHoe KoanuecTBo Ddupa. CKOpocTh
ucIyckanusi D¢upa yKa3blBaeT Ha KOJIMYECTBO Ddupa, UCIyc-
KAaeMO€ YaCTULIEN B €IUHUILY BDEMEHHU.

2. Macca — anTumacca.

A Tenepsb AaBaiiTe MPOBEIEM Mapaljiesib Mekay (PU3NUECKOM
BEJIMUMHOM, CYILIECTBYIOIIEW B HayKe, MAaCCOM M 4acCTO MCIOJb-
3yeMbIMHU B 9TON KHUre noHArusamu — Ione Ipursaxenus u I[o-
se OTTaJIKuBaHusl.

Yactunwl ¢ [Hoasvmu Hputsakenns (vactunbl Uab) OT-
BETCTBEHHBI 32 MIPOLIECC TPABUTALMH — T. €. IPUTSKEHUS K HUM
apyrux yacrull. Iomne IIpursaxenus — 310 u ectb Macca.

Yacrunsl ¢ [Hoasavn OrrankuBanus (yactunbl AH) oT1-
BEYAIOT 3a MPOLIECC AHTUIPABUTAIUM (TIOKA HENPU3HAHHBIN
o(pUIMAILHONM HAyKOW) — T. €. MPOIECC OTTAJIKMBAHUS OT HUX
Jpyrux 4actuil. B Hayke moka HeT cooTBeTCTBUs NoHATHUIO [Tose
OTTankuBaHusi, Cle0BATEIbHO, IPUAETCS €ro co3/aTh. Takum
oOpazom, [Tone OTTankuBaHus — 3T0 aHTEMAcCCA.

3. DneKTpHUUYeCKNl 3apsi]i — MOJOKUTEJbHbIH U OTPH-
aTeJbHBIH.

Ilymaio, He MHe OTHOW XOTeJIOCh U X04eTcsl 00beAMHUTH (hop-
MyJly, OINMCHIBAIOIIYI0O T'PABUTAILIMOHHOE B3aMMOIEHCTBUE TeJ
(3aKoH BCEMHPHOTIO TSTOTEeHMsI), C (POPMYIIOii, MOCBSIIIEH-
HOM B3aMMOJEUCTBUIO JIEKTprUecKux 3apsaoB (3akoH KyJio-



Ha). Tak naBaiite caenaeM 310!

HeoOxoauMo NoCTaBUTh 3HaK PaBEHCTBA MEXKIAY TOHSATUSMU
Macca v MoJI0KUTeJIbLHbIN 3apsi/l, a TAK)KE MeX/1y IOHATUSMU
aHTHMAacca U OTPULATENbHbIN 3apsi.

[TonoxuTenpHbIN 3apsi (MJIM Macca) XapakTepru3yeT YacTUIIbI
Nub (c [Homamu Ilputskenust) — T. €. nomiomawime 3pup us
OKpYXkaloIiero 3(pupHOro noss.

A oTpuLIaTeNIbHBIN 3aps]l (MJIM aHTUMACCa) XapaKTEPU3yeT Ya-
crubl AH (¢ Iomamu OTTasKMBaHMA) — T. €. UCIYCKAIOIIME
3(pup B okpyxawiee 3(pupHoe noie.

CobcTBEHHO TOBOPSI, Macca (WM MONOKUTEIbHBIN 3apsij), a
TaKke aHTUMacca (UM OTPULATENIbHBIN 3aps]l) yKa3blBae€T HAM
Ha TO, YTO JIaHHAasl YyacTUla MOMIOMaeT (MK ucnmyckaer) Dgup.

UYro KacaeTcs NOJ0KEHUS ANEKTPOIUMHAMUKH O TOM, UTO MPO-
UCXOJUT OTTAJIKUBAHUE OJJMHAKOBBIX IO 3HAKY 3apsiI0B (KakK OT-
pULIATENIBHBIX, TaK U IIOJIOKUTENIBHBIX) U NIPUTSDKEHUE JIPYr K
JpYTy pa3HbIX IO 3HAKy 3aps0B, TO OHO HE COBCEM TOYHO. U
MPUYHMHA 3TOTO — HE COBCEM BEPHOE TOJIKOBAHUE OMNBITOB IO
JIEKTPOMAarHeTU3MY.

