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AHHOTANMA

Kpr HaIrpaBJICH HA O3HAKOMJICHUC CTYACHTOB C OCHOBHBIMU IOHATUSAMU U ABJIICHUAMU B KBaHTOBOM TCOpUn
H3JIyYCHUA U B KBAaHTOBOM OITHKE.

ConeprxaHue Kypca pacCYMTaHO Ha CTYJICHTOB, CHEIUATU3UPYIONINXCS B 00JaCTH ONTHKH U CIIEKTPOCKOIINH,
HaHOOIITUKH, ,JJa3epHON (Pu3uKH, a Takke (U3UKU B3aUMOJICHCTBUS W3IYUYEHUS C BEmeCTBOM. W3nmokeHue
Kypca OyneT omuparbCsi Ha 0a30Bble OCHOBBI OMNTHKH, DJIEKTPOJAWHAMHKH W KBAaHTOBOHW MexaHWKH. Kypc
HAauWHACTCS C JpaMaTHYeCKOW WCTOpPUM BO3HUKHOBEHHWS KBAHTOBOW TEOPWUW CBETA, BAXKHOU 11 Oolee
TyOOKOTO MTOHMMAaHUSI U Pa3BUTHS ABPUCTUYECKHX HABBIKOB y CTy/eHTOB. Jlamee ectecTBeHHBIM 0Opa3zoM
BBOJISITCS. OCHOBHBIE TIOHATHS, TPUHIIUITBI U allapaT KBaHTOBOU IEKTPOIMHAMUKH U JIETATHHO 00CYKIAI0TCS
OCHOBHBIC 3(h(}eKThl B3aUMOJCHCTBUSI CBETa C BelIECTBOM. B BeceHHeM cemecTpe OyIyT pacCMOTpPEHBI
3¢ (eKThl BaKyyMHBIX (WIYKTyamnuid SJIEKTPOMArHUTHOTO TIOJII W UX TPOSBIEHUS B CHEKTpockonuu. bymer
paccMOTpEHO ympaBieHHe ONTHUYECKUMH MpollecCaMi B MUKPOMOIOCTAX. byneT n3noxkeHo co3mganue eauHoON
TEOPUH DJIEKTPOMATHUTHBIX W CHa0bIX B3aUMOJEHCTBUH M COOTBETCTBYHOIME A(P(PEKTHl B ONTHKE H
CHEKTpOCKONHH. JIJIs1 3aKperuieH!s TeOpEeTHYECKOro Marepuana OyleT MPeIIoKEHO HECKOJIBKO 3ajad Juis
JIOManTHeil paboThl. YCIEeNTHOe OCBOCHHE MATEPHANIOB JaHHOW MUCIUIUIMHBI JOHKHO MMO3BOJIMTH CTYJACHTaM
OpPUEHTHPOBATHCS B COBPEMEHHON KBAHTOBOM ONTHMKE W HAHOONTHKE, a TaKXkKe pa3Ouparbcs B OCHOBHBIX
MOJIX0/1aX M KOHIICTIIUAX, UCTOJb3yeMbBIX MJIsi WHTeprnpeTanuu ontmdeckux 3ddexToB. OcBoeHue Kypca
noTpeOyeT OT ciylIaTesieli XOpomIero 3HaHus KypCoB AJIEKTPOJAMHAMUKN M KBAHTOBOM MEXaHWKH Ha ypOBHE,
COOTBETCTBYIOIIETO NPENOJABAHUIO 3TUX JUCUUILIMH B MOTH.

1. leau u 3apauun

eap AUCUMNIMHBI

Lenp kypca 3aKito4aercsi B TOM, YTOOBI JaTh CTYACHTaM 3HaHUSI 00 OCHOBHBIX MOHATHUAX U 3¢ ¢eKrTax
KBAaHTOBOM >JIEKTPOAMHAMUKM M KBaHTOBOM onTuku. Ilo OokoH4WaHWMM y4eGHOro Kypca CTYAEHTHI
JNOJDKHBI 3HaThb OCHOBHBIE MOHATUSI M METOABI KBAaHTOBOW TEOPHUM M3JIYy4YCHUS M KBAaHTOBOM
orntuky,.llensio mucrumuinael  “ KBaHTOBas Teopus W3MydeHHS W KBAHTOBAas ONTHKA ~ SBISETCA
n3ydeHue PU3NUECKUX OCHOB, MaTEMAaTHUECKOTO anmapara KBAHTOBOM 3JIEKTPOAUHAMUKH U KBAHTOBON
OINITHKH M TEOPUH OCHOBHBIX SBJICHUI B3aUMOJEHCTBUS M3Iy4EHUs C BEIIECTBOM. BakHOCTh JaHHOTO
Kypca MpOAMKTOBaHA HEOOXOAWMOCTHIO B MOATOTOBKE JUIS BBICIICH IIKOJIBI, HAYYHBIX YUPEKICHUN U
MPOMBIIICHHOCTH BBICOKOKBAJU(HIMPOBAHHBIX CIIEIMATUCTOB B O0JIACTH COBPEMEHHOH ONTHKH U
CHEKTPOCKOIHH.

