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AHHOTANMA

OcBoeHue cTyneHTaMH 0a30BbIX 3HAHUH B 00JACTH KBAaHTOBOW (M3WKHM Uil JAIBHEHINEro W3y4eHHUs
COOTBETCTBYIOIINX pa3/eiOB TEOPETHYECCKOW (PU3MKH, a TakKe ynIyOJNICHHOTO M3y4deHus (yHIaMEHTaTbHBIX
OCHOB COBPEMEHHOMU (DPUBHKH.

1. lean u 3apa4n

Henp AucoMnInHBI
OcBoeHue CTyaeHTaMu 0a30BBIX 3HAHWH B OOJIACTH KBAaHTOBOW (DM3UKHM Ui NANbHEHIIETO WU3yYeHUs
COOTBETCTBYIOIIMX  pAa3feioOB TEOPETHUECKOH (U3UKH, a TaKke YIIyOIeHHOTO HM3y4eHHS
($yHIaMEHTaIbHBIX OCHOB COBPEMEHHOW (DM3UKH.

3agaum AUCHUTLUTHHBI
- (hopmupoBaHHe y OOydarommxcs 0a30BBIX 3HAHHW M MOHSATHH B OOJACTH KBaHTOBOW MEXaHHKH U
¢buznku;
- (¢opMHpOBaHHE YMEHHH M HaBBIKOB IPUMEHSTH H3y4YCHHBIC TEOPETHYECKHE 3aKOHBI U
MaTeMaTHYeCKHe HHCTPYMEHTHI JUIS PEHICHUs 3a]1a4 KBaHTOBON (PHU3HKH;

- ¢opmupoBaHrue O0OMEPUINICCKON KyIBTYpPBl: YMEHHS BBIJCISATh CYIIECTBEHHbIC (U3NYCCKHUE
SBJICHUS M TIpeHeOperath HeCYNIeCTBEHHBIMU; YMEHHS NPOBOIUTH OLEHKH (PU3MYCCKHX BEIHYMH;
YMEHHUS CTPOUTH NPOCTEHIINE TEOPETUIECKIE MOJIECIIH, OIIMCHIBAIOIINE (PU3MYECKHE ITPOLIECCHI.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1auy,
(dyHIaMeHTalbHbIC 3HAHUS, IOJIyYCHHBIC B HaMeyarb MyTH €€ PELCHUS

obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.1 CrnocoGer HaxomuTh, aHATU3UPOBaTh W 0000IIATH
pemars 3aa4u, B TOM YUCIIe pa3padaThBaTh U |MHPOPMAIMIO 00 aKTyaJbHBIX pe3yJbTarax MCCICIOBaHUHN B
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN paMKax TeMaTH4ecKoil o0nacTH cBOei NpodeccHoHaIbHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |ACATEIBHOCTH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!




YMETB:

- (hyHaMEHTaIbHBIE 3aKOHBI U TIOHATHS KBAHTOBOM MEXaHUKH, a TAK)KE I'PAHUIIBI X IPUMEHHUMOCTH;

- OCHOBHBIC HJCH M TOHSTHS: KOPIYCKYJISIPHO-BOJHOBOHM [yaslu3M, BOJHBI Je-Bpoiiist, mpuHIUI
HeomnpenenéHHoctn [eizenbepra, BonHOBas (YHKIHWS, BEPOSTHOCTHAs HWHTEPIpETAIHS BOJIHOBOW
(dhyHKIIUY;

- (QyHIaMeHTalbHBICE KBAHTOBBIE OJKcIEepUMEHTHI: (otoaddekr, >ddext KomnroHa, mudpakmus
PEHTICHOBCKOTO HM3IYYECHUS M OJIEKTPOHOB MpPU OTPAKCHUH OT KPUCTAJUIMYECKUX CTPYKTYP,
uHTep(EpeHIHs 3JIEKTPOHOB (B TOM 4YHCJE OAHOYACTHYHASA), JIMHEHYaThle CHEKTPbl UCIYCKaHUS U
MOIVIOIIEHHS aTOMOB, TYHEIMPOBaHUE, U3Ty4YeHHE a0COIIOTHO YEPHOTO TEa;

- XapakTepHbIe BPEMEHHBIE M MPOCTPAHCTBEHHbIE MACIITAObI, HA KOTOPBIX MPOSBIISIOTCS KBAaHTOBBIE
SIBJICHUS;

- moctynarsl bopa 11 atoma Bogopoza 1 KBazukiaccuueckoe npubmmkenne bopa-3ommepdensaa;

- BoiHOBOe ypaBHeHue Lllpéauurepa Iuis SBOMIOIMK BONHOBOW (DYHKIIMM BO BPEMEHH, a TAKKE IS
OIIPEAEIICHUS CTAIIMOHAPHBIX YPOBHEH SHEPIHH KBAaHTOBOM CHCTEMBI;

- 3aKOHBI KBAaHTOBAHWS YacCTO BCTPEYAIOIIMXCS THIIOB JBIDKCHHS: OIHOMEPHBIH TapMOHUYECKUH
OCLIIIIATOP, KBAHTOBBII POTAaTOp, SJIEKTPOH B aTOME BOOPOAA;

- 0COOCHHOCTH B3aMMOJICHCTBHS KBAHTOBBIX YAaCTHUI[ C IMOTCHIUAIBHBIMH SMaMH W Oapbepamu.
TyHenupoBaHue;

- THPOMAarHUTHOE COOTHOILICHHE H CBSI3b MEXKIy MEXaHUYECKUM M MarHUTHBIM MOMEHTAMU;

- YTO Takoe OPOUTATIBHBIN 1 CIIMHOBBIM MOMEHTHI, CBS3b TOHKOTO PACLICIUICHHUS B CHEKTPaxX U3IIy4eHUs
aTOMOB CO CIIMH OpOUTAIBHBIM B3aUMOJICHCTBUEM;

- 4TO TAKOE CBEPXTOHKOE PACIIETJICHNE U CIIMH aTOMHOTO SI/Ipa;

- CBSI3b CTATHCTHKH (DEPMHUOHOB C TpaBHiIOM 3arpera [laynu u oOMeHHBIM B3auMozericTBueM. [IpaBua
XyH/a 3all0JIHCHUSI aTOMHBIX 000JI0UEK;

- OCHOBHBIE 3aKOoHOMepHOCTH 3 dekra 3eemana. CnoxHbI U pocToil 3hdekThl 3eemana. SBneHUs
MarautHoro pezoHanca. (O[1P u IMP);

- 4TO TaKoe KarelbHas M 000J0YeyHas MOJACIH aroMHOro siapa. MimMers mpencraBieHHEe O CHIBHOM
B3aUMOJICHCTBUU. 3HATh XapaKTepHBIC pa3Mephl AaTOMHBIX SJep M BEJIMYUHBI SJHEPTHIA CBSI3H SAED;

