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AHHOTANMA

Kypc HampaBneH Ha 03HAKOMJICHHE CTYJEHTOB C OCHOBHBIMU MOHATHUSIMU U SIBJICHUSMU B KBAHTOBOU TEOpUU
M3ITy4eHUS U KBAHTOBOM ONTHKE.

Coneprkanre Kypca pacCuyuTaHO Ha CTYACHTOB, CIICIUATU3UPYIOMUXCS B O0JIACTH ONTUKHA U CIIEKTPOCKOIIHH,
HAHOONTHUKH, ,JIa3epHON (M3MKH, a Takke (PU3UKK B3aUMOJCHCTBUS M3IyUYEHHs C BeulecTBOM. M3noxkeHue
Kypca Oymer omupaTrhcsi Ha 0a30BbIe OCHOBHI ONTHKH, MIEKTPOIMHAMUKHA U KBAHTOBOM MeXaHUKU. BBomsTCs
OCHOBHBIC MTOHSITHUS, IPUHITUIIBI U anmapar KBAHTOBOW JIEKTPOAMHAMUKH, 00CYKIAIOTCSI OCHOBHBIC d((EKThI
B3aUMOJICHCTBUS CBETa C BemecTBOM. PaccMoTpeHbl 3(pdeKThl BaKyyMHBIX (DIYKTyaIuil 371eKTPOMarHUTHOTO
MOJISt U UX TIPOSIBIICHHUS B  CHIEKTPOCKOMUH. J[JIsI 3aKperieHusi TEOpeTUIEeCKOro MaTepualia OyJeT mpeaiokeHo
HECKOJIBKO 3aJ1a4 JJIs JIOMAlllHed paboThl. YCIemHoe OCBOSHUE MaTepUaioB JAHHOW JMCIMILIUHBI JOJKHO
MO3BOJINTh CTYJAEHTaM OPUEHTHUPOBATHCS B COBPEMEHHOW KBAaHTOBOW ONTHKE W HAHOONTHKE, a TaKXKe
pazOuparbcsi B OCHOBHBIX MOJXOJAX M KOHIICTIIIUAX, HWCIONB3YEMBIX I HHTEPIPETANHHA ONTHYSCKUX
addekToB. OcBoeHHE Kypca TOTpeOyeT OT ciymareiei XOpOIIero 3HaHWsI KYpPCOB JIIEKTPOAWHAMHUKH M
KBAaHTOBOU MEXaHHUKHU HA YPOBHE, COOTBETCTRYIOILIETO MPENOJABAHUIO ATUX Auctuiuind B MOTU.

1. leau u 3apauu

eap AUCUMNIMHBI

Lenp kypca 3akito4aercsi B TOM, YTOObI AaTh CTYIEHTaM 3HaHUS 00 OCHOBHBIX HMOHATHSX M d(deKTax
KBAaHTOBOHM 3JIEKTPOAMHAMUKM M KBAaHTOBOW omnTuku. I[lo OkoHYaHMM y4eOHOTO Kypca CTYICHTBI
JNOJDKHBI 3HAaTh OCHOBHBIC TIOHSATHSI W METOAbl KBAaHTOBOM TEOPHM M3IYYCHHS M KBAHTOBOM
orntuky,.llensio guctumuael  “ KBaHTOBas TeOpHsl H3ITydeHHs M KBAaHTOBas ONTHKA ~ SBISETCS
n3ydeHne PU3NUECKUX OCHOB, MaTEMaTHUECKOIO arapara KBaHTOBOH JIEKTPOAMHAMUKN U KBAHTOBOM
OIITUKU U TEOPUU OCHOBHBIX SIBJICHUI B3aMMOJCIHCTBUS U3JIy4Y€HUS C BEIECTBOM. BakHOCTh HaHHOIO
Kypca MpOAWKTOBaHA HEOOXOIMMOCTBIO B MOATOTOBKE JJIsl BBICIICH IIKOJIBI, HAYYHBIX YUPEXKICHUN U
MPOMBIIIICHHOCTH BBICOKOKBAJIU(HIMPOBAHHBIX CIICIIMATUCTOB B O0JIACTH COBPEMEHHOH ONTHKH U
CHEKTPOCKOIIHH.

