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

CrekTpocKoIusi — 3TO Hayka 00 HWCCIICJIOBAaHHHM KBAHTOBBIX OOBEKTOB C TOMOIIbIO cBeTa. «JlomasepHbiey
METOJbI ~ OTPAHUYUBAINCH OMHUCCHOHHOW  CHEKTPOCKONHMEH, aObCOpONMOHHOW  CHEKTPOCKONHEH |
CHIEKTPOCKONIMEH KOMOWHAIIMOHHOTO paccesHus. [IpemMeT naHHOrO Kypca — HayKa O HOBBIX METOAax
CIEKTPOCKOIUH, KOTOPHIE CTAIM BO3MOXHBI TOJILKO B PE3yJbTaTe IMOSIBICHUS JIA3€POB, a TAKXKE O CIOCo0ax
MOBBIIICHUS 3PPEKTUBHOCTH KIIACCUYECKHUX MOXOI0B ¢ TIOMOIIBIO J1azepoB. Kypc naér 3Hanus 06 0CHOBHBIX
(hyHIIaMEHTaJIhbHBIX MPOIECCaX B CIIEKTPOCKOIMHA M O METOJaX, IMO3BOJISIFOIINX PeIllaTh 3ajiadd, TpeOyroIme
BBICOKOW YYBCTBUTEIBHOCTH, BBICOKOH CENEKTUBHOCTH, BBICOKOTO CIEKTPaIbHOTO JIMOO BPEMEHHOTO
paspemenns. Kypc norudecku pasBuBaeT «BBejeHHe B crienmuanbHOCTBY (5-6 cemecTphl OakanaBpwara) U
KOHKDETH3UPYyeT B KadeCTBE aKTyallbHBIX TIPUMEPOB HEKOTOphIe crenu(pUIecKre IyHKTHl KypCcOB
OakamaBprara «AToMHas criekTpockonus» (7-if cemectp), «MoreKkynspHas CrekTpockonus» (8- cemecTp),
«KBanroBas ontuka» (8-ii cemectp), «Pusnka azepo «(7-8 cemecTpsl).

1. lean u 3apa4n

eap AUCUUIIMHBI
- U3y4YeHHE COBPEMEHHBIX METOJIOB CIEKTPOCKONHH C MCIOJIB30BAaHUEM JIA3€pOB, C AKIIEHTOM Ha Te
METOJIbI, KOTOpBIE JO TIOSBJICHHS JIa3epOB OBLIM HEBO3MOXHBL. BaXHOCTh JaHHOTO Kypca
MPOJMKTOBaHA HEOOXOJAMMOCTBHIO B TOJITOTOBKE JUIS BBICIICH IIKOJBI, HAYYHBIX YUYPEKACHUH U
MIPOMBIIIJIEHHOCTH BBICOKOKBATH(UITMPOBAHHBIX CIIEIIUATINCTOB B 00JaCTH COBPEMEHHOW ONTHUKH U
CIIEKTPOCKOHNH, KOTOPasi HEMbICIMMa 0€3 NCIOIh30BaHUs MPOJBUHYTHIX JIA3€PHBIX METO/IOB.

33}13‘-[1/1 JAUCHUIIINHBI
- (I)OpMI/IPOBaHI/Ie Y CTYACHTOB 3HAaHUM II0 OCHOBaM TCOpUn BSaHMOZ[efICTBHH JIA3CPHOI'0 U3JIyUCHUA C
BCIICCTBOM, IIOHMMAaHUA MECTa MHOT'OYHCIICHHBIX COBPEMCHHBIX OJOKCIICPUMCHTAJIBHBIX MCETOHOB,
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  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTalbHbIC

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

Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.2 Cnocobern 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
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 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
OIIK-3 CniocoOeH BRIOUPATh U (HITH) PCLICHUS

paspabarbiBarh oaxobl K pemenuio TunoBbix  |OITK-3.2  CrniocobeH HCmonb30BaTh  HCCIENOBATEIBCKHE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIFHON |METOIbl NPH PEIICHUM HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IUUHBIX 00JIACTAX HAyKH (TEXHUKH)

OrpaHH4CHMA Pa3JIUIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METO/IaMH PEIICHUS, TOHUMAET U YYUTHIBACT Ha MPAKTHKE
TPaHULBI TPUMEHUMOCTH TTOTYYaeMbIX PEIICHHMA

