degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: OCHOBBI J1a3epHOH CIIEKTPOCKONINHT
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa HAHOONTUKHU U CIIEKTPOCKOIINHU

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.A. MenbHUKOB, KaH/. (pU3.-MaT. HAyK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpbl HAHOONTHKH U criekTpockonuu 04.04.2023



AHHOTANMA

CriekTpocKkomusi — 3TO Hayka 00 HCCIie/JOBaHUM KBAaHTOBBIX OOBEKTOB C MOMONIBIO cBeTa. «JlonazepHbie»
METOJbl ~ OTPAHMYWBAJIUCh OMUCCHOHHON  CIIEKTPOCKOIIMEH, aOCOpPOIIMOHHON  CIEKTPOCKONMEH W
CHEKTPOCKOMUEN KOMOWHAIMOHHOTO paccesHus. [IpemMer maHHOTO Kypca — Hayka O HOBBIX METOIAx
CIEKTPOCKOIUH, KOTOPHIE CTaJIM BO3MOXHBI TOJIEKO B PE3YJbTAaTe IMOSBICHHS JIa3€pOB, a TAKKe O CIocobax
MOBBIIICHUS PPEKTUBHOCTH KIACCHIECKUX MOIXO0JI0B C MOMOIII0 JazepoB. Kypce naét 3HaHus 00 OCHOBHBIX
(hyHIIaMEHTaJIhbHBIX MPOIECCaX B CHEKTPOCKOIHMHM M O METOAAX, MO3BOJIAIOIINX PeIlaTh 3a]ladd, TPEOyroIIre
BBICOKOW YYBCTBUTEIBHOCTH, BBICOKOH CENEKTUBHOCTH, BBICOKOTO CIEKTPaIbHOTO JIMOO BPEMEHHOTO
paspemenns. Kypc norudecku pasBuBaeT «BBeleHHE B CHEIMAIBHOCTH» (5-6 cemecTphbl OakaiaBpuara)
KOHKpPETH3UPYyeT B KadeCTBE aKTyallbHBIX TIPUMEPOB HEKOTOpble crenu(pUIecKue MYHKTBl KypcoB
OakamaBprata «AToMHas crieKTpockonus» (7-if cemectp), «MonekynaspHas ceKkTpockonus» (8-t cemectp),
«KBanroBas ontuka» (8-ii cemectp), «Pusnka azepo «(7-8 cemecTpsl).

1. lean u 3apa4n

eap AUCUUIIMHBI
- U3y4YeHHe COBPEMEHHBIX METO/OB CHEKTPOCKOIHUH C HCIIOJb30BAaHHWEM JIa3€pOB, C aKIEHTOM Ha Te
METOJIbI, KOTOPBIE [I0 TIOSBICHHUS Ja3epoB OBUIM HEBO3MOXHBL. BaXHOCTH JaHHOTO Kypca
MPOJMKTOBaHA HEOOXOAMMOCTBHIO B TIOATOTOBKE JUISI BBICHICH INKOJBI, HAYYHBIX YYPEKICHHH U
MIPOMBIIIJIEHHOCTH BBICOKOKBATH(UITMPOBAHHBIX CIIEIIUATINCTOB B 00JaCTH COBPEMEHHOW ONTHUKH U
CIIEKTPOCKOHNH, KOTOPasi HEMbICIMMa 0€3 NCIOIh30BaHUs MPOJBUHYTHIX JIA3€PHBIX METO/IOB.

3agauu AUCHUILIHHBI

- (l)OpMI/IpOBaHI/Ie Y CTYACHTOB 3HAaHUM II0 OCHOBaM TCOpUn B3aHMOﬂCﬁCTBHH JIA3CPHOI'0 U3JIYUCHUA C
BCIICCTBOM, IMIOHMMAHUA MECTAa MHOTOYHUCIICHHBIX COBPECMCHHBIX JSKCIECPHUMCHTAJIBHBIX METOOOB,
CIIOCOOHOCTH CaMOCTOSITEIIEHO CTABHTh U peuraTb KOHKPETHBIC UCCIICAOBATCIILCKUC 3a1a4u.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC

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

Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHON JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM SI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
OIIK-3 CniocoOeH BRIOUPATh U (HITH) peeHus

paspabarbiBarh noaxosl K pemeHno TunoBbix |OITK-3.2  CrnocobeH ucmonb30BaTh HCCIENOBATEIBCKHE
1 HOBBIX 33724 B 00acTi npoecCHOHaIbHOM |METOABI NPU PELICHUH HOBBIX 3a/1ad, NPUMEHsS 3HAHUS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IUUHBIX 00JIACTAX HAyKH (TEXHUKH)

OTPaHNYCHHU Pa3JIMIHbIX METOAOB PCIICHUA OIIK-3.3 Brmameer aHaJIUTHYECKUMH M BBIYHCIUTEIHLHBIMU
METOJJaMU PEIICHHs, IOHUMAET U YYUTHIBAECT HA NPAKTHUKE
T'PaHUIBI TPUMEHUMOCTH TOIY4aeMbIX peIIeHHN

