MunucTepcTBO 06pa30BaHHs H HAYKH YKpaHHEI
XapbKOBCKHI HALIHOHANBHBI YHHBEPCHTET
uM. B.H.Kapa3una

K 200-sneTmo XapbKOBCKOTO YHUBEpPCHMTETA

B.B.Yiansauos

BBOIHBIE JIEKITH
ITO KBAHTOBOM MEXAHHMKE. I

Xapepkos 2002



MHEHHCTEPCTBO 00pa30BaHHS M HAYKH YKPaHHBI
XapbKOBCKHI HallHOHAIBHEIH YHHBEPCHTET
uM. B.H.Kapa3una

B.B.YiansaHoB

BBOJHBIE JEKITUH
110 KBAHTOBOM MEXAHMKE. I

YuebHoe mnocobue

XapekoB 2002



YOK 530.145

YnbaHOB B.B. BBOIHHE JieKlVM 10 KBAaHTOBOM MexaHuke., U.I. -
XapbkoB: XHY, 2002. - 40 c.

BBOOHHE JIEKLVM HamMcaHa B 1977 romy Mo IropAYMM CJienaM
peasibHO NMPOYMTAHHOTO aBTOPOM KypCa KBAaHTOBOW MeXaHMKM. OHM
NMPOOOJIKART CEPMI M3OaHWM, NpUypodeHHyD K 200-JjeTuo XapbKOBCKOI'O
yHuBepcurera M 60-jleTro kadpempH TeopeTHYecKoit ousuxn.

[NocBamanTcsa JIbBYy 3ieasapoBuuyy [lapraMaHuky - npodpeccopy
KadpenpH TeopeTUdYecKoM ¢M3MKM, MNSBECTHOMY (M3UKYy-TEOpeTHKY,
BOCIMTABIIEMy MHOTI'MX BHOADIMXCH ClNeuMaJiMCTOB.

[IpenHasHaYeHH IJIsT NpenomaBaTelieli, CTYNEHTOB M aCIMpPaHTOB
dusnueckux crneumajlbHOCTEN BY3OB.

PeueHseHT -
nokTop ¢m3.-mar. Hayk, npopeccop A.M.Epmojyiaen.

VsmaeTcsa No pemeHmo kadpenpH TeopeTuyeckon opusmxm
or 12 okTabps 2001 ron

© XapbKOBCKMIA HauMOHAaJIbHBIA
yHuBepcureT, 2002



HeT COMHEHMSI, YTO B KBAHTOBOM) MEeXaHUKE
MMEeTCSA BHAUMTEJIBHED SJIEMEHT MCTHMHE MU
YTO OHa CTaHeT NPOCHHM KaMHeM OJsa JIOoi
Oynymest TeopeTUYeCKOl OCHOBH.

A. SpHmTENRH

NPEINUCITIOBMHUE

3T0 nocobue HammcaHo B 1977 romy, korma s 4MTall KypcC
KBAHTOBOJ) MEXaHMKM ¥ BIIEPBHE pelnul [1oCJie KaxOoy JIeKUMM 3anmcaThb
ee peallbHOE COOEpXaHME, a 3aTeM MOV Hepas3GOp4YMBHII MOYepk
MHTaJlack pacumppoBaTh 3HAKOMas MaIMHMCTKA, OCTAaBJIABMAA IMyCTHMA
HesICHHEe MecTa, KOTOPHE f 3aTeM 3aloJIHAJI 3alMCsAMM OT PYKM.
YMHIIUTEHHO OCTABJIAD BCEe B TOM BuIEe, KaKOi yuMMeJjla 2Ta PYKONMUCh B
TO BpeMsa. SI He cobupalica ee uM3maBaTb, HO ceiyac [okasalJloCb, 4YTO
OHa MOXEeT CJIYXUThb HNOKYMEHTAJIbHOM CTPaHMYKOM MCTOpPMM Hamen
xadpenps.

[locBamaeTca MoeMy yumrep JIbBYy Jjieas’apoBuuy [lapraMaHmMky -
npodeccopy kadempu TeopeTmdeckoyt ¢pusukM XapbKOBCKOI'O
HaLMOHAJILHOT'O YHMBEPCUTETa, MSBECTHOMY OM3UKy-TEOPEeTHKY .

JleB dneasapoBMyY B TeYeHME MHOIMX JIET YMTaJl KypC JIeKLMA IO
KBAHTOBOJ/ MexaHMke ¢MsyukaM ¥ pammodusukaM Hamero yHMBEpCMUTeTa.

[IycTe 3Ta HeOoJibmasa KHyXedYKa 3almcei JIeKLMA MOCITYXUT
BHpPaXeHMEM Hallei NPMU3HAaTEJIbHOCTY 3TOMY YEJIOBEKY, OTHaBleMy
Jiyymye TOOH CBOEM XM3HM CIIyxXeHup OJIarOpOOHOMY Hejy
YHMBEpCUTETCKOro o6pa30BaHMA.

3T0 M3pmaHue npuypodeHo k 200-JyieTmo XapbKOBCKOT'O YyHMBEpCHUTETa
n 60-teTMo kadempH TeOpeTNYEecKON QU3MKM.

Hameochb, 4YTO 3TM 3alMCKM NMPOYMTADT Takxe M Te, KTO MNoxejaer
OKYHYTbCA B (M3MUECKYD aTMocbepy BTOPOM ITOJIOBMHH MPOIUIOTO
cToJIeTHs .

B.B.YJIbAHOB
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1-a _JeXINs

KpaTroe copepxaHme

IlocTpoerue Kypca.
Poanr nmpaxTH4YeCKEX 3aHATHI.
Hoeue mpem. Iexsr Kypca.

06raBJeHNe TeMH: KBaHTOBAS MEX2HMKS — COBpDeMEHHaSd TEeODHSA
CTDOGHHS MATEpHH.

llpenMeT KBAHTORO! MEXaHWKH.

[IparTHYEeCKHe AOCTHECHHS.
EcrecTReHHO-HAYYHOE SHAYCHHE.

Pons B dmaocofomn.

HoeHe paspess KBaHTOBO# fu3mky. CMeXHHe HAyKH.
MecTo KBaHTOBO/! ME@XSHMKM B KBaHTOBOJ TeODHH.
O6nacTs NMPEMERVMOCTH.

CoBpemeHHHE HANPaBJCHHES.

O BensHMM KOHCISKTOB.

JImreparypa.

JoMamHee 3anaHme.

Bupepxry u3 KEETE Kommameiina.



1-a Jexnms

Beesenme. KBaHTOB2A MEXAHUMKA — COBDEMEHHAS TEODHA CTPOGHHA
MaTepHH

1. BronHHe 3aMevaHus.

I. 3HaROMCTBO CO CTYINeHTaMu. [lo3npaBaeHEe C BavaaoM Yy4eOHOI'O T'OM:.

2. OcssBaeEme olmeil TeMH.

3. llopAanoxk mepeoft JeRIAH.

4. CTpyrTypa Kypca. CauTrOe YTeHMe, a He (O0BOpHHWE jexmuu. llep-
BH#f cemMecTp — olime OCOGEHHOCTH, HCTOpHS naell, OCHOBHHE IIOJOXEHHH,
MPUHOAIN, pacYeTHH# ammapaT (KMHeMaTHK:). Bropoft ceMecTP — KOHKpeTHHe
NpUJOXeHNd, ABUXEHWE B ONpPEASJCHHHX YCAOBASX (IMHAMEK2). 32492T M 3K3a-
MeH. _

5. 06 ocodoit pom NMpaKTAYECKHUX 3aHATAE. HeoTOH: ... NpEMEpH mO-
ne3Hee mpaBma”. Kro meneT mpakTuky? Kaxk oRa 6ymneT NpoxXomMTh. leas
MPaKTHYeCKAX 3aHATHI: OBJANEHNE OCHOBAMH, HAYYHTHCH MOJIB3OBAHHD Aallla—
paToM. 3aKpellJieHMe YMEHWY. UROMMHA DYKAMA.

6. OBAzneTh HOBOi mpeojorueii. [IPHBHEKHYTH K HOBOMY cIOcOCy ommca-

HEA. [lepecTpOiiKa MHILVIEHHS.

Tema. lleas. Kypec.

II. [IpenmMeT KBAHTOBOH MEXaHWKH.

I. Ocmee ompenejende. OGHEKTH.
2. 0T OTHSJBHHX MHKDOYACTHI] 1O TBEPAHX Tea (CM.OTnenbHHi JHACTOK) .

3. BHXOlL B EpGKTHRY. SHAYeHMe B HapomHoM xo3aficTBe (AnepHas aHEp-
reTHKa, Ja3epH, MOJYIPOBONHHKOBHE NPAGODH, CHEKTPOCKOMAA, Pu3mKa HE3-
KUX TEMIIEpaTyp).

4. 3HaueHMe KBAHTOBOA MeXoHMKHM IiA NDYTHEX HAyk, I8 odmero pas-—
BATEA eCTeCTBOSHaHEA B (unocofum. Hobuit cTuap mumnemma. HopHe mpodie-
MH ¥ DelleHud.

5. Jlormvecknme u fuaocofcxme acnexTH.

6. NoABJeHAEe HOBHWX pa3lejOB KBUHTOBO/ TEOPHE (KBaHTORas paumodu—
3MK2, KBaHTOBAA XHMEs). CAexRHC HayKM. KBorTOBad MakpofusmK:.
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7. MecTO KBaNTOBO# MEXAHNKE B KBAHTOROZ TEODHH.
Cxema:
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8. 0O6JacTE NPUMEHAMOCTH nepeurmcrcxoﬁ KBAHTOBOZ MOXaHNEHR.

¢ewﬂmw T,

Heun. U Kesow.
Tipur wol

Ctrapecciiuna Hiwe; deta

9. CoppeMeHHHEe HampaBJeHHS DasSBETUA TEODHM.
I0. Ceasp ¢ CHOJOrHYSCKHMH BONPOCaMH.
[IpemeT

Ill. OrcTynLeHAe O BEIEHWU KOHCIEKTOB

I. [locsie SK3GMEHOB OCTABAANT KOHCIEKTH. HyXHO XpaHHTH XOpommit
KOHCIIeKT.

2. OcTuBaATh MecTa WA OyNymMX NoMeToK (OpE YTEHMM ydYeGHHKa, IpH
[NOLrOTOBKe K 3a4eTy, NocJe NMPAKTHYEeCKHX 3aHATHN, MOocje CIHAYM dK3aMme-—
HOB, IpA MONI'OTOBEE K 3K3aMeHaM ).

3. BpomMTH NOGOJBME JNOTHYBCKHX 3NEMEHTOR (3HAKA-CBA3KH, B3aAMO-
CBA3M, YTO N3 Yero BHTeKaeT, 3246M).

4. YacTO BHIMMCHBADT Opeodpa3oBamme X POpMyJH, HO HET SaMevaHmit
0 fmamueckom cmucie, o6 maefHOX cropome. Bunesenwe Hambojsee BAEKHOTO.
OmpeneyieHEd. Pamoukm.

5. Kak padorats c xmmrof W KOCIEKTOM.

“KOHCIEETH

Iy. Imreparypa (CM.OTASXBHMY JECT)

I. IImcaTs Ha HNOCKeE.
2. O6cyxnemMe Kaxnoji KHMTHU (pHemmmit BN, ROCTYINHOCTH, CONGDPEA—

TeIHHOCTH, POAL B YHMTAeMOM Kypce M HAYYHHX HCCJSJIOBAHHAX, oCmaii

yEAOH) .



Y. Jovammee 3anamme

I. Baoxuumer (I]. Beenewe (2 crpammmu).
2. ok [9]. § I (2 crpammyr)
(lon. 3.Komnaneen [8]. Beepemme (2 cTpammmy)

YI. Bunepxxm m3 kmmrm Komnamefina [8].

I. Camut mocnenmmit adsar.
2. AmmoTamma.
3. U3 mpenmcanoema M.H.Karanora.

OxuBasTIEE DJACMEHTHS

I. Imrara Heproma: “lipEMepH OOXE3HEE IpAaBKI".
2.Fa3roBop O BEISHNN KOHCIGKTOB.
3. Bunepxku u3 xmwrm Kommamefina.

dyHIOaMeHTaJIbHHE CTPYKTYPH IPMPOIH WM MMpa eme
abcTpakTHee, elle MeHee NOCTYINHH HallMM opraHaM 4YyBCTB,
HO OHM TaKxXe M Ipome, TaK KaK NpeICcTaBJIsSlT Bceobmee u
yxe HukomM obpasoM He ocobeHHoe.