33]13‘[1/[ JAUCHUIIINHBI

* OCBOGHHUE CTyJACHTaMH 0a30BbIX 3HAHWW B OOJACTH KBAHTOBOW TEOPHUS W3IYUYEHUS M KBAHTOBOU
OIITHKHU,

* IpUOOpPETeHNE OCHOBHBIX TEOPETUYECKUX 3HAHUM B 00JIaCTH CHEKTPOCKOIIUH U ONTHKH;

¢ OKa3aHuc KOHCYJILTaI_[I/Iﬁ U oMOIIM CTYACHTaM B PCIICHHUU KOHKPETHBLIX TCOPECTUYCCKUX 3alda4d B
obmactu CIICKTPOCKOIINH 1 HAHOOIITUKH,

* IpHOOPETCHNE HABBIKOB CAMOCTOATEIBHOM paboThl B 001aCTH CIIEKTPOCKOINY U KBAHTOBOW OITHKH.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

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

OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTallbHbIC

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
Hay4HbIC 3HaHUS B 00JacTy (PU3NKO-MaTeMaTHIeCKUX HayK

Hay4YHbBIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHATBHOM e TEIbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEBHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIacTH cBOeil |uccieoBaHUil B obnmactu  cBoed  mpodeccHoHaIbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
npogeccHoHaIBHBIC 329K WCIIONIb3yeMOW B COBPEMEHHOM  HAyYHO-TEXHHUYECKOU
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAay4YHOW AEATEIBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN




OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabdaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NPH PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHS B ob0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemiarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITENLHOCTH

I[IK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

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

U (U3MKH

3HATh!
— 0a30Bble KOHIICMIIMM M METOIbl KBAHTOBOH OJICKTPOIMHAMMKH, KBAaHTOBOW ONTHKHU
OINITHYECKHX SIBIICHUH;
— COBpEMEHHBIE NPOOJIEMBI U aKTyaJIbHbIC TEMbI B 00JIACTH KBAHTOBOI JIEKTPOANHAMUKH, KBAHTOBOM
ONTHKH ¥ (PU3UKU ONTUYCCKUX SBICHUIA;
— OCHOBBI ()M3MKHM B3aMMOJCHCTBHS DJICKTPOMarHUTHOTO M3JIY4YEHHs C BEIIECTBOM, HMEIOIIUE
o01epU3NIECKOe 3HAUCHHE U TPUMEHSIEMBIC B Pa3JIMYHBIX (PU3NIECKUX AUCIUILTHHAX;
— TEOPHUIO0 OCHOBHBIX ONTHYECKUX I (PEKTOB;
YMETb:
— TNpPaBWIBHO BBIOMPATh MOAXOIAIIME (U3UUECKUE MOACTH ISl PEUICHUS HCCIEeNOBaTeIbCKUX M
NPUKJIATHBIX 3324 B 00JIaCTH KBAaHTOBOM ONTHKU U HAHOOITHKH;
— MMPOBOJIUTH HA OCHOBE BHIOPAHHBIX MOJIEJICH aHATUTHYECKUE U YUCICHHBIC PACUETHI;
— QHAJIM3UPOBATh IKCIIEPUMEHTAIILHBIC JJAHHBIC B 00JaCTH KBAHTOBOI ONTHKY;
— HHTEPIPETUPOBATH CIIEKTPBI OTPAKEHUSI, TPOXOXKICHHS, 1 KOMOMHALIMOHHOTO PACCEsTHHS CBETA;
— MPOU3BOUTH PACUET PA3TUUHBIX ONTHUECKUX I(D(DHEKTOB;
- KPUTUYECKU OL[CHUBATh IIPUMEHUMOCTh IPUMEHSEMBIX METOAMK U METO/IOB
BIIAJICTh!