Yacruupl ¢ [onamu Iputsxkenus (IONOXKUATENBHO 3apsKEH-
Hble) HUKOTJAa He OylyT OTTaJKuUBaThcs Apyr oT japyra. OHu
TOJIBKO MPUTATHBAIOTCA. A BOT yactuuibl ¢ [lonsamu OTtrasnikusa-
HUs (OTPUIIATENILHO 3apsiKEHHbIE ), JEUCTBUTEIBHO, BCeraa OyayT
OTTaJIKUBAThCA IPYT OT Apyra (B TOM YUCIIE U OT OTPULIATENILHO-
r'o MOJII0CA MarHuTa).

Yactuupl ¢ [omamu [putsxenns (IOJIOKUTEIBHO 3apsiKeH-



HbIE) MPUTATUBAIOT K ceOe JoOble YacTHUIIbl: KaK OTPHUIIATEIbHO
3apskeHHble (¢ [lonsamu OTTanKkvBaHuA), TaK W NOJOKUTEIBHO
sapsokeHHble (¢ [Tomsmu [putsokenust). OqHako ecim ode va-
crunpl oonanaoT [lonem Ilputsskenus, To Ta U3 HUX, ube [lone
[MputsoxeHus: 6osbiie, OyneT B OOJbIEN Mepe cMelaTh K cede
JPYTYIO YaCTUILy, HeKeJIM 3TO OyJIeT JeIaTh YacTHIIA C MEHBITM
[Tosnem IIputaxenus.

4. BemecTBO — aHTHBEIECTBO.

B ¢usuke MmaTepuen Ha3bIBAIOT TENA, a TAKKE XUMUUECKUE
3JIEMEHTBI, U3 KOTOPBIX 3TH TeJla OCTPOEHBI, U €IIE JIEMEHTap-
HbIe YAaCTHIIBL. B 11€JI0M MOXHO CUMTaTh MPUOIU3UTESIHHO BEp-
HBIM HMCIOJIb30BaHKE ITOTO TepMHUHA MOA00OHBIM 00pazom. Beapb
Marepusi, ¢ 330TepUYECKOil TOUKU 3PEHUSI, ITO CUIIOBbIE LIEH-
TP, C(pepbl IEMEHTAPHBIX YACTUI. XUMUYECKHUE JIEMEHTHI M0-
CTPOEHBI U3 3JIeMEHTAPHBIX YACTHUII, a Tela — U3 XUMHUYECKHX
anieMeHTOB. Ho B KOHEYHOM UTOre BBIXOAUT TakK, YTO BCE COCTO-
UT U3 IeMEeHTapHbIX YacTull. Ho eciu ObITh TOUHOM, TO BOKPYT
ceOs1 MbI BUiUM He Matepuio, a Jlyiv — T. e. 37ieMeHTapHbIe Ya-
CTUIIbI. DJIeMEHTapHAas YacTUla B OTJIMYME OT CUJIOBOTO IIEHTpa
(. e. dyma B ominure oT Marepuun) Haje/leHa KauyeCcTBOM — B
Heil TBOpUTCS U ucye3aer Ddup.

[loHsiTHe BelecTBO MOKHO CUATATh CHHOHMMOM HUCTIONb3Y-
emoro (bU3UKOM MOHATHS MaTepusi. BemecTBo — 310, B OyKBasb-
HOM CMBICJIE, TO, U3 YEr0 COCTOAAT BEUIH, OKPYXKAIOIIME YeJIOBe-
Ka, — T. €. XMUMUYECKHE JIEMEHThI U UX COEAUHEHUs. A XUMUYe-
CKHE JIEMEHTBI, KAK YK€ YKa3bIBAJIOCh, COCTOSIT U3 JIEMEHTap-



HBIX YaCTHII.

JJ1s1 BeniecTsa U MaTepyr B HayKe CYIIECTBYIOT MOHSTUSI-aH-
TOHHUMbI — AHTHBEI[eCTBO U aHTUMAaTePHsl, KOTOPbIE SIBJISIOT-
Cs1 IPYT IO OTHOILEHUIO K APYry CHHOHUMAaMH.

