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Mporpamma paspaboTtaHa Ha ocHoBe ®I'OC Bbicwiero obpasoBaHus nNo nporpamme b6a-
kanaspuaTa 14.03.02 AgepHasa domsunka n TEHONOrmu.

BcTynutenbHoe vcnbiTaHne Ans noctynawwmx B MarucTpatypy npoBogaTcs B obbeme
focyaapcTBEHHOroO ak3amMeHa no msnke ans 6akanaBpoB (OU3NKM N NO OOMOMAHUTESbHBIM BO-
npocam nporpammMbl 6akanaspmarta, COOTBETCTBYIOLWMUM BbIOpaHHOW NporpamMmme MarucTepcKom
nogrotoekn. Bonpockl KMMa no3BonsitoT oLeHUTb Ka4eCTBO 3HaHUI, HEOBXoaMMBbIX ANl OCBOEe-
HWA NporpaMmbl NOArOTOBKM MarncTpa no n3bpaHHOMy HanpaBreHuto.

AHHOTaLWIVI K nporpamMmmMam no HanpaslieHUo NoAroToBKu
14.04.02 ApepHble (p3nka U TeXHONOrnmn
(ouyHasn chopma oOyueHUs)

1. HammeHoBaHue MmarncTepckomn nNporpaMmmbi:

«®u3nka aapa u ANeMeHTapHbIX YacTuL»

PykoBoauTenb Maructepckom nporpamMmmbi:

A.d.-M.H., npod., 3aB. kadeapon aaepHon pusnkm KagmeHckun C.I.
KpaTtkoe onucaHue marucrepckom nporpaMmmbi:

B pamkax maructepckon nporpaMmmMbl NPegyCMOTPEHO U3YyYeHNE NCTOYHUKOB SOEPHbIX 13-
ny4yeHun, MeTOO0B perncTpaumm n namepeHns pmnsanyecknx xapakTepucTnk saep u anemeHTap-
HbIX YacTuL, NPOLIECCOB B3aMMOAEWNCTBMSA YacTuUL, SOEPHbIX Peakumi 1 peakTopoB, ycKopuTe-
newn, aKcnepuMeHTanbHoe nsydyeHne yHaameHTanbHbIX ABNeHUA PU3MKKu MUKpoMupa, nayde-
HMEe COBPEMEHHbIX TEOPETUYECKNX NPEACTaBNEHNA U MaTEMATUYECKUX METOAOB UCCIEA0BaHNI
B (bm3mKe sapa 1 dneMeHTapHbIX YacTul,.

BcTynuTtenbHoe UcnbiTaHWe NO AUCUUnInHe «AaepHble husnka n TeXHONoOrum»
Popma BCTYNMUTESNTbHOIO UCMNbITaHUSA: MUCbMEHHbIN 3K3aMeH

Pa3penbi:

1. AnekTpognHamuka

2. KBaHTOBas Teopus

3. dnsnka KOHOEHCUPOBAHHOIO COCTOSHUSA

Mporpamma no aucumnnuHe «flaepHble PU3MKa U TEXHONOMMU»
OcHoBHbIe pasgenbl
SJIEKTPOOQUHAMUKA

