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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
ymupenusax. Jplpku U nukud bennere. HacellieHue npu  JONIUIEPOBCKOM ymupeHuu. fIBieHue
BO3HUKHOBEHUs mpoBana JIamba. CrieKTpocKonus BHYTPU AONIUIEPOBCKOTO KOHTYPa, OCHOBaHHASA Ha Y QeKTe
HachlmeHnss. CHeKTpocKonust JBYX()OTOHHOTO TOIJIOLICHUS CBOOOIHAs OT JIOMIUIEPOBCKOTO YIIMPEHHUS.
DKcnepuMeHTalIbHAsT peain3alus CIEKTPOCKOIIMU HACHIIICHUS MOMIOIIEHUSI aTOMOB BOAOPOJA U JIEHTEepHsl.
DKCrepUMeHTaJ bHAs peaau3alus OJHOBPEMEHHOW PErHCTPAllMM CIIEKTPOB HACBIIICHUS U ABYX()OTOHHOTO
MOMIOLICHUS aTOMOB BOJIOpOJa M JeUTepus. ODKCHEPUMEHTbl C HENpEephIBHBIMH JazepaMu. [IpoOiemsl,
BO3HUKAIOIIME Ha IIyTH IOBBIIIEHUsS TOYHOCTU IIPU HEPEXOJe K HENPEphIBHBIM JlazepaM, U IYTH HUX
npeononenus. [Ipobrema wm3MepeHUs 4YaCTOTHI ONTHYECKOTO W3Iy4YeHHsA. TeXHUKAa CO3JaHHMS YacTOTHOM
rpebeHKH (KOMO-TeHepaTopoB) Ha OCHOBE HEMPEPHIBHON TOCIE0BATENILHOCTH CBEPXKOPOTKUX WUMITYIILCOB.
CuHTe3aTop ONTHYECKUX YacTOT. JlOCTMKEHMSI W TPHUMEHEHHMsS NPEHU3MOHHOW CIIEKTPOCKONHWU B
¢bynnamenrtanpHol ¢usmuke. Yachkl Ha aroMHbIX (oHTaHax. JlazepHoe OXJIaXKICHHWE M IUICHCHHE aTOMOB.
HommuiepoBckoe  oxnaxaeHue. Onrtuueckas mnatoka. CyOnmommiepoBckoe —oxjaxkaeHue («cu3ndoBo
oxnaxjaeHue»). Marautoontudeckas ynoBymka. KAPC cnekrpockonus. CyTh SIBI€HHUS, OCOOCHHOCTH U
JKCIIepUMeHTaNbHas peanusanus. Crnekrpomerp oaHoBpeMeHHon peructpaunn MK un KAPC cnexrpos.
Cpaaenne wmeroqoB CKP, BKP-ycunenws m KAPC. JIByXoTOHHOE TIOITIONICHHE M BO3MOXHOCTh
UCCIICAOBAaHMUsS  OBYX(OTOHHBIX IIEPEeXOAOB B DJJEKTPOHHBIE COCTOSIHMA C IOMOMIBIO  Ipolecca
YeTBIPEXBOJIHOBOTO cMemeHusa. CpaBHeHHE 3THX MeTojoB. POHOHBI M (OHOHHBIE MOISAPUTOHBI M HX
nposieinenue B cnekrpax KPC. Crnekrpockonust KPC Ha (oHOHHBIX monspuTOHAaxX. [J- M K-CIIEKTPOCKOIIHSI.
Meronuka peructpanuu. Hudopmanus, nocrynnas crnekrpockonnu KPC Ha momsputoHax. DKCHTOHBI U
SKCUTOHHBIE TOJSIPUTOHBL. MeTonuKa SKCIEPUMEHTAIbHOTO HCCIIEAOBAaHHUS JAWUCIEPCUU HKCHUTOHHBIX
nonsipuToHOB. HenmueliHo-onTudeckne >pQPeKTsl B cpelax ¢ KBaJpaTHUYHOW HETUHEHHOCTHIO. MCTOYHWK
TEparepLoBOr0 M3Iy4YeHHs, OCHOBAaHHBII Ha TMpolecce I'eHepalud Pa3HOCTHBIX 4YacToT. HecramumonapHas
cnekrpockonud. IIpsimoe wu3MepeHue BpeMeHHM Ae(a3upOBKM M BPEMEHM pelaKCalluid HaCeJIeHHOCTEH
KojeOaTenbHbIX ypoBHeHl. CpaBHeHHE (JOCTOMHCTBA M HEOOCTAaTKM) paccMOTpeHHbIXx MerogoB CKP-,
BKP-ycunenus, KAPC- u HecTannoHapHO#H CHIEKTPOCKOMIHH.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