— HaBBIKAMHU pPabOTHI C COBPEMEHHOU
W3IyYCHHS U KBAHTOBAs OTTHKA,

HAy4YHOM JHUTEpaTypod IO TEMaTHKE KBaHTOBas TEOpPHUs

— METOJaMH PELICHHS [0 TeMaTUKe KBAaHTOBAsI TEOPHUS M3JIyUYCHHUS U KBAHTOBAsI ONTHKA;
— TEOPETUYECKUMH OCHOBAMH OLICHOK 3((EKTOB B3aNMOAEHCTBHS H3IIyYCHHUS C BEIIECTBOM.

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

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

Tema (pazmen) TUCITUTUIHHEL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




Jivnunn | cumnuepon | siauupai. peuuio pabora

1 KBanToBas Teopus CBOOOIHOTO 4 10
3JIEKTPOMArHUTHOTO I1OJIs
PaznuuHble  KBAaHTOBBIE  COCTOSIHUS

2 3JIIEKTPOMATHUTHOIO T10JIS1. ®da3bl 4 10
KBaHTOBAaHHOTO I1OJISI
CooTHOLICHHE HEONPEAEICHHOCTeH IS

3 KOMITOHEHT HaNPSKEHHOCTH 4 10
3IIEKTPOMArHUTHOTO OIS

4 CgroiicTBa ()oTOHOB 3 10

5 Bropuunoe kBaHTOBaHUE 4 10

6 KBanroBass Teopust  B3aMMOAEHCTBUS 4 ]
U3ITYYECHHS C BEILECTBOM
BakyymHsie baykTyanun

7 3NEKTPOMArHUTHOTO oA u 4 8
3NIEKTPOH-TIO3UTPOHHBIX AP

] [IposiBenue cmaboro B3amMOJIEHCTBHS B 3 9
OTITHKE

Hroro yacos 30 75

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2.

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

Cemectp: 1 (Ocennuii)

1. KBaaToBas TCOpHUA CBO6OI[HOFO QJICKTPOMArHuTHOTO MOJIA

OcHOBHBIE TOCTYNAThl KBaHTOBOM Teopuu. [Ipunnun coorBercTBust bopa. KBantoBanue cBo6oaHOTO
JJIeKTpoMarHuTHoro 1moss. Ilpencrasienue wuucen 3anonHeHusi. Oneparopsl pOXKACHUS U
YHUUTOKEHUS! (oTOHOB. KOMMyTalliOHHBIE COOTHOIIEHUS AJIsl 4ncia (GOTOHOB M HANPSKEHHOCTEH
nons. Hynesble koieGaHus 371€KTPOMAarHUTHOTO TOJIS.

2. PazanuHble KBAHTOBBIE COCTOSIHUS 3JICKTPOMArHuTHOI'O I10JI4. ®a3pl KBAHTOBAHHOTO TTOJIS

CroiicTBa KOTepeHTHBIX cocTosHui. Cxkarble cocrosHusi. V3mepenue dasel. [Ipobiema omeparopa
¢a3pl. HeagekBaTHOCTh MoOIxoJa C HCIONb30BaHKWEM (a3bl M YUCIIA YaCTUI] KaK COMPSDKEHHBIX
nepeMeHHbIX. “Tpuronomerpuueckue” onepatopbl ¢aszsl. Omeparop ¢as3er [lerra-baprerra.
CooTHolieHre HeonpeaeaeHHocTel (a3a-unciao (OTOHOB U €ro pU3nuecKas WITIOCTPALHSL.

3. CooTHOIICHUE HeOHpeﬂeHeHHOCTGﬁ JJIs1 KOMIIOHCHT HANPSXKCHHOCTH JICKTPOMATrHUTHOTO TTOJIA

Pabora Jlangay u [laiiepnca w AMcKyccHsi O JOKaJbHOM ONMCAHUKM KBAaHTOBAHHOTO TOJS. AHAIH3
W3MEpPEHUs] HAIpPsDKEHHOCTEHM MO M COOTHOLIEHMSI  HEONPEAENEHHOCTEM Ml KOMIIOHEHT
HAaIpsDKEHHOCTH JIEKTPOMArHUTHOTO 1ot B paborax bopa u Posendenbaa.