Pe3yJbTaTH COBPEMEHHOTO €CTEeCTBO3HaHMSA He IonyCcKaloT
HaTJIAOHOCTM, HO MX OOCTOBEPHOCTHL HeJIb3: CTaBUThH I1OJ
COMHEHME, €CJIM OOIYyCTMMH 3KCIEPMMEHT M PpalMOHAaJbHEIM
a”Hamms.

B.TezeHbepr



Jureparypa

JL.U.Broxumnes. OcHOBH KBaHTOBOZ Mexammxm. M., "Hayka®, 1976.
I.I.Jlannay, E.M.Inxpma;. Keamropas mexammra. M., “Hayxa®, 1974.
A.C.JlaBunor. KBanTOBag Mexammka. M., "Hayra®, I1973.

JL. liudd, 2. KBanTORas Mexammka. M., WI, I959.

I.BoM. Keamropas Teopma. M., "Hayka®™, I965.

H.Morr, U.CHennoH. BonHOBaA MeXaHMRA M ee mpmMemerus. M., "Hayka®,
1966.

7. C, T.I-5. M., "Cop.sHmaxn.%, I960-I1966.
8. A.C.Kounmamreern. Yro Takoe- KBaHTOBad Mexammra? M., “Hayra®, 1977

9. B.A.Dox. KmamroBas (usmra # cTpoeHme Matepmm. L., m3a-Bo JIV, I965.

I0.

II.

I.M.Baoxwrnes. [IpEAIMINANGHHE BONPOCH KBAHTOBOH MeXuuugd M ,
"Hayra", I966.

I.1.Jamnay, E.M.Jepm. CraTmcTEdecRad {usmra, w.I. M., “Hayra",
1976.

dTeHue JIeKIWi — MpolecC TBOPYECKWIi, I'Oe MHOUBUIOYAJIbHHE

OCOOEeHHOCTH npenomaBpaTeNa MrpabT OOMMHMPYDOIYD POJib. EmMHOIO

peuenTa IiA NOCTPOEHMS JIEKLMOHHHX KYPCOB CYyIECTBOBATH HE MOXET.

Ho ofupm mia Bcex JIEKTOPOB MOOJIXHO OHTb yMEeHMe ofpaTUTh BHVMMaHME

cnymaTeyieyt Ha "CyTb" mnpenomaBaeMOi IMCLUMIUIMHH, BHpabGoTaTb y HMX

NpaBWIIBHEDT "nomxon"™ K NOCTaHOBKE M aHamsy wu3JlaraeMux npobJeM.

C.3.%pym



Ipuxoxerme & 1-f1 Jexmm
[IPEIMET KBAHTOBO! MEXAHMKH

. Orpenphue mwrpouacTmiH.llyuxm. Paccesmwe. Baemmme noid. JXeMeH-

TapHHEe YaCTHIH. JlrrxeHENe — HSNEHOHHS COCTOSHHS.

. Arommne sppa. Crpoenwe H Qopma smep. YerofiumBocTh. BsamMonper-—

pamenns. PaccesHNe HYKJIOHOB SEpaMH. PajOaKTHBHOCTE.

Aromu. CBoficTBa. YDOBHE SHEPIME. B SIGKTDHISCKAX H MArHETHHX
nonax. UsiyvyeHme. [epmomrdecKas CHCTEM2 2JEeMEHTOB.

MonekysH. Crpoenme. Cmolicrsa. CmexTpH. Hsayuemme. Xunrgecras
CBA3B.

Tasu. Vpeanshie. Peanshme. [lnaswa. Crarmetmkz. KpasmyaCTAIH.
ZaprocT. CBEpPXTEKyYeCTh. DepME-XHIKOCTH. Texmli. D/ €xTrom IPO—~
BOIEMOCTH METAaJIOB.

TeepnHe Teaa. YOpyrue cBoiicTBa. 3BYK. JJNEKTpHYECKUS cBRoOficTBE.
OnTHYecKHEe CROjicTBa. MarmeTusM. CBepPXIDOBOMMMOCTE. SOHHAA
CTPYKRTYpa 2HEPIéTHYECKOr0 CNGKTpa. JMaJcKTPHEH. [lOJIyIpOBONHH—
KZ. Metammi. Paswmepmde sffextH. I'paHuvEHe fBAeHns. /pieHua me-
peHoca. KBasmuacTHOH. KBaHTOBHe KPHCTEILIH.

MHe kaxeTcs, 4YTO YHMBEDPCUTETH, OoJjlee Kakmx—Jmbo IpyTuxX
By30B, MNPUBMBAKLT CBOMM BOCHOMTaHHMKAaM CTpeM/IeHMe K [IOMCKYy HOBOTO
B Hauboyiee ofuMX M NPMHLMIMANILHHX oOJjacTaAx. Bcerpma m Besne IOyX
He3aBUCHMOCTY, CaMOCTOSITEJIbHOCTM MHIUIEHMS KYJIbTUBMPOBAJICA B

yHMBepcureTax Oonblle, 4YeM rpe OH TO HyM OHUIIO.

C.2.%pyumu



Kpatroe comepzaHus

I. Hrorm mpemunyumeft nexmmm.
2. Tema: BOSH/KHOBEHUE M PASBUTUE KBAHTOBOI! TEOPYM

3. llexs. OcHOPHHE mneM KBaHTOBO! TeODEE. HelOCTATOYHOCTH

Knacomueckolt fmamka.
Taaprie sTamn or [Inamka no Hammux pmef. 77 JeT KBaHTOBOR
TEOpHH .

I900 M.Iasmx

I905 A.d#tHmrein
1907 A.dimmrein
I9II 3.Pesepdopn
I9I3 H.bop

I9I5 A.3oumepdensn
I916 A.Jfmmresn
I923 I. ne Bpofins

. JloHOJHATEJNEHAA AMTEPATVDAS

&) V.I.0Ppanrdypr 1 A.M.Jperx. ¥ mcToxoB KBaHTOBO# Teopmm.I975

6) Keumropasa MexsHuks B fuaocodcEEe npoGreMu coBpeMeHHOR fm—
sgxm. 1976
(Crarpa M.C ExpsmeBmua. CTAHOBJIGHR® KBAHTOROH MeXAHMER).

7. O naTEpOBKe coOuTHii.

8. 0 cpoxax nevaTs padoT. 0 BIMAHAM JAMYHMX KOHTAKTOB y4YeHHX.

JoMamree 3anamHmMe.

. Dumxafimme maaws.
. Hrorm 3amsrus.
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27 IGKIHA
BO3SHMKHOBEHHE M PA3SBUTHE KBAHTOBCIi TEOPYH

I. 9Yro GHNO pacCMOTPEHO Ha IpeIHAymeM SuHATHN (IpeIMeT, MeCTO B TEO-—
puE).

2. Tema. [[eap — mOKASATH HEeAOCTATOYHOCTH KJACCHYECKHX NpEACTABRSHEER
H OPOCNEIMTEL S& SBOJNIfAei HOBHX KBARTOBHX HJEif.

3. OCmess xaprmHa pasemTAA OT [lnaHke NO Hammx nHelt. 77 JeT KBaHTOBOR
TOODHHE.

4. 1900 M.[Inzae. CoeRTpaJjibHas IJIOTHOCTH 4YEPHOTO M3aydeHud. Cmucxa

7

pe) = (w) ¥ muowanw mDOR KpuBOK. lneda AMCKPETHOCTH H3Jy-
3 /
germa. Popmyna INsHKA f(o)z Fe?® T———

P 12 e — |/

YarrpajmoneToBas KatacTpodi. OCnacTes Panes- JxmHca.
ImcKpeT)uii oxemenT oReprmy 7« .locrosmEas Inamka 4 = .o7%
KpamT neiicrBmd 7:": I,05 . 10727 apr.cex. "B oTvasHEMA".

5. 1905 A.dfimmTefin. GoTosplexT. dopuyaa dfmmretma o= 22+ W,
Unes mackperHocTZ iona {BaHTH cBeTa. YpapHerng OiAmreiiHa ,58*:;‘; :
KopoyCcKy1ApHO-BOJHOBON nyaum3Mm. QIYRTYaURAM SHEPLHN 3JIeKTPOMarHAT-
moro moms, (w,<)—= (€, 3). CpABHeHNe C IHBOM.
OCOGeHHOCTH IEPRHX MAI'OB — PASBHTHAE KBAHTOBOX 5JeKTPONAHAMHKE.

6. 1907 A.oftmmrefin. TemnoeMKoCTh KpECTaJUm4ecKoi pemeTkRu. Kiaccmye-
CKREi 3aKoR JuoHTa-lTH. JAes KBAHTOBHX MEXaHWYECKHX KodeCaHuil.
Moziexs Oftmrefina. g hEa
3akom Jledas. Mamie KoxeGamms @ ocmmunaropu. L2 -

7. I9II. 3.Pesepdopn. Pacceanme o(-gacTmd aTroMaMH. OTKpHTHE aTOMHOT'O
81pa. HeBO3MOEHOCTB Kvaccusecks OMECSKAS CYNECTBIBIFE STOMOB B DaMEaX

IIaHs TapEof MomemH (M MMCKpeTHOR CTPYKTYDH CIEKTDOB M3JIYYGHHS).

HoarpepxieHNe NIAHETADHOX MONe/H.

8. 1913 H.bop. KeamToBHe mocTyaarth. [loCTyJNaT cTamiosapHHx COCTOSHEMR
H OOCTYJAT 9acToT . ez, = & —&, .
JonoNHATEABEHYE MOCTYJST KBAHTOB2HMA MOMEHTA EMHyJbca. IIpensmnenwe
kndxtobansl BPENATENBHOrO NBEEEHES. OTNENNTH OCUME MOJOX¥E8HHA OT

KOHKP@THOT'O nnpuera aTOM@Z BONOPONA- Lm—- D et

Hnes MACKDETHHX COCTOAHEE M ypoBHeil SHEpTHH. o /i £inz?
11 TS



9.

I0.
II.

I2.
I3.
I4.

I5.

I6.

I9IS A.3oumepdensn (Y.Bmascor). OCHOEHOf KBaHTOBHft mOCTYJaT

épdx: 4/7 » E= L2 + Ulk)
Hnes xeanToBamma neflcTEmA. g '

[Ipasuna xBamTOBaEMA Bopa-3ommepdensna. YTouHeHMe B COBpeMeHHOfH
Teopiu. loaynemwe wcaa B T.0. (2+)). Polb B cobpemenuoc”
KBAHTOBO} MeXaHHKe.

I9I6 A.Sfirmreiin. VMENyLEDPOBAHHO: H3YYEHER.

I923 I. me Bpoftnr. T'mnoresa ROJH, CBASAHHALX C Y:CTHIAME.

llexs - oO%ACHEHMe NpaBwi KeamTOBaEEA Gopm-Soumepdeanna foxx- 4,
Unes emHCTBA MaTEpPHAABHOT'O MEpD2 OT JfiHmTefiHa: mpOYTeHMe ypaBHe-
HEii OfinmTeiina B ADYyroM RaNpaBieHNH. YpaBHeHHe Ie Dpoilns { ;:z‘i‘ @,
Jomsa Boxs:ze Bpodaia j'—‘?ﬁ— 63‘,8/—’-(/?,1«2).

Hnes BONHOBHX CBOACTE wacTHN.

Oyenna 2ce chxwz/,,ywé, ipppiei e Dsce oo poapna IOTeHIMAI0B V:

- /&, 25~ /4"
@ 119 OpOTOHA Via)
— Gl /40
» ViV (s)

CaoxrocTs HaGAONCHRA. ONHTH DO mudpaxmym mMukpouacThn B I927 r.

B hociedypmwipce puéervc(QTOME, HOATDOHH, OTIEJHHHE WACTHIH-5A6KTPOHH
B Qorom).

llonrANE Ha CM8X HASN. PH3UKE-EOpHDEeH.

BenoMorarensBas JETepaTypa OO TeMe.

lloMamHee sanoEme: baoxuHieB, rx.l.

llomommaTesbHHe dJMEMEHTH: IMTATH A Dpolad (o pacnpocTparenwy xpah-
TOB KaK MACJASHOTO NATHI — CBOMME CJIOBEMH).