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
[MK-1 CriocobeH cTtaBuTh, GOpMaNTU30BLIBATE M |MAaTCMAaTHYCCKUE MOJCIM  JUI  ONMHUCAHHUS  M3y4acMbIX
pelarh 3a1a41, B TOM YUCJIe pa3padaTbiBaTh U |ABIEHUI U IIPOLIECCOB, OLIEHUBATh Ka4eCTBO Pa3pabOTaHHOM
HCCJICO0BAaTh MATEMATUUYECKUE MOJICIIN MOACIN




N3y4aeMbIX SIBIICHUU U npoueccoB, CUCTCMHO
AHAJIM3UPOBATh HAYYHBIC HpO6J'ICMI>I, noJIy4darb

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON

HOBbIE HAYYHbIE PE3ysIbTaThl Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl
[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
[IK.3 C 5 6 00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
-3 Cnocob6eH npodeccrnoHanbHo paboTaTh ¢ MPHKTA/HBIX TIPOrPaMM)
HCCIE0BAaTENbCKUM U UCIIBITATENbHBIM
[K-3.2 Criocoben MIPOBOJINUTH SKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

- OCHOBHBIC KOHILCHLWH, JICKAIIUC B OCHOBEC INPUMCEHCHHA JIA3€PHOTI'0 H3JIYYCHUS B CIECKTPOCKOIIHNU
Pa3INIHBbIX O6’LGKTOB, TCOPHULO q)YHI[aMeHTaIH:HBIX OpoLECCOB B CIICKTPOCKOINU, a4 TAKIKEC OCHOBHBIC
METOAbl, JAECMOHCTPUPYIOIUC TAKHUC Ka4€CTBA, KaK CBCPXBBLICOKAA YYBCTBUTCIBHOCTH, CBECPXBbLICOKAA
CCJICKTUBHOCTD, CBCPXBBICOKOC CIICKTPAJIbHOC PAa3pCHICHUC, CBEPXBBICOKOC BPECMCHHOC Pa3pCIICHUC.

YMETB:

- BBIOMPATH aJICKBATHBIN METOJ JUTs PEIICHUSI KOHKPETHON (hU3MUYECKON 3a/1a4H.
BJIAJIETh:

- MaTeMaTW4YEeCKUM aImaparoM B TOH Mepe, KOTopas IMO3BOJISIET MOIy4yaTh pPENICHHE KOHKPETHOMN
MPAaKTHYECKOM 3a/laull MCXOAS M3 MEPBBIX MPUHIMIIOB M OCHOBHBIX YpaBHEHUH (yHIaMEHTaJIbHBIX

JAUCLMIIINH,

- B OCHOBHOM, KBAaHTOBOM ME€XaHUKHU U SJICKTPOANHAMUKH.

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

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora

1 CrioHTaHHOE H3ITyYeHUE. 1 1

) WNunynuposanHoe n3JIy4eHne u 1 1
MOTJIOLIEHHE.

3 [IpaBuna otOopa nis wW3MydYeHHUs U 1 1
HOIVIOIIEHHS.

4 KorepenTHoe  H3ilyuyeHHE  aTOMHOIO 1 1
aHcamOIs.

5 KorepenTtnoe Bo30yxneHue. 3 3

6 KBazusneprus. 1 1

7 CoBMecTHOE omucaHue BO30YXACHUS U ) )
penaKkcanum.

8 MHOro()OTOHHBII PE30HAHC. 1 1

9 CrioHTaHHOE U BBIHYKJCHHOE paccesiHue. 2 2

10  |KorepeHntHoe paccesHue. 2 2

11 DOTOHHOE 3XO0. 2 2

12 |CBepxuyBCTBUTEIbHOE IETEKTUPOBAHHUE. 1 1

13  |PnyopeciieHTHasA CIIEKTPOCKOIHS. 1 1




14  |doronoOHM3AMOHHAS CLIEKTPOCKOMHS. 1 1

15 | AbGcopOumoHHast CIIEKTPOCKOITHSI. 1 1

16 Hpyrue METObI CIIEKTPOCKOIINHU 1 1
BO30Y>KICHUSI.

17 OT  HEKOrepeHTHBIX  METOAOB K 1 1
KOT€PEHTHBIM.

18 CrexTpockonus BBICOKOH | |
CEJICKTUBHOCTH.

19 Uckimrouenue CIIEKTpaIbHON 1 1
HEOHOPOIHOCTH.
CenekTUBHOCTD o JNIEMEHTaM,

20  |coenMHEHUAM, xpomodopam u 1 1
OKPY’KEHHIO.

71 CriexTpockonus BBICOKOTO 1 1
CIIEKTPAJIBLHOTO Pa3pelIeHusl.

22 |CyOnoriepoBcKast CIIEKTPOCKOITHSI. 1 1

23 |Metoxa pa3HECEHHBIX CBETOBBIX MOJIEH. 1 1

24 CrnexTpockonus BPEMEHHOTO | |
pa3peLieHusI.

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.e.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. CioHTaHHOE H3ITydYEeHHE.

CKopoCTh CIOHTaHHOTO pacraaa. MeractabunbHble cOcTOSHUS. CHEKTp CIIOHTAHHOTO W3TYYCHHUS.
Oddexr omnepa u sddexr ormaun. OcOOCHHOCTH CIEKTpa MPU KACKAIHBIX Mepexofax ¢ ONM3Kon
4acCTOTOM.