OCBOCHHUC CTyACHTaMHU (bYH)_IaMeHTaIIBHBIX 3HaHUI B 00JacTu J'Ia3€pHOI>i CIICKTPOCKOIINH, MOJYUYCHUS
MPAKTUYCCKUX HABBIKOB PCHICHHA 3aJad, OBJIAACHUC METOHAaMU HUX PCIICHUA, a4 TAKXKC IMOHHUMAaHHC
CIoco0oB ux MPaKTUYCCKOIO IIPUMCHCHMUS.

33]13‘[]([ JAUCHUIIINHBI

. (dopmupoBaHrue 0a30BBIX 3HAHUK B 00JacCTH JA3€PHON CHEKTPOCKONHMHM KaK JUCIUILTUHBI,
HHTErpUpYyIoLIe 001epU3nIecKyI0 U 00IIETEOPETUYECKYIO MOATOTOBKY (PU3HKOB M 00ECTIeUnBaIOLIEH
TEXHOJIOTUYECKNE OCHOBBI COBPEMEHHBIX MHHOBAIIMOHHBIX c(hep AeATeIbHOCTH;

* oO0yueHHe CTyACHTOB OCHOBHBIM INPUHIMIIAM PELICHUS 3a/1a4 B 00IaCTH J1a3epHOM CIIEKTPOCKONNH U
OCBOEHHUE OCHOBHBIX TEOPETUUECKHX METOJIOB, TPUMEHUMBIX B 3TOH 001acTu GU3NKU;

. (hopMHpOBaHHE TMPABWIBHBIX  TEOPETUYECKUX TIOAXOMOB K BBINOJIHEHUIO MCCIIEIOBaHUI
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 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTabHBIC

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

Hay4YHBIX 3HAHUH B 00JacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-2.1 NmeeT npeacTaBieHre O 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 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3 CniocoOeH BRIOUpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3MYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN

HOBBIE HAYYHBIE PE3yIbTaThI HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl
[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
K3 C 5 5 00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
-3 Crioco6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
I1K-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT

o0opynoBanreM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

(MonenupoBaHKe) € HCIOIb30BAaHUEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

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

3HAaThb:

-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;

-HOBEHIIINE OTKPBLITHA €CTCCTBO3HAHUA,

-IIOCTAHOBKY np06neM MOACIIMPOBAHUA (1)I/I3I/I‘ICCKI/IX IponeCCOB, MPOTCKAOIINUX B TBCPABIX TCIIAX,
-0 B3aMMOCBA34AX U (byHZ[aMeHTaHBHOM CANHCTBE CCTCCTBCHHLIX HAYK.