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
[MK-1 CriocobeH cTaBuTh, HOpMaNTU30BLIBATS K |MAaTCMaTHYCCKUE MOJCIM  JIJIS  ONUCAHHWS  HM3Yy4acMbIX
pelarh 3a1a41, B TOM YUCJIe pa3pabarbiBarth U |ABIEHUH U IIPOLIECCOB, OLIEHUBATH KA4€CTBO Pa3pabOTaHHOM
HCCJICO0BAaTh MATEMATUUYECKUE MOJICIIN MOACIN




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

[MK-1.3 CrocobeH NpUMEHATh TeopeThdeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM

HOBbIE HAYYHbIE PE3ysIbTaThl Hay4yHOM 3ajau€ W HHTEPIPETUPOBATH  IOJIYUYEHHBIE
pe3yabpTarhl
[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO
[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

(MozmenMpoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoGeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

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

3HATb.

- OCHOBHBIC KOHLCTLHWH, JICKAIINE B OCHOBC NPUMCHCHUS JIA3C€PHOI0 HM3JIYYCHUSA B CIICKTPOCKOIINHU
Pa3INIHBbIX O6’BCKTOB, TCOPpHIO (l)yHI[aMeHTaHBHBIX nponecCoB B CIICKTPOCKOIIMH, a TAKKC OCHOBHBIC
METObl, ACMOHCTPUPYIOIIUC TAKUEC KAaUCCTBA, KaK CBCPXBLICOKASA HYYBCTBUTCIIBHOCTDH, CBCPXBBICOKAs
CCJICKTUBHOCTD, CBCPXBBICOKOC CIICKTPAJIbHOC PAa3pCHICHUC, CBEPXBBICOKOC BPECMCHHOC Pa3pCIICHUC.

YMETB:

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

- MaTreMaTW4eCKHUM ammaparoM B TOM Mepe, KOTopas IO3BOJIAET MOJIy4aTh pEHIEHHE KOHKPETHOU
MPAaKTHYECKOM 3aaul MCXOAS W3 MEPBBIX NPHHLUIIOB 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 U3JTy4eHHe u 1 1
MOTJIOLIEHHE.

3 [IpaBuna otOopa [Isi U3IY4YEHHS U 1 1
HOIVIOIIEHHS.

4 KorepenTHoe  u3iIyyeHHe  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  HEKOTepeHTHBIX  METOJOB K 1 1
KOT€PEHTHBIM.

18 CrexTpockonus BBICOKOH | |
CEJICKTUBHOCTH.

19 Uckimrouenue CIIEKTpaIbHON 1 1
HEOHOPOIHOCTH.
CenekTUBHOCTD o JNEMEHTaM,

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.

CkopocCTh CIIOHTaHHOTO pacnajaa. MeractabuibHble cocTosiHUS. CHEKTp CIIOHTaHHOTO H3ITyUYCHHS.
Oddexr lomepa u rddexr ormaun. OCOOEHHOCTH CIIEKTpa MPH KACKaIHBIX Mepexonax ¢ OIm3Koi
4acCTOTOM.

2. UnnynupoBaHHOE M3ITyY€HHE U TOIVIOIIEHHE.

Kosdpduumentsr Diinmreiina. CeyeHne MHIYIUPOBAHHBIX MepexonoB. dopMa JIMHUM MOIIOMIEHUS.
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 mnpaBuia orOOpa UIsi aroMOB M Moiekyd. llpumepbl crnabbIX MepexonoB.
JIByx(OTOHHBII pacmaj] 2s-COCTOSIHUSI B aTOME BOJIOPOJIA.

4. KorepeHTHOE M3]Ty4YeHUE aTOMHOTO aHCaMOJISL.

Cynepno3uionHble  cocTosHus. Makpockonnyeckass nosspuzanus. VIHTeHCHMBHOCTh U dasa
KOorepeHTHOro n3nyuyeHus. Audpakuuonnas pacxoguMocTs. CBepxusnyuenue Juke.

5. KorepentHoe Bo30yxaeHuHE.

[TpubmmkeHne Bpamaroieicsi BOJHBI (PE30HAHCHOE MPUOIIDKCHUE). YPaBHEHHS Ui aMIUTUTYA
BeposiTHOCTH. Octmiuisininu Pabu B cilydae TOYHOTO pe3oHaHca. pi/2- W pi-ummynbe. BekropHas
Mozenb. AnuabaThueckoe CJIeIOBaHWE IpH OONBIIOW OTCTPOMKE YacTOTHI MOJNS OT YacTOTHI
nepexoza. VIHBepTHpOBaHUE HACEIEHHOCTH PU CBUIMPOBAHUHU YaCTOTHI IOJISl Yepe3 Pe30HaHC.