4. CpoticTBa (hOTOHOB
Mowment. YetHocTb. [longpuzanusa. Yactuunas nonspuzanus. [lapamerpsr Ctokca.

5. BropruHo€e KBaHTOBaHUE



HeycroiitumBocTs W mepecTpolika BakyyMa I@pH 3apsiie  Aapa, OoJblIeM KPUTHYECKOTO.
DNeKTPOH-TIO3UTPOHHBINA BakyyM (Teopus Jupaka). PoxxneHue map B CHIIBHBIX NOJsiX. BropuuHoe
KBaHTOBaHHUE.

6. KBanToBas TCOpHUA B3aPIMO).IeI>iCTBHH H3JTy4CHUA C BCIICCTBOM

B3aumoneiicTBue u3inydyeHus ¢ BelmecTBoM. Teopus Bo3myeHni. JlnarpaMmmer  deliHMaHa.
Ucnyckanue u norouienne ¢poroHoB. CIOHTaHHbBIE U MHIyLIUPOBAHHBIC TPOLIECCHI.

EcrecTBeHHas mmpuHa CHEKTpajibHBIX JUHUN (TOMyQEeHOMEHONOTHYeCKHid moaxon). PezonancHas
diryopecuieHIus.

Paccesnue ceera. KomOunamonnoe paccesiuue. Pe3oHaHCHOE KOMOWHAIIMOHHOE PacCesiHue.
OnTrueckue cBOHCTBa 003e-KOHJCHCATa aTOMOB B JIOBYIIIKaX. YpaBHeHHe bpeiira.

7. BakyyMmHbIe (DiIyKTyanuy 3JIeKTPOMarHUTHOTO TIOJISL M DJIEKTPOH-TIO3UTPOHHBIX Tap

JIamOoBckwmii caur. Teopus u skcriepuMeHT. Paguanronnoe 3aryxanue. PacxoquMocT B KBaHTOBOH
UIEKTPOIMHAMUKE U IPOLENYpa UX ycTpaHeHus. [lepeHopMupoOBKa Macchl U 3apsa.

8. IIposiBneHue cnmaboro B3aMMOICHCTBHS B ONITHKE

OCHOBBI €IMHOW TEOPUH AIIEKTPOMATHUTHOTO M ciiaboro B3ammMojieiicteus .Ciiaboe B3auMOICHCTBHE
U ONTUYECKOE TMPOSBICHUE HECOXPAHCHUS YETHOCTM B aroMax M Moisekyinax. Hecoxpanenue
YETHOCTH W aHAIOJbHbBIE (TOPOUIaTbHBIC) MOMEHTHI.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYylIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Jis poBeieHusl 3aHATUH MCTIONB3YIOTCS JOCKA U TIPOEKTOP.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

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

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

3. Ksanrossie mosst [Texcr] / H. H. boromro6os, /[. B. [llupkos - M.duzmariur, 1980
4. KBanToBas anexTponuHamMuka i 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. Yupxkun - M.Hayka, 1981

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

JomnonHutensHas auTeparypa

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

2. Teopus dpyHaaMeHTaNbHbIX nporeccoB [Tekcr]/P. delinman , -M., Hayka, 1978

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

4. Jlenrronnt u kBapku [ Tekcer]/JI. B. Okynb, -M., Hayka, 1981

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

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

7. Cobpanue HayuHbIX TpynoB [Tekct]. B 4-x T. T. 3. PaboThI 10 KHHETUYECKOH 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 Mo onTHKe, TEOPHUHA OTHOCUTEINBHOCTH U KBaHTOBOW MexaHuke [Tekct]/JI. 1. Mannenbiram
, -M., Hayxka, 1972