- 9TO TaKO€ KBAPKOBBII COCTAB MPOTOHA U HEHTPOHA;

- 4YTO TaKoe PaJHOAKTUBHBIN pacmaa. Anbda-, 6era- m ramma- pacmai. Vmers mpeacrasieHue o
OMOJIOrMYECKOl OMTAaCHOCTHU PaJIMOAKTUBHOTO PacIaja;

- YTO Takoe ciaboe B3auMOAEHCTBHE, 0COOCHHOCTH OeTa-pacmaja, BpeMs >KU3HU HEHTPOHA, IOHATHE
00 aHTHHEHTPHHO;

- OCHOBHBIC TIOJIOKEHHUS] TEOPHM pPACCESHUS HEUTPOHOB Ha TOKENBIX sApax (pe30HAHCHOE W
HEPE30HAHCHOE B3aUMOJICHCTBUS, TOHSATHE COCTABHOTO SI/1pa);

- OCHOBHBIE IOJIOKCHHMS KBAHTOBOW ONTUKHU: (DOTOHBI, BBIHYXIEHHOE U CIOHTAHHOE H3JIy4eHHE,
¢dusmka paboTh! na3epos, popmyna [Inanka aist u3aydeHust aOCOTOTHO YEPHOTO Tea.

- IPUMEHATH U3yUCHHbIE 3aKOHBI KBAHTOBOW (DM3HMKH IS PEIICHUS] KOHKPETHBIX 3a/1ay;

- npuMeHATb mnpuOnmxenue bopa-3omMepdensaa s pemieHuss 3afad O JABMXKEHHMH YaCTHILIBI
(amexTpoHa) B 33JJaHHOM CTaTUYECKOM MOTEHIINATIE;

- npumeHTh ypaBHeHue Llpenunrepa s ompeneneHUs] YHEPTETHUECKUX YPOBHEH CTAl[MOHAPHBIX
COCTOSIHMH, a TaKKe AJs omnpenesieHus K03 (HUINEHTOB MPOIYCKaHNUs M OTPaKCHHUS MOTCHIMAIbHBIX
0apbepoB U MOTEHIIUATBHBIX SM;

- paccuMThHIBaTh BEIWYMHY CIIMH-OPOMTAIBHOTO PACLICIJICHHS JHEPreTHYEeCKUX YPOBHEH aroMa B
pamkax mozaenu LS-cBs3u;

- BBIYMCIIATH BEJIMYMHY PACIICIUIEHHS CIEKTPaJbHBIX JHHUH B 3(ddexre 3eemana ¢ y4éTom MpaBui
otbopa;

- OTIPE/ICTISATh DHEPTHIO CBSA3HM aTOMHOTO SJ[pa B PaMKax KalelbHON 1 000JI09eYHON Moienel sapa;

- pacCcYUTHIBATH BEPOSITHOCTH PACCESHUS HEUTPOHOB HA aTOMHBIX SJIPAX;

- IPUMEHATH 3aKOHBI N3Ty4eHHs a0COIIOTHO YEPHOTO TeJa B 33/1a4aX O TEIUIOBOM HU3ITy4YEeHUH;

- aHaJM3UPOBaTh (HU3UYECKUE 3a7a4H, BBIICISISI CYLIECTBEHHBIC U HECYILIECTBEHHBIC ACIIEKTHI SIBJICHU,
U Ha OCHOBE MNPOBEIEHHOIO aHAIN3a CTPOUTH YNPOIIEHHBIE TEOPETUYECKUE MOAETH (PU3NIECKUX
SIBIICHU;

- IpPUMEHATh pa3jIMYHble MareMaTHYeCKUEe WHCTPYMEHTBbl peEIICHUs 3aJad HUCXOHs U3
c(hOpMyYIIUPOBAaHHBIX (PUZNUECKUX 3aKOHOB, U IPOBOAUTH HEOOXOAMMbIE aHAIMTHUECKHUE U YHCIICHHBIC
pacy€Thl.

BJIAJIETD:

- OCHOBHBIMH METO/IaMH pElICHUs 3a/1a4 KBAaHTOBOH (pH3HKH;
- OCHOBHBIMH MaTEMaTHYECKIUMHU HHCTPYMEHTAaMU, XapaKTEPHBIMU JIJIS 33]1ad KBAHTOBOU (PH3UKHU.



4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora

| Kopmyckymnsipuabie CBOICTBa ) |
3JIEKTPOMArHUTHBIX BOJIH.
BomnHoBbIE CBOICTBa

2 yactul. CooTHOILIEHUE 2 1
HEOIIpeIeIEHHOCTEH.

3 3akonbl u3nyuenust A4T. 2 1

4 dopmann3M KBaHTOBON MEXaHUKH. 2 1

5 [MorennmansHbIe Oapbephl. ) 1
[HorenuuaneHbie sMbl. OCUUIIIATOP.
JIBi>keHHMEe B ICHTPAJILHOM  TIOJIE.

6 KonebarenbHbie u BpalareiabHbIe 2 1
CHEKTPBI MOJIEKYIL.

7 Bonopononono6Hbie aroMbl. MarHUTHBIH ) |
MoMeHT. CriuH.

] TomneCTBUeHHOCTL gactui. OOMeHHOE ) 1
B3aUMOJIEIICTBUE.

9 CHO)KHBICV arompl. CrnuH-OpOUTANBHOE ) |
B3aMMOJICHCTBHE.

10 Atom B MarHuTtHOM Tone. Oddekr ) 1
3eemana. M3nydenue, npasuia oroopa.

1 OINP u SMP. CnooHranHoe u ) |
BBIHYXJIEHHOE U3i1yueHue. Jlazepsl.

12 S nepHbie Moaenu. 2 1

13 PannoakTHBHOCTS. 2 1

14 |SnepHble peakuu. 2 1

15 @dyHaaMeHTalbHbIE B3aUMOICHCTBUA U ) 1
YacTUIBL.

Nroro yacos 30 15

[loaroroska k sK3amMeHy 0 gac.

OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

4.2.

Coneprxanue TUCIUIUIAHBI (MOMYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iernam)

Cemecrtp: 5 (Ocennmii)

1. KopmryckymsipHble CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH.

OcHOBHBIE HEpeLIeHHbIe MpoOiieMbl Kiaccuueckor (usnku Ha pydexe XIX—XX BexkoB. OCHOBHBIE
SKCTIEpUMEHTAJIbHBIE pe3yabTaThl 1o BHeUTHeMy ¢orodddekry. ['mnoresnr [Inanka u DitHINTENHA
OTHOCUTEJIPHO KBAaHTOB CBETa. YpaBHeHHe OWHIITEeHHa U 00BsicHeHue (ororddexra. Mmmymnne
¢dorona. DxcrnepumeHT KomI-ToHa MO paccesHHIO PEHTTCHOBCKMX Jyded Ha JErkux sapax,
W3MEHEHHE UIMHBI BOJHBI (DOTOHOB MpH paccesHUM Ha CBOOOIHBIX 3JIEKTPOHAX, KOMIITOHOBCKAs

JJIMHA BOJIHBI.