33]13‘[1/[ JAUCHUIIINHBI

* OCBOGHHUE CTyICHTaMH 0a30BbIX 3HAHWW B O0JACTH KBAHTOBOW TEOPHUS M3IYUYSHUS M KBAHTOBOM
OIITHKHU,

* IpUOOpPETeHNE OCHOBHBIX TEOPETUYECKUX 3HAHUH B 00JIaCTH CHIEKTPOCKOIIUH U ONTHKH;

¢ OKa3aHuC KOHCyHBTaLII/Iﬁ n 1noMomu CTyA€HTaM B PCHICHUM KOHKPETHBIX TCOPCTUYCCKUX 3ada4q B
obmactu CIICKTPOCKOIIMH 1 HAHOOIITUKH,

* IpHOOPETCHNE HABBIKOB CAMOCTOATENBHOM paboThl B 001aCTH CIIEKTPOCKOINY U KBAHTOBON OITHKHU.
2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocoOGH  MCIONbL30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4HbIC 3HaHUS B 00JacT (U3NKO-MaTeMaTHIECKUX HayK

Hay4YHbBIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTu
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |nMcciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb




Ha HAYYHOM sI3bIKe ()OPMYITUPOBATh
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPH PEIICHUN HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI Ul TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIe/OBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynberare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

n uzuku

3HATh!
— 0a30BbIC KOHIICTIIMM M METOAbI KBAaHTOBOW DJIEKTPOAMHAMHUKH, KBAHTOBOM OITHKH
OINITHYECKHX SIBIICHUH;
— COBpPEMEHHBIE ITPOOJIEMBI U AKTyaJIbHBIC TEMBI B 00JIACTH KBAHTOBOM AJICKTPOIMHAMHKHU, KBAHTOBOM
ONTHKH ¥ (PU3UKU ONTUYCCKUX SBICHUIA;
— OCHOBBI (DM3WKHM B3aMMOJIEHCTBHUS DJICKTPOMATHHUTHOIO M3JIyYCHUs C BELIECTBOM, HMMEOLIHE
00IepU3NIECKOe 3HAUCHHE U TPUMEHSIEMBIC B Pa3JIMYHBIX (PU3NUECKUX AUCIUILTHHAX;
— TEOPHUIO0 OCHOBHBIX ONTHUYECKUX I (PEKTOB;
YMETb:
— MpPaBWIBHO BBIOMPATh MOAXOMAIINE (PU3MYECKHE MOIENU Ul PEIICHHS HCCIEAOBATEIILCKUX H
NPUKJIATHBIX 3a]a4 B 00JIaCTH KBAaHTOBOM ONTHUKU U HAHOOITHKH;
— MPOBOJIUTH HA OCHOBE BHIOPAHHBIX MOJIEJICH aHATMTHYECKUE U YUCICHHBIC PACUYETHI;
— aHAJIM3UPOBATh IKCIIEPUMEHTAIILHBIC JJAHHBIC B 00JaCTH KBAHTOBOI ONTHKY;
— HHTEPIPETUPOBATH CIIEKTPBI OTPAKEHUSI, TPOXOXKICHHS, © KOMOMHALIMOHHOTO PACCEsTHUS CBETA;
— MPOU3BONUTH PACUET PA3TMUHBIX ONTHUECKUX I(D(HEKTOB;
- KPUTUYECKU OI[CHUBATh IPUMEHUMOCTD PUMEHSEMBIX METOAMK U METO/IOB
BIIAJICTh!

— HaBbIKaMH pabOTBl C COBPEMEHHOH HAay4YHOH JHUTEpaTypold IO TEeMaTHKE KBAHTOBas TEOPHS

H3JIyYCHUA U KBAHTOBAsl OIITHUKA;

— METOJaMH PELICHHS 10 TeMaTUKEe KBAHTOBAsI TEOPHUS M3JIyUYCHUS U KBAHTOBAsI ONITHKA;
— TEOPETUUECKUMH OCHOBAMH OLICHOK 3((EKTOB B3aNMOAEHCTBHS H3IIyUCHHUS C BEIIECTBOM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora

1 Kitaccudeckast Teopust U3mydeHus 7 3

2 IlepBeIii 2Tam  pa3sBUTUSA  KBAHTOBOM 3 4
TEOpUH CBETa

3 KsanToBas Teopust CBOOOTHOTO 7 4
3IIEKTPOMArHUTHOTO OIS

4 @®a3bpl KBAHTOBAHHOTO MO 8 4

5 PaznuuHble  KBAaHTOBBIE  COCTOSIHUS 3 3
3JIEKTPOMArHUTHOTO I1OJIs
CooTHolIeHHE HEONPENEICHHOCTEH i

6 KOMIIOHEHT HaIPSKECHHOCTU 3 3
JIEKTPOMArHUTHOTO I1OJIs

7 CgoiictBa oTOHOB 3 3

g [Maparore ; ;
Onnireitna-Ilononsckoro-Pozena

9 PenstuBucTckass ~ KBaHTOBass ~ TEOPUs 3 3
3JIEKTPOHOB

10 |BropnuHO€ KBaHTOBaHHE 3 3

1 KBantoBas  Teopus  B3aMMOACHCTBUS 3 3
U3JIyYEHUs C BEILECTBOM
BaxyymHbie ¢bmyxTyanuu

12 |2MeKTpOMAarHUTHOTO oJIs u 3 3
3JIEKTPOH-II03UTPOHHBIX I1ap

13 KBanToBas 3NIEKTPOANHAMHKA B 3 3
MUKPOIIOJIOCTH

14 [IposiBenue cnaboro B3aMMOACHCTBUS B 3 3
OTITHKE

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 1 (Ocennuii)

1. Knaccuueckas TCOPUA U3TYUCHUA

I/I3J'Iy‘leHI/IC n TIIOITTIOIICHHE CBETA. Pa):[I/IaLII/IOHHOe 3aTyXaHHC.

KJIACCUYECKON TEOPHH U3ITyUCHHUS.

l'amunbTOHOBaA (hOpMa KITACCHUECKON TEOPUHU M3ITyUCHUSI.

2. IlepBblii aTam pa3BUTUS KBAHTOBOW TEOPUH CBETA

Illupuna nuaMH. TpyaHOCTH

TepmonnHamuka paBHOBecHOTroO u3nydeHusi. @opmyna [lnanka. Paborel DiiHIITEHA 110 KBAHTOBOU
TEOpPUN M3Iy4deHHUs. DHTpoOnus noisd M runore3a o ¢ortoHax. KopmyckymspHble cBOiicTBa CBeTa.
Onykryanuu daekTpoMarHuTHoro moisi. Craructuka ¢oroHOB. DEeHOMEHOJOrHYecKas Teopus
WCITyCKaHUsl U TOMIONIeHus cBeTa. KopmyckynspHO-BOMIHOBOM ayanu3Mm. [lapamokcsl DWHIITEHHA.
HenporrnBopeunBOCTh KBaHTOBOM MEXaHMKH M HEOOXOIMMOCTh KBAaHTOBAHHS 3JIEKTPOMArHUTHOTO

T10JI4.




3. KBanToBas Teopusi CBOOOAHOTO IEKTPOMArHUTHOTO TTOJIS

OcHoBHBIE NOCTYNNaThl KBaHTOBOI Teopuu. [Ipunmun coorBercTBusa bopa. KBanroBanue cBo00oqHOTO
anekTpoMarHuTHoro mons. llpencraBienue uwucen 3anonHeHus. Omnepatopsl  pOXKACHUS U
YHUYTOXKEHUS! POTOHOB. KOMMyTaIlMOHHbIE COOTHOLICHUS AJIS Ynciia ()OTOHOB U HAIPSKEHHOCTEH
nossi. HysneBble konebanus 3eKTpOMarHuTHOTO OIS,

4. ®a3pl KBAHTOBAHHOI'O MO

Uzmepenue ¢assel. [Ipodnema oneparopa dassl. HeagexBarHoCTh moaxoaa ¢ UCIONb30BaHUEM (ha3bl U
qycla YacTHI[ KaK COMPSDKEHHBIX TepeMeHHbIX. “‘TpuroHomerpuueckue” ormeparopbl (asbl.
Omneparop ¢assl Ilerra-bapuerra. CooTHoleHHEe HeonpeaeaeHHOCTeH (a3a-urcio (GOTOHOB U ero
(uzndeckas HITIOCTPALIHUSI.

Cemecrtp: 2 (Becennuit)
5. Pa3nuuHble KBAHTOBBIE COCTOSIHUS JIEKTPOMArHUTHOTO TIOJIS
CBolicTBa KOTEPEHTHBIX COCTOSTHUHN. CoKaTble COCTOSHHUSI.
6. CooTHOIIEHNE HEONPEIEIEHHOCTEN 1151 KOMIOHEHT HAIPSKEHHOCTH 3JIEKTPOMAarHUTHOTO OIS

Pabora Jlangay u Ilaiiepica u OUCKyCCHSI O JIOKQJIBHOM ONMCAHWW KBAHTOBAHHOTO IOJISl. AHaln3
U3MEPEHUsl HANpSOKEHHOCTEH 1101 M COOTHOILUEHUS  HEOIpElesIEHHOCTEH Ml KOMIIOHEHT
HaNPSHKCHHOCTH 3JIEKTPOMAarHUTHOTO 1oJis B paborax bopa u Pozendensaa.