6. KBazunneprus.

Pemenust ypaBHenus lllpeanmHrepa ¢ raMHUJIBTOHHAHOM, NMEPHOJMYECKH 3aBUCSIIMM OT BPEMEHH.
KBasmaneprernueckue coctostHus. HeoqHo3HayHOCTh  KBasudHepruu. CHEKTp W CKOPOCTH
CIIOHTAHHBIX IEPEXOJ0B MEXAY KBa3MIHEPreTHYECKUMH COCTOSHUSIMH. PeanbHOE M BHPTyallbHOE
BO30YKICHHE.

7. CoBMecTHOE onMcanre Bo30YXICHUS U PeSlaKCaLHH.

Kunernueckue ypaBHEHHs, ONMCHIBAIOIIME peaKCalUI0 Hacen€HHOcTed. Marpuma IIOTHOCTH.
Penakcarusi HeaMaroHaJNBHBIX 2yMeMeHTOB. Umcto ¢asoBas penakcanus. YpaBHeHus bioxa s
3IIEMEHTOB MaTpulbl mioTHocTu.Monens "arom-tepmocrar”. Mopenb "arom-Oydep". Ilepexon ot
KOT€PEHTHOT BO30YKAEHUS K HEeKorepeHTHOMY. OCOOEHHOCTH OIUCAHUS MPU HAJIWYMU TIEPEXOJIOB C
OJM3KMMHU YaCTOTAMHU.

8. MHOro()OTOHHBIH pe30HAHC.

D¢ dexruBHas qByXypoBHeBas cucteMa. LlltapkoBckuil capur ypoBHed. OnTrMaibHas 4acToTa MOJIS.
MHuorogoronHass ~ yacrora  Pabwm. Anmnabarnyeckoe — WHBETHPUBAHHE  HACEIEHHOCTH.
burapmonnveckoe  Bo30Oyxknenue.  KorepeHtHoe — ruieHeHme — Hacen€HHOcTH.  Omimuue
MHOTOCTYIIEHYATOTr0 BO30YKIEHHUSI OT MHOTO()OTOHHOTO.

9. CioHTaHHOE U BBIHYKJEHHOE paccesiHue.

VYopyroe paccesaue. KomOunanumonHoe (pamanoBckoe) paccessaue (KP). IlpaBuna otGopa.
AnwrepHaruBHbIN 3ampeT. CtokcoBo u aHTHUCTOKCOBO KP. Ceuenue paccesnus. Pesonancuoe KP.
I'mnepxomOunanmonnoe paccesnue. BoinyxnenHoe KP (BKP). Yeunennoe BKP.

10. KorepeHnTHOE paccesHue.

Cynepno3uiioHHbIE  COCTOSHUS Ha KOMOMHAIMOHHOM (WM ABYX(OTOHHOM) Iepexone.
Makpockonndeckass KomMOuWHanuoHHass (uiau  AByxQoToHHas) monsipu3auus. CToKcoBa H
AHTUCTOKCOBA KOMIIOHEHTHI KOTEPEHTHOTO pacCessHUs IPU HATUIUN KOMOMHAIIMOHHOM MOISIpH3aLny.
VYcnosue cornmacoBanusi pa3. KorepentHoe antuctokcoBo paccesnue cBeta (KAPC). 3anepxannoe
KAPC. YersipexBonHoBoe cmemieHne. OTpakeHue Oerymieid BOMHBI OT cTosiued (oOpamieHue
BOJIHOBOTO (ppoHTTa). TpEexXBOTHOBOE CMELICHHWE B HELEHTPOCMMMETPUYHBIX cpeaax. [eHepaums
CyMMapHOW U Pa3HOCTHOM 4acToT. [ eHepanys rapMOHUK.

11. doroHHOE 3XO.

Heob6xoanMele ycoBusi BOSHUKHOBEHUS ()OTOHHOTO 3Xa. J[ByXxuMmynbcHOE 3X0. BekropHas Mozemb.
OtcyTcTBHE 5Xa JUIsi TapMOHHYECKOTO OCHMILIATOpa. JIBYyXHMITYIbCHOE 3XO B TPEXYPOBHEBOM
cucteme. Bapuantel TpéxummynbcHOro 9xa. MHmynmupoBaHHOEe (CTUMYIHMPOBAHHOE) 3XO.
Hcnonb3oBanue GOTOHHOTO 3Xa A7l U3MEPEHHS PEaKCAIIMOHHBIX MTPOLECCOB.

