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1. KPATKASI AHHOTALUA

Kypc nocsinien:

- yrayOJeHHOMY W3Y4eHHE COBPEMEHHBIX METOJIOB SJEKTPOHHOTO IMapaMarHUTHOTO
pesonanca (OIIP), ux mpUMEHEHWIO B Pa3IMYHBIX OO0JACTIX HAYKH M TEXHHUKH, H3YyUYCHUIO
BO3MOXHOCTEH KOMOWHAIIMH CIEKTPOCKOITMYECKOTO U ONITHYECKOTO SKCIIEPUMEHTA;

- O3HAaKOMJICHUIO C COBPEMEHHBIM YpOBHEM TexXHUKH SIMP, B TOM uyucne: ¢ TUnamu
MarHUTHBIX W TPAJUCHTHBIX CHUCTEM, OOECIEUMBAIONINX CIEKTPAIbHOE M MPOCTPAHCTBEHHOE
paspelieHue.

- yOIyONeHHOMY U3YyYEHHUIO METOAUK TpaaueHTHoro SIMP kak B mNpUMEHEHHH K
MOBBIIICHUIO UH(POPMATUBHOCTHU CIIEKTPOB, TaK U AJI UCCIEAOBAHUIO CIOKHBIX MOJIEKYIISIPHBIX
CHCTEM Ha OCHOBE aHAJIN3a XAPAKTEPUCTUK TPAHCISALMOHHON MOABH)KHOCTH MOJIEKYJL.

- yriyOJeHHOMY H3YYEHHIO METOOB MPUKIAJHON ONTUYECKOW CIIEKTPOCKONHUH, HUX
NPUMEHEHHUI0O B PA3IMYHBIX OO0JIACTAX HAyKH ¥ TEXHHUKH, W3YYCHHIO BO3MOXHOCTEH
CHEKTPOCKOMUYECKOTO SKCTIEPUMEHTA B ONITHKE.

- 03HAKOMJICHHIO C MEeTO/IaMH (PEeMTOCEKYH/IHOM Ja3epHON CIIEKTPOCKOIHUH;

- yrIyOJIeHHOMY M3yYEHHIO METOJIOB siiepHOM ramma-pe3onancHon (AI'P) cexkTpockonmw,
WX TIPUMEHEHUIO B PA3IWYHBIX OO0NACTAX HAYKH W TEXHHUKH, H3YyYEHUIO BO3MOXKHOCTEH
CHEKTPOCKOMUYECKOTO U ONITUYECKOT0 IKCIIEPUMEHTA.

Ha mnpaktuueckux 3aHATHSX NTPUOOPETAIOTCS HABBIKM pabOThI HAa COBPEMEHHOM
criekTpockonuueckoM obopynoBanun OIIP, SIMP, ontuueckod W na3epHOM CIIEKTPOCKOIIHH,
SIIEPHOT0 TaMMa-pe3oHaHca. [IpnoOpeTaroTcsi HaBBIKM U IPUEMBI BBICTYIUICHUN HA CEMUHApax U
KOH(epeHIHSIX.

2. MECTO JUCIUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OIIOII

Jannas ydeOHass nucuuIuiMHa OTHOcUTCA K paszaen «bl1.B.JIB luctumiuHbl 1o BBIOOPY»
OCHOBHOM MpodecCHOHATBbHON 00pa3oBaTeNbHOM MporpaMma BBICHIETO OOpa3oBaHHUS —
IPOTPaMMBbI MTOJTOTOBKM Hay4YHO-TIENArOrMYecKuX KaapoB B acmupantype. OcBanBaeTcs Ha 2
Kypce o0yueHus (4 cemectp).

N3ydenne nanHOW MUCIUIUIMHEI 0a3UpyeTcs Ha BY30BCKOM MOJTOTOBKE aCIUPAHTOB B 00JIACTSIX:
«OnTuka», «ATOMHass M saepHas ¢usnka», «PuU3MKa KOHJICHCUPOBAHHOTO COCTOSTHHSY,
«SnepHo-(pu3ndeckre MeTOIbI HCCIEIOBAHUS BEIIECTBA»

3. TIEPEYEHb IIJIAHUPYEMBIX PE3VJIbTATOB OBYYEHHUS IO
TV CHATIIAHE (MOJIYJIIO)

OOyuaromuiicsi, 3aBepIIMBIINI U3yYeHUE TUCIUIIHNHBI, JOJDKEH:
3HATh:

- (usuueckue ocHoBBl OIIP, OCHOBBI SKCHEpUMEHTAIBHBIX MeTon0B OIIP cmekrpockomnuu,
OPUHIUNBL paboThl 31MeMeHToB TexHUKH OIIP, Teoperndyeckne OCHOBBI MaTeMaTHYeCKOU
00pabotku u moaenupoBanusi DIIP cnekTpos;

- (hu3nueckne OCHOBHI siBJIeHUS U TeXHUKU SAMP, ocobeHHOCTH TeXHUKHU TpagueHTHOTO SIMP n
001acTH ee TNPUMEHEHUs, OCOOCHHOCTH METOAMK TrpaaueHTHoro SIMP B mnpuMeHeHHH K
HCCJIEOBAHMAM CIIOKHBIX MOJIEKYJSIPHBIX CUCTEM,;

- TpHUPOLY ONTHYECKHX CIIEKTPOB, BHUIBl HCTOYHUKOB ONTHYECKOTO HW3IYyYCHHS U
XapaKTEePUCTHUKH  NPUEMHHKOB  HM3JIy4€HHUs, THUIBI  CBETOQWIBTPOB, MPU3SMEHHBIE H
Tu(paKkIMOHHBIE  CHEKTpajdbHbIE  MPHUOOpPHI,  HHTEPPEPOMETPHI, NPUHIHUIBI  (ypbe-
CIIEKTPOCKOIINH;

- TCOPHUIO W IPUHIMIIBI, Ha 62136 KOTOPLBIX MPOBOAATCA SKCIICPHUMCHTAJIBHBIC HCCICOOBAHUA
OBICTPOIIPOTEKAIONIMX MPOLIECCOB METOAAMH JIA3EPHOHN CIIEKTPOCKOTIHH,

- (1)I/ISI/I‘ICCKI/IG OCHOBBEI SAJCPHOro raMma-p€30oHaHCa, OCHOBBI J3KCIICPUMCHTAJIBHBIX METOI0B



raMMa-pe30HaHCHOM CHEKTPOCKONMWM, MPUHIUNBI pabOThl 3JEMEHTOB TEXHUKH TIaMMa-
PE30HAHCHOW CIIEKTPOCKONHH, TEOPETHUYECKHE OCHOBBI MaTeMaTHUecKO o0paboTku U
MOJIEJINPOBAHMS FaMMa-pPE30HAHCHBIX CIIEKTPOB;

YMETb:
- (QopMmynupoBaTh 3a7auyd Ha HAay4HbIE HCCIICOBAHUS C MCIOJIB30BAaHHEM ILIMPOKOTO
CIIEKTPa COBPEMEHHBIX CHEIMATU3UPOBAHHBIX M MHOTO(YHKIIMOHAIBHBIX puOopoB SIMP

-IIPOBOJUTH HAy4YHBIE HCCIEAOBAHUSI C MOMOIIBIO COBPEMEHHOI'O CIEKTPOCKOMMYECKOTO
o0opynoBaHus M WH(OOPMALMOHHBIX TEXHOJOTHIl C Y4EeTOM OTEYECTBEHHOIO M 3apyO0eKHOro
OTIBITA,

- TOJKEH yMeTh (hOpMyIupoBaTh 33/1a4H, PeIICHHE KOTOPBIX TPEOyeT Ja3epHOM TEXHUKH C
(eMTOCEeKYHAHOH JUTUTEIBHOCTBIO UMITYJIbCA;

- IPOBOJUTH HAYYHBIE UCCIEAOBAHUS C IIOMOIIBIO COBPEMEHHON TEXHUKU AIEPHOIO ramMmma
pE30HaHCa, AaHAIU3UPOBATH M COIIOCTABJIATH IIOJYYCHHBIE OJKCIEPUMEHTAIbHBIE IAHHBIE C
JaHHBIMH JIPYTUX OKCIEPUMEHTAJIbHBIX METONOB MCCIEAOBAaHUA, INPUBIEKAas COBPEMEHHBIC
UH(POPMALIMOHHbIE TEXHOJIOTHH, Pa3BUTHIE Y HAC B CTPAHE U 32 PYOEIKOM;

BIAJETh:

- MCTOHOHOFHCﬁ TCOPETUYCCKUX W OKCIICPHUMCHTAJIIBHBIX I/ICCJ'ICI[OBaHI/Iﬁ B o0yacTu
SJICKTPOHHOTI'O MMapaMarHuTHOTO PE30HAHCA;

- METOJOJOTrHed SIEPHOr0 MAarHUTHOTO PE30HaHCa B IEJIOM, a TaKKe OCOOECHHOCTSIMH
TpeboBanuit u metonuk B SIMP Bbeicokoro paspemenusi, AMP penakcanuu u TpagueHTHOM
SIMP, Bkiouas IMP Tomorpaduto

-MGTOHOHOFHeﬁ TCOPCTUUCCKHUX U SKCIICPUMCHTAIIbHBIX HCCH@I[OBaHI/II\/'I B 00JIaCTH OITHUKHU
N CIICKTPOCKOIINHU

- HaBbIKAMHU TMPOBEJICHUS OJKCIEPUMEHTOB B 00JacTH Jia3epHOl CHEKTPOCKOIIUH,
HANPaBJIEHHBIX HA PEIICHUE KOHKPETHBIX HAYYHBIX U TEXHOJIOTHUECKUX 3a/1a4

- MGTOI[OJIOFHGﬁ TCOPCTUYCCKUX U IOKCICPHUMCHTAJIBHBIX I/ICC.HGI[OBaHI/II\/'I B o0aactu
AACPHOTIO raMMa-pEe30HaHCa,

ACMOHCTPHUPOBATH CIIOCOOHOCTBH ¥ TOTOBHOCTb:

- HMHTEpPIPETUPOBATh PE3YyJIbTaThl AKCIEPUMEHTAIBHBIX PE30HAHCHBIX MCCIIEI0BAaHUH,
MPUMEHSTh 3HAHUS B aHAJTUTHYECKUX IEJISIX U HAy4YHO-UCCIIeI0BATEIbCKON paboTe;

- IIOHHUMAThb MHOI‘OO6p3.3H€ n OCO6€HHOCTI/I TCXHUKH, a4 TAKIKC MCTOAUK HU3MCPCHHA I10
OCHOBHBIM HalpaBJIEHUSIM pPa3BUTH MeTOa0B AMP

- TNOHMMATh BHUIbBl pEHIAEMbIX 3aJay JJIs pa3HbIXx HamnpaieHuil AMP, nmoHumarthb
0c00eHHOCTH 3a/1a4 rpaauenTHoro SIMP

- HHTEPIPETUPOBATH PE3YJbTATHl CIEKTPOCKOMUYECKOIO 3SKCIEPUMEHTA, IPUMEHSTH
3HaHUS B aHAINTUYECKUX LENIX U HAy4yHOH paboTe;

- WHTEPIPETHPOBAaTH  PE3YNbTaThl  AKCIEPUMEHTAIBHBIX  TaMMa-pe30HAaHCHBIX
HCCHeﬂOBaHHﬁ, NPUMCHATH 3HAHUSA B AHAJIMTHYCCKHUX LCIAX H Hay‘{HO-HCCHGI[OBaTGHBCKOﬁ
pabore;

MPUMEHSTH PE3YIbTaThl OCBOSHHS TUCIMUIUIMHBI B TPO(GECCUOHATBHON 1EATEIIbHOCTH.

B pesynbrare 0CBOCHUS AUCHUILTUHBI (POPMHUPYIOTCS CIIEAYIOIINE KOMITETECHITHN:

Pacuu¢poska
npuodperaeMoil KOMIeETEHIUN
CIOCOOHOCTh K KPUTHUYECKOMY aHAJIN3Yy U OLIEHKE COBPEMEHHBIX
YK-1 Hay4YHbIX JOCTH)KECHHM, T'€HEPUPOBAHMIO HOBBIX WJIEH IIpU
PEIICHNN MCCIEA0BAaTENbCKUX M IPAKTUYECKUX 3a7ad, B TOM

In¢pp xoMnereHuun




In¢pp xoMnereHuun

Pacmu¢poBka
npuodperaeMoil KOMIETEHINH

UHCJIC B MCIKIUCHUTIIIMHAPHBIX OGH&CTHX;

YK-3

FOTOBHOCTh ~ y4yacTBOBaTb B paboTe  pOCCUUCKHX U
MEXIYHAPOAHBIX MCCIEAOBATEIbCKUX KOJIEKTUBOB IO PEILICHUIO
Hay4YHBIX U HAYYHO-00pa30BaTeNbHbIX 3324

YK-5

CIIOCOOHOCTh TIJIAHUPOBATh M pEIIaTh 3aJa4d COOCTBEHHOTO
MpodhecCHOHATEHOTO ¥ TMYHOCTHOTO Pa3BUTHS

OIIK-1

CIIOCOOHOCTH CaMOCTOSTEIHHO
HCCIIEI0BATEIBCKYIO NEeATENHLHOCTD B obJacTi
CIIEKTPOCKOITUYECKOTO  3KCIEPUMEHTAa C  HCIOJb30BaHUEM|
COBPEMEHHBIX MECTOMOB HCCICAOBaHMS H  HH(OPMAIIMOHHO-
KOMMyHI/IKaI_II/IOHHBIX TeXHOJ’IOFHI’I

OCYHICCTBIIATDH HAay4YHO-

[1K-1

CIIOCOOHOCTh  CAMOCTOSITENIFHO CTAaBUTh KOHKPETHBIE 3a/1a4d
HAy4YHBIX UCCJIEJOBAaHHUM B 00JIaCTH OMOMH)KEHEPUH U PEIlIaTh UX C
[MOMOILIbI0 COBPEMEHHOH ammaparypsl ¥ HH()OPMAIMOHHBIX|
TEXHOJIOTHH € MCIOJIb30BAHUEM HOBEWILIEr0 OTEYECTBEHHOIO W

3apy0eKHOTO OTBITa

4. CTPYKTYPA U COAEP KAHUE JUCHUIVIMHBI/MOAYJIA

OO0mast TpyJ0eMKOCTh TUCITUIUIMHBI COCTaBisieT 3 3aueTHbIX(bie) equnauil(bl) 108 gaca(oB).

[Ipy mpOMEeKYyTOUHOM KOHTPOJIE 3HAHWUN OLIEHWBAETCS IMOATOTOBKA MpPE3EHTAlMM U YCTHOE
BBICTYIUICHUE C HEIO, YYACTHE B JUCKYCCUSX M OTUYETHI O BHIMOJHEHUU MPAKTUYECKHUX 3aIaHHM.

Hrorosast popma KOHTPOJIS — 3a4eT B 4-M ceMecTpe.

4.1 CTpyKTypa U coaep;kaHue Ay TUTOPHOI padoThl MO TUCHHUIINHE/MOLYJIIO

TemaTn4yeckuii MJIaH I CUUILTHHBI/ MOLY IS

Pa3nen
JucuunauHbl/
Monyas

CamocTos-
TeJbHAN
pabGora

JlabopaTop-
HbIe
padoTsbI

IIpakTHyec-

Jlexknun
KHe 3aHATHSA

Cemectp

Tema 1. Texauka OI1P
CHEKTPOCKOMUU

4 3 3 0 12

Tema 2. Texauka IMP
2.|CIEKTPOCKOINHU U
rpaaueHTHoro SSMP

12

Tema 3. OcobeHHOCTH
3.[MeTonuk
rpaaueHTHoro SIMP

12

Tema 4. Texauka
JorrTnueckon
CIIEKTPOCKOIUU

12

Tema 5. Jlazepnas
CIIEKTPOCKOMHUS C
BPEMEHHBIM
‘[pazpemienneM. Iluko- n
dheMTOoCceKyHTHAS
CIIEKTPOCKOIHS

12




Paszpnen JladopaTtop-|CamocTosi-
IIpakTHyec-
N JAucuuniauHbl/ Cemectp | Jleknun HbIe TeJIbHas
KHe 3aHATHSA
Monyas padoTsbI padora
Tema 6. Texnuka AI'P
6. 4 3 3 0 12
CIIEKTPOCKOIIUU

Tema . Utorosas
" |popma koHTpOIIA

Hroro 18 18 0 12
4.2 Coneprxkanue IUCHUININHBI

Tema 1. Texnuka 1P cnekTpockonuu
JeKuuoHHoe 3anamue (3 uaca(os)):

OIIP ocHoBHble mpuHIMIBL. KBanToBO-Mexanmueckuii (opmanmusMm. Crexkrpomerpsr OIIP.
OcHoBHbIE y3i1bl U KoMIUIeKTytolme. CoBpeMeHnHoe coctosiuue B TexHuke DIIP. Onrtumuzanus
koHpurypammmu OIIP cnekrpomerpa. bmok - cxema OIIP cnektpomerpa. OcHOBHBIE
MMIyJbCHBIE NIOCIEA0BaTENbHOCTU. Pe3onaTops! st OIIP cnekrpomerpos.
[TorynpoBOTHUKOBBIE HAaHOKpUCTAUTBL. KBaHTOBOE orpaHwdeHHe. 3aBUCHUMOCTHh (- (akTopa
MEJIKOTO JIOHOpa OT pa3MepOB HAHOKPUCTAJUIA. 3aBUCHUMOCTH IJIOTHOCTH BOJHOBOW (DYHKIIMH
MEJKOr0 JOHOpa OT pa3sMEpoB HaHOKpUCTawia. JluHamuyeckas MOJsApU3alMs — SOep.
Monokpuctaiisl ZnO. HanokpucramnsiZnO. DIIP B Ouonormueckux oObekTax. OCHOBHBIE
THUIIBI TAPAMArHUTHBIX LIEHTPOB.