7. CBoiictBa ()OTOHOB

MowmenT. YetHocTb. [lomspuzanus. Yactuunas monspusanus. [lapamerpsr Ctokca.
8. IMapamokc Ditnmretina-Ilomonsckoro-Po3ena

[Tapanokc DiinmreitHa-Ilomonbeckoro-Pozena. KBanrosas tenenoprarus

9. PenaruBucTCKasi KBAHTOBASI TEOPUS ANEKTPOHOB

VYpaBuenue /[lupaka u ero coiicrBa. Cnun. Pemenust ypaBuenust Jupaka asi cBOOOAHOM YacTHUIIBL.
Cocrosaust ¢ orpunarenbHor sHeprueil. lllpeaunrepoBckoe “mpoxanue” anekrpona. Ilapamokc
Kneiina. Ilepexon k HepenssTUBUCTCKOMY mpeneny. OU3NYecKuil CMBICT PENIITUBUCTCKUX MOMPABOK
(ciuH-OpOuTaNBEHOE B3auMoJIeicTBUE, onpaBka Tomaca u T.1.). Pemenue ypaBHenus [upaka s
BOJOPOJONOA0OHOIO HOHA.

10. BropuuHoe KBaHTOBaHUE

HeycroiiumBocTh W mepecTpolika BaKyyMa T@IpH 3apsiie  aapa, OOJbIIeM KPUTHUYECKOTO.
DNEeKTPOH-TIO3UTPOHHBIA BakyyM (Teopusi dupaka). Poxxnenue map B CHIBHBIX NOJsIX. Bropuunoe
KBAaHTOBAHUE.

11. KBanToBas Teopusi B3aMMOACHCTBHS U3IYUEHHS C BELIECTBOM

B3aumopeiicTBue W3JIydeHUsT C BEIIECTBOM. Teopusi Bo3MylleHuH. [luarpammel deliHMaHa.
Ucnyckanue u norouierane ¢poroHoB. CIOHTaHHbBIE U MHIyLIUPOBAHHBIC TPOLIECCHI.

EcrecTBeHHas mmpuHa CHEKTPajibHBIX JUHUN (TOMyQEeHOMEHONOTHYECKH moaxond). PezonancHas

diryopecuieHIus.
Paccesinne cBera. KomOnHannonHoe paccesiHue. Pe3oHaHCHOE KOMOMHAIIMOHHOE PacCesHUe.



OnTrueckue cBOHCTBa 003e-KOHJCHCATa aTOMOB B JIOBYIIIKaX. YpaBHeHHe bpeiira.
12. BakyymHbI€ (ITyKTyalluy 3J€KTPOMArHUTHOTO MOJS U AJIEKTPOH-TIO3UTPOHHBIX TTap

JIamOoBckwii caur. Teopus u 3KcTIepuMEHT. PamnanronHoe 3aTyxanue. PacxoquMocTH B KBAHTOBOH
UIEKTPOIMHAMUKE U MPOLENypa UX ycTpaHeHus. [lepeHopMupOBKa Macchl U 3apsa.

13. KBaHTOBas ANIEKTPOAMHAMUKA B MUKPOIIOJIOCTH

IlonaBiieHne M yCwJIEHHE CIIOHTAHHOTO M3JIy4€HUs M ApYyrux nporueccoB. OJHOATOMHBIM Maszep.
VYnpasienne JOMOOBCKMM CABUIOM B MuUKporojoctd. [Ipobrema mNpUTOTOBIECHUS 3alaHHOTO
COCTOSIHUS 3JIEKTPOMArHUTHOTO II0JIsl B PE30HATOPE.

Oddexkr Kaszummpa. [dunamudeckuit s>¢pdext Kazumupa u  ero BO3MOXHBIE (U3NUECKHE
peanu3anuu. J{uramuaeckuii 3 dext JIrmbda.

14. IlposiBnenne cnaboro B3anMOICHCTBUS B ONITHKE

OCHOBBI €IMHOW TEOPUU AIIEKTPOMArHUTHOTO U ciiaboro B3anmoneicTBus .Citaboe B3auMozencTBre
U ONTUYECKOE TMPOSBICHUE HECOXPAHEHMsSI YETHOCTH B aroMax M Mojekynax. HecoxpaHenue
YETHOCTH W aHAIONbHbBIE (TOPOUAaTbHBIC) MOMEHTHI.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Jis ipoBeieHusl 3aHATUH MCTIONB3YIOTCS JOCKA U TIPOEKTOP.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. KBanToBas anekrpoaunamuka [Texcr]| : yue0. mocoOue i cTy/ieHToB ¢u3. cren. yH-ToB / B. B.
Bbepecrenkwuit, E. M. JIudum, JI. [1. [Turaesckuii .— 4-¢ u3a., ucnp. — M. : ®usmariur, 1989, 2001,
2002, 2006 .— 720 c.

