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Mporpamma ancumnanHbl "ONeKTPOHHbIA NapaMarHUTHbIA pe3oHaHc B MeauumHe”; 03.04.02 "duauka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnanHbl "ONeKTPOHHbIA NapaMarHUTHbIA pe3oHaHc B MeauumHe”; 03.04.02 "duauka".

Mporpammy omcuunnnHel paspaboTan(a)(n) Beoywmii HayyHbIA COTPYAHUK, K.H. Madypos M.P. (HUJT Peonornueckue un
TEPMOXUMUYECKMNE UCCnenoBaHns, XuMmdeckuin MHCTUTYT uM. A.M. Bytneposa), Marat.Gafurov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLu npuobpeTtaeMoi KOMNETEeHLUN
OK-1 CNOCOBHOCTbIO K aBCTPaKTHOMY MBbILWEHNIO, aHANN3Y, CUHTE3Y
OK-3 rOTOBHOCTbIO K CAMOpPasBUTUIO, Camopeanm3aumnm, NCnonb30BaHMI0 TBOPYECKOro
noteHumana
OrikK-3 CMNOCOBHOCTBIO K aKTMBHOI coLmanbHOM MOBMIbHOCTU, OpraHn3aumm
Hay4HO-UCCNeaoBaTeNbCKMX U MHHOBALUMOHHBIX paboT
OrikK-4 CNocobHOCTbIO aaanTUPOBaTbCs K MBMEHEHUIO HAYy4YHOrO Npodonns cBoe
NpodeccnoHanbHom 0essTeNbHOCTW, COLMOKYNbTYPHbIX U COLManbHbIX YCNOBUIA
nesTenbHOCTU
OrK-5 CNoCOOHOCTbIO UCMONb30BaTh CBOOOAHOE BRaJeHue

NPOgECCMOHANBHO-NPOUNNPOBAHHBIMUA 3HAHNSIMW B 0ONACTU KOMMbIOTEPHBIX
TEXHONOMUIA ANs pelleHns 3a8ay NpodoeccnoHanbHoM OeATENbHOCTY, B TOM YiCne
HaxO4sWMXCS 3a Npefenamy HanpasneHHOCTW (MPodouns) NOArOTOBKM

MK-1 CMOCOBHOCTbLIO CAMOCTOATENBHO CTaBUTh KOHKPETHbIE 3a4a4M HayYHbIX
ccnenoBaHUii B 06nacTy PU3NKKU 1 pellaTb UX C MOMOLLbIO COBPEMEHHOM
annapaTtypbl U MHOPMALIMOHHbIX TEXHONOMWI C MCMONb30BaHNEM HOBELIEero
0TEUECTBEHHOro 1 3apy6exXHOro onbiTa

MK-3 CMOCOBHOCTbIO NPUHMMATL y4acTue B pa3paboTke HOBLIX METOLOB Y METOANYECKMX
MOOXOLO0B B HAYYHO-MHHOBALMOHHBIX NCCNEA0BAHUSX U
NHXEHEPHO-TEXHONOMMYECKON LeATENbHOCTU

MK-5 CNocoBHOCTbIO MCMNONb30BaTb HABBIKU COCTABNEHNS 1 OCPOPMNEHMS]
Hay4YHO-TEXHWYECKOW NOKYMEHTaLMW, Hay4HbIX 0TY4ETOB, 0630pOB, [OKNa40B U
cTaTten

Obyuatolpmincs, 0OCBOMBLUNIA LUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

duranyeckne NPUHLMUMbLI MarHUTHOrO pe3oHaHca, 06nacT NPUMEHEHNS SNEKTPOHHOIO NapamMarHUTHOrO Pe3oHaHca u
ToMorpadgum

JonxeH ymeTb:

PervcTtpupoBatb cnekTpbl MNP TBepabix 06pa3LoB 1 BOLHbIX PACTBOPOB, COAEPXAlUMX NapamarHUTHbIE NPYMECH,
OCYLLECTBNSATL MEPBUYHYIO MaTeMaTuyeckyto 06paboTtky cnektpos IMP.

JonxeH Bnagetb:

Mpriemamu Npo6oNoAroTOBKM TBEPABIX U XUAKUX 06pasLoB ons uamepeHus metogamu 3P, npuemMamy HaCTPONKK 1
peructpauum cnekTpos AP, MaTeMaTMYeckuM 1 BbIYMCIUTENbHBIM annapaToM ans 06paboTky CrekTpoB

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

MpUMEHSTL NONYyYEeHHbIE 3HAHUSI U HABbLIKM B 06NaCTN 9NEKTPOHHOro napamarH1THOrO pe3oHaHca npwv peweHun
pyHOAMEHTANbHBIX U MPAKTUYECKUX 3a4a4y B obnactsix 6uodomnanku, buoxmummnm n bruomMeanLmMHbI.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtoYeHa B pasgen "61.8B.10B.03.02 OucumnaumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosatenbHoM nporpammbl 03.04.02 "dusnka (MeouumHekas guanka)" n oTHocuTCs K
AMCLMMNNMHaM no Bolbopy.

OcBanBaeTcs Ha 2 Kypce B 3 ceMecTpe.
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Mporpamma ancumnanHbl "ONeKTPOHHbIA NapaMarHUTHbIA pe3oHaHc B MeauumHe”; 03.04.02 "duauka".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuUL(bl) Ha 72 Yaca(oB).

KoHTakTHasi paboTa - 28 yaca(os), B TOM 4ucne nekuun - 14 yaca(os), npaktnyeckme 3aHsTus - 14 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas paborta - 44 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONSA ANCLUMNIUHLIL: 3a4eT B 3 CEMECTpE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yacobl
KOHTaKTHOW paboThbl,

N Pasnenbl pucumnanHbl / Cemect MX TPy A0EMKOCTb CamocrosiTenbHas
monyns P (B yacax) pa6ota
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl
Tema 1. BeeeHve B MarHUTHbIA
pe3oHaHc. OTkpbiTue MNP 1 AMP.
1 Mpumepbl NPUMEHEHNS METOA0B 3 > 5 0 4
" |MarHWTHOro pe3oHaHca ans
B1OXMMMNYECKNX 1 BUOMEONLINHCKIX
ncecrnenosaHuin.
Tema 2. BeegeHune B MarHuTHbIN
2. |pe3oHaHc. Knaccuyeckas Teopus. 3 1 1 0 4
KeaHTOBas Teopus.
Tema 3. CtaumoHapHbie MeToabl B
MarHWTHOM pe3oHaHce. bnok-cxema
3 OrP cnekTpomeTpa. Buabl cnektpos 3 1 1 0 6

" |9MMP. OcHoBHbIE NapaMeTpbl curHana
OlP v cnocobbl Nx N3MepeHus.

Tema 4. VIMnynbCHble MeTobl B
MarHWTHOM pe3oHaHce. ONeKTPOoHHas
1 aaepHast CMH-CNUHOBas w1

4. |cnyH-pelleToyHas penakcaumu, 3 1 1 0 6
Cnocobbl amepeHus T1 n T2.
Pasnnyve n cxoacTeo MMMYyNbCHOro
AMP un 3MNP

Tema 5. OINP B kpuctannax. MNMoHATMe

CMWUHOBOMO raMnbTOHMAaHa.

5 OCHOBHbIE TUMbI 3NEKTPOHHbIX U
AepPHbIX B3aMMOAENCTBUA N NX

OTpaXxeHue B CMMHOBOM

raMmnnbTOHMaHe.

