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HOACHUTEJBHASA 3AIINCKA

B mnporpaMMmy BCTYNUTEIBHBIX OSK3aMEHOB B  MarucTparypy IIo
cnenpanbHocTH  7-06-0533-01 dusuka BKIHOYEHBI pasjaeibl oO0med ¢Gu3ukH,
KOTOpBIC SIBIISIOTCS OCHOBHBIMH ISl YCIICIIHOH paOOThl HaJ MarucTepCKOU
JUCCEpTAIe B paMKaX yKa3aHHOW crenualbHOCTH. [IporpamMma, B OCHOBHOM,
OTpaXka€T BOMNPOCHI (PU3HMKH, KOTOpPHIC HEOOXOJMMO 3HATh BBITYCKHHUKY
YHUBEPCUTETA CO CHEIUATN3ANUIME (GU3HIECKOTO TPO(HIISL, B KOTOPBIC SBISIIUCH
OCHOBHBIMH B TIPOTPaMMe TOCYJIapCTBEHHOTO dK3aMeHa 1o (usuke. Bee Bompock
POrpaMMbl  COCPEIOTOYECHBI TIO pas3feiaM: MEXaHWKa, MOJICKYyJspHas (U3HKa,
TEPMOJMHAMHKA W CTAaTUCTUYECKas (U3UKA, DIIEKTPUUECTBO M MArHETHU3M,
IEKTPOJMHAMUKA, ONTHKA, (U3MKAa aTroMa W AaTOMHBIX SIBIICHUW, KBaHTOBAs
MexaHuKa, (pU3uKa sapa v JIEMEHTAPHBIX YaCTHII.

Jlns oTBeTa Ha TOCTABJICHHBIE BOIPOCHI MOCTYIAIOIIUNA B MarucTpaTypy
JIOJDKEH TIPOJICMOHCTPUPOBATh 3HAHUSA MO pazaenam ooOmeid ¢usuku. [lpu
MOATOTOBKE K DJK3aMEHYy M BO BpeMs OTBETa Ha JSK3aMEHAIMOHHBIC BOIPOCHI
MOCTYMAIOIIEMy B MarucTpaTypy HeoO0XoauMo oOcyIuTh cienyromiee. Hackoabko
aHAJU3UPYEeMbId UM BOMPOC SK3aMEHAIMOHHOTO OujieTa SBISETCS aKTyalbHBIM
WM HEaKTyaJbHbIM NpH paboTe HaJ Maructepckoit auccepranmeit. Cremyer
UMETh B BHJY, YTO BO BPEMs BCTYNHUTEIBHOTO dK3aMEHa MOTYT OBITh 3a/IaHbI
BOIIPOCHI MO TEME€ MAarucTepCKOW AWccepTanud, HO WX (GopMylIupoBka Oymer
00s13aTEIPHO  COTJIACOBBIBATHCS C  COOTBETCTBYIONIMMH — pa3jeiiaMd  JTaHHOMN
MIPOTPAMMBI.



COIAEPKXAHUE MPOI'PAMMBI
1. MEXAHUKA

1.1. Beeaenue. [Ipenmer Qusuku. MeToasl PU3HMUECKOTO HCCICTOBAHUS.
CBsi3p pU3UKU C JPYTMMU HayKaMH (MaTeMaTHKOM, aCTPOHOMUEN, ¢punocodueit u
Ip.) U TexHukod. Marepusi. OCHOBHBIE IPENCTABICHUSI O CTPOEHUU MaTEpUU B
coBpeMeHHOM pu3uke. Coaepkanue U CTPyKTypa Kypca obmeit ¢pusuxu. [Ipeqmer
Y 3a1a4i MeXaHuku. KpaTkuii ICTOpUYECKUN O4EPK PA3BUTHS MEXAHUKU.

1.2. Kunematuka MmartepuaabHoii Touku. [loHATHE O MarepHalbHOM
Touke. OTHOCUTENBHOCTD ABMXEHUS. CHcTeMbl oTcueTa. Pagnyc-BeKTOp, BEKTOPHI
IIEPEMEILICHNS, CKOPOCTH, YCKOpeHHs. [IpMHIMI HE3aBUCHMOCTH JIBUKCHHM.
3aKkoH ABWKEHUA. TpacKTOpHs ABMKEHUS U NPOMNEHHBIN MyTh. Ilepememenue n
IIyTh IIPU PABHOMEPHOM U PAaBHOIIEPEMEHHOM IIPSIMOJIMHENHOM JBUKCHUU.

TanreHuuanbHass Y HOpPMalbHAs  COCTABJAIOIIME  YCKOPEHUsS  IIpU
KPUBOJIMHEMHOM  JIBUOKCHUU. JIBMOKEHHME TOYKM I10 OKPY)KHOCTH. YTJIOBOE
[IEpEMEILICHUE, YIJIOBAas CKOPOCTb, YIVIOBOE YCKOpeHHe. BeKkTopsl yrioBou
CKOPOCTH M YIVIOBOI'O YCKOpeHHUs. CBsI3b MEK/y BEKTOPAMHU JINHEWHBIX U yTIOBBIX
BEJINYMH.

1.3. lunamuka MatepuaiabHoii Touku. B3aumoneiicteue ten. [lonstue o
cuiie U ee u3MepeHuu. [IpuHIMn He3aBUCUMOCTH JelCTBUS Ciil. CHIIBI B IPUPOJIE,
bynnameHTasnbHble B3auMozeiicTBus. IlepBbiii 3akoH Herorona. MuepnuanbHas
cucrtema orcuera. Bropoit 3akoH Herorona. Macca u ee msmepenue. Mmmyisc.
Ob6mast dopmynupoBka BToporo 3akoHa Hrerotona. Tpertuit 3akoH HproToHAa.
[IpeoOpazoBanus ['amunes st koopauHaT © ckopocted.  [lpuHnummn
oTHOcUTENbHOCTHU ["anunes. I'paHuIbl IPUMEHUMOCTH KIIACCUYECKON MEXAHUKH.

Enuaunbel  u3MepeHuss W pa3MEpHOCTH  (U3MYECKHUX  BEJIMYUH.
MexnayHapoiHas CHCTEMA €IMHULL. DTaJOHbI MACChl, JJIMHBI U BPEMEHU.

1.4. luHaMMKa CHUCTEMblI MATEPHAJBHBIX TO4YeK. 3aKOHBI COXPaHEHUS.
Mexanuyeckasd cucreMa. BHelmiHWe W BHYTPEHHUE CHIIBL. J[BMYKEHHE CHUCTEMBI
MAaTepPUAJIbHBIX TOYEK. L[eHTp Macc W LEHTP TSHKECTH MEXAHUYECKOM CUCTEMBI.
JIBWkeHHE IMEHTpa MAacC. 3aMKHYTbIE CUCTEMbI. 3aKOH COXPAHEHHUS WMITYJIbCa
3aMKHYTOM MEXaHUYECKOM cucTEMBbI. [IOCTOAHCTBO CKOPOCTM LIEHTpa Macce
3aMKHYTOM CHUCTEMBI. JIBM)KEHHME Tejna TEPEMEHHOM MacChl. YpaBHEHUSA
Memepckoro u L{lnoakoBckoro.