2. KBanroBas anextponuHamuka [Texct]/B. H. I'pubos, -M. ; MkeBck, PerynsapHas n xaotudeckas
nuHamMuKka, 2001

3. Ksanrossie mosst [Texcr] / H. H. boromro6os, /[. B. [llupkos - M.®uzmariurt, 1980
4. KBanToBas anexTponuHaMuka 1iis paguodusukos [ Tekct]/b. A. I'pumanus, -M, U3n-so MI'Y, 1981
5. KBanroBas teopus nons [Texct]. B 2 1. T. 1/K. Unukcown, XK.-b. 3106ep , -M., Mup, 1984

6. Beenenue B cratuctudeckyto paguodusuxy u ontuky [Tekcr] / C. A. Axmanos, 1O. E. /IpsikoB, A.
C. Yupkun - M.Hayka, 1981

7. Onruyeckas KOTepeHTHOCTh U kBaHTOBast onTuka [ Texct]| = Optical coherence and quantum
optics/JI. Mannens, 3. Bonbd , -M., ®uzmarnur, 2000

JomnonHutensHas auTeparypa

1. KBanToBas teopus cBeta [Texct] / P. JloynoH ; nep. ¢ anri. A. A. Konokonosa ; nmox pea. I. B.
Ckporkorod - M.Mup,1976

2. Teopus dpyHaaMeHTanbHbIX nporeccoB [Tekcr]/P. detinman , -M., Hayka, 1978

3. ®otonb! u HenuHelHas onTuka [ Tekct]//]. H. Knbiiko, -M., Hayka, 1980

4. Jlenrronwt u kBapku [ Teker]/JI. B. Okynb, -M., Hayka, 1981

5. BeposSTHOCTHBIE ¥ CTATHUCTHYECKHE aCIeKThl KBaHTOBOW Teopuu [ Tekcr] : [yued. mocobue st
By30B] / A. C. XoneBo .— M. : Hayka, 1980 .— 320 c.

6. [Mpunrumns! HemmuelHOM ontuku [Tekcr]/U. P. Illen , -M., Hayxka, 1989

7. Cobpanue HayuHbIX TpyaoB [Tekct]. B 4-x T. T. 3. PaboThI 10 KWHETUYECKOH TEOPUH, TEOPHH
M3ITy9eHUS U OCHOBaM KBaHTOBOM mexaHuku 1901-1955/A. Diiamreiin , mox pen. U. E. Tamma, 4. A.
Cwmopoaunckoro, b. I'. Ky3nenosa , -M., Hayka, 1966

8. Jlex1uu 1Mo onTHKe, TEOPUHA OTHOCUTEINBHOCTH U KBaHTOBOW MexaHuke [Tekct]/JI. . MannenbiTam
, -M., Hayxka, 1972



9. Craructnueckue cBolicTBa paccessHaoro cseta [Tekct]/b. Kpocunbsnu, I1. lu [Topto, M.
Bbepronortu , -M., Hayka, 1980

10. KorepenTHsie epexoanbie nporiecchl B ontuke [ Texct], [Mmonorpadus]/U. B. Ercees, H. H.
Py6mosa, B. B. Camapuies, -M., ®usmariut, 2009

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://lib.mipt.ru/catalogue/1447/7t=764 — snexrponHas 6ubnuoreka dusrexa, pasnen «OnTuKay.
http://lib.mipt.ru/catalogue/94/?t=748 — snexrponHast 6ubnuoreka Pusrexa, paznen «duznkar.
http://www.edu.ru — ¢penepanpubiii mopran «Poccuiickoe oOpazoBaHue.

http://benran.ru —6ubnmnoTEeKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajemMun Hayk.
http://www.i-exam.ru — equnblil nopran MHaTepHET-TeCTHPOBaHUS B chpepe 0Opa3oBaHMUs.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOIo odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHUAIX HCIIOJIB3YIOTCA MYHLTI/IMCZ[I/II\/'IHBIC TCXHOJIOI'MH, BKJIIO4ad JEMOHCTPALHUIO
Hpe3eHTaL{HI7L CucrteMsl ckan u Zoom JUIA JUCTAHITMOHHOI'O 06yquH$[ u BG6I/IHapOB.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollUi IJUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOIIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare MU3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATH,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— CUCTEMaTHYECKOW CaMOCTOSATEIHHOU PabOTHI CTYICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMN JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOro Marepuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMbpIx CTyIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI IO TEMaM
JACIUTLINHBI.

