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1. IlepeyeHb MJIaHHPYeMBIX pe3yJbTATOB 00y4YeHHMs 10 JMCHUILJIMHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH pe3yJbTaTaMHU 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMBbl.

Hucuuninuna «KBaHTOBbIE CTAHAAPTHI YACTOThI M KBAHTOBbIE CEHCOPbI Ha OCHOBE
YJAbTPAX0JIOAHBIX ATOMOBY» HEOOXOAMMa JIJIs1 OBJIAJICHHUS] OCHOBHBIMHU NPEACTABICHUSIMHU O CXEMax
Y TIPUHIUIIAX TTOCTPOCHUSI COBPEMEHHBIX CBEPXUYBCTBUTEIIbHBIX KBAHTOBBIX CEHCOPOB.

Ilenb kypca — oBiageHue Oa30BBIMH NPUHIUIAMU M (QUINYECKUMH MEXaHU3MaMU
KOHTPOJIUPYEMOT'O MPUTOTOBJICHHUSI M OINPOCA KBAHTOBBIX COCTOSHUU YJIBTPaXOJIOAHBIX aTOMOB,
UCIONIb30BaHUS WX Ui TOCTPOCHHUS  ATOMHO-ONTUYECKUX  UHTeppepoMeTpoB U
BBICOKOYYBCTBUTEJILHBIX KBAHTOBBIX CEHCOPOB HAa X OCHOBE.

JlucuuninuHa HaleJeHa Ha (opMUpoBaHKE Y 00ydaromerocst npopeccHoHaIbHOW KOMIETEHIINH:

Pe3ynbTaTel ocBOEHUS
o0pa3oBaTenbHOM
MIPOrPaMMBI
(KOMIIETEHITNN )

WNHpukatopsl

Pe3ynbTarhl 00ydeHuUs 10 AUCIHUILTAHE

IK-1 Cnocobden
HCII0JIE30BATh
CTHeIaTN3UPOBAHHbBIE
3HAHWS B 001aCTH
(U3HUKY TIPU peLICHUH
IIOCTAaBJICHHBIX 3a/1a4 B
Hay4YHO-
HCCIIeIOBATEIIHLCKOM
eITEILHOCTH B
COOTBECTCTBUH C

mpoduiemM MOArOTOBKYU B

3aBHCHMOCTH OT
crierupuKy 00bEKTa
MCCIICTOBAHMSL.

MK 1.1 [Tpumensier
CTeIMaTN3UPOBAHHBIC
3HaHUs B 007acTH QU3UKU
MPU PEIICHUN KOHKPETHBIX
3ajiay B 00JIACTH HAyYHBIX
MCCIEeOBaHUN B
COOTBETCTBUU C IpoduiieM
MOJITOTOBKH B
3aBUCUMOCTH OT
crenupuku 00beKTa
MCCIICIOBaHM.

I1K 1.2 Beibupaer
HanOosee 3¢ (heKTuBHBIE
METOJIBI pEIICHUS
KOHKPETHBIX 3a/1a4 B
00JaCTH HayYHBIX
MCCIICIOBAHNM B
COOTBETCTBUU C MPOPHIIEM
MOJrOTOBKH B
3aBUCUMOCTH OT
crenupuku 00beKTa
MCCIICTOBAHMS.

3HATBH METO/IBI U CIIOCOOBI IIOCTAHOBKH U
pereHus 3a1a4 GU3HIECKUX UCCIICOBAaHUH B
00J1aCTH KBAaHTOBBIX CTAHIAPTOB YaCTOTHI U
KBaHTOBBIX CEHCOPOB Ha 0a3e yJIbTPaxOJ0IHBIX
ATOMOB, IIPUHITUIIBI JCHCTBHS, (DYHKIIMOHAIEHEIC
1 METPOJIOTHYECKHE BO3MOKHOCTH COBPEMEHHOM
armapaTypsl Ui GU3UIECKUX UCCIICIOBAHHIA B
007aCTH KBAaHTOBBIX CTAHAAPTOB YaCTOTHI U
KBAaHTOBBIX CEHCOPOB Ha 0a3e yJIbTPaxOJIOIHBIX
ATOMOB, BO3MOXXHOCTH, METOJbI M CHCTEMBI
KOMITBIOTEPHBIX TEXHOJOTHH JIJIsT PU3NUICCKUX
TEOPETUUYECKUX U IKCIIEPUMEHTAIbHBIX
WCCIICAOBAHUN B JAHHOU 00J1acTH, 00JaCTH
MPUMEHEHUI KBAaHTOBBIX CEHCOPOB Ha OCHOBE
ATOMHO-ONITHYECKIX UHTEP(HEPOMETPOB,
OCHOBHBIE PUHITUIBI AaTOMHOMN
MHTEp(PEpOMETPUHN, OCHOBHBIE TIPUHITUTIBI
MOCTPOCHUS CTAaHAAPTOB YACTOTHI U KBAHTOBBIX
CEHCOPOB Ha OCHOBE XOJIO/IHBIX aTOMOB.
'YMeTh cCaMOCTOSITENIbHO CTaBUTh U PEIIATh
KOHKpETHBIE (PU3UUYECKUE 3aaUl HAYIHBIX
MCCIICIOBAaHHMM B 00JIACTH KBAHTOBBIX CTAHIAPTOB
YaCTOTHI U KBAHTOBBIX CEHCOPOB Ha 0aze
VIIBTPaXOJIOAHBIX AaTOMOB C UCIIOJIb30BaHUEM
COBPEMEHHOM arnmaparypbl 1 KOMITBIOTEPHBIX
TEXHOJIOTHH, TPUMEHSTH ITOJTYYCHHBIC 3HAHUS
MY PEIICHUH 33]]a4 U YTEHUH OPUTHHATBLHBIX
cTaTeil B 00J1aCTH KBAaHTOBBIX CTaHIAPTOB
YaCTOTHI U KBAHTOBBIX CEHCOPOB Ha 0a3e
YJIBTPaXOJIOJHBIX aTOMOB.