Cporm myGJMRAIME paGoOT BO BPEMEH: CO3IAHAA KBAHTOBOX TEODHE OGHIX
NOpARK2 2 MecANneB. BaxHYyD POJb HIpaid JMYHHE BCTDPEUM, HEPSINCK:L.
Bee kpynmie (@SUEM 3HwWIA ADYr APyI'd B JIALO M YaCTO BCTPEYANHCH
HA cHe3lax, KoEpepemmuax.

TpymHOCTE RATHDOBKH : OIHV WCTODMKM G8DY® BATY HO IHCHMam, B KOTO-
DHX ONMCaHA Kned, Apyrge-Io AaTe IOAy4YeHus pepakImeit CTATHH,
TPSTHE ~ IO BHXOINYy CTAaTHH B CBeT,

12



OxEBAANIHE DAGMEHTH

I. lpumep Sitnmrefina o mrBe (KpyxEaMm BamBaeTcd B GOYKy, HO B
camoff GouKe naMATh O DOPIMOHHOCTH HE COXDAaHEeTCSH).

2. Cuex KopEpesE (®MSHKH Ha OJIHOM M3 KOHI'DECCOB, XOI'la CHIO CO-
OGeHO O TANOTe3® BOJHOBHX CBOACTE wacTEm me Bpofins.

3. 0 y@mix ymeaax B NpaBEJAX KBAaHTOBaHEA Lopa-3ommepiernsna &
BHCKasHBaHwWe [layim: “Ecim mesme umcia - Emm K Somuepdensny™.

OnmHO BpeMs, MUCHNYyTaBIMChb CBOEeM COOCTBEHHOM CMEeJIOCTH,
[ImaHK creJjyiayl MONHTKY OTPaHUMUYUTE CBOK IMrnoresy: "cBeT
UCcnycKaeTCss KBaHTaMM, HO MNOIJIomaeTCs HenpephBHO". 3To
BH3BAJIO Yy IHOI'O JMHHOTEMHa cliefynllee HeNodYTHUTeJIbHOoe
cyxneHue: "B cToJIOBOM Bcerma, a B yOopHoi mHorma?z?".

A .ABbparam
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32 IEKINA
KPATKOE COIEPEAHVE

I. Urorm mpenmnymeit JNeRIUHA.
2. Tema: Co3naHme KBaHTOBO MeXaHWEA

3. llesar - moHATE HMue#iHHe MCTOKM OCHOBHHX IIOJOXEHMI KBAHTOBO! MeXaHHMKA
[lo3HaKOMUTHCA C JMYHOCTAMA CO3JaTeel KBAaHTOBOH MEXaHWKH.

4. OCHOBHHE TOnH:
I924. M.BopH - HasBaHWe "KBaHTOBaA MeXaHmKA".

I1925. B.TeitzenGepr u B.llaymm.
I1926. 3.llpenmurep u M.BopH.
I1927. II.]mpak, B.Teitsendepr, H.Bop.
I1928. II.Impak.
I927-1935. II.llmpak, B.llayam, B.TeitzenGepr, 3.0epmu
I942. C.TomoHara.
' I1948. 10.llsuuTep, P.deiinmaHn.

5. Cxema: | B ﬂl Bryan.
T i Bospacr.
b ne b [IponcxoxneHne .

I 9 HoGeseBckne mnpemuns.

Cynn0a.

6. lonoJjHuTeJbHasA JurTepaTypa: a) Ix.Tpurr. Pemawmmme SKCIEPHIMEHTH B
coppemeHHo#t fuzmke. I974.
6) JI. ne bpoitnp. Peposoima B fH3HKe.
B) C.U.BaBumaos. I'nas u cojaume, c.39-42.
7. Tema: duaocodckue BOIPOCH KBaHTOBOH MeXaHUKU
I. KayecTBEHHO HOBHE 32KOHH IBAXCHMA MHKDOYACTHL.
2. JlmanekTM4eckoe €INMHCTBO KODIYCKYJADHHX U BOJHOBHX [peNCTaB-
JeHuit.

8. IlomamHee 3anaHue.
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I.

3-1JIeKImA
COSIAHME KBAHTOBOl! MEXAHUKU

OxoHYaHMe mpeaHayme# TeMH — NOCTHMEEHHA N8 Bpoitna (I923);

Py Ukt Aé‘_‘&g—”{}

neammsamsa cBOGOIHOrO ABMECHMA. HelOCTATOYHOCTE. BOJHOBHE HAKETH

n uX /Dzzazu.o/a/me * I;[)/l[

-~ X
g ax
AXg

OUCHKE LI Srexipoxa: aXon /6w  at~ /0°Cex « 7.2,

HecocToaTeasHOCTE KOHUENmE"BOJH MaTepmu".
I924. M.BopH.BBeJ HasBauue "KBaHTOBaA MeXaHuKa".

Quantem (HeM.) - Koam4ecTBO
guanlurs  (Jar.) - CKONBKO.

. 1925, B.TeitzenGepr IIOCTPOEHNE MATPHYHOM
M.BopH u II.Aopnan KBaHTOBO# MeXaHWKHN
M.DBopr, B.Teitzendepr u II.Mopnan (cMm. oTHesBHO)

B.llayim ®BBen npmHIMO, nojyumBumit ero mMms (HoGeJeBckad mpemus,I945)
I926. OS.llpemmrrep - cosnaHme -BOJHOBOH MexaHukm (cepud crareit u
IOKa3aTeJbCTBO €INMHCTBA MAaTPUYHO! M BOJHOBOH MexaHuk) (CM.OTHENBHO)
H.Bop - cramucTmueckwii mpuuman (HoGeseBckaa mpemmsa, 1954)

II. Impax - maTemaTHdeckas QopMympoBKa (oGolmeHue).

I927. II.]lupak - Teopus M3JIyYEHMA M MOTJIOWEHAA BJEKTDPOMATHUTHHX
BOJIH.

B.Teitsendepr — aHauM3 Ipolecca M3MEPeHMs, NPHHLMI HeOolmpejeJeHHOCTH

H.Bop - KOHIenmmsA LONOJHUTEJNBHOCTH (CM.OTHEJBHO).

6. I928. II.lMpak — KPas3UpeJATMBUCTCKAs Teopuds (CM.OTHEeJBHO).

7. I927-1935. II.Iupax pa3BATHE KBAHTOBO# 3JIeKTPOAMHAMIKY
B.Teiizendepr (meproe HpUGMEEHZE )
B.Ilaymm
9. PepMu

8. I942-I1948. C.TomoHara 33BeplieHNe CO3LAHMA KBAHTOBOY 3JIEKTDPO
[0. lleHrED IVHaMAKA
P. deitramaH
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9. Cxema OCHOBHHX maroB. Bkaap copeTckmx ¢usukxor (Tamm, ®ox, Mea-
HEeHKO, JlaHnay — CM.OTHEJEHO)

I0. BospacT ywacTHMKOB. B3aumooTHomeHms B mKoje Bopa. IlepBHe yuedHu-
k. OCHOBHHE KypHAJMH.

II. Mﬂamérpannn (mmraTe ne Bpoitna, Iayim, Bopra).

I2. IpamaTmueckue MOMEHTH. OCHOBEHe WIeH.

I3. NpomsHowenwe pammmnit (He;smée/y) Schrininger, Letac ),

I4. JomoyHuTeNBHASA JUTEpPATypAa.

I5. Jlomamnee sananmme: I. Jasunor. Ipemuciosme x § I.

2. B ueM HELOCTATOYHOCTH KJIACCHYECKO# Pu3mpu?
(pompoc k pasmumIeHno). KpaTkuit oTBeT 7442
G uce nayit onr0 212,

I6. Wroru neKImu.
I7. Homas Tema: PuyocodCkue BOIPOCH KBAHTOBOH MeXaHWKN

OxmpaAoIIe DJEMEHTH :
I. Bop o6 atmocdepe ?%%y*?exux'ﬁkféyff“*[ (pucTynseHue B Mae I96I r.

B Mockpe). He Gosamich mpm3HaThCs, YTO IVIYIH M T. ..

2. [laymu B mucbMe KpOHWMIY O CHTyalmy HaKaHyHe MOABJEHMS PacoTH Ieit—
3eHOepra.

3. O mpomsHomeHuu (ammimit mHOCTpaHLUEeR (M 06 WX Hamucanum). lpnmvepH
u3 "Haykm m xu3HEK".

4. BopH u Teiisendepr (He3HaHme MAaTpUIl ¥ PEBHOCTH K BOJHOBOH MeXaHMKeE )

YeJyloBEeK NPUXOIOMT LOMOM M OoKIamuBaeT xeHe: "f sapaboran
ceronHa OBa ¢paHka: aBToOyC oTBexajl OO TOrI'O, Kak fA ycneim
BCKOYMTbL B Hero; s nobexasl 3a HMM IO Clenymlie/i OCTaHOBKM, HO
ONATb HE YyCNeJl CeCThb, M Tak npobexaljl 3a HMM BCO OOpPOTY OO
moda." - "BoT gypak, - TOBOPUT XeHa, — [odyeMy xe TH He Oexay 3a

Takcy, 3apaboran OhH OBamuaTek GpaHKOB".
A.AOparam
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[IpraoxeHne K 3+ JieKOuu

OcHOBHHE pPaGOTH

B.Teitzendepr "KpaHTOBOTEOpETHYECKOE UCTOJKOBAHME KUHSTIYECKUX M MeXa-
(23 roma)  pyyecknx zapmemMocTef" (MIMB MOCAAHO — CEHTAGDH OIyG/—
KoBaHo. 1925 r.)
Bopr u Vopnan "K xmanToBO# MexaHumke" (ceHTA0psr I925).
BopH, Te#isendepr u Mopnan "K kBanTOBOA Mexanmke II" (Hoadps I925).
Impax "OyHIAMEHTANbHHE yDABHEHMA KBAHTOBOA MexaHumkm" (HOAODB 1925)
(24 rona) ( ¢-umcna, mepecT.cCooTH. )
Impax "KBaHTOBaf MeXaHMKa I IIpeIBAPUTEJNBHOE MCCJELOBaHWE aToMa BOLO-
pona" (amBapp 1926)  (KB. cxedk« [lyaccoHa)
Mayaz "O BOLODOAHOM CHEKTpe C TOYKM 3DEHMA HOBON KBAHTOBO! MeXaHMKM"
(aBapp 1926)  (MaTpPMYHHM METOLOM — aTOM BOAODPOLA)
Bope n Bunep "HoBas (OpMyJMpOBKA KBAGHTOBHX 38KOHOBR LA IEPHOMMYECKUX
I HemepromMYeCcKuX Zgﬁgﬁgi" (auBaps 1926) (omepaTopH)
lipenuurep "KpaHTOBaHme Kak MpodjeMa COGCTBEHHHX 3HAYEHMI (mepBsoe co-
(40 ser) o6menre)" (aHpaps 1926) (cram.yp.llpemmrrepa, aToM BOLOPO-
na)
"GazoBHE BOJHH"ne Bpoitna. "KpaHToBaHMe Kak NpoGmeMa COACTBEHHHX 3Ha-

yennit (BTOpOe coodmenue)  (Pempanr I926)

Owwapr » Helivan, Iaym (xe onyda.) "0 cRA3E KBAHTOBOK MexaHukn Iefi-

seH6epra-BopHa-llopaana ¢ Moeit" (mapr I926) (ilewmtwenceit  MeXaHUK ,

OIepaTopH) .

"KpaHTOBaHZe Kak MpodieMa COGCTBEHHHX 3HaueHmit"(TpeThbe cooGieHne )

(mait 1926) ( Teomur éJﬂ/yW/ «  Pprgrenta ﬂ//«zywztj

"KpaHTOBaHMEe KaK IpodieMa cOGCTBEHHHX 3HaueHmit" (deTBEpTOE coodienne )

(moHp I1926) (4fcmeasy. yp.llpenuHrepa n xecﬁ7ilba>Tox)

Impak "O TeopuM KBAHTOBO} MeXaHMKH" (arrycr 1926) (oGodu.MarT.annapar)
"GpanyecKkas MHTEpPIpeTAIMA KBaHTOBO# Mexammku" (nexadpsb 1926)

(0600i. MaT . anmapar)

Vopnax "O HOBOM OGOCHOBAHUM KBaHTOoBOl Mexamuku" (nexadpb 1926)
(060611. hopMa KB.Mex.)
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BopH moHs 1926 (KpaTKOe cooGueHue )
nmionp 1926 (mompoGHasA cTaThA)
(B pamrax llpeMHrepoBO TEOpMM DACCMOTPEHH BONDPOCH CTOJKHOBEHHMIt
M laHa CTATMCTNYECKAs MHTEDIPeTAlMA BOJHOBO! MEeXaHMKH).