2. UnnynupoBaHHOE M3ITyY€HHE U TOIVIOIIEHHE.

Kosdpduumentsr Diinmreiina. CeuyeHne MHIYIUPOBAHHBIX NepexonoB. PopMa JIMHUM MOTIOMIEHHS.
Kunernka nHIynMpoBaHHBIX NepexooB. HacenéHHOCTH ypOBHEN B CTAIMOHAPHOM PEXHME.

3. IlpaBuna orGopa I U3MyUYeHHS U IOIVIOIIEHUSI.

OnexTpoaunonbHoe npubmmkenue. [IpaBuna orOopa 1O YETHOCTM W YIJIOBOMY MOMEHTY.
[Ipubnuxennsle mnpaBuiaa orOOpa JUIsI aroMOB M Moiekyd. llpumepbl crnabbIX MepexonoB.
JIByx(OTOHHBII pacmaj] 2s-COCTOSIHUSI B aTOME BOJIOPOJIA.

4. KorepeHTHOE M3]Ty4YeHUE aTOMHOTO aHCaMOJISL.

Cynepno3uioHHble  cocTosHus. Makpockonudeckas mnonsgpusauus. MHTeHCMBHOCTH M (haza
KOorepeHTHOro n3nyuyeHus. Audpakuuonnas pacxoguMocTs. CBepxusnyuenue Juke.

5. KorepentHoe Bo30yxaeHuHE.

[TpubmmkeHne Bpamaroieicsi BOJHBI (PE30HAHCHOE MPUOIIDKCHUE). YPaBHEHHS Ui aMIUTUTYA
BepositHocTH. Ocumiusinnu Pabu B cinydyae TouHOro pe3oHaHca. pi/2- u pi-uMiyibe. BexTopHas
Mozeib. Anuabarudeckoe CJeJOBaHHE IPH OOJBIION OTCTPOWKE YacTOTBI IOJS OT YacCTOTHI
nepexoza. VIHBepTHpOBaHUE HACEIEHHOCTH PU CBUIMPOBAHUHU YaCTOTHI IOJISl Yepe3 Pe30HaHC.




6. KBazunneprus.

Pemenust ypaBuenus lllpeauHrepa ¢ raMHIBTOHHAHOM, TEPUOAWYECKH 3aBHCSIIUM OT BPEMEHH.
KBasmaneprernueckue coctosHus. HeomHo3HayHOCTh KBaswdHepruu. CHEKTp ©  CKOPOCTH
CIIOHTAHHBIX NEPEXOJ0B MEXIY KBa3MIHEPIeTHYCCKUMH COCTOSIHUSIMHU. PeallbHOe M BUPTyaibHOE
BO30YKICHHE.

7. CoBMecTHOE onMcanre Bo30YXICHUS U PeSlaKCaLHH.

Kunernueckue ypaBHEHHsI, ONMCBHIBAIOIIME pEIaKCalMI0 Hacel€éHHocTed. Marpuua MIOTHOCTH.
Penakcarusi HeauaroHanbHbBIX 21eMeHTOB. Yucto daszoas penakcanusi. YpaBHeHus broxa mms
3JIEMEHTOB MaTpulel IoTHOCTH.Monens "arom-tepmocrtatr”. Mogens "atom-Oydep". Ilepexon ot
KOT€PEHTHOT BO30Y)KIECHUS K HeKorepeHTHOMY. OCOOCHHOCTH ONUCAHMS NMPH HAJIUYUH MIEPEX0I0B C
OJM3KMMHU YaCTOTAMHU.

8. MHOro()OTOHHBIH pe30HAHC.

D¢ dexruBHas qByXypoBHeBas cuctema. [lltapkoBckuit caBur ypoBHel. OnTiHManbHas 4acToTa IoJIs.
MHuorogoronHass ~ yactora  Pabwm. Anuabarnyeckoe — WHBETHPUBAHHE  HACENEHHOCTH.
burapmonnveckoe = Bo30Oyxknenue.  KorepeHTHoe — IuieHeHHMe — Hacen€éHHOcTH.  OTiamuue
MHOTOCTYIIEHYATOTr0 BO30YKIEHHUSI OT MHOTO()OTOHHOTO.

9. CioHTaHHOE U BBIHYKJEHHOE paccesiHue.

VYopyroe paccesnue. KomOunanumonHoe (pamanoBckoe) paccessnue (KP). IlpaBuna otGopa.
AnwrepHaruBHbIi 3ampeT. CTokcoBo u aHTUCTOKCOBO KP. Ceuenne paccesnus. Pezonancuoe KP.
I'mnepxomOunanmonnoe paccesnue. BoinyxnenHoe KP (BKP). Yeunennoe BKP.

