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BCTYIHUTENBHBIX HCIIBITAHKH 110 CHIEMMATbHON AUCIUILIMHE IIPY IPHEMe
Ha 00ydeHHe 110 IpOrpaMMaM aclIIpaHTyphl — IPOrpaMMaM IOAr0TOBKA

HayYHBIX KapOB B aCTIUPaHType 10 HaydHOH crenmansHocTd 1.3.17. XuMuueckas
hu3MKa, TOPEHHUE ¥ B3PHIB, QDHU3KKA SKCTPEMAIBHBIX COCTOAHHH BEIECTBA

[IporpaMma BCTYIUTEIbHEIX HCIIBITAHAH
ono0peHa Ha 3aceJaHie Y YeHOI0 COBETa HNOMK
oT «14» ampens 2023 r. IIpoTokon Ne 2

Va 2023



O6mue ykazaHus

ITporpaMma BCTYIUTENBHOIO 3K3aMEHA B ACIIMPAHTYPY IO CHCHHATbHOCTH 11.3.17.
Xumuueckas (U3WKa, TOPEHWE ¥ B3PBIB, (M3MKA SKCTPEMATBHBIX COCTOSHHH
BellecTBa IpEJHA3HAYEHA [V JIAL, OKENAIOIEX TIPOXOIMTH O0OydeHHE B
demepalbHOM TOCYHAPCTBEHHOM OIOIDKETHOM HAYYHOM YUPESKICHUH Ydbumckom
(bemepanbHOM HCCIIe0BATeIECKOM LIeHTpe Poccuiickol akaieMut HayK.

B 1mporpaMme OIHCHIBAIOTCS IOPSANOK TPOBEOEGHMSA  BCTYNHTCILHOTO

VICIIBITAHUS, KPUTEPUH OLIEHUBaHUs, IPUBEJIEH CITCOK BOIIPOCOB IIPOrPaMMBI.
IopsaoK NpoBeIeHHs BCTYNHTEIbHbBIX HCIbITAHHH
BCTymUTeIbHOE HCIBITAHUE POBOIUTCS B GOpME 9K3aMeHa Ha OCHOBE OHIICTOB.
B KakI0M SK3aMEHAIIMOHHOM OuieTe mo 2 BOmpoca. DK3aMeH MPOXOIUT B YCTHOM
dopme. IToarotToska K OTBETY cocTaBisieT | axamemmdeckui dac (60 MUHYT) 6€3
IepephIBa ¢ MOMEHTa pasiadn Guietos. 3ananus onernsaiorcs ot 0 fo 100 Gannos
B 3aBUCHUMOCTH OT ITOJTHOTHI ¥ IIPaBUIIBHOCTH OTBETOB.

Kpurepun oneHnBanus
OLeHKa IOCTYMAOUeMy BBICTaBIISETCS B COOTBETCTBUM CO CIIEAYIOIIUMH
KPUTEPUAMHU.

Orauuno (80-100 6anoB)

[MTocTymaromuii B aclUpPaHTYpPy YBEPEHHO BIIaJieeT MaTepUalloM, IIPHUBOIUT
TouHble (OPMYJIMPOBKH TEOPEM M APYTUX YTBEPXKACHUM, CONPOBOXKIAET HX
CTPOTHMH ¥ TIOJTHBIMU JI0Ka3aTeIbCTBAMH, YBEPEHHO OTBEYAET Ha JOIOIHUTCIBHBIC
BOIIPOCHI IPOTPaMMBI BCTYIIUTENLHOTO HCITBITAHUS.

Xopomo (60-79 6a/m10B)

[ocTymaromuii B aclUpaHTypy BIAJEET MaTepraioM, NPUBOAUT TOYHBIC
QOpPMYNHpPOBKM  TeOpeM U  JPYTMX  yTBEPXKICHHH,  CONPOBOXIAET WX
J0Ka3aTeNbCTBAME, B KOTODPBIX IOIyCKaeT OTHelbHble HeToyHocTH. OTBedaeT Ha
GONBITAHCTBO JOIIOJHUTEILHBIX BOIPOCOB II0 IIPOrpaMMe BCTYIUTCIBHOIO
UCITBITAHUS.