Pabora cumbl, MOIIHOCTB, dHEpTHs. KoHCepBaTUBHBIE M1 HEKOHCEPBATUBHbBIC
CWJIBI U CUCTeMBI. He3aBucHUMOCTh pabOThl KOHCEPBATUBHOM CHJIBI OT TPACKTOPHHU.
Kunernueckas sneprus. [lorenimansHas sHeprus. CBsi3b CUJIbI ¢ TOTEHIIMAIBHOM
DHEPTUEH.

3aKOH COXpaHEHUsS MEXAHUYECKOW SHEPruh B KOHCEPBATUBHOW CHCTEME.
BuyTpenHsst 3Heprusi. 3aKOH COXpPAHEHHSI SHEPTUU B HEKOHCEPBATHUBHOM CHCTEME.



[IprumeHeHne 3aKOHOB COXPAHEHUSI UMITYJILCA U SHEPTHU MPHU aHAIN3E YIIPYroro u
HEYIpYyroro yaapos.

1.5. Mexanuka TBepaoro reiaa. Teepaoe Teno Kak CUCTEMA MaTepUaIbHbIX
ToueK. AOCOoIOTHO TBepoe Teno. [locTynaTenbHOe M BpallaTeabHOE JABUKECHUS
aOCOJIFOTHO TBEPJOro Tena. MTHOBEHHBIE OCH BpallleHusl. MOMEHT CUJIbl, MOMEHT
UHEpLUH. YPaBHCHUE AUHAMUKU BpaLaTEIbHOIO JABHKEHMS TeJla OTHOCHUTEIIBHO
HEMOABWXHOU ocu. [lapa cui, MOMEHT maphl.

MoMeHT uMnyJbca. 3aKOH COXPaHEHUs MOMEHTA MUMITYJbCa TBEPAOIO TENa,
IIPUMEPBI €r0 IPOSIBICHUs. BpluncieHne MOMEHTOB HMHEPUMH Ten. Teopema
[lIrennepa. Kunetndeckast 3HEprus BpaIaTeJIbHOTO ABUKECHHUS TEIA.

IlonaTHE O TBEpPAOM Tele, BPAILIAKOIIEMCS BOKPYI HEIOABHKHOW TOYKH.
CBoOonHble ocu BpamieHus. ['MpocKoIl. YCIIOBHS paBHOBECHS TBEPAOrO TEja.
Bunbl paBHOBECHS.

1.6. BcemupHoe TsiroreHMe. 3akoH TAroTeHHss HproTOHA, MOCTOSIHHAs
TATOTEHUS U €€ U3MEpeHHe. |’ paBuTalnoHHasl U MHEpTHAs Maccel Teina. [lonarue o
nosie TAroreHus. I'paBuranoHHoe mosie. OJHOPOAHOE M LIEHTPAIBHOE MOJIE.
HanpskeHHOCTb M MOTEHIM AN M1OJIS TATOTEHUS.

JIBrmkeHue 1uiaHer, 3akoHbl Kermiepa. I[IpuMeHEeHHE 3aKOHOB COXpPaHEHHS
PHEPrUM M MOMEHTa MMIYJbCa K JIBHDKCHHIO B LIEHTPAJIbHOM T'PAaBUTALMOHHOM
none. Kocmumueckue ckopoctu. Heecomocts u  meperpy3ku. OCHOBHBIE
JOCTH)KEHHMSI HAyKM M TEXHUKM B OOJACTH OCBOEGHHMS M HCCIEIOBaHUSA
KOCMHUYECKOI0 ITPOCTPAHCTBA.

1.7. IBnkeHue Tes npu Haauuuu TpeHus. Cuibl TpeHus. Cyxoe TpeHHe.
Cratndeckoe U KHHEMAaTUYECKOE TPeHUS. TpEeHUE CKOJBKEHUS U TPEHUE KaueHUSI.
Kunkoe tpenue. JIBuxxenue ten B Ba3koil cpene. ®opmyna Crokca. 3Hau€HUE CUIT
TPEHUSI B IPUPOJIE U TEXHUKE.

1.8. Cuabl ynpyroctu. Ympyrue CBOMCTBa TBEPAbIX Tell. Buubl ymnpyrux
nedopmaruii. 3akoH ['yka ans pa3Hbix gedopmariuii: OqHOCTOPOHHEE PACTKEHHE
(cokaTue), BCECTOPOHHEE C)KaTue, CIBUT, KpydeHue. Moaynu ynpyrocru,
koa(pdumment Ilyaccona. /IuarpamMma HanpsskeHHH. YTPYroe mOCHeAeHCTBUE.
VYopyruii  rucrepesuc. IloreHumanbHas 3Heprus ynpyrod nedopmanuu.
I1;moTHOCTH DHEPTrUM.

1.9. IBukeHue B HeHHepuMAJAbHBIX cucTemMax orcuyera (HUCO).
Heunepunansueie cucremsl otrcuera. Cunbl wuHepuuu. Cuiabl HHEPIUU B
HEUHEPLUUAIBHON CHCTEME OTCUETa, ABWKYILECUCS MNPSIMOJIMHENHO. PaBHOMEpPHO
BpaIaronascs HeMHepluaibHas cuctemMa otcuera. [{leHTpobexkHas cuiia HHepIUH.
Cuna Kopuonuca. IlposiBieHue cuil MHEPHUU Ha 3emiie: 3aBUCUMOCTb CHIIbI
TSOKECTH Tela OT reorpadMyecKod MUPOTHI  MecTa, MasTHUK Dyko.
DWHINTEMHOBCKUN MPUHIIAI YKBUBAJICHTHOCTH CUJI MHEPILIMM U CUJT TATOTCHHUS.



1.10. Mexanuka KxuAKOCTedl ¥ ra3oB. /[aBicHuE B JKHJIKOCTSIX W Ta3ax.
Pacnpenenenne naBiaeHUs B KUIAKOCTIX M ra3ax, HaXOIALIMXCS B PaBHOBECHOM
coctossHuu. 3akoH [lackama. Cuna Apxumena. VYciaoBus IUIaBaHUSA — TelL
CranmoHapHO€ JBH)KCHUE JKUAKOCTU. YPAaBHEHHE HEPA3PbIBHOCTH CTPYHU.
VYpaBaenue bepHymm s uaeanbHOM KUAKOCTU M €ro npuMmeHeHue. dopmyna
Toppuueumn. Peakuus BbITEKawOIen CTpyu. JBHXEHUE BSI3KOM KUIKOCTH.
®dopmyna [lyaseitnsa. JlamunapHoe u TypOysiIeHTHOE TeueHus, yuciio PeliHombaca.
JIBr>keHue Ten B KUAKOCTAX M razax. Cuwia 71000BOrOo COMPOTUBICHUS U
noabeMHast cuia. [lompeMHas cuiia kpeiia camosiera, popmyna XKykoBckoro.

