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Mporpamma gucumnnuHel "PagnocnekTpockonuns KoHaeHcMpoBaHHbix cpen”; 03.04.02 "dusnka".

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 gucumnnuHel "PagnocnekTpockonuns KoHaeHcMpoBaHHbix cpen”; 03.04.02 "dusnka".

Mporpammy aomcumunnuHel paspabdotan(a)(n) ooueHT, K.H. MamuH IM.B. (Kadenpa kBaHTOBOI 3NEKTPOHUKY U
panmocnekTpockonuu, Beicwas wkona knbepgranyeckmx CUCTEM 1 NPUKNanHo anekTpoHukn), George.Mamin@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
KOMMeTeHLuu npuobpeTaeMoin KoMNeTeHLUN
OK-1 CNOCOBHOCTbIO K aBCTPaKTHOMY MBbILWEHNIO, aHANN3Y, CUHTE3Y
OrK-5 CNoCOBHOCTBIO MCMONb30BaTb CBOOOAHOE BNageHne

NPOgECCHOHANBHO-NPOUINPOBAHHBIMUA 3HAHWSIMM B 06N1ACTN KOMMbIOTEPHBIX
TEXHONOrUI AN pelleHns 3a8ay NpodoeccnoHanbHo OeATeNbHOCTY, B TOM Yicne
Haxo4sWNXCS 3a Npeaenamy HanpasneHHOCTW (MPoguns) NOArOTOBKM

Or1K-6 CMOCOBHOCTBIO MCMONb30BaTh 3HAHWS COBPEMEHHbIX MPOBNEM 1 HOBEMLINX
OCTUXEHUI (DU3NKU B HAy4YHO-MUCCnepoBaTenbckoli pabote

MK-1 CMOCOBHOCTbBIO CaMOCTOATENBHO CTaBUTh KOHKPETHbBIE 3a4a4M Hay4HbIX
nccnenoBaHuii B 06nacTy ouankm U pellatb UX C MOMOLLbIO COBPEMEHHOM
annapaTtypbl U MHOPMALMOHHBIX TEXHONOMMA C MCMONb30BAHUEM HOBEMLIErO
OTEYECTBEHHOrO 1 3apybeXXHOro onbiTa

Obyqarowmincsi, OCBOVBWNIA AUCLANAUHY (MOSY/b):
JonxeH 3HaTb:

TEopeTNYeckme OCHOBbI SIBIEHUSI MarHWTHOTO pe3oHaHca, BKNoYas ero KNnaccuyeckyto U KBaHTOBYIO MHTeprnpeTauuio,
agpdpekThl, 00ycnasnueatowwme oopMy IMHUM MarHUTHOrO PEe30HaHCa, MexaHU3Mbl penakcauum

JonxeH ymeTb:

MOHMMATb, M3naratb ¥ KPUTMHECKU aHANN3UPOoBaTb 06WedU3NYECcKyo NHpopMaLMio, HEOBX0aMMYO ANs MOCTAHOBKM
W peLIeHns 3aaay; Nonb30BaTbCs TEOPETUHECKUMI OCHOBAMYM, OCHOBHBLIMU MOHSATUSIMW 1 3aKOHOMEPHOCTSIMU B
06nacT CnekTPOCKONUM MarHNTHOrO PE30HaHCAa; 0CO3HaBaTh NOCTOMHCTBA M HELOCTATKM KOHKPETHBIX peann3auuii
CNEKTPOMETPOB MAarH1THOrO PE30HaHCa;

JlonxeH BnageTb:

HaBblkaMW NOCTPOEHUA YCTAaHOBOK U NOCTAHOBKW 3KCNEPUMEHTOB B obnacTn MarHUTHOro pe3oHaHca n OBOMHbIX
pe30HaHCOB, Hanpas/ieHHbIX HA pelleHNe KOHKPETHbIX Hay4HbIX N TEXHONOrn4yeckunx 3anad

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

rlpI/IMeHﬂTb nonyyeHHble 3HaHNA U HaBblkKN B obnacT MarHUTHOroO pe3oHaHca npu pelleHnn oyHaoameHTanbHbIX 1
npakTnyecknx 3anad B obnactsax pursukn, xumMmn n 6uonoruu.

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.8B.[1B.4 ducunnnuHbl (MOgynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpasoBatenbHoli nporpamMmel 03.04.02 "®duamnka (Prsrka KOHOEHCUPOBAHHOMO COCTOSIHUS)" M OTHOCUTCS K
LMCLMMNNMHaM no Belbopy.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem ANCUMNNTIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHueM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIINHBI COCTaBASIET 6 3a4eTHbIX(ble) eauHuML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTa - 54 4aca(oB), B TOM 4ucne nekuuu - 36 yaca(oB), NpakTMyeckne 3aHsTus - 18 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas pabota - 126 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCUMUMINHBL: OTCYTCTBYET B 1 CEMECTpE; 9K3aMeH BO 2 CEMECTpE.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

N Pasnenbl gucumnanHbl / Cemect UX TPy A,0EMKOCTb CamocrosiTenbHas
moayns P (B yacax) pa6ota
MpakTuueckmellabopaTtopHble
Jlekumn 3aHATUSA paboTbl
1 Tema 1. BBegeHune B MarHuTHbIN 1 3 0 0 9
" |pesoHaHc. Knaccuyeckas teopms.