Ilpakmuueckoe 3anamue ( 3 uaca):

[IpakTHueckoe 3HAKOMCTBO C YcTpolcTBoM coBpemeHHoro OIIP-cnexkrpomerpa BRUKER
580/680. Perucrpauus u wuHTepnperauus OIIP cnekTpoB 00pa3loB, NpPeAIOKEHHBIX
IPEIoIaBaTeIIeM.

Tema 2. Texnuka AMP cnexkTpockonuu u rpaaueatuoro AMP
JleKUUuoHHoe 3anamue (3 uaca(oe)):

Asnenne SIMP. OcobenHoctu TpeOoBanuit u TexHuku SAMP mo wnampasiaeHusm SIMP.
Pemraembie 3amaun B SIMP 1mo OCHOBHBIM HampaBiCHUSM pa3BUTUS MeTojaa. TpeOoBaHus K
oObekTaM wucciefoBanus. V3mepsiemble MmapamMeTpbl U MPOOJIEMbl MHTEPHPETAlMU JIaHHBIX.
Heo6xoauMocTh mpoBeAEHUsT MHOTONIAPAMETPUUECKUX HCCICTOBAHUN KaK 3aJI0T JOCTHXKCHHS
KOPPEKTHON MHTEPIIPETALNH PE3YJIbTATOB U3MEPEHHIA.

Ilpakmuueckoe 3anamue (uaca(os)):

[TpakTrueckoe 3HaKOMCTBO C ycrtaHoBkamu SIMP, oGecneumBaromumu ¢yaknuu SMP
penakcomerpuu, AMP Bbicokoro paspewenus, IMP ¢ UMIyJIbCHBIM IpaMEHTOM MarHUTHOTO
noist  (rpaguentHeii SIMP) u  SAMP Tomorpaduu. JlemoHcTpamuu SKCIEpUMEHTa  TI0
UCCIIEIOBaHMIO 00pa3iia Ha OJJHOM M3 MEPEUNCIIEHHBIX BUJIOB ycTaHOBOK SIMP.

Tema 3. Oco0eHHOCTH MeTOAUK rpagueHTHOrO SIMP
JeKyuoHHoe 3anamue (3 uaca(os)):

CoctaB M 0COOCHHOCTH TEXHMKH TrpaaueHTHoro SIMP. TpeGoBanus k Oiokam
UMITyJBCHOTO TPajUeHTa U TpaJueHTHBIM KaTymkaMm. COBpeMEHHbIE METOAMKH I'PaJUeHTHOIO
SIMP B wHccieqoBaHUSAX CIOXKHBIX MOJICKYJSIPHBIX CHCTEM, BKJIIOYas KOMIIAPTMEHTHBIC.
OcHOBHBIE 3aKOHOMEPHOCTH, OMNMCHIBAIOIIUE Ipolecchl camoaupdy3un B MOIUMEPHBIX U
HNOpHUCThIX cucteMax. OcoOCHHOCTH WH(OpPMALUU, H3BIEKAEMONW M3 M3Y4YEHHUS IPOLIECCOB
camoarddy3ur MOJIEKYJ B HAaHOMOPUCTHIX oObekTax. I'pamuentHeiii IMP kak ocnoBa SAMP
tomorpaduu. CBsI3b MPOCTPAHCTBEHHOTO pPAa3peIIeHUs] ¢ MapamMeTpaMy TPaJUeHTHBIX CUCTEM
anmapatypsl AMP. Meroauku nuddy3nonHoro B3BemuBanus crektpoB AMP, BiusiHre BpemeH
penakcany Ha u3MepeHus: KodppuuueHToB camoau(y3u B MHOTOKOMIIOHEHTHBIX CHCTEMaX,
ABJIEHUS1 OOMEHa.



Ilpakmuueckoe 3anamue (uaca(os)):

[IpoBeneHne MpPaKTUYECKUX 3aHATHH IO HCCIECJOBAHHMIO IPOLECCOB camonuddy3nu B
IPOCTOM M CIIO)KHOM OOBEKTaX, MPEUIOKEHHBIX mpenoaBareneM. OOpaboTka pe3ysbTaToB
U3MEpPeHNH M WX aHalu3, a TaKkKe aHaJIW3 IPABWIBHOCTH M JOCTATOYHOCTH BBIOPAHHBIX
CTYZACHTOM METOJMK U3MEPEHHSL.

Tema 4. TexHnKa ONITHYECKOI CIEKTPOCKONMUH
JeKyuoHHoe 3anamue (3 uaca(oa)):

Hcrounuku ontudeckoro usnydeHus. OnTuueckue MaTrepuaibl. XapaKTEPUCTUKH IPUEMHUKOB
n3nydeHus. CBETOQWIBTPHI, NPU3MEHHBIE M AU(PPAKIUOHHBIE CIEKTpalbHble NPHOOPHI,
uHTephepomerpsl. OcoOOEHHOCTH anmnapaTypsl 11 uH(pakpacHoi obnactu criektpa. [Ipudopsl ¢
UHTEePEPEHIIMOHHOM W pPacTPOBOM  CEJIEKTUBHOW  MOJIYJIAIMEH  CBETOBOTO  IOTOKA.
[IpeumymiectBa  Qypbe-ciekTpockonuu.  HempepslBHO — JAEHCTBYIOLIUME  aBTOMAaTHYECKHE
AQHAJIN3aTOPBIL.

Ilpakmuueckoe 3anamue (uaca(os)):

[IpakTHueckoe 3HAKOMCTBO ¢ ycTpoicTBoM coBpemeHHoro MK-dypre-cnekrpomerpa Frontier u
criektpodoromerpa it Buaumoit u Y@ obnactu Lambda 35. Peructpauus m mHTepnperanus
ONTUYECKUX CTIEKTPOB 00PA3II0B, MPEITI0KEHHBIX MPENOIaBATEIIEM.

Tema 5. JlazepHasi CHeKTPOCKONHUSI ¢ BpeMEeHHbIM paspemieHueM. Iluko- wu
(eMTOCEKYHIHASI CIEKTPOCKOMMUSI.

Jlekuuonnoe 3anamue (3 uaca(og)):

[IpuHUMIBI TOCTPOEHUS JIA3€PHBIX CUCTEM YIbTPAKOPOTKOro aMana3oHa. ['eHepatopsl
ynbpTpakopoTkux uMmnyiascoB (YKU) ¢ ¢ukcupoBanHoi aimHON BOJHBL. [lepectpanBaemsbie 10
yactote nazepsl Y KU. Henuneltno-ontuueckue kommpeccopsl Y K.

Ilpakmuueckoe 3anamue (3 uaca):

[Tpumepbl OBICTPONPOTEKAIOUINX TPOLECCOB B (PU3UKE KOHICHCHUPOBAHHOTO COCTOSHUS,
¢usrke aToMOB M MOJEKyJ], Ouo(puU3MKe, MPEACTABIAIONMX 3HAYUTENbHBIN HHTEepec. Metoj
HAKauKH-30HAMPOBAaHUS ISl HCCIENOBaHMS OBICTPONPOTEKAIOIUX MPOLEccCoB. BpemeHnHoe
paspeinieHre Merona. MHOrouMmyibCHbIE MOCHeA0BaTeIbHOCTU. VccienoBaHuss KOrepeHTHBIX
IIPOLIECCOB.