Tema 6. OINP B nopowkax n
pasynopsaaoHeHHbIX CUCTEMAX.
[MprMeHeHne CIMHOBOIO

6. [raMunbTOHMAaHa ong onucaHue 3 1 1 0 4
cnektpos Mn2+, Cu2+, Fe3+ B
6riomaTepranax u 3aMOPOXEHHbIX
pacTBopax.

CrpaHnua 4 n3 15.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

Tema 7. OINP 1 cnuHoBbIN
ramuibToHMaH B (cnabo)Ba3Kumx
xunpkocTsx. ObMeHHoe
B3anMoencTene. A30THblE
paaukansl. Cnektpbl AP a30THbIX
pPannKkanoB B XWIOKOCTSX U
3aMOPOXEHHbIX pacTBOpPax.

. I'IpvlmeHeHme A30THbIX pagnkKanoB B

KayecTBe napamMarHUTHbIX 30H00B B
6VIOMe AULIMHCKUX UCCNen0BaHUSX.
BnusiHue pactBopeHHOro kucnopoaa
Ha cnekTpbl SMP 1 penakcaunoHHbIe
XapakTepuCTKN PacTBOPOB a30THbIX
paavkanos. CMHOBbLIE METKU 1
CMUHOBbLIE NIOBYLIKN.

Tema 8. YCTPOIACTBO 1 OCHOBHbIE
napameTpbl KOMMEPYECKNX
cnektpometpos IMP. BnusHue
napameTpos cnektpometpa AP Ha
cnekTp 3MNP. OcHOBHble OWWHKK NpK
HaCTpOWKe CnekTpomeTpa,
pervctpaumm cnekTpa n ero
pacwmngpoBke.

Tema 9. Cnocobbl U3MepeHnst
KOHLLEHTpaLUK napamarHuTHbIX
LEHTPOB. Tunbl CTaHAAPTOB.
Okcumetpus.

10.

Tema 10. MarHutHO pe3oHaHCcHble
MEeTOAbl B BEWECTBAX B PA3NNYHbIX
arperaTHbIx COCTOSHNSX. BnnsaHne
Temnepatypbl. Cnocobbl MU3MEHEHUS
1 NogaepXaHns Temnepartypbl.
[MposiBNeHne KNHETUKN
broxnmmyecknx peakumii B JMP.

11.

Tema 11. PagnaunoHHo-HaBeoeHHbIe
napamarHuUTHbIE LEHTPbI U AedekTbl
B BuomaTtepuanax. onroxmsywme u
KOPOTKOXMBYLLME paaukansl. Buabl
"cBO6OOHbIX" pafnmKanos B
obuonoruyecknx cuctemax. CnmHoBsble
METKMN N CMIMHOBbIE NIOBYLIKMW.

12.

Tema 12. MarHUTHO pe3oHaHCHble
mMeToabl B MeanuuHe. AMP
Tomorpadpus. SMP Tomorpacdms.
KoHTpacTtHble areHTbl B OINP
TOMorpaduw.

NToro

14

14

44

4.2 CopepxaHue aUCUUMINHLI (MOBYNSA)

Tema 1. BBeaeHue B MarHUTHbIN pe3oHaHc. OTkpbitue MNP u AMP. NMpumepbl NPUMEHEeHUs1 METO4,0B MarHUTHOrO
pe3oHaHca ans 6MoXuMmMyeckux u 6MoOMe aULMHCKUX UCCnenoBaHUA.

OnpepeneHne marHNTHOro pesoHaHca. OnpegeneHme cnekTpa u cnekTpockonuu. JInHum cnekTpa, NonoXeHne NMHUIA B
CMeKTpe, WUpUHA U MHTEHCUBHOCTb NHMK. OnpeaeneHne aNeKTPOHHOro napamMarHnTHoro pesoHaHca. OnpenenexHve
ANEPHOr0 MarHUTHOro pe3oHaHca. MarHuTHbIn MOMEHT saep 1 atomos. NapamarHetnam. OTtkpbiTue SMNP n AMP. Ceasb
MarHWTHOW BOCMPUMMYMBOCTM U MarHUTHO-Pe30HaHCHbIX MeTonoB. OcobeHHocTn MeTona AP 1 AMP. BennymHbl
SMEKTPOHHBIX U SAEPHBIX MArHUTHLIX MOMEHTOB. Nprpoaa napamarHUTHbIX LEHTPOB B Buomatepuanax, TKaHsx u
XUIOKOCTSIX YENOBEKA W XMBOTHbIX. MpuMepbl npumeHeHns SINP B 61oMeAULIMHCKMX UCCNELOBaHMSIX.

Tema 2. BBegeHue B MarHUTHbIN pe3oHaHc. Knaccuueckas Teopusi. KBaHToBasi Teopus.

CrpaHnua 5 13 15.
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Mporpamma ancumnanHbl "ONeKTPOHHbIA NapaMarHUTHbIA pe3oHaHc B MeauumHe”; 03.04.02 "duauka".

[MprMepbl pe30HaHCHbIX SIBNEeHW B OU3KKE U UX MaTemMaTnyeckoe onucaHue. Knaccuyeckoe onucaHne MarHUTHOro
pe3oHaHca. lNpeueccus. YpasHeHne npeueccun. Cnuctembl koopavHart. Bpawatowascs cuctema koopamHar.
KBaHTOBO-MeXxaHM4ecKoe onucaHne MarHUTHOro pe3oHaHca. 3eeMaHOBCKOe paclienneHne ypoBHen aHepruun. Pacuet
3eemaHoBCkMX pacenneHnii 8 AMP un 3T1P.

Tema 3. CtaumoHapHble MeToAibl B MarHUTHOM pe3oHaHce. bnok-cxema 3IMNP cnekTpoMetpa. Bupabl cnektpos
AMNP. OcHoBHbIe NapaMeTpbl curHana AP u cnocobbl X U3MepeHus.

CraunoHapHbie MeToAbl B MarHUTHoM pesoHaHce. KonebatenbHblii KoHTyp. CobCcTBEHHAs YacToTa 1 nonoca
nponyckaHusi KoHTypa. JobpoTHocTb konebatenbHoro koHTypa. CBY pesoHatop. MonoxeHne obpasua B
konebaTtenbHOM KOHType 1 pe3oHatope. CornacoBaHue konebaTenbHbIX KOHTYPOB. MNprMeHeHne konebaTenbHbIx
KOHTYPOB 1 PE30HATOPOB C BbICOKOV A0OPOTHOCTbIO B cnekTpockonuu. MpocTeiwnii cTaumoHapHbIi CnekTpoMeTp.
HepocTtaTtky ycunutenbHOro Takta NocTosHHOM YacToThl. Mooynsumus Kak CpecTBO KOMMNeHcaumm aperidpa Hyns.
Moaynsiums MarHMTHOro nons B criektpometpax. dasa curHana. CUHXPOHHbIA aeTekTop. MNepeas Npon3BoaHas NMMHUK
nornoweHus. CnekTpoMeTp C ABOWHON Moaynsumeit. CynepreTepoanHHbli crnektpomeTp. Buasl cnektpos 3MP.
OnpepneneHrie NONoOXEHNUS, WNPUHBI, UHTEHCUBHOCTW O4MHOYHON nuHUK SIP.