Y4eHble NpU3HAIT CYHIECTBOBAHKUE aHTHBEIECTBA. OQHAKO
TO, YTO OHU MPUHHUMAIOT 32 AaHTUBELIECTBO, B PEAJIbHOCTH TAKO-
BBIM He sBJsieTcsl. B AeNCTBUTEILHOCTH aHTUBEILECTBO BCeraa
OBLIO TIO/I PYKOW Y HAYKHM U OBUIO KOCBEHHO OTKPHITO yKE J1aB-
HBIM-JJABHO, C Te€X IMOP KaK HavaJy MPOBOJUTH OIBITHI MO JIEK-
TPOMAarHeTu3my. A MposIBJIIEHUS €r0 CYIIECTBOBAHUS MbI IIOCTO-
STHHO MOKEM OIIylIaTh B OKPYXKaloleM Hac Mupe. AHTHUBEIIIe-
CTBO BO3HUKJIO BO BcenieHHOM BMecTe ¢ BEIECTBOM B TOT ca-
MbIiA MOMEHT, KOTJja TPOSIBUIIUCH JIeMEHTapHble YacTulpl ([y-
mn). BemecTBo — 310 yactunpl Mub (T. €. yactunpl ¢ Iomsavm
[IputsxkeHus). AHTHBEIIECTBO (AHTUMATEPHs) — STO YaCTUIIbI
An (wactuupl ¢ [onsavu OTTaNKUBaHUA).

Croiictea yactuil iHb 1 SIH npsAIMO MPOTUBOIOJIOKHBI, B CBSI-
3M C YEM OHU MTPEKPACHO MOAXOJAT HA POJIb UCKOMBIX BEILIECTBA
1 aHTUBEIIIEeCTRA.



3. Dcdup, 3an0aHAIOIIMH
3JIeMEHTApPHbIEe YaCTHIbI, —
X ABIKYIIUAN (pakTop

«CuioBoil IEHTP D>JeMeHTapHOl 4YacTHIbI Bcerjaa
CTPEMHTCS JABUIaTbCcsi BMecTe ¢ J(PHUPOM, KOTOPbIH B
JIAHHBIII MOMEHT 3aM0JHsIeT 3Ty yactuiyy (1 ee popmMupy-
€T), B TOM 7K€ HallpaBJeHUM U C TOM 7Ke CKOPOCTBIO ». Dup
— ABVKYIIMIA (haKTOp eMeHTapHbIX yacTull. Eciu Ddwup, Koto-
PbIli 3AMIOJTHSET YaCTHILYy, TIOKOUTCS, TO IOKOUThCS OyJIeT 1 cama
yactrna. A eciau DUp YaCTUIIBI IBUKETCS, ABUTAThCsl OyIeT U
YacTHILIA.

Takum 00pa3oM, M3-3a TOrO, YTO HE CYIIECTBYET Pa3HUIIbI
Mex 1y Ddpupom acpupHoro nosist BeenenHoit 1 Spupom yacTuil,
Bce [Ipuniunel noBegeHnsa Jdpupa NpUMEHUMBI U K JIEMEHTap-
HbIM yactuiiaM. Ecinu D¢up, KOTOpbIM NPUHAJIEKUT YaCTULIE,
B JIaHHBII MOMEHT JIBUXKETCSI B CTOPOHY BO3HUKHOBEHUsI HEJ0-
cratka Dd¢upa (B COOTBETCTBUU C NIEPBbIM ITPUHIIUIIOM TIOBEE-
Hus1 Ddupa — «B acpupHOM 10J7I€ HE BOZHUKAET I(PUPHBIX ITy-
CTOT») MO0 OTHAIAETCHS OT M30BITKA (B COOTBETCTBUH CO BTO-
pbIM TIpUHLIMIIOM ToBeAeHust Ddupa — «B acupHOoM mone He
BO3HHMKAeT o0nacTell ¢ M30BITOUHOM TUIOTHOCTBIO 3pUpa»), Ya-
crura OyJeT ABUraThCsl BMECTE C HUIM B TOM K€ HallpaBJICHUH U
C TOM K€ CKOPOCTHIO.



