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AHHOTANMA

Lenp Kypca - ocBoeHHE CTyAeHTaMH (yHAAMEHTANbHBIX 3HAHMKA B OOJACTH JIa3epHOU CIEKTPOCKOIHH,
[OJIyYEHMs NIPAKTUUECKUX HABBIKOB PEILIEHUs 337a4, OBJIaJleHUE METOlaMU UX PELICHUs, a TAKKE IOHUMaHKe
croco00B MX MPaKTHYECKOro nmpuMeHeHus. Popma JTMHUA MOMIOMIEHUS TP OTHOPOAHOM M HEOXHOPOAHOM
ymupenusx. Jplpku ¥ nuku beHHere. HacpllleHne npu  JONIIIEPOBCKOM ymupeHuu. fIBieHue
BO3HUKHOBEHUs npoBasia JIsmbOa. CrieKTpocKoIusi BHYTPH JIOMIIJIEPOBCKOTO KOHTYpa, OCHOBaHHas Ha d(dexTe
HachlmeHnss. CHeKTpocKonust IBYX(OTOHHOTO IOIJIOLICHUS CBOOOIHAs OT JOIIUIEPOBCKOTO YIIMPEHUS.
DKcnepuMeHTalIbHAsT peain3alus CIEKTPOCKOIIMU HACHIIICHUS MOMIOIIEHUSI aTOMOB BOAOPOJA U JIEHTEepHsl.
DKCrepUMeHTaJ bHAs peaau3alus OJHOBPEMEHHOW PErHCTPAllMM CIIEKTPOB HACBIIICHUS U ABYX()OTOHHOTO
MOMIOLICHUS aTOMOB BOJAOpOAa U AeHWTepus. DKCHEPUMEHTHl C HENpPEpBIBHBIMH Ja3epamu. [IpoOnemsl,
BO3HUKAIOIIME Ha IIyTH IOBBIIIEHUsS TOYHOCTU IIPU HEPEXOJe K HENPEphIBHBIM JlazepaM, U IYTH HUX
npeononenus. I[lpobrema m3MepeHUs] YaCTOTHI ONTHYECKOIO H3JIydeHHUs. TexHHKa CO3JaHUsl 4YacTOTHOM
rpeOeHKH (KOMO-reHepaTopoB) Ha OCHOBE HEMPEPHIBHOM MOCIEJOBATEIbHOCTH CBEPXKOPOTKUX HMITYJIbCOB.
CuHTe3aTop ONTHYECKHUX 4YacTOT. JIOCTMXKEHUSI W NPHUMEHEHHsS NPEUU3MOHHOM CIIEKTPOCKONHMU B
¢bynnamentansHol ¢usuke. Yackl Ha aToMHBIX (oHTaHax. JlazepHoe OXJaXKJAeHHE U IJICHEHHE aTOMOB.
HonmuiepoBckoe  oxmaxaeHue. Onrtudeckas mnaroka. CyOnommuiepoBckoe —oxmaxaeHue —(«cu3ugoBo
oxJaxJaeHue»). Marnutoontudeckas JoBymka. KAPC cnekrpockonus. CyTh sIBICHHS, OCOOCHHOCTH U
JKCiepuMeHTanbHast peanuzanus. Crexktpomerp onHoBpemenHoil perucrpamuun MK u KAPC cnekrpos.
Cpaaenne wmeroqoB CKP, BKP-ycunenns u KAPC. JIByxdoroHHOE mMOIIIOIMIEHHE W BO3MOXKHOCTD
UCCIICAOBaHUsT  OBYX(OTOHHBIX TIEPEXOAOB B JJIEKTPOHHBIE COCTOSHUSI C TOMOIIBIO  Ipolecca
YEeTBIPEXBOJIHOBOTO cMemeHusa. CpaBHeHHE 3TUX MeTofoB. POHOHBI U (POHOHHBIE MOJIAPUTOHBI U HX
nposieinenue B cnekrpax KPC. Cnexrpockonust KPC Ha (OHOHHBIX MOJSPUTOHAX. - U K-CHEKTPOCKOIHSI.
Meroauka peructpamuu. Mudopmanus, nocrynHas cnekrpockonun KPC Ha monsiputoHax. DKCHUTOHBI H
SKCUTOHHBIE TOJSIPUTOHBL. MeToquKa 3KCIEPUMEHTANbHOTO HCCICJOBAaHUS JHCIIEPCUU SKCHUTOHHBIX
nonsipuToHOB. HenmuelHo-onTHdeckre >PQPeKThl B cpellax ¢ KBaJAPaTWYHON HeJIMHEeHHOCThIo. McTouHuk
TEepareploBOr0 M3Iy4YCHHs, OCHOBAaHHBII Ha Mpolecce I'eHepalud Pa3HOCTHBIX 4YacToT. HecrammonapHas
cnekrpockonud. IIpsimoe m3MepeHue BpeMeHH [e(ha3sUpOBKHM U BPEMEHH peNlaKCallii HaceJIeHHOCTEH
KojieOaTenbHbIX ypoBHEH. CpaBHeHHE (JOCTOMHCTBA M HEINOCTAaTKH) paccMoTpeHHbIX MerogoB CKP-,
BKP-ycunenus, KAPC- u HecTannoHapHO#H CHIEKTPOCKOMIHH.

1. lean u 3apa4un

].le.]'lb AUCHUIIINHBI
OCBOCHHUC CTyACHTaMHU (l)yHI[aMGHTaHBHBIX 3HaHMH B oOjacTu HaSCpHOI\/’I CIICKTPOCKOIINH, MOJYUYCHUS
MPAKTUYCCKUX HABBIKOB PCHICHHUA 3alda4d, OBJIAJCHUC MCETOAAMH HX PCHICHHA, a TAKIKEC ITOHMMAHHEC
CIoco0oB ux MPaKTUYCCKOIO IIPUMCHCHMUS.