YnosaersoputeabHo (20-59 6a/110B)

[TocTynaromuii B aCupaHTypy 3HAKOM ¢ OCHOBHBIM MaTepHaioM IPOrpaMMBEl,
IPUBOAXT (GOPMYIHPOBKH TEOPEM K APYTUX YTBEPXKICHUH, HO IOMYyCKacT HEKOTOPBIC
HETOYHOCTH, COIPOBOXIAET WX JOKa3aTeNbCTBAMH, B KOTOPBIX JIOIyCKAeT
[IOTPEITHOCTH, M ONMCHIBAET OCHOBHYIO CXEMy JOKa3aTeNbCTB 0e3 yKa3aHHA
netaneif, OTBe4aeT Ha JOIOJHUTEIBHBIE BOIIPOCH! II0 IIPOrpaMMe BCTYIHUTEIBHOTO
WCIIBITAHHS, JOIIyCKas OTJAeIIbHBIE HETOYHOCTH.



HeyaoBaersopureabHo (MeHee 20 6a/10B)

IMocTynaromuii B aclUpaHTYpy HE BJaJeeT OCHOBHBIM MaTE€pHAIOM
IIpOrpaMMbl, HE 3HAaKOM ¢ OCHOBHBIMH IOHATHAMH, HE CrocoOeH TPUBOIUTE
(GOPMYIIUPOBKA TEOPEM U APYTHMX YTBEPIKICHHH, HE YMECT JOKa3bIBaTh TCOPEMbI 1
Ipyrue yTBEpKIEHWs, He 3HAeT JaXe CXeMbl HOKasaTensctB. He oTBedaeT Ha
GOJIBITHHCTBO JOIMOJHUATEILHEIX BOIPOCOB IO IIpOrpaMMe BCTYIHMTENILHOIO

WCIIBITAHHUA.
CIMcoK NMPHMEPHBIX 3K3aMeHAIHOHHBIX BONPOCOB
L. OCHOBBI MEXAHUKHU
1. OCHOBBl AVHAMUKHM MaTepuaibHOM ToukH. MHepuuanbHble CHCTEMBIL.

[IpHHIIAI OTHOCHTENBHOCTH. 3aKoHE! HproToHA. [[BHKeHHe Tell IEPEeMEHHOM MaCChL.
Vpasaenwe Memepckoro. Mpen IIHOIKOBCKOrO O PEaKTHBHOM JBIDKCHHH.
CryneHuaTas pakeTa.

2. PelATHBUCTCKOE ypaBHEHUE ABIKEHHUA. PenaTHBUCTCKAsI Macca.

3. OCHOBBI KMHEMATUKH M JUHAMHUKH TBEpIOro Tejla. TBephoe Teno Kak
cucTeMa MarepualbHbIX Touek. LleHTp Macc. IlocTynarenbHOe M BpamlaTelbHOS
IBYDKEHME TBEPAOTo Tena. I MpoCKoIL.

4. Cusa TATOTEHMSA. 3aKOH BCeMHpPHOTO TiroTeHus. Iloje TArOTeHUS U
moTeHIMaN TaroteHus. 3akoHsl Kemnepa. [lepsas u BTopas KOCMH4YECKUE CKOPOCTH.
Macca uHepTHas ¥ Macca TAroTeHus. [ IpHHIIKAI SKBIUBATICHTHOCTH CHJI HHEPIIMX U CHIL

TSATOTEHUS.

5.  Pa6ora cuiusl. Oueprus. [loTeHIManbHas M KHHETHYEeCKas 3HEPIH.
PaBHOBeCHE U IIOTEHIIMATBHASI SHEPIHUsl CUCTEMEI. _

6. 3aKOHBl COXpaHEHHS B MEXaHHKe: HMITyJbCa, MOMCHTa HMIIYJbCa,
SHEPIHH.