BiageTs HaBBIKAMU TTOCTAHOBKU M PEIICHHUS
3a/1ay HAyYHBIX UCCIICOBAHUN B 00J1aCTH
KBAaHTOBBIX CTaHJIapPTOB YaCTOTHI U KBAHTOBBIX
CEHCOPOB Ha 0a3e yIbTPaXOJIOHBIX ATOMOB C
MOMOIIHI0 COBPEMEHHBIX METOIOB U CPEJICTB




Pe3ynbTaThl 0cBOEHUS
o0pa3oBaTenbHOI
IPOrpamMMBbI
(KOMTIETEHIIMN )

HNuaukaTopsl Pe3ynbTarsl 00yueHus 0 AUCHUILTUHE

TEOPETHYECKUX U SIKCIIEPUMEHTAIBHBIX
Mccrae10BaHui, 0a30BbIMH MPUHIIUITAMEI
[IPUTOTOBJICHUS U MAHUITYJISILIUU
KOHTPOJMPYEMBIX COCTOSIHUI AaTOMHOM CUCTEMBI
OCHOBaMU TEOPUH JIA3€PHOTO OXJIAXKICHUS
HEUTPAJIbHBIX aTOMOB; MAaTEMAaTUYECKUMU
MOAXOAaMH JIJI1 ONUCAHUsI KUHETUKU
YJIbTPAXOJIOJHBIX aTOMOB B @aTOMHO-ONTHYECKUX
nHTEpdepomMeTpax, IPOBOAUTH OLICHKU
(hU3UYECKUX TTapaMETPOB PAITUIHBIX
MHTEP(PEPOMETPUUECKHIX CHCTEM.

2. MecTO IUCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Hucnunnmua «KBaHTOBBIE CTaHAApPThl YacTOThI M KBAHTOBBIE CEHCOPHI Ha OCHOBE
yIIbTPaxoJIOAHBIX aTOMOBY peaiinzyercs B 1 cemecTpe 1-ro Kypca Jiisi MarucTpaHTOB, 00y4aroIuXcsl
no HanpaBieHuto noaroroBku 03.04.02 dusuka. Kypc sBusercs oaHoN u3 npodeccuoHANIbHBIX
JTUCIUILIAH TI0 BBIOOPY, peann3yeMbiX Kadeapoil KBaHTOBOW IIEKTPOHUKU. OHa HEOOX0auMa IS
OBJIQJICHHS] OCHOBHBIMH MPEACTABICHUSIMHU CXEM IMOCTPOEHUSI COBPEMEHHBIX CBEPXUYBCTBUTEIBHBIX
KBAaHTOBBIX CEHCOPOB.

Jl7is yCHenHoro OCBOCHHsI Kypca He0OX0IUMO 3HaHHE TUHEHHON anreOpbl 1 MaTeMaTHYeCKOTO
aHaJIM3a U YMEHHE NMPUMEHSTh 3TH 3HAHUS TP PEIICHUH 3aJ]1a4, TaK KaK OHU COCTABJISIOT OCHOBY
MaTeMaTHYECKOro anmnapara KBaHTOBOM (PM3MKH, 3HAHWE OCHOB 3JIEKTPOMArHUTHOM TE€OpUU CBETA U
KBAaHTOBOM MEXaHWKH, TaK KaK HCCIEAyeMble BOIPOCHl OMUPAIOTCSI HAa KBAHTOBBIE CBOWCTBA
(U3MYECKUX CHUCTEM, T.€. BOJHOBBIC CBOWCTBA MAaTEpUU, a KOHTPOIb MU MAHHUMYJISIHUS aTOMHBIMU
CHUCTEMaMH TPOU3BOJUTCS PE30HAHCHBIM AJIEKTPOMATHUTHBIM T0JIeM. JIUCITUTIINHA MPEIIIECTBYET
BBHITIOJTHEHUIO KBaNTM(UKAIIMOHHON pabOThI CTY/IEHTA MO IaHHOW CTielnaIn3alii, TaK Kak J1aeT eMy
HEOOXOJMMBbIC 3HAHUS, HABBIKK M TPEJOCTABISICT MHCTPYMEHTHI JUISl BBIMOJTHEHHUS HAYYHBIX
UCCIIETIOBAaHHM B paMKax MOATOTOBKH €0 KBATH(PUKAITMOHHON paOOTHI.