YMETb:

—3(1)(1)CKTI/IBHO HUCTIOJIb30BATh HA IMPAKTHUKEC TCOPCTUUYCCKUC KOMIIOHCHTBI HAYKU: NOHATUSA, CYXKIICHUA,

YMO3aKITFOUCHUS, 3aKOHBI;

-IIPEICTaBUTh MAHOPAaMy YHHBEPCAJIbHBIX METOIOB M 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHHUS;
-paboTarh Ha COBPEMEHHOM JKCIIEPUMEHTAILHOM 000PY/I0BAHUY;
-a0CTparupoBaTbcsi OT HECYNIECTBEHHBIX BIMSHUHA TPH MOJICIUPOBAHUHM PEANBHBIX (PH3HUECKUX

CUTYaLUiI;

-INIAHUPOBATh ONITUMAJIBHOC MMPOBCACHNUC SKCIICPUMCHTA.

BJIAJIETh:

-IJIAHUPOBAHUEM, TIOCTAHOBKON M 00pabOTKOM pe3ysIbTaToB (PU3MUECKOTO IKCIIEPUMEHTA;

-HAy4YHOU KapTUHOU MUPA;
-HaBBIKAMH CaMOCTOSITENILHOW palOoThI
000pyIOBaHUY;

B Ha60paTOpI/II/I Ha COBPCMCHHOM OSKCICPUMCHTAJIBHOM

-MaTeMaTU4CCKUM MOJACINPOBAHUCM (1)I/IBI/I‘-IGCKI/IX 3aaa4.

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  SBIEHHA H
1 pacmpo-CTpaHeHHEe BOJH B HEIMHEWHOMN 6 9 15
cpeze.
Meronpl KOT€pEHTHOM  CIIEKTPOCKOIIMU
) koMOuHamonnoro paccessnus (KP) ceera 10 15 20
U UX [PUMEHEHUS B HCCIEIOBAHUU
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

Henunelinast mossipu3anys U XapakTepHbIe HEIMHEHHO-ONTHYECKUX sBIeHHUA. CBS3aHHbIC BOJIHBI B
HEJTMHEHHOH cpe/ie B IPUOIMKEHIH MEUIEHHO MEHSFOIUXCS aMILTUTY]I.

Jlexunn 3-4

B3anmopeiicTBre IBYX JIEKTPOMAarHUTHBIX BOJH B YCIOBHSX OJMM30CTH CYyMMBI WJIM Pa3HOCTH UX
4acToOT K 4acToTe cOOCTBEHHOTO BO30yxaeHusi cpensl. BKP-ycunenne u ocnabneHue, cioHTaHHOE
KP u nByx(OoTOHHOE MOIVIOMIEHHE B IICHTPOCHMMETPUYHBIX cpenax. CucTeMa ypaBHEHWH IS
CBSI3aHHBIX BOJIH B cpefiax 0e3 EeHTpa CUMMETPUH (C y4acTHEM MOISIPUTOHOB).

2. Mertonsl KOTEPEHTHON CHEeKTpocKomuu KoMOmHaimonHoro paccesHusi (KP) cBera u wux
MPUMEHEHHSI B UCCIICAOBAHUH CTPYKTYPBI U JUHAMUKHA MOJICKYIL.

Jlexnnsa 5

Onucanue mporecca KOrepeHT-HOTO aHTHCTOKCOBa KOMOMHA-ITMOHHOTO paccesiHus ceera (KAPC) B
LEHTPOCUMMETPHY-HOH cpene. DHHEeKTUBHOCTD pacCcesiHUsL, YCIOBUS CHHXPO-HU3Ma, (opMa JTMHHUH,
cBs13b Xu™(3) ¢ ceuernem KP.

Jlexuu 6-7

OcHoBHBIE 0cobeHHOCTH, JocTonHCTBA U HenoctaTku KAPC criekrpockonmu. CpaBHEHHE METO/IOB
cnekrpockonuu crnoHTanHoro KP, BKP-ycunenuss u KAPC. YeTblpexBoiHOBOE CMEIICHHE NpU
IBYX(DOTOHHOM  pe30HaHCe.  OJKCIepUMEHTalbHAs  TEXHWKA  HEJIMHEWHOW  KOTepEeHTHOU
cnekrpockonuu. CrekTpalibHOe, BpeMEHHOe H mpocTpaHcTBeHHOe paspemienune. MK-KAPC
CIIEKTPOMETD.