7. KoneGarmst. I'apmonmdeckme koseGanms. CoOGCTBEHHBIE KOJEOAHIL.
3aryxaromue koneGanus. Peszonanc. Crnoxenme KomeGanuii. brenwe. Dddekr
Hormmepa.

8. Bomasl. IIpomonbHble W momepedHble Konebaxus. [lmockme 1

chepryeckre BONHBI. YIPyrHe CBOMCTBa Cpelbl U CKOPOCTh PACIpPOCTPaHCHHUA
BOJIHBI. CTOS/YKE BOJIHEL.

9. OcCHOBHbIE TIOHSTHS ¥ MOJENH CIUIONMIHON cpenbl. ['maponwHaMuKa.
YpaBHEHHE HEMPEPLIBHOCTH. 3aKOHBI H3MEHEHHS ITIOTHOCTH UMITYJIbCA 1 ITIOTHOCTH
SHeprud. VYpaBHeHHe TUIPOJUHAMHUKA HEWIEaIbHONW IKHMIKOCTH. HuTterpan
Bepuymmu. IloTeHruansHOe TeUeHHE. YpaBHEHHE Haspe-Crokca. Hwucino
Peitnonbaca. Teuenue Ilyaseiinsa. MeTozbl onpeneneHns BA3KOCTH. JlaMuHapHOE K
TypOyNEeHTHOE TEYeHHs. 3BYKOBHIE BONHEL. BOIHOBOE YpaBHEHUE. SBnenue



Tormnepa. YabTpassyk (I0Ny4eHne U IPUMEHEHNE). Y [apHble BOTHBI B HICAIHHOM
rase.

10. VYupyrue Tema. CBszb Mexny JedopMaldsMu ¥ HaIpDKEHHAMH.
YIpyrue KOHCTAHTHI U30TPOIHBIX Te. DHEprus ynpyro# pedopmaimu. YOpyrue
CBOMCTBA peambHBIX Ten (TIpefell MPOYHOCTH, IUIACTHYECKUe JieQopMalium).
T[TpomoibHEIe KoJeOaHus CTepKHA. beryimue U CTOSIHe BOJHEL

II. MOJEKYJSIPHOM ®N3UKU U TEPMOJINHAMHUKH

1. Wneapreiit ra3. OCHOBHOE ypaBHEHHE KUHETHYECKOW TEOPHH Ta30B
(razoBoe ypaBHeHume Kiasmyca). 3akoH JlanbroHa. VYpasHeHHe boiblMaHa.
MoJIeKyIIpHO-KAHETHIECKOe ITOHIMaHie abCOIOTHON TeMIIepaTyphl. PeanbHble
rassl.

2. TepMoAMHAMUYECKHAE CHCTEMBI, COCTOSHHE TEPMOAMHAMHIECKOI0
paBHOBecHs. KBasucrarudeckue (0OpaTvMble) M HECTATHICCKHE (reoOpaTuMEIe)
IIPOIIeCChl. BHYTpeHHsSIS SHEPrhs, KONMYECTBO TEIUIOTEI M paboTa. YpaBHEHHE
cocrostHust. IlepBoe Hawamo TepMOAMHAMHKH. TermmoeMkocTd. OCHOBHEIC
TepPMOJUHAMMYECKHE IIPOIIECCHl U MX ypaBHeHus. Bropoe Hauaao TepMOAWHAMHUKH
IS KBA3WCTATHYECKHIX [IPOIECCOB. DHTPOIIHS U abCoMOTHAs Temmeparypa. Bropoe
HAaYaJI0 JUIT HEpaBHOBECHBIX IPOIECCOB. 3aKOH BO3pacTaHWs JHTpoOnuU. Teopema
Kapro. TemnoBble nBHUTaTeld. TpeThe HAUalo TEPMOIMHAMHUKA W €ro CBOHCTBA.
HelOCTIXKAMOCT aOCONIIOTHOTO HyJIS TEeMIEpaTypel. TernoeMKocTh BOIH3H
abCOJIIOTHOTO HYJIS.