3. prHOéMKOCTb JUCHUILUIMHBI B 3a4€THBIX €IUMHHIAX C YKazaHueM KOJHIECTBA
AKaACMHUYCCKUX YaCO0B, BbIACJICHHBIX Ha KOHTAKTHYIO pa60Ty oﬁyqammerocsl C
npemnoaaBaTrejiemM

Tpyno€MKOCTb TUCHUIUIMHBI COCTABIAET: 2 3a4ETHBIC €ANHUIIBI, /2 Yaca.
dopma NpoMeKyTOUHOM aTTecTaluu: 1 ceMecTp — 3K3aMeH.

Cemectp
No Bun nesarensHOCTH 1
1 Jlekmuu, u 16
[IpakTHdeckue 3aHATH, 4 16
JlaGopaTopHbie 3aHATHS, 9 -
3aHATHA B KOHTaKTHOW (popMe, 4 U3 HUX
4 36
5 ayJIUTOPHBIX 3aHATUH, 4 32
6 B DJIGKTPOHHO# popme, U -




7 KOHCYJIbTAIIMH, Yac. 2
8 MPOMEKYTOYHAST ATTECTAIUS, T 2
9 CamMocTosTeIbHAs paboTa, yac. 36
10 Bcero, u 72

4. CopepxaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3jiesiaM) ¢ YKa3aHHeM
OTBeJ¢HHOI0 HA HUX KOJIMYeCTBA aKaJeMHUYeCKHX YaCOB H BH/I0B YYeOHBIX 3aHATHI.

IIporpamma u ocHOBHOe coaepxkanue Jekuui (16 yacon)

BBenenue. (1 yac)

1.1. UcTtopus pa3BuTus pabot B 0071aCTH yJIbTPaxXOJIOAHBIX AaTOMOB.

1.2. OcHOBHBIE TOCTUKEHUS U (PU3UKO-TEXHUUECKUE NPHIIOKEHHS JTa3€PHO OXJIaXIEHHBIX
aTOMOB.

1.3. O6nactu npuMeHEeHU KBAaHTOBBIX CEHCOPOB HA OCHOBE aTOMHO-OTHYECKUX
UHTEP(PEpOMETPOB

. MaremaTu4eckue moaxoabl ONMCAHUSA OTKPBITHIX KBAHTOBBIX CHCTEM. (2 yaca)

2.1. JIBa moaxoaa AJisi ONMUCAHUS YBOJIOIMHA KBAHTOBBIX CHCTEM.

2.2. ®opMaau3M MaTPUIIBI TUIOTHOCTH.

2.3. DKBHBAJICHTHOCTH JBYX TOJXOOB.

2.4. Omneparop CIOHTaHHOM pesaKcaluy AJ1s aTOMHON MaTpHULbl IUIOTHOCTH.

Mexanu4eckoe eiicTBMe cBeTa Ha aTOMBbI (2 yaca)

3.1. DaexTpoaunoiabHOE NPUOIMKEHHE AJIsl ONTMCaHUs B3aUMOJICHCTBUS CBETa C aTOMaMH B
PE€30HaHCHOM MPUOIMKEHUN

3.2. D¢ ekt oTnaum npu B3aMMOAECHCTBUH CBETa C aTOMaMHU

3.3. Cuia CHOHTaHHOTO M BBIHY)KJICHHOTO CBETOBOTO JIaBJICHUS

OcHOBBI J1a3epHOT0 OXJ1axK1eHu (4 yaca)

4.1. BurnepoBckoe MpecTaBiIeHUe JIJIsl aTOMHOM MaTpHIIbl TNIOTHOCTH

4.2. MaTteMaTHuUeCKUH anmnapar peAyKLIUH KBAaHTOBO-KMHETUYECKOT0 YPAaBHEHHSI K YPAaBHEHHIO
®okkepa-Ilnanka jig KBa3UKJIACCUUYECKOTO OMMCAHNUS KUHETUKH aTOMHON CUCTEMBbI

4.3. MexaHu3Mbl JOIUIEPOBCKOTO JIA3€PHOTO OXJIaKICHUS.

4.4. TTpenensl 1a3epHOTO OXJIAXKICHUS

4.5. JlazepHOe OXJIaX/IeHUE B MOJISAX C HEOJAHOPOIHON MPOCTPAHCTBEHHOHN MOJISIpU3aIen

JIoByIIKH I HEHTPAJIbHBIX ATOMOB M HOHOB (3 4yaca)

5.1. MarautoonTtuyeckas JOBYIIKa

5.2. Jlopymika [Taynu 11 HOHOB.

5.3. YpaBHeHus Marbé.

5.4. CekynsipHOE U MUKPOJBUKEHHE HOHOB B PaJIMOYaCTOTHOMN JIOBYIIIKE.

5.5. 30HBI YCTOHYHBOCTH.