Jlexuu 8-9

MexaHu3Mbl 1 OCOOCHHOCTH YIHIMPEHHUS CHEKTpasibHBIX JUHUHM B crnekrpax KP m ux nsyuenue
metonoM KAPC u BKP-ycunenus. MccnenoBanusi CTOIKHOBUTENBHBIX POIIECCOB paclpeeeHus u
pellakcany  BpaliarenbHOW ¥ KoleOaTenbHOW DJHEPrUU  MOJIEKYJd METOAaMU KOT€PEHTHOM
CHEKTPOCKOIINH PACCESHUS.

Jlexnnsa 10




Hekotoprie mpuMeHeHHsT METONOB HenuHeiHoW crekrpockonuu KP B mpakThyeckux 3amadax 1o
JIOKaJIbHOM HEBO3MYIIAIOIIEH MAarHOCTHKE Ta30oBbIX MapaMeTpoB: M3MepeHuwe TemmepaTypsl H
CIIEKTPOCKONMSA  BO30YKAEHHBIX pa3panoM KoseOaTeIbHO-BpallaTesIbHBIX — COCTOSIHMM — a3oTa.
UccnenoBanne ropenus cmeceit CH4/02 u O2/H2.

3. HenuHeitHo-onTuyecKas CIHICKTPOCKOIIUSA MOJAPUTOHOB.

Jlexkmus 11

Onucanne npoueccoB KP cBera Ha (OHOHHBIX MOJSIPUTOHAX U ABYX(OTOHHOTO MOTJIOLICHHUS CBETa
HKCUTOHHBIMH THOJSIPUTOHAMH Ha SI3bIKE CBA3aHHBIX BOJH B KpUCTa/ulaXx 0e3 LIEHTpa CHUMMETPHU.
BKP-ycunenune, DddexruBaocts crnoHtanHoro KP, ko3adduuument neyxdoroHHoro mornomeHus.
dopma imHuN. k- 1 W(oMera)-CrieKTpOCKOI s SKCUTOHHBIX U (POHOHHBIX TOJISIPUTOHOB.

Jlexuu 12-13

YacTOTHO-YIVIOBBIE CHEKTPBI paccesHus M JBYX(OTOHHOro mnomiouieHus. HenuHeitHo-onTHueckoe
BO30yk7eHHe (POHOHHBIX HOJSIPUTOHOB - HUCTOUHMK i TeparepuoBoid (TI'm) cmekrpockonmu.
Hexoropeie ocobennoctu Tl m-cnekTpockonuu. [MnepkoMOMHAIIMOHHOE paccesHUEe CcBeTa Ha
(DOHOHHBIX U YKCUTOHHBIX MOJIIPUTOHAX.

4. HeCTaL[I/IOHapHaH CIICKTPOCKOIIUA.

Jlexknuu 14-15

Bpems nedasupoBkn u  BpeMs peJllakcaldd HaceleHHOCTeW. [IpUHIMIBI KOTePeHTHOW U
HEKOTEPEHTHON HECTAIllMOHAPHOW AaKTUBHOM CHEKTPOCKONMM W MPSIMOE H3MEpPEHUE BPEMEHH
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.
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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)



Crynent, u3ydarommii Kypc «JlasepHas CHEKTPOCKOIUS», JOJDKEH HMETh 0a30BYIO MOATOTOBKY B
obnacti pu3MKKM Na3zepoB, Hanmpumep, B o0beMe Kypca «OCHOBHI NaszepHoil (usuku». [lockoibky B
XO[€ JIEKIWH JUIS WUIIOCTPAllMM OOLIMX MPUHIMIIOB TPOBOJUTCSA OOCYXKICHHE COBPEMEHHBIX
aKTyaJbHBIX IpOOIEM Ja3epHOl CHEKTPOCKONMH, KOTOpble HE B IIOJHOM Mepe OTpakeHbl B
CYIIECTBYIOIIUX y4eOHUKAX, IIOCEIICHHE JCKIUH SBISETCS a0COIOTHO HEOOXOAUMBIM ISl YCHEITHOTO
YCBOCHHMS U3y4aeMOro Marepuaia.