Baxno ILOGI/ITLCH IOHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBbHBIX TCM, BOIIPOCOB, CJICAYCT OGpaH_[aTBCH 34 KOHCYJIbTalluIMU
IpernoaaBareiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadepa HAHOONITUKY U CIIEKTPOCKOIIAN

Kypc: 1

KBaJupuKaAnus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: IO.E. Jlo30oBuK, KaH. (u3.-MaT. HAyK, CTApPIINI HAYYHBII COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocoOeH BRIOUpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA JUCHUIIINHBI «KBanToBas TCOpHUA M3JIIYUCHUSA U KBAHTOBAA OIITHUKA» o6yqafoumﬁc;1

JOJIKCH:

3HATb:

— 0a30BbIE KOHOCIIIMKU M MCTOAbBI KBaHTOBOM QJICKTPOANHAMUKH, KBAaHTOBOM ONTHUKH | (1)I/ISI/IKI/I

ONTHUYCCKHUX SIBIICHUIA;

— COBPCMCHHBIC HpO6J'ICMLI " aKTyaJIbHBIC TCMEI B 00JIaCTH KBaHTOBOI QJICKTPOANHAMUKH, KBaHTOBOM

OIITUKHU H (bPIBI/IKI/I OIITHYCCKHUX ﬂBHeHHﬁ;

— OCHOBBl (DM3MKH B3aWMOJEHCTBUS 3JIEKTPOMArHUTHOIO M3JIYYCHHUS C BEIIECTBOM, HMEIOIINE
o0mepu3nuecKoe 3HaYCHUE U IPUMEHIEMBIE B Pa3INUHBIX (PU3NUECKUX AUCIUIIMHAX;
— TEOPHUIO0 OCHOBHBIX ONTHYECKUX 3P (PEKTOB;




yMeThb:
— MpPaBWIBHO BBIOMPATh MOAXOMAIINE (PU3MYECKHE MOIENU Ul PEIICHHS HCCICAOBATEIILCKUX H
NPUKJIAHBIX 3a]a4 B 00JIaCTH KBAaHTOBOM ONTHKU U HAHOOITHKH;
— MPOBOJIUTH HA OCHOBE BHIOPAHHBIX MOJIEJICH aHATUTHYSCKUE U YUCIICHHBIC PACUETHI;
— QHAJIM3UPOBATh IKCIIEPUMEHTAIIbHBIC JJAHHBIC B 00JaCTH KBAHTOBOI ONTHKY;
— HHTEPIPETUPOBATH CIICKTPBI OTPAKEHHSI, IPOXOXKICHUS, 1 KOMOMHAIIMOHHOTO PACCESIHUS CBETA;
— MPOU3BONUTH PACUET PA3TMUHBIX ONTHUECKUX I(D(HEKTOB;
- KPUTUYECKU OI[CHUBATh IIPUMEHUMOCTD IPUMEHSEMBIX METOAMK U METO/IOB
BJIA/IETh:
— HaBBIKAMH DPa0OTHl C COBPEMEHHOW HAy4HOW JUTEPaTypoidl MO TEMaTHKEe KBAaHTOBAs TEOPHS
U3JIy4YCHUS U KBAaHTOBAsI ONTHKA;
— METOJIaMH PEICHUS 110 TEMaTHKE KBAHTOBAs TEOPHS U3IyUSHHS Y KBAHTOBAsI ONTHKA;
— TEOPETUYECKUMHU OCHOBAMH OLICHOK () (PEKTOB B3aUMOJCHUCTBHUS U3ITYUCHHUS C BELIECTBOM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

B 1-M (ocennem) cemectpe:

B Hawanme Kaxoro 3aHATHS, 32 HCKIIOYEHHEM II€PBOTO, CTYAEHTHI MUIIYT KOHTPOJIBHYIO pPaboTy
JUINTENIbHOCThIO 10 MHHYT, Ha KOTOpOHM OTBe4yaroT Ha 4 Bompoca MO MarepuajaM MPEeablIyIero
3aHATHA. [lonmb30BaTbcs KOHCNEKTAaMM M JIPyTMMM MarepuallaMd B TEYEHHE KOHTPOJIBHOM paboThl
CTYAEHTaM 3aIpeniacTcs.

[Ipumepsl BOIIPOCOB KOHTPOIBLHON pabOTHI:

1. 3amumure ¢opmyny i TaMHIBTOHHAHA B3aUMOICHCTBUS HW3IYYEHHS C BELIECTBOM B
HEPEJSITUBUCTCKOM U PEJIITUBUCKOM IIOJIXOE.

2. Kakwue mpasuiia oTOopa Ui MOMIOMEHHS U KOMOMHAIIMOHHOTO paccesiHusi cBeTa? C ueM CBSI3aHO
aNbTepHATHBHOE MPaBHUIIO 3arpera’?