5.6. DddexTuBHBI noTeHIMAN. [ TyOMHA paglo9acTOTHON JOBYIIKH.

5.7. JlazepHOe€ OXJIaXKJCHHE HOHOB.

duznyeckas peajin3auus KOHTPOJIMPYeMOil MAHUNYJISIUMH KBAHTOBBIMH COCTOSIHUSIMH

aToMHoii cuctemsl (1 yac)

6.1. Pemmenne a@HaMHYECKONM 3aJadd »dBOJIONMM KBAHTOBBIX COCTOSIHMM aromMa B
3JIEKTPOMArHUTHOM I10JIe, OCIIIUISIIUY Padu.

6.2. MaHuIy A1 KBAHTOBBIMU COCTOSIHUSIMM @TOMHOM CHUCTEMBI C IIOMOLIbIO PE30HAHCHOTO
AJIEKTPOMAarHUTHOTO IOJIS.

du3nyecKre NPUHIUIBI U CXeMbI peajau3anuii aTOMHbIX HHTepdepomeTpoB (3 yaca)

7.1. OCHOBHBIE IPUHIUITEI ATOMHOM HHTEP(HEPOMETPHH




7.2. Cnextpockonus Pabu.

7.3. PaMcH CIEKTPOCKOTIHS.

7.4. Uatepdpepomerp Pamcu — bopze.

7.5. OnTuyeckue cTaHaapThl 4acToThl. JleBuanus Anana.

7.6. PamaHoBCKuE 1epexo/ibl B TPEXYpPOBHEBOH cxeme, a3 dexTuBHas yactora Pabdu.

7.7. ATomMHBIIH HHTEp(DHEPOMETP TPEXUMITYJIbCHAS CXEMa.

7.8. DBouTOLIMSI KBAHTOBBIX COCTOSIHUI BO BHEIITHEM ITOJIE CHIL.

7.9. I'paBUMETp HA OCHOBE aTOMHOTO HHTEphEepoMeTpa.

7.10. JlarpamkuaHn dacTHIBI BO Bpamiamomeiics cucreme. Kiaccuueckoe AelCTBHE BO
Bpalnaoiieiics cucreme. I MpockoIl Ha OCHOBE aTOMHOT'0 UHTEp(epomMeTpa

IIporpaMmma npakTH4YeCcKHX 3aHATHH — pemeHue 3a1a4 (16 yacoB)

1. Pemenue 3agau no teme «MaTeMaTH4eCKUe OJIXO0/1bl OMMCAHUSA OTKPBITHIX KBAHTOBBIX
cucrem» (4 gaca).
2. Pemenue 3aau no teme «MexaHu4yeckoe JIeHCTBHE CBETa Ha aTOMbl. OCHOBBI JIA3€PHOTO
oXJIKIeHU (4 yac).
3. Pemenue 3amau no teme «JIoBymIku /st HEHTPaIbHBIX ATOMOB M HOHOBY (2 4aca)
4. Pemenue 3ana4 no treMe «Puznueckas peaausanns KOHTPOIUPYEMON MaHUITYIISILIUU
KBAHTOBBIMH COCTOSIHMSIMU aTOMHOM cUCTEMbI» (2 yaca)
5. Pewenue 3anau no teme «Pu3nUYECKUE NPUHLUIIBI U CXEMbI pealn3aliil aTOMHBIX
uHTephepoMeTpoBy (4 Jaca).
CaMocTosiTe1bHasi padoTa cTy1eHTOB (36 4yacoB)
Ilepeuens 3anatuii Ha CPC O6bewM, uac
N3yuenune marepuaiia JeKuun 4
N3yuenune TeopeTnyecKkoro Marepuania, He OCBEIaeMOro Ha JEKIHIX 6
Pemenne nomMaiHux 3a1aHum 8
IToaroToBka K MpOMEXyTOYHOM aTTECTALIMU 18
5. Ilepeyenn y4ueOHOIi IUTEPATYPHI.
1. Pune, ®pun. CrangapTel 4acTOTHI: NPUHUUINBI U npuioxeHus / @. Pune; nep. ¢ anrn. H.H.
Komnauesckoro. Mocksa: @uzmatiut, 2009. 511 c.: un.; 24 cm. ISBN 978-5-9221-1096-9 (1 7x3.)
2. MunoruH, Bragumup ['eornesnu. [laBnenue nazepHoro u3inydeHus Ha atomel / B. I'. MuHOTHH,
B. C. JletoxoB. MockBa: Hayka, 1986. 221, [1] c.: wi. (CoBpemeHHbIe npoOsiembl ¢pusnkn) (1
9K3.)
3. Kazanues, Anexcanap IlerpoBuu. Mexanuueckoe aeiictBue cBeta Ha atombl / A.Il. Ka3anues,

I''A. Cypayrosuu, B.II. SIkoBneB; otB. pea. A.M. Jlpixne; Akan. Hayk CCCP, UH-T Teoper.
¢uzuku um. JI.JI. Jlannay. Mocksa: Hayka, 1991. 187, [3] c.: ni.; 21cm. ISBN 5-02-000178-3. (2
9K3.)