4. Yto Takoe Cuiaa?
Kinaccundukammsa Cua

On1HO¥ U3 OCHOBONOJIATAIOIIMX BEJIMYMH B (PU3HMKE B LIEJIOM, U
0COOEHHO B OJIHOM U3 €€ MOJPa3/e/ioB — B MEXaHUKE, SIBJISAETCS
Cuaa. Ho uTo 3T0 Takoe, Kak ee oXapaKTepu30BaTh U MOAKpe-
[IUTh YEM-TO CYILECTBYIOUIUM B PeabHOCTH ?

Jlns Havasa oTKkpoeM 1000 OU3UecKuil DHIMKIIONEAnYe-
ckuid CrioBapb U IIPOYTEM OIPENIEIICHUE.

«Cuy1a B MeXaHUKe — Mepa MeXaHU4eCKOTo JeWUCTBUS Ha JJaH-
HOe MaTepuayibHOe Tejio Apyrux tem» (PIC, «Cunax», mop pe.
A. M. IIpoxopoga).

Kak Bbl BuguTe, Cujla B COBpeMEHHOM (PU3HKE HE HECET UH-
(popmaru 0 4eM-To KOHKpETHOM, BetectBeHHOM. Ho npu aTom
nposiBieHus: Cuiibl 60Jiee ueM KOHKpETHBI. [Jis TOro 4ToObl uc-
NPaBHUTh CUTYAIMIO, HAM HEOOXOOMMO B3IsIHYTh Ha CHity ¢ To-
3ULIMY OKKYJIbTU3MA.

C 330Tepuyeckoil Touku 3peHust Cujia — 310 He 4YTO HHOE,
Kak [yx, D¢up, DHeprus. A Jlymia, kak Bbl IOMHUTE, 3TO TOXKE
JlyX, TOJIBKO «CBUTBIH KOJIBIIOM». TaKuM 00pa3om, ¥ CBOOOTHBIH
Hyx —sto Cuna, u JQyma (3aneprsii yx) — 310 Cuna. J1a uH-
(popmaryisi O4UeHb MOMOKET HAM B JIaJIbHEMIIIEM.

HecmoTps Ha HEKOTOPYIO Pa3MBITOCTb onpeneneHuss Cuibl,
OHA MMeeT IoJ] COOOH BIOJIHE BEIIECTBEHHYIO OCHOBY. DTO BO-



BCe He aOCTpaKTHOE TMOHSTHE, KAKUM OHO TIPECTaeT B (pU3MKe
B HacToOsIIIee BPEMS.

Cuia — 370 npuurHa, 3acTapisiomas Dpup MpuOIKaThCS K
€ro HeIOCTaTKy WM OTAANAThCA OT ero u30siTKa. Hac untepecy-
eT D¢up, 3aKJI0YEHHbI B DeMeHTapHbIX Yactuiax ([ymax),
nostomy aist Hac Cuta — 310, pesk/ie BCero, MpHUYrHa, MO0y K-
Jarolasi YacTHIibl K ABMKeHHI0. JIio0as sneMeHTapHas yacTuia
— 310 CHJjia, MOCKOJIBKY OHA MPSMO WJIM KOCBEHHO BO3JEVCTBYET
Ha JIpyTrve 4acTHILIbL.

N3meputh Cuily MOKHO IPH IOMOIIH CKOPOCTH , C KOTO-
poit Dup YacTUIIB! JBUTAIICS OBl TOJ1 BIMsSIHAEM 3TOU CHIthl, He
JencTBYM Ha yactuiyy Hukakue apyrue Cusbl. T. e. ckopocTh
3(pHPHOro NMOTOKA, 3aCTABJISIOIIEr0 YaCTUILYy IBUraThCs,
9TO U eCThb BeJu4nHa 3T1oil Cuibl.

Hagaiite knaccugunupyeM Bce Turbl Cujl, BOSHUKAOIINX B
YyacTulax, B 3aBUCMMOCTH OT IIPUYMHBI, KOTOPasi UX BbI3bIBAET.
1) Cuana Ilpursaxkenns: (Ctpemiaenue Ilpursixenus).

[TpuurHOI BOBHUKHOBEeHUS 3TOW CHIIBI CITYKUT JIIOOOH HEe0-
crarok D¢upa, BO3HUKAOMUH rae-1moo B a¢pupHoM none Bee-
JICHHOM.