Tema 4. UMnynbCcHble METOAbl B MarHUTHOM pe30HaHce. DNeKTPOHHas n saepHasi CNUH-CMMHOBas U
CNUH-pelleToYHas penakcauun. Cnocobbl uamepeHus T1 n T2. Paanuume u cxoncTeo nmnynbcHoro AMP v 3MP

MIMnynbcHble MeToabl B MArHUTHOM pe3oHaHce. [peueccus. [NpononbHas n nepneHankynsipHas HaMarHM4eHHOCTY.
BnunsHue pagnodactotHoro umnynbca. CnvH-pewertoyHas penakcauns. CnnH-cnvHoBas penakcauus. VisamepeHve
penakcaumu. CnekTpoMeTp ¢ UMMYNbCHBIM HacklweHreM. Cnag ceoboaHoi uHaykuum (CCU). MpeobpasosaHue dypbe
ans CCU. HekorepeHTHbIV MMNynbCHbIN cnekTpoMeTp. dopmuposaTens nmnynbcos. AuoaHbin nepekntodatens CBY.
CnwnHoBoe axo. [NocnenosatensHOCTb XaHa. IamepeHne CnvH-CNMHOBOM penakcaumun. ViamepeHme CnuH-peweTo4Hon
penakcauun. Pnanydeckne n annaparHble pasnmyms UMnynbCHbix Metoamk B AMP 1 3TP.

Tema 5. 3MNP B Kpucrannax. MoHsiTMe cnHOBOro raMunbToHNaHa. OCHOBHbIE TUMbI ANIEKTPOHHbIX U sA0EepPHbIX
B3aMMOLOEMNCTBUA U UX OTpaXeHue B CMIMHOBOM raMunbTOHUaHe.

CtpoeHue atoma. Tepmbl. [pasuno XyHaa. Mynstunnetsl. @opmyna JlaHne. DnekTpnyeckoe KpUcTanimyeckoe rnone.
CnvHoBbIV raMmnbToHMaH. Matpuua aHepruidi. CBepxToHkas cTpykTypa cnekTpoB OINP. ToHkas cTpykTypa CnekTpos
OrP. CynepcBepxToHkas (nMraHgHas) cTpyktypa cnektpos OINP. YpoBHM aHepruii MoHoB Mn2+ B KpUCTaNIM4eCKoM
anaruTe.

Tema 6. SIMP B nopoLukax u pasynopsnovyeHHbIx cucreMmax. lpumeHeHne CNMMHOBOroO raMUbTOHMaHa onsi
onucaHue cnekTpoB Mn2+, Cu2+, Fe3+ B 6Momarepnanax u 3aMoOpOXeHHbIX pacTBopax.

CnuvHoBbIi rammnbToHMaH 1 cnektp 3P noHos mapraHua(ll), mean(ll) n xenesa (Ill) B nonukpructannmyeckux n
3aMOpPOXEHHbIX 0bpasLax. PeweHuns ansa cnyyas CunbHbIX U cnabbix nonein. AHU30TPONUS NapaMeTPoB CMMHOBOMO
ramumanbToHuaHa v ee npossneHns B cnektpax SlP. Mpumepbl cnekTpos SINP KOMNNEKCoB ykasaHHbIX METaN/oB B
OVONOrNYECKMNX TKAHAX U XNOKOCTSIX.

Tema 7. 3MP 1 cNnMHOBbLIN raMMNbTOHMAH B (CNabo)BA3KuX Xuakoctsx. O6MeHHOe B3aumogencrTeme. A3oTHbie
panukanbl. Cnektpbl AP a30THbIX paguKanoB B XUAOKOCTSX U 3aMOPOXEHHbIX pacTBopax. MpuMeHeHue
a30THbIX paguKanoB B KayecTBe NapaMarHMTHbIX 30HA0B B 6UOMe AMLIMHCKUX UCcCneaoBaHusaX. Bnusinne
pacTBOpeHHOro Kkucnopoaa Ha cnektpbl SMP n penakcaunoHHbIe XapaKTepPUCTUKN pacTBOPOB a30THbIX
panukanoB. CMMHOBble METKU U CTUHOBbLIE JIOBYLLKMU.

CnuH-IaMunbTOHNAH B XUOKOCTSIX. cheﬂ,HeHme OBVXEHNEM. |/|30Tp0I'IHbII7I CcneKkTp. A30THbIE pagunkasbl. CrabunbHble
a30THblEe paaunkanbl. CﬂeKTp alpP PaCTBOPOB a30THbIX panonkanos N X 3aBUCUMOCTb OT BHELWHUX YCJ'IOBI/II7IZ Thnna
pacTBopuUTeNA, KOHUEeHTpauun, 3Ha4eHns pH, arperatHoro CoOCTosHUsA, Hann4nsa pacTtBoOpeHHOro Kucaopona v gp.
MoHsATME cnuHoBOro obMeHa. YyeT cnMHoBro obmMeHa B raMusibTOHMaHe. A30THbIe pagukanbl B 6uocuctemax. Mx
npuMeHeHne B Ka4eCTee CrNMHOBbLIX METOK U NOBYLWIEK B 6UOMEeaULIMHCKIMX UCCeNenoBaHmsX.

Tema 8. YCTpOMCTBO 1 OCHOBHbIE NapaMeTpbl KOMMepyecKux cnektpometpoB 3lP. BnusaHue napameTpos
cnekTpomeTtpa MNP Ha cnekTp 3MP. OcHOBHbIE OLIMGKM NPU HAaCTPOMKe CMEeKTPOMeTpa, perucTpawmm crnekTpa u
ero pacwumdpoBske.

OcHOBHbIE y3bl M YCTPONCTBO HacTonbHoro cnekTpometpa SMNP LABRADOR. BknioyeHue cnektpomeTpa.
Mpobonoarotoska. Hactpolika cnektpometpa. Mepexon B pabounii pexxum. OCHOBHbIE NapaMeTpbl HACTPOMKN 1
permcTpaumm cnekTpa. Vix BnusiHue Ha COOTHoLWeHWe curHan/wym n sug cnektpa dMNP. OcHoBHble ownbky Npu
HacTpoiike CNeKTpoOMeTpa, perncTpaLmm cnektpa u ero paclwumngposke. Cnocobbl nx ycTpaHeHns. BoiknioyeHne
cnekTpomeTpa.

Tema 9. Cnocobbl M3MepeHUst KOHLLeHTPpaLMKM NapaMarHUTHbIX LLeHTPoB. Tunbl ctaHaapToB. OKcUMeTpus.

CnekTpocpoToMeTpuyieckme Metodsl. AnnapatHole MeTonbl. [TocTpoeHne kanmbpoBoYHo KprBoWi. BeluncneHne
KONMYeCcTBa NapaMarHTHbIX LLEHTPOB METOLOM CPaBHEHUS C 0TKannbpoBaHHbIM 06pa3LoM. OCHOBLI OKCUMETPUN.
MNMoHATMe oKMCANTENBHOrO cTpecca 1 ero Npupoabl. AKTMBHblIE GOpPMbl kKncnopoaa (ADPA). CynepokcuaHbli pagukan,
MexaHn3Mbl 06pa30BaHNs, PYHKLMOHANbHAS POsb, CNOCOObLI KONMMYECTBEHHOTO NETEKTUPOBAHUS.
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Tema 10. MarHUTHO pe3oHaHCHble MeTOobl B BeLLL,eCTBaX B pa3/IMYHbIX arperatHbiX COCTOSIHUAX. BnusiHne
Temneparypbl. Cnoco6bl uaMeHeHUs U noaaepxaHus Temnepartypbl. MposiBneHne KUHETUKN BMOXMMUYECKUX
peakuun B 3MP.