3. OCHOBHBIE TEPMOJUHAMMYECKUE IIOTEHIMAIBI W BBIPOKCHHA A
nuddepenipanoB. TpeTuii 3aK0H TEPMOAMHAMUKH.

4. TepMonuHaMuKa ra3oB. TepMOIUHAMUKA MATHETHKOB U IUJIEKTPUKOB.
Mertonnl oxnaxmgeHus Bemects. Dhdext [broyni-Tomcorna. OxnaxieHne METOI0M
o6paTuMoro paciuupenus.. TepMOIMHAMHKA H3JTydeHus. JlaBIeHHe H3ITy4eHHUS.
3akon Kupxroda. 3axon Credana-bonsimana. Y ciioBre pa3pekeHHOCTH H yCIOBUEC
MOHMW3AIUH [JIa3MBL. Y CIIOBHE YCTOMYUBOCTH IIa3MbI M HCAIbHOTO rasa.

5. VcnoBusl paBHOBECHS M YCTOWYMBOCTH TEPMOAMHAMUYECKHX CHCTEM.
‘Mazbl 1 KOMIOHEHTEI, KpuBbie paBHOBecHs (pa3. Pa3oBble IEPEXO/IB! [1€PBOT0 poa 1
ypasuenue Kianeiipona-Knaysuyca. @a3oBble IIepex0opl BTOPOrO POJia U TPEXO/BI
nsambna-tuma. I'paHuIel IPUMEHUMOCTH TEPMOTUHAMUKHY.

6. MUKpPOCKOIIAYECKOe W MAaKpPOCKOIIMYECKOE  OIMCAHHWE  CHCTEMBL.
[TocTaHoBKa NpO6GNEMBl MHOTMX Tel B CTaTHdecKod MexaHuke. Pa3oBoe
IPOCTPaHCTBO ¥ ypaBHeHHe JInyBuinia. KBaHTOBOE OIMCAaHNE COCTOSHHUS CHCTEMBI.

7. MukpokaHoHHYecKoe —pacrpenenenue. (CratncTndeckuid  BeC M
suTporms. Kanorumdeckoe pacmpesenerue ['u66ca. Cymma coCTOSHUN 1 cBOOOTHAS
SHEPIHUsl.



8. PacrpesieieHre MOJIEKYJT IT0 CKOpocTsIM. MneanbHbli 0THOATOMHBIH I'a3
B roje BHemHWX cwi. Pacmpenenenwe MakcBemia-bonenmana. Teopema o
paBHOpACIIpeeIeHIH CPeIHe! KHHETUIeCKOH OSHEpPruM IO CTENEHSM CBOOOJIBL.
Kiaccudeckas Teopus TEIIOEMKOCTH TBEpOro Tena. IIpuMeHeHue KIIacCHIecKOH
TEOPHUH K PAaBHOBECHOMY M3IIyYEHHIO.

9. KBasurepmojuHamuueckas  Teopus  Quykryaiuu. — DuyKTyanun
OCHOBHBIX TEPMOJIMHAMUYECKHUX BEJITHYMH.

10. ®uspdueckue XapaKTEPUCTUKU OpOYHOBCKOTO JIBI)KCHHS —YacTHUII.
Qopmyna Dirmredina. CTOXacTHYeCKHe MapKOBCKHE MpPOLECCHl. Y DaBHEHHE
Ditamreiina-Pokkepa-Ilianka u ero mpocreiimye npuMeHeHHs. CIEKTpalbHBIE
TIpeCTABIEHNS K BpEMEHHBIe KOPPENAIUHY CIIydaiHbIX [POLECccoB. TeIoBbIe IIyMbl
1 dhopmyna Haliksucra.

11. Teepmoe Ttemo. Kpucrammudeckas pelIeTKa. OJEMEHTBl CHMMETPHH.
MoeKyspHEIE, METaJUTIIECKIe U HOHHbIE KpUCTAILIEL. JI(paKius peHTTeHOBCKHIX
JTyded Ha MPOCTPAHCTBEHHOM perneTke. MeToasl PeHTICHOBCKOTO CTPYKTYPHOTO
aHanu3a. [IpuMepbl aHU30TPOIIUH (PU3NYECKHUX CBOWCTB KPUCTAIIOB.