T. e. npuYUHOI BO3HUKHOBeHUs B yactuue Cuuanl Ipn-
TSKEHHSI CIYKHT JI00ast APyras 4acTHIA, MOTJIOMAK0IIAsT
Adup, — 1. e. popmupyromas I[lose Ilpursxkenuns.

2) Cuna OtraakuBanusi (Ctpemuenue OTTajJKuBa-
HHUS).



[TpuurHOIi BOZHUKHOBEHUS 3T0M CHUJIBI SIBJISIETCS JIIOOOW U3-
OBITOK Dupa, BO3HUKAOIMUH Tie-1100 B 3¢pupHOM mone Bee-
JIEHHOM.

T. e. npuunHON BO3HUKHOBeHHs B yactune Cuibl OT-
TAJKNUBAHUSI CJIYKUT JI00asi Ipyras 4acTuia, NCImycKar-
masn J¢up, — 1. e. popmupyromasn Ioae OrrankuBanusi.

3) Cuna Unepuuu (Muepunonnas Cuaa).

[IprunHON BO3HMKHOBEHUS 3TON CuUJbl SBJISETCSA UCITyCKa-
HUE BCEro NpoM3BOJUMOro yactuliei Dgupa He Bcel ee MoBepX-
HOCTBIO, a TOJIBKO 3aJJHAM MOJIyIIApUEM (IT0 XOAY €€ IBUKEHUA).
Tak kak Muepimonnast Cusa BOZHUKAET B YaCTHIIEe TOJIBKO OJ1a-
rogapsi Tomy, 4to B Heu cymectByeT Ilone OrraikuBanus, To
MOHO paccMaTpuBath MHepimonHyto Cuily Kak 4acTHBI CITy-
yail Cuniel OrrankuBanusa. Otamure 3tux Cwil Ipyr oT gpyra
coctouT B ToM, uTo Cusa OTTaJIKuBaHUS — 3TO CTpEeMJICHUE Ya-
CTULIbI OTJAIATHCS OT MIOCTOPOHHETO AJIS1 Hee UCTOYHUKA Dpu-
pa, a BoT MHepimonHas Cuiia — 3T0 CTpEMIIEHUE YaCTUILBI OT/A-
JAThCA OT D(pUpa, KOTOPHIA UCITYCKAET OHA CaMa.

4) Cuaa /laBnenus IloBepxnoctu YacTumpl.

Jliobast aBuKyIasics yactuiia cama 1o cebe He sIBJsieTcs
3(pUPHBIM MOTOKOM (B OTJIMYME OT HACTOSIIMX S(PUPHBIX MOTO-
KOB, CO3/IaBAEMBIX HEJOCTATKOM HJTH M30BITKOM Dupa B 3¢pup-
HOM noJnie). OgHako, TEM HE MEHee, U3-3a TOTO UTO YACTUIIbI 3a-
nojiHeHb! 3pupom, 3PPeKT nencTBusl apupa IBUKYIIEUCS Ya-
CTULIbl HA YaCTUIly, BCTPEYAIOIIYIOCsl HA MyTH, BO MHOI'OM Ha-
nomuHaeT nercreue [lona Orrankusanusa. CXOICTBO COCTOUT B



TOM, YTO B KQXJIOM M3 3TUX CJIy4aeB YacTULIA CTPEMUTCS OTAA-
JIATBCS OT AaBANIEro Ha Hee Ddupa — Ddupa, 3aN0THSIONIErO
yacruny, uam ddupa Iona OrrankuBanus. PazHuna xe 3akio-
yaercsl B TOM, UTO €CJIM Ucciefyemas yacTula 3apuKCUpoBaHa
kakum-Jmoo [Nonem [putsoxkenns (Harpumep, [omem [putske-
HUSI XMMHUYECKOTO JIeMeHTa) U He MOXET CBOOOIHO JTBUTATHCS
BMeECTE C JIaBsIlMM Ha Hee DPupom, To B ciydae aenctBus [lo-
nsa OrrankuBanus Ddup storo Ilonsg nocrynaer B yactuiny u
TpaHcopMupyeT ee. A BOT apup, 3arONMHAONINNA YacTUIly, He
MOKET €€ MOKUHYTh U BOWTH B APYTYIO YACTHUILY, HA KOTOPYIO J1a-
BUT, U, COOTBETCTBEHHO, HE MPOUCXOIUT €€ TpaHC(hopMaluu.