1.HaumeHoeaHue: QJIEKTPOAUHAMUKA

2. CocraButenu: bobpewos A.M. — a.c-M.H, gekaH dusmyeckoro cakynosteTta, Jltobaluesckui
O.E. — K.do-M.H, goueHT

3. OCHOBHbIE 3HaHUS, YMEHUS U HaBbIKW, KOTOPbLIMU A0SMKEH obragaTte abuTypueHT

K ocHOBHbIM TpeboBaHMAM, NpeabABNSAEMbIM K 3HAHUAM U YMEHUSIM aOUTYPUEHTOB, OTHO-
CATCA Hanuyue y nocrnegHnX NMMYHOCTHBIX Ka4yecCTB, KOTOPble MO3BOMST UM OCYLLECTBNAATb Cle-
aylowme Bnabl NpodeccnoHanbHoOn AeATENbHOCTU: Hay4YHO-UCcnegoBaTenbCcKas, HayyYHo-
WHHOBaLMOHHAasA, OpraHn3aunoHHO-yNpaBreH4yeckas, negarornyeckas (B yctaHOBNEHHOM MoO-
psaKe B COOTBETCTBUM C NOSTYYEHHOW AOMONHUTENBHOM KBanuukaumen) n npoceBeTuTenbckas,
a Tarke chopMMpOBaHHbIX 0BLLEKYNBTYPHbIX (YHMBEpPCArbHbIX) U NPpod)eccuoHanbHbIX (obLye-
npodeccnoHanbHbIX, HAy4YHO-UCCNeaoBaTENbCKUX, HAYYHO-MHHOBALMOHHbIX, OpraHn3aLnoHHO-
ynpaBneH4yeckux, negarorndyeckux N NpOCBETUTENBCKNX) KOMNETEHLMN.

Kpome TOro, onsa ycnewwHoro 0CBOeHus 4aHHon obpasoBaTeribHON NporpaMmmbl NOArOTOBKM
MarucTpa abutypueHT gormkeH obnagatb COOTBETCTBYHOLLMMM KOMAETEHUMAMM B obnactun du-
31KM, MaTEMATUKN, N MHpopMaTMKM B 0O bEME rocygapCTBEHHbIX 0Opa3oBaTenbHbIX CTaHAap-
TOB.



4. TemaTU4eCKUN NNaH:
1. Onektpocratuyeckoe nose.
3akoH KynoHa. Teopema Maycca. MynbTMnonbHOE pasfnoxeHne noteHuuana.
2. [locTosiHHOE MarHUTHOE none.
3akoH buno — Casapa - Jlannaca. OnektpoMarHMtHast UHOYKLUMS.
3. YpaBHeHus MakcBsernna B Bakyyme.
CkansipHbI N BEKTOPHbIN noTeHuunansl. KannbpoBoyHask MHBaApUAHTHOCTb. JHeprus
9NEKTPOMarHUTHOro Nons.
4. YpaBHeHus Makceenna B cpege.
[AN3anekTpukn, marHeTUKN, NPOBOAHMKM U UX 3NEKTPOMAarHUTHbIE CBOMCTBA.
5. OcHoBbI cneumansHon TeOpUN OTHOCUTENBHOCTW.
MpeobGpasoBaHusa JlopeHua.
6. WHTepdepeHuns ceeTa.
BpemeHHasa n NnpocTpaHCTBEHHAsA KOrepeHTHOCTb. IHTepdepomeTpsbl.
7. [Owndppakumsa ceeTta.
MpubnmxeHuna dpeHena n dpayHrogepa.
8. WManyyeHune cBeTa aTomMamMu U MOMEKyNamu.
LLInpnHa nuHmMm nanyyveHms. CnoHTaHHbIE N BbIHY>XAEHHbIE Nnepexonbl. Jlasepsb.
9. B3sammopencTBue cBeTa 1 BeLlecTBa.
3akoHbl oToadhekTa. 3akoH CtehaHa - bonbumaHa.

Jlntepatypa
OcHoBHas
1. Nangay N.4., indpwwny E.M. Teopus nonga. M., Hayka, 1994.

2. bpepos M.M., PymsHues B.B., n gp. Knaccuyeckaa anekrpoamHamuka. M., Hayka,
1985.

JJononHuTenbHas

Tamm W.E. OcHoBbl Teopuu anekTpuyectsa. M., Hayka, 1976.