VYenemHoe OocBOeHHME Kypca TpeOyeT HampspDKEHHOW —caMOCTOSTENbHOW — paboThl  CTYIEHTA.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

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

— MOJITOTOBKY K NPAKTHYECKUM 3aHITHAM, SK3aMEHY.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSITENBHOW pPabOTO CTylneHTa OCymecTBisercss B (opme
MHUBUyaTbHBIX KOHCyAbTalMid. C menpio yryOIeHHOTrO M3yueHMs TeX WM MHBIX pa3[enoB 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
kBaTuuKkanus: 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 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 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 HECYNICCTBEHHBIX BIMSHUHA TPH MOICIUPOBAHUHM PEANBHBIX (PH3HUECKUX
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

3aﬂaHI/I$I JUIA CaMOCTOSTEIIbHOU pa6OTLI, npeanoraracTca O(i)OpMJ'ICHI/IC pe(bepaTa 10 O).IHOI71 n3
MMPEAJIOKCHHBIX TEM!

3aganue 1
Temnl 3aganus:

1. CpoexTpockomnusi BBICOKOTO paspemieHust (CBOOOAHAs OT JOMIUIEPOBCKOTO YIIMPEHHS) aTOMOB
BOZIOpOJa M JECWTepUs] M HCIOJIB30BAaHUE €€ METOAOB sl pelIeHHH (yHIaMEHTAJIbHBIX IpolieM
COBPEMEHHOH (PHU3HKH.

2. KAPC cniekrpockormnws.

3amanue 2
TemslI 3agaHus:

1. 3oHHas CTPyKTypa »3JEKTPOHHBIX CIHEKTpPOB B Kpuctawiax. OHHORIEKTPOHHOE YypaBHEHHE
HIpenunarepa B 30HHOW Teopuu. OOpazoBanme dHepreThdeckux 30H. Teopema broxa. Ilonsrue
3¢ PEeKTUBHON Macchl. DKCUTOHBI U CXEMa MX SHEPreTHYecKux ypoBHEH. CEKTp MOIIOEHHs BOIU3U
Kpas 3alpelleHHON 30HbI B [10JIyTIPOBOIHUKAX.

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

3aganue 3
Temnl 3aganus:

1. DxkcnepuMeHTaJbHas peanu3auus M JOCTHKEHHS B CHEKTPOCKONMH BBICOKOTO pa3pelieHus
(cBOOOMHOW OT JOMIIJIEPOBCKOTO YIIUPEHUS) aroMOB Bojpopoja W Jedtepusi. JlanmpHeimue
MIEPCIIEKTUBBI.

2. Cnexrpockonusi CKP u BKP-ycwienus (ocnabmenusi) B cpemax Cc LEHTPOM U 0e3 LEHTpa
CHUMMETPHH.

3ananue 4*
Tema 3aganus:

DKcrepUMeHTaJbHAs TEXHUKA HEJIMHEHHOM KOrepeHTHOH crniekTpockonuu. CrieKTpanabHOe, BpeMEHHOe
Y POCTPAHCTBEHHOE pa3pelieHre. MeToapl yIydIlIeHHs ITUX XapaKTePUCTHUK.

3aganue 5*
Tema 3aganus:

[Ipumenenue MeTomoB HenuHEHHON crnekTpockonuu KP B mpakThueckux 3ajadax MO JIOKAJIbHOU
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 arTecTanus 1Mo JUCHUILTHNHE «Jla3epHas CIEKTPOCKONMS» OCYIIECTBIseTCS B (opme
9K3aMeHa. DK3aMeH MPOBOJUTCS B YCTHOU (hopme.