MarHuTHO pe3oHaHCHbIE METOAbI B BELWECTBAX B Pa3NNYHbIX arperatHbix coctosHusx. OINP B rasax, XnakocTsx,
3aMOPOXEHHbIX XNIOKOCTSX, TBepAablx Tenax. dasosbie nepexonbl. 3akoH Kiopy. Cnocobbl N3MeHeHNs 1 noaaepXaHus
HeobxoaMMol TemMnepatypbl Npv npoeeneHun AP namepeHuii. BpemeHHble napameTpbl KUHETUKK (B10)XUMNYECKUX
peakuwuii, onpenensiemole metogom Ol1P.

Tema 11. PapyaunoHHO-HaBeOeHHble MapaMarHuTHble LLeHTPbI U pedpekTbl B 6uoMarepuanax. JonroxmsyLime v
KOPOTKOXMUBYLLLME paguKanbl. Buabl "cBOOOAOHLIX" pagukanoB B Guonornyecknx cucremax. CnmHoBbie METKU U
CMUHOBbIE NIOBYLLKM.

MNpoBeneHne pagnaunoHHOro 0by4yeHus BEIWECTB A0 U HEMOCPeACTBEHHO Npu HabnoaeHnn SMP.
YnbTpachronetoBoe 06nyyeHne. PEHTreHOBCKOE nanyydeHue. Famma nanyyerme. IcTouHUKM nanyyeHns. Bugpl
panuvaunoHHbIX LeHTpoB. OnpeneneHve 0o3bl 06nydeHns. OCHOBHbIE TWMbI U Knaccudgukaums "ceobonHbIX" pagvkanos.
AKTUBHbIE N pafuKanbHble OPMbl a30Ta U KMCNopoda. a3oTHbIe paavkansl. ictopuyeckme acnektbl U COBPEMEHHbIE
Bogspeva Ha cBoboAHOPAAVKANbHBIE TEOPUU XUMUYECKMX PEaKLUIA, CTAPEHUS, PA3BUTUS OHKONOrMYECKUX
3abonesaHui.

Tema 12. MarHUTHO pe3oHaHCHble MeToabl B MeauuuHe. AMP tomorpacphus. MNP tomorpacus. KoHTpacTHble
areHTtbl B MNP Tomorpachun.

MarHuTHO pe3oHaHCHble MeToabl B MeauumHe. Tomorpadouns. ConerHoung. lummmpytowme katywku. MpagneHTHble
katywku. PY katywkun. MprHUMnbl BoloeneHust HyXXHbix obnactei B Tomorpadpum. dopMrpoBaHmne cnosi B Tomorpagouu.
Vcnonb3oBaHme cnoes ans nocTpoeHns TPEXMEPHOM KapTuHbl. @uanyeckne 1 annnpartHele otanyng 3P n AMP
ToMorpadpos. KoHTpacTtupytowme areHtsl B SMNP Tomorpadoun.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

CamocTtosiTenbHas paboTta obyyatowmnxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOAMYECKOM PYKOBOLACTBE Npernogasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KaK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAWHBI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayAUTOPHOIN paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YnutaT u
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3a4aHNs, HanpaBneHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMNINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arowWmXCcs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmm 1 OCyLecTBAEHNS 06pa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTebHbIM NPOrpamMMam BhiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENbHOM PaboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB theaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka eaepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWEro npodgoeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) coeaepanbHoro yHneepcuTeTa

MeToauyeckne nocobus 1 nekumm No MarHUTHOMY pesoHaHcy - http://gmamin.kpfu.ru/

MeTtoanyeckune nocobusi u nekumm No MateMaTMyecknm cpeacTeam 06paboTku uHgpopmaumm - http://gmamin.kpfu.ru/
OcHosbl umnynbcHoro 3MMP (Ha aHrnminckom) - http://www.epr.ethz.ch/education/basic-concepts-of-epr.html

OcHosbl OINP okcumeTpuu 1 Tomorpadomm (Ha aHrnminckom) - https://epri.uchicago.edu/page/training

6. POHA, OLLEHOUYHbIX CPEeACTB N0 AUCUUMNIMHE (MOAYNIO)

DoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKOYaeT OLUeHO4YHble MaTepunasbl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B choHLe OLeHOYHBIX CPEACTB COLEPXUTCS Creaytolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus Mo JucUMnivHe (Moaynio);

- KPUTEPUM OLLEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M DOPMUPOBAHMS OLIEHKYM MO AMCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
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- KpUTepmn oueHmBaHMAa ong Kaxnoro oueHo4YHoro cpencTea;

- cogepXaHue oLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmxcs,
LEeMOHCTPVPYeMbIM pedynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. MepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUS AUCLUMNHbI (MOAYNS)
OcBoeHWe aucumMnnmnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NeYaTHbIX N3aaHnn GubNnMoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO NI OCBOEHWUS AMCUMMNANHBI (MOOYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensimy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rnbnnotekn KPY.

8. MepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNHBI (MOOYS)

INekuunm B anekTpoHHOM hopmarte - hitp://www.gmamin.kpfu.ru

Mouckoeas cuctema Scopus - http://www.scopus.com/home.url

Cawt usnatens Elsevier - http://elsevierscience.ru/

LleHTp konnekTusHOro nonb3osaHus KPY - http://www.kpfu.ru/main_page?p_sub=11446
OnekTpoHHBbIA XypHan Physical Review B - http://prb.aps.org/

9. MeTogunueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumn 3HaKOMCTBO C OUCLIMMIIMHOM NMPOVCXOAUT YXXe Ha NEepBoi Nekumn, rae ot cTyneHTa TpebyeTcs He
MPOCTO BHMMAHWE, HO 1 CaMOCTOSITeNIbHOE OGOPMIIEHNE KOoHenekTa. Mpu paboTe ¢ KOHCNEKTOM
NeKLMiA HeobX0AMMO YYUTBIBATb TOT (PaKTOP, YTO OAHM NEKLMM JatOT OTBETHI HA KOHKPETHbIE BOMPOCHI
TEMbl, Lpyrve ? N1ib BbISIBASIOT B3aVIMOCBS3U MEXAY SIBNEHNSIMA, MOMOoras CTyAEeHTY MOHSITb
rnyBGUHHbIE NMPOLIECCHI Pa3BUTUS N3Y4aeMoro NpeaMeTa, Kak B ICTOPWU, Tak U B HACTOSILLEE BPEMSI.
KoHcnekTupoBaHwe nekuuii ? CNoXHbIA BUA BY30BCKOV ayanTopHOU paboThl, Npeanonaratowmi
WHTEHCUBHYIO YMCTBEHHYIO 0EATENbHOCTb CTyAeHTa. KOHCNEeKT SiBNnsieTcs NnonesHuIM Toraa, Koraa
3anucaHo camoe CyLeCcTBEHHOE U cLenaHo aTo caMmum obyvatowmmesi. He Hapo cTpemuTbes 3anucathb
LLOCNOBHO BCtO Nekunto. Takoe ?KOHCMEKTUPOBaHMe? NprHocuT 6onblue Bpena, YeM Mnosb3bl.
LlenecoobpasHo BHa4ane noHsiTb OCHOBHYIO MbIC/Ib, U3/1araeMyto IEKTOPOM, a 3ateM 3anucarb ee.
XenaTenbHo 3anMch OCYWECTBNSATb HA OOHOM CTpaHMULe NMcTa UK OCTaBNss Nonsl, Ha KOTOPbIX
nosnHee, Npu camoCcToATENbHOM paboTe C KOHCMEKTOM, MOXHO CAeNnaTth AOMONHUTENbHbIE 3anucy,
OTMETUTb HEMOHSTHbIE MECTa.