12. CBGpX‘IYBCTBI/ITeJ'ILHoe JACTCKTUPOBAHUC.

[Ipumenenunst B 3agayax aTOMHOH, MOJEKYJSIPHOM M siiepHOM (DM3HMKH, aHAIUTHYECKOM XUMUH,
T€OXMMUH, KOHTPOJI OKpY’Karolled cpenpl, OMonoruu u MeauuuHbl. [Ipobrmema neTeKTHpoBaHUS
CIMHUYHBIX aTOMOB M MoJeKyl. CHeKTpOoCKOmHsi BO30YXAEHHBIX COCTOSIHMH. JlucTaHuuoHHOE
30HaMUpoBaHue. JIunapel.

13. dyopeciieHTHas! CIIEKTPOCKOIHS.



KBanToBBIIl BbIXON (ryopecueHunu. VM3mepeHnue CreKTpoB OJHO- M IBYX(OTOHHOT BO30Y)KICHUS.
Usmepenune crextpoB ¢ayopecuenunu. [IpenenpHas 4yBCTBUTENBHOCTh METOMA IMPH LUKINYHOM
B3aUMOJICHCTBUHU. JleTeKTUPOBAaHME OAMHOYHBIX aToMOB. HaOmioneHne KBaHTOBBIX CKa4KOB.
Habnronenne onmHOYHBIX MoJyiekydl B Marpunax. OcoOeHHOCTH (PIyopecleHTHOTO METoAa B
nH¢pakpacHoMm (UK) nuanazone. An-koHBepcusi.

14. ®oTOoMOHU3AMOHHAS CTIEKTPOCKOTIHS.

OcHoBHBIE cxeMBbl BO30OYXKIeHUS. DPPeKTUBHBIE CHOCOOBI (OTOMOHM3ANMH U3 BO30YKICHHBIX
COCTOSIHMM  aroMoB.  lcrnonb30BaHUME  AaBTOMOHM3aLlMOHHBIX  COCTOSHUMWA.  Mcmonb3oBaHue
pUAOEPTOBCKUX COCTOSHUH. JleTeKTupoBaHWE OJMHOYHBIX aTroMOB. CIIEKTPOCKONHS PEIKUX
PaJIMOaKTHBHBIX H30TOTIOB. JecopbunonHo-poTOMOHN3AIMOHHAS CIIEKTPOCKOTIHUS c
WCIIOJIb30BaHUEM  BPEMSIIPOJIESTHOW MAacC-CIIEKTPOMETPUHU. YBEJIIMUEHUE KBAHTOBOTO BBIXOZA
(hoToMOHM3AIMY MOJIEKYIT TIPH MCIIOJIL30BAaHHH YIETPAKOPOTKUX JIA3€PHBIX UMITYJIbCOB.

15. AGcopO1roHHasT CIIEKTPOCKOITHSI.

CranuonapHoe  nomiouieHue.  M3mepeHue — mpomyckaHusi.  MHOIOnpoxoiHbIE — KIOBETHI.
BuyTpupesonaropuslii Metoa. KBaHTOBBIN IIyM U IpeAenbHasi 4YyBCTBUTEIBHOCTH aOCOPOLIMOHHOMN
crniekTpockonuu. V3mepenue cinaboro curxaiga Ha CHIbHOM (OHE KaK OCHOBHAsI NPUHLIMIHATIbHAS
TPYIHOCTb.

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'ereponnnupoBanue curnana. JlerekrupoBanue B miaMéHax, (pryopecuupyrommx cpeax v ImiazMe.
UysctBurensHocTh MeTonaKAPC no cpasaennto co criontanHbiM KP. Korepentnoe rumnep-KP ans
W3MEPEHUs CIEKTPOB "Momyanux" kojaedaTeIbHBIX MOJI B MOJIEKYJIaX.