Hepequb KOHTPOJIBHBIX BOIIPOCOB IJId CAaYM 3K3aMCHaA :

1. Omucanue mpoueccoB BKP-ycunenus um crnontanHoro KP. Cyte sBieHuii, ocobeHHOCTH H
skcriepuMenTanbHasa peanusaius. Cpasaenne MmetoqoB CKP, BKP-ycunenus u KAPC.

2. KAPC cnekrpockonusi. CyTh $SBJICHHS, OCOOCHHOCTHM M SKCIEPUMEHTaJbHAs pealn3amus.
Cnextpomerp omnoBpemeHHoi peructpaunun MK um KAPC cnekrpoB. CpaBHenue metomoB CKP,
BKP-ycunenus u KAPC.

3. KonebarenbHble U BpamareiabHbIe YPOBHH MOJEKYJ M HEKOTopble npumMeHenus metonos KAPC B
[IPAKTUYECKUX 3aJadax 110 JIOKAJIbHOM HEBO3MYIAIOLIEH TMarHOCTUKE I'a30BbIX IIapaMeTPOB.

4. I[BYX(bOTOHHOC IOIMIOMCHUE MW BO3MOXHOCTH HCCIICOAOBAHUA ,I[BYX(l)OTOHHLIX nepexoaoB B
3JICKTPOHHBIC COCTOAHUA C IIOMOIIBIO IPOLECCAa YETBIPEXBOJIHOBOIO CMCIICHUS. CpaBHeHne OTHUX
MECTOAOB.

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

6. Cnekrpockornss KPC Ha (OHOHHBIX MONSIpUTOHAX. W(OMera)- M K-CleKTpockonus. Meronuka
peructpauun. Mupopmarus, noctynsas crekrpockonuu KPC Ha monsputoHax.

7. DKCUTOHBI U SKCUTOHHBIC MOJIAPUTOHBI. Metoauka SKCHCPUMEHTAJIBHOI'O HCCJICAOBAHUA JUCIICPCUU
OKCUTOHHBLIX IMOJAPHUTOHOB.

8. Henuneiino-ontudyeckue 3¢¢ekTsl B cpeaax ¢ KBaApaTHYHOW HETMHEHHOCThIO. VcTOuHuMK
TEparepLoBOIo U3JIyueHHs], OCHOBAaHHbII Ha IIPOLiECCE I'€HEpaluy Pa3HOCTHBIX YacTOT.

9. Hecraumonapnas cnekrpockonus. IIpsMoe wu3MepeHHe BpeMEHH Je(a3sHpOBKM H BPEMEHU
penakcaly HaceJleHHocTell KkojeOarenbHbBIX ypoBHeH. Kakne 0coOeHHOCTH TOSBISIOTCS HpU
«Tepexozie» OT BO30YKACHUS UMITYJIbCAMU C JUTUTEIBHOCTBIO TIC MaciTada K gc?

10. CpaBHeHue (HOCTOMHCTBA M HelnocTaTku) paccMoTpeHHbIXx MetonoB CKP-, BKP-ycunenus, KAPC-
1 HECTAllMOHAPHOW criekTpockonuu. [IpuBecTr KOHKpETHBIE IPUMEPBI IPOOJIEM, KOTOPbIE MOTYT OBITh
HauOosee YCHEUIHO pEelIeHbl IPHU HCIOIb30BAHUM KaKOTro-JIMOO M3 IEPEYUCICHHBIX METOIOB
cnekrpockonuu. Hampumep, kakoil MeTox sBisieTcs Hau-0ojee MOAXOASIIUM (M TO4eMy) NpHu
WCCIICOBAaHUN 3arpsi3HEHUS arMoc(epbl WIM A U3MEPEHHs] MPOCTPAHCTBEHHOIO pPaCHpelesIeHHS
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 HeuAeadIbHOCTH MOJIEKYJ] B KosieOarelbHO-BpallaTeNbHBIX CHEKTpax (aHrapMOHHU3M,
neHTpobexkHoe yckopenue). CrieKTphl IByXaTOMHBIX MOJIEKYII.