NNanacbepr I'.C. OnTuka. M., Hayka, 1976.

ko

KBAHTOBASI TEOPUS

1.HaumeHoeaHue: KBAHTOBAS TEOPUA

2. CocraButenu: bobpewos A.M. — a.c-M.H, gekaH dusmyeckoro cakynosteTta, Jltobaluesckui
O.E. — K.do-M.H, goueHT

3. OCHOBHbIE 3HaHUS, YMEHUS U HaBbIKW, KOTOPbIMU A0SMKEH obragaTte abuTypueHT

K ocHOBHbIM TpeboBaHMAM, NpeabABNAEMbIM K 3HAHUAM U YMEHUAM abUTYpUEHTOB, OTHO-
CATCA Hanuyue y nocrnegHnX MMYHOCTHBIX Ka4yecTB, KOTOpble MO3BOMSAT UM OCYLLECTBNATL Crie-
AayoLne Bnabl NpodecCcnoHanbHoM AeaTenbHOCTU: HayYHO-MUCCreaoBaTenbCckas, Hay4yHo-
WHHOBAaLMOHHasA, OpraHn3aunoHHO-yNpaBreH4yeckas, negarornyeckas (B yctaHOBNEHHOM MO-
psgke B COOTBETCTBUM C MOMYyYEHHOW LOMOMNHUTENBbHOW KBanMduKkaumMen) n NpocBeTUTENbCKas,
a Tarke chopMMpOBaHHbIX 0BLLEKYNBbTYPHbLIX (YHUBEpPCAribHbIX) U NPpod)eccuoHanbHbIX (0bLue-
npodeccuoHarnbHbIX, HAy4YHO-UCcnegoBaTeNbCKNX, Hay4YHO-UHHOBALIMOHHBIX, OPraHM3aunoOHHO-
ynpaBneH4yeckux, negarorndeckux N NpOCBETUTENBCKNX) KOMNETEHLMN.

Kpome Toro, ons ycnewwHoro 0CBOEHNS AaHHOM obpasoBaTenbHOM NporpamMMbl NOLATOTOBKM
MarucTpa abutypueHT gormkeH obnagatb COOTBETCTBYHOLLMMM KOMOETEHUMAMK B obnactn u-
3MKKW, MaTeMaTKKKN, N MHPOPMaTHKM B 0OOBbEME rocyaapCTBEHHbIX 0Opa3oBaTenbHbIX CTaHAap-
TOB.

4. TeMaTU4eCKUN NNaH:
1. OcHOBHble NOCTYraTbl KBAHTOBOW MEXaHUKM.



BonHoBas cyHKkuMA, matpuua nnoTHOCTU. MNMpuHUMNn HeonpeaeneHHoCTH.
2. OnucaHue 3BOMNLUNN KBAHTOBO-MEXAHNYECKMUX CUCTEM.
YpaBHeHuve LpeanHrepa. CtaunmoHapHble COCTOAHUA. 3aKOHbl COXPaHEHUS B KBaHTO-
BOW MeXaHuKe.
3. [IBmXeHune B LeHTpanbHOM norse.
OCHOBHblE NOSOXEHUS Teopun aToMa BOAOPOAA: BOMHOBbIE (DYHKUUN MU YPOBHU 3HEP-
rmn.
4. CTtaunoHapHas Teopus BO3MYLLEHWNIA.
( B OTCYTCTBME M NPU HaANM4YMK BblpoxaeHus). ekt LTapka.
5. YacTtuua B anekTpoMarHMTHOM rore.
YpaBHeHue Maynu. Teopus adpdekta 3eemaHa.
6. PenatuBncrckas kBaHTOBasi MEXaHUKa.
YpaBHeHnnsa LWpeaunHrepa n [Oupaka. KBasumpenstuBuctckoe npubnmxeHne u ChivH-
opbutanbHoe B3anMoaencTBme.
7. CucteMbl TOXOECTBEHHbIX YacTul,
Bo3oHbI 1 epMUnoHbl. MNMpUHLMMIBI TOXOECTBEHHOCTU U NpUHLUMN Maynu.
8. HectauunoHapHas Teopusi BO3MYLLEHWN.
KBaHTOBble nepexoabl. 3onoTtoe npasuno depmun. NanyyeHne ceeta atomamu U more-
Kynamu. LUnpuHa nuHum nanyyeHns. CnoHTaHHbIE U BbIHY>XAEHHbIE NEPEXOAbI.
9. OnEeKTPOHHbIE COCTOSIHUS.
MpuHunn dpaHka-KoHOoHa. OnekTpoHHbIe KonebaTesibHble U BpallaTesibHbIe CMeKTPbI.
10. KeaHTOBasa Teopua yrnpyroro paccesiHus.
BopHoBckoe npubnumkeHue.
11. ApepHble cusnbl U X CBOUCTBA.
12. Cratnyeckmne csonctBa agep (pasmepbl 1 oopma, SHeEpPrns CBA3W, CNUH U YETHOCTb
COCTOSIHWI, INIEKTPUYECKMUIA N MArHUTHBLIA MOMEHTbI).
13. Mogenu aToMHbIX Saep.
KanenbHas, obono4veyHas, o6o6LweHHas mogenu saep.
14. Anbda-, 6eTa- n ramma- pagnoakTUBHOCTU U NX OCHOBHbIE 3aKOHOMEPHOCTMN.
Mamma-nsnyyeHne atomHbix agep. Adpdekt Meccbayepa.
15. XapaKTepucTuKM afieMeHTapHbIX YacTul, U Ux Knaccudukaums.