KoHcnekT nekumm nyywe noapasnensitb Ha nyHKTbl, COBNonas KpacHyto CTpoky. SToMy B HonbLioi
cTeneHn ByayT cnocobCTBOBATL BOMPOCHI MaHa nekumn, NpeanoxXeHHble npenogasarensm. Cnenyet
obpalatb BHUMaHVE Ha akLeHTbl, BbIBOLbI, KOTOPbIE AENAET NIEKTOp, 0TMeYas Hanbonee BaxHble
MOMEHTbI B NEKLIMOHHOM MaTepurane 3aMe4yaHnsiMm ?BaxHo?, ?X0poLLIo 3anoMHUTb? 1 T.M. MoXHO
fenaTb 3TO 1 C NMOMOLLbIO PA3HOLBETHBIX MAPKEPOB UMW pPyYeK, MOAYepKMBas TEPMUHbI U
onpeneneHusl.

LlenecoobpasHo pa3pabotatb COBCTBEHHYIO CUCTEMY COKpaleHuii, abbpeBnaTtyp U CUMBOJIOB.
OpHako npw panbHenwen paboTe ¢ KOHCNEKTOM CMMBOJIbI JlyHlle 3aMeHNUTb 0ObIYHBIMU CNIOBaMMW ONS
6bICTPOro 3pUTENbHOIO BOCMPUSATAS TEKCTA.

PaboTas Han KOHCMEKTOM NekUuWii, Bcerna HeobxoauMo 1Cnob30BaTh HE TONbKO Y4EeBHWK, HO 1 Ty
nmTeparypy, KOTOpyo AOMONHUTENbHO PEKOMEHLOBAN NEKTOP.

I'IpMCTynaﬂ K N3y4eHU0 ONCUNNNTNHDI, CTYOEHTY HeobX0AUMO BHUMATENbHO 03HAKOMUTBLCS C
TEMaTN4eCKNM NIaHOM 3aHATUA, CIINCKOM peKOMeH,D,OBaHHOIZ nmteparypbl. Cne,u,yeT YACHUTb
nocnenoBsaTte/ibHOCTb BbINMOMHEHNA MHONBUOYAJIbHbIX y‘-le6HbIX 3afaHui n npu HeobxoauMoCTK
NPOKOHCYNbTUPOBATbCA C npenogasartensdaMmm nnm corpynnHMKamn. YPOBeHb n rny6|/|Ha yCBOEHUA
OMCLUMNNNHBI 3aBUCAT OT aKTUBHOM N cUCTeEMaTUYeCcKomn p8.60TbI Ha Nekuynsx, n3y4eHus
peKOMeH,D,OBaHHOI7I nmtepartypbl, BbINOTHEHNSA CaMOCTOATENIbHbIX, MPAKTUYECKNX N KOHTPOJIbHbIX
3aaaHun.

I'Ipm noAroToBke K nekKuunsiM, XxXxenartesibHO 3apaHee O3HaKOMUTbCA C ee Ha3BaHWEM, NOAroTOBUTb
BOMPOCHI K npenogasaresnto no reme ﬂﬂaHMpyeMOIﬁ nekumn. He ctecHsinTecb 3agasatb 'rnynb|x‘
BOMPOCOB - X NMOTOM BaM 3a4acCT npenonasartesb. Mocne nekuum XxenaTtenbHo ele Pa3 NoCMOTPETb
€€ KOHCMEKT nnn npe3eHTauunto, C Lenblo ny4dluero yceoeHns marepuna. Mocne NOBTOPHOIoO
NPOYTEHNA BblOENNTE OCTABLWNECSA HEMNMOHATbIMU MECTa U pa36epv|Te X Ha CJ'IGJJ,yIOLI.I,GVI nekumm mnn
NPakKTN4eCKOM 3aHATUN C npenonasaTenem. I'Ip|/| BO3MOXHOCTHW, MOBTOPUTE NpUMepbl, pa306paHHb|e
Ha nekuunn, ¢ opyruMm 4McnoebiMu napameTpami.

Mpv HeLOCTaTOYHOM YPOBHE HaYabHOl TEOPETMHECKOW NOArOTOBKM (ANs HAaYabHOro 3HaKOMCTBa C
TEXHUKOW, BO3MOXHOCTSMM METOLOB MAarHUTHOrO pe3oHaHca B 61IOMEeaULIMHCKIX NMPUNOXEHWSIX,
Knaccudpvkaumeii 'cBoboaHbIX' paavkanos 1 Ap.) PeKOMEHOYeTCs CaMOCTOSATENbHO 03HAKOMUTCS CO
cTatbsiMm B COpocoBckoM 0bpa3oBaTtenbHOM XypHane

BrniomeHgpensa J1.A. OnekTpOoHHbIA NapaMarHUTHbIA pe30HaHC
http://www.pereplet.ru/cgi/soros/readdb.cgi?f=ST363

Bnagumupos KO.A. CeoboaHble paaukarnsl B 6UONOrnyeckmx cuctemax
http://www.pereplet.ru/obrazovanie/stsoros/1126.html

BaHuH A.®. Okcung asoTa - perynsitop kneto4yHoro metabonunama // CopocoBckuii 06pasoBaTtenbHblit
XypHan, 2001, @11, c. 7-12 http://window.edu.ru/resource/612/20612/files/0111_007.pdf
TuxoHoB A.H. SnekTpoHHbI NapaMarHUTHbIA pe3oHaHc B Guonorum
http://www.pereplet.ru/cgi/soros/readdb.cgi?f=ST380

TuxoHoB A.H. CnnHoBble meTku http://www.pereplet.ru/nauka/Soros/pdf/9801_008.pdf
KynuHckuin B.. AKTnBHbIE OOPMBI KMCNOPOAA U OKCUAATMBHAA MOAMGOMKALNSA MAKPOMONEKY:
nonb3a, Bpen 1 3awmta http://www.pereplet.ru/nauka/Soros/pdf/9901_002.pdf
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTnyeckue | MoAroToBKy K KaxAaoMy NPakTUHECKOMY 3aHATUIO CTYAEHT AONIXEH HaYaTb C 03HAKOMEHWS C NiaHOM
3aHsTNA MPaKTUYECKOro 3aHATUS, KOTOPbI OTpaxaeT cofepXaHune NPeaoXeHHo! Tembl. TiaTensHoe
NpoOyMbIBaHNE 1 U3y4YeHne BOMPOCOB NnaHa OCHOBLIBAETCS Ha NpopaboTke Tekywero Mmatepmana
neKkumnn, a 3aTeM n3ydeHunst 06s3aTenbHON 1 AOMONHUTENbHOM NMTepaTypbl, PEKOMEHL0BAHHON K
LaHHoM Teme. Bce HOBbIE MOHATUS MO M3y4YaeMoli TeMe HeoBX04MMO Bbly4YUTb HAW3YCTb U BHECTY B
rnoccapuii, KoTopblil LlenecoobpasHo BECTM C CaMOro Hadvana nusyvyeHus kypca.
PeaynbTat Takoli paboThbl LOMXEH NPOSBUTLCS B CMOCOBHOCTY CTyieHTa CBOOOAHO OTBETUTL Ha
TEOPETNYECKME BOMPOCH! MPaKTUKyMa, ero BbICTYNNEHUMN 1 y4acTUM B KONNEKTVBHOM 06CyXaeHUN
BOMPOCOB U3Y4aeMOii TEMbI, NPaBWUIbHOM BbINONHEHUM NPAKTUYECKMX 3aaHNiA N KOHTPO/bHbBIX PaboT.
B npouecce NoarotoBky K MPakTUYECKUM 3aHSATUSM, CTyAeHTaM Heobxoaumo obpatuts ocoboe
BHMMaHVe Ha CaMOCTOSITeNIbHOE U3YYEeHNE PEKOMEHI0BaHHOM nuTepaTypsbl. [Npy Bcel nonHoTe
KOHCMEKTUPOBAHUS NEKLIMMN B HE HEBO3MOXHO M3NI0XUTb BECb MaTepuan n3-3a iMMuTa ayauTopHbIX
yacos. MNoaToMy camocTosTenbHas paboTa ¢ y4ebHukamy, y4ebHbiMM nocobunsiMm, Hay4Ho,
CMpaBOYHON NMTEepaTypoii, MaTepranamMu NepuoanYeckmx n3naHni n MHtepHeta sisnsercs Hambonee
90PEKTUBHBIM METOLOM MONYYEHUS LONONHUTENBHBIX 3HAHWI, NMO3BONSET 3HAYUTENBHO
aKTMBU3MPOBATb NPOLECC OBNAAEHUS UHGhopMaLmeid, cnocobcteyeT 6onee rnybokoMy YCBOEHMIO
13y4yaemoro Matepvana, oopMUpPYeT y CTYEHTOB CBOE OTHOLIEHME K KOHKPETHOW npobneme.