2. OcoOeHHOCTH CIIEKTPOB MOJTYHNPOBOJHUKOBBIX CTPYKTYp HOHIKEHHOW pa3MEpHOCTH: KBAaHTOBBIE
SIMBI, CBEPXPELIETKH, KBAHTOBbIC HUTH, KBAHTOBBIE TOUKH.

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



Buer Ne5

1. Jlucriepcus akycTudeckux u onTudeckux GpoHoHoB. [lonspuTonsl. Jucnepcus AUOIbHO-aKTHBHBIX
KoJieOaHui pemeTky BONMM3H HeHTpa 30Hb1 bpuitiosHa ((OHOHHbIE MOISIPUTOHBI).

2. Hacplmenne 0qHOPOAHO U HEOAHOPOIHO YIIMPEHHBIX nepexonoB. Apipku bennere. [Iposan JIamba
1 oOparieHHbIi posai JIamoa.

3. JlocTmwxeHHs U MPUMEHEHUS PEIU3UOHHON CIIEKTPOCKONTUY B QyHIaMEHTaIbHON QHU3UKE.

Buner Ne6

1. Cnekrpockomnusi 1BYyX()OTOHHOTO MOTVIOMICHHsI, CBOOOIHAS OT JONIUICPOBCKOTO YIIUPEHUs. YCIOBUS
IS peanu3alliy  MPEUU3MOHHON  BHYTPHUIONIUICPOBCKON  crekTpockonuu. CpaBHEHHE €O
CIIEKTPOCKOIIMEH HACBIIIICHUS.

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

3. CMelIaHHbIN XapakKTep OHCPrurh MNOJAPHUTOHOB. OKCHUTOHHBIE MOJIIPUTOHBI. HOBerHOCTHBIe
TNOJIAPUTOHBI U UX AUCIICPCUSA.

Buner N7

1. KoneGaHusi 1EMOYKH OJMHAKOBBIX aTOMOB M IIEMOYKH, COCTOSIIIEH W3 arOMOB 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 KOTEPEHTHOTO aHTUCTOKCOBAa KoMOuHanoHHoro paccesiHus ceera (KAPC) B
LIEHTPOCUMMETPUYHOU Cpeae.

2. Hexkoropble NpUMEHEHUS METOJOB HENMMHEWHOU criekrpockonuu KP B mpakTuyeckux 3anadax 1o
JIOKaJIbHOM HEBO3MYLIAIOLIEH JUAarHOCTUKE Ta30BbIX IapaMeTpoB: M3mepeHue Ttemneparypsl u
CIEKTPOCKOIHS BO30YKIEHHBIX Pa3psIOM KoJieOaTelbHO-BpalaTeIbHBIX COCTOSHUM a30Ta.

3. YacTOTHO-YITIOBBIE CIIEKTpPBI paccesHust U ABYX(OTOHHOTO mnoriomeHus. HenmnHelHo-onTHYeckoe
BO30ykZeHHe (OHOHHBIX MOJSIPUTOHOB - HUCTOYHMK s TteparepuoBod (TI'm) cmekrpockonuu.
Hexoropsie ocobennoctu TI -criekTpocKonum.

Buer Ne9

1. HenuneliHas nossipusanys U XapakTepHbIE HEIMHENHO-ONTUUECKUX siBIeHUs. CBA3aHHbIE BOJIHBI B
HEJMHEHHOH cpesie B NPUOIKEHUH MEIJICHHO MEHSIOLINXCS aMILUIUTY]I.