33]13‘[]([ JAUCHUIIINHBI

. ¢dopmupoBaHne 0a30BbIX 3HAHHWH B OONACTH JIa3€pHOW CIIEKTPOCKONUW KaK JAHCIUIUIMHBL,
HHTErpHUpYyIoLIei 001mepru3nIecKyIo 1 00IIEeTEOPETUIECKYIO MOATOTOBKY (hU3UKOB M oOecreunBalomen
TEXHOJIOTUYECKNE OCHOBBI COBPEMEHHBIX MHHOBAIIMOHHBIX c(hep AeATeIbHOCTH;

* 00yueHHE CTYAEHTOB OCHOBHBIM IPHHIIUIIAM PEIICHHS 3a]a4 B 00JIaCTH JIA3ePHON CIEKTPOCKOIINH U
OCBOEHHUE OCHOBHBIX TEOPETUUECKHX METOJIOB, TPUMEHUMBIX B 3TOH 001acTu GU3NKU;

. (dopMHUpOBaHUE TPABHIBHBIX  TEOPETHUYECKHX IIOAXOJOB K BBIIOJHEHHUIO HCCIECIOBAHUN
CTy-ZICHTaMH B 00JIaCTH Ja3epHOIl CHEKTPOCKOIINH B paMKaX BBIITYCKHBIX Pa0OT Ha CTETIEHb MAarucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHUS KOMIIETEHIIMH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

HAaYyYHbIX 3HAHMI B 00J1aCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 007acCTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
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lpouycrinudallbdun /1Cx1C/ibHouvlin, Cl1luvvulH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil mpodeCCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI

OIIK-3 Cnoco0eH BbIOUpaTh U (UIH) pELICHUS

paspabarbiBarh oaxob! K pemenuio TunoBbix  |OITK-3.2  CrniocobeH HCmonb30BaTh  HCCIENOBATEIBCKHE
1 HOBBIX 33724 B 001acTi npoecCHOHaIbHOM |METOABI NPU PELICHWH HOBBIX 3a/ad, NPUMEHssl 3HaHHUS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IUUHBIX 00JIACTAX HAyKH (TEXHUKH)

OrpaHHY4CHMA PA3JIUIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METO/IaMU pEIICHUS, TOHUMAET U YYUTHIBACT Ha MPAKTHKE
TPaHULBI TPUMEHUMOCTH TTOTYYaeMbIX PEIICHHMA

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
[MK-1 CriocobeH cTaBuTh, GOpMaNTU30BLIBATE K |MAaTCMaTHYCCKUE MOJCIM  JIJIS  ONUCAHHMS  HM3Yy4acMbIX
pelarh 3a1a41, B TOM YUCJIe pa3pabarTbiBaTth U |ABIEHUH U IIPOLIECCOB, OLIEHUBATH KA4€CTBO Pa3pabOTaHHOM
HCCJICOA0BAaTh MAaTEMATUYECKUE MOJICIIN MOACIN

U3y4aeMBbIX SBJICHUI U TIPOLECCOB, CUCTEMHO  |[TK-1.3 Croco0eH NpUMEHATh TeopeTudeckue u (WIIH)
aHAJIM3UPOBAaTh HAy4YHBIE IIPOOJIEMBI, OIYYaTh |3KCIIEPUMMEHTAIBHBIE METOIBI MCCIIENOBAHNN K KOHKPETHOM
HOBBIC HAYYHBIC PE3yJIbTaThI HayyHOM 3amade W WHTEPIPETHPOBATH  MOTYyYCHHBIC
pe3yabTaThl

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHanbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanreM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX

I1K-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH
IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX

OKCIICPUMCHTAJIbHBIX (‘H/ICJ'IGHHBIX) PE3YJIbTATOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
-MECTO M POJIb OOLIMX BOIPOCOB HAYKH B HAYYHBIX HCCIIECAOBAHUSAX;
-COBpEeMEHHBIE IPOOIeMbl (PU3UKH U MaTeMaTUKH;
-TeopeTudecKne MoJen (hyHIaMeHTaIbHBIX IPOLIECCOB U SIBICHUN B (PU3MKE U ee MPUIIOKECHUSX;
-IIPUHLIMIIB CHMMETPUH U 3aKOHBI COXPAaHEHUS;
-HOBEHILINE OTKPHITUSI €CTECTBO3HAHUS;
-IIOCTAHOBKY MPOo0JIeM MOAETHPOBaHUS (PU3NIECKUX HPOLIECCOB, MPOTEKAIOIINX B TBEPIABIX TEIAX;
-0 B3aMMOCBS3SX M ()yHIaMEHTAIbHOM €JMHCTBE €CTECTBEHHbIX HaYK.
YMETb:
-3()(eKTUBHO HCIONB30BaTh HA MPAKTUKE TEOPETHUECKUE KOMIIOHEHTHI HAayKW: MOHATHS, CYKACHUS,
YMO3aKJIIOUEHUS], 3aKOHBI;
-IPEACTaBUTh MAHOPaMy YHUBEPCAIBHBIX METOJOB U 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHNS;
-paboTarh Ha COBPEMEHHOM JKCIIEPUMEHTAILHOM 000PY/I0BAHUY;
-a0CTparupoBaThCsl OT HECYLIECCTBEHHBIX BIMSHUM NpPU MOICIMPOBAHUH pEaJbHBIX (PUIUIECKUX
CUTYaLUiI;
-TUIAHUPOBATH ONTHMAJIbHOE MPOBENECHNE IKCIIEPUMEHTA.
BJIaJICTh:
-IJIAHUPOBAHUEM, TIOCTAHOBKON M 00pabOTKOM pe3ysIbTaToB (PU3MUECKOTO IKCIIEPUMEHTA;
-HAy4YHOU KapTUHOU MUPA;
-HaBBIKAMH CaMOCTOSITENIbHOW palboThl B J1IaOOpaTOpUM HA COBPEMEHHOM SKCIEPUMEHTAILHOM
000pyIOBaHUY;
-MaTeMaTHIYECKUM MOJICTMPOBAaHUEM (PU3NIECCKUX 3ajad.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
HenuneitHo-onTHueckue  sIBIEHUA U
1 pacmpo-CTpaHeHHEe BOJIH B HEJIMHEWHOM 6 9 15
cpeze.
Meronbl KOTE€PEHTHOM CIEKTPOCKOIIHH
) koMOuHamonnoro paccessnus (KP) cera 10 15 20
U UX TPUMEHEHUs B UCCIEN0BaHUU
CTPYKTYPbI U AMHAMUKU MOJIEKYII.
3 HenuneiiHo-onTudeckas CHEKTPOCKOMHUS ] 12 20
HOJISIPUTOHOB.
4 HecraunonapHas crieKTpoCcKomus. 6 9 20
Nroro gacos 30 45 75
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.
4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. HenuneiHO-onTHYECKME ABJIEHUS U PAaCIpO-CTPAHEHNUE BOJIH B HEJTMHEWHOMN cpee.