1.11. KonebareabHoe ABUKEHUE. I'apmoHnueckue KoJieOaHusl.
AmrnTyaa, dactota, (asa kosjeOanuil. CmelieHue, CKOPOCTh, YCKOPEHHE TpU
FapMOHHYECKOM  KOJieOaTeNbHOM  JBWKEHHH. ONHCaHHEe TapMOHHYECKHUX
Koje0aHul, CBS3b KOJEOATENBHOTO M BpAalllaTEIbHOIO JBUKEHHUM, BEKTOpPHBIE
nuarpammbl. Konebanust cuctem mnoja AEMCTBHEM YHPYTUX U KBA3UYNPYTUX CHIL.
VYpaBHeHMs JBUKEHHS MPOCTEHIINX MEXAHUYECKUX KOJIEOATENbHBIX CHCTEM IpHU
OTCYTCTBUM TPEHUS: NPYKUHHBIN, MaTeMaTUYECKUN, (PU3NUECKUNA U KPYTHIbHBIHI
MasTHUKU. KuHeTnueckas, MOTEHIMalbHAs U TOJHAsg SHEPrHM KOJIe0aTeIbHOIO
JBHYKEHUS.

Crnoxxenue kosebaHUIl OJHOTO HANMpPaBICHUSI C OJUHAKOBBIMU U Pa3HBIMU
yactoram. buenus. ClokeHHWE B3aUMHO THEPIEHIUKYISPHBIX KOJICOAHUU.
@uryps! JIuccaxy.

VYpaBHEHUs IBHKEHUS KOJIEOATEIBHBIX CUCTEM C TPEHHEM. 3aTyXarollue
koneOanus.  Koapduuuent  3aryxaHus, Jorapu@MUUYeCKuil  JEKPEMEHT.
Brinyxnennsie konebanus. Pezonanc. JIoOpoTHOCTh U €€ CBsI3b C mapameTpamMu
KoyicOaTenbHOM cucTeMbl. KojreOannus B HEIMHEHHBIX cHUCTeMaX. ABTOKOJICOAHUS,
penakcarmoHHbie Konebanus. KomebaHus CBSI3aHHBIX CUCTEM.

1.12. BoanoBoe aBu:keHue. Co3naHue W pacnpocTpaHEHUE KojeOaHUi B
OIHOpPOAHOW ympyrou cpene. IIpogosibHbIE M MONEPEYHBIE BOJHBI. Y PaBHEHHE
IJIOCKOM  rapMoHMYeckoi  Oerymieit  BoiHbl. (CMeleHue, CKOpPOCTh U
OTHOCHUTENbHAs JedopMmanus B Oeryuieil BosiHe. Pa3oBasi U rpynmnoBas CKOPOCTb
BOJIH. DHEPrus BOJHOBOTO ABWXKEHUA. [I0TOK 3Hepruu. MTHTEHCUBHOCTH BOJIHBI.
Bekrop YmoBa. [Ipuauun ['rolirenca. 3aKkoOHbl OTPAKEHUS U IIPEJTOMIIEHHS BOJIH.
HMudpakuus. Matepdepennns BonH. CTossune BOIHBL. Y PaBHEHHUE CTOAYEH BOJIHBI.
CwmernieHue, CKOpPOCTh M OTHOCUTEIbHAs JedopManus B CTOAYEH BOJIHE.
Kunernueckas v moTeHUUAIbHAS YHEPTHS CTOSTYEN BOIHBI.

1.13. Akycruka. BonHoBas npupona 3Byka. VICTOUHMKM M NPUEMHHUKH
3Byka. CKOpPOCTh 3ByKa B TBEPJBIX TeNaX, KUIAKOCTAX U razax. OObeKTUBHBIE U
CYOBbEKTUBHBIE XapaKTEPUCTUKHU 3Byka. Pacmpocrpanenue 3Byka. OTpaxkeHHe U
NOTJIOIIEHHE 3BYKOBBIX BOJIH. ApXUTEKTypHass aKyCTHKa. AKYyCTHYECKUN
pe3oHaHC. AHanmu3 3BYKOB. YJbTpa3ByK U ero mnpumeHeHue. HMHbpasByk,
OCHOBHBIE TTOHSTHS.



2. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMMUKA

2.1. Baenenue. [Ipenmet monekynsapHor puzuku. TepMoauHAMUYECKUN 1
CTATUCTUYECKUN MOAXOAbl K M3YYEHHIO MAKPOCKONMHYECKHUX cUCTEM. OCHOBHBIE
MOJIOKEHHS] MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH BEILIECTBA, SKCIIEPUMEHTAIIBHOE
ee o0bocHoBaHMe. Equnuiia koiauyecTBa BEIIeCTBa - MOJIb.

2.2. OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TeopuM ra3oB. VneanbHbIH
ra3. /laBnenue raza. AOconroTHas Temreparypa. EquHuna tepMoanHaMU4eCcKOu
Temnepatypsl - KenbBuH. MonekynsipHO-KHHETHYECKOE OOBSICHEHHE a0COIIOTHOM
TEMIIEpPATYpbl W JaBJICHUA. TemmepaTypa W JaBICHHE KaK CTAaTHUCTUYECKHE
BeJIMYUHBL. MI3MepeHne TeMiepaTypbl U 1aBJICHHUS.

OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KNHETUYECKON Teopuu ra3oB. [locTosiHHas
bonbsimana. Ypasuenune Knaneiipona - MenneneeBa. YHuBepcaibHas (MOJISIpHAs)
ra3oBas IIOCTOsIHHAs. ['a30BbI€ 3aKOHBI.

Pacrmipenenenne ckopocrein moisiekyn no Makcsemty. M3mepenne ckopocren
MoJieKyJ1, onbIT [lITepHa. DxcniepumMeHTaNbHas IPOBEPKA PACIIPEAECIICHHS] MOJIEKYJT
1o ckopocTsM. ['a3 B cuioBomM nosie. bapomerpuueckas popmyna. Pacnpenenenue
MakcBemta - bonbimaHa. DKCIIEpUMEHTAIBHOE ONpeneseHue unciaa ABOraapo.
CpenHss anuHa W cpeAHee BpeMsi CBOOOAHOro mpoOera MoJieKynl. SIBieHus
nepeHoca B razax. Juddysus. BuyrpenHee TpeHue. TermmonpoBOAHOCTD.
TennonpoBOIHOCT, M BHYTPEHHEE TPEHHE MpPU HUZKOM JIaBlieHHWU. Bakyywm.
[lonyueHne 1 METOBI N3MEPEHNS BaKyyMa.