2. Bonnossle cBoiicTBa yacTHil. COOTHOIIIEHUE HEOIPEIEeIeHHOCTEN.

l'unore3a ne Bpoisiss 0 BOJHOBBIX CBOMCTBaX MaTrepUANIbHBIX YACTHI] — KOPILYCKYJISIPHO-BOJIHOBOU
nyanu3M. JnuHa BonHbl e bpoitns HepenstuBuctckoi yactunpl. Onbitel JleBuccona—/xepmepa u
Tomcona mno gudpakiuu snekTpoHoB. Kpurepuii kBaHTOBOCTHM cucTeMbl. COOTHOIICHHS
HeompeeeHHOCTeH (KOOpAMHATa-UMITYNbC; JHEprusi-BpeMs). BupryanbHble wactuusl. Panumyc
B3aMMOJICH-CTBUSI TIpU OOMEHE BUPTYaIbHBIMH dYacTUlamMu ((PyHAaMEHTAIbHBIMH 0030HAMH).
BonnoBast ¢yHkumsa cBoGomHoii wactuusl (BonHa ae bpoiunt). BeposTHocTHash umHTEpripeTanus
BOJHOBOM (yHKIMH, BbABHHYTas bopHoM. IloHsATHE O CKpBHITBIX mapaMeTpax (TUHOTE3a
OiHIITeiHA) 1 HepaBeHcTBax bema.

3. 3akonbl n3nyueHust AUT.

[logcuer uymcna cocTosHWE MONA B 3alaHHOM oObeMme; (Ga3oBbIlii 00BEM, MPUXOASIIUICS HA OJHO
KBaHTOBOE COCTOSIHME, IUIOTHOCTh coctossHuid. Popmyna Pames—/[xuHca u ynerpaduosieToBas
katactpoda, ¢opmyna Buna. ['mnoresa [Inanka, pacnpenenenue Ilnanka. 3akoH cmenienus Buna.
PaBHOBecHOe Wu3NIyueHHE Kak WICaldbHbIM ra3 (OTOHOB. AOCONIOTHO YEpHOE Telo. 3aKOHbBI
Kupxroga, Jlambepra u Crehana—bonbumana.

4. ®opmanu3M KBAaHTOBOM MEXaHUKHU.

ITonstTne 006 omeparopax ¢u3nyeckux BenuduH. Oneparopsl  KOOPAMHATHL, HMMITYJIbCa,
MOTEHIUATFHOW W KUHETHYECKOW SHEPrHMH CUCTeMbl, rammibToHHaH. CoOcTBeHHblE (YHKLUU MU
coOcTBeHHbIe 3HadeHUs. YpaBHeHue Illpeaunrepa. CBoiicTBa BOJHOBOH (YHKIMH CTAIllMOHAPHBIX
3a/1a4: HENpPEPBIBHOCTh, KOHEYHOCTh, OJHO3HAYHOCTb, HENPEPBIBHOCTh NPOM3BOAHON. IIpuHIMMN
CYHEpIO3UIMN KBAaHTOBBIX cOCTOSHUI. DopMmyna i cpeHero 3Ha4eHus (PU3n4ecKoi BEIMYHHBI B
3aJaHHOM COCTOSIHHUHM. 3aKOH COXPAaHEHHUS! BEPOSTHOCTH, BEKTOP IUIOTHOCTH IIOTOKA BEPOATHOCTH.
[Tpouecc KBaHTOBOTO H3MEpeHHs (GHU3MUYECKOM BEIMYMHBI — BO3MOXKHOCTH ITOJYYEHHS TOJIBKO
COOCTBEHHBIX 3HaueHWH. Pexykius BoiaHOBOHM (yHKIMM B mpouecce uamepeHus. HeobxomumocTs
CepUHU UIEHTUYHbIX U3MepeHuil. Kputepuil BO3MOXXHOCTH OIHOBPEMEHHOI'O U3MEPEHUS HECKOIbKUX
(U3NIECKUX BEINYHH.

5. HOTCHHI/IaHLHLIe 6apbep1>1. HOTeHI_II/IaJ'ILHLIe SIMBI. OCI_II/IJ'IJ'ISITOp.

PaccesHue 4acTHIl Ha MOTEHUHUAIBHON CTyNEHbKE KOHEYHOH BBICOTHI, MPOXOXIECHHE YaCTHUIIBI Hal
sMaMH U OapbepamMu KOHEYHOH ImupuHbI, 3(¢dexT Pamzayspa. IlpoxokieHue dacTuibl depes
MPSIMOYTOJILHBIA TTOTEHIIMANILHBIA Oapbep KOHEYHOW INUPHUHBI (TyHHENBHBIH 3(QeKT), BHIBOA
(bopMyIBI ISl IPO3paYHOCTH Oapbepa MPOU3BOIBHON (OPMBI B KBA3UKJIACCHYECKOM TPUOIMKESHHH.
beckoneuHo mryOokast moreHuuanbHas sMa. CBA3aHHBIC COCTOSHHUS YacTUIBI B OJHOMEPHOM
CHMMETPUYHON IOTEHIUAIGHONW sSIME KOHEYHOW IIIyOWHBI. YPOBHHM DHEPIHU OTHOMEP-HOTO
rapMOHHUYECKOTO ocIiiuIATopa (0e3 BHIBOJIA).

6. /IBmxenue B neHTpasibHOM 1ose. KonebarenbHble M BpalaTesibHbIC CIIEKTPBI MOJICKYIL.

Omneparop MoMeHTa uMIylbca. KBaHTOBaHME COOCTBEHHBIX 3HAYCHHWH IPOEKUMH MOMEHTa Ha
BBIJIEJICHHYIO OCh U KBaJ[paTa MOMEHTa UMILYJIbCa, CII0KEHUE MOMEHTOB. JIBI)KEHHE B LIEHTPAIbHOM
oJie, IEHTPOOEKHAS SHEPTHS, paiuaibHOE KBAHTOBOE YUCIIO, KPATHOCTH BBIPOXKICHHS. S-COCTOSIHUS
B TpEXMepHOW c(heprueCKU-CHMMETPHUYHON SME KOHEYHOH TIIyOWHBI, YCJIOBHE CYIIIECTBOBAHUS
CBSI3aHHOTO COCTOSIHHSL. AnmabaThueckoe NpUOIIKEHHE B TEOPUM MOJIEKyl. BpamarenbHblii u
KoJieOaTeNbHBIN CIIEKTPBI, JHEPTETHYECKUE MACIITA0BI COOTBETCTBYIONIUX BO30YKICHUH.