Jlexuu 1-2

Henunelinas nossipusanys ¥ XapakTepHbIe HETMHEHHO-ONTHYECKUX ABJIeHUS. CBA3aHHBIC BOJIHBI B
HEJTMHEHHOH cpe/ie B IPUOIMKEHIH MEUIEHHO MEHSFOIUXCS aMILTUTY]I.

Jlexunn 3-4

B3aumopeiicTBre MBYX 3JIEKTPOMArHUTHBIX BOJH B YCJOBHUSX OJNM30CTH CyMMBI MM PAa3HOCTH HMX
4acTOT K 4acToTe COOCTBEHHOTO BO30OyxkneHUs cpeabl. BKP-ycunenune u ocnabnenue, CrioHTaHHOE
KP u nByx(OoTOHHOE TOIIOIIEHHE B IEHTPOCHMMETPHYHBIX cperax. Cucrema ypaBHEHHH st
CBSI3aHHBIX BOJIH B cpefiax 0e3 EeHTpa CUMMETPUH (C y4acTHEM MOISIPUTOHOB).

2. Metonsl KOTEPEHTHOM CIEKTpOCcKONHH KoMOwHanmoHHoro paccesHusi (KP) cBera m wmx
MPUMEHEHHSI B UCCIICAOBAHUH CTPYKTYPBI U JUHAMUKHA MOJICKYIL.

Jlexnnsa 5

Onucanue mporecca KOrepeHT-HOTO aHTHCTOKCOBa KOMOMHA-ITMOHHOTO paccesiHus ceera (KAPC) B
LEHTPOCUMMETPHU-HOH cpene. DP(PEeKTUBHOCTh pacCesiHUsA, YCIOBHUs CHHXPO-HU3Ma, hopMa JIMHUM,
cBs13b Xu™(3) ¢ ceuernem KP.

Jlexuu 6-7

OcHoBHBIE 0coOeHHOCTH, NocTonHCcTBa U Hepoctatkn KAPC cniektpockonuu. CpaBHEHHE METOJIOB
cnekrpockonuu crnoHtanHoro KP, BKP-ycunenuss u KAPC. YerblpexBoiHOBOE CMeEIICHHE NpU
IBYX()OTOHHOM  pE30HAaHCE.  OKCIEpUMEHTalbHAasi  TEXHWKA  HEJIMHEHHOW  KOTepEHTHOM
cnekrpockonuu. CrekTpalibHOe, BpeMEHHOe H mpocTpaHcTBeHHOe paspemienune. MK-KAPC
CIIEKTPOMETD.

Jlexuu 8-9

MexaHu3Mbl 1 OCOOCHHOCTH YIIMPEHUs CHEKTpalbHbIX JUHMHA B crekTpax KP u nx wm3ydenue
metonoM KAPC u BKP-ycunenus. MccienoBaHusi CTOMIKHOBUTEIBHBIX MPOLIECCOB pacpeesieHus U
pelakcanuy  BpamlareIbHOH H  KoleOaredbHOM DSHEPrUM MOJEKYJI METOJaMH  KOTepEHTHOMH
CHEKTPOCKOIINH PACCESHUSI.

Jlexnnsa 10




Hekotoprle mpuMeHeHHs METONOB HeNHHEWHOHN crekTpockonuu KP B mpakTuueckux 3amadax Io
JIOKaJIbHOM HEBO3MYINAMOIIEH TUAarHOCTUKE Ta30BBIX MNapaMmeTpoB: M3mepeHue Ttemmeparypbl U
CIIEKTPOCKOMMSA  BO30YXKAEHHBIX pa3psAlIoM KosieOaTeIbHO-BpallaTebHBIX COCTOSHUM — a30Ta.
UccnenoBanne ropenus cmeceit CH4/02 u O2/H2.

3. HenuHeitHo-onTuyecKas CIHICKTPOCKOIIUSA MOJAPUTOHOB.

Jlexkmus 11

Onucanne npoueccoB KP cBera Ha (YOHOHHBIX MOJSPUTOHAX U JABYX(OTOHHOTO TOIVIOLICHUS CBETA
HKCUTOHHBIMH HOJSIPUTOHAMM Ha SA3bIKE CBS3aHHBIX BOJIH B KpUCTajulaXx 0e3 IEHTpa CHMMETPHH.
BKP-ycunenune, DddexruBHocts cnontanHoro KP, kos¢d¢unuent nByx(OTOHHOTO MOTIOMICHHUS.
dopma imHuN. k- 1 W(oMera)-CrieKTpOCKOI s SKCUTOHHBIX U (POHOHHBIX TOJISIPUTOHOB.