2.3. OcHoBBI  TepMoaMHAMMKM. TepMoaMHaMu4eckass  cHUCTEMa.
[TapameTpbl cocTosiHUA. TepMOAMHAMUYECKOE pAaBHOBECHE. BHYTpEHH A dHEPTUS.
B3aumoseiicTBue B TEpPMOJMHAMUYECKUX CHcTeMaX. PaboTa M TEmIooOMEH Kak
dopmbl mepepaun dHepruv. DOYHKIUM COCTOSIHMS M (PYHKUMH Ipolecca.
PaBHOBecHbIE M HEpaBHOBECHBIE Iporecchl. [lepBoe Havyalo TEPMOAMHAMHUKHU.
TemnmoeMkocts. [Ipumenenne nepBoro Hayana TEpMOJIUHAMUKY K U30IIPOLIECCAM.

Anuabatudeckuit  mporecc. YpaBHenwe Ilyaccona, IlomuTponuueckuii
nponecc. IIpuHIMI pPaBHOMEPHOIO paCHpENEICHUs DHEPIrUU II0  CTENEHAM
cBOOO/1bI, TPAHULIBI €TO TPUMEHUMOCTH.

Bropoe Hauano tepmoauHamuiku. OOpatumble W HeOOpaTUMBbIE MPOLECCHI.
Kpyroseie mponeccel. TenmoBele Mammsbl. [lukin Kapno. Teopemsr Kapho.
PeanbHble nMKIbl. HeoCyliecCTBUMOCTD BEYHBIX JIBUTATEIICH.

[IpuBenennass TermaoTra. OHTPONUS. 3aKOH HEYObIBaHUS SHTPONHUU B
M30JIMPpOBaHHOW cucteMe. CTAaTUCTUYECKOE MCTOJIKOBAaHHE BTOPOrO Hadala
tepmonuHamuku. Teopema Hepuera. HepgoctwxumocTh aOCOMIOTHOTO HYJS
TEMIIEPATYP.

2.4. PeajbHble Ta3bl U KUAKOCTU. OTCTYIJICHHE peajbHBIX Ta30B OT
3aKOHOB JUIsI UACANIbHBIX ra30B. B3aumonencTBue monekys. YpaBHeHue Ban-aep-
Baanbsca u ero ananus. Kputuueckoe cocTossHUE. DKCIIEPUMEHTAIBHBIE N30TEPMBbI
peasibHOTO Trasa.



ComnocraBinenne u3zorepMm  Ban-nep-Baanbca ¢ 3KkcnepuMEHTalbHBIMH
u3oTepMaMu. BHyTpeHHsIs1 sHeprus peanbHoro rasa. Oddexr Jxoyna - Tomcona.
CoxrxeHue ra30B U MOJyYEHNUE HU3KUX TEMIIEPATYP.

@da30BbIE IEPEXO/Ibl NIEPBOTO poaa. PaBHOBecHe XKUIAKOCTH M Iapa, CBOMCTBA
HACBIIICHHOI O Iapa. BrnaxHocTh Bo3ayxa. YpasHeHnue Knanelipona - Knaysuyca.
[TonsiTue o (azoBbIX Nepexoaax BTOporo poaa. OcCoOEHHOCTh (a30BbIX EPEXOI0B
BOJIbI, UX POJIb B IPUPOJIE.

CpoiictBa xugkoro coctossHus. IloBepxHocTHbI cinoi. IloBepxHOcTHOE
HaTshkeHue. @opmyna Jlamnaca. CMaunMBaHue U KallWJUISIPHBIE sIBJICHUA. JlaBiieHne
HACBIILICHHBIX [TAPOB HaJ MEHHCKOM.

PactBops1. Ocmoc. OcmoTrueckoe naBienue. 3akod Bant-T'odda.

2.5. TBepable Tejga. AMOppHBIE U KPUCTAJUIMYECKUE Tela. AHU30TPOMHS
kpuctauioB. Knaccudukanus kpuctaiioB no Tumy cBsized.  Jlepektel B
Kpucrauiax. JKujakue Kpucrawuibl. TeIsoBble CBOMCTBA KPHUCTAIUIOB, TEIUIOBOE
pacimupenue. I[lnaBnenue n xpucrammsanus. /luarpamma paBHOBECUs TBEPAOW,
KUIKON U razoo0pasHoit ga3. TpoitHas Touka. TemmoeMKoCTh KPUCTAILIOB. 3aKOH
Hiononra u Iltu. 3arpynHeHuss knaccudeckol (U3MKH B OOBSICHEHUU
TEMIIEPATYPHOM 3aBUCUMOCTH TEIUIOEMKOCTH TBEPABIX TEIL.

2.6. TazoaquHaMuKa. OcHoBHOE ypaBHEHUE ra3oIuHaMUKH.
Anunabatrdeckoe wucCTeueHue razoB. Kpurudeckas cKopocTh. [[BukeHue co
CBEPX3BYKOBOM CKOpPOCThIO. CKauKM yIUIOTHEHUS. Y JapHbIE BOJIHBL, YMCI0 Maxa.
PeakTrBHBIE IBUTATENN, MHOTOCTYIIEHYATHIE PAKETHI.

3. JIEKTPUYECTBO U MATHETU3M

3.1. BBeaenme. DiekTpuueckoe mosie B Bakyyme. KpaTkuii ncropuueckuit
0030p pa3BUTHUS NIPEJICTABICHUN O IPUPOE FIEKTPUUECTBA U MarHETU3MaA.

DneKkTpu3anus Ten. OJEKTPUYEeCKHe 3apsiibl U UX CcBoMcTBa. OmnucaHue
MaKpOCKOIIMYECKUX 3apsUKEHHBIX TEN: MOJEINM TOYEYHOIO M HENPEPBIBHO
pacnpenesneHHOro 3apsaoB. B3anMoaeicTBuEe 3JIEKTPUUYECKHX 3apsI0B. 3aKOH
Kynona.

OnekTpuueckoe noje. HanpspkeHHOCTh mosist. BekTop HanpsiKEHHOCTH MOJIA
ToyeyHoro 3apsaa. llpuHoun cynepnosunuu noneu. Ilose 3yexTpuyeckoro
nunonia. I'paduueckoe npeactaBieHue 3JeKTpuyeckux mnojeil. [loTtok BekTopa
HaNpsHKEHHOCTH AJieKTpuueckoro noys. Teopema Octporpajckoro - ['aycca u ee
NpUMEHEHUE K pacueTy mnosie. PaboTta cui mosis mpu nepeMelieHuH 3apsjioB.
[Torenuman snekTpuyeckoro mnois. Lupkynsuus BekTopa HaNpsHKEHHOCTH.
OKBUITOTEHMAIbHBIE IOBEPXHOCTH. [IoTeHIMAN MO TOYEUHOr O 3apsiaa, U0,
cucTeMbl 3apAnoB. CBA3b MNOTEHUHAJNA W HANPSOHKEHHOCTH mouyisl. Jlumoss BO
BHEIIHEM JJIEKTPUYECKOM IIOJIE.