7. Bomopozaomnoo6Hbie aToMbl. MarHUTHbIH MOMEHT. CTIHH.



3aKOHOMEPHOCTH ONTUYECKUX CIIEKTPOB aTOMOB. J[BHXKEHHME B KylIOHOBCKOM IHose. CrekTp aroma
BOJIOpOZla U BOJOPOAONOAOOHBIX arOMOB, IJIABHOE KBAHTOBOE YHMCIIO, KPAaTHOCTb BBIPOXKICHHUA.
BonHoBast (hyHKIIMSI OCHOBHOTO COCTOSIHHMSI aToMa Bojxopoza. KauecTBeHHBIN XapakTep MOBEICHUS
paavaibHON W yINIOBOM dYacTed BOJMHOBBIX (DYHKIMI BO30YXAECHHBIX COCTOSHUN. TOHKas w
CBEPXTOHKasl CTPYyKTypa CIIEKTpa aroma Bozpopona. M3oronuueckuil casur, me3oaroMmbl. CBsi3b
TOYHOTO pelIeHus 3a7a4u 00 aTome Boxopona u Moaenu bopa. MarHuTHbIN OpOUTaIBHBIA MOMEHT
3NIEKTPOHOB, THPOMAarHUTHOE OTHOIIeHHe, MarHeToH bopa. Ombeit OiHmrelina—ae ['aaza. OmnbIT
tepna—Iepnaxa, runoresa o CHMHE IEKTPOHA, CIMHOBBINA g-Pakrop. OnepaTop MoJIHOTO MOMEHTA
uMmmynbca, g-paxrop Jlanme.

8. ToxxnectBeHHOCTH yacThl. OOMEHHOE B3aUMOIEHCTBHE.

ToXXIeCTBEHHOCTh YaCTHILl, CHMMETPHSI BOJIHOBOW (YHKIIMHM OTHOCHTEJIFHO TEPECTAaHOBKU YacTHII,
6030HbI 1 pepmuonsl, npuHLHUI [laymn. OOMeHHOE B3auMojeicTBuIe.

9. Ciio’KHBIC aTOMBI. CHI/IH—Op6I/ITaJ'IBHOC BBaHMOHeﬁCTBHe.

CamocornacoBaHHOE TI0J€ B CIOXKHBIX aTOMax, JJIEKTPOHHas KoHQurypamus aroma. [IpaBuio
Mapnenynra—KneukoBckoro. Tabnuma MenpaeneeBa. ATOMHBIE TEPMBI, METOJ] HaXOXKICHHSI TEPMOB
JUIA 3alaHHOM DSJIEKTPOHHOW KOH(HIypauuu, CHEKTPOCKONMYECKas 3alucCh COCTOSHHUS aToMa.
CrnmH-opOuTansHoe B3aumoeicTeue. Tumbl cBs3u: Paccena—Caynnepca (LS) u j-j. [IpaBuna Xynna.
XapakTepucTUYeCKOe PEHTTEHOBCKOE U3IydeHue (3aKoH Mo3in).

10. Arom B MarHuTHOM T10J1€. DPdekT 3eemana. Mznyuenue, npasuia otoopa.

Tonkas cTpykrypa Tepma mis ciaydast LS-cBszu. Dddexr 3eemana njsi cirydaeB cnaboro u CHIBHOTO
MarHuTHBIX Tiosiel Ha npumepe 3P-3S-nepexonoB. Knaccudukaius GoToHOB MO MOTHOMY MOMEHTY
n uétHoctu (E- m M-¢dotonsl). UHTEHCHBHOCTH 3JEKTPOJUIIONBHOTO H3IYUYEHHSI, COOTHOIICHUE
MHTEHCUBHOCTEH M3Iy4eHUs (DOTOHOB pPA3MUUYHBIX THIIOB W MYJBTHIONbHOCTEH. EcTecTBeHHas
LIMPUHA YPOBHSL.

11. OITP u SAMP. CioHTaHHOE ¥ BBIHYKJIeHHOE H3Ty4ueHue. Jlazepsl.

SnepHblil U YNEKTPOHHBI MAarHUTHBIA pe30HAHCHI (KBAHTOBOMEXaHWYECKasl TpakToBka). CTporue u
HECTpOTue IpaBuja OTOOpa NpU IMONIOLICHHUM M HCIyCKaHWKM (POTOHOB aroMamH (Ha MpuUMepe
sddekra 3eemana u SIMP). JIByxypoBHEBas KBaHTOBas CHCTEMa B TOJE€ PAaBHOBECHOTO HM3ITy4YEHUS,
NPUHIUI JE€TaJbHOTO PAaBHOBECHUS, CIOHTAHHBIE W WHIYLMPOBAaHHBIE MEPEXOABI, COOTHOLIEHUS
Oninmreiina. [TpoxokaeHre U3MydeHnus depes Cpeiy, YCIOBUE YCHIICHUS (MHBEpCHAs 3aCeIEHHOCTh
ypoBHeii). [Ipunnun padoTs azepa.

12. SnepHble Monenu.

OtkpeiTue siapa atoma (ombiTel Pesepdopna, Ieiirepa m MapcneHa) u ero cTpoeHust (OMBITHI
bimskerra n Yensuka). DHeprus CBsI3U spa, IKCIEPUMEHTaIbHAs 3aBUCUMOCTb YIEIbHOM 3HEpruu
CBSI3U sApa OT MaccoBoro uucina A. CBOWCTBa SACPHBIX CHJI: paiguyc MACWUCTBUS, TiIyOuMHa
[OTEHIIMaJla, HACHIIEHUE SJEPHBIX CWJI, CIIMHOBAas 3aBUCUMOCTb. SII€pHBbIE CHUJIbI KaK IIPOSIBICHUE
cuiibHOTO B3ammMozeicTBus. Mogpens FOkaBbl. Mogjens xunkoi 3apsbkeHHOW kKamn. Popmyna
Baiinzekkepa g sHeprum CBsi3u  aapa. OOosodewyHas Monenb sapa. CrnmH-opOHTanIbHOE
pacierieHue B MOJIENH sSIIEPHBIX oboouek. Marnueckue uncina. OQHOYACTHYHBIC U KOJUIEKTUBHBIC
BO30YXIEHHBIE COCTOSIHUSA SIIpa.