Jlexuu 12-13

YacTOTHO-YIVIOBBIE CHEKTPBI PACCesIHUSA U IBYX(OTOHHOTO MoriomeHus. HemmHelHo-onTHyeckoe
BO30yxJeHHE (POHOHHBIX NOJSIPUTOHOB - HCTOYHUK st TeparepuoBod (TI'm) cmexkrpockonuu.
Hexoropeie ocobennoctu Tl u-cnekrpockonuu. [urnepkoMOWHAIIMOHHOE paccesHhue CBETa Ha
(DOHOHHBIX U YKCUTOHHBIX MOJIIPUTOHAX.

4. HeCTaL[I/IOHapHaH CIICKTPOCKOIIUA.

Jlexknuu 14-15

Bpemss nedasupoBkr © BpeMs penakcalud HaceleHHocTed. [IpuHIUMNBI KOrepeHTHOH U
HEKOTEPEHTHON HECTAllMOHAPHOW AaKTUBHOM CIEKTPOCKONIMM M TPSMOE HU3MEPEHHE BPEMEHHU
ne}a3upoBKU ¥ BPEMEHH PETaKCallui HaCEIEHHOCTEH KoleOaTeIbHbIX YPOBHEH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heob6xoaumoe o0opynoBaHue Ul JIEKLIUI U MPaKTUYECKUX 3aHATHH: ydeOHas ayAuTOpus, OCHAIIICHHAS
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pyI0BaHUEM (IIPOCKTOP, 3BYKOBasi CUCTEMA).

Heobxonumoe nporpammuoe obecniedenue: oducHeiii maket OpenOffice mis pedeparos u
npeseHTauui, nporpamma Origin (IpH HATUYUHA TEXHUYECKOM BO3MOKHOCTH).

Obecrieuenue caMOCTOSTENTLHON paOboThl — AocTyMl B IHTEpHET, 6a3bl JaHHBIX 0 KypHaJIaM American
Physical Society, American Institute of Physics, Institute of Physics, Nature, Springer Verlag,
o6ubmmorexa MO PAH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI
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00Nk

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

HNndopmanmonnsie pecypebl: JKypHaisl 1o ¢usuke TBeporo tena (Pusnka TBEpaoro Tena,
Kpucramno-rpadus, XKTD, [Tucema B XKTD, Physica Status Solidi b, Physical Review B u np.),
JOCTyTHBIE Yepe3 Internet HayyHbIE ¥ HAYYHO-TEXHUYECKHUE KypHaIbL: http://scitation.aip.org/,
http://www.sciencemag.org/ 311eKTpOHHbIE KOHCIIEKTHI JICKIHiA, y4eOHbIe TOCOOUs 1 COOPHHUKH 3a/1ad,
pa3paboTaHHbIe Ul JaHHOTO Kypca.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexiMoHHBIX 3aHATHAX UCTIOIB3YIOTCS MYJIBTHMEIUHHBIC TEXHOJIOTUH, BKIIIOYAs IEMOHCTPALHIO
npe3eHTanuii. B mponecce camocTosTenpHOM paboThl 00yYarONIMXCsi BO3MOXKHO HCIIOJIB30BAHUE TAKUX
nporpamMMHbIX cpecTB, kak OpenOffice.

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



CryneHt, u3ydarommii Kypc «JlazepHasi CHEKTPOCKONHS», JODKEH HMETh 0a30BYHO ITOATOTOBKY B
obnacti Gu3MKKM Na3epoB, HanpuMmep, B oObeMe Kypca «OcHOBBI yazepHON ¢Gu3ukm». [Tockombky B
XO[€ JIEKIWH JUIS WUTIOCTPAllMd OOMIMX NPUHIMIOB TPOBOAMTCS OOCYXICHHE COBPEMEHHBIX
aKTyaJbHBIX IPOOJIEM Ja3epHOM CIIEKTPOCKONMHU, KOTOpble HE B TIIOJHOH Mepe OTpaKeHbl B
CYIIECTBYIOIIUX yUYeOHUKAX, MTOCEIICHHE JEKINH SBISETCS aOCOMOTHO HEOOXOANMBIM ISl YCHEITHOTO
YCBOCHHMS U3y4aeMOro Marepuaia.

VYeneniHoe  OCBOGHHE Kypca TpeOyeT HampsoKEHHOH — CaMOCTOATENBHOM — paboThl  CTy/IEHTA.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4yHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX IS CAMOCTOSTEIBHOTO  M3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— peleHne 3a1a4, IpeaaraéMblX CTYJJeHTaM Ha JICKIUAX U MPAKTUIECKUX 3aHATHAX,

— MOJITOTOBKY K NPAKTHYECKUM 3aHITHAM, SK3aMEHY.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSTENBHOW pPabOTO CTyneHTa OCyIecTBIsercss B (opme
MHJIUBUYaJIbHBIX KOHCYAbTalMid. C Lenblo ynTyONeHHOTO HM3y4YeHUs TeX WM MHBIX Pa3zlenoB Kypca
CTyJICHTaM MOTYT OBITh IPEIUIOKEHBI CHICMAIBHBIC TEMBI JUTSI CAMOCTOSTEIIBHON paOOTHI.