MpakTn4yeckune 3aHATUA CyxaT ONs 3aKpernneHns N3y4eHHoro Matepuana, passuTns yMeHuin
HaBbIKOB pelleHns 3aaa4, paboTsl ¢ AP cnekTpoMeTpoM, 06paboTke 1 pacluMdPOBKe Nony4aeMbix
IaHHbIX 1 ap. O6s3aTensHO BeamTe CoOCTBEHHbIN XypHan namepeHuii. icnonb3ayiiTe Becb CBOMA
HaKOMJIEHHbIV OMbIT (B TOM YMCNE XUIHEHHBI), MONYYEHHbI He TONbKO B paMKax U3y4yeHusl 4aHHOM
OMCUMNAWHBL, HO 1 apyrux. CobniogaiiTe npaeuna TexHuku 6esonacHocTu. MNpu Noarotoeke K
NPaKTUYECKMM 3aHSTUSIM Bbl IMEEeTe BO3MOXHOCTb BOCMONb30BaTbCS KOHCYNbTaUUsMM
npenonasatens.. KpoMe ykasaHHbIX TeM Bbl Bipase, MO COrNacoBaHuio ¢ npenogasartenem, n3bvparb
N Opyrue NHTepecylollne Bac TeMbI.

AEKTPOHHBH
CtpaHuua 10 ns 15. Il YHHUBEPCHTET
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtosi- | CamocTosiTenbHas paboTa cTyieHTa - 9T0 nnaHupyemas yuyebHas, yuebHo-nccnenoBaTenbckas,
TenbHas Hay4Ho-MccnegoBaTtenbckas paboTta CTyaeHTOB, BbINONIHSIeMasl BO BHeayAUTOpHoe (ayAUTOpHOE)
pabota BPEMS MO 3afaHUK0 U NPY METOANYECKOM PYKOBOACTBE npenoaasaTens, Ho 6e3 ero
HenocpenCcTBEHHOrO y4acTms (Mpu YacTUYHOM HEMOCPELACTBEHHOM y4acTUM Npenogasarens,
OCTaBNSAOLEM BeLyLLyO POfb 3a paboToi CTyAEHTOB).
CamocTtosiTenbHas paboTa ctyaeHToB B BY3e siBNsieTcst BaXHbIM BUOOM y4ebHO 1 Hay4HOM
nesitenbHocTn ctyaeHTa. CamocTtosTenbHas paboTa CTyAeHTOB MrpaeT 3Ha4YMTeNbHYy0 Ponb B
PENTUHIrOBOW TEXHONOrMM 0by4eHusl. [ocyaapCTBEHHbBIM CTaHAAPTOM NpeaycMaTpuBaeTcs, Kak
npaeuno, He MeHee 50% 4acoB 13 obwwelt TPYA0EMKOCTY AMCLMUMIMHBI HA CAMOCTOSITENbHYO paboTy
ctyneHToB (nanee CPC). B cBsian ¢ aTuM, 0by4eHune B BY 3e BkntoyaeT B cebsi ABe, NpakTU4ecku
0QMHaKoBble Mo 06BbEMY U B3aVMOBANSIHWUIO YacTy - NpoLlecca oby4eHns 1 npouecca camooby4yeHus.
Moatomy CPC ponxHa ctatb adpdpekTUBHOM 1 LeneHanpasneHHoi paboToi cTyaeHTa.

CamocTosiTenbHas paboTa cTyaeHTa npegnonaraet paboTy ¢ HayydHoW 1 y4ebHON nuTepatypoi,
CaMOoCTOSITENIbHOE OCBOEHME NPOrpaMMHbIX CPeACTB pacyeta U 06paboTkm AaHHbIX,
9KCMEepUMEHTabHOM annaparypbi.

Llns noucka coBpeMeHHO Hay4YHOW nuTepaTypbl PEKOMEHIYeTCS MCNONb30BaTh
crneumanM3npoBaHHble Hay4Hble NMOMCKOBbIE CUCTEMBI, Takme Kak scholar.google.com n B, Scopus
(http://www.scopus.com).

MonpobHo nomck B cCUCTEME SCOPUS PACCMOTPEH B METOLMYECKOM NOCobun:

OB [ynHukoa MeTtonmka noucka B 6ase faHHbix Scopus. YuebHo-meToamyeckoe nocobue. / OB
JynHukosa // S0P KOxHoro doenepansHOro yHneepcuteTa
library.sfedu.ru/DPO/Y4ebHo-MeToan4eckoe%20nocobue_Scopus2.pdf

Insa camoctosaTenbHOro noctpoeHns cnektpos SNP no 3agaHHbIM Npenonasarensam napamMerpam,
paboTbl Ha cumynsTope pabotbl AP cnekTpoMeTpa, 0CBOEHUS! NporpamMMHbix cpeacts MO 'Matlab' n
naketa 'EasySpin' ncnonbayiite

MopwHes, C. B. KomnbloTepHoe MoaennpoBaHme gounanyeckmx npoweccos B nakete MATLAB :
yuyebHoe nocobue : [oNns cTyoeHTOB BY30B, oOydyarowmxcs no cneymnansHocTsam Matematumka,
WHdpopmatuka, dPusnka) / C. B. MopwHes M3naHne 2-e, ncnpasneHHoe CaHkT-MNeTtepbypr [n op.] :
NaHb, 2011 .- 736 ¢. : nn. ; 26 cM. + 1 anekTp. onT. auck. (CD-ROM) (YuebHukmn ans By30B,
CneumnanbHas nutepatypa) bubnuorp. B koHue rn. ISBN 978-5-8114-1063-7 ((B nep.)) , 1000. un
MeTtoanyeckoe nocobue 'icnonb3oBaHne nporpaMmHoro Mmoaynst EasySpin B aHanuse cnekTpos
MarHuTHoro pesoHaHca' / I.B. MamuH, C.B. Opnuxckuii, H.W. CunkuH, U.H. Cybayesa, P.B. IOcynos
// 2014. anekTpOHHbI 0bpasoBaTenbHbli pecypc http://gmamin.kpfu.ru/MRpract/easyspin.pdf.