13. PainoakTUBHOCTb.



Anbga-, Geta-, raMMa-pacnaapl. PagnoakTUBHOCTb. 3aKOH PaJHOAKTHBHOIO paclaja, KOHCTaHTa
pacmajna, mepuoA mojiypacnazna, CpeaHee BpeMsl JKU3HH, BEKOBOE ypaBHeHME. Anbda-pacnana, 3aKoH
leiirepa—HotTona m ero BwBom (dopmyna [a-moBa). bera-pacman, sSHepreTHHecKHil CHEKTP
Oera-pacnazna, TUIOTE3a HEHTPUHO M €ro ONBITHOE OOHApyKeHHWE, BHYTPEHHSS KOHBEPCHS
eKkTpoHoB, K-3axBar. ['amma-u3nyuenue, nzomepus sipep. CIOHTaHHOE JEJIEHUE Sep, MEXaHU3M
¢dbopmupoBanusi Oapbepa JAeJICHHUS — 3aBUCUMOCTh KYJIOHOBCKOW M TOBEPXHOCTHOW IHEPIUU OT
nedopmanuy, mapaMeTp OETMMOCTH, OJHEPrus, BbLAEIIEeMas NpH JACICHUHM suep, Mpenen
CTaOMIIBHOCTH AJ€P OTHOCHUTENBHO JICIICHUSI.

14. SInepHble peakuu.

Onenka ceueHM. SlnepHble peakLuu: K30TEPMUUECKHE M SHAOTepMHUEecKue peakuuu. OCHOBBI
PEJIATUBUCTCKOM KMHEMATHKH PeaKkuii, mopor peakuuu. CedyeHne peakuuu (MOJIHBIE U TapIualbHbIC
CedyeHus), KaHaJbl PeaklyH, IIMPHUHBI KaHaJoB. Mozenb cocrtaBHOro sipa bopa: kimaccuueckoe
FeOMETPUYECKOE CEUYEHME, IMOINpaBKH HAa BOJHOBOW XapakTep [BIKEHUS YacTUl, 3akoH bere.
Pe3zonancubie peaknuu, dopmyna Bbpeiita—Burnepa. [lenenue simep mon ACWCTBUEM HEWTPOHOB,
MTHOBEHHBIE M 3amla3AblBalOlIME HEUTPOHBI, LENHAas peakius nAencHus. Ponp 3amasmpiBaronmx
HEUTPOHOB B pabore saepHOro peakropa. Cxema peakTopa Ha TeTJIOBBIX HEHTpOHAX.

15. ®yHnameHTalIbHBIE B3aUMOIEUCTBUA U YaCTULIBI.

OneMeHTapHble 4YacTHULbl. MeToabl perucTpauuy JeMeHTapHbIX 4dactull. CraHmapTHass MOZAEb.
3aKoHBI COXpaHEHUs] W BHYTPEHHHE KBaHTOBble 4yucia. lloHsTue B3amMoneiicTBui B (u3MKe
JIIEMEHTAPHBIX YacTHil. Buasl (QyHIaMEHTaIbHBIX B3aUMOJACHCTBHH. XapaKTepHBIH pajuyc
B3auMojieiicTBus. [paduueckoe mpencraBieHre B3aWMMOACWCTBHI B BHjE auarpamm DeliHMaHa.
KBapkoBasi CTpyKTypa aJpOHOB — Me30HbI M OapuoHbl. HoOBOe KBAaHTOBOE YHCIO «IBETY,
0000mmeHHbIi npuHUUn [aynu. DneMeHThl KBaHTOBOW XpOMOAWHAMHKH: aCUMIITOTHYECKas cBOOOa,
rumore3a KoH(palHMEHTa KBApKOB M TIIOOHOB, KBapKOBBIM MoTeHIMall. Pe3zoHaHnchl. OreHka
aJpOHHBIX CEUEHUI NMPHU BBICOKHUX 3HEprusx, Teopema [lomepanuyka. Hecoxpanenue u€THocTH IpH
ciabom B3aumoerictBun. [Ipobrnema coTHEYHBIX HEUTPUHO, HEUTPUHHBIEC OCIHIUIAIINH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

- JlekumoHHast ayAUTOPHs, OCHAIEHHAS MYITBTHMEINHHBIM IPOSKTOPOM H IKPAHOM.

- OGopynoBaHHe JUIsl JISKIIMOHHBIX IEMOHCTPALIUH.

- YueOHbIe ayTUTOPUH, OCHAIIEHHBIE JOCKOI.

- Jocryn k 6ubnroTrekaM y4eOHOM TEXHUUECKOW JIUTEPATYPhI, B TOM YHCIIE AJICKTPOHHBIM,
HEOOXOAMMBIN JIJISl OCYIECTBICHUSI CAMOCTOSATEIILHON paboThl 00yYarOIIUXCS.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



Pexomennyemas nureparypa:

000001409, KsantoBas mukpo- u makpoduzuka [ Tekct] : yuebd. mocodbue ans By3os / 0. M. [{unenrok
— M. : ®uszmarkuwnra, 2006 .— 640 c.

000003069, OcuoBs ¢puznku [Tekcr] : Kypc o0mieit ¢puznku : B 2 T. T. 2 : yueOHUK AJIs1 BY30B.
KBanroBas u cratuctuueckas pusuka. Tepmonunamuka / B. E. benonyukun, . A. 3aukun, 0. M.
Hunentok ; mox pen. FO. M. Ilunenroka .— 2-e uzna., ucap. — M. : @usmatiut, 2007 .— 608 c.
000002496, HauanpHbIe TIIaBbl KBAaHTOBOM MexaHHKH [ Texct] : [yue6. mocobue as By3os] / H. B.
Kapnos, H. A. Kupnuenko .— M : @uzmariut, 2004,2006 .— 360 c.

000002611, O6mwuit kypc pusuxu [Texct] : B S T. T. 5 : ATomHas u sinepHas ¢pusnka : yue0. mocodue
st By3oB / J1. B. CuByxun .— 2-e m3n., crepeorunt. — M : @usmariur : MOTH, 2002, 2006,2008
— 784 c.

000003936, Coopuuk 3anau 1o obmemMy kypey pusuku [Teket] : B 3 u. Y. 3 : ATomHas 1 sipepHast
¢u3znka : yueO. mocodue 1y By30B / oa ped. B. A. OBunHkuHA .— 2-€ W31., UCTIp. U Aon. — M. :
®usmarknura, 2009 — 512 ¢

000001835, JTabopatopusIii pakTHKyM 10 001mel ¢pusuke [Tekcr] : B 3 T. T. 3 : KBanToBas dusuka :
yue0. mocobue 1is By3oB / @. @. Uromwn, FO. A. Camapckuii, FO. M. [unentok ; nox pexn. 0. M.
Hunenroka ; Mock. ¢u3.-TexH. UH-T (TOC. YH-T) .— 2-€ U34., uctp. u gon. — M. : ®uzmarkaura, 2005
—432c.

