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XapakTepucTUKa TUCHUIIMHBI

Juctummaa «®usmka II» BXOOUT B MUKI 0a30BBIX JUCIHUIUIMH (00sA3aTEIIbHBIN
KOMIIOHEHT) SBJIIETCS OCHOBOW pa3BUTHUS NPOU3BOJACTBA, M Te (U3MUECKHE SBICHUS U
MPOIECCHI, KOTOPBIE €IIe HE MPUMEHSIOTCS B TEXHUKE, B OyAyIIeM MOTYT OKa3aThCs MOJIC3HBIMU
UHXEHEPY.

Jucnunnuna «®Pusuka [I» coBMECTHO ¢ Kypcamu BBICILIEH MAaTEMAaTUKU U
TEOPETUUECKON MEXaHUKH COCTABIISIET OCHOBY TEOPETUUYECKOM MOATOTOBKH 0aKaJaBpoOB U
UTpaeT poiib (GyHIaMEHTATBHON 0a3bl MHKEHEPHO-TEXHUUECKOM IeATeTbHOCTH BBIITYCKHUKOB
BBICIICH TEXHUYECKOU MITKOJIBI JTI000TO TIPOdHIIS.

eanb AMCHUNIMHBI

Jucrumummaa «®usuka [I» craBut nienpio GopMupoBaHNEe 3HAHUA U YCBOCHHE
($U3NUECKUX SBICHUH U 3aKOHOB COBPEMEHHOW (PU3UKH.

3agaun IMCUMILUIUHBI

3agauu TUCHUILUIUHBI CIEAYIOIIHE:

-co3/laHue y 0akallaBpOB OCHOB JOCTATOYHO IIMPOKOM TEOPETUYECKOH  MOATOTOBKU B
o0macti (pU3MKH, TO3BOJISIONMIEH Oy IyIMM WHXEHEpPaM OPHEHTHUPOBATHCSA B MOTOKE HAYYHOH U
TeXHUYeCKOl wuHbopManuu u obecrneyuBarouieili UM BO3MOXKHOCTh HPHUMEHEHHS HOBBIX
(U3HYECKUX PUHITUIIOB B T€X 00JIACTSAX TEXHHUKH, B KOTOPHIX OHH CIIEIUATU3UPYIOTCS;

-popmupoBaHue y OaxkaJaBpOB HAyYHOTO MBIIUICHHS, B YAaCTHOCTH, MPAaBHIBHOTO
MOHUMAHUS TPAHUI] TPUMEHUMOCTH DPA3IMYHBIX (PU3MYECKHUX TOHSTUH, 3aKOHOB, TEOPUU U
YMEHHE OLEHUBATh CTENEHb JOCTOBEPHOCTH pE3YJIbTATOB, IIOJIYYEHHBIX C IOMOIIBIO
HKCIIEPUMEHTANIbHBIX UJIM TEOPETUUECKUX METOOB HCCIIEIOBAHNUS;

-popmupoBaHue y 0OakajgaBpoB NPUEMOB W HABBHIKOB pEIICHHS KOHKPETHBIX 3a7ad W3
pasHbIX obnacTeil GU3MKHU, MTOMOTAIONIUX UM B JAIbHEHIIIEM pelIaTh TEXHUYECKUE 3a]a49H;

-cmocoOCTBOBaTh ~ Pa3BUTHUIO Y  CTYACHTOB TBOPYECKOTO  MBINUJICHHS, HABBIKOB
CaMOCTOATEIbHON NTO3HABATEIBHON JIEATEIIbHOCTH;

- O3HAaKOMHWTH CTYJCHTOB C COBPEMEHHOW W3MEpPUTEIBHOM ammapaTypoi, BBIpadOTATh
HayaJbHbI€ HABBIKU IMPOBEACHUS AKCIIEPUMEHTAIBHBIX M HAYUYHBIX HMCCIIEIOBAHUN Pa3IMYHBIX
(U3UYECKUX SIBJICHUHN U OLICHKH TOTPEITHOCTEH U3MEPEHUH.

B pe3ynbprare uzyuyeHus: JaHHOM TUCUUILIMHBI CTYAEHTBI JOJIKHBI:

UMETh MPEJCTABIICHUE :




- 0 TpaHWIaX TPUMEHHMOCTH DPA3JUYHBIX (U3UYECKUX IOHATUH, SBICHHHA, 3aKOHOB M
TEOpUI;

3HATh:

- OCHOBHbIE (PM3UYECKHUE SIBICHUS U 3aKOHBI KJIACCHYECKOH U COBPEMEHHOM (HU3UKHY;

YMETh:

- HCIIOJIb30BaTh COBpPEMEHHble (U3NYECKHUE SBJICHHS U 3aKOHBl KJIACCUYECKOM U
COBPEMEHHOM (DM3HKH;

nproOpecTy MPaKTUIECKHUE HABBIKU:

pelIeHust KOHKPETHBIX 3a/1a4 (PU3UKH U POBEICHUS (PH3UUECKOTO SKCIIEPUMEHTA;

OBbITh KOMIIETEHTHBIM B pa3IMYHBIX BOIPOCAX 110 JAHHOMN JUCLHUILIHHE.