3 MOHO ¥ ynpaBiATh NOMVIOMIEHUEM U UCITyCKaHHEM cBeTa?

OueHka 3a KaxIyl0 KOHTPOJIBHYIO paboTy CTaBUTCS B §-0a/UIbHOM IIKaje M PAacCCUMTBHIBACTCA Kak
CyMMa OLICHOK 3a KaXIbIl U3 4 BOMPOCOB. 3a KKl BOIPOC CTAaBUTCS: 2 Oajlia — €Clid Ha HEro JaH
NpaBWIBHBIN OTBET, 1 6ayu1 — ecnu JaH YaCTUYHO BepHbIH oTBeT, 0 6aIoB — eciM OTBETa HET MM OH
HeBepHbI. OLieHKa M0 UTOraM TEKYyILEro KOHTposs B 1-M (OCEHHEM) ceMecTpe BBIYHMCISETCS Kak
cpenHee apu(pMEeTHIECKOE OLIEHOK 3a BCE KOHTPOJIbHBIE PabOThI, IpuBeieHHas K 10-0amnpHol mKane u
OKpyIIEHHAA 70 LeJIOro Yncia 6aios.

Bo 2-m (Becennem) cemectpe:

[Ipumepsl 3a1a4 U3 AOMAITHETO 3aJaHHs U Ha CEMUHApax:

1. OueHuTh BKJIaJ BAKyyMHBIX (IIYKTYyaIMid 3J€KTPOMArHUTHOTO MOJISI B ISMOOBCKHIA CIBUT, HCXOAS U3
MPOCTOH MOHENIH APOXKAHUSA DJCKTPOHA B MoJie (PIYKTYHPYIOUIETO 3JCKTPOMArHUTHOTO TMOJIL B
BaKyyMHOM cocTosiHuM. CpaBHUTH OLIEHKY CO CTPOrMM IonaxoznoM bere.

2. Hapucyiite ¢QeliHMaHOBCKHME IuarpaMmbl BTOPOTO TIOPSIKA B KBAaHTOBOW O3JICKTPOJMHAMUKE H
MOACHUTE UX (PU3MUYECKUN CMBICIT

3. Paccumnrars BKJIaJ HOISAPU3ALUH BaKyyMa B IIMOOBCKHM CABHT .

OneHka 3a KaXIyI0 MPaBUIIbHO PEMIEHHYIO 3a/1a4y CTaBHTCS IO IBYXOa/IbHON mikaine: 2 Oaia — eciiu
JIaHO BepHOE pelleHue, 1 6amn — eciam pemeHne YacTUuHO BepHO, 0 0aIoB — eciiu pelIeHus HeT WK
OHO HeBepHO. OLeHKa M0 UTOraM TEKYLIEro KOHTPOJIS BO 2-M (BECEHHEM) CEMECTPE BBIYUCISETCS KakK
cpenHee apu(pMeTHIECKOe OLICHOK 3a BCE 3a7aHusl, IpuBeneHHas K 10-0ayuibHOM 1IKasie 1 OKpyIJIeHHAs
JI0 LEeJIOTO YKcia 6aioB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[IpomexyTouHas arrecranusa no aucuuiiiuHe “KBaHTOBas Teopus HU3JIy4eHHS W KBAHTOBas ONTHUKA”
ocylecTBisieTcs B GopMe dK3aMeHa. DK3aMeH MTPOBOJUTCS YCTHO.

[IpumepHsbIil nepeyeHb KOHTPOIBHBIX BOIIPOCOB:

['amunbTOHOBa (hOopMa KIIACCHYECKON TEOPUHU H3ITyUCHHUSI.

KBanToBanue cBO6OIHOTO 3MIeKTpOMarHUTHOTrO nojist. [IpencrasneHue ducen 3amoiHeHus..
[Ipobnema kBaHTOBOI (Pa3bl.

KorepenTnsie cocTosHUSL.

wkwbh -

CoOTHOIIIEHHE HeOHpe).IeJ'IGHHOCTeﬁ AJI1 KOMITOHCHT HAIPS>KCHHOCTH JJICKTPOMATrHUTHOTO ITOJIA



6. BakyymHbIe KoneOaHuUs IEKTPOMArHUTHOTO TTOJIS.

7. Ypasuenue [lupaka u ero cpoiictsa. lllpennnrepoBckoe “apokanue” aeKTPoHa.

8. Ilapamoxc Kineiina.

9. BropuuHoe kBaHTOBaHue. YacTHIIBI M AHTUYACTHIIBI.

10. KBanToBast Teopust B3aUMOJEHCTBUS U3TYyUEHHUS C BEIIECTBOM.

11. Mcniyckanue 1 TomionieHue OTOHOB.

12. PaguanioHHas IMPUHA CIEKTPATbHBIX JTHHHM.

13. Pe3onancHas quryopecueHIusl.

14. Paccesnue cBera. KomOGunanmonnoe paccesiuue. Pe3oHaHCHOE KOMOMHAIIMOHHOE pacCesiHue.
15. Inarpammsl DeitHmana

16. YpaBuenue bpeiita.

17. JIamOoBckwii cABHUT. Teopus U SKCIIEPUMEHT.

18. PacxogumocT B KBaHTOBOM 2JIEKTPOAMHAMUKE W MpoIeaypa ux ycrpaHeHus. [lepeHopmupoBka
Macchbl 1 3apsja.

19. KBanToBas 351eKTpOAMHAMHIKA B MUKPOIIOJIOCTH. YIIPaBJICHHE CIOHTAHHBIM H3JTyUYEHHEM. .
20. YnpasneHue 13MOOBCKUM CABUIOM B MUKPOTIOJIOCTH.