9. Craructnueckue cBoiicTBa paccessHHoro cseta [Tekct]/b. Kpocunbsnu, I1. u [lopro, M.
bepronortu , -M., Hayka, 1980

10. KorepenTHble nepexoanbie mporecchl B onTrke [ Tekct], [MoHorpadwus]/U. B. Escees, H. H.
PyOuoga, B. B. Camapues, -M., ®uzmariurt, 2009

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://lib.mipt.ru/catalogue/1447/?t=764 — snextponnas oubnmoreka dusrexa, paszaen «ONTHKAY.
http://lib.mipt.ru/catalogue/94/?t=748 — snexrponHas 6nbnuoreka duszrexa, paznen «DPusnkay.
http://www.edu.ru — penepanbHbiii mopran «Poccuiickoe 00pazoBaHHe).

http://benran.ru —6nbnMoTEKa IO ECTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK.
http://www.i-exam.ru — eauHbIi opTan MHTEpHET-TECTHpOBaHUS B cpepe 0Opa3oBaHHUS.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
npe3erTanuii. CucreMbl cKaiin 1 Zoom JUIst JUCTAHIIMOHHOTO OOYYEHHUsI U BEOUHAPOB.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JTUCHUIUIMHY, JIOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B peE3yabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT JOJIKCH 3HATh OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— CHCTEMaTHU4eCKOW CaMOCTOSTENbHOM paboThI CTy/IeHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIEW U MPOMEXYTOUYHON aTTeCTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYIbTalUsAMH
MIpenoAaBaTesio.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa HAHOONTHKHU U CIIEKTPOCKOITUH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3zpaGoTunk: IO.T". Baitnep, a-p ¢us.-mar. Hayk, mpodeccop



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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH 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 aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS 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 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
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

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccroHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YJbTATC U3YUYCHUA AUCHUILIAHBI ((BBC,[[GHI/IC B KBAHTOBYIO TCOPHUIO U3JIYUCHUSA U KBAHTOBYIO OIITHUKY»

00yJaromuiics JOmKeH:

3HATb:

— 0a30BbIE KOHICTIINUKU M METOAbI KBAaHTOBOM QJICKTPOANHAMUKU, KBAaHTOBOM OITHKH

ONTHUYCCKHUX SIBIICHUIA;

u (uU3MKH

— COBpPCMCHHBIC HpOGJ’ICMBI " aKTyaJIbHbBIC TCMEI B 00J1acTH KBaHTOBOI QJICKTPOJANHAMUKH, KBaHTOBOM

OIITUKHU H (bPIBI/IKI/I OIITHYCCKHUX ﬂBHeHHﬁ;

— OCHOBBI (PM3MKH B3aUMOACWUCTBUS DIEKTPOMArHUTHOTO H3IYYEHHS C BELIECTBOM, HMEIOLIHNE
o0mepu3nuecKoe 3HaYCHUE U IPUMEHIEMBIE B Pa3INUHBIX (PU3NUECKUX AUCIUIIMHAX;
— TEOPHUIO0 OCHOBHBIX ONTHYECKUX 3P (PEKTOB;




yMeThb:
— TMpPaBWIBHO BBIOMPATh MOAXOMAIIME (U3UYECKUE MOACTH IS PEUICHUS HCCIeNOBaTEIbCKUX M
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 DPa0OTBl C COBPEMECHHOW HAy4YHOW IJUTEPATYpOil IO TEMaTHUKE 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 Havanme Kakgoro 3aHATHS, 32 WCKIIOYEHHEM MEepBOTO, CTYICHTHI NMUINYT KOHTPOJBbHYIO padboTy
JUINTENBHOCTHI0 10 MHMHYT, Ha KOTOpOH OTBe4aroT Ha 4 Bompoca IO MarepuanaM MpPeAbITyIIEro
3aHATHA. [lonmb30BaThcs KOHCIIEKTAaMM M JIPyTMMM MarepuajaMd B TEUEHHE KOHTPOJIBHOH palboThI
CTyZIEHTaM 3aIlpeIaeTcs.