IIpepexkBU3UTHI
JIts u3ydeHusl JTaHHOW JUCIIMIUTMHBI HEOOXOIMMO YCBOCHHE CIICIYIONINX JUCIIHILTAH
Mat (I) 1210 Martematuka |
Mat (II) 2213 Marematuka II
Him 1214 Xumus
Fiz (I) 1212 ®wusuka I

HHocTpekBU3UTHI
3HaHMA, MOJIyYEHHBbIE INpU H3ydyeHUH aucuuiuHbel «®Pusuka II» ucnons3yrorcs npu
OCBOEHUU CJIETYIOMINX JTUCHUIUINH:
FGP 2007 ®u3uka ropHbIX 1OpoJ
OEEPGR 32150cHO0BBI 2IEKTPOTEXHUKHU U 3JIeKTpocHa0xeHue Ha [1I'P
MSS 4313 Metposorusi, CTaHIapTU3ALUs U CePTUPHUKALINS

Temarnyeckuii MJIaH TUCHUIIINHBI

[pynoeMKOCTb MO BHIaM 3aHATHUH, .
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dusmka Kak Hayka o0 IpocTeHIuxX GpopMax IBHKEHUS Ma-
TEPUU M COOTBETCTBYIOIINX UM HanOoJee OOIINX 3aKOHAX
npupozbl. Baxkneiiiue stansl pa3BUTHS PU3UKU — OT Me-
xaHuku M. HeroTOHA K TEOpUHU 3IEKTPOMArHATHOTO OIS
Jx. K. MakcBesuia u poXKI€HUIO KBAaHTOBBIX ITPEICTaBIIe-
HUH, CO3JaHUIO0 TEOPUH OTHOCHUTEJIIBHOCTH Y KBAHTOBOU
MEXaHHKH ,CTaBIINX TEOPETHUECKON 06a301 aTOMHOIA,
sepHON (U3UKU U IPYTUX Pa3AesIOB COBPEMEHHOM (pu3n
Kd. MeTo bl PU3NYECKOro UCCIIEeI0BAHNUSA OMIBIT, THIIOTE3a
AKCIIEPUMEHT, TeopHsl. Poib pu3uku B co3gaHuu U pa3Bu-
TUU HOBBIX OTPACJE€ TEXHU-KU U HOBBIX TEXHOJIOTH.
Bnusinue TexHuku Ha pa3ButHe pusuku. Ousuka u
npyrue Hayku. Pusndeckoe Moaearposanue. O61mas
CTPYKTYpa U 331a4M Kypca (QU3HKH.

Pa3nea 1 OnTuka

1. BonHoBoe ypaBHeHUE AJi 3JEKTPOMArHUTHOTO MOJIS.
[TonsiTue o my4eBol (reOMETPUIECKOI) ONITHKE.
CBolicTBa 3JEKTPOMAarHuTHHIX BOJH. [170THOCTH MOTOKA




ANEKTPOMArHUTHOW 3Heprun. Bexkrop YMoBa-IloitHTHHTA.
N3nydyenune aumnosns. 3aKOHbl OTPAKEHUS U TPETOMIICHHUS.
SIBnenue nmosHoro oTpakenus. DotomeTpus.
[IpakTUueckoe 3aHATHE: DIEKTPOMArHUTHBIE BOJTHBI
JlaGopaTtopnast pabota Ne§0

2. CBOICTBa CBETOBBIX BOJIH.

Bonnogoit maker. ['pynmoBast ckopocTs. MHTEpdhEpeHIIs
cBeToBbIX BoJH. KorepentHocts. MHTEphEepoMeTpHI.
[IpakTtnueckoe 3ansitue: ['eomeTpuyeckass  ONTHKA.
doromeTpusi.

JlaGopaTtopnast pabota Ne66

3. Jludpakmmst BOJTH.

IIpuauun I'rolirenca-®Openens. Merox 30H Ppenens.
Hudpakmus  Openens.  dudpakuuss  Ppaynrodepa.
Hudpaknuss Ha OJHOM W Ha  MHOTHUX  HICJISX.
CriextpanbHoe pasioxenue. ['onorpadus.

[Tpaktuueckoe 3anstue: utepdepeHius BOIH.
JlaGopatopHas pabora Ne72

4. DNEeKTPOMArHUTHBIE BOJIHBI B BEILIECTBE.
PacnpocTpanenue ceera B BemiecTse. JlaBieHue cBerta.
Hucnepcuss csera. Ilornomenue cBera. llomspuzanus
cBeta. CiocoObI MOTyUYEHUs TTOJISIPU30BAaHHOTO CBETA.
[TpakTnueckoe 3ansartue: J{udpakuus BOIH.