6. IlepeueHb YyueOHO-MeTOAMYECKMX MATEPHAJIOB IO CAMOCTOSITEJLHO padore
00y4arouuxcs.

1. H.J. Metcalf, P. van der Straten, Laser cooling and trapping, 2-d edition, Springer, New York,

Berlin, Heidelberg, 2002.

2. Pippa Storey and Claude Cohen-Tannoudji, The Feynman path integral approach to atomic
interferometry. A tutorial, J. Phys. Il France 4, 1999-2027 (1994)

3. Ch.J. Bord¢, Atomic Interferometry and Laser Spectroscopy, in Laser Spectroscopy X, World
Scientific (1991)




4. Paul R. Berman, Vladimir S. Malinovsky, Principles of laser Spectroscopy and Quantum
Optics, Princeton University Press . Princeton And Oxford (2011)

7. IlepeuyeHb pecypcoB HH(OPMAINMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «WHTepHeT»,
HEeO0XO0AUMBIX /IJIs1 0CBOEHMS IV CHUILIUHBI.

JI1st OCBOCHUS TUCIMIUIMHBI HCIIOJIB3YIOTCS CIIEAYIOIIUE PECYPChI:
- ayekTpoHHas nHpopManroHHO-00pazoBatenbHas cpena HI'Y (OUOC);
- 00pa3oBare/ibHbIC HHTEPHET-TIOPTAIIBI:
- ”H(POPMALIMOHHO-TEICKOMMYHUKAIIMOHHAs ceTh MIHTepHEeT.

7.1 CoBpemeHHbIe NIpodeccHOHATbHBIE 0a3bl JAHHBIX

He HCIIOJIB3YIOTCA

7.2. UnopMannoHHbIe CIPABOYHbIE CHCTEMBI

He ucnons3yrorcs.

8. IlepeueHb HHGOPMAIMOHHBIX TEXHOJIOTHIl, HMCIOJb3YeMbIX IPH OCYHIECTBJIEHUH
00pa30BaTeJIbLHOIO MpoIecca Mo THCIUILIHHE.

Jliist obecrieueHus pean3aliy TUCIUTUIMHEI HCIIOJIb3YeTCsl CTAHIAPTHBIN KOMILICKT
nporpamMmmHoro obecneuenus (I10), Bkimtouatonuii perynsapHo ooHoBisiemoe JureH3nonsoe 110
Windows u MSOffice.

Hcnonp30BaHre CHEIUMATM3UPOBAHHOTO MPOTPAMMHOIO oOecredeHusl M HU3Yy4eHUs
JTUCIUTUTUHBI HE TpeOyeTcs.

9. MarepuajibHO-TeXHHYECKAs 0a3a, HeoOXoaMMast st OCYIIeCTBJIECHUS
00pa30BaTeJILHOIO MPOIIECCa MO TUCIUIIJIHHE.

Jl1st peanu3anuy TUCIUILTAHBI UCTIONB3YIOTCS CIEIUaIbHbIC ITOMEIIEHHUS:

1. Y4eOHble ayauTopuu AJis MPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, MPAKTUYECKUX
3aHATUH, KYPCOBOTO MTPOCKTUPOBAHUS (BBITIOJHEHNS KYPCOBBIX paboT), TPYMIOBBIX U
WHIUBUAYAIbHBIX KOHCYIbTAIIUH, TEKYIIETO KOHTPOJIS, MPOMEKYTOYHON U UTOTOBOM aTTecTaIluy.

2. TlomemeHus 151 CaMOCTOATENBHON PabOThI 00YUJaIOIIUXCSI.

Y4eOHble ayIUTOPUN YKOMILUIEKTOBAHBI CHEIUATM3UPOBAHHOW MEOENbI0 U TEXHUYECKUMU
cpencTBaMu  OOYyYEeHHS, CIYXaIIUMH JUIsl TPEICTaBlIeHUs Yy4eOHOW wuHGOpMAIMK OOJBIION
ayTUTOPHH.

[Tomerenust 11 caMOCTOSITEILHOM PabOThI OOYYArOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO TOJKItoueHus: Kk cetu "MHTepHer" W obecmedeHuneM AOCTyna B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBarenbHyto cpeay HI'Y.