Haubonee pacnpocTpaHeHHBI TpUMeEp, KOrja B 4YaCTUIAX
(popmupyercs Cuna [laBneHusi co CTOPOHBI IPyroi 4acTUIbl —
3TO COyJapEeHUE YaCTHII.

JlaBjieHue Ha YacTUIly OY€Hb YacTO MPUBOIUT K BOSHUKHOBE-
Huto y Hee Cuiibl IHepuuu u Havany ee MHEPLIMOHHOIO JIBUKe-
HUSI.

1) YacTuna, oka3biBaomas JaBjeHUe Ha JPYryl ua-
CTHILY, CBO0O/THA (He BXOJUT B COCTAB HUKAKOT0 KOHIJIO-
MepaTa 4acTHIl) M JABHKETCS CaMOCTOATEJIbHO — I10 HHEP-
i, COOTBETCTBEHHO, HA MOMEHT COY/IapEHHS Y Hee CYIIECTBY-
et [lone OrrankuBanus U B HeM aenctByeT MHepumonHas Cuia.
OpHako u3-3a Toro, 4To 3(pUpPHOE MOJIE, OTHOCUTEILHO KOTOPOTO
OHa JIBUXKETCS, CMEILIAET UCITyCKAeMBbIi €10 3(pup Ha3aj, 4acTh-
11a OKa3biBaeT aapiaeHue He Ddupom [Nonsa OrrankuBanus, a 3a-
MOJTHSIOUUM ee D(PUPOM.



2) YacrTuiia, oka3biBamomiasi JaBJeHue, BXOJIUT B COCTaB
KOHIJIOMepPaTa 4acCTHull, HAnpuMep, XMMHAY€CKOro 3JeMeH-
Ta. A XMMUYECKUH JIEMEHT, B CBOIO OY€pe/lb, BXOIUT B COCTaB
TeJla, KOTOPOE KaK pa3 M ABWXKETCS MO MHepHuu. B pesynbra-
Te JaBjieHue OyIyT OKa3bIBaTh YACTHUIBI B COCTaBE 3JIEMEHTOB,
HaXOJAIIMXCS HAa MOBEepXHOCTH Tesia. He Bce yacTuipl B cocra-
BE 3JIEMEHTOB MHEPIMOHHO JIBUXKYIIETOCs Tea OyayT (opmu-
poBartb [lone OTTaKMBaHUs HA MOMEHT UHEPIIMOHHOTO JBUXKE-
Hust. [loaTomy aBieHre Ha UCCIEAyeMYI0 YaCTUIly MOXET OKa-
3aTb Kak yactuna c [lomem OrrankuBanud, Tak ¥ yactuua c Io-
nem [putsxenus. OnHako B TI0OOM ciydae JaBjieHue Ha uccie-
JyeMyIo JacTuiry Oy/eT OKa3biBaTh 3(hUp, 3aMOTHSIONINN YaCTH-
ny (maxe ecnu 310 yactuua ¢ I[lonem OtrankuBaHusi, Tak Kak
UCIYCKaeMBbI €10 Dpup cMemaercs B X04e MHEPIUOHHOTO JIBU-
’KE€HUs Ha3a[ Moj JaBjieHueM 3(pUpHOro noss).

Wrak, naBaiiTe nouBeaeM UTOT U JAAUM OIpeeeHUs BCeM
4-m tunam Cuit.

Cuaa IlpurskeHusi — npudnHa, MOOYKAAONIAS YACTUILY
JBUTAThCS B HAITPABJIEHUHM BO3HUKAIOIIIETO Tjie-JIM00 B 3(hMPHOM
nosyie BecenienHou HegocTatka Ddwupa.

Cuna OTrajknuBaHms — MPUYNHA, 3aCTABJISIONIAS YaCTHUILY
OTHIATATHCS OT BO3HUKAIOIIETO Tjie-mo0 B a¢prpHOM Tonie Bee-
JIeHHOU U30BITKa Dupa.