3.2. [IpoBOAHUKH B JJEKTPHUYECKOM MoJje. ODJIEKTPUYECKOoe oI
3apsHKEHHOTO INPOBOJHUKA. YCIIOBHS PAaBHOBECHS M PACIPEICIICHHE 3apsiioB B
IPOBOJHUKAX. HanpsyKeHHOCTH MO y MOBEPXHOCTHU 3apsHKEHHOTO IIPOBOJHUKA U
€€ CBSA3b C IIOBEPXHOCTHOU INIOTHOCTBIO 3aPSA0B. DIEKTPOCTATUYECKUN TEHEPATOP
Ban nep I'paada.

[IpOBOIHMKM BO BHEIIHEM JJIEKTPUUYECKOM IIOJIE. OJEKTPOCTATHUYECKas
VUHIYKIUS. DJIEKTPU3alus 4epe3 BIMSHME. DJIEKTpocTaTHdecKas 3ammuTa. Pacuer
I0JIS1 HABEJICHHBIX 3aps0B, METOJ 3€PKaJIbHBIX OTOOPaKEHHIA.

DNEKTPOEMKOCTh YEIUHEHHOIO MPOBOJIHUKA. DIEKTPOEMKOCTh KOHAEHCATOPA.
[Tnockuii, cdepuueckuid W MUIMHAPUYECKUN KoHIeHcaTophl. CoennHeHue
KOHJIEHCAaTOPOB.

3.3. IMRJIeKTPUKHU B JJIEKTPUYECKOM moJie. [lonspusanus AU3JIeKTPUKOB.
Jusnexktpuueckasi mpoHuiaeMoctb. CBOOOIHBIE U CBA3aHHbIE 3apsibl. [lonspHble
U HENOJIIpHbIE MOJEKYJbl. lI0JIpU30BaHHOCTE M €€ CBA3b C IOBEPXHOCTHOMU
IUIOTHOCTBIO MOJISIPU3ALUOHHBIX 3apsioB. DJIEKTPUYECKOE MOJIE B JIUAJICKTPUKAX.
Teopema Octporpanckoro - l'aycca misg nosii B AMDIIEKTpUKaxX. Bekrtop
IEKTPUYECKOr0 CMEUICHUS. OJIEKTPUYECKAasT BOCHPUMMYHMBOCTb M €€ CBS3b C
JUAJIEKTPUYECKON NMPOHULAEMOCTBIO. DJIEKTPUUYECKOE II0JIE HA TPaHULE pas3zelia
IBYX JUANEKTPUKOB. (OCOOCHHOCTH NOJSPU3ALUU TBEPABIX JAUAJIEKTPUKOB.
OnektpeTsl. [Ibe30anexTpuuectBo. [InposnexkTpuku. CerHeToaNneKTPUKH.

3.4. JHeprus 3JeKTPUYECKOr0 MOJs. DHEPIrusl CUCTEMBbl HETOABUKHBIX
TOYEYHBIX 3apsAI0B. DHEPIrUsl 3apsHKCHHBIX NMPOBOJHUKOB. DHEPIUs 3apSKEHHOTO
KOHJIEHCATOpa. DHEPTHUsl U INIOTHOCTh SHEPTUU DJIEKTPUYECKOTO TOJIA.

3.5. IlocTosiHHbIi TOK. JIBWIKEHHME 3apsgoB B DJISKTPUUYECCKOM IIOJIE.
OnekTpuueckuid TOK. EnuHMIa n3MEpeHust TOKa - amnep. Y CJIOBUSI BOSBHUKHOBEHUS
ANEKTPUYECKOro Toka. 3akoH Owma s yyacTKa OJHOPOJHOM  IIEMHu.
Comportusnienue mpoBoguuka. Juddepenuumansuas ¢dopma 3akoHa Owma.
Croponnue cuibl. OnekrponaBwkymias cwia (3C). 3Bakon Owma s
HEOJHOPOJHOIO y4acTKa W Il 3aMKHYTOW Menu. HampsbkeHue Ha 3axuMmax
ncroyHuka. Pabora M MOIIHOCTH IMOCTOSHHOTO Toka. 3akoH Jxoyms - JleHma,
Huddepenuuanbuas dopma 3akona Jlxoyns - Jlenua. Pa3BeTBieHHbIC IIEMH.
[TpaBuia Kupxroda.

3.6. DJ1eKTPONPOBOAHOCTL TBepAbIX TeJl. Knaccudukamus TBEpIbIX Tel
(IpOBOJIHUKY, IUAJEKTPUKKA M TOJYNPOBOAHUKH). [Ipupoma Toka B MeTasuiax.
UccnenoBannss Mangensmitama u  [lamanexkcn, Croapra u  Toamena.
Knaccuueckass  2JIGKTpOHHAsT  TEOpUS  DJIEKTPOIPOBOJAUMOCTH  METAJLIOB.
O0wbsicaenue 3akoHoB Oma, [[xoyms - Jlena u Bugemana - ®pania. 3aBUCHUMOCTh
CONPOTUBJIEHUSI METAIUIOB OT TemnepaTrypbl. CBepXIpOBOAUMOCTb. TpyaHOCTH
KJIACCUYECKOM BJIEKTPOHHOM TEOPUHM AJIEKTPOIPOBOAUMOCTU MeTaIoB. [IoHsATHE O
COOCTBEHHOW M MPUMECHON MPOBOIUMOCTH MOITYITPOBOIHUKOB, 3aBUCUMOCTH €€ OT
TEMIIEPATypPbl U OCBEIIEHHOCTH.



3.7. KoHTakTHbIe SIBJIeHUSI B MeTaJlax M MOJynpoBoaHukax. PaGora
BBIXO/Ia DJIEKTPOHOB M3 MeTayula. KOoHTakTHas pa3HOCTh MOTEHIMAIOB. 3aKOHBI
Bonbra. TepMoanekTpuueckue sBiIeHUS.

3.8. DJIeKTPONPOBOIHOCTH 3JIEKTPOJHMTOB. DIIEKTPOJIUTHI.
Onektponutuyeckas aucconuanus- IloaBumxkHOCTh HMOHOB. 3akoH Oma s
ANEKTPOJIUTOB. iekTponu3. 3akoHbl dDapanes. OnpeneneHue 3apsjga HOHA.
Hcnonb30BaHue 23JIEKTPOJIU3a B TEXHUKE. DJIEKTPOXUMHUYECKHUE IMOTEHIINAIBI.
["anbBanwueckue  dmeMeHThl. [lomspu3arusi  TaJlbBaHUYECKHUX  DJIEMEHTOB.
Jenonapuzanusi. AKKyMYJISITOPBI.