Tema 6. Texunka SI'P ciekTpockonuu
JeKyuoHHoe 3auamue (3 uaca(os)):

OCHOBBI s1IepHOTO ramMma pe3oHaHca, 3 dexkt Meccbayspa. DKkcriepuMeHTaIbHBIE METOIbI
ramMma-pe30HaHCHON CIIEKTPOCKOIHH, CXEMbl PETUCTPALlMU TraMMa-pe30HaHCHOTO CHeKTpa. biok
cxemMa MeccOay’pOBCKOTO  CIEKTpoMeTpa. VICTOYHMKM — MeccOaydpOBCKOTO — M3JIyYEHHS.
JlerekTopsl TramMma M3JIYYEHHUs, CHEKTPOMETpHYECKUM TpakT. Cucrema IONIUIEPOBCKOMN
MOJYJIALUA DHEPTHH HCTOYHWKA TaMMa HW3IIy4eHUs, CUHXPOHH3aIus pabOThl ABMKUTEIS W
0si0Kka HakorieHUs. TeXHWKa HU3KO- U BBICOKOTEMIIEpaTypHbIX n3MepeHuil. Mizmepenue ramma-
PE30HAHCHBIX CIIEKTPOB B CHJIBHBIX MArHUTHBIX IIOJISIX M BBICOKUX JaBJIeHUAX. OCHOBBI
MaTeMaTH4eCKOl 00pabOTKH/(PUTHHTA IKCTIEPUMEHTAITBHBIX MECCOAYIPOBCKHUX CIIEKTPOB.

Ilpakmuueckoe 3anamue (3 uaca): O3HAKOMIICHHEC YCTPOWCTBOM COBPEMEHHOTO
MecchbayapoBckoro crektpomerpa ¢upmbl Wissel (Germany) u cmektpomerpom CM1201
(Cankt-IletepOypr). Perucrpanms, matemaTudeckas oOpaOOTKa WM HMHTEpIIPETAIlds TraMMma-
PE30HAHCHBIX CIIEKTPOB 00PA3IIOB, MIPEIIOKEHHBIX MPENOIaBATEIICM.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Kypc nexkumii opraHu3oBaH ¢ IPUMEHEHUEM COBPEMEHHBIX MYJIbTUMEIUINHBIX TEXHOJIOTUH,
UCIIOJIB3YIOTCS TPOOJIEMHBIE CUTYALIHH.



Ha npaxkTuueckux 3aHATHAX: aCUPAHTHI BHICTYIMAIOT C MPE3EHTAUSAMHU 0 TeMe JaHHOTO
MPaKTUYECKOro 3aHATHs (y KaXJOro acnupaHTa HHAMBUAYyaldbHas TeMma IS MPE3CHTAIUH),
ocBanBaioT coBpemeHHbie cpeactBa (PowerPoint, Adobe Acrobat, Beamer u ap.), oTBe4aroT Ha
KOHTPOJIbHBIC BOITPOCHI NPCTIOAABaTCIIA, TOCCIIAIOT KOHCYJIbTAllUH.

Ha camocrosTensHOl paboTe TOTOBATCA NPE3CHTAUU I TPAKTUYCCKUX 3aHSATHH,
BCACTCA MOATOTOBKA K YCTHOMY OIPOCY, NPOBOJATCA KOHCYJIbTAlUN C IPCTIOAABATCIICM.

6. VYAEBHO-METOIJMYECKOE OBECIIEYEHUSA 1151 CAMOCTOSATEJIBHOM
PABOTbBI OBYYAIOIIUXCA ITO JUCHUITJIMHE (MOAYJIIO)

Tema 1.

IIpuMepHBIE BONIPOCHI WX TEMBI IIPE3CHTALUM:

Tunsl cnektpomerpoB OIIP. CoBpemenHoe cocrosaue B TexHuke OIIP. I[IpuHImmne
ontuMm3anus KoHpurypanuu JI1P ciekrpoMeTpa mpu peleHny KOHKPETHBIX 3a1a4. OCHOBHBIC
UMIYyJIbCHBIE  TOcieaoBarenbHOCTH. Pe3onaroper g OIIP  cmexktpomerpoB.  Tumbl
napaMarHUTHBIX I[IEHTPOB. MeTOANKa MPUTOTOBICHHUS OOpa3loB ISl CHEKTPOCKOMHUYECKOTO
JKCHEPUMEHTA.

Tema 2.

[IprmepHbIE BONPOCHI UM TEMbI IPE3EHTALIMI:

Ocnosuble HanpaBiaeHus SAIMP. Tunsl yctanHoBok IMP u pemraemsle 3anaumn.
TpeboBanust K MarHUTHEIM cuctemMam SIMP u coBpeMeHHBIH JOCTUTHYTHIA YPOBEHbD.
HUyBCTBUTEIBHOCTD U U3MEPsieMbIe nTapaMeTpsl B SIMP.

MuoronapamerpuuHocTh SIMP Kak JOCTOMHCTBO METO/Ia M KaK HEJOCTATOK.

Tema 3.
IIpuMepHBIE BONIPOCHI WX TEMBI IIPE3CHTALUM:
Kaxkwue 3aaun pemaroTcsi Ha OCHOBE rpagueHTHoro AMP.
CocTtaB U 0COOEHHOCTH TEXHUKHU TpasueHTHOro SIMP.
OcobeHHOCTH METOUK rpagueHTHOTO SIMP B MPOCTHIX M CIIOKHBIX MOJICKYJISIPHBIX CHCTEMAX.
Nsmepsiemble  XapakTEPUCTUKH  TPAHCISIIUOHHOW  MOABUKHOCTH  MOJIEKYJT B METOJIE
rpaguenTHoro SAMP ecte yncio wnu ¢yHkius?
Uro obmiero mexay rpagueHTHBIM AMP u IMP Tomorpadueii?
Kak 1 moyemy xapakTe€pUCTUKU MPOCTPAHCTBEHHOrO pazpenieHus anmnapaTtypbl AMP cBsa3aHbl ¢
napameTpamu rpaueHTHBIX cucTeM?. ..

Tema 4.
IIpuMepHBIE BONIPOCHI WU TEMBI IIPE3CHTALUM:
HcTounukn ONTUYECKOTO U3IIy4EHUS. OnTuueckue MaTEepUab. Buner
ceeropmnbTpoB. Judpakinmonnsie  cuekTpomerpbl.  IIpuHIMIBL  Qypbe-CIEKTPOCKOIMHUH.

[TpeumymectBadypbe-CiEKTPOMETPOB MO CPABHEHMIO C AU(PPAKIIMOHHBIMU U JTUCIIEPCUOHHBIMU
npubopam. Cxembl NPUOOPOB C PacTpOBOM CEIEKTHBHON MOAYNSALUEH CBETOBOIO MOTOKA.
Metoanka npuroToBiaeHUst 00pas3LoB AJIs CIIEKTPOCKOMMUYECKOTO HKCIIEPUMEHTA.

Tema 5.

[IpumepHBIE BOPOCHI WA TEMBI MPE3EHTALINIA:

1. UccnenoBanust GoTOCHHTE3a METOAAMH IMUKO- H PEMTOCEKYHIHOMN CIIEKTPOCKOTIHH.

2. HccnenoBanusi CBEPXIPOBOAMMOCTH M BOJIH 3apsiIOBOM  IJIOTHOCTH  METOJaMH
(beMTOCEeKYHIHON CIIEKTPOCKOHUH.

3. KorepeHTHBIN KOHTPOJIb 3JIEMEHTAPHBIX BO30OYKICHHUH.



4. ATTOCEKYHIHbIE UMITYJIbChl. METOAbI NX T€HEpALINH.
5. HccnenoBaHue HEIMHEHHO-ONTHYECKUX IPOLIECCOB MeToJAaMU (PEeMTOCEKYyHIHOM
CIEKTPOCKOIUH.

Tema 6.

[IpumepHBIE BOPOCHI UITA TEMBI MPE3EHTALINI:

DKcrepUMEHTAbHBIE METO/Ibl FaMMa-pPEe30HAHCHOHN CIEKTPOCKOMHMH, CXEMBbl PErHCTpaluu
raMMa-pe3oHaHCHOTo crekTpa. biok cxema meccOayspoBckoro crekrpomerpa. VcTouHukn
MeccOayIpOBCKOT0 H3IydeHUs. J[eTeKTOphl ramMma H3JIyuyeHHs, CIIEKTPOMETPUYECKUNA TPaKT.
Cucrema IONMIUIEPOBCKON MOIYIISALUYN SHEPIHH HCTOYHUKA TaMMa M3Iy4YEeHUS, CHHXPOHH3ALUSI
paboTbl ABWXKUTENS M OJOKa HakoIUIeHHs. TeXHHWKAa HHU3KO- M BBICOKOTEMIIEPATYpPHBIX
u3MepeHnii. 3mepeHne ramMma-pe30HAHCHBIX CHEKTPOB B CHJIBHBIX MAarHUTHBIX HOJISIX U
BBICOKMX JaBJeHUsAX. OCHOBBI MaTeMaTHYecKol o0O0paOOTKH/(PUTHHTA SKCIEePUMEHTAIBHBIX
MeccOayIpOBCKHUX CIIEKTPOB.