18. CrieKTpOCKOITHsI BRICOKOH CEIEKTHBHOCTH.

JuddepennmpoBanue crekrpa Kak OONIMA METOA TOAABICHHS HIMPOKOTO OECcCTPYKTYpHOTO
HECEJIEKTUBHOro pe3oHaHcHOro (ona. MuTepdepomerpus. HactorHas moxynsuusi. LltapkoBckas
CIIEKTpockonusa. MarHuTHelii pe3oHanc. IlomsipusanmonHas crekrpockonus. PapaneeBckas
cnekrpockonus. Ilpumenenne meronoB auddepenupoBaHus ClIeKTpa B 3ajadax aOCOpPOLMOHHOM
CIEKTPOCKONNH U criekTpockonuu ycuienHoro BKP. CtpobupoBanue Bo BpeMeHH Kak 00Ul MEeTO
MOJABJICHUs] HEPE30HAHCHOTO HecelleKTUBHOro (poHa 3anepxaHHas (roypecleHuus. 3anepskaHHoe
KAPC.

19. UckitoueHre cieKTpaibHONM HEOTHOPOAHOCTH.

W3mepeHne OAHOPOIHOTO YIIUPEHUS JIMHUM, U3MepeHHe (yHIaMEHTaJIbHOM 4YacTOThl Iepexoia;
oOHapy)KeHHE CTPYKTYphI, CKPBITOH HEOJHOPOIHBIM YIIMpEHHEM. MeTOabl JBOWHOTO 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 ~ JIMHUSIMA ~ [TOTJIOMIEHHs.  VICnoib30BaHUE IOTONHUTENBHBIX — CEJIEKTUBHBIX
MPOLIECCOB: MHOTOCTYIEHYaToe BO30Y)XIEHHE, Macc-CHeKTpomerpus, xpomarorpadus. Cozmganue
HCKYCCTBEHHOTO M30TONMMYECKOTO CABHIra MPHU YCKOpPEHUH IydkoB. IIpumenenue pesonancuoro KP
IUISL CEJIEKTMBHOTO JIETEKTHPOBaHUA XpoModopos. HeogHopoaHoe ymmpeHue CreKTpOB MOJIEKYIN B
KOHJCHCUPOBaHHOHU (aze. POTOXMMHUYECKOE BEDKUTAHKE MPOBAJIOB. [ eHepamus 2-0if rapMOHUKH Ha
IIOBEPXHOCTH.



21. CieKTpoCKONHS BHICOKOTO CIIEKTPAIBHOTO Pa3peIIeHHUs.

OOmue mnenu MHONydeHHs Y3KHX pe30HaHCOB. llpenms3noHHBIE H3MEpEeHHs CIEKTPOCKONNYECKUX
nocTOsIHHBIX. CBEpXTOHKAass W HM30TONMHMYEcKas cTpykrypa. MccnemoBanue s¢dexroB Llrtapka u
3eemana. M3mepenue JIamOoBckoro casura. M3mepenwe ¢u3MUecKux TMOCTOSHHBIX. JlazepHas
Metposorusi. CraHaapTel 4acToThl. [IpuMeHeHrne aTOMHBIX U MOJIEKYJISIPHBIX MYyYKOB, OXJIa)KACHHBIX
MOJIEKYJIApHBIX cTpyi. CyxeHue pacipeleseHus 10 CKOPOCTSIM IIpU YCKOPEHHUM IydkoB. JlazepHoe
OXJIQ)K/IEHME HOHOB B JIOBYIIKaX. 3aMENJICHHE M OXJKICHHE AaTOMHBIX ITyYKOBPE30HAHCHBIM
CBETOBBIM JaBJeHUEM. JIa3epHbIe JIOBYIIKH Il aTOMOB. MeTo/p! notydeHus: 0eC()OHOHHBIX JIMHUNA B
KOHJCHCUPOBaHHOH (asze.

22. Cy0OaoriepoBcKas CIIeKTPOCKOITHSL.

[Mpunoxenne oOMUX METOMOB HUCKIIOUEHHS CIEKTPAaTbHONW HEOMHOPOAHOCTH. Y3KHE PE30HAHCHI B
CIIEKTPOCKONIUU HachIeHus. JIPMOOBCKMII mpoBai. VY3KWil pe30HaHC B CTos4Yel 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 METOAAMU KOI'€PEHTHOM CIIEKTPOCKONHUU. Y3KUH pE30HAHC 3X0-CUIHajla KOI€pPEeHTHOIo
U3IyYeHHS B PE3YJIbTATE MPOJIETa YePe3 Pa3HECCHHBIE CBETOBBIC JIYYH.