Tema camocTosiTenbHbIX paboT onpenenseTcs Npernosasatenem MHAMBUAYaNbHO 4N CTyneHTa
(rpynnbl CTYAEHTOB) MO pe3ynbTaTam NpeaBapuTebHOro cobecenoBaHmWs NOCNe YacTy NPOBEeAEHHbIX
NEKLMOHHbIX 3aHSTUIA.

AEKTPOHHBH
CtpaHnua 11 ns 15. IR YHHBEPCHTET
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Bup pabor

MeToaouyeckme pekomeHoauum

3a4ver

Mpv NoAroToBKe K 3a4eTy creayeT NOBTOPHO pasobpath 3aaaHus, KoTopble 6biny pasobpaHbl Ha
NEKLMOHHbIX U NPaKTUYECKNX 3aHATUSX. CTyOEHTbl MOTYT MONYYUTb AOMONHUTENbHYIO MHGPOPMaLIUI0
MO BOMPOCAaM, Bbi3blBAOLLMM 3aTPYAHEHUS NPV NMOATOTOBKE K 3a4€Ty HAa UHAUBMOYaNbHbIX
KOHCYNbTauusx ¢ NpenonaBatenem.

MepeyeHb BOMpPOCOB 3aveTa pa3pabartbiBaeTcs npenofasaTenem, BeayluuM ancumnnuHy. Bonpocel
COCTaBnsOTCS TakM 06pa3oM, YTO OXBaTbIBAOT OCHOBHbIE aCNeKThbl N3y4aeMoi AUCLIMMVHDI.
To4HblE CNMCOK BO3MOXHbIX BOMPOCOB ONpenensietcs npenonasaTenem 3a 2 Hegenm oo
nnaHMpyeMoii fatel ero nposeneHusl. TemaTtrka BONPOCOB COOTBETCTBYET TEOPETUHECKUM HaBblKaM,
MONY4YEHHBbIM Ha NEKLMOHHBIX 3aHATUSIX, U 3a[aHWI0, MONy4YaeMoMy KaxXAbiM CTYAEHTOM Ha NpakTuKe.
OdpopmneHre 3a4eTa BbIMOMHSAETCS Ha TeTpanHbIX McTax unu Ha Gymare gpopmata A4. CTpaHuubl
LOMXHbI 6bITb NPOHYMEpPOBaHbI. BBepxy cnpaea NepBoro nvMcTa ykasbiBaTCs (ammnus 1 UHULMan.i
cTyLeHTa, Homep rpynnbl . JonyckaeTcs ncnonb3osaTb MoGUNbHbIE ycTpoicTea. OdopmneHre
LOMXKHO BbITb NocnenoBaTenbHbIM, FPAMOTHBIM, Pa3bopyBbIM. [Tpy BO3HUKHOBEHUM BOMPOCOB MO
0hopMIIEHMIO CTYAEHTY CleayeT obpallaTbCs 3a KOHCyNbTauvel npenogaeartento. Bpems,
0TBELIEHHOE Ha 0CPOPMIIEHVE onpeaenseTcs npenoaasartenem. 1o OKOHYaHUK OTBELEHHOO Ha
BbIMOJIHEHNE KOHTPO/bHOV paboTbl BpEMEHW 0TYET caaeTcsl npenonasaTento 4isi NpoBepKu.

Mepen UTOroBbIM 3a4€TOM MOBTOPUTE NPOALEHHbIA MaTepwan, BelcnuTech. He pekomeHoyeTcs
ynoTpebnsTb CNUPTHBIE HAMUTKW Nepes caadvei 3adeta. 3To MOXET NOBNNATL Ha Pe3ynbTaThl
KONMYeCTBEHHOro aHanmaa cnektpos JMP.

[MpuMepHbIe BONPOCHI K 3a4eTy:

1. OnpeneneHne MarHUTHOro pe3oHaHca. OnpeneneHue cnekTpa. JInHumM cnekTpa, NoNoXeHne
NIVHWIA B CNEKTPE, WNPWHA U UHTEHCUBHOCTL NMHUK. OnpeaeneHne aneKTPOHHOro napamarHUTHoro
pe3oHaHca. OnpepneneHne S0epHOro MarHMTHOro pesoHaHca. Cesasb 1 pasnuyne SMNP n AMP.

2. 3eemMaHOBCKOE pacluenneHne ypoBHel aHeprum. MNoHatre g-cpaktopa. Tunbl U BEANYNHDI
3NEKTPOHHbIX, SOEPHbIX, SNEKTPOH-3NEKTPOHHbBIX 1 3NEKTPOH-S0ePHbIX B3aMOOEACTBUN B CMINHOBbIX
cucTemax.

3. NcTtopus otkpbitrs SMNP n AMP. OcobeHHocTn MmeTtoaa MNP n SAMP. BenuunHbl 9NeKTPOHHbIX 1
ANEPHbIX MArHUTHLIX MOMEHTOB. LLnpuHbI NHWA 1 HTEHCcMBHOCTY NnHuiA AP n AMP. MNprpoaa
napamarHUTHbIX LIeHTPOB B BellecTBe. MarHWTHbIA MOMEHT siaep B KayecTBe 0bbekTa
MarHUTHO-PEe30HAaHCHbIX METOOB.

4. CtaumoHapHble MeToabl B MarHUTHOM pedoHaHce. KonebatenbHblii KOHTYp. CobCTBEHHAs YacToTa
1 nonoca nponyckaHns KoHTypa. [obpoTHOCTL kKonebaTtensHoro koHTypa. KonebatenbHblii KOHTYpP €
pacnpefeneHHbIM/ napameTpamu - CBY pesoHatop. MNonoxeHne obpasua B konebatenbHOM KOHTYpe
1 pesoHaTtope.

5. MNMpocTtenwunn ctaumoHapHbIA cnekTpomeTp. Moaynsauma MarHMTHOro Nons B cnektpomeTpax. dasa
curHana. lNepeas nponssogHas NMHUM nornoweHns. CnekTpoMeTp ¢ ABONHON MOAYNSLMEN.

6. VIMnynbcHble MeTodbl B MarHUTHOM pe3oHaHce. [pononbHas n nepneHankynsapHas
HamarHu4eHHocTn. BnunsHue pagnodactotHoro nmnynbca. CnvH-pewetoyHas penakcaums.
CnuH-cnuHoBas penakcaums. NamepeHue penakcauumm.

7. CynepceepxToHkas (nuraHnHas) cTpykTtypa cnektpos Ol1P.

8. Knaccudmkauus napamarHuTHbIX LLEHTPOB B Buonormyeckmx cuctemax. Cnocobbl AeTekTMPOBaHNS
KOPOTKOXMBYLWMX pagukanos. BnmaHne TemMnepaTypbl Ha BO3SMOXHOCTU OETEKTUPOBaHMSA N BUL,
cnekTpos AP

9. CnuH-peweTodHan penakcauuns. SMEKT HACbIWEHUS.

10. MarH1THO pe30HaHCHbIE METOAbI B BEWECTBAX B Pa3NnNyHbIX arperatHbix coctosHmsax. OMNP n AMP
B XWOKOCTAX. YCpeaHeHne CNeKTpoB OBUXeHMeM Monekyn. cnonb3oBaHne ycpenHeHNs CNekTpoB
OBuxeHmeM B SIMP BbICOKOro paspeLeHusl.