12.  OCHOBBl TEpMOAMHAMUKH HEOOpaTHMBIX mporeccoB. COOTHOLICHNS
Omncarepa. KuHeTudeckue ypaBHEHHS B CTaTHCTHYECKOM MexaHuKe. YpaBHOHHUA
Boromro6oBa [yist K1acCu4ecKux QyHKIUN pacipeneIeHus.

. D2JEKTPOAUMHAMMHKA

L. Knaccuueckas 5IeKTpOAWHAMUKAa M TIPaHUIBl €€ IPUMEHHMOCTH.
VpapHeHHs MakcBe/uia Kak pe3yibTaT OOOOIIEHWS OIBITHBIX (DAKTOB. Toxku
CMeIeHrs ¥ 3aKOH COXPaHEeHHs 3apsia. Y paBHEeH:S MakcBesla Ui TIoJied 3apsioB
1 TOKOB B BaKyyMe.

2. DHeprus SJEKTPOMAarHUTHOIO IOJA. 3aKOH COXPaHCHUS SHEPIHH B
snexTpoauHamuke (Bektop U Teopema IlokiTunra). Cuibl, JEACTBYIOIUE T1a 3apS/IBI
U TOKHU.

3. Teopus oTHOCHTENHHOCTH. OCHOBHEIE OINBITHBIE (AKTHI, JEKaIIue B
OCHOBE TeOpHH OTHOCHTENbHOCTH. ONBIT MalikesbcoHa. I IpHHITUIT OTHOCHTENBHOCTH
¥ TIPUHLMAI HE3aBHCHMOCTH CKOPOCTM CBeTa OT JBWXXCHHA MCTOTHHKA.
[TpeoGpaszoBanns ckopocTH. IIpemembHOCTh CKOPOCTH CBETa. OOBsicHEeHUS OIBITA
®uszo. AGepparus u 3ddexr Jomrepa.

4. Maxkpockompdeckas ¥ MHKPOCKOIHYECKas I3IeKTPOAMHAMHUKA W HX
CBSI3b. MaKpOCKOTIMYECKOe TI0Ne KaK yCPEIHEHHOE MUKPOCKOIINIECKOE MOTIe.

5. VpaBHenuss MakcBema Iy Bemlectsa. MaTepranbHble ypaBHEHHS.
['paHMdHBIE YCIOBHs I BEKTOPOB IIONS. DHEPrHst 3ICKTPOMArHWTHOTrO IOJA B
cpere.

6. Dnexrpoctatika.  JduonexTpuku.  [lomspusanus — OUIJIEKTPUKOB.



N3mepenue TU3JIEKTPUIECKON IIPOHUIIAEMOCTH. CerneTosneKTpUKHy,
AHTUCETHETOIJIEKTPUKH.

T CTalMOHApHBIA  JJNEKTPUYECKMH TOK. OJJIEKTPOIBIDKYINas — CHIA.
KoHTaKTHas Pa3HOCTh MOTEHIHAIOB. TepMoaneKTpuaecTBO. CBEpXIPOBOJUMOCTS.

8. MarauTHOoe TII0Je TOKa. JleWicTBME MArHMTHOIO TIOJs Ha TOK.
BiaumomgeicTBHE TOKOB.

9, MarmeTrkd. MarsuTHOoe Ioje B MarHetwkax. Jlua, mapa,
(GeppoMarHeTuKy, aHTU(PepPOMArHeTUKHL.

10.  DmexTpudeckuit TOK B razax. CaMoCTOATENbHBIN 1 HECaMOCTOSITEIbHBIN
paspsiibL.

11. KsasucraruoHapHoe mpubnmkernne. CKUH-3Q(OeKT. DIeKTPOMarHUTHAS
naaykuEst, KoadduueHTsl CaMOMHITY KUY 1 B3aUMOUHIYKIIUH,

12.9nexTprdeckue xoneGanus. 3akoH Kupxroda st KBasHCTAIHOHAPHBIX
TOKOB. MeTOo bl TeHepaliH 3JIeKTPHIECKUX KOJIeOaHuH.