Pasznen 2 KpanToBasi pusuka

5. TemnoBoe u3ny4eHue.

[Ipobnembl  mW3mydeHHss aOCONIOTHO YEPHOTO  Tea.
KBantoBas rumoreza u ¢Gopmyna Ilnanka. DOTOHBL
DHeprus U UMIYJIbC CBETOBBIX KBAaHTOB.

[Ipaktuueckoe 3anstue: [lonspuszanus ceera. {ucnepcus
CBETAa M pACIpOCTPAaHEHHE CBETa B BEILECTBE. 3aKOH
byrepa u nornouieHue cpera.

JlabopaTtopnast pabota Nel1(02

6. DKcrnepuMeHTalbHOe O0OOCHOBaHHME OCHOBHBIX HeH
KBaHTOBOW TEOPHUH.

®otosp¢exr. PenrtreHoBckoe wu3nmyueHue. Idgekr
Komnrona. Jluneidarsie crnexktpel atomoB. [locTynarsl
bopa.

[Ipaktnyeckoe 3ansatue: KBantoBas ¢usmka. Terutooe
U3JydeHue. DHeprus 1 UMIyJIbC (OTOHOB.

JlabopaTtopnast pabora No64

7. KopnyckyJisipHO-BOJIHOBOM AyaJlu3M.

l'mmoreza e  bpoitma.  dudpakmus  3JIEKTPOHOB.
CooTHoleHHE HeonpeeeHHOCTeH. BoHOBEIE CBOMCTBA
MUKPOYAacCTHL] ¥ COOTHOLIEHWE HEONPEAEICHHOCTEN.
[Tpunuun  coorBercTBUs.  CTaTUCTUYECKHII  CMBICI
BOJIHOBOM (pyHKIIMU

[lpaktuueckoe  3anarue:  Doroadpdexr.  Dddekr
KomnroHa.

8. BpemeHHoe u ctanimoHapHoe ypaBHenus [lIpenunrepa.
Yactuia B~ OJHOMEPHOM  IPSIMOYTOJIBHOM  sIME.




[IpoxoxxneHue yacTUIbl Yepe3 MOTEHLUNAIbHBINA Oapbep.
[TpakTueckoe  3aHATHe:  KopmycCKyJsIpHO-BOJIHOBOM
nyamusM.  Bomuel pe bpoins.  CooTHomieHue
HEONPEACIECHHOCTEH.

9. ATom u MoJeKyJia BOJIOpPO/ia B KBAHTOBOM TEOPHH.
VpaBuenue Ilpeaunrepa mng  aromMa  BOIOPOJA.
BonoponomnonoOHbie aTOMBI. DHEPreTHYECKHE YPOBHHU.
[[upuHa yposHeH. IIpocTpaHCTBEHHOE KBaHTOBAaHUE.
KBanroBeie uncina. [Ipunnun Ilayau. ATom u Monekyna
BOZIOPO/Ia B KBAHTOBOM MEXaHUKE.

[IpakTuueckoe 3aHsTHE: ATOM U MOJEKYJa BOAOPOJAa B
KBaHTOBOM Teopuu. CepuanbHble 3aKOHOMEPHOCTH.
JlabopaTopnas pabota Ne68

10.251€MeHTBI KBaHTOBOW JIEKTPOHUKH.
CnoHTaHHOE Y BBIHYKJICHHOE H3aydyeHue. Jlazepsl.
IIpakTrueckoe 3ansatue: Jlazepsl

JlaGopaTtopnast pabora No34

11.DneMeHTBI KBAHTOBOM CTATUCTHKH.

®a3oBoe MPOCTPAHCTBO. DiieMeHTapHas siueiika. [lonsTue
0 KBaHTOBBIX CTaThCTUKax bosze-OiiHmreliHa nu Pepmu—
Hupaka. KBazuuacTtuupl. X onpeneneHus U BUbI.
[IpakTtrueckoe 3aHsATHE: PEHTrEeHOBCKOE U3IIy4YEHHUE.
dopmyna Mosnu.

12. KoH1leHCMpOBaHHOE COCTOSIHUE.

DJeMEHTBl CTPYKTYpHOW Kpuctamuiorpaduu. MeToapl
MCCIJIEIOBAHMSI KPUCTAJTIMYECKUX CTPYKTYP.
TermmoéMKOCTh KPUCTALTNYECKON pemeéTku. POHOHHBIN
ra3. DJIEKTPONIPOBOJHOCTh MeTauioB. Hocurenu Toka kak
KBa3M4YaCTULbl. DHEPreTUYECKUE 30HBl B KPHUCTAJUIAX.
HuskopasmepHbie CUCTEMBI. YposeHs Oepmu.
[ToBepxHocTh Depmu.