[Ipumepsl BOIIPOCOB KOHTPOIBHON pabOTHI:

1. 3anwmmmure (bOpMy.]'Iy I TaMHJIBTOHHAHa B3aHMOI[61>iCTBPISI HU3J1ydYeHus C BCHICCTBOM B
HEPCIIATUBUCTCKOM U PEIIATUBHUCKOM ITOAXOAC.

2. Kakue npaBuia otbopa Juisi TOMIONICHUs 1 KOMOWMHAIIMOHHOTO paccesiHus cBeta? C 4eM CBsI3aHO
aNbTepHATHBHOE MPaBUIIO 3arpera?

HpI/IMepBI 3aa4 U3 JOMAIIHECTO 3a/laHud U Ha CCMUHapax:

1. OueHuTh BKJIAJ BaKyyMHBIX (UIYKTYyallMid 3J€KTPOMArHUTHOTO MOJIS B ISMOOBCKHIN CIIBUT, UCXOAS U3
MPOCTOH MOIENM JAPOXKAHUS D3JICKTPOHA B IMOJE (DIYKTYHPYIOIIETO 3JIEKTPOMArHUTHOTO IIOJSl B
BaKyyMHOM cocTosiHUM. CpaBHUTH OLIEHKY CO CTPOrMM noaxoznoM bere.

2. Hapwucyiite (elHMaHOBCKME aUarpaMMbl BTOPOTO MOpSAKAa B KBAHTOBOW OJJIEKTPOJUHAMUKE H
MOACHUTE UX (PU3MUECKUN CMBICIT

3. Paccuurarp BKJIaJ TIOJISIpU3allii BaKyyMa B JIODMOOBCKUIA CABHUI .

OrneHka 3a KaXXIyro MPaBIWIBHO PEIIEHHYIO 33/1ady CTaBUTCS MO JByXOAILTHHOM mikaje: 2 0amra — eciau
JIAaHO BEepHOE peleHue, 1 6ann — eciu penieHue YacTUIHO BepHO, 0 0aJlloB — €Ciin peIIeHus] HEeT WIN
oHO HeBepHO. OIeHKa 110 UTOTaM TEKYIIETO KOHTPOJIS BO 2-M (BECEHHEM) CEMECTPE BBIYHCIISETCS KaK
cpeanee apupMeTHUECKOE OIIEHOK 32 BCe 3aJlaHusl, TpuBeAcHHAs K 10-0ampHOM 1IKaie 1 OKpyTiieHHAS
IO LIEJIOTO YKcIia OaJljIoB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

[IpomexyTouHas arrecranus no aucuuiiuHe “KBaHTOBas Teopus WM3MydeHHS M KBAaHTOBas ONTHKA”
ocyecTBisieTcs B GopMe dK3aMeHa. DK3aMeH MTPOBOJUTCS YCTHO.

IIpumepHBI IepeueHb KOHTPOJIBHBIX BOIIPOCOB:

['amunbTOHOBaA (hOopMa KIIACCHYECKON TEOPUHU H3ITyUCHHUSI.

KBantoBanue cBo60IHOTO 3MeKTpOMarHUTHOTro nojis. [Ipencrasnenue ducen 3amoiHeHus.
[Ipobnema kBaHTOBOI (Pa3bl.

KorepeHnTtHble cocTOSIHUSL.

CooTHoLIeHHE HEONPEACICHHOCTEH IS KOMIIOHEHT HAPSXKEHHOCTH SJIEKTPOMArHUTHOTO TOJIS
BakyymHbie kojeOaHMs! 3IEKTPOMArHUTHOTO TTOJIS.

VYpasuenue Jlupaxka u ero cBoiictBa. llIpenuarepoBckoe “npoxanue’ AMEKTPOHA.

[Tapanokc Kneitna.