Impakr *panTOBRS TeOpHM® MCIOYCKAHMA ¥ NOrJomeHus uaiyueHus" (derparns
1927) (kBaHTORaHME IIOJA M3JYYEeHHA néﬁﬁ%uoauiﬂﬁec aToMOoM).

[aymm "K KBaHTOBO# MeXaHWKe MATHETHOr'O dJeKTpoHa" (mait 1927) (PeHome-

HOJOTMYeCcKu#t yyeT cmmHa, MaTpuil Ilayiu, yposHeHme [layim).

lupax "KpaHTOBas Teopus sneKTpoHa, 1" (aHBapp 1928)
"KpaHTOBas Teopma sJaeKTpoHa, [I" (Pempassr 1928)
(peATHBUCTCKOE ypABHEHME dJEKTpOHa, fopMysa TOHKOE CTPYKTYDH
Bammepdeba)

Teitzendepr (ne%Bas craTrbd) "O HArJANHOM COJAEPRAHMM KBaHTOBOTEOpETH-—
MapT I927)
yeckoil KuHeMaTuku u MexaHuku" (uonp I1927)

(CH 14 KOODIMHATH M HMIyJbCA)

Bop "du3MyeCKas MHTEpHpeTalld KBAHTOBO# MeXaHMKH (KOHT'pPEeCCH B aBIyCTe
1 oktadpe) JlokJau nepepadoTaHH B CTaThb "OCHOBHOH KBAHTOBH
MoCTyJAaT M HoBejimee pa3BHTHE aTOMHO# Teopmu" (ampessb 1928)

(NMpUHIMI NOMOJHATENBHOCTH ) .

OCHOBHHE XyDHAJH

Zoclschuft fin /9%;1/4
Avnalen dor ,12%79175

/0 Zacee,&njs of Zhe /974/ Sm,;eé/ (Ioxnann EBoposerckoro odmecTsa)

(&ypHaa 1o Qu3MKe)

(AHHaJH fu3uKm. JleTOmAChH)

TlepBHe yuyeCHUKA

Bpenenre B BOJHOBYWO MexaHuky. fl./.QpeHKeJb, 1929

Hauasna KpaHTOBO# MexaHmk:m. B.A.Qox, I932

[IpMHIANN KBaHTOBORA MeXaHNKH. [IAM. lmpak, 1930

Ou3decKye NPYHIMIN KBAHTOBO! MEXaHWKH. B.Teitzendepr, 1930

Bonxopas MexaHumka. A.3ommepdensn, 1930
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[lepBHe JIeKIMK B Hameit cTpaHe

Ocenrw I928 r. B JlenmHrpaze B.A.Qok mpoumran Kypc Jekumit Mo KBaHTOBOIL

MEXaHNKe.

[lepEHe PAGOTH HalMX YYEHHX I10 KBAHTOBOHA MeXaHMKe

I.E.Tamm. "K xpanTOBO#t Mexanumke poraropa’ (ampesn 1926)
B.A.Dor "K llpemurepoBoit BoaHOBO# Mexammke' (mionp 1926)
"06 MHBapmaHTHO# $opMe BOJHOBOI'O YPABHEHNA M YPABHEHHW# NBUEE-
HuS I8 3apAaxeHHO# wacTumH" (uonp 1926)
II.Il.Meanenxo m J.J.Jlaunay "K BuBOny ypaBHeHus Kieitna-®oka" (Hosépr 1926
JI.1.Jannay "K Teopuu CIHEKTPOB NBYXaTOMHOA MoiekyJH" (Hoadpbs I1926)

5l He oTImamw M HMKOTOAa He OoTIaBall NpelnodYTeHUs
MaTpMYHOM MexaHMKe. Korma nosBuiace BOJIHOBas MexXaHMKa
llpemuHrepa, s ceiyac Xe IOYYBCTBOBAaJl, YTO OHa TpebyeT
BEPOATHOCTHOI'O TOJIKOBaHus. S mnomospeBalji, YTO €CTb
IUJIOTHOCTb BEPOATHOCTM, HO IIPOIUJIO HEKOTOpOE BpeMs, IIOKa
A HameJl ¢U3MYEeCKMe apTyMEHTH B I[OJIb3Y 3TOTO
NIPenroJIOKEeHNUsI, a MMEHHO CTOJIKHOBEHMUS M IepeXOnH 10X
OEeCTBMEM BHENMHMX CWJI. M TOorQa HeOXMHOaHHHM obpasoM
obHapyxmiiocb, uTo y I'elizeHbepra IOpyroe MHEHME, U OH
OOBMHMIJI MEHS B M3MEeHe IOyXy MaTpW4YHOM MexaHuku. lIlpaBma,
OH CKOpPO IIpeOoOoJIeJ] CBOM COMHEHMS M CO3Hall YOUBUTENbHOE
obbenMHeHMe NpencTaBJIEHM BOJIH M YacTHL B IPMHLMIIE
HeolpeneJIEeHHOCTH .

M.BopH
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N W H

I0.

4-3 IeKIHA
KPATKOE COIEPXAHUE

[I[pYMHENE CBABUM B MUKDPOMIEDE.

BzaumooTHOmWeHne PuanMKA ¥ PUIOCODMH.

[IpyHIMO COOTBETCTBHA.

MaremaTnueckuit anmapaT KBAHTOBOH MeXaHWKH.

llepennuit kpait paspuTus PU3MYECKOX HAyKu.

Ocmas rTema I rnapn: OCHOBHHE MOHATHA KBAHTOBOH MeXAHUKM.

Tnapune nmpmummnu: I. CraTmcTMyeCKuit MpUHIMI.

2. llpmHIMO HaGIOIAEMHX.

3. [lpuHIMIO CynepHo3NIHM.

4. [IprHIOAN IPUMYXHHOCTH.

5. [IpMHIMI TOXNECTBEHHOCTH ONMHAKOBHX YaCTHII.
§ I. BoagoBas GyHKIMA.
[lonaTe cocToaHMA. UUCTHE M CMellaHHHE COCTOSHMA. 0C03HAYeHud.

Haspanwe Pugueecws’ cMucA. I[IpUMEp ONHOK YACTHIN B ONHOM M3MEDEHNH.
3

Hopmuposka.
llomammee 3anamme: Baoxuuuer, § 9 (CraTrMcTmYeckoe TOJKOBAHWE BOJH
ne bpoitng)
§I0 (BepoATHOCTH MECTONOJOREHUS Ya-
CTHIH )

JIlonosHnTENIbHAA JIATEPATYDA:

H.Bop. AromHas usuKa 1 yeJoBevyecKoe mosmamme. M., WI, I96I.
COopHMK cTaTeil ¥ BHCTyIJIeHHit: Buosorua m arTomHas usmra. KeanTo-
BaA (Qu3uMka U OmoJsorma. TU3MYEeCKas HayKa M IpoGJeMa XA3HKA. IUCKyC-

cny ¢ OdifHmTefiHOM O HpodieMax TEeOpWH [O3HAHMA B ATOMHOH (u3nKe u 1p.
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44 nexIA

[lpononxerme Temu GWIOCOBCKUE BOIMPOCH KBAHTOBO! OHBVKY

I. IlpruEEENE CBA3M B MUKDOMHUDE

a) TIpMYMHHOCTH - CBA3b, 3aKJ0OYANNAACA B NOPOXNEHNN ONHMX ABJIEHMit
IpyT¥MK IO OHpEeNeJIeHHHM 3aKOHaM.
G6) Cxema 4YeTHpex MHPOB
Hunuero nesnss.

Hiyero Hesnp3d, KpoMe TOTO, YTO MOXHO. TS

(3aKOHH BHCTYIAWT B POJM NO3BOJEHHIl,
paspemeHuil — NBUXEHUE TOJBKO 10 TpaeK-
TOPMK )

Bce MO®HO, KpoMe TOro, 4TO HeJb3d.
(3aKoH B poam 3ampeToB, OrpAHMYeHuit -
COXPaHEHWE CDPELHEer0 3HAYEHUS SHEPTHN)
Bce moxmHO.

B) "BeposTHocTHaA BcesemHaa" (H.Bunep)

r) CraTHCTHYEeCKMe ¥ IMHAMAYECKHEe 3aKOHOMEDHOCTM. KaTeropmu Heod-
XOIMMOCTH M cJaydaiiHocTn. Tennenmau. OmucaHue B KBaHTOBOH MexaHmke. -
rara M.DopHa O coYeTaHMM CTATUCTHAYECKMX WM NMHAMAYECKHUX BJIEMEHTOB.
M.C.CaduToR. IlnaieKTnKa HEOGXOMMMOCTH ¥ CJydYailHOCTM B KBAHTOBO# MeXaHU-
Ke. I1974.

1) BepoATHOCTH - KOJMYECTEEHHAA Mepa BO3MOXHOCTH. BepOATHOCTEL —
[OTEHIMabHaA BO3MOKHOCTH (NOONHTHAA, AlpHOpHasA XapaKTEePUCTHKA CcJydaii-
HHX COOHTH#). CTATHCTHMYHOCTH — pPEAM30BABIAACH BO3MOKHOCTH (IIOCJEOMHT—
Hasa, aloCTOPHOpHAA XapaKTePUCTMKA CJAyYaiiHHX COOHTH#). CToxacTudecKhit -
rpeq.sfo%haax LOT'allKa — BEpPOATHOCTHHIT, cJiydalignii. CraTmCcTUYeCKui
KONJIEKTUE - COBOKYNHOCTH 32BepIEHHHX ONHTOB [0 M3MEDEHUI HEKOTOpO# Be-
JUYMHH. [[DOTHO3H, NPeACKa3aHusA, TEHNeHIMH. XaOoTHYHOCTH, CJydailHOCTH,
HEOGXOIMMOCTE. [IpMAHAKM BEPOATHOCTU: OTCYTCTEHME aJIOPUTMA yKa3aHWUA CO-
OHTH#A ¥ yCTONYMBOCTE 9acToT.

e) O6BbeKTMBHAA BEPOATHOCTH M CYOHEKTHBHAs BEPOATHOCTH. CTaTUCTH-
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YeCKOEe MONEJMPOBAHME IMHAMUYEeCKMX CHCTeM (MEeTOL CTATHCTUYECKUX HCIIH—
TeHmit - Meton Morre-Kapio). llpumep pacyeTa KpUCTALIMYECKAX CTPYKTYD
n3 "Hayxm u musHu" (A.C.Kommaneiina).

x) CoOHTHe. CTaTHCTAYECKU! KOLNEKTHB. ONMHOWHHT OGBEKT.

3) TUIOTE3H O MpUPOLE CTATMCTUYHOCTH (CM.OTHENBHO). PyHIAMeH-
TaJIbHOCTh BEPOATHOCTU. IIPDUHIMIMANBHHE OTJINYMA OT MACCOBHX ABJIEHMI

(ksaccuyeckoit craTduamyy ).

2. BzaummooTHomeHyre ¢u3nKM 1 Pua0COoIHn

a) Mlpemmer duiocofum - HamGosee o6UME 3aKOHH MDUPOIH, OGmEeCTBa
1 CO3HaHNA. Henb3d Ju U3 OBUMX 33KOHOB NEAYKTWBHHM ITyTEM BHBECTH 3a-
KOHH KOHKDETHHX HayK, B YaCTHOCTH . (m3myeckue 3axoHN? Ha aToT Bompoc
$.3HI'eJBC JaJ OTPUIATEJBHHI OTBET.

6) TonoGHaA CBA3H HA KOJMYECTBEHHOM yDOBHE KacaeTCs B3amMOOTHO-
weHuit ¢ mareMaTukoi (o6pas "macopyOku" - MaTemMaTHYecKoi o6pasoTKm,
OIHAKO BHXOJ 3aBMCHUT OT HQUUHKMA, OT BXona, oT"moaydpadpurara", guanue-
CKUX HUAel).