JlononHuTenbHAS TUTEpaTypa
Pexomennyemas nureparypa:
000002832, OcHOBBI KBaHTOBOH (pH3HKH U cTpoeHHe BemiecTBa [Teker] : yuel. mocobue s By3oB / U.
I1. KpbutoB ; M-Bo Beicil. U cpea. creu. oopazoBanust PCOCP , Mock. ¢pusuko-TexH. uH-T (TOC. YH-T)
— M. : MOTH, 1989 .— 184 c.
000000724, Beenenue B ¢pusuky siapa u yactuil [Tekcr] : yued. mocobue mms ByzoB / U. M.
Kamuronos .— M. : Equtopunan YPCC, 2002 .— 384 c.
000001418, KBanroBas ¢uszuka. Bogusiii kypc [Tekct] : yued. mocobue mist By3os / JI. JI. TonbauH,
I 1. HoBukoBa .— M. : TH-T KoMIIBbIOTEpHBIX HccienoBanuii, 2002, 2005 .— 496 c.
000000570, BBenenue B KBaHTOBYIO (DM3HUKY CHCTEM MHOTUX dacTHIl [ Tekcr] : yuel. mocobue s
By30B / A. A. MIBaHoB ; M-Bo 0Opa3zoBanus u Hayku Poc. deaepanmu, Mock. ¢u3.-TexH. HH-T (TOC.
VH-T) .— 2-€ u31., nepepad. u gon. — M. : Uza-so MOTH, 2007 .— 163 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00PAa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansaTHSX MCONb3yIOTCA MYJIBTUMEIUUHBIE TEXHOJIOTUH, BKIIOYAS IEMOHCTPALIMIO TPE3CHTAUH.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, uzyvarommii kypc «KBaHTtoBas ¢u3nka», JHOIDKEH HE TOJIBKO M3YYUTh O0IIMe (hU3HMYecKue
3aKOHBI M TTOHATHS, HO HAYYUTHCSI IPUMEHSTh UX Ha TIPAKTHKE.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENILHOM padoTHl cTyneHTa. B mporpamme
Kypca TpHUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTyJeHTa Haja TEMOH.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTUPOBAHHUE PEKOMEHIOBAHHOU JIUTEPATYPHI,

— mpopaboTKy y4yeOHOTOo Marepuaina (Mo y4eOHOW W HAyYHOW JHTeparype), MOATOTOBKY OTBETOB Ha
BOTIPOCHI, MPeTHA3HAYEHHBIX JJIsi CAMOCTOSTEIILHOTO U3YUCHHS,

— pelieHue 3a/1a4, MpearacMbIX CTyJICHTaM Ha MPAKTHYECKHUX 3aHSITUSAX,

— KOHTPOJLHOHU paboTe, caave 3a4era.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllN.



[loka3zarenem BianeHUs MaTepUANOM CIYXXHT yMEHHE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTYy HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe 1eHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUYECKUE CBEJICHNUS U MPOBOJUTH Bce HEOOXOMMMBIE BBIYMCIICHUS, JOBOAS 3a/1ady 10 KOHEYHOTO
oTBeTa. 3ajadya CUYMTAETCS PEIIEHHOW, €CId OHa COAEPKUT OOOCHOBAaHHOE PEIICHHE: CCHUIKM Ha
IpUMeHsAeMble (U3MYECKHE 3aKOHBI U KOPPEKTHBIE BBIKJIAJIKHU, a TAKXKe MPABIWIbHBIN YNCIICHHBIH OTBET
(ecnu B 3a1a4€ €CTh YMCIIOBBIC ITAHHBIE).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa obueit pusnku

KYpC: 3

kBaTuuKkanus: OaxanaBp

Cemectp, (GOpMBI IPOMEKYTOUHOH aTTecTanuu: 5 (oceHHUi) - 3ader
PaspaGorunkm:

B.H. I'mazkos, n-p ¢u3.-mMart. HayK, JOIEHT

A.C. KobGsikuH, kaHJI. (u3.-MaT. HayK, JIOIEHT, IOIIEHT
A.O. PaeBckuil, kKaH/l. u3.-Mar. HayK, JIOIEHT, JIOIICHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOIEHT

K.M. KpbiMckuii, kKaHa1. ¢u3.-MaT. HayK, JIOIEHT, JIOIICHT
A.O. CBeTIUYHBIN, AaCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000NIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare uzyueHwst muctmiinebl «OO0mas ¢Gu3Wka: JEKIHA M0 KBAHTOBOH (U3MKe» 0O0ydaromuics

JIOJDKEH

3HAThb:

- (hyHIaMeHTaIbHBIC 3aKOHBI M TIOHSTHSI KBAHTOBOW MEXaHUKH, @ TAK)KE TPAHUIBI MX IIPUMEHHUMOCTH;

- OCHOBHBIE MJEHM M NOHSTHA: KOPIYCKYJISIPHO-BOJHOBOHM Iyaslu3M, BOJHBI Je-Bpoiins, mpuHIum
HeonpenenéHHOCTH [ei3enOepra, BOMHOBas (QYHKIHS, BEPOSTHOCTHAS WHTEPIPETALUS BOJHOBOM
byHKINY;

- (yHZaMeHTaJIbHBIE KBAHTOBBIE O3KCIEpUMEHTHI: (ortoaddexr, spdext Kommnrona, mudpakuus
PEHTI€HOBCKOTO M3IYYEHUS M O3JIEKTPOHOB IIPU OTPAXKEHUH OT KPUCTAJUIMYECKUX CTPYKTYP,
uHTEep(EpeHIHs JICKTPOHOB (B TOM 4YHCJEC OJHOYACTHYHAS), JIMHEHYAThle CHEKTPHl HMCIYCKaHUS U
MOIVIOIIEHHS aTOMOB, TYHEIMPOBaHUE, N3Ty4eHHe a0COII0THO YEPHOTO TENa;

- XapaKTepHbIE BPEMEHHBIC M MPOCTPAHCTBEHHBIC MACIITA0bI, HA KOTOPBIX MPOSBIISIOTCS KBAaHTOBHIC
SIBJICHUS;

- moctynarsl bopa [uis aroma Bogopoa u KBazukiaccuueckoe npudmmkenne bopa-3ommepdensaa;

- BoiHOBOe ypaBHeHue llpéauurepa 1uis 3BOMIOIMK BOJHOBOW (YHKIIMH BO BPEMEHH, a TAKXKe IS
OIIpECIICHUS CTAIIMOHAPHBIX YPOBHEH SHEPTHU KBAaHTOBOM CHCTEMBI;