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 Ja3epHbBIX CUCTEM U CTPYKTYPHUPOBAHHBIX MAaTEPUaIOB
Kypc: 1

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

PaszpatGoTunk: J.H. Koznos, kana. ¢pu3s.-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 n3ydeHust AUCUUIUIMHEL «JIa3epHast CIEKTPOCKOIHS 00yYaroUiCs! JOKEH:

3HATb:

-MECTO H POJIb OOLIMX BOIPOCOB HAYKH B HAYYHBIX HCCIICAOBAHUSAX;

-COBpEeMEHHbBIC TIPOOIeMbl (PU3UKHN U MaTEMaTHUKH;

-TeopeTuIecKue MoJenH (hyHIaMEHTaIbHBIX MPOIECCOB U SBICHUN B (PU3MKE U €€ MPUIIOKCHUSX;
-[IPUHLIUIIBI CAMMETPHH U 3aKOHBI COXPAHEHHUS;

-HOBEHIIINE OTKPBITUA CCTCCTBO3HAHUSA,;

-[I0CTaHOBKY NPO0OJIEeM MOJEINPOBAHUS (PU3NIECKUX MTPOLIECCOB, IPOTEKAIONINX B TBEPABIX TENAX;
-0 B3aUMOCBSI35X U (PyHAaMEHTAIbHOM €IMHCTBE €CTECTBEHHBIX HAyK.

yMeTh:




-3¢ EKTUBHO WUCIIONIBH30BaTh HA MPAKTHKE TEOPETUYCCKHE KOMITOHEHTHI HAyKH: MOHSTHS, CYXICHHS,
YMO3aKIIIOUEHHsI, 3aKOHBI;
-IIPEICTaBUTh MAHOPAaMy YHHBEPCAJIbHBIX METO/IOB M 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHHUS;
-paboTarh Ha COBPEMEHHOM JKCIIEPUMEHTAILHOM 000PY/I0BAHUY;
-a0CTparupoBaTbCsi OT HECYIICCTBEHHBIX BIUSHUN TNpPU MOACIHPOBAHHU PEAJbHBIX (U3UUECKUX
CUTYaLUiI;
-IJTAHUPOBATH ONITUMAJILHOE MTPOBEICHNE SKCIIEPHMEHTA.

BJIA/IETh:
-IJTAHUPOBAHUEM, TIOCTAHOBKOH U 00pabOTKOI pe3yabTaToB (PU3NIECKOTO IKCIIEPHUMEHTA;
-HAy4YHOU KapTUHOU MUPA;
-HaBBIKAMH CaMOCTOSITEJIbHOM pabOThl B JIaA0OpaTopuH Ha COBPEMEHHOM OSKCIEPHMEHTAIHHOM
000pyIOBaHUY;
-MaTeMaTU9eCKUM MOJICTTHPOBAHHEM (PH3HUYECKHX 3a/1ad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

3amaHus IS CaMOCTOATENBHOW paloThI, Mpeimnonaraercs odopmieHHe pedepara MO OTHOW U3
MIPENJIOKEHHBIX TEM:

3aganue 1
Temnl 3aganus:

1. CnoexTpocKkomusi BBICOKOTO paspemeHus (cBoOOmHAs OT AONIUIEPOBCKOTO YIIUPEHHUS) aTOMOB
BOZIOpOJa M JECWTepUs] M HCIOJIB30BAaHUE €€ METOAOB sl pelIeHHH (yHIaMEHTAJIbHBIX IpolieM
COBPEMEHHOH (PHU3HKH.

2. KAPC cniekrpockormnws.

3amanue 2
TemslI 3agaHus:

1. 3oHHas CTPYKTypa O3JEKTPOHHBIX CHEKTPOB B Kpuctamiax. OAHO3IEKTPOHHOE YypaBHEHHE
HIpenunarepa B 30HHOW Teopuu. OOpazoBanme dHepreThdeckux 30H. Teopema broxa. Ilonsrue
3¢ PEKTUBHON Macchl. DKCUTOHBI U CX€Ma UX YHEPreTHUECKUX ypoBHEe. CHEeKTp MOMIOIMEHUs] BOIN3U
Kpas 3alpelleHHON 30HbI B [10JIyTIPOBOIHUKAX.

2. Cnextpockonust AByX(OTOHHOTO IOIVIONIEHHUS B CPEax ¢ IEHTPOM U 0e3 LIEHTpa CUMMETPHH.

3aganue 3
Temnl 3aganus:

1. DkcmepuMeHTalbHas peanu3alus W JOCTHIKEHUS B CIIEKTPOCKONHHU BBICOKOTO pa3pelICHHUs
(cBOOOMHOW OT JOMIUIEPOBCKOTO YIIMPEHHs) aTOMOB Bojopona u jaedtepus. JlampHeimue
MIEPCIIEKTUBBI.

2. Cnexrpockonusi CKP u BKP-ycunenust (ocmabneHust) B cpemax ¢ LEHTpOM M 0e3 LEHTpa
CHUMMETPHH.

3ananue 4*
Tema 3aganus:

DKcrepuMeHTaIbHAs TEXHUKA HEJIMHEHHOM KOrepeHTHO! criekTpockonuu. CrnekTpaibHOe, BpeMEHHOE
Y POCTPAHCTBEHHOE pa3pelieHre. MeToapl yIydIlIeHHs ITUX XapaKTePUCTHUK.

3aganue 5*
Tema 3aganus:

[Ipumenenne MeTonoB HeNMMHEHHON crekTpockonuu KP B mpakTudeckux 3ajadax IO JIOKAJIbHOM
HEBO3MYIIAIOIIEH JUArHOCTUKE Ta30BbIX MapaMeTPOB.

3aaHus, OTMEUCHHBIE 3BE310UKOH «*» MOT'YT BEIOMPATHCS CTYIEHTAMH I10 XKEJTAHUIO.
Bcero 3amanuii B BECEHHEM CEMECTPE TPH.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



[TpomexxyTouHas arTecTays Mo AUCHUILIMHE «Jla3epHas CIIEKTPOCKOMU OCyIIECTBIsIeTcs B (hopme
9K3aMeHa. DK3aMeH MPOBOJUTCS B YCTHOU (hopme.