B) Ouauka CJymIAT ;;;S;ég;;; nneit m mpodsem, a Takke cdepoit mpu-
MeHeHmit, mpuioxeHuit uaocofrm (B MOATBEpXNEHMM 32KOHYeHHas (muaocod—
CKasd HayKa yEe He HyRI4eTcA).

T) dunocodus Ke NAeT: THOCEOJOTMYECKMIl aHasl3, OCMHCJEeHHEe, HH-
TepupeTanis LaHHHX, pa3pelleHne MEeTONOJOTMYECKUX MPOGJIEM, DEBPUCTAYE—
ckad poss. Hakoren, gopmupoBanme Mupono§pennﬂ, a He YMO3DUTEJbHHE
IIOCTPOEHUA ¥ DeLeNTH, CxeMH HaTrypdunocoduu. [TonCO3HATENBPHOE W CO3HA-
TEJIBHOE MCIONB30BaHMe (UIOCOPCKUX KOHLEIII.

1) BakHOCTE 3HAHMA W BJANEHAA MATEPHAJMCTAYECKO# NMaJeKTHKON.
[lpumMepH mcTopwuecKre. [[O3UTMBHCTCKNME HAKJIOHHOCTHM CTUXUIHHX MaTepua-
JMCTOB M IMOCTENEeHHHH 1epexol B OGJaCTh MATEPUAJMCTAYECKON NMAaNeKTHKA.
Bope6a Ha BHCuEM ypoEHe B $uirocofCKMX BOIPOCEX €CTECTBO3HaHMA C (Heo)
MO3UTKBU3MOM, ATHOCTUALMA3MOM KX T.I. JM3MeHeHMe B3IANOB M BHCKAa3HWBaHU

Bopa.
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3. IIpMHIMI COOTBETCTEAA
a) Kparkas mcropma (oT 3awatkor B I9I3 r. opMyMpOBKN B
I920 r., k oxoHuaressHOMy ofopmienno okono 1923 roma). Cm.PpaHKdypra

n dpeHKa.

6) lloruka cTapoii TeOpMH, DEBOJOIMOHHOE HAYajio. 3a0CTpeHHe NepBO-
IO BTana OTPUIAHUA.

B) Bropoit aram - oTpuuaHue oTpuIAHEA. [[pEeMCTBEHHOCTE. JKCcTpa-
nonAImA MOHATHMA. Yenoar3oBanme o06pas’oB U Mueit cTapoil Teopun.

r) Bonee moJHAS TeOpHA MOJKHE CONEPRATH MEHEe IMOJHYD B BULE CBO-
€r'o mpelneJrHOro ciaydasd. OHa AOJN¥HA YKA3HBATH NPENEJH IPIMEHHMOCTH

nocaenHe# m OCBACHATL €€ NMOCTYJATH M (usnudecKue Muen

1) B aTom mposBnsgeTcA NpUHIMI orpaHmyeHmii (odmas Teopms OrpaHU-
uyBaeT"BlaneHna"9acTHoft TeopuM, yKA3HBAET ee TPAHUIM).

e) OBpHUCTMYECKAs DOJb NPUHIMANA COOTBETCTBUA IIPM CO3NAHMM KBAHTO—-
Boit mexaHuku (mcTopus ¢ Bopom u I'eiizendeprom).

%) OCOGEHHOCTH B3aMMOOTHOWEHW{ KJIACCHYECKON M KBAHTOROH Teopuii.
Kraccuueckas MexaHUKa — NpeleJIbHHI Caydailt 1 Heo6xomiMasd OCHOBa KBaH—
TOBO MeXaHMKM. MakpockolmMuecKad CTYIEeHb B LEMA MO3HaHMA (u3MepeHns).

3) UmcTo KBaHTOBHe 3fPeKTH. CJydal COBNANEHNAS KJIACCUYECKAX W
KBAQHTOBHX De3yJbTaToOB. llpenespHHI nepexon'ﬁ*o.

u) ImanexTura nosHaHuA. OTHOCHTEJHHAA U aGCOJOTHAA MCTHHA. SaKOH

OTpHLAHVA OTpUIAHUA. CoMpaleBMIHHI XapakTep pa3BATHA.

JIONOJHATEJEHHE 3aMEeYaHnsa

I. MaremaTtmyeckuit ammapar.
a) Teopmsa BEDOATHOCTEI.
6) Jnmeitnan a»zedoa.
B) CrneiyanbHHe QyHKIWMM.
He TeopeMH eIMHCTBEHHOCTH W CYUECTBOBAHMA, & yMeHuWA, padoTa, mnpu-
MEHeHMEe MATeMAaTMYeCKOr'o ammapaTa.

[lpocToTa MCIONB3yeMO# MaTeMaTHKA, 32 KOTOpPOH CKpHTa CJIOXHOCTE NO—
npociolo
Ka3aTeJbCTE BO3MOKHOCTHM HCIIOJIB30BAHUA B3TOI'O #;&efﬁalannapaTa (0Go-
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CHOBaHMe KBaHTOBOI MexaHmku). [[OpOXIeHME HOBHX Da3leJiOB MaTeMa-—

rukn (oGo0meHHHe QYHKIMM, OCHAleHHOe TuJIbOePTOBO IIPOCTPAHCTEO) .
HeoGxommmocTs uMHTErpaJoB Jledera (mo mepe), CXOMMMOCTE X YCJIOBHOCTD

3HAKOB paBeHCTBa, (QyHKIMOHAJH ¥ T.ZH.

M370KeEMe MONOGHHX TOHKOCTe!l B CHEILMANBHHX Kypcax KBaHTOBOA Me-—

xammkr (MIA MaTeMaTHKOB), a Takke B KHure Heitmana "MaremaTmaeckue

OCHOBH KBaHTOBO} MexaHMKR".

2. Tepenuuit xpait xpaHTOBO# PuaMKU (Maxpomup - TBEpIHE TeJa,
KINKOCTA ¥ KPUCTAJJIH, HAIKME KPUCTAJIH, amopdHHe Tesa, MONIMEDH,

GUOJOTHYECKHe OGBEKTH; MUKpDOMUD - (M3UKa 3JEMEHTapHHX YacTuL,

$u3MKa BHCOKMX SHEpTHit; Merammp — acTpoQusyMKa HOBHX ABJEHUNA -
[yJbCApOB, 9EPHHX AHD ¥ T.Z.).

3. 0 mickycenms Gopa m Ofmmreiina, koropas mmaack <0 et (I935-1955),
HO HAyuHHe CIIOPH HMKOT'ZA He IePEeHOCH/MCH Ha JIMYHYO MOYBY. ura-

TH : JfiHWTe#Ha O KBAHTOBO# MeXaHMKE.

Hosag Tema (rsi.I): OCHOBHHE IIOHATHA KB3HTOBOJ MeXaHUKN

’3"”‘/*‘““"“’“4’ 3aMeyYaHuf - MepevuclieHne TJIARHHX [PUHIMINOB:
I. CraTuCcTUYECKA# NpUHIMI.
2. IpnHIMO HalloIaeMHX.
3. lpuHIMO CYNepIO3MIML.
4, [IpvHIMN IPIMWHHMOCTH.
5. [pmHIMI TOXLECTBEHHOCTY ONMHAKOBHX YaCTHI.

§ I. Bomnopas (yHKIUA
a) COCTOSHNWE CHCTEMH — HEKOTOpas WHopMalms O NAHHOJ CHCTEME,

Ha OCHOBE KOTOpO# MH MO®eM IpPeACKasaTh Pe3yJAbTATH n3MepeHui.

G) BuuJeHEHUE CHCTEMH.

p) UncTHE COCTOSHUA M OMICaHMEe C IIOMOIBD Léﬂ@YHKHMM BOJIHOBOT'O
BEKTOpa d’ , WJIn IZ.P>. CMellaHHHE COCTOSHKMA W ONUCAaHWEe C IIOMOMBI
MATDHLIH [IOTHOCTH — CTATHCTMYECKOI'O OnepaTopa §5 . TompoGHOCTH DPas-

apanit ¥ npuMepH CyAyT I8HH NO3JHEE.
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T) dMsmuyecKuit CMHCJ BOJHOBO (QYHKIME Ha [IpAMepe OJHO# YacTHUIH B

4 —
4 po— 1

3 X xtelx € X
ONeMeHTapHAs BEPOATHOCTH OGHADYXeHUA (IOKaM3AImH, MeCTOHaXOXIeHNS )

OIIHOM N3MEDPEHNN
Y(«)

YacTHIOH BOJMM3M TOYKA X B HMHTEpBaJe 0{)( i
g AW )= 16 ) [ ox .

[I1OTHOCTH BEPOATHOCTH 9 (x) = ;:/TIV: /&(x) /‘2

BepoATHOCTH NpU M3MEPEHHMK IOJYYUTH 3HA4EHUA Koopnnnag B HMHTepBaJe:
~ Wla<x<¥)= $1&6) .
YCoBHAe HOPMMDOBKN Slfé[x} yx=1. a
-

1) 3ameyaHMe O CTeNEeHAX CBOGOIH. OmHOMepue peasbHOe — JMGO LBH-
KeHWe BLONb TpyOku (NuHeiHas IemodYka - MOJUMEpHas MoJeKyJa), JmGo
ornesenve BeTBM (B ONHODOAHOM IIOJE CHJH TA®eCTM). OAHOMEDME MILTOCTDa—
TiBHOe (MeTomMueckoe). Padkas o HaTJIALHOM M306pAREHMM TDEXMEpPHS yunTe-
JeM MareMaTHMKM ([ORAJION 4eJOBEK MpoGexas BIOJL NOCKH, 34TeM IIOHecCH
IO NPOXOLYy MeXLy DALAMA IIapT, & 3aTeM IOANPHTMBAJ BBepX Ha MecTe -

n3 Tapnuepa).

Jlomamsee 3apamme: Baoxmunmes, § 9, IO.
H.Bop.ATomHas ¢usuKa u 4YeJoBedecKoe Mo3HaHuMe. 1961.

OreTH Ha BOIpPOCH. lmrara JleHuHa.

OxuBiawue dJeMeHTH: 1. Pacckas 0 cxemMe 4YeTHpeX MHUDOR.

2. Iloka3 TpexMepHOCTH 700M7ﬂﬂuqzﬁ yuYuTeJNEM Ma-—
TEMATHKA .
3. O6pasn mmrpovyacTmil (GyJInGOYKM B MaHHOI Kaime,
BO30YKIeHNA KBAHTOBAHHOI'O ITOJA).
Crapeii aHeKOoT: HekTo pasmesica moHara u Opocuics B KYCTH
KpanumeH . Korpma nos3xe y HEero crpocwm, 3ad4eM OH 3TO crejaj, OH
OoTBEeTWMII: "Tenepb XOpPOUWEeHbKO He IIOMHK, HO TOT'ZIa 3TO IIOKa3aJioCh

VIHTepeCcHoOM uneen".
A .AOparam
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©® N s W N M

I10.
IT.

I2.

5-f_JeKima
KPATKOE COIEPKAHUE

BOJHOBAA ®YHKIIA (mponosaxeHue )

OnHa wacTuLa B TPEXMEPHOM IPOCTPaHCTEE.

JlBe yacTMIH B KOODIMHATHOM IIPENCTABJICHNY.

N uactun. KoHfurypalMOHHOE MIPOCTPaHCTEO.
IMOoyasCHOE INpencTaBJEHHE.

JHepreTMYeckoe (IMCKPETHO8) IDPENCTAaBJEHHEe.
OGosHaueHnns lIupaxa.

BosHOBO#I BEKTOp (BEKTODP COCTOSHMA) M €r0 OPOEKIMH.

[loroxkopaa ponb PasH BOJHOBOH (YHKIMM KOOPAMHATHOT'O IpeNCTaBJEHUA
(mpe nBapuTENBHO) .

I[IpuMep IJIOCKOH MOHOXPOMATMYeCKO#l BOJHH ne Bpoitna (cmuci, HOpMI-
POBKa).

®a30BHII MHOKATEJb.

0 rumoTesax MPOCTPaHCTBEHHO-BPEMEHHO! CTPYKTYpH Mukpomupa (Mocre-
[IaHEHKO).