Cuna NHepuum — crpemyieHUe YacTUIIbl OTJAISATLCS OT ee
coOcTBeHHOTO Dhupa, UCITYCKAEMOTO €€ 3aIHUM (I10 X0y IBH-
JKEHU ) MOTyIIAPUEM.



Cuna /laBaenns IloBepxnocTun YacTuubl — crpemiieHe
YaCTHULIbI IBUTaThCsl B TOM K€ HAITPABJICHUH, YTO W JIaBSIIAS HA
Hee Jipyrasl yacTula.



5. Ilouemy 3jeMeHTaApPHbIE YaCTUIBI
noTuYnHAITCAa ferucrsuio Cnia?

JlaBaiite 3a1aaMMcs CIey0IUM BOITPOcoM — royemy Cuiibl
CMOCOOHBI OKa3bIBATh BIIMSIHUE Ha AJIeMEeHTapHble YacTHilbl? Min
MO’HO CKa3aTh MHAYE — [T0YEMY YacTULbl NoguuHsTcAa Criam?

B kHurax, ¢punpmax u Tenenepegadax 1o pusnke Mol TO U Je-
JIO MOXEM CJIBIIIATE WM YUTATh CIEAYIOMINE BhIpakeHus: «Cu-
JIa, ¢ KOTOPOU BO3/IEHCTBOBAIIN Ha TEJIO. ..», «Cria, KoTopast Obl-
JIa IPUJIOKEeHa K TesTy» U T. 1. Kak TpakToBaTh ITyOMHHBIN CMBICT
sTuX (ppasz?

Hauars crienyer ¢ HanomuHaHuA 0 ToM, 4T0 Crjia — 3TO NpH-
YyMHa, 3acTaBisomas vacruiy (ymry) nepememarbest B ITpo-
crpaHcTBe. Kakplil U3 4eTblpeX CYHIECTBYIOIMX TUNOB CHIIbI
BJMsieT Ha Jlymm (4acTuilpl) — T. €. IPUBOAUT UX B IBUKEHUE —
CIOCOO0M, HECKOJIBKO OTJIMYHBIM OT OocTasibHbIX. Cua [lputs-
*keHus 3actapiser dymm npuommkarbes. Cruna OTTaTKUBaHUS
u Cuna [laBnenus [loBepxHoctn YacTuiipl orTankupaioT dyiim.
Cuna MHepimu ToskaeTr Bhepes camy Mciyckawoiyo 3ty Cu-
ay (arot D¢dup) yactuiyy. Ho HecMOTpst Ha 3TO pasznuyue, npu-
YUHBI, IO KOTOPbIM YacTULIbl NOAYMHSAI0TCA CritaM, HOJTHOCTBIO
YKJIaJIbIBAIOTCSl B PAMKH JIBYX IPUHIMIIOB NIOBeAeHUs Dpupa, o
KOTOPBIX Mbl paccka3biBainu B 1 Yactu. Beap yactuiipsl — 310 He
6oinee ueM Dpup. BcrnomHIM OCHOBHBIE MOMEHTBI, KACaIOIIHECsT



9TUX JIByX 3aKOHOMEPHOCTE.

JlBa mpuHIMIIA PYKOBOZAAT pacnpeneneHneM D¢dupa Bo Bee-
neHHoi. MoxHo Ha3Bath ux «[Ipuposa He TepnUT MycTOTHI» U
«[Ipuposa He TepnuT U30ObITKA».

Becoh cymectBytomuii Bo BeenenHoin Ddgup crpemurcs pas-
HOMEPHO 3alloIHUTh Kaxayl Touky Ilpocrpancrea. Otciona
NIepBbIY PUHLINII NToBeneHu s D¢pupa — «[Ipupona He Tepnur 1my-
cToThl». Beipaxkenue «IIpupoaa He TEPIUT MYCTOTHI» B JTAHHOM
ClIy4ae O3HayaeT, YTo, €CJIM B KAKOU-JIMOO TOYKE MPOCTPAaHCTBA
ucuesaet 3pup, DPup OKpyKaIIEro 3(PUPHOrO MONSA «KTEYET»
B /IaHHOM HaIlpaBJIeHUH, co3/aBasi 3(PUPHBIN MOTOK.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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