[IpakTuueckoe 3anarue: KoHaeHCHPOBAaHHOE COCTOSIHUE

13. KonaeHcupoBaHHOE COCTOSIHUE.

Meraibl, OTUIJIEKTPUKA U IOIYNPOBOJAHUKUA B 30HHOU
teopun.  lloHATHST ~ SJIEKTPOHHOM U JBIPOYHOHU
IIPOBOJAUMOCTH. CobcTBeHHas u MpUMecHas
IIPOBOJIUMOCTH. SBnenue CBEPXIPOBOJUMOCTH.
KBanroBble  mpezicTaBieHus O  CBoWcTBax  (ep-
pomarHeTukoB. HamaruuuumBanue QeppoMarHeTHKOB.
OobwmenHoe B3aumoeiicteue. Temneparypa Kropu.
[IpakTnueckoe 3aHsithue: Pu3uMKa TBEPAOro  Tena.
DOneMeHTsl 30HHOW Teopuu. TeruloBble, IIEKTPUUECKUE U
MarHuTHBIE CBOMCTBA TBEPABIX TEIL.

IIpaktnueckoe 3ansarve: @Duszuka TBEPAOro  Tela.
DJIEeMEHTHI 30HHOW Teopuu. TermoBbie, STEKTPUIECKUE U
MarHuTHBIE CBOMCTBA TBEPABIX TEJL.

Jlabopartopnast pabota Ne3.3




Pa3znen 3 AToMHOe AIPO M 3J1eMEHTapHbIE YaCTHIbI 1 1 3 3
14. ATomHoe s1apo.

Crpoenue aToMHBIX siep. SnepHbie cuinbl. OOMEH- HBIN
XapakTep SACPHBIX CUII. 3aKOHOMEPHOCTH anbda-, 6eta- u
ramMMma-usiydeHus. SnepHeie peakiuu. PammoakTuBHBIC
nmpeBpalleHus aTOMHBIX  snep. Peakuuu saepHOTO
nenenus. llennas peakums neneHus. SInepHbIN peakTop.
Peakuust cunresa. [IpobiieMa HCTOYHUKOB SHEPTUU.
[IpakTrueckoe 3aHsiTHE: ATOMHOE SIAPO

15. DneMeHTapHbIE YaCTULIBI. 1 1 3 3
CuiibHOE, JIEKTPOMArHuTHOE, cllaboe, rpaBUTAIlM- OHHOE
B3auMoeiicTBus. JlenToHbl, ampoHbl, kBapku. [loHsTHE
00 OCHOBHBIX MpOOJIEMax COBPEeMEHHOW (U3UKH U
acTpoU3UKH.

[Mpaktuueckoe 3ansaTue: Kinaccudukaus 3IeMEHTapHBIX
YaCTHII

HUTOI'O: 15 15 15 45 | 45

IlepeyeHb MpaKTHYECKUX 3AHATHI
Tema 1. DyeKTpOMarHUTHBIEC BOJIHBI.
Tema 2. I'eomerpuueckas ontuka. @ortomerpus
Tema 3. MaTepdepenims BoIH.
Tema 4. Iudpaxiyst BOJH.
Tema 5. Ilongpuzanus cBeta. Jlucnepcusi U pacnpoCTPIIHEHUE CBETa B BelllECTBE. 3akOoH byrepa
Y TIOIJIOIIEHNE CBETA
Tema 6. KBantoBas usuka. TermmoBoe u3nyueHne. JHEPrust 1 UMITYJIbC (POTOHOB.
Tema 7. ®otosdpdexr. Poronsl. DPdext Komnrona.
Tema 8. KopnyckynsipHo- BonHOBOM nayanusMm. Bomnel gae  bpoinsa.  CooTHolieHue
HeonpenenéuHoctei ['elizendepra
Tema 9. AToM 1 MoJIeKyJIa BOAOPOAa B KBAHTOBOM Teopun. CepuaabHble 3aKOHOMEPHOCTH.
Tema 10. PentrenoBckoe uznyuenue. opmyna Mo3znu.
Tema 11. Jlazepsl
Tema 12. KonaeHcupoBaHHOE COCTOSTHUE.
Tema 13 ®uszuka TBEpAOTO Teja. DJIEMEHTHl 30HHOW TEOpUU. TemIoBbIEC, SJIEKTPUYECKHE M
MarHuTHBIE CBOMCTBA TBEPABIX TEIL.
Tema 14.AToMHOE s1pO.
Tema 15. Knaccuduxanus 3neMeHTapHbIX YaCTHII.