BpeMeHHO# aprymeHT. I[[pMHIMI NPUYMHHOCTH. KiaaccuueckKne yparHEHNA
BTODPOT'O MODPALKA U KBaAHTOBHE YDABHEHNHA NBUXEHUSA.
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5-a_Jneximmsa
BOJIHOBAA ®YHKIA (mpomoameHue )

I. OnHa vYacTMIa B TPEXMEPHOM KOODAMHATHOM IPOCTPaHCTEE:
%), W)= | L) |V
PG)=1%¢6)17,
AV W, = S1de)rav,

~y

&y
S120)1v=1.

2. ]llpe yacTUIH B KOOPIMHATHOM IOPOCTDaHCTEE:

46, %) AW, , = 146.,5) 3y,
PG.7)=145,7))

>

<
ﬁ/éé(a,z)/dmzl{z =1
3. jv YyacTULl B KOODIMHATHOM IPOCTPAHCTEE :

Y B = .
& (i ) 5 2=1%,%, 2o Q'VJ(; ((:)Tgpng.:zﬂngi;:z

AW )=14(s) % | Ag=d VY. 4V, ~ TCHIAX; CMHC u
[IDAaKTAYECKOE UC—

Pl)= 1(z) /"", T0JIb3 OBAHIE .
(1) 1%y = 1.
4. Vmnyasc (onHomepme) ONHON 9YACTHIMH: g/(p))
W)= (o) o,
A bt R oo Ple) =141

: 2
S 1p) et =1 .
)
5. JMCKpeTHOE NpeLCcTAaBJeHne (PHEPreTHYECKOe, HAIDHMED):

Y (E,),
= W )=1¥E)]
Z/%(a//*=1.

——f—ttt
£, £, £ &
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6. OGosHauenusa Jmpaka: ;? 1>
) <x(¥>

(=) <zTI>

£(z) <g />

%(p) <pl¥>

4(&) <E 14>

7. BeKTOp COCTOAHAA U er'0 IMPOEKIMN:

L) ol
/ /< / g
b d(e) febs s - appabs

S 4G \<a/¢>

8. Bompoc 0 nepexone OT ONHOI'O NpPEICTaBJEHNA K JPYI'OMY. Munekc
npencTapienus. [[poeKTupoparue. Poxb ®asH BOJHOBO! QyHKIMM HA
IpyMepe KOODPAMHATHOI'O [peNCTaBJIEHNSA : ¢(,; )

[IOTOKY. %{t) /4&( //e
3uavenne §asH B, G.KOODL. HPELCTABJIEHHA B ONMCAHUM COCTOAHWA B UM-

IyJbCHOM IpencTapjeHur 1 T. M.

9. IlnocKas MOHOXPOMATAYECKasd BOJHA N Bpoitna:

ééé £ )= ,49?(“ £2) Pl % )= 1415, Kiaccuyeckuit aganor -

PaBHOMEDHOE DpaclipeneJe—
HUEe vacTumo,

/
Spetlav=1 , A=p=
BeckKoHedHH#I 06BEM M OCOOHE yCJOBAA HODMADOBKH.

. , . DdasoBWit MEHO®RMTENs. He myrarTh ¢ asoif B.@. Ananorus-
éé*" ¢= ¢e . [IOTeHIMaJbHaA SHeprud.

II.0 TumoTeze MocTemaHeHKO. UTasibsHCKaA WyTKa "4-KOJEeCHasA GaGymka" .
[mTaTs ®3 KHATM MocTenaHeHKO. Paccy®neHus, NPENNOJIOREHHA, COCHa—
TaTesIbHOE HAKJIOHeHMe ¥ MTaJlbfHCKad WmyTKa:

"Ecam OH y Moeit 6adyukm OHJIO 4YeTHpe Kojieca, TO OH& 6Hya GH aBTO-

Géycom".
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I2. O BpeMeHHOM apryMeHTe: Qé(%: g‘)'
QopMyMPOBKa NPUHIMIE MPAYMHHOCTA B KBAHTOBOH MexaHmKe (mpenBa—
puTenpHO). CpaBHeHMe C KJIACCHYeCKOll MeXaHmkoit. UWMCao BXOIHHX

nanHux (HavaJbHHX ycJaoBuit). Ilopanok muddepeHImANBHHX YpaBHeHuit.
& Ypabreaul

OcuxHOBeHHHe mupPdepeHIMaNbHHE yDPABHEHHA 'S YACTHHX TPOU3BOIHHX.
[loxa BpemeHHO#f apryMeHT BHIMCHBATHCA ABHO He GyneT.
I3. Nonsenenve uTOroB. Bimxajimme Temm.

I4. TNowaunee szapamme: I. ®3C [7], a) KpanToBas MexaHuka (BBOIHAA
4acTh);
6) KpanToBas MexaHmka (fmnocod—
CKMe BOIIDOCH).

2. JlomonmmuTensHo: A.H.MocrenaHenko. IlpocTpaH-
CTBO U BpEMA B MaKpo-, Mera-
u MUKpomupe. I1974.

OxzBisomme 2JEeMEHTH: UTANBAHCKAA WYTKA "yeTHpeXKoJecHaa Gadymka".

TeopeTnueckas ¢usmkxa - crporas Hayka, Tpebyomas TOHKMUX
dnsmyeckmx coobpaxeHwit ¥ KpPONOTJIMBHX, MHOTHA OYEHb TPYMHHX
MaTeMaTNYeCKMX pacuyeToB. [IOJIyuMTbk HOBHE DPE3YyJbTAaTH MOXHO,
TONBKO OBJIalEB BCEM apCeHaJIoOM CPEeICTB, METONOB M MpencTaBJIeHMMA
COBPEMEHHO (M3NUecKoy Teopym. ¥, Kak B JIDOOK chepe
4eJIOBeYEeCKON NEeATeNbHOCTH, OKAa3HBaeTCH, YTO MCTOYHMKOM
Pe3yJNbTaTOB CIIYXUMT TPYH, K CYACTbD NPMHOCHINMIA PamoCTh HE TOJIBKO
CBOVMM) PE3yJibTaTaM, HO ¥ HENOCPEINCTBEHHO B NpPOLEecCe pemeHus
€elle He peleHHHX 3amady.

M./M.KaraHosB
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JlononHeHAe K JIEKIHAAM
10 KBAHTOBO MeXaHuKe

HOBHE TIOHATWA Y MPENCTABIEHUA

I. JMCKPeTHOCTHh M HENPEPHBHOCTH

I) CnexTpH (M3MYECKMX BeJMuuH (IMCKPETHHE, HEeNpepHBHHE, CMelaH-
HHE; BCerja OLMHaKOBHe — 2, M, /7'7‘: 1 - ¥ u3MeHAWIH®eCH - £ ; KBaHTO-
BaHMe 3apAla, MaccH; Quantum (HeM.) - KOIMYECTEO, gazwz‘“m
(naT.) - CKONBKO; Ha3BaHMe "KBaHTOBas MexaHUka" mpenioxeHo M.Boprom
p I924 r.).

2) KopmyCKyJnApHO-BOJIHOBOH AyanmsMm (nualeKTHYecKoe eIMHCTBO, CHH-
Te3-IapaloKC MO KJacCHYECKUM IpeNCTABJICHMAM; €NMHEHME Ha MeXaHWieCKOM
YPOBHe H IIOCJie BTOPHYHOI'O KBAHTOBAHMS — B TEOPMM [OJIA; YaCTUIH X II0JA
B UCTOPMYECKOM aclieKTe; ABHHE IPOABJEHMA NyaansMa — YPaBHEHUA OitH—
mTeitna - ne bpoilns & = }fa), o= Afé?', fopmyna IlnaHka WA TemJIOBO-
T'0 M3JyYeHNs — Iepexol OT o6nacTu Panes — JmuHca K o6JacTi HuHa mo
4acToTaM, (IYKTyaIlM:H SHEPTMM 3JEKTPOMATHATHOIO HOJA IO JfHuTe#Hy -
1Ba 4JeHa). KpasuyacTuim.

3) CnMBOJN MMCKDETHOCTH - IOCTOAHHAA IlnaHKa ZL = _;,é;: /,05/5";/_,;,,5,“
(ocymecTBIAET eAMHEHWE B I.2; LMCKPETHOCTH — MPUYMHA YCTOAYMBOCTH,
VCTONYMBOCTE W OMMHAKOBOCTH ATOMOB (OmHOT'O copTa, 6e3 BO3CyxkNeHH#) —
npoGiema Kaaccuueckoir usmku). OOMeHHOe BaammoneiicTBme. CHeKTpasb—
HOCTh (KJaccruecKoe IaleHWe B LEHTD: SI7 )-

4) TpocTpaHCTBO-BpeMa (HE KBaHTYWTCH, OTHEJEHH IPYyr' OT Apyra X
OT MaTepuaJbHOfl HAYMHKYM B KBAHTOBO! MeXaHUKe - HepeJATHBACTCKON Teo-

piM; KBaHTOBaHME MPOCTPAHCTBa-BPEMEHM).

2. HeompeneJieHHOCTE M NONOJHUTEJBHOCTH

1) HeompenesneHHOCTH (PU3MYECKMX BeJMUMH (IPUHLMI HEONpE NeJeHHO—
cti Tefizendepra — 1927 r., cTaTUCTHYECKMA pascpoc, HeONpelLeJeéHHOCThb
KOODIMHAT M TOYEYHOCTh YaCTHL, HEONIDEeNeJeHHOCTh CTPYKTYDH 49acTul).

2) JlonONHMTENBHOCTE (BOCCTAHOBJEHME IIOJHOA KAPTHUHH [0 OTIEJBHHM
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yepTam, aHaJIM3-IapajoKC [0 KJIAaCCHYeCKMM OPEeNCTABJIECHUAM, IOMOJHUTEJb—
HHe KJACCH IMHaMHYeCKMX [NepeMeHHHX, KOJMYEeCTBeHHOe BHDAKEHHE B CO-
OTHOMEHMM HeOIpeNeJEeHHOCTell, KaYeCTBEHHOE - B HEKOMMYTaTHBHOCTH ONe-—
paTopoB; 06 BPE€ KT -eLMHCTBO NPOTHBOMNOJAO XK -
HHX MOMEHTOB, OIMH U3 aCNeKTOB NONOJHNTEJBHOCTH — I[IO3HAHNE
oTpaxaeT (M3MYEeCKyow CYWHOCT: Yepe3 COBOKYNHOCTH IOHATHII, KOTOpHE IO
cBoeil mpupone MCKIOYANT IPYT IpyTa; NPMHIMI NONOJHMTENBHOCTH Ipej -
CcTaBiAeT CO0O}l ONHy M3 KOHKPEeTHHX (OPM BHpa®eHHMA OPOTUBOPEYMBOI'O IpO-
necca IMO3HaHUA WA ONpelesleHHO! o6nacTH ABJEHM; IOMOJHMUTEJNBHOCTH
BBeneHa H.Bopom 1714 ommcaHua HOBOTO B paMKaX CTApHX KJI4CCHYECKUX 10—
HATHH; eCTeCTBEHHOCTh €INMHCTRE IPOTHROMOJIOXHHX MOMEHTOB B NMAJEKTH-
YEeCKOM ITONXONe; M3yYeHUe OnHO} YepTH HapymaeT INPYyIyb, NLOINOJHATEJBHYI
10 OTHOWEHNIO K IepBoil; HadioneHUe 3a IPOLECCOM MHIUIEHAS HApylaeT ero;
HalnoIeH!e MOCTOPOHHET'O 3a padoTolfi uesoBEeKa MOXET HADYIMUTEL ee).