JIntepatypa
OcHoBHas
¢ [aebigoB A.C. KBaHToBast mexaHuka. M., Hayka, 1974.
¢ broxuHues [.. OcHoBbl kBaHTOBOW MexaHukn. M., Hayka, 1976.
¢ KanutoHoB N.M. ®usunka sapa n anemeHTapHblx Yactuu. M.: Hayka, 2004
¢ CusyxuH [.B. Kypc obiien pusukn, 1.5, yactb 1. M., Hayka, 1988
LHononHumernesHas
1. Jangay N.4., lincowmy E.M. KsaHTOBasi MexaHuka. M., duamatrus, 1974.
2. CokonoB A.A., TepHoB .M., Xykosckun B.Y. KBaHToBas mexaHuka. M., Hayka,
1979.

PU3NKA KOHOEHCUPOBAHHOIO COCTOSIHUA

1.HaumeHosaHue: PUSNKA KOHOEHCUPOBAHHOIO COCTOSHUA
2. Cocrasutenu: bobpewwos A.M. — o.d-M.H, AekaH cmaundeckoro cdakynbTeTa, JllobaleBckmi
O.E. — K.do-M.H, goueHT
3. OCHOBHbIE 3HaAHWS, YMEHNSA 1 HaBbIKW, KOTOPbIMU JOIMKEH 06naaaTe abuTypmeHT

K ocHOBHbIM TpeboBaHMAM, NpeabaBNAEMbIM K 3HAHUAM U YMEHUAM abUTYpUEHTOB, OTHO-
CATCS Hanuyune y NocneaHnx IMYHOCTHbBIX Ka4yecTB, KOTOpble NO3BOMSAT MM OCYLLECTBMATL Cre-
Aaylomne Bnabl NpodeccnoHanbHom AeaTeNbHOCTU: HayYHO-MCCneaoBaTenbckas, Hay4yHo-



WHHOBAaLMOHHasA, OpraHn3aunoHHO-ynpaBneH4yeckas, negarornyeckas (B yctaHOBNEHHOM Mo-
psgke B COOTBETCTBUM C MOMYyYEHHOW LOMOMNHUTENBbHOW KBanMdukaumen) n npocBeTuTenbCKas,
a Takke chopMMpPOBaHHbIX 0BLLEKYNbTYPHbIX (YHMBEPCAnbHbIX) U NpodeccnoHanbHbiX (0bLue-
npodeccnoHanbHbIX, HAy4YHO-UCCNenoBaTENbCKNX, HAYYHO-UHHOBALMOHHBLIX, OPraHM3aunMoHHO-
ynpaBneH4yeckux, negarorndeckux N NpOCBETUTENBCKNX) KOMNETEHLMUN.

Kpome Toro, onga ycnewwHoro 0CBOeHus JaHHon obpasoBaTesibHON NporpaMmmbl NOArOTOBKM

mMaructpa abuTypueHT AoMmKeH obnagaTth COOTBETCTBYOLWMMN KOMNETEHUMAMMN B obnacti dpu-
3UKM, MaTeMaTuku, 1 MHPOPMaTHKM B 0OBbEME rocyaapCTBEHHbIX 0Opa3oBaTenbHbIX CTaHaap-

TOB.