7. ®OH/I OHEHOYHBIX CPEJICTB
7.1. PeriaaMeHT JUCHUIIJINHBI.

JIeKIIMOHHBIA KypC OXBAThIBACT IMIMPOKHH IHMAIa30H COBPEMEHHBIX METOJOB CIEKTPOCKOIUH
KOH/ICHCHPOBAHHOTO COCTOSIHUSI, TIO3TOMY OH OYAeT 00eCleurBaThCs HECKOJIBKAME BEIYIIUMHE
CIICIMAIMCTAMHA B K&KIOM pasfeie CHeKTpocKomuu. [IpakThdeckhe 3aHsSTHS HalleJeHbl Ha
PHOOPETCHUE HABBIKOB pabOTHI HA CAMOM COBPEMEHHOM CIIEKTPOCKOITUYECKOM 00OPYI0BaHHH
WuctutyTa Qusuku. B xome cemecTpa mpoOBOIATCS YCTHBIE OMPOCHI HA JIEKIUAX. [IJIst JTydImero
OCBOCHHUSI JICKIHOHHOTO MaTrepHaia acClUPaHThl TOTOBSIT MPE3CHTAIMM MO0 KaXKIOH u3
paccMaTpMBacMbIX TEM M JOKJQABIBAIOT WX Ha MPAKTHYECKUX 3aHATHSX. lIpe3eHTarmn
TOTOBSITCSI B OTBEACHHOE JUISI CAMOCTOSITEIbHOW paboThl Bpems. [Iisi MOKIAAOB MO ITUM
MPE3CHTAIIMSIM MCIIONIB3YIOTCSI  COBPEMEHHBIC TEXHUYECKHE BO3MOXKHOCTH M COBPEMEHHBIC
nporpaMMHBIe Tpe3eHTaunoHHble cpeactBa (PowerPoint, Acrobat, OpenOfice, LaTeX
(beamer)). IloHumaHue acmMpaHTaMH H3JIara€MOr0 MaTepHalia MPOBEPSACTCS IMyTeM o0Iei
JIMCKYCCHU 10 TEME MIPE3CHTAIINH.

7.2. OneHo4YHbIe CPeACTBA TEKYIIero KOHTPOJIS:
IIpumepHbIe TeMbI 1J151 HOATOTOBKHU MpPe3eHTALMI

Tunsl CnexrpomerpoB OJIIP, coBpemMeHnHoe cocTosHue B TexHuke OIIP. OcHOBHBIE
UMIYyJIbCHBIE  TOcaeaoBaTrenbHOCTH. Pe3onaroper g OIIP  cmexktpomerpoB.  Tumbl
napaMarHUTHBIX LEeHTpoB. OcHoBHBIE HanpasiaeHus SAMP, tunsl ycranoBok SIMP u pemaemslie
3amaun. TpeOoBaHMsI K MarHUTHBIM cucteMaMm SIMP u COBpeMEHHBINH TOCTUTHYTHI ypOBEHbB.
UyBcTBUTENBHOCTh U U3MepsieMble napameTpsl B AMP. 3anaun, pemaemble ¢ UCHOIb30BAaHUEM
rpaguentHoro SIMP. CoctaB m ocoGeHHOCTH TexHHMKH TpamueHTHoro SMP. OcobGeHHoCTH
METOAMK I'pafueHTHOroO SIMP B IPOCTBIX U CII0KHBIX MOJIEKYJISIPHBIX CUCTEMAX.

I'paguentreiit AMP u SIMP tomorpadwus. Audpakunonssie criekTpoMeTpsl. [IpuHIuns: hypbe-
cnekTpockonuu. CpaBHeHHE (ypbhe-CIEKTPOMETPOB € AU(PAKIIMOHHBIMU U JUCIIEPCUOHHBIMU
npubopamu. Cxembl TpUOOPOB C PACTPOBOM CEIIEKTUBHONW MOJYJAIMEH CBETOBOTO TOTOKA.
MeTtoauka IpUroTOBICHUs 00pa3LOB IS CHEKTPOCKOIIMYECKOT0 IKcnepuMenTa. McenenoBanus
dboTOCHHTE3a METOJAaMHU MHUKO- M (HEMTOCEKYHJIHON CIeKTpOocKomuu. KorepeHTHBIN KOHTPOJIb
AIIEMEHTAPHBIX  BO30YXICHHH. ATTOCEKYHJHbIE HUMIYJIbChl, METOJbl HMX TEHEpaIuH.
HUccaenosanue HEJIMHEHHO-ONITHYECKUX MPOIECCOB METOIaMHU (heMTOoCeKyHTHOM
CHEKTPOCKOMUHU. DKCIEPUMEHTAIBHBIE METOJIbl I'AMMA-PE30HAHCHON CHEKTPOCKOIINHU, CXEMBI
perucTpaiy raMMa-pe30oHaHCHOTO crekTpa. biok cxema MeccOayIpOBCKOrO CIEKTPOMETpA.



Hcrounuku MeccOayIpPOBCKOTO M3ITY4CHHUSL. JleTeKTOPEI ramMmma U3ITY9CHHUS,
CHeKTpoMeTpuyeckuii TpakT. CuctemMa JOMIUIEPOBCKOM MOIYISAIUN SHEPTHH UCTOYHHMKA raMma
U3Iy4eHHS, CHHXPOHM3AIMs paboTel JABWKWTENs W Omoka HakomiueHus. OCHOBEI
MaTeMaTH4ecKoi 00paboTKH/(PUTHHTA IKCTIEPUMEHTAIBHBIX MECCOayIPOBCKHX CIIEKTPOB.

7.3. Bonpocsl k 3auery:

. [InanupoBanue OIIP skciepuMeHTOB.

. [lonynpoBoIHNKOBBIE HAHOKPUCTAILIBL. KBaHTOBOE OrpaHHuEHUE.

. Unentuduxamnus uearpos metogom JI1P.

. KBantoBoe orpannyenue. 3aBUCUMOCTh J- (paKTOpa MEJIKOTO JOHOPA OT pa3MepoB

HAHOKPHCTAJLIA.

5. KBanToBoe orpanndenne. 3aBUCUMOCTD IJIOTHOCTH BOJTHOBOM (PYHKITUH MEJIKOTO JOHOPA OT
pa3MepoB HaHOKPHUCTAJLIA.

6. [lunamuueckas nojasipuzanus siaep.

7. OIIP B Guonoruueckux o0bekTax. OCHOBHBIE TUIIBI TApAMarHUTHBIX IIEHTPOB.

8. SIBnenne SIMP. OcHoBHBIE 050K, HEOOXOIUMBIE JJIs1 BO30YK/ICHUS U PETUCTPAIIMK CUTHAJA
SIMP. biiok-cxema yCTaHOBKHU.

9. MuoronapameTpudHocTh AMP kak 1OCTOMHCTBO METO/a U KaK HEIOCTATOK.

10. OcHOBHBIE METOIMKHN U3MEPEHNUSI BPEMEH CIIMH-CIIMHOBOM peIaKCcayuy.

11. ®opma nudPy3noHHOTO 3aTyXaHUS U €€ 3aBUCUMOCTh OT BPEMEHHBIX HHTEPBAJIOB
MOCJIEA0BATEIBHOCTH B CIIy4Yae, OCI0KHEHHOM HE 3KCIIOHEHIMAJIBbHOW SIEPHOW MAarHUTHOM
penakcanuei.

12. OCHOBHBIE UMITYJIBCHBIE ITOCIIEI0BATENBHOCTH, IPUMEHSIEMbIE B HCCIEA0BAHUAX
TPAHCISALUOHHON TOJIBUKHOCTH.

13. W3mepsieMble XapaKTEPUCTHKU TPAHCIALMOHHON IOABM)XKHOCTH MOJIEKYJI B METOJE
rpagueHTHOro SIMP kak unciio u Kak QyHKITHS.