3) OrcyTcTBMe TpaeKTOpWil, DPOJL CKOPOCTH (ecau QUKCHMPOBATH TOY—
HOCTH MBMEDEHMA KOODIMHATH YACTAIH SX I 3aMepH NeJaTh 4epe3 WHTep-
BaJIH A;f' , TO IOCJeNOBRaTeJbHHE IOJOKEHUS He YKJIaIHBaWTCA B HeENpe-
PHBHYO JIMHAIO — OIMHOYHHE HCIOHTaHUA, HO B IOBTOpAimelicA CHUTyalmd —
KBaHTOBOMEXaHMYECKIE I[OCJeNOBaTEJbHHE M3MEDEeHUs, ONHAKO IJIA CTATUCTHA-
YeCKUX H3MepeHuil B KaxknHi MOMEHT BPEMEHM CpelHWe [OJORESHHUS NalT [ocje-
LOBATEJBHOCTE C HEIPEePHBHHM DACIOJIOKEHMEM B IDOCTPAHCTBE, T.€. Cyle-—
CTByeT HEKOTOpad KpUBas CpeIHMX [OJOXEHHII, KOTOpad IpM MaJioM pasGpo-—
Cce — B yCJIOBMAX NBUREHWSA, GIM3KAX K KJIACCHYECKMM, — IOEPEXOIMT B KJIac—
CHYECKYl TPaeKTOpHI0, CKODOCTH B TOYKE He MMEeT CMHCJa, HO CpelHee
3HaueHMe CKODPOCTH XapaKTepusyeT CBOJACTBa TakKoil cpemHelt JMHUM IO TEO-—
peme JpeHfecTa; CKOPOCTH - HE JIOKAJbHAs, a HHTerpaJibHas XapaKTepucTh—
Ka NBIXSHUA YaCTHUIM, CDENHAA Mepa; [IOTOKOBas KapTHHA NBUESHHA C OIMpe-
IeJIEHHOl CKOPOCTHI; BADPTyaJbHHEe TPAEKTOpHM M KapTuHa ODelinmana).

4) CoBpeMmeHHas KuHeMaTnka (OTCYTCTBME CTATHKA, IIEPECMOTD IIpel-
MeTa KHHEeMaTHK! — BCe, 4YTO He CBA3aHO C KOHKDPETHHM BHAOM B3auMonei-

CTBUii, — 3aKOHH COXDaHEHMA, MOHATHUMHH{ M pacyeTHHt ammapaT, OCHOBHHE

IIOCTYyJIATH — IPUHLMIH, TeOpua HpellCTaBJleHPIﬁ, CHMME TPUHK HIp.)
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3. Hexsaccuueckuit crmocoG omMCaHUd

I) Iira ypoBra (HEMOCPENCTRBEHHO He HAGNONAEMHE AGCTDAKTHHE BeJu—
YUHH ;;, 49,;3 , OTpaxamuye KauyeCTBEHHYH OCOGEHHOCTEH MUKDOMMpa, HU3-
mvepsAeMHe (U3MuYecKre BEeJMYMHH ( f,); SKCTpaNoJAIMSA KJIaCCUYeCKNX CBOii-
CTB, HOBHE 4YepTH, 0GoCmeHns).

2) BepoATHOCTEH (BEPOATHOCTHHI XapakTep LBUXEHWA NpA (UKcAaImM
00BeKTa Ha YPOBHE MEX8HWKM, BEPOATHOCTHOCTEH CTPYKTYPH — B TEOPHHA
3JIEMEHTADHHX YacTHll, TEeOpUM I[OJA; cTaTACTHYecku#t mpmHimn Maxca bopHa -
1926 r.; BepOATHOCTEL (AIpUOpHAS KATeropus) — NOTeHIMaJbHad BO3MOE—
HOCTH, CTATHCTMYHOCTH (aImOCTepMOpHAas KAaTeropus) — DeaJu30BaBmascs BO3-—
MOKHOCTE; CTATMCTMYECKU! KOJJIEKTAB - COBOKYIHOCTE 34BEPUEHHHX OMHTOB
[0 M3MEPEHMI0 HEeKOTOpO# BEJMYMHH — IOJHOT'O Hadopa; @yHInaMeHTalbHOCTH
BepOATHOCTH: HepaspHBHAA CBA3b C OKDyReHWEM - IeHa BH4JIeHeHUd (mjaTa),
MOLeJb BesTOHa GPOYHOBCKOI'O NBMKEHUA KJIACCHYECKOX YacTMIH Hon aeiicT-
pmeM QuykTyaimii Bakyyma, BO30yXLEHHA IoJe#li KBAaHTOBAHHHX; YCHJIEHHE Be-
pOHTHOd%%IHpn OPONBMKEHAY [NO3HSHMA BIVIyOb CONPOBORNAETCA YBEJIWYEHHEM
TOYHHX, NOCTOBEDHHX YTBEDKIEHMil — 3aKOHOB COXPaHEHMA, CIEKTPOB M Mp.).

3) BupryanrHoe (BooGpaxaemMoe — KJlacCHUecKue IepeMelleHud, KuHema-
THYECKNA NOOYyCTMMOE — TPAeKTOpMH B IPUHIMIE CTalOHApDHOCTH neficTeuA n
RaptuHe JeiftHMaHa; NPOMEXYTOYHOE - YACTUIH, IPONECCH B KBaHTOBOH# aJeK-
TPOIMHEMUKE ; NMEPEXOMAH — B HeCTAlMOHApHOZA TeOpMH BO3MYIEHUA MEXaHWKH ;
CTaHOBJIEHNE — PE30HAHCHOE paccesHMe BarHepa Ha eme He "BHJIyOMBIEMCA"
VPOBHE B5HEPTHH; CIOCOCHOE, CWJIBHOE — CpPeNy HEOPePHBHOT'O CIEKTpa dHEep-—
THE OTAeJbHHE BHAYEHWA — KBa3MypOoBHU; (PAKTHYECKOe — MeTacTaCHJbHHE
COCTOAHMA; peajibHOe, HO B BHUIE BO3MOXHOCTH, & He NeiCTBATEJHHOCTH;
HeABHOE, MOATBepELaiumee (PAaKTH — B3aMMOIpPEBpAlleHNe YacTHIl, IOABJIEHME
yacTHl], BJMAHME BaKyyma; ONMCAaHAE B COBDPEMEHHO# TeOpMM IIOJA Ha A3HKe
BUPTYaIBHHX NPONECCOB — (M3MYecKas KapTHHA CKDHTOT'O IBUKGHUA — YEDHHH
AUMK aHATOMIDPYETCH; CBA3H C KBA3MYACTHYHHM ONMCAHWEM M OCMEHHHM B3am-

mMogeiicTBIEM) .
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I.V[zfuaﬁ? (uem. ) - MHEMHI, BoOoOpakaeMHii, BO3MOXHHI;
2.n'rz2‘ueé (fp.) - moTeHIMANBHRI, CKDHTH, BO3MOXHMIA;

3.vrlualis (maT.) - cmoCcOoOHH, KOTODHit NONXEH MM MOXET
NMPOABUTECA, BO3MOXHHI;

4, v lunl (anra. )- QakTmueckuit (B OTMIMUME OT HOMHHAJABHO—

(V9’€/“957 ro), neficreuTenbHE#, BfPEKTUBHHI,
Virlue - no6poneTesb, LEJOMyLpUE, NOCTO-
(ba.{/u) HHCTBO, cmia, aeitcTeme

4) OTHOCHTEJBHOCTH K CPEIACTBAM HAGJIONEHHs ¥ NOMOJHATEJBHOCTE — Ha
CMeHy aOCOJITHA3aIMi M NeTaJn3ald NBAKEHAA B KJIACCUYECKOM ONMCAHUMN
(orpup ommcamma oT m3Mepexns B KCO, He3aBUCHMOCTBH OT CPEACTB Hadioie-
HUA M3-32 NpeHeOpEXIMOCTH MAaJIOCTh0 NeiCTEBMA HNPUGOPOB M YCJOBUH HaGJI0-
neHua Ha gu3nueckrit o6weKT; BO3MOXHOCTH COBMECTHOT'O M3MEDPEHHMA pa3JMy-—
HHX XapaKTepMCTHK, MTHOPMPOBAHWE BJNAHMA NPUGOPOB M WX (Pu3WdYecKoi mpu-—
POIH; OTHOCUTEJBHOCTH K CPENCTBaM HalJoIeHUs HOCHUT Bceolumit xapakTep
(CTO, KB.Mex M mp.); OGBEKTH He Ge3pas3JMyHH K OpuoopaM, B PA3HHX YCJO-
BUAX M3MEDEHUS BeNyT cels pas3/MYHHM o0pa3oM; KpaiiHAs TOYKa 3pEeHus
(fomcanse) - 10 axTa W3MepeHMs BOOGHE HET CMHCJA T'OBOPATH O YaCTHIE:
9acTHla eCTh IMCKPETHOE IpOABJEHNME CBOMCTB MaTepuHl, OHa HOpMUDYeTCH
B MOMEHT BO31efiCTBMA — M3MepEeHMA; MEHee KeCTKas TOYKA 3DEHMA TO Xe
IIOBTOPAET O camoit dusmueckoli BesmumHe (KOODIMHATE, MMIYJIbCE, SHEDPIHH
U IOp.); B KBAHTOBO# MeXaHWKe MPUHIMI OTHOCHTEJHHOCTH MMEEeT OCOGEeH-

HOCTE B BHIE LOIIOJIHNTEJIBHOCTH ) .

[lepen TeM KakK BHOPOCUTb KBAHTOBYKH MEXaHMUKY,

NpoOBEPMM ellle pa3 BCe peNOoXpPaHUTeNN.
A.AGparam
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GWIOCOTCKUE IMPOBJEMH KBAHTOBOJ GUBMKM

Kpoccpopa mpuponH (J#HuTeiH)

I. Smaocofms m dusmra (HaTypdmaocofckuit mONXON, yMOSPUTENHLHHE
NOCTPOGHMA; He DEleNTH W IOCTPOeHMe KapTHH yCTpoicTBa mupa, He Tpe-
GoBaHMA, a BHBOIH, OGOOWEHMA, T'HOCEOJIOTMYECKMil aHaiu3, 3BPHACTHYECKAA
HATH, OCMMCJEHMe DasBUTHA (M3MKM M €CTeCTBO3HAHWSA, QHANM3 TeOpul M
[1apafiokKCoB, HyTeit HAyYHOI'O IOMCKAa, PaspelleHue MeTONOJOTMYECKHX Mpo-
6neM, OPMIPOBAHME MUPOBO3DEHWA; 3BPMCTUYECKaA DOJB NPUHIMIA MPHHIM-
MaJbHO! HAGHOL2EMOCTH; (U3MKa — MCTOYHUMK MPOGJeM M OGBeKT HOATBEp-
KIEHMA IO OTHOmEHZL K uiocofuu, a fuaocofus - MHTEpIpETAIMA, OCMHC-
JIeHNe, 3BPUCTMYECKAA DOJb; B3aMMOOTHOMEHMe Quiocodry ¥ eCTeCTBEHHHX
HAyK MCCJENOBAJNOCh DHI'eJbCOM — Ha BOMPOC, HEJb3fd Jii C [OoMOmbl (uio-
cofuy MOJYYATH AEAYKTUBHHM ITyTeM Pe3yJbTATH KOHKPETHHX HAyK, OH la-
Bajl OTpMIATEJbHHI OTBET; aHaJOrMA C KOJMYEeCTBEHHHM YDOBHEM - B3aMMO-
OTHOWEHNEM (M3UKM ¥ MATEMATHKH).

2. lprunmHHOCTL (CBA3H, BHPAKAWNAACA B NOPOKACHMA OLHUX ABJIEHUH
IpyTMMA 0O ONpEefieJIeHHHM 3aKOHaM; IMHAMUYECKUE X CTATHCTAYECKHE 3aKO-
HH; CBA3b C 3aKOHAMA COXDaHEHUA; JalJACOBCKUA NeTeDMUHU3M; MOMEHT
3aKOHA - IPWYMHHAA CBA3H; KOHKDETHHE BHDageHNA NPUYMHHOCTA B KBaHTO-
poli dusmke; ypapHeHme llpeiumnrepa — eMMHCTBO LUMHAMIYECKOE M CTATHCTH-
yecKoit 3axoHOMepHoCcTeit). Cxema YeTHPEX MADOB.