10. KorepeHnTHOE paccesHue.

Cynepno3uiiioHHbIE  COCTOSHUSI HAa KOMOMHAIMOHHOM (WM  JBYX(OTOHHOM) IIE€pexofe.
Makpockonudeckass KoMOWHAIMOHHas (uiau  AByXQoToHHas) mnomsipusanmi. CTokcoBa U
AHTUCTOKCOBA KOMIIOHEHTHI KOTEPEHTHOTO pacCesHUs PU HaJIMYMKM KOMOMHALMOHHOH MOJISIpU3aIiN.
VYcnoBue cormacoBanusi ¢a3. Korepentnoe antucrokcoBo paccesinue csera (KAPC). 3agepxannoe
KAPC. YersipexBonHoBoe cMenieHue. OTpaxenne Oeryiied BOJNHBI OT crosiueii (oOpamieHue
BOJIHOBOTO (PpoHTTa). TpEexBOTHOBOE CMELICHHE B HELEHTPOCHMMETPUYHBIX cpenax. leHepanus
CyMMapHOW U Pa3HOCTHOM 4acToT. [ eHepanys rapMOHUK.

11. doroHHOE 3XO.

Heob6xoanMele ycrnoBusi BOSHUKHOBEHHUS (DOTOHHOTO 3Xa. [[ByXUMITylIbCHOE 3X0. BekTopHas Mozens.
OtcyTcTBHE 5Xa JUIsi TapMOHHYECKOTO OCHMILIATOpa. JIBYyXHMITYIbCHOE 3XO B TPEXYPOBHEBOM
cucreMe. Bapuwantel TpéxummynbcHOro 9xa. HWuaynmpoBaHHoe (CTUMYIMpPOBaHHOE) — 93XO.
Hcnonb3oBanue GOTOHHOTO 3Xa A7l U3MEPEHHS PEaKCAIIMOHHBIX MTPOLECCOB.

12. CBGpX‘IYBCTBI/ITeJ'ILHoe JACTCKTUPOBAHUC.

[Ipumenenust B 3agayax aTOMHOM, MOJICKYJSIPHOH M SiAepHOH (DM3MKH, aHAIMTUYECKOH XHUMUH,
T€OXMMUH, KOHTPOJIS OKpY’Karolled cpensl, OMOMOrMM M MeAuUUHBL. [Ipobmema neTeKTHpOBaHHS
CIMHUYHBIX aTOMOB M MoJeKyl. CHeKTpocKomusi BO30YKACHHBIX COCTOSHHMNA. JlucTaHIMOHHOE
30HaMUpoBaHue. JIunapel.

13. dyopeciieHTHas! CIIEKTPOCKOIHS.



KBanToBbIil BbIXON (uyopecueHnuu. V3mepeHue CeKTpoB OIHO- U JABYX()OTOHHOT BO30YXKICHHMS.
Usmepenune crexktpoB ¢umyopecueHumd. [IpenenbHas 4yBCTBHTENBHOCTh METOAA NMPH LUKIMYHOM
B3aUMOJICHCTBUHU. JleTeKTUPOBAaHME OAMHOYHBIX aToMOB. HaOmioneHne KBaHTOBBIX CKa4KOB.
Habnronenne oxvHOYHBIX MOJIeKya B MaTtpunax. OcoOeHHOCTH (IIyOpeCLEHTHOIO METola B
nH¢pakpacHoMm (UK) nuanazone. An-koHBepcusi.

14. ®oTOoMOHU3AMOHHAS CTIEKTPOCKOTIHS.

OcHoBHBIE cXeMbl BO30YXIeHUS. DQPQPEKTUBHBIE CIOCOOBI (HOTOMOHM3AIMKM U3 BO30YKIESHHBIX
COCTOSIHMM  aroMoB.  lcrnonb30BaHUME  AaBTOMOHM3aLlMOHHBIX  COCTOSHUMWA.  Mcmonb3oBaHue
pUAOEPTOBCKUX COCTOSHUM. JleTekTupoBaHWe OAWMHOYHBIX aroMOB. CIEKTPOCKONHS PEIKHUX
PaJIMOaKTHBHBIX H30TOTIOB. JlecopO1noHHO-POTOMOHN3AITMOHHAS CTHIEKTPOCKOITHUS c
WCIIOJIb30BaHUEM  BPEMSIIPOJIETHOM MAacC-CIIGKTPOMETPUHU. YBEIMUEHHWE KBAaHTOBOTO BBHIXOJA
(hoToMOHM3AIMY MOJIEKYIT TIPH MCIIOJIL30BAaHHH YIETPAKOPOTKUX JIA3€PHBIX UMITYJIbCOB.

15. AGcopO1roHHasT CIIEKTPOCKOITHSI.

CranuonapHoe  nomiomieHue.  M3mepeHue — mpomyckaHusi.  MHOIONpoXOIHBIE — KIOBETHI.
Buytpupesonaropuslii Meton. KBaHTOBBIN 1IyM U IpeaesibHasi YyBCTBUTEIBHOCTh aOCOPOLMOHHOM
crniekTpockonuu. V3mepenue ciaaboro curHaga Ha CHIBHOM ()OHE KaK OCHOBHAs IPUHIMITHANIBHAS
TPYAHOCTb.

16. [Ipyrue MeToabl CIEKTPOCKOIIHH BO30Y>KACHUSI.

Onrorepmuueckuii Mmerod. Onropedpakumonnsie Meroasl. TermoBas nuH3a. da3ouyBCTBUTENBHOE
netexkTupoBanue. Onroakyctudeckuii Mmeron. OnToranbBannyeckuii Metoql. DoToOoTKIIOHEHHE.