4. TemaTuyecKuu nnaH:

1.
2.

3.

© o~

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

ApunabaTtnyeckoe 1 ogHOINEKTPOHHOE NPUBNXKEHNE.
BbiBog ypaBHeHuss XapTpu-Poka C KpucTaninmyeckum noteHumanom. dusmyeckuin
cMbIci onepaTopa XapTpu-doka. 3oHHOE NpnbnmxeHne
TpaHCcnAUMOHHAA CUMMETPUST KPUCTANMOoB.
Teopema brnoxa. ®dyHkunn broxa.
O6paTHas pelleTka.
3oHbl BpunntoaHa. 3oHbl bpunnioaHa Kydnyecknx KpucTansos.
Mepunogunyeckme rpaHnyHble ycrnoeust bopHa-KapmaHna.
YpaBHeHue gnga nepuognyeckon yactn oyHkuum broxa.

['pynna BONHOBOro BeKTopa.
MeTop cnabown cBa3w.
MpuBeneHue 30H.
MeToa cunbHOM cBA3N.
AddekTBHAA Macca KBasmyacTuubl.
[MNOTHOCTb 3NMEKTPOHHbLIX COCTOSIHUN.

OHeprusa depmu. MNosepxHocTb Pepmu. TemnepaTypHble 3aBUCUMOCTU YpoBHS Pepmu
N KOHUEHTpauunm HocuTenem 3apsiga (CoOOCTBEHHbIM NOMynpoBOAHMK). PaBHOBECHLIE
KOHLIEHTpaLuMuX 3NEeKTPOHOB U AbIPOK B 30HaX (06Lwwmin criyvan).
HepaBHOBeCHbIE HOCUTENM 3apsaaa N KBasnyposHU depmu.
MeTofbl pacyeTa 3MneKTPOHHOro cnekTpa.
OnemMeHTapHasa Teopus NoKarbHbIX SHEPreTUYecknx ypoBHenW. PaBHOBECHbIE KOHLEH-
Tpaumu 3NeKTPOHOB U ObIPOK B 30HaX (06Lwmi cnyyan).
MeTannbl, NONYyNPOBOAHMKN U OUINEKTPUKM C TOYKN 3PEHUS 30HHOTO NPUBNKEHUS.
Mpsimble 1 HenpsIMble Nepexoabl.
JllomunHecueHuunsa kpmuctannodgocdopos.

KnuHeTuka pasropaHusi U 3aTyxaHusi MIOMUHECLEHLINN.
AKyCTMYECKME N ONTUYECKNE BETBU KONebaHu.
HopmarnbHble konedaHus.

KBaHTOoBaHue konebaHuin Kpuctannuyeckomn peeTkn. POHOHbI.
[AnHamuka peLeTkn MOHHOro KpucTanna.
MonspuTOHLI.
AHrapMoHu3m kosriebaHunin KpUcTanINYeckon peLLeTKu.
Tennosoe pacwunpeHue. PasoBble nepexobl.
KBaHTOBaHWE 9NEKTPOHHOMO CrnekTpa B MarHUTHOM More.

Yposhu JlaHgay. ekt e Naa3a — Ban AnbgeeHa.
CnnHOBbIE BOJSHbI.
OnNeKTpOoH-POHOHHOE B3aMMOOENCTBUE.
MonspoH.

JlnTepartypa
OcHoBHas

¢ [aenos IN.B., Xoxnos A.®. ®dusuka tBepgoro tena. M., Beicwas wkona, 2000.



3anmaH [x. MpuHumnel Teopumn TBEpaoro tena. M., duamatnut. 1988.
YapT, TomcoH. dunsuka TBepgoro tena. T.1, T.2.