MarepuanbHO-TEXHUUYECKOE OOecrieueHrne 00pa3oBaTEIbHOTO Mpoliecca Mo AUCIUILIIUHE s
oOyJaronmxcsi M3 4YHClia JUI[ C OTPAHMYCHHBIMA BO3MOXKHOCTSIMU 3JI0POBBS OCYIIECTBIISETCS
cormacHo «llopsaky opraHu3alii ¥ OCYIIECTBICHHS OOpa30BAaTENbHONW JEATEIHHOCTH IO
o0pa3oBaTelbHBIM TIpOrpaMMaM Ui WHBAJIWIOB M JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
310poBbsi B HOBOCHOMPCKOM TroCcy1apCTBEHHOM YHUBEPCUTETE.



10. OueHouHble cpeAcTBa /Ui NMPOBeJEHHS TEKYLIero KOHTPOJIS H IPOMEKYTOYHOM
aTTecTalUH 10 JHCUMILIHHE.

10.1 HOpﬂ)IOK NMPOBEACHUA TEKYIIECIro KOHTPOJIA U l'[pOME)KyTO‘lHOﬁ arrecranum 110
AUCHHUIIJINHE

Texyuwjuit KoHmpono

Texymuii KOHTPOJIb OCYLIECTBISIETCA B X0JI€ CeMecTpa IyTeM BBIOOPOYHOIO ONpoca B Hayaje
Ka)KI[Of/'I JICKIIMH 110 MaTCpuaiaM HpCl[BII[yH.ICﬁ JICK MU, ITPOBCPKU BBIITOJIHCHUS JOMAITHHUX 3aI[aHHﬁ
Y OLICHKA AKTUBHOCTHU CTY/IEHTOB Ha IPAKTHUECKUX 3aHATHUIX.

Ilpomesxcymounan ammecmayus
OcBoeHHe KOMIIETEHIIMI OICHMBAETCS COTJIACHO IIKale OICHKH YPOBHSA C(OPMHPOBAHHOCTH
komnereHIMK. [lomokutenbHass OlLeHKa MO AMCUUIUIMHE BBICTABISETCS B TOM Cllydyae, €Ciu
3asBiieHHas komnereHuus [1K-1 chopmupoBana He HMXKE MOPOrOBOIO YPOBHS B 4YaCTH, OTHOCSIIEHCS
K (opMUpPOBaHHIO CIIOCOOHOCTH HCHOJIb30BaTh CIEUUAIN3UPOBAHHbIE 3HAHMA B o0nacTu
CTaTUCTUYECKON ONTUKHU B NPOPECCUOHATBHON AESITEIbHOCTH.

OxoHuaTesbHas OlLleHKa paboThI CTY/IEHTa B T€UEHHUE CEMECTpa IPOMCXOIUT Ha dk3aMeHe. OH
IIPOBOAMTCS B KOHIIE CEMECTpa B YCTHOU opMme.

BeiBog 00 ypoBHE c(HOPMUPOBAHHOCTH KOMIIETCHIMH NPUHUMAETCS NpenojgaBaTeieM.
Kaxxnpiit Borpoc Ounera ouenuBaercs ot 0 1o 5 6amios. [lonoxurenpHas oljeHKa CTaBUTCS, KOIia
BCE KOMIIETEHIIMM OCBOEHBl HE HH)KE IOPOroBOro ypoBHA. OIEHKH «OTIMYHOY», «XOPOIIOY,
«YZOBJIETBOPUTEIBLHO» 03HAYAIOT YCIIEUIHOE MMPOXOKIACHUE IIPOMEKYTOUYHON aTTECTALIUH.

CooTBeTCTBHE HHAUKATOPOB A PE3YJILTATOB OCBOCHUA TUCHUIIJIMHBI

Tabauna 10.1
OueHoYHBIE CPEICTBA

Nuaukarop PesyabTaT 00y4eHHs 10 AUCHHUILINHE
3HaTh METOJIBI M CLIOCOOBI MOCTAHOBKH
U peleHus 3aaa4d GU3nIecKux
Hccaea0BaHui B 00J1aCTH KBAHTOBBIX
CTaHJapTOB YAaCTOThl U KBAHTOBBIX
CEHCOPOB Ha 0a3e yJIbTPaxXOJIOTHBIX

4aTOMOB, IPUHIUIIBL HeﬁCTBHH,

IIK 1.1 IIpumenser
CHeluaIn3upOBaHHbIE
3HaHUA B 00J1aCTH
(U3UKY TIPU pEIICHUH
KOHKPETHBIX 3371a4 B
00JacTu HayYHBIX
HCCIIE0BAHUM B
COOTBETCTBUU C
npo¢uIeM MOATOTOBKH
B 3aBUCHMOCTH OT
cnenuduky o0beKTa
HCCIeA0BaHUs.