17. OT HEKOTEPEHTHBIX METO/IOB K KOTEPEHTHBIM.

Peructpannsi KOTEpeHTHOrO H3Iy4YEeHUs Ha JONTOKUBYymuX (B wactHocTH, MK) mnepexomax.
I'erepoaunupoBanue curHaia. JleTeKTupoBaHUE B IJIaMEHAX, (QIyOpeCHUPYIOIIUX CPEeAax U Ijia3Me.
UysctBurensHoCcTh MeTOnaKAPC no cpaBHenuto co cniontanHsiM KP. Korepentnoe runep-KP nms
W3MEPEHUs CIEKTPOB "Momyanux" kojaedaTeIbHBIX MOJI B MOJIEKYJIaX.

18. CrieKTpOCKOITHsI BRICOKOH CEIEKTHBHOCTH.

HuddepennmpoBanue crnekrpa Kak OOIUI MeToJ| TMOJABJICHUSI IMUPOKOTO OECCTPYKTYPHOTO
HECEJEeKTUBHOro pe3oHaHcHoro Qoua. Murtepdepomerpus. Yacrornas monmyssiums. Lltapkosckas
crekrpockonusa. MarHuTHbeiii  pe3oHanc. [lonmspuzannonHas crnekrpockonus. PapaneeBckas
cnekrpockonus. [lpumenenune meronos auddepenupoBanus CrIeKTpa B 3agadax abCcopOLMOHHOMN
CHIEKTPOCKONINH U criekTpockonuu ycuneHHoro BKP. CrpobupoBanue Bo BpeMeHH Kak OOIIUi MeTo

MOJABJICHUS] HEPE30HAHCHOTO HECEJIEKTUBHOTO (oHa 3anepkaHHas (uioypecueHIHs. 3aiepKaHHOe
KAPC.

19. UckitoueHre cieKTpaibHONM HEOTHOPOAHOCTH.

U3mepeHne OZHOPOIHOTO YIIMPEHUS JHMHWHW; W3MEpeHHe (QyHIaMEHTAJIbHOW YacTOThl IEepexona;
oOHapy)KeHHE CTPYKTYpbI, CKPBITOH HEOJHOPOJHBIM YyIIUpEeHHeM. MeToasl JABOWHOIO pe30HaHca.
Oddexr Xanne. Meron kBaHTOBBIX OueHuit. [Ipumenenus GporoHHOTO 5Xa.

20. CeNeKTUBHOCTD M0 AJIEMEHTaM, COSAMHEHUSIM, XpOMOpOpaM U OKPYKEHHIO.

3amaya CENeKTUBHOTO ETEKTHMPOBAaHMS MajbIX KOHLEHTpAlMi B HPUCYTCTBUH (oHA ¢ OIM3KO
PaCIOJIOKEHHBIME ~ JIMHUSIMH ~ TIOTJIONIEHHsI.  Vcroibp30BaHME  IOTONMHUTENBHBIX — CEJIEKTUBHBIX
MPOLIECCOB: MHOTOCTYIEHYaToe BO30YyXKIeHHE, Macc-clieKTpoMeTpusi, xpomarorpapus. Cosznanne
HCKYCCTBEHHOTO M30TONMHMYECKOTO CABHUIra MpH YCKOpeHHHU NydkoB. llpumenenue pezonancHoro KP
IUISL CEJIEKTUBHOTO JETEKTHPOBaHUS XpoModopoB. HeomqHopoaHoe ymMpeHne CHeKTPOB MOJEKYN B
KOHJEHCUPOBaHHOHU (aze. POTOXMMUYECKOE BEDKUTAHWE NPOBaJoB. | eHepanus 2-0if rapMOHHMKH Ha
IIOBEPXHOCTH.



21. CieKTpoCKONHS BHICOKOTO CIIEKTPAIBHOTO Pa3peIIeHHUs.

OOmue mnenu MONMy4eHHs Y3KMX pPe30HAaHCOB. [Iperu3moHHbIE H3MEPEHHUS CHEKTPOCKOMHYECKUX
noCTOSIHHBIX. CBEpXTOHKAas W HM30TONUYEcKas cTpykrypa. MccnemoBanue s¢dexror Llrtapka u
3eemana. Msmepenue JIamOoBckoro cnapura. M3mepenue ¢usmyeckux mNOCTOSHHBIX. JlazepHas
Metposorusi. CraHaapTel 4acToThl. [IpuMeHeHrne aTOMHBIX U MOJIEKYJISIPHBIX MYyYKOB, OXJIa)KACHHBIX
MOJIEKYIApHBIX cTpyil. CyxeHue pacipelesieHus 110 CKOPOCTAM IpU YCKOPEHUM IIy4koB. JlazepHoe
OXJIQ)K/IEHME HOHOB B JIOBYIIKaX. 3aMENJICHHE M OXJKICHHE AaTOMHBIX ITyYKOBPE30HAHCHBIM
CBETOBBIM JaBJieHUEM. JIa3epHbIe JIOBYIIKH Ul aTOMOB. MeTo bl osTyueHHs: 6ec(hOHOHHBIX JIMHUH B
KOHJCHCUPOBaHHOH (asze.