3.9. DnexkTpuyeckuii TOK B rasax M BakyyMe. VoHu3amus ra3oB u
pexomOuHaiusi HOHOB. HecaMocTosiTenbHBIE M CaMOCTOSITENIbHBIE Ta30BbIC
pa3psiabl. BonbTamiiepHas XapaKTEpUCTUKA HECAMOCTOATEIIBHOTO Ta30BOrO
paspsaa. Buabl caMoCTOSTENbHBIX pa3psAaoB (TICIOLIMM, IyroBoOil, HCKpOBOIA,
KOpoHHbIN). TloHATHEe 0 ma3zme. Mcnonb3oBaHue ra3oBBIX Pa3psAIoB B TEXHUKE.
Karoguele jiydn. DJIEKTpUUYECKUI TOK B BaKyyMe. TepMO3JEKTpOHHAs SMUCCHSIL.
DNeKTPOHHBIC JaMIIbI (TUO1 U TPUOJ) M UX UCIIOJIb30BAHUE.

3.10. MaruuTtHoe nmoJe. OCHOBHBIC MAarHUTHBIC SIBJIICHUS. MarHuTHOE MOJIe
ANEKTPUYECKOTO TOoKa. HMHAaykiusa MarHUTHOrO mojds. JIMHMM MarHUTHOU
WHIYKIMU. MarauTHeId OTOK. 3aKoH buo - CaBapa - Jlamutaca. MarautHoe nosne
MPSAMOTO, KPYTOBOT'O Y COJICHOUAAIBHOTO TOKOB. LIMpKymsLMs BEKTOpa MarHUTHOMN
MHAYKIUH. 3akoH mojgHoro Toka. Cuma Awmmnepa. Cuia B3anMOACHCTBUA
MapaJyIeIbHBIX TOKOB. KOHTYp ¢ TOKOM B MAarHMTHOM MoJie. MarHuTHbI MOMEHT
TOKa. J[eMCTBUE 3JIEKTPUUECKOTO U MArHUTHOIO TOJIEd HA JABMXKYIIHMECS 3apsiibl.
Cuna Jlopenna. OnpeneneHue yaenpHoro 3apsaa snekrpona. I dext Xoia u ero
npuMeHeHue. [IpuHIun paboThl MArHUTOTHUIPOIMHAMUYSCKUX T€HEPAaTOPOB.

3.11. DaexTpomaruuTHass uHAYKOMA. Oneitel Papanes. Hampasnenue
WHIYKIUOHHOTO Toka. IlpaBmiio JleHma. DneKTpoIBMKyIlas Cujla HHIYKIUU.
3aKOH BJIEKTPOMAarHWTHOW HWHIAYKIMU. BuxpeBoe »siekrpuueckoe mnojie. Toku
®yko. Ckun-3¢dexr. CaMOMHIYKIMUS W B3aUMOUHIYKIUA. WHAYKTUBHOCTH
cojieHonaa. Pabora cunbl Amnepa. DHeprusi MarHUTHOTO MOJIsl TOKA. DHEPrus U
MJIOTHOCTh SHEPTUU MAarHUTHOTO TOJIS.

3.12. MaruuTHbIe CcBoiicTBa BellecTBa. MarHuTHOE I0Jie B MarHETHKAaX.
CBs13b MHAYKIIMK ¥ HAMPSHKEHHOCTH MarHUTHOTO TOJISI B MarHeTukax. MarHuTHas
MPOHUIIAEMOCTh M BOCIIPUUMYHMBOCTh. [ MpoMarHuTHeIC siBJICHUS. JluaMarHeTusMm.
[Tapamaraetnsm. @Deppomarneruxku. [ucrtepesuc. Paboter CromeroBa. Touka
Kropu.

3.13. KBa3ucranuoHapHbie TOKH. DNeKTpUYeCcKue KosIeOaHums.
[Tonyuenne nepemennoit J/IC. [lelicTByroliee U cpeaHee 3HaYEHUS IEPEMEHHOTO
TOKa. MeToabl BEKTOPHBIX JUarpaMM M KOMIUIEKCHBIX aMIUIUTYA. AKTHUBHOE
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CONPOTUBJICHUE, €MKOCTb U MHAYKTUBHOCTh B ILIEMU MEPEMEHHOIO TOKA. 3aKOH
Oma s uenu TmepeMeHHOro Toka. Pe3oHaHc B moclieqoBaTeNbHOM U
napajuiebHON 1enu. MoImHOCTh NEPEeMEHHOT0 TOKA.

[IpobGnema mepenauu 3IEKTPOIHEPTHH. DIEKTPOMATHUTHBIA KOJIeOaTeIbHBIM
koHTyp. Hesaryxatomme konebanusa. @Dopmyna Tomcona. 3aryxatouiue
KojeOanus. BoeiHykJeHHbIe KoJebaHusi B KOHType. Pesonanc. J[oOpoTHOCTH U
noJsioca POy CKaHHUS KOHTYpa. DIIEKTPUYECKUE aBTOKOJICOaHUS.
ABTOT€HEPATOPHI.

3.14. DyekTpoMarHuTHoe TmoJie. BuxpeBoe siekTpuyeckoe mosie. Tok
cmemieHusi. OmnbiThl Poynmanna w  DlixeHBanbia. YpaBHeHUs Makcgeiia B
UHTETpaIbHON 1 quddepeHnnansHoi Gopmax.

3.15. DyekTpoMaruuTHbIe BOJIHBI. [LTOCKHE 27IEKTPOMarHUTHBIE BOJHBI B
BAKYyM€, CKOPOCTb UX pacupocTpaHeHus. V3iydeHue 3JeKTpPOMarHUuTHBIX BOJIH.
Omnpitel ['epria. O0beMHas MIIOTHOCTD SHEPTHH JIEKTPOMArHUTHOTO 1moJjsi. [ToTok
sHepruu. Bekxtop Ymoma - [loiintunra. M3obperenue paauocBszu. [lpuHnumn
panuocssasu. lllkana 351eKTpOMarHUTHBIX BOJIH.

3.16. DaekTpoMarHuTHbIe BOJIHBI B JJIMHHBIX JuHHAX. [loHartue o
CHUCTEME KaHaJM3alluyi BJIEKTPOMAarHUTHOW SHEpPruu. BOdHBI BAOJb MPOBOOB.
BomnnoBoe ypaBHeHne. CKOpOCTh BOJIHBL. BOJIHOBOE CONPOTHUBICHUE JIMHUM.
OTtpaxenue BojiH. CTOSIYME BOJIHBI B OTPE3KaX JJIMHHBIX JTUHUH.

4. OITUKA

4.1. Beenenue. [Ipeamer ontuku. OCHOBHBIE O3Talbl Pa3BUTHS ONTHKHU.
DneKTpOMarHuTHas ¥ KBAHTOBAas TEOPUHU CBeTa. BOJIHOBBIE M KOPMYCKYJSPHbBIE
CBOICTBA CBETA.