Hepequb KOHTPOJIBHBIX BOIIPOCOB IJId CAaYM 3K3aMCHaA :

1. Omucanue mponeccoB BKP-ycunenns u cnontannoro KP. Cyrb siBneHui, ocoOeHHOCTH H
skcriepuMenTanbHasa peanusaius. Cpasaenne MmetoqoB CKP, BKP-ycunenus u KAPC.

2. KAPC cnexrpockonusi. CyTh sBIE€HHUS, OCOOEHHOCTM M O3KCIIEPUMEHTAIbHAS peanu3aLisl.
Cnextpomerp oxnoBpemeHHoi peructpaunun MK u KAPC cnektpoB. Cpasaenne metomoB CKP,
BKP-ycunenus u KAPC.

3. KonebarenpHple 1 BpamarelbHble YPOBHH MOJIEKYJ W HEKoTopble nmpuMeHeHus metonoB KAPC B
[IPAKTUYECKUX 3aJadax 110 JIOKAJIbHOM HEBO3MYIAIOLIEH TMarHOCTUKE I'a30BbIX IIapaMeTPOB.

4. I[BYX(bOTOHHOG IOIMMOmMECHUE MW BO3MOXHOCTH HMCCICIOBAHUA ,Z[BYX(l)OTOHHLIX Mepexog0B B
3JICKTPOHHBIC COCTOSAHHA C IMOMOLIBIO IMpoHecCa YCThIPEXBOJHOBOIO CMCUICHUA. CpaBHeHI/Ie 9THUX
MECTOAOB.

5. ®oHOHBI U (OHOHHBIE MOJIIPUTOHBI U UX MposiBiieHUE B criekTpax KPC.

6. Cnekrpockonuss KPC Ha ¢GoHOHHBIX moOJSIpUTOHAX. W(OMera)- U K-CHeKTpocKomus. MeTtonuka
peructpauun. Mupopmarus, noctynsas crekrpockonuu KPC Ha monsputoHax.

7. DKCUTOHBI ¥ SKCUTOHHEIE TMOJIAPUTOHBI. MeTtonuka SKCICPUMEHTAJIBHOI'O HCCJICAOBAHUA JUCIICPCHUU
OKCUTOHHBLIX IMOJAPHUTOHOB.

8. Henunelino-ontuueckue 3¢¢ekTsl B cpenax ¢ KBaJApaTUYHON HeNMMHEHHOCThIo. McTouHmMK
TEparepLoBOIo U3JIyueHHs], OCHOBAaHHbII Ha IIPOLiECCE I'€HEpaluy Pa3HOCTHBIX YacTOT.

9. Hecraumonapnas cnekrpockonus. IIpsimoe u3MepeHune BpeMeHH Ae]asupoBKM W BpEMEHU
penakcaluy HaceJeHHOcTell konebarenbHBIX ypoBHeil. Kakme 0COOEHHOCTH TOSBISIOTCS TIPH
«Tepexozie» OT BO30YKACHUS UMITYJIbCAMU C JUTUTEIBHOCTBIO TIC MaciTada K gc?

10. CpaBHeHUE (JOCTOMHCTBA M HEJOCTATKH) paccMoTpeHHbIX MeTosioB CKP-, BKP-ycunenus, KAPC-
U HECTalMOHApHOW criekTpockonuu. [IpuBecTr KOHKpETHBIE TPUMEPHI TPOOIEM, KOTOPHIE MOTYT OBITH
HauOosee YCIENIHO pEeLIeHbl MNpU HCHONb30BAHUM KAKOTO-THOO W3 TEPEUYHCIEHHBIX METON0B
cnekrpockonuu. Hampumep, kakoil MeTon sBiseTcs Hau-Oosiee MNOAXOMAMMM (M TOYEMYy) MpH
UCCIICOBAaHUN 3arpsi3HEHUS atMoc(epbl WM AT U3MEPeHHs MPOCTPAHCTBEHHOTO paclpeleNeHUs
Temneparypsl B kamepe cropanust H2/02 ut.n.

DK3aMeHaMOHHBIE OUIIETHI 10 Kypcey «Jla3zepHasi CIEeKTPOCKOMUs» ISl CAaYH SK3aMeHa:
Bbusner Nel.

1. Hacplmenne moromeHus Ha JONIJICPOBCKH YIIMPEHHOM IEPeXofe..

2. Dddexr obpazoBanus mposana JIsmba n odparenHoro nposai JIsmoa.

3. Hcnons3oBaHue JI5MOOBCKUX MIPOBAIOB sl CTA0MIN3AMK YaCTOThI Fa30BOT0 Jla3epa.

Buiet Neo2

1. Cnextpsl KpucTasIoB. 30HHAsI CTPYKTypa BJIEKTPOHHBIX CIIEKTPOB B KpHUCTaIaX. DKCUTOHBI H
CXEMa UX YHEPreTU4ECKUX YPOBHEH.

2. IIpob6iema u3MepeHHs YaCTOThl ONTUYECKOTO U3ITYYEHHs.
3. JlommuiepoBckoe oxiaxkaeHue. OnTuyeckas naToka.

bunet Ne3

1. M3oronmuveckuii cBUr. TOHKAst 1 CBEPXTOHKAsI CTPYKTYpa, IOMOOBCKHI CIBUT B aTOME BOAOPOJa U
nenTepus.

2. CnexTpanbHas lIMpUHa TUHUK U3dydenus. [IpeodpazoBanue @ypne. [lomonienne u nucnepcus.

3. CyOmomnmuiepoBcKoe OXJIaxaeHue («CU3u(OBO OXIaXKACHUED).

buner No4

1. TlposiBneHne HeuaeadTbHOCTH MOJIEKYJ B KoseOaTelnbHO-BpaIlaTeNbHBIX CHEKTpax (aHrapMOHH3M,
neHTpobexkHoe yckopenue). CrieKTphl IByXaTOMHBIX MOJIEKYII.