22. Cy0OaoriepoBcKas CIIeKTPOCKOITHSL.

[Mpunoxenne oOIUX METOMOB HMCKIFOYEHHUS CIIEKTPAILHOW HEOAHOPOIHOCTH. Y3KHE PE30HAHCHI B
CIIEKTPOCKONIUU HachIeHUs. JIOPMOOBCKMII mTpoBan. Y3KuWH pE30HAHC B CTOSYEH BOJHE Ha
IBYX(OTOHHOM TEPEXO/IE.

23. MeTton pa3HeCEeHHBIX CBETOBBIX MOJIEH.

[IponerHoe ymupenue nuauii. Cxema Pam3u ans ycrpaneHus nposnetHoro ymupenus. Mnes Pamszu B
COYETaHUHU C METOJAMM KOTEPEHTHOMN CIEKTPOCKOIMM. Y3KMH PE30HAHC 3X0-CUI'Hajla KOT€pPEHTHOIO
U3IyYeHHS B PE3YJIbTATE MPOJIETa YePe3 Pa3HECCHHBIE CBETOBBIC JIYYH.

24, CHCKTpOCKOHI/ISI BPCMCHHOTO Pa3spCIlICHUA.

HaOmtoneHre TMHAMUKY B peaibHOM BPEMEHU U 3a[a4d aTOMHOM M MOJICKYJISIPHOM CIIEKTPOCKOIIHHY,
XUMHYECKOH (U3WKH, (U3WKH KOHJICHCHPOBAaHHBIX cpeia, Ouodumimku. Pemakcaiusi OTACTBHBIX
coctosiHud. M3MepeHne BpeMeH xXHu3HH. [IprMeHeHne KorepeHTHBIX d¢¢exroB. MHmynupoBaHHOE
¢dotoHHOE 5X0. BpamiarensHas u kosneOarenbHas penakcalys B MOJEKYISPHBIX ras3ax, Hepernada
B030ykneHus. [lpuMeHeHHe MEeTOIOB JIBOWHOTO pe30oHaHca. Pemakcamms moispu3anuu. 3aaadd,
TpeOyrolue NHUKOCEKyHJHOTO U CyONMKOCEKYHIHOTO BpEMEHHOro pasperieHus. Pemakcaums
ANIEKTPOHHOTO BO30YKICHUS B MOJICKYJaX M KOHJACHCHPOBAHHBIX cpeiax. MosieKyisipHasi JHHAMHKA.
MoHOMONEKYISIpHBIA ~ pacnal. BHyTpuMonekymspHas penakcanusi KojeOaTenbHOW JHEpTUH.
CHexTpocKonusl M JUarHOCTUKA KOPOTKOKUBYIIMX (ParMeHTOB M IMPOMEKYTOUHBIX COCTOSIHUI.
Ilepenoc sueprun u nuddy3us B KOHACHCUPOBAHHBIX cpemax. Craauu (OTOCTUMYIMPOBAHHBIX
npeBpalieHuil B Ononornueckux cucremax. @ortocuare3. MHOrooOpasue npuMEHsIeMbIX METO/IOB:
¢duryopecuienTHast, (OTOMOHHM3AIMOHHAS W a0COpOIMOHHAS CHEKTpOcKomus, crekrpockonus KP,
KOT€PEHTHAs CIIEKTPOCKOIHSA. YJIBTPAKOPOTKUE JIa3ePHBIC HMITYIIBCHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOXYJII0)

VYuebHas ayquTopHsl, OCHAILIEHHAs! TOCKOH, MEJIOM, IPOEKTOPOM U 3KPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. JTazepHas criekrpockomnusi. OCHOBHbBIE IPUHIIMITEI U TeXHUKA dkcniepumenTta |[Tekct]/B. Jlemtpénep ,
-M., Hayxka, 1985
2. CoBpemMeHnHas na3epHas criekrpockonust [ Tekct] : [y4e6. mocobue st By3oB] / B. lemtpénep ; mep.
¢ aant. M. B. PsOununoii [u np.] ; mox pen. JI. A. MenpauKoBa .— [4-¢ u3n., mepepad.] .—
Honronpynnsiit : UaTtennext, 2014 .— 1072 c.
3. Henuneiinas na3epHasi ClIEKTPOCKOINs cBepXBbIcokoro paszpernienus [Tekcr]/B. C. Jleroxos, B. I1.
UYebotaes, -M., Hayxka, 1990
4. Aromuas ¢uzuka. OcBoenue uepes 3anaun [ Tekct], Atomic physics An Exploration Through
Problems and Solutions//I. Byakep [u ap.] , -M., ®@uzmariut, 2010



JlomonHuTenpHAas IUTEparypa
1. JTazepHas criekTpockorusi atoMoB 1 MoJiekyin [ Tekct] = Laser spectroscopy of atoms and
molecules/mox pen. I. Bansrepa , -M., Mup, 1979
2. Henmmueitnas cnexrpockonus [ Texct], mororpadus/moxn pen. H. biombGeprena , -M., Mup, 1979
3. JlazepHas u korepeHTHas criekrpockonus [ Tekcr]/mox pen. k. Creiindenna , -M., Mup, 1982
4. JlazepHas ananutudeckas crekrpockonus [ Tekcr]/ots. pea. B. C. Jleroxos , -M., Hayka, 1986