IV. OITHKA

L. JNeKTPOMArHUTHAs TeOpHs cBeTa. BomHoBoe ypaBHeHHe. CKOPOCTS.
MeToBl OIpejeeHnst CKopocTH cBera. PazoBas U TPYyNIoBas CKOPOCTH CBETa B
BelecTBe. SIBnenue YepeHkosa.

2. Unrepbepenuus  cBera.  KOrepeHTHOCTb.  OKCICPUMEHTAIbHOE
ocyIIecTBIeHHe HHTep(epeHIu: cBera. VHTephepeHIHOHHEIE mpuOOpbl U HX
TPUMEHEHUE.

3. Tubpaxmus. [purmun Ioirenca-®penens. Judppaxuus PpeHens
(kpyrioe oOTBepcTHe, kpail 5SkpaHa). Jludpakius B IapajeNbHBIX JIydaX.
JTudpaKIMoHHAS pelieTKa. Paspernaromas criocoOHOCT MUKPOCKOIIA U TEJIECKOIIA.

4. [Monspuzanus cBeta. [lomsapuzanus Mpy OTPaXCHUN U IIPEIOMIEHIN Ha
rpaHMIe JWAJEKTpHKa. [lBoHHOe TydenmpelnomieHue. PacmpocTpaHenue cBeTa B
KpHCTaIaX. DBpalueHHe IUIOCKOCTH TOJSpU3aluu. FICKyCCTBEHHOE JIBOMHOE
NydenpeloMIeHHe U eTo puMeHeHue. [lospusalioHHbIe IpHAOOPEI.

5. Jluctiepcus cBeta. HopmanbHas W aHOMabHas JHCTEPCHE. MeTozpl
rabmonenys. CBs3b MeX Ty aHOMANIBHOMN AUCTIepCHell i IIornomeHueM. JIeKTPOHHAs
teopus Jucmepcun. PaccesHme cBeTa. MorekyIipHoe | KOMOMHAIIIOHHOE

paccesHue.

6. Mareuro- ¥ OSJIEKTPOONTHKa (IMHeWHas M HelIWHeHHas). SIBIeHHE
®dapajes. SIsnenne 3eeMana. Mx oObsicHeHus. SIBneHNe Keppa.

7. ®oTorddexr. PaboTer Cronerosa. OCHOBHBIC 3aKOHOMEPHOCTH. 3akoH
Oitammretina. @OTOSIEMEHTHI.

8. Ummymse doToma. JlaBieHue cBera. PaGoTHI Jlebenena. SIBnenue
KowmrmroHa.



9. Jazeprr. Ilpummun wux pabortel. Jlasepsl Ia TBEpAOM Tele H
TI0JIyIIPOBOAHUKOBBIE J1a3€Phl. ['a30BbIE JIa3ePEL.
10.  Ilomsree o ronorpaduu.

V. ATOMHAY ®N3HUKA 1 KBAHTOBASI MEXAHUKA

1. Ctpoenne aToma. CriekTpanbHble 3aKoHOMepHOCTH. OnbIThl Pesepopra
mo paccesHumio anbga-uactur. Teopus bBopa. Ombir @panka u I'epna 10
pactpezenenuio [loTeHnuanos Bo3Oyxaenus aroma. CreKTp BOJOPOAa.

28 Bojus! me-Bpoitna. Judpakuus anekTpoHos. YpasHenue [lpenunrepa.
OrepaTopbl KaK TAHAMHUYECKHIE IEPEeMEHHBIE. DJIEMEHTBl TEOPHH TIpeICTaBICHHM.
[TpuHUIA HEOIIPEEICHHOCTH [eiizenbepra. Ocouarop. Porarop. ATtoM Bogopoa.
DieMeHTapHAs KBAHTOBAs TEOPUs U3IMydIeHHs, KO3 OHUIMEHTE! DHHIITSHHA.