3. BeCKOHEYHOCTH (HeOIpaHMYEHHOCTH, MeTpU4YecKas OeCKOHEYHOCTD,
TOMOJIOTMYECKaA GECKOHEYHOCTh; HEMCUYEpIlaeMOCTh; WHTEHCHBHas M SKCTEH-
CMBHAA, GKTyaJbHAA M MOTEHLMANBHAA; KOCMOJOTMYEeCKas mpodiema - Gec-
KOHEeYHOCTh BceJsieHHO#; Momesm BceneHHO#; Todka 3peHusa Haana; MLIOCTpa-
IMA Pa3Jyusd [OOHATUA OTPaHWYEHHOCTH ¥ KOHEYHOCTH:

KOHEYHOe M OI'PaHMYEeHHOe - Ha IJIOCKOCTH —1

KOHEYHOEe ¥ HEOTDAHMYEHHOe - IOBePXHOCTEH CPepH,

GeCKOHEUHOEe W OTDAHWYEHHOE - II0Joca Ha IJIOCKOCTH ——

GeCKOHeYHOe M HEeOTpaHWYEeHHOEe - BCA IJIOCKOCTE):
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4. BepoATHOCTH (MpPPEryJApHOCTE — HeT ajropHTMa — U YCTOHYMBOCTE
YacTOT; XaOTUYHOCTH, BEPOATHOCTHOCTH, AOCTOBEDHOCTH; BEDPOATHOCTHAA
Bcesennaa (BuHep); BEDOATHOCTHHI{ CTHJb MHUJIEHNMA; OOBEKTMBHAA M CYOBEK—
TUBHAA BEPOATHOCTE — MeTOL MOHTe-KdpJao — METOL CTATUCTMYECKUX MUCMHTa-

Huf — CTATMCTUYECKOE MONEJMpPOBaHNE NMHaMUyeCKHX CHCTEM).

5. CrpykTypa (CTPYKTypa —-HEM3MEeHHHi, MHBapMaHTHHI BJEeMeHT HeKo-
TOpOii CHCTEMH; JMHUA NeppomaTepuu JleMOKpUTa ¥ OECKOHEYHas NIEeJUMOCTh
(9MOenoKaa JMHMSA), COBPEMEHHOE €IMHCTBO; BUDPTYaJbHad, CTATHCTHYECKAs
CTPYKTypa; IMAJIEKTAKA IIEJOr0 M 4acTW; OTLEJbHOe M ofuee, 3JEeMEeHTapHOE ;
NPOCTPAHCTBEHHAA M BpeMeHHad B opm-PakTopax, HO HE MNPOCTDPAHCTBEHHas
TONBKO; fAIepHas NeMOKpaTud M KBapKoBad MOIeJb, He "cocTouT u3", a
"mpeppamaetTca B"; @pUIMOHH; AedeKT MacCc M 3HEPrMs CBABM; COOTHOWEHUE
HeolmpeleJeHHOCTe# — ueM MeHblle DPacCTOSHUA, TeM GOJble IHEPIUA — CJIIA-

HHe MAKpOMEpa U BceseHHOI).

6. CummeTpus (TOENECTBEHHOE B DA3JMYHOM U IPOTUBOIOJOXHOM; CHUM-
MeTpuA OGBEKTOB ¥ 32KOHOB; TEOpMS TI'PYNN; 34KOHH COXDaHEeHWUdA; achMMeT-
pus; "ImccumMeTpus TBOpUT aBjeHme" - [lbep Kupu; rapmoHns - codeTaHme

CHUMMETDHM ¥ ACUMMETDHHU).

7. HarnanHocTh (Momesm; mBa aTana — fu3MuecKas MONEJb M MaTeMa-
THYECKOe OIMCAHWEe; TeOpeTUKO-MHPOPMAIMOHHN] monxon; MHPOpMAIIMOHHASA
E€MKOCTEh — aGCTPaKTHOCTH, CTATUCTAYHOCTH; OTHEJIeHME OT OPT'aHOB UYVBCTE,
HO M ympomeHue — Bceodmee; "Pe3yJpTaTH COBPEMEHHOTO €CTECTBO3HAHUA
He IONyCKAOT HAIVIAJHOCTH, HO WX LOCTOBEDPHOCTEH HEJNb3A CTaBUTH IIOL
COMHEHHe, eCJ NONyCTMMH SKCIEDMMEHT ¥ palfoHalbHHil aHamn3" - I'eilzeH-
Gepr; "OyHIAMEHTAJBHHE CTDYKTYDH [PUPOIH WM MHDa €eule aGCTpaKTHee,
eme MeHee JOMYCTAMH HeIOCpPeNCTBEHHO HallIM OpraHam 4yBCTB, HO OHM TakK-
¥e 1 IOpome, TaK Kak MPEACTABIANT Bceolllee M yke HUKOMM OCpasoM He

ocoGeHHoe" - TaiizeHéepr).

8. IllpocTpascTBO-BpeMA ((OH, KJACCHYHOCTH U aGCOJOTA3M B HEpeld-

TUBACTCKOA KBAHTOBOil Teopuu).
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9. NIpEPHBHOCTH M HENPEPHBHOCTH (MATEPUAJBHHX CYNHOCTe#, uepT
LBYKEHUS, [POCTPAHCTBEHHO-BPEMEHHOI'O OMMCAHUA; cM."HoBHe HOHATHA M

npencTapJeHAA" ).

I0. Boprb6a ¢ mneamsmoM, (HEO)IO3UTHBU3MOM, AUHOCTHLM3MOM (JIOTH-
Ka MOHATAK, OTOpacHBaHME OCHOBHOT'O BOMpOCa (uI0COPUA — UEpTH MO3U-—
TUBHCTCKOT'O IToaxoma).
JlonoJHU TeJILHHE BOIPOCH

I. Usmepenme (opMupyeT Teopmio — MCXONHHE IOHATHA BXOMAT B CRBA-
31 C M3MEpPEHWEeM — UM NOATBEPKNAET TeOpU; IPOTUBOPEYUBOCTH IpoLEcca
[IO3HAHMA; OTHOCUTEJBHOCTH OGBEKTa U Ipuoopa; 3KCIEPHMEHT U DalMOHAaJb-

HHi aHaiM3, OGOCIEeHMA; IPAMOE M KOCBEHHOE WM3MEDEHHUE ).

2. HeompeneseHHOCTE (CHATAA HeONpENENEHHOCTh — MHPOpMamud; CTa-

TUCTHYECKN MOAXOM ¥ BHXON 3a €ro pamku - Koamoropos).

3. HeoGxomMMOCTE M cJydaiiHOCTE (HeOOGXOIMMOCTH MPOOCMBATHCA CKBO3b

Maccy cJjydaiiHocTell — TEeHINEHIMM) .
4. I[pAHIMN GOOTBETCTEUA (OTPUIAHME OTDPUIAHASA, [IPEEMCTBEHHOCTH).

5. JOnOJHATENBHOCTD (AMaJIeKTMYECKOe €IMHCTEO IPOTMBONOJOXHOCTEI,

DACKDHBAETCA B MpoLecCe [O3HAHUA).

6. 3apepuUEHHOCTH Teopuu (BHYTpPEHHNE B3aMMOCBA3M ¥ CBA3L C IPY—
TUMU TeOpUAMM, IIE€PECMOTD MPWHIMIOB, MHTEpIpeTammsa, fuiocodckuii aHa—
JM3, OOBACHEHHNE CMHCJa BeJUYMH Ha CTHKE TeOpuil, yCOBEPWEHCTBOBaHUE
METOMOB, DacUMpeHne OGJaCTH IPUMEHUMOCTH, OTKDHTHME HOBHX ABJIGHHH;
BUTKY CIUpAJM [O3HAHMA; U3 OTLEJBHHX OBMIMPUYECKAX 3aKOHOB - odollue-
uve (Hampmmep, dopmyna [lnaHka), oGBACHAWIEE Da3pO3HEHHHEe (PAaKTH M TU-
[OTe3H, HO B ce0e BHOBbL COLEDRUT DJEMEHTH, Tpedyonue OOBACHEHNS -

HOBOT'O YPOBHA 3HaHMA (KBadT neificTBus - 3aramka), TeopeMa I'enes.

7. UHTeHcuBHOe (KaueCTBeHHOe, BIVIYOb) M 3KCTEHCHBHOe (Komye-—
CTBEHHO, BUMPEL). OKCTEHCHBHOE DAa3BUTHE (U3MKM — OCHOBA MHTEHCHBHOI'O

PA3BUTUA BCEI'O €CTECTBO3HAHUA.
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M3PEYEHNA M3BECTHHX YUYEHHX

Pa3syMHO MNPMMEHATHL KBaHTOBYKOD TEOpPMD OO TexX
nop, NOKa STO JaeT IJIOOH, OaxXe eCyiM OHa M He
AIBJISETCS COBEpPUIEeHHHM OIMCaHMEM.

A . DMHITENH

CaMoe HENOHATHOEe B MMpe — 3TO TO, YTO OH
IIOHATEH.

A . OMHITEeNH

Bor msompeH, HO He 3JobeH (3JIoHaMepeH) .

A . OMHITEenH
BeposATHOCTb — B3TO 3OPaBEIL CMEHCJ ILJIOC
TOYHOCTD .
II.Jlanjac

CylleCTByeT PUTM M IIOBTOpSKIMECs CTPYKTYPH B
SIBJIEHMAX I[PUPOIE, KOTOPHE HE BMIHH IIPM [IPOCTOM
HaOoOeH, HO OTKPHBAKLTCA JIMIIb aHaau3oM. M sTo
TE€ PUTMH M CTPYKTYPH, KOTOPHE MH Ha3HBaeM
OM3MYEecKMMM 3aKOHaMM... ‘B OCHOBe Bcex B3aKOHOB
¢OuBMKM JIexaT OPVHLMIE CHMMMeTpuM, TEeCHO
CBSIZ3aHHHE C HaJIMUMEM B M3MEHEHMM COXPaHALIMXCHA
MOMEHTOB .

P.deviHMmaH

TeopeTudeckas ¢mamka - 3To objacTb PU3MUKM,
KOTOpas I[OCBslleHa NOHMMaHMBD M oBoBleHMD
SKCIIEPMMEHTAJIbHHEX IaHHHX, BHABJIEHMOD €IVHCTBA
psOa BHEMHE Pas3JIMYHHX SBJEHWM, MaTeMaTudecKOon
bopMyIMPOBKE ¢MBMYECKMX NpelncTaBJIEeHU U
33aKOHOB, aHaJM3y BHTeKaIMX M3 5THUX 3aKOHOB

cJIeOCTBUM.
B.J.I'nu36ypr
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HEKOTOPHE TEPMMHH

Quantum (HeM.) - KoOJIMYECTBO, Macca;
quantum (Jy1aT.) - CKOJIBKO.

mechanike or mechane (rp.) - opyaue.
dynamikos (rp.) - oTHocAuMIACS K CUie.
kinema (tos) (rp.) - IOBMXeHMEe.

kinetikos (rp.) - oTHocsamMiCA K IOBMXKEHUD.

statos (rp.) - cToAuMlA.
AHHAJIBEL — JIETONMUCH.
stochasis (rp.) - moragka (cToxacTuU4Yeckuy,

BEpPOSATHOCTHED, CJIydalHEDL) .
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COOEPXAHME
[IEPBO/ UACTU
[IPEOMICIIOBME . « « &« & o o o o o o o o o o o o o s o o o
[leppas JeKkuMsA. BBEOEHME . . . . . « . « « « o « o« o o o &
Bropas Jiekuus. BO3SHMKHOBEHME M pa3BUTHE KBAHTOBOM TeOpVM.
TpeTbsa Jiekumsa. Co3OaHMe KBAHTOBOM MEXaHUMKM. . . .« « « « o«
YeTBepTasa JiekuMsa. OCHOBHHE [MOHATUS KBAHTOBOM MEXaHMKM . .
[IaTasa Jekumsi. BoJIHOBaAA QYHKLUMS. . . .« « « « o o o o o o o
HoBHE MOHATMUA ¥ NPEOCTABJIEHMSA « . « « « « o + o o o o o
dmnocodpckme npobisieMsl KBAHTOBOM QUBMKM . . . . .« o « « o .
VBpedYeHNss MBBECTHHX YYEHHX. . « « « o« « o o o o o o o o

HEeKOTOPHE TEPMMHEL « « « « « + o o s o o o o s s o o o o =
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HaBuasnibHe BMIOAHHA
Bonomnmup BosnommMvpoBMY YIIbAHOB
BCTYIIHI JIEKIII 3 KBAHTOBOI MEXAHIKU

YacTMHa nepma

HaBuanbHWIA nocibHuk

BignoBimanbHwi 3a Bunyck O.M.EpmMoJiaeB

Iimn. mo mpykyl0.07.z00z2dopmaT 60x84 1/16. Ilamip opceTHwi
Ipyk pusorpabiuxmii. YM. Opyk. apk. 2,1. OGm.-BMIO. apkK. 2,4.

XHY, 61077 Xapkie, mn. Ceobomn, 4.
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