5. JlazepHasi MUKOCEKyHAHAs crieKTpockonus U hoToxumus ouomosnekyn [Tekcr]/ots. pen. B. C.
JletoxoB , -M., Hayka, 1987

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

1. http://lib.mipt.ru/catalogue/1447/7t=764 — anexrponnas oubnrorexa du3zrexa, pazaen «OnTHKa.
2. http://lib.mipt.ru/catalogue/94/?t=748 — anexrpoHHas 6ubamoreka dusrexa, paznen «Duznukay.
3. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazieMun Hayk.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

JleMOHCcTpanys Npe3eHTalui ¢ IOMOIIBIO ITPOEKTOPA.
9. MeTonuyeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 110 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

Kypc sBasiercs MeXIUCHMIUIMHAPHBIM U OOBEIMHSACT 3HAHWA U3 Pa3IM4HBIX oOnactel (QU3MKH.
CryneHT, M3y4yalomMid Kypc, IODKEH OBJIAACTh OOIIMM TOHSATHMHBIM anmnaparoM W Hay4YHThCS
NPUMEHATh TEOPETHYECKHE 3HAHUS NPU BHIOOpPE METO/A WCCIENOBAaHMS ISl PEIleHHS KOHKPETHOM
¢usnyeckoil 3anaumn, TpedOyromeil MpUMEHEeHHs Jlazepa B KaueCTBE MHCTPYMEHTA Ui CHEKTPOCKOIIHNH.
B xone u3ydyeHus QUCLUIUIMHBI CTYIEHT JIOJDKEH CaMOCTOSTENIBHO IOIOJNHATh CBOU 3HAHUS B paMKax
paHee M3Y4YEHHBIX AWCLUIUIMH: KJIACCHYECKOW DJIEKTPOAMHAMUKH, (PU3UUYECKOM M BOJHOBOW ONTHKH,
KBaHTOBOH MEXaHUKH M OCHOB KBAHTOBOHW AJICKTPOJAMHAMUKH, ATOMHOH W MOJICKYJSPHOW (DU3HKH.
VYenemHoe OcBOoeHHME Kypca TpeOyeT paboThl CTyIeHTa HEMOCPEACTBEHHO Ha JIEKLUWH, a TaKkKe
CaMOCTOSATENIbHON paboThI AJIs1 yCBOSHHS NPOWEHHOTO MaTepHaa.



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

kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: A.A. MenbHUKOB, KaHa. (pU3.-MaT. HAyK



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 npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
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-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

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

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[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-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM JUIsl OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAU€CTBO pa3paboTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHreM (MpruOOpamMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamMm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajade U  HHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yapTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzyueHus AucuMIUIMHBL « OCHOBBI JIa3€pHOMN CIIEKTPOCKONNNY 00yUaroIuiics JOKeH:

3HATb:

- OCHOBHBIC€ KOHILCHLWH, JICKAIIUC B OCHOBEC IMPUMCEHCHHA JIA3€PHOI'0 H3JIYYCHUS B CIECKTPOCKOIIHNU
Pa3INIHBIX O6’BGKTOB, TCOPHULO q)YHI[aMeHTaIH:HBIX OpoLCCCOB B CIICKTPOCKOINU, a4 TAKIKEC OCHOBHBLIC
METOAbl, JAECMOHCTPUPYIOIIUC TAKUC Ka4€CTBA, KaK CBCPXBBICOKAA YYBCTBUTCIBHOCTH, CBECPXBbLICOKAA
CCJICKTUBHOCTB, CBCPXBBICOKOC CIICKTPAJIbHOC PAa3pCHICHUC, CBEPXBBICOKOC BPECMCHHOC Pa3pCIICHUC.

yMeTh:

- BBI6I/IpaTB aL[CKBaTHBIﬁ MCTOJ IAJid PCUICHUA KOHerTHOfI (bHBH‘-IeCKOﬁ 3aga4u.

BJIaJd€Th:

- MaTeMaTW4YeCKUM armaparoM B TOH Mepe, KOTopas IMO3BOJISIET MOIy4yaTbh pPEIICHHE KOHKPETHOMN
MPAaKTHYECKOM 3a/laull MCXOAS M3 MEPBBIX MPUHIMIIOB M OCHOBHBIX YpaBHEHUH (yHIaMEHTaJIbHBIX

JAHUCLIMIIINH,

- B OCHOBHOM, KBAaHTOBOM ME€XaHUKHU U SJICKTPOANHAMUKHU.



3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO
Hcnonp3yroTcest KOHTPOJIBHBIE BOIIPOCH] HA JIEKLUAX. [[puMepHbIi IepeueHb BOIPOCOB:

1. Yem ompenensieTcsi CABUT IEHTPAIbHON YaCTOTHI CHEKTpa CIIOHTAHHOTO W3JIyYEHHs OT YacTOThI
niepexona?

2. JIns kakux TpEX KBAHTOBBIX YHCEJ MPaBHIa OTOOPA OTHOCUTEIBHO U3IYUYCHHS M MOTIIOMICHHS CBETA
SIBJISIFOTCSI CTPOTUMH B 3JICKTPO-IUTIONIEHOM MPHOIMKSHUN?