2. OcoOEHHOCTH CHEKTPOB HOIYNPOBOJHUKOBBIX CTPYKTYp TMOHMXEHHOW pa3MEpPHOCTH: KBAaHTOBBIC
SIMBI, CBEPXPELIETKH, KBAHTOBbIC HUTH, KBAHTOBBIE TOUKH.

3. Texuuka yacTOTHOH rpeOeHKH (KOMO-T€HEepaTopbl) HA OCHOBE HENPEPHIBHOW MOCIEA0BATEILHOCTH
CBEPXKOPOTKUX UMILYJIbCOB.



Buer Ne5

1. Jlucnepcust akyCTHUECKUX M onTHYeckuX (poHoHOB. [lonspuronsl. Jlucnepcust IunoabHO-aKTUBHBIX
KoJieOaHui pemeTky BONMM3H HeHTpa 30Hb1 bpuitiosHa ((OHOHHbIE MOISIPUTOHBI).

2. Hacelenue 0gHOPOIHO ¥ HEOIHOPOJAHO YIIMPEHHBIX nepexonoB. [vipku bennere. [Iposan JIsmba
1 oOparieHHbIi posai JIamoa.

3. JlocTmwxeHHs U MPUMEHEHUS PEIU3UOHHON CIIEKTPOCKONTUY B QyHIaMEHTaIbHON QHU3UKE.

Buner Ne6

1. Cnekrpockonus ABYX()OTOHHOTO MOTIONIEHHs], CBOOOIHAS OT AONIIEPOBCKOTO YIIHUPEHHS. YCIOBHSA
JUId  peanu3alud  IPELU3MOHHOM  BHYTPUAONIUIEPOBCKOM  crekrpockonuu. CpaBHEHHE €O
CHEKTPOCKONUEN HACHIIICHHUS.

2. MarauroonTudeckas JIOBYIIIKA. Yacel Ha aTOMHBIX (1)OHTaHaX.

3. CMelIaHHbIi XapaKTCp OHCPrur MOJAPUTOHOB. OKCUTOHHBIE TOJIIPUTOHBI. HOBerHOCTHBIe
TNOJIAPUTOHBI U UX AUCIICPCUSA.

Buner N7

1. Konebanus IEMOYKH OJWHAKOBBIX aTOMOB M IICTIOYKH, COCTOSAIIEH M3 aTOMOB JIByX COPTOB.
Jlucnepcrs akyCTHYECKUX U ONTHYECKUX (DOHOHOB.

2. BKCHepHMeHTaHLHaH peain3anus CIHCKTPOCKOINU HACBIIICHUSA U ,I[BYX(i)OTOHHOFO IIOITTOIIICHUA H
AOCTUIKCHUS B IICPBLIX SKCIIEPUMEHTAX C UCIIOJIb30BAHUEM UMITYJIbCHBIX IIEPECTPANBACMBIX JIA3€POB.

3. TexHuka 4acTOTHOH IpeOeHKH (KOMO-TEHEepaTophl) HA OCHOBE HEMPEPHIBHOW MOCIE0BATEILHOCTH
CBEPXKOPOTKHX UMITYJIBCOB.

Buier Ne8

1. Omnwucanue mpouecca KOT€pEeHTHOTO aHTHCTOKCOBa KoMOMHaunoHHOTO paccesHusi ceeta (KAPC) B
LIEHTPOCUMMETPUYHOU Cpeae.

2. Hexoropble MpUMEHEHUSI METOAOB HEeNUMHEHHOU crnekTpockonuu KP B mpakThueckux 3amadax Imo
JIOKaJIbHOM HEBO3MYLIAIOLIECH JUAarHOCTUKE Ta30BBIX NapameTpoB: I3MepeHue TeMIieparypbl H
CIEKTPOCKOIHS BO30YKIEHHBIX Pa3psIOM KoJieOaTelbHO-BpalaTeIbHBIX COCTOSHUM a30Ta.

3. YacTOTHO-YITIOBBIE CIIEKTpPbI paccesHust U IBYX(OTOHHOTO noriomeHus. HenmmHelHo-onTHyeckoe
BO30yxJeHHE (OHOHHBIX MOJSPUTOHOB - HUCTOUYHUK mansi TteparepuoBod (TI'm) cmexkrpockonuw.
Hexoropsie ocobennoctu TI -criekTpocKonum.

Buer Ne9

1. HenuneliHas nossipu3anus U XapakTepHble HEJIMHEHHO-ONTUYECKUX sBIeHUs. CBsI3aHHbBIC BOJIHbI B
HEJMHEHHOH cpesie B NPUOIKEHUH MEIJICHHO MEHSIOLINXCS aMILUIUTY]I.

2. OcHOBHBIE 0COOEHHOCTH, focTonHCcTBa U HepocTatku KAPC cniekrpockonuu. CpaBHEHHE METOJ0B
cnekrpockonuu ciontanHoro KP, BKP-ycunenus u KAPC.

3. YacTOTHO-YIVIOBBIE CIIEKTPHI PACCESIHUA U ABYX(OTOHHOTO IOTIOLICHUS.

Buner Nel0

1. B3ammMoneicTBHE IBYX 3JIEKTPOMATHUTHBIX BOJH B YCJIOBHUSIX OJNM30CTH CyMMbI MJIM Pa3HOCTH MX
4acTOT K 4YaCTOTE COOCTBEHHOTO BO30YKIECHUS CPEIIbL.

2. CnekTpanbHoe, BpeMeHHOe 1 npoctpancTBeHHoe paspemenue. UK-KAPC crekrpomerp.
3. T'umepkoMOMHAIIMOHHOE paccesiHUE cBeTa Ha (POHOHHBIX U SKCUTOHHBIX MOJIIPUTOHAX.