4.2. ®oromerpuss. Vcrounuku u mnpueMHUKH cBeTa. (OCHOBHBIE
doToMeTprUyYeCKHEe BEIWYUHBI U €IMHULBI UX W3MEpPEHHs. DTaJOH CHJIbI CBETa.
CseroBasg »Heprus. DPyHKIMS BUIAHOCTH. MEXaHMYECKMHA DSKBUBAJIEHT CBETA.
DOTOMETPHI.

4.3. T'eomerpuueckasi ontuka. OCHOBHbIE MOHATHUS TE€OMETPUUYECKOMN
ontuku. [IpuHmun @epma. OTpaxkeHHME W NPEIOMIIEHHE CBETA Ha IUJIOCKOMN
rpaHune pasnena AByx cpen. llonmHoe BHyTpeHHee oTpaxkeHue. (CBETOBOMBI.
Bonokonnass ontuka. Ilpemomienne cBera Ha chepuyecKOd TMOBEPXHOCTH.
Teopema Jlarpamxka - ['enmbmronbma. Cdepuueckue 3epkana. TOHKHE JIMH3BI
OnTuyeckass cuna JuH3bL. LleHTpUpOBaHHBIE ONTHYECKHE CUCTEMBI. CBETOBOM
NOTOK, TPOXOMASIIMN Yepe3 ONTHYeCKylo cucteMy. Jluadparmel, CBETOCHIIA.
AlGeppanu ONTUYECKUX cHCTeM (cepuueckas W XpoMaruyeckas abepparud,
abeppalys KOMa, aCTUTMaTU3M, TUCTOPCHs, KpUBU3HA MOJI n300paxenus). ['nas3
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Kak onrtuyeckas cucrema. OnTuueckue mpuOOpsl (Iyna, MUKPOCKOI, TEIECKOII,
IPOEKLMOHHBIN anmnapar).

4.4. NuTepdepenuus cBera. CloKeHUE CBETOBBIX BOJH. KorepeHTHOCTS.
Untepdepennusa. TayTOXpoHU3M ONTHYECKHUX CHCTEM. MeToasl HaOroAeHus
uHTepdepenuu B onrtuke: meron FOHra, 3epkana @penens, Ounpusma buiie.
3epkaino Jlnoitna. JIBynyuyeBas untepdepeHuus. BiusHue pasmepoB UCTOUHUKA U
HEMOHOXPOMATUYHOCTH CBETOBOTO Iy4YKa HAa HHTEP(PEPEHIMOHHYIO KapTHHY.
JIBynmyueBas uHTEpGEpEHIHS NP OTPAXKECHUM U TPEIIOMIICHUH CBETa B TOHKHX
nacTuHKax. [loocel paBHOTO HaknoOHa U paBHOM TOMMHEL. Mccnenosanue [1ois.
MHoronyudeBas uHTepdepeHius. HNuTtepdepomeTpsl. [Ipumenenune
uHTEep(PepeHITIH.

4.5. Indpaxkuus ceera. [Ipunnun ['oitrenca - ®@penensd. 30ub1 OpeHerns.
OObsicHEHHE MPSMOJUHEIHOIO PAacHpOCTPAHEHUsI CBETa MO BOJHOBOM TEOPHHU.
3oHHas mactuHka. Judpakuus dpeHens Ha KpyrjioM OTBEPCTHUH, Ha KPYIJIOM
’KpaHe, Ha Kparo noiayoeckoHeuHoro skpana. Judpakuus OpayHrodepa Ha menu
U Kpyriom otBepctuu. JudpakiuonHsle pemeTku. lucnepeus u pazperaronas
CIOoCOOHOCTh pemieTkd. [ludpakuus cBeTa Ha NPOCTPAHCTBEHHBIX peELIETKAaX.
[Tonsitue o ronorpadpuu. Audpakiuss peHTreHOBCKUX Jy4yeil Ha KpHUCTajUIax.
®opmyna Byneha - bparra.  udpakumonHas npupoia  M300paKeHUs.
[TpubnnxeHne KOPOTKUX BOJIH. ['eoMeTprueckasl ONTUKA KaK IpeleNbHbII ciydan
BOJIHOBOM onTukH. Pa3pemaronias CmocoOHOCTh ONTUYECKUX MTPUOOPOB.

4.6. lonsipuzanusi cBera. EcTecTBEeHHBIH © MOJAPU30BAHHBIA CBET.
[Tongapuzaropel u a”anuzaTopbl. 3akoH Mamtoca. Ilonsipuzanmst cBera npu
OTPaXEHUU W IPEJOMIICHHH Ha TPaHULE ABYX AMAIEKTPUKOB. 3akoH bprocrepa.
®opmynsl Openens.

Pacripoctpanenue cBeta B Kpuctauiax. JIBOMHOE JIydeIpeIOMIICHHUE.
OAHOOCHBIE ~ KpUCTAUIBl.  OJUIMNTUYECKAass M KPyroBas  IOJISIpU3ALUU.
WuTepdepenius miocko-noiaspu30BaHHbIX BOJH. [lonsipu3anmonHble TpHUOOpHI.
MckyccTBeHHass onTUYecKass aHu30Tponus. [IoBOpOT IIIOCKOCTH MOJIApU3ALUH.
Oddext Dapanes. [lonspumeTpsl.

Hucnepcus cBera. HopmanbHas u aHOMaibHasg Jaucnepcur. MeToasl
n3mepenus aucnepcun. OCHOBBI JIEKTPOHHOW TEOpHUM Aucriepcuu. Jucnepcus B
PEHTreHOBCKOM o0nacTu cniekTpa. [Ipu3mMeHHbIe CrieKTpaibHbIe MPUOOPHI.

4.7. Tloraomenune cBera. Kosdduiment nornomenus. 3akoH byrepa -
JlamGepta. MexaHu3M TOTJIOIIEHUST CBETa JUAJNEKTPUKAMU M METaJUIaMU.
Crnextpsl ornomenus. CBeTopuibTphl. LBeT Te.

4.8. Paccesinue cBera. [IpoxokmeHue cBeTa dYepe3  ONTHYECKHU
HEOJHOPOJHYIO cpeAy. 3aKoH Panes. 3aBUCMMOCTh MHTEHCHUBHOCTU PACCESTHHOTO
cBeTa OT yriia paccesHus. [lomsgpuszanms paccesHHOro cera. MOoJeKysipHOe
paccestHue CBeTa.
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4.9. Ckopoctb cBeta. PemsatuBuctckue 3¢gdextsl B ontuke. dazoBas u
rpynmnoBasi ckopoctu cseta. ddpdext BaBunona - UepenkoBa. MeToasl n3MepeHus
ckopoctu cBera. Dddexr Momnepa B ontuke. Onbitel @u3zo u MaiikelnbcoHa.
DNIeMEHTBI HEIMHEMHOM ONTHKHU.