3. Tlpu Kakux YCJIOBHSX KOTEPEHTHOE H3JIy4YeHHE aHCaMOis BO30Y)KIEHHBIX aTOMOB CHIIbHEE
CIIOHTAaHHOI0?

4. B uéMm oTiIMuue BUPTYAIBHOTO U PEATbHOTO BO30YK/IEHUS YPOBHEH KBAHTOBOW CHCTEMEI B JIa3€PHOM
nose?

5. Bcerna nm CTOKCOBO KOMOMHAIIMOHHOE paccesHue CUIbHEe aHTHCTOKCOBA?

6. Kakoii Merox na3epHOH CIEKTPOCKONHHU IeJIeco00pa3HO HCIONb30BaTh JJsl HU3MEPEHUs
KOJIe0aTeIbHO-BPAIIATeIbHOTO  CIIEKTPAa MOJABI MOJICKYJIBI, MEepeXoibl B KOTOPOH OZHOBPEMEHHO
3aIpeleHbl OTHOCUTENIFHO MOMIOMECHUS U KOMOWHAIIMOHHOTO paccestHus?

7. Kakas pemakcanvioHHass KOHCTaHTa W3MEPSETCS MPU NPUMEHEHUU JIByXHUMITYJbCHOTO (POTOHHOTO
sxa?

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Ucnionb3oBanue 3¢ ¢exra GOTOHHOTO 3Xa AJIsl U3MEPEHHsI CKOPOCTEH PelaKCallMOHHBIX IPOLIECCOB.
2. DddexTuBHBIE CIOCOOB! (HOTOMOHHU3AITUH U3 BO30YKIECHHBIX COCTOSIHHI aTOMOB.
3. OnrorepMuyeckuii 1 onTopepaKIMOHHBIA METOIBI.

4. IlpaBmwra orOopa uUIs H3IYy4CHUS W TODIOIIEHHS [0 YETHOCTH M YIIIOBOMY MOMEHTY.
[TpubnuxeHHbIe ipaBUIa 0TOOpA.

5. BHyTpUAOIIIEPOBCKAs CIIEKTPOCKOIHSL. Y3KHE PE30OHAHCHI B CIIEKTPOCKOINY HACBIILICHHUS.

6. Meronsl reHepauuu  YAbTPAKOPOTKUX JIa3€pHBIX MMITYIbCOB. AKTHMBHas U I1aCCHUBHAas
CUHXPOHM3ALUA MO/,

7. KorepeHTHOE aHTHUCTOKCOBO paccesHue cBeta. OCHOBHBIE CXEMBbI SKCIIEPUMEHTA.
8. doronnoe 3x0. OObsicHeHue 3¢(pekra B paMKax BEKTOPHOW MOAEIIH.

9. Omroakyctmueckass  cnektpockonusi. OOmacte  mpumeHeHws.  CrmocoObl  yBelIWYeHUS
YyBCTBUTEILHOCTH.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.
1. KorepeHnTHOE€ aHTHCTOKCOBO paccesiHie cBeTa. OCHOBHBIE CXEMBbI KCIIEPUMEHTA.
2. ®ortonHoe 3x0. O0bsicHeHHE dPdeKTa B paMKax BEKTOPHOH MOJIEINH.

3. Omnroakycrtuueckass  crekrpockorus.  OoOmacte  npumeHenus.  CrocoObl  yBeTUYCHUS
YyBCTBUTEIILHOCTH.

buier 2.

1. IpaBuma orOopa Ui H3IYYEHUS W TODIOMICHHS [0 YETHOCTH W YINIOBOMY MOMEHTY.
[TpubnuxeHHbIe ipaBUIa 0TOOpA.

2. BHyTpuaomniepoBcKas CIeKTPOCKONHUS. Y3KHe PE30HAHCHI B CIIEKTPOCKOIMH HACBILIICHUSI.

3. Meronsl TreHepauuu YAbTPAKOPOTKUX JIa3€pHBIX MMITYIbCOB. AKTHBHas U I1aCCHUBHAas
CUHXPOHM3ALUA MO/,

buner 3.

1. Ucnionb3oBanue 3¢ ¢exra GOTOHHOTO 3Xa AJIsl U3MEPEHHsI CKOPOCTEH PelaKCallMOHHBIX IPOLIECCOB.
2. DddexTuBHBIE CIOCOOB! (HOTOMOHMU3AITNH U3 BO30YKIEHHBIX COCTOSIHHI aTOMOB.

3. OnrorepMuyeckuii 1 onTopedpaKIMOHHBIA METOIBI.



Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO § OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xoporio 7 0aioB - BRICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomro 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIEeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOPUTENbHO 3 Oajla - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO 1 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DK3aMeH MpOBOOUTCS B ycTHOU (popme mo Omneram. B kaxmom Owmiere mpeAcTaBiIeHO TPH BOIpOCa.
[lpu mpoBeneHnn sk3amMeHa oOyudaronemycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKY. Ompoc
00y4aromerocst He JOJDKEH MPEBHIIATh OTHOTO aCTPOHOMHYECKOT0 yaca.