(YHKITMOHATTLHBIC U METPOJIOTUICCKUE
BO3MOYXHOCTH COBPEMEHHOMN
anmapaTtypsl Ui (pU3UIECKIX
WCCIIEIOBaHHUH B 00JIACTH KBAHTOBBIX
CTaHJIaPTOB YaCTOTHI U KBAHTOBBIX
CEHCOPOB Ha 6a3e yIbTPaXOJIOIHBIX
aTOMOB, BO3MOXKHOCTH, METOJTbI U
CUCTEMBI KOMIBIOTEPHBIX TEXHOIOTHIMA
TS QU3UIECKUX TCOPETHUSCKUX H
9KCIIEPUMEHTANBHBIX UCCIEAOBAHUN B
naHHOU oOnacTu, 001acTh MPUMEHEHUN
KBaHTOBBIX CEHCOPOB Ha OCHOBE
ATOMHO-ONITHYECKHIX
UHTEPPEPOMETPOB, OCHOBHBIE
MPUHIUIIEI aTOMHOMN
uHTEPPEPOMETPUU, OCHOBHBIE
MIPUHIIMIIBI TIOCTPOEHUS CTAaHIapPTOB
9acTOTHI U KBAHTOBBIX CEHCOPOB Ha
OCHOBE XOJIOJJHBIX aTOMOB.

Omnpoc cTyeHTOB B Havaje
JIEKIINH, YK3aMeH.




IIK 1.2 Beibupaer
HauOosee

3¢ peKTUBHBIE METOIBI
pelIeHrs KOHKPETHBIX
3aj1a4 B 00s1acTH
Hay4YHBIX
HCCIIEIOBAHUH B
COOTBETCTBUU C
npo¢uIeM MOArOTOBKU
B 3aBHCHMOCTH OT
cnenuduku o0beKTa
UCCIIeTIOBaHUS.

YMerhb caMOCTOSTENBHO CTABUTh U
peuath KOHKpeTHbIe (U3NYECcKre
3a/1a4M Hay4HBIX MCCIIEIOBAaHNUM B
00JacTi KBaHTOBBIX CTaHAapTOB
YaCTOTHI M KBAHTOBBIX CEHCOPOB Ha
0a3e yIbTPaxoJOJHBIX aTOMOB C
WCIIO0Ib30BAaHUEM COBPEMEHHOM
anmnapaTypbl U KOMIIbIOTEPHBIX
TEXHOJIOTHH, MPUMEHSATD MOTYyUCHHBIC
3HaHUS IPU PELICHUU 33]1a4 U YTEHUU
OpPUTMHAJIBHBIX CTaTel B o0nacTu
KBaHTOBBIX CTaHJAPTOB YaCTOTHI U
KBaHTOBBIX CEHCOPOB Ha 0aze
YIIBTPaxXO0JIOAHBIX ATOMOB.

Baanersb HaBBIKAMH MTOCTAHOBKHU U
peuieHus 3a/1a4 Hay4HbIX
Hccaea0BaHui B 00J1aCTH KBAHTOBBIX
CTaHJapTOB YAaCTOThl U KBAHTOBBIX
CEHCOPOB Ha 0a3e yJIbTPaxXOJIOTHBIX
aTOMOB C IIOMOIIBIO COBPEMEHHBIX
METOJIOB M CPEJICTB TEOPETUUECKHUX U
SKCIEPUMEHTAIIbHBIX UCCIEOBAaHUH,
0a30BbIMU TIPUHITUTIAMHU
MIPUTOTOBJIEHUS U MAHUITYJISLIUI
KOHTPOJIMPYEMBIX COCTOSIHUN aTOMHOU
CUCTEMBbI OCHOBAMH TE€OPHH JIA3EPHOTO
OXJIQXKICHUS HEUTPAIbHBIX aTOMOB;
MaTeMaTUYECKUMU MOJAXO0AAMHU JIJIs
OTIMCaHUsI KHHETHKH yIbTPaXOJIOHBIX
aTOMOB B aTOMHO-ONTHYECKUX
nHTEephEepOMETpax, MPOBOIUTH OIICHKU
(U3MUYECKUX MApaAMETPOB PA3IUIHBIX
UHTEPHEPOMETPUUECKHUX CHCTEM.

Omnpoc cTyIeHTOB B Havaje
JIEKIMH, YK3aMEH.

10.2 Onucanue KpUTEepHeB W IIKAJ OLEHUBAHUS MHIUKATOPOB IOCTHKEHHSI Pe3yJIbTATOB
o0y4denusi mo AucuumiInHe «KBaHTOBbIe CTAHAAPTHI YACTOTHI U KBAHTOBBIE CEHCOPHI HA
OCHOBE YJIbTPaX0J0AHBIX ATOMOB.

Taoauna 10.2



Kpurepun ouneHuBaHus pe3yibTAaTOB 00y4eHUs!

HIxanaa

JK3aMeH:

- HC dAaHBbI HpaBI/IJ'H)HI)Ie OTBCTHLI HA BOHpOCBI 6I/IJ'IeTa 1 OIICHKa Ha HHCBMCHHOI;'I
4acTH YK3aMEHA «HEYOBIIETBOPUTEIHHO,

— HE€ OTBE€YACT HaA JOIIOJHHUTCIBHBIC BOHpOCI)I, NMCHOIIINC HpI/IHHI/IHI/IaJ'H)HOG
3HAYE€HUE I JaHHOHW TUCIIAIIINHEL.