3, Vpasuenue Kneina-I'oprnona. Ypasrenue [lupaka. CIMH 3T€KTPOHA.
TTousTie 06 BIEKTPOHHO-TIO3UTPOHHOM BakyyMme. JIoMOOBCKHH C/BAI YPOBHEH.
AHOMAJbHEI MAarHWTHBIH MOMEHT dyekTpoHa. ArtoMm remus. OOMeHHOe
B3amMojielictBue. CHMMETPHYHbIE W AHTUCHMMETPHYHEIE pemenus. ONTHIecKHe
CIIEKTPHI IEI0YHBIX METAJIIOB.

4. PeHTreHOBCKHE CIIEKTpEL. DJIEKTpOHHbIE 000mouky aroma. lIpuHImm
[Maymu. Ilepuommdveckas cHcTeMa 3jIeMeHTOB MeHneneeBa H €€ 00BsICHEHHE.
3aKOHOMEPHOCTH 3aII0JHEHHUs ICKTPOHHBIX 000I04YeK U [OL000M0YeK.

5. Teopust Bo3MyIIeH:s. ATOM BOJOPO/A B SNEKTPHIECKOM U MAarHUTHOM
nossix. Teopust paccesaust. bopoBckoe MPUOMMKCHHE B TEOPHM IOTEHIMATBHOTO
paccesHus.

6. DEKTPOH B MEpHOAUYECKOM r1oJie. OCHOBHBIE IIOHATHS 30HHOM TEOPHH.
Mopenu MeTaja, IoJyIIPOBOIHUKE, H30IATOPOB.

7. DeMeHTapHbIE YaCTUIBI: IIPOTOHLI, HEATPOHBI, ME3OHBI, JJIEKTPOHBI,
doTorsl, m3oMepsl. edekT Macc aaep. OCHOBHBIE AEPHBIC PEAKIIHIH.

8. Dddext Meccbayspa.

9. Metonsl ~ HaOMIONEHHMS  BJIEMEHTApHBIX ~ YacTHIl. Y CKOPHUTENH:
crHEXpOo(ha30TPOH, HHKIOTPOH, OeTaTpoH. KocMudeckue Iy u



JInTepaTypa Ajad NOArOTOBKH

CrpenkoB CII. Mexanuxka. 1975.

MartgeeB A.H. Mexannka 1 Teopusi OTHOCHTeNbHOCTH. 1986.
Martsees A.H. DiexrprdectBo 1 MarHeTusm. 1989,

Martsees A.H. MonekymsapHas ¢usuxa. 1981.

Kanamnuukos C.I'. Dnexrpudectso. 1985.

Martsees A.H. Ontuka. 1985.

[nonsckuit 2.B. Atomuas ¢usuka. T.1 m II. 1982,

Myxun K.H. DxcrepumenTansHas saepHas Gusuka. T.1 u I1. 1963.
Iupoxos I0.M., FOqus K.I1. SAneprnas pusnka. 1980,

CagenseB U.I'. Kypc obmeit ¢pusuxu.T.1 - 111 1989.
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IIOIIOHHPITGJILHBH Jurepartypa

Kuxoun U. K., Kuxoun A. K. Monekynsipaas ¢usuka. 1976.
JIaanc6epr I'.C Omrtuka. 1976.
Cusyxus JI.B. O6mwuit kypc dumsuxu. T.1-V. 1986 - 1989,
Jarnay JII., JTudrw E.M. Mexanuka. M., Hayka, 1988.
Jaunay JI.JI., JTudrmun E.M. I'mpponunamuka. T.VI. 1988.
: OmbxoBckuit LU, Kypc TeopeTndeckodl MeXaHUKU JUi GU3UKOB. M.,
Uzn-so MI'Y, 1978.
7. Xammnos B.P., Umxos I A. JluHaMKKa KTaCCHIECKUX cucreM. M., W3zn-
Bo MI'Y, 1993.
8. [Terkeud b.B. Teopetnueckas Mexanuka. M., Hayka, 1989.
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