IlepeyeHb J1a00OPATOPHBIX 3aHATHI

1. JlaGoparopnas paGora Ne 80
OnpezeneHue MoKas3aTes NpeJoMICHUsS MAaTEPHAIIOB.

2. Jlaboparopnas pa6ora Ne 66
U3ydenue nuHTEpEPEHIMH C TIOMOLILIO JIa3epa

3. JlaGoparopnas pabora Ne 72
U3y4enue sBneHns 1u(pakiuy cBeTa

4. JlaGoparopHas paGota Ne 102
Omnpenenenue nocrosuHoi Credana-bonbimana

5. JlaGoparopnas padora Ne 64
Wzyuenne BHentHero Gporodddexra

6. JlaGoparopras pabora Ne 68




H3ydeHne CrieKTpOB U3JIy4YEHUs U MOTJIOIIECHHS CBETA

7. JlaGopatophas pabora Ne 3.4
Nzyuenue ycTpoiicTBa U MpUHIUIIA paOOTHI JT1a3€pOB.

8. JlaGoparopnas pabora Ne 3.3

Tembl KOHTPOJIBHBIX 3agannii Aas1 CPC
Tema 1 BonHOBOE ypaBHEHHE AJ1s 3IEKTPOMAarHuTHOrO nosist. [lonsaTue o myyeBoit
(reoMeTpUYECcKOil) ONTHKE
1. BonHoBOe€ ypaBHEHHE ISl 3JIEKTPOMArHUTHOTO MOJIS.
2. IlnoTHOCTH MOTOKA AJIEKTpOMAarHUTHOU sHeprun. Bexktop Ymosa-IloitHTHHra.
N3nyyenune nunons
3. 3aKoH NpSAMOJMHEHHOTO pacIpOCTPAHEHUS CBETA.
4. 3apaum NoNe 4.158;[6], 4.1,14.5,14.12 [8]
5. Bompocsr Ne 1-29 [2].
Tewma 2 UnTepdepentius BoaH
1. BomnHoBoI makeT. ['pynmoBasi CKOpOCTb.
2. Ilonockl paBHOTO HAKJIOHA U PABHOM TOJIIUHBI
3. Konpua HetoToHa
4. IlpocBerieHue ONTHKU
5. 3amaum NeNe 4.158; 4.167; 4.169[6]
6. Boripocsr Ne 59-87 [2].
Tema 3. {udpaxius BOJH.
1. ITo xkakoMy MPHUHIIMUITY TPOUCXOAUT Pa3dMeHNEe BOIHOBOTO ppoHTa HA 30HEI Dpenens?
2. udpaxmust Ha TPOCTPAHCTBEHHOM peIIeTKE.
3. Pa3pemaromas crnocoOHOCTh CEKTPATBLHOTO MPUOOpA.
4.CrektpanpHoe pasznoxenue. [ omorpadusi.
5. 3agaun Ne 16.30; 16.38; 16.42 [7].
6. Borrpocwr Ne 88-116 u Ne 117-142 [2].
Tema 4 . D1eKTpOMarHuTHbIE BOJIHBI B BELIECTBE
1. JlaBneHue cBera.
2. lTlonspuzanmoHHbIE PU3MBI U TOJIAPOUIBIL.
3. HckyccTBeHHas onTUYECKask aHU30TPOIIHSL.
4. Bwuapl CIEKTPOB MOTJIONIECHHUS.
8. 3amaum NeNe 5.157; 5.159; 5.162 [6].
9. Bonipocsr Ne 88-116 [2].
Tema 5. TemoBoe n3inydeHue
1. Buabl ONTUYECKUX U3ITyYEHUI.
2. ®DOTOHBI. DHEPTUS U UMITYJILC CBETOBBIX KBAHTOB.
3. Onrtuyeckas TUPOMETPHS.
4. 3amaum Ne 18.2; 18.13; 18.11. [7].
5. Bomnpocer Ne 117-145 [2].
Tema 6. DxcniepuMeHTaIbHOE 000CHOBAHNWE OCHOBHBIX UICH
KBAHTOBOW TEOpHUU
EAnHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB CBETA.

1
2. Mopenu Tomcona u Pesepdopna.
3. JluHeiluatslil crieKTp aToMa BOOPOAA
4. Onmneitel @panka u 'epua.
5. 3amaum Ne Ne 5.178; 5.181; 5.192;5.194, 5.195. [6].
Tema 7. KopiyckynsipHO-BOJIHOBOU Tyaiu3m
1. CaoiictBa BoaH e bpoiins. BonHoBBIE CBOMCTBa MUKPOYACTHLI.
2. CneacTBHsl COOTHOILLICHUI HEONPEAEIEHHOCTEN