24, CHCKTpOCKOHI/ISI BPCMCHHOTO Pa3spCIlICHUA.

HaOmonenre TMHaMUKHY B peajJbHOM BPEMEHH U 337a4d aTOMHOW W MOJICKYJSIPHOW CHEKTPOCKOITUH,
XUMHYECKOH (GU3WKU, (U3WKA KOHJEHCHPOBAaHHBIX cpell, Onodum3uku. Pemakcarusi OTIENBHBIX
cocrosiHud. M3MepeHne BpeMeH xu3HU. [IpruMeHeHne KorepeHTHBIX 3(dekroB. MHIympoBaHHOE
¢dotoHHOE 3X0. BpamarensHas u koneOarenbHas penakcalys B MOJEKY/ISIPHBIX Tasax, Iepenada
B030ykneHus. IlpuMeHeHHe METOIOB IBOWHOTO pe3oHaHca. Pemakcanust monspusanuu. 3anadw,
TpeOyrolue NHUKOCEKyHJHOTO U CyONMKOCEKYHIHOTO BpEMEHHOro pasperieHus. Pemakcaums
ANIEKTPOHHOTO BO3OYKACHUS B MOJIEKYJIaX M KOHICHCUPOBAHHBIX cpefax. MojeKyssipHas TUHAMUKA.
MoHoMONeKyISIpHBIA ~ pacniall. BHyTpuMonekymspHas penakcanusi KojeOaTeabHOH OJHEPTHH.
CHexTpoCKOIUsl M JUarHOCTHUKA KOPOTKOKMBYIIMX (PParMeHTOB W MPOMEKYTOYHBIX COCTOSHHIA.
ITepenoc sneprum u auddys3us B KOHASHCHPOBAaHHBIX cpenax. Craguu (OTOCTUMYIMPOBAHHBIX
npeBpanieHuit B Ononormyecknx cucremax. @orocunTe3. MHOrooOpazue MPUMEHSEMBIX METOIOB:
¢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, M3y4yalOmMi Kypc, AOJDKEH OBJAAETh OOIMM MOHSATUHHBIM ammapatoM H HayYUTbCS
IPUMEHATh TEOPETHYECKHE 3HAHUS IPU BBIOOpPE METONA HCCIENOBAaHMS Ul PELICHUS KOHKPETHOMH
¢usnyeckoil 3anaumn, TpedOyromeil MpUMEHEeHHs Jlazepa B KaueCTBE MHCTPYMEHTA Ui CHEKTPOCKOIIHNH.
B xone usydeHus AMCLUIUIMHBI CTYIEHT JOJKEH CAMOCTOSITENIbHO IONOHATh CBOM 3HAHUSA B PaMKax
paHee M3Y4YEHHBIX IUCLUIUIMH: KIACCHYECKOH SJIEKTPOAMHAMHUKH, (DU3MYECKOH U BOJIHOBOW OITHKH,
KBaHTOBOH MEXaHUKH U OCHOB KBAHTOBOH JIIEKTPOJAWHAMHKH, aTOMHOM W MOIEKYISPHOU (DU3UKH.
VYenemHoe ocBoeHue Kypca TpeOyeT paOoThl CTyIeHTa HENOCPEICTBEHHO Ha JICKLIHH, 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

KBaJIH(UKALUS: 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 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 npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
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-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 aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM

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

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYECHHBIE
pe3yapTarhl

[IK-3.1 Ilonumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

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

3HATb:

- OCHOBHBIC KOHLECTLHH, JIC)KAIIUEC B OCHOBC NPUMCHCHUS JIA3CPHOI0 HM3JIYYCHUSA B CIICKTPOCKOIINHU
Pa3INIHBIX O6’BCKTOB, TCOPpHIO Q)yHﬂaMGHTaHBHBIX nponecCoB B CIICKTPOCKOIIMH, a TAKKC OCHOBHBIC
METObl, ACMOHCTPUPYIOIIUC TAKHEC KAaUCCTBA, KaK CBCPXBLICOKASA HYYBCTBUTCIIBHOCTDH, CBECPXBBICOKAs
CCJICKTUBHOCTB, CBCPXBBICOKOC CIICKTPAJIbHOC PAa3pCHICHUC, CBEPXBBICOKOC BPECMCHHOC Pa3pCIICHUC.

yMeTh:

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

BJIaJd€Th:

- MaTreMaTW4eCKUM aImaparoM B TOM Mepe, KOTopas IO3BOJIAET MOJIy4aTh pEHIEHHE KOHKPETHOU
MPAaKTHYECKOM 3aaul MCXOAsS W3 MEePBBIX NPHHLUIIOB M OCHOBHBIX YPaBHEHHH (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 ompenenseTcss CABUI IICHTPAJIbHOW YaCTOTHI CIIEKTPa CIHOHTAHHOTO HM3JYyYCHHS OT YacCTOTHI
niepexona?