2. OcHoBHble 0coOeHHOCTH, focTonHcTBa U Hegoctatku KAPC criekrpockonuu. CpaBHEHHE METOIOB
cnekrpockonuu ciontanHoro KP, BKP-ycunenus u KAPC.

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

Buner Nel0

1. BzammopeiicTBue IBYX 3JIEKTPOMArHUTHBIX BOJIH B YCJIOBHSIX ONM30CTH CyMMBbI MM Pa3sHOCTH HX
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 ypaBHEHMH AJisi CBS3aHHBIX BOJH B cpenax 0e3 LEHTpa CHUMMETpUU (C ydacTuem
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
LEHTPOCUMMETPUYHBIX cpenax. Cucrema ypaBHEHHMH U1 CBA3aHHBIX BOJIH B cpefax Oe3 IeHTpa
CUMMETPHH (C Y4aCTHEM IOJISIPUTOHOB).

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. HccnemoBaHHs CTOJKHOBHTENBHBIX INPOIECCOB PACIPECICHHS W PElaKCalliyd BpalIaTeIbHON H
Kos1e0aTebHOM SHEPTUU MOJIEKYJT METOIaMH KOT€PEHTHOM CIIEKTPOCKOIIUH PACCESTHHUS.

3. Hexotopsie ocobennoctu TT I-criekTpocKonumy.

buner Nel4

1. Cucrema ypaBHEHMH JUIi CBS3aHHBIX BOJH B cperax 0Oe3 LeHTpa CHUMMETpuH (C ydacTHeM
MOJISIPUTOHOB).

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

3. Uzmepenue TEMIIePaTypHhI " CIIEKTPOCKOIIHSI 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.

OLICHKY OTJINYHO(8), €ciM MOTy4eHbl OTBETHI Ha TPU BONPOCA, €CTh CYIIECTBEHHBIE 3aMeYaHus U (WIIN)
OIIMOKH B BEIYUCIICHUSX.

OLIEHKY XOpoI110(7), €ClM NOITY4YEeHbI OTBETHI Ha /IBa BONIPOCA, HET 3aMeUaHuil

OLIEHKY X0poI0(6), €ClIK NOITY4YEeHbI OTBETHI Ha /IBa BONIPOCA, €CTh OTJACIIbHBIC 3aMeUaHMs

OLIEHKY XOpo1o(5), ecu MOJTy4YeHbl OTBETHI Ha JIBa BOIIPOCA, €CTh CYLIECTBEHHbIC 3aMeuaHus U (WIn)
OLIMOKY B BBEIYMCIICHUSX.

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

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

OLICHKY HEYJOBJIETBOPUTENIBHO(2), €ClIM MpaBUIbHBIE OTBETHI HAa BOIPOCHI OTCYTCTBYIOT, HO CTYJEHT
MOHUMAET U MOXET OOBSICHUTH CMBICIT BOIIPOCOB.

OLICHKY Hey;[OBJ'IeTBOpI/ITGJ'H:HO(l), CCJIM MPAaBWIBHBIC OTBCTHI HAa BOIPOCHI OTCYTCTBYIOT, CTYACHT HC
MOXKET OOBSICHUTH CMBICIT 3aJaHHBIX BOITPOCOB.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHHM YCTHOTO 3K3aMeHa oOydarolieMycsl mpegocTaBisieTcs | acTpOHOMHYECKHH dac Ha
noaroroBky. Onpoc oOydaromierocst o OWJIETY Ha YCTHOM 9K3aMEHE HE JOJDKEH MPEBBIIIATh OJHOTO
aCTPOHOMMYECKOI'O yaca.

Bo Bpems mpoBeneHus 3k3aMeHa oOydaroluecs MOTYT IOJb30BaThCsl MPOrPaMMOM JUCLUIUIMHEL, a
TaK)Ke CIIPABOYHOM JUTEPaTypOr, KOHCIIEKTOM JICKIIMKA U MIEPCOHAIBHBIMHA KOMIIBIOTEpaMH.