3. T'paHuLbI NIPUMEHUMOCTH KBAHTOBOM MEXaHUKU
4. IlpuHUMNHATBHBIE OTAWYMS IPUHIIUIA CYTIEPIIO3ULIMH KIACCUUYECKOM U KBAHTOBOM
MexaHuKH. [I[puHIUTT COOTBETCTBUSI.
1. 3anmaum Ne6.52; 6.63; 6.67 [6].
Tema 8. Bpemennoe u crannonapHoe ypasuenue Llpenunrepa.
1. I[Ipeomonenue NOTEHIIMAIBHOTO Oaphepa B KIIACCUYECKOW U KBAHTOBOW MEXaHHKE:
MPUHIIUTTHATBHBIE OTIIHYHUS.
2. JIuHeWHbI TaApMOHUYECKHUI OCLUIUISATOP.
3. TyHHenbHBINA d3PPEeKT
4. 3apauu NeNe 6.104; 6. 106 [6].
Tema 9. Atom u MoseKyJia BOJOpO/ia B KBAHTOBOM Teopuu
1. BomopomononoOHbie aToMbl. DHepreTudeckue ypoBHu. [llupuna ypoBHeit
2. IlpaBuna or6opa
3.CnuH a5eKTpoHa
4. PacnipeienieHue 3J€KTPOHOB B aTOME 110 COCTOSIHUSIM
7. 3agaun NeNe 6.155; 6.156; 6.161 [6].].
6. Boripocsr Ne 291-319 [2].
Tema 10 . DneMeHTBI KBaHTOBOW JIEKTPOHUKHU
1. VYcTpoiicTBO M npUHIUT pabOThI J1a3€pOB
2. TexHnyeckue NPUMEHEHHUS J1a3epOB
3. 3amaun NeNe 6.104; 6. 106 [8]..
4. Bonpocer Ne 291-348 [2].
Tema 11 . DneMeHTHI KBAHTOBOM CTAaTUCTUKU
1. MaremaTnyeckas 3anuCh IPUHIUIIA HEPAZTUUUMOCTH TOKIECTBEHHBIX YaCTHII.
2. CuMMeTpUYHBIC U aHTHCUMMETPUYHBIC BOJTHOBBIC (DYHKITHH.
3. Uewm ompenensieTcsi CHAMMETPHSI BOJTHOBBIX (DYHKIIUN?
KBasuuactuusl
4. 3amaum NeNe 6.155; 6.156[8].
5. Bompocst Ne 291-348 [2].
Tema 12. KoH1eHCUPOBAaHHOE COCTOSIHUE
1. Huskopa3smepHbIE CUCTEMBI.
2. DIeMEeHTHI CTPYKTYPHOU KpucTaymorpadun. MeToapl UCCIeTOBaHMS KPUCTAINTHYECKUX
CTPYKTYP
3. IloBepxHocth Depmu.
4. 3agaum Ne6.161 [8]..
5. Bonpocst Ne 397-425 [2].
Tema 13. KonaeHncupoBanHoe cocTosiHUE (ITPOIOJIKEHNUE).
1. TlpubamxeHne caMOCOTIaCOBAaHHOTO TOJIS.
2. SIBneHue cBEpXNPOBOINMOCTH.
3. KsanToBBIC IIpeACTaBICHUS O CBOMCTBaX (peppomarneTukoB. OOMEeHHOE
B3aWMO/ICHICTBHUE.
4. HamarauuuBanme geppomarHeTukoB. Temmnepatypa Kropu.
4. 3apaum NeNe 6.196; 6.198 [6].
6. Bonmpocst Ne 426-483 [2].
Tema 14. ATtomHOe s1ApO
1. OOMeHHBIH XapakTep SACPHBIX CHIL.
2. llenHas peakuust 1€JICHUSI.
3. SnepHblil peakTop.
4. Peaknust cuHTE3A.
5. TIpoGiiema HCTOYHUKOB SHEPTUH.
6. 3amauu NeNe 7.50; 7.58; 7.67; 7.76; 7.87 [6].
7. Bonmpocsr Ne 426-483 [2].



Tema 15. DnemeHTapHbIE YaCTHUIIBI
1.Knaccudukanus snemeHTapHbIx yactull. KBapku.

2.TlonsiTHE 00 OCHOBHBIX MPOOIEMaX COBPEMECHHOMN (PU3UKH U aCTPOPUIUKH.

3. 3agaua Ne 10.81 [1].
4. Bonpocer NeNe 7.97; 7.119; 7.123 [6].

KpuTtepun oneHKkH 3HAHUI CTY/ICHTOB
DK3aMeHaIMOHHAs OIIEHKA 10 AUCLHUIUIIMHE ONpeeNsieTcs Kak CyMMa MaKCUMaIbHBIX
MoKa3aTesiel yCreBaeMOCTH 0 pyOeKHBIM KOHTPOJISIM (110 60%) 1 UTOrOBOI aTTecTaiun
(ax3ameH) (10 40%) u coctasmisiet 3Hauenue 10 100%.