21. Craruueckuii 3¢ ekt Kazumupa.

22. Innamuueckuit 3pdexr Kazumupa.

23. CnabGoe B3aMMOACWCTBME M OINTHYECKOE IPOSBICHUE HECOXPAHEHHsS UYETHOCTH B aToMax M
MOJIEKYJIaX.

24. HecoxpaHeHH€e YETHOCTH U TOPOUIaTbHBIE MOMEHTHI.

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

1. OueHnTh BKJIaJ BaKyyMHBIX (pIIYKTyalui 3J€KTPOMAarHUTHOTO MOJISI B IDMOOBCKHUI CBUT, MCXOIS U3
IPOCTOH MOJENN IPOXKAHUS DICKTpOHA B Moje (IYKTYHPYIOLIETO 3JI€KTPOMAarHUTHOIO IO B
BaKyyMHOM cOCTOSIHUHM. CpaBHHUTH OLIEHKY CO CTPOrHM oaxoaoM bere.

2. PaccunTarh BKJIaJ TOJIAIpU3allii BaKyyMa B JIOMOOBCKUIA CABHUTI .

[Ipumepsl 5K3aMEeHALMOHHBIX OUIIETOB
1. KorepeHTHBIE COCTOSIHHUSI.
2. YpaBuenue [lupaka u ero coiictsa. llIpegunreposckoe “aposkaHue” sIeKTpoHa.

3. JIsm6oBckuit cnBur. Teopusi 1 SKCIIEPUMEHT.

Kputepun onennBanus
OueHka «3a4TEHO» BBICTABIISCTCS CTYJICHTY, €CIM OH IPAaBWIBHO OTBEYAET Ha OOJIBLUIMHCTBO
KOHTPOJIBHBIX BONPOCOB (CM. BBILIE), YTO, B OCHOBHOM, OIpeJelisieTcsl B Mpolecce OOIIEeHUs Ha
JEKIUSIX.
OueHka «HE 3a4TE€HO» BBICTABIIAETCS 00yJaromEeMyCsl, €CIIM OH IUIOXO MOCEINal JIEKIMH U HE MOXET
OTBETHUTH Ha MOJAABJISIONIEE OONBIIMHCTBO KOHTPOJIBHBIX BOIPOCOB.

Ornenka 3a 3K3aMEH B KOHIIE 2-T0 (BECEHHET0) CEMECTpa BBICTABISACTCS KaK JIONS IK3aMEHAIMOHHBIX
BOTIPOCOB, Ha KOTOPBIE CTYJACHT JaJl TMPaBWIbHBIA OTBET, NpuBeAcHHAs K 10-0aiibHOM IKaje u
OKpYIJICHHAs 0 IIeJIOTO Yrciia 0ayuioB. MToroBas oreHka 3a 2-i (BECEHHUIH) CEMECTp BBIYMCIIACTCS
KaK CyMMa OIIEHKH I10 UTOTaM TEKYIIero KOHTPOJIS U OICHKH 3a dk3ameH. Eciu cymma Gombie 10, To
WUTOrOBas OlLCHKa paBHa 10.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

3ader B KOHIIE 1-ro (OCEeHHEro) cemectpa MPOBOAUTCS MO WUTOTaM TEKYIIEH YCIEBAEMOCTH IyTeM
OpraHu3aluy CIIEHUAILHOTO ONIPOCa, IPOBOAUMOTO B YCTHOU (opMme.



OK3aMeH BO 2-oM (BEceHHEM) ceMecTpe MpOBOJUTCS B YCTHOW ¢opMe TIO 3apaHee
chopMyIUpOBaHHBIM BompocaM. KaxKIplii CTYIEHT MoiydaeT Cly4yailHbIi 3K3aMEHALMOHHBIA OHIIET.
ITocne 30 MUHYT MOATOTOBKH CTYIEHT AOJDKEH YCTHO OTBEYATh HA IOJyYCHHBIE UM BOIPOCHI, BpeMs
OTBETa HE JOJKHO MPEBHIIATH OAWH aCTPOHOMHUYECKH yac. [Ipu moAroToBKe OTBETOB CTYAEHT MOXKET
MI0JIb30BaTHCSI CBOMMH KOHCIIEKTaMH.