14. OcoGenHocTH mporeccoB caMoupHy3ur U U3MEPSIEMBIX XapaKTEPUCTUK B IOPUCTHIX U
HAHOTIOPUCTHIX CUCTEMAaxX

15. OcoGennoctu annaparypsl, npuMensiemoit B IMP tomorpaduu.

16 [IpocTpaHCTBEHHBIN TIPEACIT Pa3pEIICHHS U ONMPEACISIIONTNE €r0 (aKTOPBI.

17. OcoGeHHOCTH anmnapatypbl B HH(paKpacHON 00JIaCTH CHEKTpa.

18. OcHoBHBIE MpeuMyIIecTBa Qyphe-CIIEKTPOMETPOB

19. [puHuunuaneHas cxema Qypbe-ClieKTpoMeTpa.

20. Ocobennoctu anmapatypsl ais qanbHei K obmactu.

21. IIpUHIMUIIBI TIOCTPOCHHMSI MPOMBITIIICHHBIX aHATU3aTOPOB.

22 . XapakTepUCTUYECKHUE YaCTOThl U CTPYKTYPHO-TPYIIIIOBOM aHAIHU3.

23. ICTOYHMKH ONTUYECKOTO U3ITY4YEHUS.

24. XapakTepuCTUKH MPUEMHUKOB ONTUYECKOTO U3JITYyYEHUS.

25. OnTuueckrue MaTepuasbl.

26. OCHOBHBIE XapaKTEPUCTUKHU CIIEKTPATIBHBIX TPHOOPOB.

20. IIpuHLUIIBI TOCTPOEHMSI JIA3€PHBIX CUCTEM YJIbTPAKOPOTKOrO auana3oHa. I'enepatopsl
ynbTpakopoTkux uMmynbcoB (YKI) ¢ pukcupoBaHHOMN NJTMHON BOJTHBI.

21. IlepectpanBaemsle no yacrotre aasepsl Y KW. Henunelino-ontuueckue kommnpeccops! Y KU.

22. Metoabl U3MEpeHHs! UTUTETbHOCTH (DEMTOCEKYHTHBIX JIa3€pHBIX UMITYJIbCOB.

23. MeTo/ HaKaYKu-30HUPOBAHUS JJIS1 HUCCIIEOBAHUS OBICTPOIIPOTEKAIOIINX MTPOLIECCOB.

24. VccnenoBanusi KOT€PEHTHBIX MPOIIECCOB C MPUMEHEHHEM (EMTOCEKYHIHBIX Ja3€POB.

25. DKcriepruMEeHTalIbHBIE METO/Ibl FTaMMa-PE30HAHCHOM CIIEKTPOCKOIINY.

26. biok cxema MmeccO6ayIpOBCKOTO CIIEKTPOMETpa.

27. VicTouHuKH MeccOayIpOBCKOTOM3ITYUCHHUSL.

28. TpakT perucrpaiy pe30HaHCHOTO TaMMa U3TyYCHUSI.

29. Cucrema JONIUIEPOBCKON MOIYIISAIIUH.

30. Texauka MeccOay3pOBCKIX HU3KOTEMITEPATyPHBIX H3MEPEHUH.

31. Texnuka MeccO6ay’pOBCKHUX BHICOKOTEMIIEPATYPHBIX U3MEPECHHIA.

AW N —



32. MeccOay poBCKrEe H3MEPEHHS TP BHICOKUX JaBJICHUSIX.
33. MeccbayspoBcKas ClIEKTPOCKOTHUSI KOHBEPCUOHHBIX 3JICKTPOHOB.
34. OcHOBBI MaTeMaTUYECKON 00PaOOTKM IKCIIEPUMEHTAIBHBIX MeCCOay3pPOBCKHUX CIIEKTPOB.

7.4. Tabauua cooTBETCTBUSI KOMIIETEHIMIA, KPUTEPHEB OIeHKH UX OCBOEHHS U

OICHOYHBIX CPEACTB

Nupexc PacmugpoBka Ioka3zarenn OueHo4HOE CpecTBO
KOMIIeTe | KOMIeTeHInH ¢hopmupoBanus
HIIUH KOMIIeTEeHI[UH s
AAHHOW AUCHUILIMHBI
CIOCOOHOCTH K
KPUTHYECKOMY aHAIIU3y U
OLICHKE COBpPEMEHHBIX BBoanas unu o030pHast
. | YMenue chopMynupoBarthb o
HAyYHBIX  JOCTHKCHHIA, 4acTh MPEACTABICHHOM
OCHOBHBIE TTPOOIIEMBI
TeHEpUPOBAHUIO  HOBBIX . Mpe3eHTAIUH.
o COBPEMEHHOI
YK-1 UIed  IpU  PEIICHUU
CHEKTPOCKOIUU B
HCCIIEIOBATENBCKUX u OTBeThI Ha BOMIPOCHI
MPUIOKEHUH K
MPAKTUYECKUX 3a]a4, B . 3aueTa Mo KOHKPETHOMY
coOCTBEHHOM padore.
TOM qucIie B MaTepuaity.
MEXTUCIUTITUHAPHBIX
0071aCTaX;
TOTOBHOCTh Y4aCTBOBAaTh B
abore OCCUHCKHX U
fmncz[ a I:) THBIX YMeHue 4eTko
yHap chopMynupoBath 3a1a4u, | YacTh nmpe3eHTanuu,
HCCIIEIOBATENBCKUX .
YK-3 BO3HUKAOIINE TIPH MOCBSIIEHHAS] TOCTAHOBKE
KOJUJIEKTUBOB o .
pELIeHUH MTOCTABIIEHHOW | 3ajauu.
pEIICHHI0  HAy4YHBIX W saxaun
HAy4YHO-00pa30BaTeIbHBIX
3azaqy
CIIOCOOHOCTh YMeHue caMoCTOATEIHHO
IUIAaHUPOBaTh W  pellaTh | CTaBUTh 3aJla4u YacTtpe mpe3eHTanuu,
YK-5 3a/1aun COOCTBEHHOTO | KOHKPETHEIE 33/1a4U B MOCBSIIEHHAS] TOCTAHOBKE
po¢eCCUOHATBHOTO M | CBOEH 00JIaCTH HayIHBIX 3a/1aumn.
JUYHOCTHOTO Pa3BUTHS MCCIICTOBaHUI
CIOCOOHOCTh
CaMOCTOSITETTLHO
YMenue pemath 3a7a4u U
OCYILIECTBISITh  HAy4YHO- . YacTpe mpe3eHTanuu,
poOJIeMBI B CBOCH
HCCIIEIOBATENBCKYIO MOCBSIIICHHAS METOIaM
NesITeIbHOCTH, HaXOAUTh
NesITeIbHOCTh B 00JacTH pelieHus
MOJIC3HYI0 NH(POPMAITUIO
CHEKTPOCKOMUYIECKOTO CIEKTPOCKOMUYECKUX
(coBpeMeHHBIC 0030DHI,
OIIK-1 AKCIIEPUMEHTA C . 3aJ1a4, a TaKKe
paboTHI 1O TaHHOM
HCIOJIb30BaHUEM pe3ynbTaram
TEeMaTHUKe, PEeLICHUS
COBPEMEHHBIX  METOJIOB BBIMIOJTHEHHBIX HA
aHAJIOTUYHBIX 33134 B
UCCIICTOBAHUS u MPAKTUIECKHUX 3aHATUIX
IPYTUX 00JacTsIX U T.J.) B .
nH(OPMaLILOHHO- U3MEpPEHUI U UX aHau3y.
cetu UnTepHer.
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI
CIOCOOHOCTh YmMmenue camocTosaTenbHO | YacTh mpe3eHTanmm,
[1K-1 CaMOCTOSITENIbHO CTaBUTh | CTABUTH 334 MOCBSIIEHHAs! TOCTAHOBKE

KOHKPCTHBIC 3aJa4uu

KOHKPCTHBIC 3a/1a41 B

3aga4u.




Hay4HBIX HCCIEIOBAaHUHN B | CBOCH 00JaCTH HAyYHBIX
obnacTH  OMOMH)KEHEpUU | MCCIeIOBaHUN

U pemarh UX ¢ MOMOIIBIO
COBPEMEHHOM anmnaparypsl

" WH(pOpPMAITMOHHBIX
TEXHOJIOTHI c
HCIOJIb30BaHUEM
HOBEUIIETO
OTE€YECTBEHHOI'O U

3apy0eKHOT0 OMbITa

8. METOJIMYECKHUE YKA3ZAHUS JJI51 OBYYAIOIIMXCS MTPH OCBOEHUM
T CIATITAHBI (MOYJIST)

MOXHO BBIJEINUTHh HECKOJBKO BHIOB CaMOCTOSITENIbHON pPabOTHI aclUpaHTOB MPU H3YUYEHUU
JTAHHOW JUCLMILITUHBL.