Fpa([)mc BBINOJIHEHUS M CIA4YM 3aJaHUH MO TUCIHUILJINHE

[Iponomx bamn
Bung Lens u conepxxanue Pexomennyema HTGJ;I;HOC chgfggl Cpox b
KOHTPOJIA 3aaHus s ureparypa | o a claun
HHUS
Becs nepeuens
CPC VYrayOuTh 3HaHUS 0 | OCHOBHOM U 10 | Esxene- Teky- Exene-
M3y4aeMbIM TeMaM MMOJTHUTEIILHOU | JEIbHO 11807071 JIETTbHO 2
JTUTEPaATYPHI
3ammura YrinyOuTh 3HaHUS IO 1-7 Teky- 2,3,4,7
naboparophsl | Teme «I'eomeTpudeckas [1,3,4,10], HEJeIHN 000701 HEJeIu
x padot 80, | ¥ BOJTHOBas ONTHKA [1,3,7,13] 20
66, 72, 102 KBantoBas duzmnkay
Pemienue YrinyOuTs 3HaHUS IO 1-7 Teky- 1-7
3aJ1a4 Ha TeMme: «BomHoBoe HeIeIu 105051 HeIeIn
MPAKTUYECKH | ypaBHEHUE IS (3.6.7.8.9], 2
X 3aHATHUAX AJIIEKTPOMATrHUTHOT'O 13.4.5.6]
nosi. ['eomeTpudeckas >
Y BOJIHOBAS OITHKA.
KBanToBas pusuka»
[Inucemen- [IpoBepka 3HaHMI 11O 7 wenenst | PybexH 7
HBIN OIIPOC teme:«I'eomeTpuueckas [1,2,3.4,5], BIM HeJens
Nel Y BOJIHOBAS OIITHKA. [1,2,3,5] 7
KBanToBas pusuka»
3amuTa 1a YriyOuTth 3HaHUS IO [1.3.4.10] 8-10 Teky- 8,10
O6opatopHbeix | Teme: «KBaHTOBas A Heaenu 1105051 Heaenu
[1,3,7,8,13]
pabort 64, 68, | pusuka» 10
Pewenne VYrayOuTh 3HaHUS 110 8-13 Teky- 9
3a1a4 Ha teMe «KBanToBas [3,6,7,8.9], HeJeIn 800707 HeIens
MPAKTHYECKH | (PU3UKa» [3,4,5,6] 1.5
X 3aHATHAX
3amura YrayOGuTh 3HaHUS 110 11-14 Teky- 11,14
nabopaTtop teme «Jlazepshi. [1,3,4,11], HeaelIst 800707 HeIes
HBIX paboT KonnencupoBanHoe [1,3,7,8,13] 10
33,34 COCTOSIHHEY.
Pewenne VYrayOGuTh 3HaHUS 110 14-15 Teky- 14-15
3a1a4 Ha TeMe «ATOMHOE SIAPO U [3,6,7,8.9], 800707
MPaKTUYECKH | AJIIEMEHTap HbIe [3,4,5,6] 0.5
X 3aHITUIX YaCTHIIBIY.
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[Tucemen- IIpoBepka 3HaHUM 1O 14 PyGexn 14
HBII OTIPOC teme: «KBaHTO Bas HeAens BIif HeJens
[1,2,3,4,5],
Ne 2 ¢uznka. ATOMHOE AP0 7
[1,2,3,8,9]
U DJIEMEHTapHbIE
YaCTHULIBLY.
OK3aMeH IIpoBepka ycBoeHuUs Becs nepeueHs 2 Hroro- B 40
Marepuaa OCHOBHOH M 10 | KOHTaKT- BEIN MepUo/I
JUCHUTUTUHBI MIOJIHUTENIBHOM | HBIX Yaca Ceccum
JUTEPaTyphI
Hroro 100

IHonuTHKa ¥ IpoLEAYPHI
[Tpu u3yuennn qucuuIuInHbl «Pu3nka 2» npoiry coOoaTh CIeIyONUe MpaBuia;
1. He oma3apIBaTh Ha 3aHATHSL.
2. He npormyckath 3aHsATHs 0€3 YBaXUTEIbHOI MPUYUHBI, B CIy4ae OOJE3HU POy
MPEJACTaBUTH CIIPABKY, B APYTHX CIydasiX — OOBICHUTEIBHYIO 3aIHCKY .
3. B 00s13aHHOCTH CTYyJI€HTa BXOJUT MOCEIICHUE BCEX BUIOB 3aHITUH.
4. CornacHo KajJeHAapHOMY TpaduKy ydeOHOTO0 MpoIecca caaBaTh BCE BHIBI KOHTPOJIS.
5. IlponyiieHHbIe TPAKTHUECKHUE 3aHATHUS OTPadaThHIBATh B YKa3aHHOE MpernojaBaTesieM
BpeM.
6. AKTHBHO y4acTBOBaTh B y4eOHOM IpoIiecce.
7. BriTh TepHI/IMI)IMI/I, OTKpI)ITI)IMI/I, OTKPOBGHHI)IMI/I nu I[06pO)K€J'IaTeJ'II>HI)IMI/I K COKprHI/IKaM
Y IIPETNOIaBATEISAM.