- 3aKOHBl KBAaHTOBAHUS YAacTO BCTPEYAIOIIMXCS THIIOB JBIDKCHHSA: OZHOMEPHBIH TapMOHHYECKUI
OCLWILIATOP, KBAHTOBBIH POTATOP, DJICKTPOH B aTOME BOIOPOAA;

- OCOOCHHOCTH B3aMMOJCHUCTBHS KBAHTOBBIX YAaCTHI[ C IOTCHUMAIBHBIMH sSMaMH U Oapbepamu.
TyHenupoBanue;

- THPOMAarHUTHOE COOTHOILICHHUE U CBSI3b MEXK/ly MEXaHH4YE€CKUM M MarHUTHBIM MOMEHTaMU;

- YTO Takoe OPOUTAIBHBIN U CIIMHOBBI MOMEHTBI, CBSI3b TOHKOTO PACUICTUICHUS B CIICKTPaX M3ITy4eHHUS
aTOMOB CO CIIMH OpOMTaIbHBIM B3aUMOJCHCTBUEM;

- 9TO TaKOE CBEPXTOHKOE PACIICIICHUE U CIIUH aTOMHOTO SI/Ipa;

- CBSI3b CTATHCTHKH (DEPMHUOHOB C MpaBuiIoM 3ampeta [laynu n oOMeHHBIM B3auMozelicTeueM. [IpaBuna
XyHJ1a 3aN0JTHEHHUSI aTOMHBIX 000JIOUEK;

- OCHOBHBIE 3aKoHOMepHOCTH (P dekra 3eemana. CnoxHbBIM U pocTol dddekThl 3eemana. SIpneHus
MarauTHoro pezoHanca. (OI1P u SIMP);

- YTO TaKoe KamejabHas M 000J0ueyHass MOAEIM aTOMHOro siapa. Mmers mpencraBieHHe O CHIBHOM
B3aUMOJICHCTBUU. 3HATh XapaKTePHBIE pa3Mephl AaTOMHBIX 1P M BEJIMYUHBI SJHEPTHIA CBSI3H SACD;

- 4TO TAKO€ KBAPKOBBII COCTAB IIPOTOHA U HEUTPOHA;

- 4TO TaKOe PaJMOAKTHBHBIA pacmaa. Anbda-, Oeta- m ramma- pacman. Vmers mpenacraBieHue o
OMoI0rNYecKol ONIaCHOCTH PaJIMOAKTUBHOTO PacIaja;

- 4TO Takoe ciaboe B3auMMOACHCTBHE, 0COOCHHOCTH OeTa-pacmaja, BpeMs )KU3HU HEHTPOHA, IMOHATHE
00 aHTHHEHTPHUHO;

- OCHOBHBIC TIOJIOKCHUSI TEOPHH pPACCESHHS HEWTPOHOB Ha TOKENBIX sApax (pe30HAHCHOE W
HEpPE30HAHCHOE B3aUMOJIEHCTBUS, TOHATHE COCTABHOTO 5/1pa);

- OCHOBHBIC TIOJIOKCHHsI KBAHTOBOW ONTHKHU: (DOTOHBI, BHIHYKJCHHOE W CIIOHTAaHHOE H3JIy4eHHE,
¢uznka paboTh Na3epos, hopmyina [lnanka 11 U3TydeHus a0CONMFOTHO YEPHOTO Tena.

yMeThb:



- IPUMEHSATh U3YYCHHBIEC 3aKOHBI KBAHTOBON (DPM3UKM JJIsl PEIICHUS] KOHKPETHBIX 3a/1a4;
- mpuMeHATh npubnmxenue bopa-3ommepdenbra ms pemieHns 3a4ad O JBMXKCHUH YacCTHUIIBI
(31eKxTpoHa) B 3alaHHOM CTaTHYECKOM IOTEHIIHUAJIE;
- npuMeHAaTh ypaBHeHue lllpenunrepa [uis omnpeneneHus 3HEPIeTUUECKUX YPOBHEH CTallMOHApHBIX
COCTOSIHUH, a TaKKe AJIsl olpenesieHus] Ko3((PUIMEHTOB MPOITyCKAHUS U OTPaKCHHS MOTEHIUAIbHBIX
0apbepoB M NOTCHIUAIBHBIX 5IM;
- paccuMThHIBaTh BEIMYMHY CHUH-OPOUTAJIBHOTO PACLICIUICHUS JHEPreTHYECKUX YPOBHEH atoma B
pamkax mozaenu LS-cBs3u;
- BBIUMCIIATH BEJIMYMHY PACIICIUICHUS CIEKTPaIbHBIX JUHUN B dpdekre 3eemana ¢ yu€ToM MpaBHil
oToopa;
- OTIPEAETISTh SHEPTHIO CBA3H aTOMHOTO /Ipa B PaMKax KallelbHON 1 000JI0YeYHON MOJIeNe Sapa;
- paccUUTHIBATh BEPOSITHOCTH PACCESHUS HEUTPOHOB HA AaTOMHBIX SJIPaX;
- IPUMEHSATH 3aKOHBI U3TY4YCHHUs a0COMIOTHO YEPHOTO Tea B 3aJa4ax O TEIJIOBOM HU3ITyUeHHH;
- aHAJIN3UPOBATh (PU3UUYECKHE 3a]a4H1, BBIICISS CyIIECTBEHHbBIE U HECYIIECTBCHHBIE ACTIEKThI SBICHHUS,
U Ha OCHOBE MPOBEACHHOTO aHAIM3a CTPOUTH YHPOILIEHHBIE TEOPETUUECKHE MOIENH (HU3MYECKUX
SIBIICHU;
-  TOpPUMEHSATh pa3jIMYHble MareMaTHYeCcKMe HWHCTPYMEHTBHl pEIIeHUs 3aJad  HCXOAs U3
c(OpPMYIUPOBAHHBIX (U3NUECKUX 3aKOHOB, M IPOBOJUTH HEOOXOIMMbIE aHATUTHUECKUE U YHUCIICHHbIE
pacy€Thl.

BJa/IeTh:
- OCHOBHBIMH METOJIaMH PELICHUS 33/1a4 KBAaHTOBOH (pH3HKH;
- OCHOBHBIMH MaTeMaTHYE€CKMMU MHCTPYMEHTAMH, XapaKTePHBIMH JJIS 3a]1a4 KBAHTOBOH (PU3HKH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Texymuuii KOHTPOJIb 3HAHUHU 1o JucunIuinHe «O0mas ¢u3nka: KBaHTOBas (PHU3MKA» OCYIIECTBIACTCS B
BHUJEC KOHTPOJBHBIX DPA0OT, BBHINIOJHEHHWS U 3alUUTHl J1A0OpaTOpHBIX paldOT, OIpENeICHHBIX B
MHIUBUIyaTbHOM rpaduke (MapuipyTe) CTyAeHTa, CAa4d 3aJaHUi U ONPOCOB IO H3YYEHHOMY
Marepuaiy.