AN i

9. BropuuHoe kBaHTOBaHME. YaCTULBI U AHTUYACTUILIBL.

10. KBanTOBast TEOpHUsI B3AUMOJCHCTBUS U3TyUYECHHUS C BEIICCTBOM.
11. Ucmyckanue u moriomnieHne GoTOHOB.

12. PagrianoHHas MHUPUHA CIEKTPAIBHBIX JTMHHUM.



13. Pe3onancHas quryopecueHIusl.

14. Paccesnue cBera. KomOGunanmonsnoe paccesiaue. Pe3oHaHCHOE KOMOMHAIIMOHHOE pacCesiHue.

15. Inarpammsl DeitHmana

16. YpaBuenue bpeiita.

17. JIamOoBckwii cABHUT. Teopus U SKCIIEPUMEHT.

18. PacxogumocT B KBaHTOBOM AIEKTPONMHAMUKE W Tpollenypa ux ycTpaHeHud. [lepeHopmmpoBka
Macchl 1 3apsja.

19. KBanToBas 351eKTpOAMHAMHIKA B MUKPOIIOJIOCTH. YIIPaBJI€HHE CIOHTAHHBIM H3JTyUYEHHEM. .

20. YnpasneHue 13MOOBCKUM CABUIOM B MUKPOTIOJIOCTH.

21. Craruueckuii 3¢ ekt Kazumupa.

22. Innamuueckuit 3pdexr Kazumupa.

23. CnabGoe B3aMMOAEWCTBME M OINTHYECKOE TMPOSBICHWE HECOXPAHEHHS YETHOCTH B aroMax H
MOJIEKYJIaX.

24. HecoxpaHeHH€e YETHOCTU U TOPOUIaTbHBIE MOMEHTHI.

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

1. OueHnTh BKJIaJ BaKyyMHBIX (PIIYKTyalui 3JE€KTPOMAarHUTHOTO TOJISI B IDMOOBCKHUI CIBUT, HCXOMS U3
IPOCTOH MOJEIN APOKAHUS 3JICKTPOHA B Mojie (IyKTYHPYIOLIETO 3JIEKTPOMAarHUTHOTO NOJSA B
BaKyyMHOM cOCTOSIHUM. CpaBHHUTH OLIEHKY CO CTPOrHM MoaxoaoM bere.

2. PaccunTarp BKJIaJ NOJSPU3aLUHU BaKyyMa B JIDMOOBCKHUI CIBUT .

[Ipumepsl 5K3aMEeHALMOHHBIX OUIIETOB

1. KorepeHTHBIE COCTOSIHHUSI.

2. YpaBuenue [lupaka u ero coiictsa. llIpeaunreposckoe “aposkaHue” sIeKTpoHa.
3. JIsm6oBckuit cnBur. Teopusi U SKCIIEPUMEHT.

Kputepun onennBanus
Onenka 3a 9K3aMEH B KOHLIE CEMECTpa BBICTABISICTCA KakK JIOJIsl SK3aMEHAIIMOHHBIX BOMPOCOB, HA
KOTOpbIE CTYIACHT Jajl NpPaBWIBHBIA OTBET, NpuBeAeHHAas K 10-0ayuibHOM mIKase M OKpyIJICHHAs 110
uenoro ymucna OamioB. VToroBas oleHKa BBIYMCISIETCS KaK CyMMa OLIEHKM TI0 HTOTaM TEKYLIETO
KOHTPOJISI U OLIEHKH 3a 3k3aMeH. Eciu cymma Gonbiiie 10, To utorosas orieHka pasHa 10.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH B KOHIIE CEMECTpa MPOBOIUTCS B YCTHOM (opme 1o 3apaHee cHOpMyYIUPOBAHHBIM BOIIPOCAM.
Kaxxiplii cTylneHT monydaeT ciydailHbli 3k3amMeHanmoHHbld OwmieT. [locine 30 MHHYT MOATOTOBKH
CTYZIEHT JIOJDKEH YCTHO OTBEYATh HA MOJyYECHHBIE UM BOIPOCHI, BPEMsI OTBETA HE JIOJKHO IPEBBILIATH
OIUH acTpoHoMudeckuil 4yac. [Ipy IOATOTOBKE OTBETOB CTYIEHT MOXKET I10JIb30BAThCSI CBOMMHU
KOHCIIEKTaMH.