OLICHMBAHUA
Cpuaua 3aaHui: Ommano
BBINOJHEHO U c/1aHo He MeHee 90% 3aiad B TeUeHUe cemecTpa
JK3aMeH:
- JIaH pa3BEpHYTHIM OTBET HA BOIPOCHI OMJIETa U OIEHKA HAa MHUChbMEHHOHN YacTh
9K3aMeHa (WJIM CPEIHSIsI OIEHKA 3a JIBE MOTOKOBHIE KOHTPOJBHBIC PabOThI) HE
HIDKE «XOPOIIIOY,
— TOYHOCTh ¥ KOPPEKTHOCTh IPUMEHEHHUSI TEPMUHOB U TIOHSTHH;
- YMEHHE JIeaTh BBIBOIBI U 0000IICHHUSI,
— HAJIMYKME MCUEPIBIBAIOIIUX OTBETOB Ha JIOMOJHUTEIbHBIE BOIPOCHI, UMEIOIINE
MPUHIUITAATILHOE 3HAYCHUE IS JaHHOMN JTUCIUIUIMHBI.
B otBerax Ha BOMPOCH OOYYAIONIUICS MOT JOMYCTHTHh HENPUHIUIHAIBHBIC
HETOYHOCTH.
Craua 3aJaHU: Xopouo
BBITIOJIHEHO U claHo He MeHee 80% 3a1ay B TEUCHHE CeMeCTpa
JK3aMeH:
- JIaH TPaBWJIBHBIA OTBET Ha BONPOCHI OMJIETa M OIICHKA Ha NMUChbMEHHOMW YacTH
9K3aMeHa (WJIM CPEIHSs OLIEHKAa 3a JIBE IMOTOKOBBIE KOHTPOJIbHBIE PabOThI) HE
HUXKE «yJIOBICTBOPHUTEIHLHOY,
— HAJIMYKME TPaBUJIBHBIX OTBETOB HA JOMOJHHUTEIBHBIC BOIPOCHI, HMEIOIINE
MPUHIMITHATEHOE 3HAYCHUE JTSl TAHHOW JTUCIIUTUTAHBL.
B oTBeTax Ha BOMpockl 00yJaromuiics MOT IOMyCTUTh HE3HAYUTENbHbIE OIIUOKH.
Craua 3agaHuii:
BIfI[l'IOJ'IHeiO u cnano He meHee /0% 3a7a4d B TeUEHHE CEMECTpa Yoosremsop
UMENbHO
IK3aMeH:
- IaH TIPaBUJIbHBIN OTBET Ha OJIMH BOMPOC OUIIETa U OlleHKA Ha MTUChbMEHHON YacTH
sKk3aMeHa (Wi XOTs Obl OJHAa W3 JBYX OIIEHOK 3a IMOTOKOBBIE KOHTPOJIHHBIC
paboThl) HE HUXKE «YIOBIETBOPUTEIBHO,
— HAJIMYME TPABWIBHBIX OTBETOB HA JIONOJHUTEIIBHBIC BOMIPOCHI, HWMCIOIIHE
MPUHIMITUATBFHOE 3HAYEHHE JIJIsl TaHHOUW TUCIUIUINHBI.
Craua 3ajaHU: Heyoosiemso
cmano Meree 60% 3aay B TeUEHUE ceMecTpa pumensHo

10.3 TunoBbie KOHTPOJIbHBbIE 32JaHUSI U MATEPUAJIbI, HEOOXOIMMBIE /IJIl OLIEHKH

pe3yJbTaToB 00y4YeHust

IIpumep 3axaum 11 NPAKTHYECKUX 3AHATHI

3anucarh onTUYECKUE ypaBHEHUS bioxa Ji1s IByXypOBHEBOTO aTOMa C 3aMKHYTBIM ONTUYECKUM

nepexoaoM B p€30HAHCHOM CBCTOBOM IT0JIC. Haiitu CTallUOHApPHOC PCUICHUC.

IIpumep Bompoca k IK3aMeHy




JIOTUIepOBCKUN MEXaHHU3M JIa3€PHOT0 OXJIaXKACHUS IBYXYPOBHEBBIX aTOMOB. Tpenue u auddysus.
JlonnepoBCKuii Ipeien TEMIEPATYPHI OXJIAXKACHUS

OneHoyHbIe MaTepUajbl M0 MPOMEKYTOYHOW aTTECTalluM, MpelHa3HaYeHHbIE IJI1 MPOBEPKU
COOTBETCTBHS YPOBHS MOATOTOBKHU 10 auctumuinHe TpedoBanusmM CYOC, xpanstcs Ha kadenpe-
paszpaboruunke PII/] B me4aTHOM M 3JIEKTPOHHOM BHJIC.