Pasbop u yceoenue nexyuonnozo mamepuana. Ilocine kaxaoW JEKIUH aclUpaHTY CIEAYeT
BHHUMATEJIbHO IPOYUTATH U Pa300paTh KOHCHEKT, PU ITOM:

—  TIOHSATH U 3a[IOMHHUTH BCE HOBBIE ONpEeNICHUS;

— TOHATH BCE MAaTeMAaTUYECKHE BBIKIAJAKH U JIeKallMe B HX OCHOBE (pu3MUecKue
MOJIOKEHUS U JIOMYIICHHSI; BOCTIPOM3BECTH BCE BBIKJIAJKH CAMOCTOATEIBHO, HE TIIAIS B
KOHCIIEKT;

—  BBINOJHUTh WM JOJENaTh BBIKJIAJAKH, KOTOpbIE JIEKTOp Mpeamucaln cIeniarh
CaMOCTOATEINIbHO (€CJIM TAKOBBIE UMEIOTCS);

—  €CIIM JIGKTOp Tpemucan pa3o0parh 4acTh Marepuana 0osiee moapoOHO caMOCTOSTEIHHO
M0 JIOCTYHHBIM NHUCBMEHHBIM WJIM 3JEKTPOHHBIM HCTOYHUKAM, TO HEOOXO0IUMO
CBOEBPEMEHHO 3TO CIeNAaTh;

—  IIpU BOBHMKHOBEHMHU KaKUX-THOO TPYIHOCTEH ¢ MOHMMaHHEM MaTepHalia peKOMEHyeTcs
MOTIPOCUTH TIOMOIIM Y CBOMX COKYPCHUKOB. Taxke MOKHO OOpaTHTHCS 3a MOMOIIBIO K
nexTopy. s 3TOro MOKHO JIMYHO MOJOWTH K IPENoAaBaTeNio, JUOO HANHCaTh eMy
3JIEKTPOHHOE MHCHMO, C(HOPMYIHPOBAB B HEM BO3HMKAIOIIME BOMPOCHL. K muceMy MOKHO
NPUKPENHUTh KaKWe-TUOO AIIEKTPOHHBIE MaTepHalibl, CBS3aHHbIE C BO3HUKIIMMU
BOIPOCAMH, HaNpUMeEp, OTCKaHUPOBaHHbIE WM CGHOTOrpagupOBaHHBIC JIMCTOYKU C
PYKOIUCHBIMU KOMMEHTAPUSIMU, TOMETKAMH, BBIKJIAJIKAMU U T.1I.

Camocmosmenvhoe uzyuenue uacmu mamepuia. Ecau 4acTh yueOHOTO MaTepuaia OTBeJeHa Ha
CaMOCTOSITENIbHOE M3y4YeHHE, TO HEOOXOIUMO MPHUCTYNHTh K 3TOMY HE3aMEUIMTENbHO MOcie
yKa3aHUs TPENoAaBaTesl U OCBOMTh MaTepui B OTBEICHHbIE UM Cpoku. Matepuan cienyer
U3YYUTh 10 JIOCTYIHBIM TNHCBMEHHBIM M JJIEKTPOHHBIM HCTOYHHUKAM, O KOTOPBIX COOOILIHUT
IIpenoaaBaTeb.

Iloocomosxka npesenmayuu. Ilpe3eHTalMst TOTOBUTCA C LEIbI0 IPOBEPKU  YCBOCHMS
JEKIIMOHHOTO MaTepHuaja W TPEACTaBICHUS OT4eTa Mo paboTaM, BBITOJHEHHBIM B XO7e
npakThdeckux 3aHsaTHd. [lpu moAroTroBke mpe3eHTaUWid HEOOXOAWMO MPHAEPKUBATHCS
CJIEYIOILETO IJIaHa:

— HYXHO c(hOpMyIUpOBaTh TEMY TPE3CHTAIlMM, YKa3aTh €€ WCIOJHHUTENS, HOMEp
aKaJIeMHYeCKON TPYMIIbI (€CIM TaKOBasi UMEETCs ), 1aTy U MECTO MPe3eHTAlUH;




— HeoOXOJMMO JaTh BBEJCHHE B TEMY WIM KpaTKUH 0030p COCTOSIHHS WCCIICAOBAaHHHA B
3aJjaHHOIl oOnacTu. PesynbraroM BBeJeHHE WM 0030pa JOJHKHA OBITH (HOPMYITHUPOBKA
poOJIeMBI M TOCTAaHOBKA 3a/1a4H;

— HEOOXOJMMO KpaTKO ONHCcaTh HWHCTPYMEHTAPHH, HWCHOJIB3YEeMBId [UIS  pEIIeHUs
MOCTABJIICHHOW 33aJ1auM, M U3JI0KHUTh METOAUKH U3MEPEHUH;

—  HEO0OXOJIUMO M3JIOKUTH PE3YIbTaThl U3MEPEHUHN U UX 00padOTKY;

— HY)XHO OOCYIMTbH IOJIyuYE€HHBIC Pe3ylbTaThl U chopMynupoBaTh BbIBOABL. (CBSA3aTh UX C
peleHreM TOCTaBICHHOW 3a]auu.

9. YYEBHO-METOJIMYECKOE W WH®OPMAIIMOHHOE OBECITEYEHWE
MU CIATIIAHBI (MOYJIST)

9.1. OcHoBHas JIMTEpaTypa:

1. 3apunos, M.M. OcHOBBI T€OpUHU CHEKTPOB AIEKTPOHHOI'O TapAaMarHUTHOI'O PE30HAHCA
BKpHCTAIIaX: Kypc Jekuuii. / M.M.3apumnoB //- Kazans: Kazan.roc.yu-t, 2009. - 212 ¢. : un. ; 21
cM. bubnuorp.: ¢. 205-206 (24 nass.) . - ISBN 978-5-98180-707-7, 225

2. SInepHblit MAarHUTHBIM PE30HAHC B HEOPraHMYECKON M KOOPIAMHALMOHHON XUMHUHU. PacTBOpsl 1
x)uakocty / @egoroB M.A. - 2010. - ISBN: 978-5-9221-1202-4. - 384 ctp. - U3maTenscTBO
"®OumatauT". DIEKTPOHHO-OMOINOTEUHAs CUCTEMA.

http://e.lanbook.com/books/element.php?pll_id=2151

3. Oumunmor, A. B. Jlatepambnas nuddy3us B IUNUIHBIX MeMOpaHax B MPUCYTCTBUHU
xonecrepuna / A. B. ©@ununnos, B. JI. Ckupma, M. A. PynakoBa ; denep. areHTCTBO IO
obpasoBanuto, denep. roc. aBT. 00pa3oBaT. yupekaeHue Bbicil. mpod. obpa3oBanue, "KazaH.
(ITpuBomk.) denep. yH-1") .— Kazans : [0. u.], 2010 ( : UaTepraduka) .— 225 c. : un. ; 21 .—
bubnuorp.: c. 209-225 (196 na3s.).— ISBN 978-5-903665-06-8 ((B 0611.)) , 100.

4. Ontuka u Goronuka. [IpuHiunel u npumeHenus : yueoHoe mocodue : / b. Canex, M. Teix ;
nep. ¢ aura. B. JI. Jlep6osa . Jlonronpynusiii : Uaremnexrt, T. 1, 2. 2012 . 780 c.

5. Canex b., Teiix M. Ontuka u ¢poronuka. [IpuHIMIE 1 npuMeHeHus: YuebHnoe nmocoodue B 2 T.,
T.2: Joaronpynusiii, OO0 U3natensckuii nom "Uurtennekt", 2012. - 764 c.

6. Kanuronos, 1. M. BBeaenue B ¢u3uKy siapa ¥ 9acTHI] : YYCOHHK ISl CTYJICHTOB BY30B
[Texct] / . M. KantutonoB, — M3nanue 4-¢ .— Mocksa : @usmariur, 2010 .— 512 c.