B coorBercTBUM C y‘Ie6HHM IIJIaHOM B TCYCHHUE CEMCECTpa KaKJIbI CTYACHT OOJDKCH BBIIIOJIHHUTL U
CAaThb IpCroaaBarciito, BCAYHIEMY CCMUHAPCKUC 3aHATUSA B yqe6H0171 rpymie, 1Ba 3aJaHuA. 3a/:[aq1/1 B
3aJaHUAX TMIPUBA3aHblI K TEMaM CEMUHAPOB. PCKOMCHZ[yeMBIe TEMbI CEMUHAPOB IICPCUNCIICHBI HUKE:

» dotoaddexr. Dpdexr Komnrona.

* Bomnnsl ne bpoitna. CooTHOIIEHHS HEOTIPEAEISHHOCTEH.

* Vpasuenue lpenunrepa. [lorennuanbhabie 6apbepbl. TyHHETBHBIN 3D dEKT.
* [lorenunansHsle siMbl. KBa3uknaccuueckoe npuoOiImKeHue.

+ KoneGarenpHble 1 BpammareabHble ypoBHH. BogopononogoOHbie aToMBbl.

* Maruautsbiii MoMeHT. CIiuH.

» KonTtponsHas padora. Cnaya 1-ro 3ajganusl.

* Snepnsle Monenu. PainoakTUBHOCTG.

* SnepHble peakuuu.

* dynnameHTalbHBIE B3aUMOJeHcTBUS U yacTULbl. CHUIbHOE B3aUMOAEHCTBUE.
» dynmaMeHTalbHBIC B3aUMOJICHCTBYS U yacThIlbl. Caboe B3auMOICHCTBHE.

4. [lepeyens THNOBLIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. KsanroBas mpupoza sneKkTpoMarHuTHOTO 1oJist (PpoToHbl). YpaBHeHHe DHHIITEHA U 00bICHEHUE
doroaddekra. dddext Komnrona, ocHoBHBIE cOOTHOIICHUsI. KOMIITOHOBCKAS ITMHA BOJTHBI.

2. BonHOBbIE CBONHCTBA MAacCHUBHBIX 4YacTUL[ — KOPIYCKYJSPHO-BOJHOBON ayanu3M. OIIBITHI
HeBuccona-xepmepa u Tomcona mno audpakuum smekrpoHoB. [lnuHa BoiHbl ne  bpoiins
HEepeJATUBUCTCKOM  dYacTuipl.  COOTHOIIEHHMS  HEONpeleNeHHOCTeH  (KOoOpauHAaTa-uMITYJbC;

SHEPIUs-BpeMsl).

3. Tlocrynarsl bopa mi1st aroma Bomopoaa. XapakTepHble apaMeTpsl Uil aToMa BoJopoaa: OOpOBCKUi
pamuyc, CKOpOCTb, YpPOBHM DJHEpruu. BomopononomoOHble aTOMBI: BIMSHHE MacChl  sfpa
(M30TONMMYECKHI CABWI), arOMbl MIEJOYHBIX METaUIOB, MHOIO3apsIHbIE HMOHBL, ME30aTOMBI.
XapakTepuCcTHUECKOE PEHTIEHOBCKOE M3TydeHue (3akoH Mo3zin).



4. BomnoBas QyHkius. BomHoBas yHKImsi cBOOOaHOM yacTuilpl (BonHa e bpoiins). BepostHocTHAas
WHTEpIpeTanus BOJIHOBON ¢yHKUIMHU 10 M. bopHhy.

5. [lonsiTue © KBaHTOBO-MEXaHMWYECKUX omeparopax. Omneparoppl KOOPAMHATHI, MMIIYJbCa,
MOTEHIMAJFHOW W KHHETHYECKOM 3HEPruM cHucTeMbl, ramuibroHuaH. CoOcTBeHHblEe (YHKUUU U
COOCTBEHHBIE 3HAYECHUS OIIEPATOPOB.

6. VYpaeuenme lllpenunrepa. lloreHnuanpHas siMa OeckoHEeYHOW TiTyOMHBI. CBOHCTBAa BOJTHOBOM
(GYHKIIMM  OJHOMEPHBIX CTallMOHAPHBIX 3a7a4: HEMPEephIBHOCTh, KOHEYHOCTh, OHO3HAYHOCTH,
HEIPEPBIBHOCTH MMPOU3BOIHOM.

7. PaccesHue 4acTHL Ha NOTEHUHUAIBHOW CTYIEHbBKE KOHEYHOW BBICOTHI. IIpOXOKIeHUE 4YacTHLbI
4yepe3 MPSIMOYTOJIbHBIA MOTEHUHAJbHBIA Oapbep KOHEYHOH IIWPHUHBI (TYHHENbHBIH 3¢ ¢eKT).
Koaddurment npoxoxkieHust st 6apbepa mporu3BOILHON (GOPMBI.

8. YpoBHM 3HEpPruM OJHOMEPHOTO APMOHMYECKOro ocimuiaTopa (6e3 BeiBoga). BonHoBas QyHKIMS
OCHOBHOI'O COCTOSIHUSI OMHOMEPHOTO OCHMIUIATOPA.

9. Onmneparop MomeHTa wuMmIyibca (B chepuueckux KoopAuHaTaxX, Oe3 BbIBoga). KBaHTOoBaHue
IIPOEKLUI MOMEHTa U KBaJipaTa MOMEHTA UMIIYJIbCa. YPOBHU SHEPTUU INIOCKOIO pOTaTopa.

Kpurepun onennBanus
1.3auTeHO cTaBUTCA NPU YCIEUIHOM OTBETE CTYACHTAa HA XOTS OBl OMH M3 IBYX HPEATIOKEHHBIX eMy
CIIy4aifHBIX BOIPOCAX M3 MPUBEACHHOIO HIXKE CIIMCKA
2.He 3auTeHO CTaBUTCS, €CIM CTYACHT HE CMOI OTBETHTb HH Ha OJUH U3 JIBYX INPEIIOKEHHBIX EMY
CIIy4ailHBIX BOTIPOCAX U3 MPHUBEICHHOTO HI)KE CIIUCKA

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu mpoBeneHnn ycTHOTO 3adera oOydaroniemycs npefocrasisiercs 30 MUHYT Ha TonrotoBky. Ompoc
oOyuaroIerocs o OnieTy Ha 3adeTe He JOJDKEH MPEBBIIIaTh OJHOIO ACTPOHOMHUYECKOTO Yaca.