CnHcoK OCHOBHOI JIMTEPaTypPhI

1. CaBenbeB U.B. Kypc oOmieit ¢puzuku. B 5 kv, — M. 2001 r.

2. CasenbeB U.B. Kypc ¢usukn B 3-x Tomax. — M. 1982-1989 r.

3. Tpodumona T.U. Kypc duzuxu. — M. 2004 r.

4. Nernad A.A., SABopckuii .M. Kypc ¢usuku. — M. 1999 r.

5. CuyxuH [1.B. O6uwmii kypc ¢pusuku B 5-u Tomax. — M. 1977-1986 .

6. Tpodumona T.1. CoopHUK 337124 110 Kypcy HHU3MKH st BTy30B. — M. 2003.

7. Bonbkeniureitn B.C. CoopHuk 3anau o odmemy kypey ¢usuku. — C.-I1. 2007.

8. Bonmbkenmreitn B.C. CoopHUK 3a1a4 110 00memMy Kypcy ¢pu3uku. — M. 1988.

9.YeptoB A., BopoOreB A. 3agaunuk no ¢usuke. — M. 1988 r.

10. Mponos U.E. 3anaun mo obmieit puzmke.— M.: bunom. Jlaboparopus 3uanuii, 2007. — 416 c.

11. Scunckuit B.b. JlaGopaTopHblii pr3nueckuii MpakTUKyM: BOJHOBAs M KBAHTOBAs ONTHKA,
¢uznka aroma u aapa. YuedHoe nocobue. Kaparanna: Uzn-so KapI'TV, 2002 1, 90 c.

CnHCOK J0NOJITHUTEIbHOM JIUTEPATYPHI
1. Tpodumona T.U. Kpatkwuii kypc duzuku. — M.: Beicur.ik., 2004. — 352 c.
2. CaenbeB U.B. COopHuK BompocoB 1 3a7ad o odmei ¢muke. — M.: ACT, 2004. — 472 c.
3. JJaboparopHslit npakTukyM 1o ¢usuke. Ilox pen. bapcykosa K.A., Yxanosa FO.1. — M.:
Bricor.mik., 1988. — 351 c.
4. I'pabosckuit P.U. Kypc pusuxu. — CII6., M., Kpacnonap: Jlans, 2004. — 607 c.
5. Jlozosckuit B.H. Kypc ¢uzuku B 2-x Tomax. — CII16., M., Kpacuonap: Jlans, 2007. — 2 T.
6. Matsees, A. H. DnekTpu4ecTBO U MarHeTu3M: yueoHoe nocodue i Gpu3n4eckux
cneruaibHOCTeN By30B. — M. : Briciias mikona, 1983. - 463 c.
7. MatBees, A. H. AtomHuas ¢usuka: — M. : Beicmas mkona, 1989. - 440 c.
8. Uponos, U. E. KBantoBas ¢usrka. OCHOBHBIE 3aKOHBI. - 3-€ U3/1. cTep. - M. : bunom.
Jlaboparopus 3uanuii, 2007. - 256 c. : u.
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9. ®enocees, B. b. ®usnka: y4eOHUK s CTYICHTOB TEXHHYECKUX By30B. — PocToB H//I :
®EHUKC, 2009. - 669 c.

10. Acunckuit B.B., Ky3nenosa F).A..Meronnyeckue ykazaHus K JaOOpaTOpHBEIM padoTam 110
quciumuinHe “OU3UKA”: 3.3. HMccnenoBaHue TeMIepaTypHOW 3aBUCHUMOCTH COIPOTHBIICHUS
METAJUIOB U TOJYNPOBOAHUKOB. 3.4. VM3yueHne koieOaTenbHOro KOHTYpa, pe3oHaHc. Kaparanma:
N3n-Bo KapI'TV, 2006., 30 c.

11. Scunckuit B.b. Meroauueckue yka3zaHus K JaOOpaTOpHBIM paboTaM MO JAUCIHUILUIMHE
“OU3UKA”: 4.3. M3yuenune nudpakuun csera 4.4. l3yueHue 3aKOHOB HHTEp(EpEHLUU.
Kaparanna: U3n-so KapI'TV, 2006. 35 c.

13. Scunckuit B.b., Ky3nenosa F0.A Meronndeckue yka3aHus K Ja0OpaTOpHbIM paboTaMm IO
muciuminie “©U3NKA”: 4.6. M3yuenue nonspusanuu cBeta. 3akoHbl bproctepa u Maitoca, 4.8.
Onpenenenue mnoctosHHOM Ilnanka ¢ momombio BHemHero ¢otoaddexra, 4.9. M3yuyenue
BHyTpeHHero ¢orodddekra. Kaparanna: M3a-so Kapl' TV, 2006. 39
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IMPOI'PAMMA OBYYEHUA 11O JUCHUIIJIMHE JUIA CTYAEHTA (SYLLABUS)
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