9.2. JlonoiHUTeIbHAS JIUTEpaTypa:

1.Meroanueckoe nocobue "Mcnonp3oBanue mporpaMmmHoro moayist EasySpin B ananuse
criektpoBMarauTHoro pezonanca" / I'.B. Mamun, C.b. Opnaunckwuii, H.W. Cunkun, 1.H.
Cy0auesa, P.B. IOcynos// 2014. anekTpoHHBIN 00pa30BaTeNbHBINA pecypc
http://gmamin.kpfu.ru/MRpract/easyspin.pdf

2. Yueono-merommueckoe mnocooue «BBEJIEHUE B MEJWIMWHCKYKO SAJEPHVYIO
MATHUTHO - PEBOHAHCHYIO TOMOI'PA®UIO» / A.B. Aranos // 2013. DnexTpoHHBIHA
00pa3oBaTeIbHBIN pecype: http://kpfu.ru/portal/docs/F1671217290/A.V.
Aganov.VVEDENIE.V.MEDICINSKUJu.YaDERNUJu.MAGNIT

3. A.B. Casunkos, b.W. I'm3arynmus METOAMYECKUE YKA3AHUNA K PABOTAM IIO
KYPCY SJIEPHBI PESOHAHC (Kazaus - 2013) DiIeKTpOHHBIH 00pa30BaTeIbHBIA pecype:
http://kpfu.ru/portal/docs/F2036393842/A.V..Savinkov_.B.I..Gizatullin. METODIChESKIE.UK
AZANIYa.K.RA

4. Jlexuuu 1o NpuKIaTHON MH(pakpacHoU cnekrpockonuu, Kamanosa, [luna Mnesna;Canaxos,
MsikztomXanumysuiosud, 2000r.

5. Hemtpénep B., CoBpemennas nazepHas cnekrpockonus (yd.mocooue ) /B.[demtpénep,( mep. ¢



anri.) - JJonmronpynasnii: Matemnext, 2014. - 1071 c.

6. Uoiinos H.I'. Beenenue B MmeccOayIpOBCKYIO CIIEKTPOCKOTHIO KOHBEPCUOHHBIX 3JICKTPOHOB:
Yuebno-meronuueckoe nocobdbue / H.I'. UBoitnos. E.H.[lynos. -Kazans: U3narenscTBo
Kazanckoro ¢enepansaoro yausepcuteta. 2012, -45c¢:
13um.http://kpfu.ru/docs/F2117844257/CEMS _release LT7.pdf

9.3. UnTepHET-pecypChI:

IMouckosas cuctema Scopus . - http://www.scopus.com/home.url
American Institute of Physics (AIP) - http://scitation.aip.org/
Hayunas anexkrponnas oubnnoreka - http://www.elibrary.ru
[MporpammaBalls&Sticks - http://www.toycrate.org/bs/index.html
ITporpammaEasyspin - http://www.easyspin.org/

[Tporpamma Martaab - www.mathworks.com/

Caiit u3natens Elsevier - http://elsevierscience.ru/

Caiit pupmsr bpykep - http://www.bruker-biospin.de

3BbC ZNANIUM.COM - http://znanium.com/

OBbC Usnarensctra "Jlans" - http://lanbook.com/

IMopran «Mossbauer Effect» - http://www.mossbauer.info

Caiit Bukunenn sl CBoOomHast SHIIUKIIONEIHS -
http://en.wikipedia.org/wiki/M%C3%Moessbauer_spectroscopy

10. MATEPHAJILHO-TEXHUYECKOE Y TPOTPAMMHOE OBECITEYEHUE
T CIATITAHBI (MOYJIST)

OcBoenue aucuumuinHel "TexHUKa COBPEMEHHOIO CHEKTPOCKOIUYECKOTO IKCIIEPUMEHTA"
IperonaraeT UCIoIb30BaHUE CIEYIONIEr0 MaTepUaIbHO-TEXHUYECKOIO 00ECTIEUEHNUS:

MynbpTuMenuitHas ayJIuTOpHs, BMECTUMOCThIO Oosiee 60 uyenoBek. MynbTUMenuitHas
ayIUTOPUSl COCTOUT U3 MHTETPUPOBAHHBIX WHXKEHEPHBIX CHUCTEM C EAUHOM CHCTeMOu
yIpaBJICHUS, OCHAIEHHAs COBPEMEHHBIMU CPEACTBAMU BOCIPOU3BEACHUS M BU3yalU3allUU
mo0ol BUAEO W aynuo WH(pOpMamuH, TOTYYeHUS WU Tepeqadyd JJIEKTPOHHBIX JOKYMEHTOB.
TumnoBass KOMIUIEKTAUMSI MYJbTUMEIUUHON ayAUTOPHUM COCTOUT U3: MYJbTUMEIUNHOTO
MPOEKTOPa, aBTOMATU3UPOBAHHOIO MPOEKIUOHHOTO 3KpaHa, aKyCTHYECKON CUCTEMBI, a TaKXKe
MHTEPAaKTUBHON TPUOYHBI MPEIoaBaTesl, BKIIOYAIONIEH Tau-CKpUH MOHUTOP C TMaroHajibio He
MeHee 22 N10MMOB, NEPCOHAIbHBIA KOMIBIOTEP (C TEXHUUECKUMHU XapaKTEPUCTHKAMU HE HMKE
IntelCore i3-2100, DDR3 4096Mb, 500Gb), koHbepeH-MukpodoH, 6ecrnpoBoHON MUKPO]OH,
0ok ympaBieHus oOopymoBaHueMm, uHTepdeiicel mnonkmoueHus: USB,audio, HDMIL
WntepaktuBHas TpuOyHa TMpenojaBareisl SBISETCS KIIOYEBBIM DJIEMEHTOM YIPaBIICHUS,
O00BEAMHSIIOIIMM BCE YCTPOMCTBA B €MHYIO CUCTEMY, U CIIY’)KUT MOJHOIICHHBIM pa00OYUM MECTOM
npenogasarens. I[lpenogaBarenb MMEET BO3MOKHOCTH JIETKO YIPABIATH BCEW CUCTEMOW, HE
OTXO0Js OT TPUOYHBI, YTO TMO3BOJISET MPOBOJUTH JIEKIIUU, MPAKTUICCKUE 3aHATHS, TPE3CHTAINH,
BeOMHApHI, KOH(DEpEHIIMU U IPyryue BUILI ayAUTOPHON HArpy3Kd OOyHaronIuxcs B yAOOHOH u
JTOCTYMHOU IJist HUX (popMe ¢ MPUMEHEHHEM COBPEMEHHBIX MHTEPAKTUBHBIX CPEICTB O0YUYCHUS,
B TOM YHCJE C HCIOJb30BAaHHUEM B Ipolecce OO0ydeHHUs BCEX KOPIOPATUBHBIX PECYPCOB.
MynbTuMeauitHas ayIUTOPHs TaKKe OCHAIIEHa IIUPOKOMOJOCHBIM JOCTYIIOM B CEThb MHTEPHET.
KomneioTepHoe o00opynoBaHHEM HMMEET COOTBETCTBYIOIIEE JIMIIEH3MOHHOE MPOTrpaMMHOE
obecnieuenue. [loHnMaHue acmupaHTaMH M3JIaraéMOTr0 MaTepuaia MPOBEPSETCS IMyTeM o0Iei
JIUCKYCCHUU T10 U3y4aeMOil TeME.

JlaGopaTopHoe 0060pya0BaHUE IO KypCY:
- HWJI DnexTpoHHOro apaMarHUTHOTO PE30HAHCA;



-HUJI Pe3onancHoit 1 nHTEpPEpEHIIMOHHON TaMMa-CIIEKTPOCKOTTUHU TIEPCTICKTUBHBIX
MaTepHaJoB;

- HWJI ®u3uku CuiIbHOKOPPEITUPOBAHHBIX CUCTEM

- HAJI CunTe3a u aHanm3a TOHKOIJIEHOYHBIX CHCTEM

- HWJI Hanodoronuku

- HAJI ®eMToCeKyHIHOM JIa3epHON CIIEKTPOCKOIIUU

- HWJI lnsnexkTpruyueckoil CIEeKTPOCKOUU

[TIporpamma cocraBiena B coorBeTcTBuU ¢ TpeboBanusiMu GI'OC BO u yueOHBIM TI1aHOM
no Hanpasienuto 03.06.01 ®usuka u acrponomus (Ilpukaz Munoopuayku P® ot 30.07.2014 Ne
867) u ¢ y4eToM peKOMEHIAIHI 110 TIPOQHITIO TOATOTOBKH.

ABTOpBI:
Opnunckuii C.b., Cxupna B.JI., Kamanosa /[.U., Hukutun C.U., Baruzos @.I'".

Peuensenr:
3aB. Kaeapoit OnTuku u HaHOPOTOHUKH, podeccop CanaxoB M. X.

[Iporpamma onoOpena Ha 3acemaHuu Y U4eOHO-METOAMYECKONH Komuccuu HWHcTUTyTa
busuku KOV or 20.05.2015 rona, mpotoxos Nell.
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