2. Jlnsa kakux TpEX KBAHTOBBIX YMCEIN MPaBHIa 0TOOPAa OTHOCUTEIBHO U3IYUYCHHUS U MOTIONICHUS CBETa
SIBJISIFOTCSI CTPOTUMH B 3JICKTPO-IUTIONIEHOM MPHOIMKSHUN?

3. Tlpu Kakux YCIIOBHSAX KOTEPCHTHOE H3JIyuyeHHE aHcamOis BO30YXKIEHHBIX aTOMOB CHJIbHEE
CIIOHTAaHHOI0?

4. B uém oTimurie BUPTYaJbHOTO U PEANbHOTO BO30YKICHUS YPOBHEH KBAHTOBOW CUCTEMBI B JIA36PHOM
nose?

5. Bcerna nm CTOKCOBO KOMOMHAIIMOHHOE paccesHue CUIbHEe aHTHCTOKCOBA?

6. Kakoii Merox na3epHOH CIEKTPOCKONHHU IeJIeco00pa3HO HCIONb30BaTh JJsl HU3MEPEHUs
KOJIe0aTeNIbHO-BPAIIAaTeIbHOTO  CIIEKTPAa MOJABI MOJIEKYJBI, IEpPEeX0obl B KOTOPOH OJHOBPEMEHHO
3aIpeleHbl OTHOCUTENIFHO MOMIOMECHUS U KOMOWHAIIMOHHOTO paccestHus?

7. Kakas pemakcanuoHHAass KOHCTaHTa W3MEPSETCS MPH MPUMEHEHWUW JBYXUMITYIHCHOTO (DOTOHHOTO
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. IlpaBuma orOopa Uil W3Iy4YEHHS M TMOMIOMICHUS 110 YETHOCTH M YIJIOBOMY MOMEHTY.
[TpubnuxeHHbIe ipaBUIa 0TOOpA.

5. BHyTpUAOIIIEPOBCKAs CIIEKTPOCKOIHSL. Y3KHE PE30OHAHCHI B CIIEKTPOCKOINY HACBIILICHHUS.

6. Meronsl reHepanud YAbTPAKOPOTKUX JIa3€pHBIX HMITYIbCOB. AKTHBHas U  I1acCUBHAas
CUHXPOHM3ALUA MO/,

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

9. Omroakyctmueckass  cnektpockomusi.  OOmacte  mpumeHeHus.  CrocoObl  yBelIWyYeHUS
YyBCTBUTEILHOCTH.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

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

3. Onroakycrtuueckas  crekrpockonusi.  OOmacte  mpumeneHus.  CrocoObl  yBeIHUYECHUS
YyBCTBUTEIILHOCTH.

buier 2.

1. IlpaBuma orOopa i U3NTyYeHHS M MOMIOMICHHS 110 YETHOCTH M YIJIOBOMY MOMEHTY.
[TpubnuxeHHbIe ipaBUIa 0TOOpA.

2. BHyTpuaomniepoBcKas CIeKTPOCKONHUS. Y3KHe PE30HAHCHI B CIIEKTPOCKOIMH HACBILIICHUSI.

3. Meronsl TreHepauud  YAbTPAKOPOTKUX JIa3€pHBIX HMITYIbCOB. AKTHBHas U  I1acCUBHas
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 ormuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTenbHO 4 Oaiia - BBICTABISiETCS CTYACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYIACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynmpoBKax 0a30BBIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHWM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIIEro 00ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oaluia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO 1 Oanm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUpPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH MPOBOAUTCS B YCTHOH (opMme mo Oumieram. B xakaom Ouiere mpeacTaBieHO TPH BOIPOCA.
[lpu mpoBenennu 5k3ameHa oOyuaromiemycst npepoctarisiercs 30 MUHYT Ha MmOAroToBKy. Ompoc
00y4aromerocst He JOJDKEH MPEBHIIATh OTHOTO aCTPOHOMHYECKOT0 yaca.