11. AHn3oTponusi. OCOBEHHOCTM NOPOLLIKOBBLIX CNEKTPOB. BnnsHue npoboarotoekm Ha cnektp SIP.
12. Cnocobbl N3MeHeHWs, NoAAepPXaHUS U KOHTPOSS TeMnepaTypbl B 9KCNEPUMEHTaX MO MarHUTHOMY
pesoHaHcy. XXuakue xnagareHTbl n ux ceorictea. NameHeHune cnektpos SlP npu cha3osbix
nepexogax.

13. MarHutHo pe3oHaHCHble MeToAbl B bromennuuHe. AMP B MeanumHe. Tunbl MCNONb3yeMbIX SOep.
Tomorpadumsa. ConeHong. Wnmmupytowme katywkn. ['pagneHTHble kaTywkn. PY katywku.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NpOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

CrpaHnua 12 ns 15.
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun ons KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIeKkTOBaHHbIE CneLmanM3npoBaHHol Mebenbio
(cTONbI U CTYNbSA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix Matepranos.

MynbTMeouiitHas ayautopusi.

KomnbloTepHbIli knacc.

CneumanusmpoBaHHas nabopatopusi.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTHN B O6pa3OBaTeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpOopMaLInUK 06y‘-IaFOLIJ,I/IMI/ICﬂ nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX Nofb30BaTenen;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTtepun OaHHbIX WK CTPYKTYpPbI,
npengycMmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLwmMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLMIO U3 PasHbIX MCTOYHVIKOB -
Harmpumep, TaK, 4Tobbl LA C HAPYWEHWUAMYI Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMNAMHON, 3a CHET aNlbTepPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasNbHbIX nabopaTtopuii U CUMYSILIMOHHBIX
TEXHONOIIA;

- MPUMEHEHNe ANCTaHUMOHHBIX 06pa3oBaTenbHbIX TEXHONOMMIA ANs nepeaadn MHopMaumum, opraHn3aumm pasnmnyHbIX
POPM NHTEPAKTMBHOW KOHTAKTHOM paboTbl obyyatolerocsi ¢ npenonaBaTenem, B TOM Yncne BebnHapos, KOTopble MOTyT
6bITb NCMONb30BaHbI AJ1S MPOBEAEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMMOLENCTBNS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHus, NPOBEOEHUS CEMMHAPOB, BBICTYMNEHNS C AO0KNaAaMN 1 3aLWUTbl BbINONHEHHbIX PaboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3aunn KONeKTMBHONM paboThbl;

- NPYMEHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA ANs OpraHM3aLmMmn OoPM TEKYLLEro 1 NMPOMEXYTOYHOMO
KOHTpONS;

- YyBENMYEHNE NPOAONXKNTENBHOCTM Caa4n 0byyaowmmest MHBaNNLOM UK NNLOM C OFPaHUYEHHbIMU BO3MOXHOCTSIMM
300PO0BbS POPM NPOMEXYTOYHOW arTecTaumm no OTHOLWEHWUIO K YCTAHOBIEHHOW NPOLAO/IXUTENbHOCTU UX COQYM:

- NPOLONXMNTENbHOCTU cAaYmM 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHOI chopMme, - He Bonee 4eM Ha 90 MUHYT;

- NPOOONXMNTENbHOCTX MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM K3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpebosaHnaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 03.04.02
"®uamka" n maructepckoin nporpamme "MegmuuHckas pusmka”.
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51.B./]1B.03.02 9neKTpoHHbIN napaMarHnTHbI Pe30HaHC B
meanumHe

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpochunb noarotoskun: MegnunHckas ounamka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"on Havana obyyeHns no obpasosBatensHoi nporpamme: 2018

OcHoBHas nuTeparypa:

1. Ba3oBble 1 NpuUKNagHble MHPOPMAaLMOHHbIE TexHoNornn: YuyebHuk / B.A. 'Bosgesa. - M.: O GOPYM: HULL
NH®OPA-M, 2014. - 384 c.: 60x90 1/16. - (Bbicwee obpaszosaHue). (nepennet) ISBN 978-5-8199-0572-2, 500 ak3.
http://znanium.com/catalog.php?bookinfo=428860

2. BHyTpeHHue boneaHu: YuebHuk / B.IM1. Llapes, U.W. MoHuapuk. - M.: HAL UH®PA-M; MH.: Hos. 3HaHue, 2013. - 439
c.: 60x90 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN 978-5-16-009049-8, 500 aka3.
http://znanium.com/catalog.php?bookinfo=420107

3. MeauuwmHckas n 6uonoruyeckas dpusnka: YuebHuk / Pemnzos A.H. - 4-e naga., ucnp. n nepepab. 2013. - 648 c. -
http://www.studmedlib.ru/ru/book/ISBN9785970424841 .html

4. Matogomamonorus : yuebHuk : B 2 7./ nog pen. B. B. Hosuukoro, E. [. Monbabepra, O. . Ypasosoii. - 4-e nag,,
nepepab. n gon. - M. : F'9OTAP-Meauna, 2015. - T. 1. - 848 c. : un.
http://www.studmedlib.ru/book/ISBN9785970435199.html|

JononHutenbHas nuteparypa:

1. CtaumoHapHbIi pexum cnektpometpa IMP : HacTpoiika cnekTpomeTpa u namepexme cnektpos OSINP Ha npumepe
cnekTpomeTpa X-auanasoHa dompMbl bpykep cepun Elexsys [TekcT] : MeToamyeckoe nocobue oast noaroToBKM
crneumanucToB B obnacTt mariutHoro peaoHarca / H0.C. KyTtbuH, I.B. MamuH, C.b. OpnuHckuia, A.B. Oyrnae, M.P.
Madpypos. -KasaHb, 2016. - 55 ¢. [locTyn B 9n1eKTPOHHOM BuAae Ha cante KDY
http://shelly.kpfu.ru/e-ksu/docs/F1841250310/X_band_CW.pdf

2. duamrka n brogounanka. PykoBoACTBO K NPaKTUYECKUM 3aHSTUSIM [DNEKTPOHHBIA pecypc] : y4ebHoe nocobue / AHTOHOB
B.®., YepHbiw A.M., Kosnosa E.K., Kopxyes A.B. - M. : T'SOTAP-Megua, 2013.
http://www.studmedlib.ru/ru/book/ISBN9785970426777.htmI?SSr=0601339f49166e26cd3f505Igaliull
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Mporpamma ancumnanHbl "ONeKTPOHHbIA NapaMarHUTHbIA pe3oHaHc B MeauumHe”; 03.04.02 "duauka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B./]1B.03.02 9neKTpoHHbIN napaMarHnTHbI Pe30HaHC B
meanumHe

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.02 - dusvka

Mpochunb noarotoskun: MegnunHckas dounamka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMK B ANEKTPOHHO-BMBNNOTEYHOR crncTeme
"KoHCynbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpeaocTasneH obyyatowmmes. MHoronpoguibHbli 06pa3oBaTtenbHblii
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHol cuctemoii (36C), npesoctaBnstowein AocTyn
uepes ceTb VIHTepHeT Kk y4ebHO nuTepaType 1 OONONHUTENbHBIM MaTepuanam, NpUobpPeTEHHbBIM HA OCHOBAHWU NPSIMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPebOBaHNAM (oefepanbHbIX FOCy AapCTBEHHbIX
06pasoBaTtebHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUS K KOMNNEKTOBAHWIO BUBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHLOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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