[ononHutensHas

H. AwkpodT, H. MepmuH. ®unsunka tBepgoro tena. M., Mup. 1979

A. A. Abpukoco. OcHoBbl Teopumn MmeTannos. M., Hayka ,1987
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O6pa3seL KOHTPONbHO-N3MepuTenbHoro marepuana (KUM)

BapunaHT Ne1

1. Teopus atoma Bogopoa: BOSTHOBbIE DYHKLUN U YPOBHU 3HEPTUMN.

2. TpaHCNAUMOHHAA CUMMETPUA KpucTannos

3. CkansapHbIN 1 BEKTOPHbIN NoTeHumanbl. KannbpoBoyHasa MHBapMaHTHOCTb

BapuaHT Ne2

1. O606LLeHHaa Moaenb aTOMHOroO apa.

2. HepaBHOBeCHble HOCUTENW 3apsaa U KBasnypoBHN Gepmu.

3. ANaneKkTpukn, MarHeTuKK, NPOBOAHNKA N NX SNEKTPOMarHMTHbIE CBOMCTBA.

BapunaHT Ne3

1. KBaHTOBaga Teopus ynpyroro paccesHus. bopHosckoe npmnbnumxeHune

2. ObpaTHas peweTka. 3oHbl BpunntoaHa. 3oHbl BpunnioaHa KyGnyecknx KpucTansos.
3. Andppakumsa ceeta. NpubnmxkeHns dpeHensa n dpayHrodepa.

Kputepum oueHkM KayecTBa NOAroTOBKN abUTypueHTa

91-100 6annoB - AaHbl NOMHbIE, UCHEpPMbIBAKOLWLME OTBETbLI HA BCE BOMPOCHI, B TOM YnCne 1
Ha JONONHUTENbHbIE, abUTYpPMEHT CBOBOAHO BrageeT HeoOX0ANMbIMU 3HAHNAMWN U HABbIKaMMU.

71-90 6annoB — gaHbl NOSHbIE OTBETHI HA NOCTaBMIEHHbLIE BOMPOCHI, OAHAKO abUTYPUEHT UC-
NbiTbiBAET 3aTPYAHEHMS NPU OTBETE Ha LOMOSHUTENbHbIE BOMPOCHI, NPU U3NOXEHUN MaTepua-
nbl UMEKTCA MaTeMaTUYECKME HETOYHOCTH.

40-70 6annoB — B OTBETE OTPa)KeHbl NLLb OCHOBHbIE 3aKOHbI, METOAbI, 3KCNEPUMEHTarb-
Hble AaHHble, abUTYPUEHT UCMbITLIBAET 3HAUYNTENbHbIE 3aTPYAHEHUS NPU OTBETAX HA AOMONHK-
TenbHble BOMPOCLI, HE CNOCOOEH MONTHOCTBLIO BOCNPOM3BECTU BCE HeobXxoanmble maTeMaTunye-
CKME BbIKIaaKu.

MeHee 39 GannoB — OTBET He OTpaxaeT COBPEMEHHbIX (PU3MYECKUX NpeacTaBneHuin no
AaHHOMY BOMpocy, abuTyprueHT He MOXET NOSICHUTb MOCTAHOBKY pELLAoLLNX IKCNEPUMEHTOB U
npuBeCTN HEOOXOAMMbIE SKCMEePUMEHTamNbHbIE AAaHHbIE, UCTbITbIBAET 3HAYUTENbHbIE 3aTpyaAHEe-
HUSA B MaTeMaTUYECKUX BbIKITaAKax.

CymMMapHoe konmyecTtBo 6annoB BCTYNUTENBHOrO MCMbITAHUA COCTOUT U3 CyMMbl 6annos
no BOMpocam u3 nporpaMmmbl BCTYNUTESNbHbIX UCMbITaHU. MakcMmanbHas oueHka BCTynNUTENb-
Horo ncnbiTaHus coctasnsaeT 100 6annos. MuHMManbHoOe KonuyecTBo Gannos, NnoaTBepXaato-
LLee ycneLuHoe NpoxoXaeHme BCTYNUTENbHOro UcnbitTaHus, coctasnseT 40 6annos.

Bpewms, otBOgMMOE Ha BCTynNuTEsNbHOE UCNbiTaHne - 160 MUHYT.