4.10. OnTuyeckue siBjaeHusi B mnpupoae. Pedpakuus cBera. Mupaxu.
Panyra. Benusl. ['ano. Mepuanue.

5. KBAHTOBASA ®PU3UKA. PUZUKA ATOMA U ATOMHOI'O SA/IPA

5.1. Benenme. TemnoBoe wusiaydenue. I[Ipeamer KBaHTOBON (U3HUKH.
KpaTkuit ucroprueckuii ouepk pa3BUTHsI KBAaHTOBOW (DU3UKH.

WznyuyaTenbHas M morjolaTesbHas crnocoOHoctu Ten. 3akoH Kupxroda.
Nznyuyenue abcontoTHO yepHOro tena- 3akoHbel Credana - bonbumana u Buna.
Pacnipenenenne »HepruM B CHEKTpPE H3IydyeHUs aOCOJIOTHO UEpPHOIo Tela.
@otonbl. Popmyna [Inanka. OnTuyeckas MUPOMETPUSL.

5.2. KBantoBble cBoiicTBa u3iaydenusi. Dorornextpuueckuii 3Pdexr.
3akoHbl (orodpdekra. YpaBHeHue OiiHmITelHA. [Ipumenenue ¢oTtosrddexra.
JaBnenue cBera. OmnbiTel JleOeneBa. OmnbiT Basunosa. OmnbiTr bote. Dddexr
Komnrona.

5.3. OcHoBbl KBaHTOBOIi MexaHuKH. Bomusl ge bpoins. OmbiTel 10
mugpakuuu  3ekTpoHoB. CooTHolleHue HeomnpeaeneHHocted ['eiizenOepra.
BonnoBass dyHkuus u ee ¢usnueckuit cmbicn. YpaBuenuwe Illpenunrepa.
KBanTOBaHME 3HEPrUM 4YACTUMLBI B MOTCHIMUAIBbHOUW siMe. KBaHTOBaHWE sHepruu
JIMHEWHOT0 TapMOHUYECKOI0 OCHMIUIATOpPA. [IBMJKEHHE 4YacTHIbl B LEHTPAIbHO-
CUMMETpUYHOM T1oJie. [IpoxokieHue yacTuIlbl Yepe3 MOTeHIUaIbHbIA Oapbep.

5.4. ®duzuka aToMoB U MoJiekyJ. Moxaemn aroma. OmbiT Pesepdopna.
IImanerapHas moxens aroma. lloctynater bopa. Mogens atoma Bomopona mo
bopy. CnekrtpanbHble cepuu W3J1y4CHUs aTOMAapHOI0 BOJIOpOJA.
KBaHTOBOMEXaHMUECKass MHTeprperanus noctynaroB bopa. Onbitel @panka u
['epua. OnbiTel LlTepna u 'epnaxa. KBaHTOBaHME YHEPTHHM, MOMEHTA MUMITYJIbCA,
MIPOEKIIMM MOMEHTA MMITYJIbCa AJIEKTpOHA B aroMe. CIIMH U MarHUTHBIA MOMEHT
anektpoHa. Ilpunmun Ilaymu. OcHoBbl Teopun I[lepuoaudeckoit TaOIUIIBI
aneMeHTOB MeHneneeBa. TOPMO3HOE M XapaKTEPUCTUUYECKOE PEHTTEHOBCKHUE
M3JIy4eHUsT U UX cHekTpsl. [IpumeHenue peHTreHoBckux maydeil. [lonstue o
XUMUYECKON CBSI3M M BAJIGHTHOCTH. MouieKymsipHbie crieKTphl. KoMOuHAImoHHOE
paccessHue cBera. JlromuHecneHuus. CIOHTaHHOE W BBIHYKJIEHHOE W3ITyYEHHE.
KBanToBbIE TeHEpaTOpBl. Ma3zepsl U J1azepbl. Pa3BuTne KBAaHTOBOM JIEKTPOHUKHU B
benapycwu.
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5.5. KBanTOoBBIC fIBJICHUSI B TBEPAbIX TeJaX. DHEPreTUYECKUE 30HbI B
KpUcTaJ1aX. MeTajuibl, MOJYIPOBOJHUKH, AUAIEKTPUKU. [IOHATHE O KBAHTOBBIX
CTaTUCTHKAaX. Y pOBeHb U sHeprus Pepmu

TemnoeMKoCcTh 3MEKTpOHHOrOo ra3a. KBaHTOBass TeopHsl TEIIOEMKOCTH.
Temoemkocts  MeTtayuioB.  DoHOHBL.  TemnoeMKoCcTh  JTUAIEKTPUUYECKUX
KpPHUCTAJLJIOB.

ONEeKTpONpOBOAHOCTh  METAUIOB. KBaHTOBBIE  SBIEHUS MNpPU  HU3KHUX
TeMIlepaTypax.  DJIEKTPOIPOBOJUMOCTh  IMOJYIMPOBOJHHUKOB,  P-N-TIEpeXof,
MOJTyTIPOBOTHUKOBBIE TPHUOOPHI.

5.6. ®uszuka aromuoro sigpa. CocraB sapa. Hyxmonsl. 3apsim u macca
aapa. M3orombl u u300apbl. DHeprusi CBA3M siapa. SnepHbie cuibl. Mojaenu
aTOMHOTO S1Ipa.

PanmoakTuBHOCTh. 3aKOH pajMOaKTUBHOro pacnaja. Anbda-pacman. bera-
pacnag. I'amma-uznyuenue. [lpaBuia cmemienus. SnepHsle peakuuu. JleneHue
anep. Lenmnas sanepnas peakuus. SnepHsle  peaktopbl.  [IpuMeHeHune
PAaAVOAKTUBHBIX HW30TONOB W SACPHOM HSHEpruu. TepMmosiiepHas peakuus.
VYrpaBnseMblil TEpMOSAEPHBIN CUHTE3. DIIEMEHTHI JO3UMETPHH.

5.7. JneMeHTapHbIe YacTHULBI. 3aKiioueHue. YacTulbl M aHTUYACTHUILIBI.
Knaccudukanusa  sneMeHTapHbIX — yacTul.  YacTuupl -  MEPEHOCUYHKHU
B3anumoencTeui. Kapku.

DOKcnepruMeHTaIbHbIE METOMbl siAepHOM (u3uKUA. CUETYMKU 3JIeMEHTapHbIX
yacTull TpekoBble MpuOOpHl. Macc-CEeKTPOMETPBI. Y CKOPUTENIH 3apsSKEHHBIX
YaCTHLI.

Kpatkuii ouepk nOOCTHKEHHI W mpoOjemM coBpeMeHHOW ¢u3uku. Bxian
OENIOpYCCKUX YUEHBIX B Pa3BUTUE (PUBUKH.
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