Buier Nell

1. Cucrema ypaBHEHM AJisl CBA3aHHBIX BOJIH B cpelax Oe3 LEHTpa CHUMMETPUH (C ydacTHEM
MOJIIPUTOHOB).

2. DKcrnepuMeHTaj bHas TEXHUKA HEIMHEWHON KOTepEeHTHOM CIIEKTPOCKOIIHH.
3. ®opma nuHMU. K- 1 W-CIIEKTPOCKONHUS SKCUTOHHBIX U (POHOHHBIX MOJISIPUTOHOB.

Buer Nel2



1. BKP-ycunmenne wu ocmabmenue, cnontanHoe KP w  nByxdoToHHOE TommomieHuWe B
IEHTPOCUMMETPHYHBIX cpenax. CucreMa ypaBHEHWH HJIsl CBSI3aHHBIX BOJIH B cpeAax 0e3 IeHTpa
CUMMETpHH (C YU4aCTHEM TOJISIPUTOHOB).

2. D dexkTuBHOCTD paccesHus, YCIOBHUs CHHXPOHU3MA, (popmMa JInHuH, cBs3b ¢(3) ¢ ceuennem KP.
3. YacToTHO-yIIIOBBIE CIIEKTPHI paccessHUS U ABYX(OTOHHOTO MOIVIOLICHUSI.

buier Nel3
1. Cpsi3aHHBIC BOJIHBI B HEIMHEHHOW cpeie B MPUOIIKEHUN MEITIEHHO MEHSFOIIUXCS aMILTUTY]I.

2. MHccnemoBaHHs CTOJKHOBHTEIBHBIX IMPOIECCOB pAaCIpECICHUsT U pellaKCalliy BpallaTelbHOW U
Kos1e0aTebHOM SHEPTUU MOJIEKYJT METOIaMH KOT€PEHTHOM CIIEKTPOCKOIIUH PACCESTHHUS.

3. Hexotopsie ocobennoctu TT I-criekTpocKonumy.

Buner Nel4

1. Cucrema ypaBHEHHMH ISl CBS3aHHBIX BOJH B cpefax 0Oe3 IIEHTpa CHUMMETPUH (C y4acTHEM
MOJISIPUTOHOB).

2. D¢ dexkTuBHOCTD paccesHus, YCIOBHUs CHHXPOHU3MA, (popmMa JInHuH, cBs3b ¢(3) ¢ ceuennem KP.

3. Wzmepenne TeMITEPaTypbl u CIEKTPOCKOIIHS BO30YKICHHBIX paspsaom
KoJiebaTebHO-BpalIaTeNbHbIX cOCTOsIHUH a3oTa. UccnenoBanue ropenust cmeceir CH4/02 u O2/H2.

Kpurepun onennBanus
CryzaeHT mony4aer:
otieHKy oTinuHO(10), ecii oTyYeHBI OTBETHI HA TPU BOIIPOCA, HET 3aMEUaHHA.
OLICHKY OTAMYHO(9), €CIIi MOTy4eHbl OTBETHI HA TPU BOIIPOCA, €CTh OT/AEIbHBIC 3aMEUaHHS.

OIIEHKY OTIUYHO(8), €CIIH MOTyUYeHBI OTBETHI HA TPH BOMPOCA, ECTh CYIIECTBEHHBIC 3aMedaHus U (MJIH)
OIIMOKH B BEIYUCIICHUSX.

OIIEHKY X0po1io(7), €CIH IMOIyYeHBI OTBETHI HA J[BA BONIPOCA, HET 3aMEUaHUI
OIICHKY XOpoII0(6), €CIIH MOIyIeHBI OTBETHI Ha JBa BOIIPOCA, €CTh OT/ICIHHBIC 3aMECUAHS

OLICHKY XOpOH_IO(S), CCJIM MOJIYYCHBI OTBCTHI HA ABAa BOIIPOCA, €CTh CYIICCTBCHHLIC 3aMCUAHU U (I/IJ'II/I)
OIIMOKHU B BEIYHCIICHHUSX.

OLICHKY YJIOBJIETBOPUTENILHO(4), €CIIN MOy4YeH OTBET Ha OJMH BOIPOC, HET 3aMEYaHUi

OLICHKY YJOBJIETBOPUTENIHLHO(3), €CIIU MOyYEH OTBET Ha OJMH BOIPOC, €CTh 3aMEYaHUs

OLIEHKY HEYJOBJIETBOPUTENIBHO(2), €C/U IIPaBUIIbHBIE OTBETHl Ha BOIPOCH! OTCYTCTBYIOT, HO CTYIEHT
MOHUMAET U MOXET OOBSICHUTH CMBICIT BOIIPOCOB.

OLIGHKY HEYIOBJIETBOPHUTENBbHO(1), eciii mpaBWIbHBIE OTBETHI HAa BOIPOCHI OTCYTCTBYIOT, CTYACHT HE
MOXKET OOBSICHUTD CMBICI 33/JaHHBIX BOIIPOCOB.

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

ITpu mpoBeneHHH YCTHOTO 3K3aMeHa OOydaromemycsl MpeAocTaBisieTcss 1 acTpOHOMUYECKHH 4ac Ha
noaroroBky. Onpoc oOydaromierocst o OWJIETY Ha YCTHOM 9K3aMEHE HE JOJDKEH MPEBBIIIATh OJHOTO
aCTPOHOMMYECKOI'O yaca.

Bo Bpems mpoBeneHus 3k3aMeHa 0OydaromIMecss MOTYT IOJIb30BaThCS MPOrPaMMON JUCHMIUINHBI, a
TaK)Ke CIIPABOYHOM JUTEPaTypOr, KOHCIIEKTOM JICKIIMKA U MIEPCOHAIBHBIMHA KOMIIBIOTEpaMH.