Tema 2. BBeneHne B MarH1THbIA

2. pe3oHaHc. KeaHToBas Teopus. 1 3 0 0 9
Tewma 3. CtaumoHapHbie MeToabl B

8. MarHVTHOM pe30HaHce 1 8 0 0 9
Tema 4. VIMnynbCHble METOAbI B

4. MarHUTHOM pe30HaHce 1 3 0 0 9
Tema 5. BBeneHue B Teopuio

5. KpUCTanIn4yeckoro nons 1 3 0 0 9
Tema 6. [pMeHeHne cnMHOBOro

6. [ramMunbTOHMAaHa On4 BbiBOL4A YPOBHEN 1 3 0 0 9
Hepruii noHa Mn2+
Tema 7. OnekTpoHHas n aaepHas

7. CMVH-peLeTodHas penakcaumm 2 3 3 0 12

8 Tewma 8. BaanmogencTtseue agep 5 3 3 0 12

" |aneKTpoHOB B atome.

Tema 9. MarHNTHO pe3oHaHCHble
9. |MeToAbl B BellecTBax B pasnnyHbIX 2 3 3 0 12
arperaTHbIX COCTOSIHUSIX.

Tema 10. MarHnTHO pe30oHaHCHble

10.|meToabl B MeguunHe. SAMP 2 3 3 0 12
Tomorpadus.
Tema 11. HabnopneHue 3P npu

11 |TpoBeneHe paaraumnoHHoro > 3 3 0 12

‘lobnyyeHuns BelwecTs.
Knaccudprkaums LeHTPOB OKpacku.

Tema 12. OnpegeneHve KonuyecTsa

12.|napamarHnTHbIX LeHTPOB. Tunbl 2 3 3 0 12
CTaHOapToB.
Utoro 36 18 0 126

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. BBeneHue B MarHUTHbIN pe3oHaHc. Knaccuyeckas Teopus.

OnpepneneHne marHNTHOro pesoHaHca. OnpenenexHne cnekTpa. JInHum cnekTpa, NoNoXeHUe NMHUIA B CNEKTPE, WprHa
N MHTEHCMBHOCTb NnHMKU. OnpeneneHne sneKTPOHHOro NnapamarHUTHOro pesoHaHca. OnpeneneHue a4epHoOro

MarHmMTHoro pesoHaHca. CBs3b MarHMTHOW BOCMPUMMHYUBOCTU N MarHUTHO-PE30HAHCHbBIX METOA0B. Y paBHEHNEe
npeueccun. Bpawatowascs cuctema koopamHat. PesoHaHc Bo BCK.

Tema 2. BBeaeHue B MarHuTHbI pe3oHaHc. KBaHToBasi Teopusi.

KBaHTOBO-MeXaHNYeCKOEe OnUcaHne MarHUTHOroO pe3oHaHca. 3eeMaHOBCKOE paclieniieHne ypoBHen sHepruu. ctopus
oTkpbITust MNP n AMP. OcobeHHocTn MeToaa IIMP n AMP. BennynHbl aneKTPOoHHbIX U SA4ePHbIX MarHUTHbIX MOMEHTOB.
LnpuHbI NHWIA 1 HTEHCKMBHOCTY NHMIA SMP n AMP. MNprpoaa napamarHMTHbIX LEHTPOB B BewecTBe. MarHutHbin
MOMEHT siiep B kayecTBe 06bekTa MarHUTHO-PE30HAHCHbBIX METOAOB.

Tema 3. CTaLIMOHaprIe metonbl B MarHUTHOM pe3OoHaHCe

3AE
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CrauvoHapHble MeToAbl B MarHUTHoM pesoHaHce. KonebatenbHblii KoHTyp. CobCcTBEHHAs YacToTa 1 nonoca
nponyckaHusi KoHTypa. JobpoTHoCTb konebatenbHoro KoHTypa. KonebaTtenbHblli KOHTYP C pacnpeneneHHbIMy
napameTpamu - CBY pesoHatop. MonoxeHne obpasua B konebaTenbHOM KOHTYpe U pe3oHaTtope. CornacosaHue
konebatenbHbIx KOHTYpPOB. MNprMeHeHne konebaTenbHbIX KOHTYPOB 1 PE30HATOPOB C BbICOKOMN JOBPOTHOCTBIO B
cnekTpockonuu. MNpocTerwnii cTalMoHapHbI cnekTpoMeTp. HepocTaTku yeunmuTenbHOro Takta nocTOSIHHOM YacToThl.
Monynsiuus kak CpefCcTBO KoMMneHcauumn aperdpa Hynsi. Moaoynsiumsa MarHUTHOrO nonsi B cnekTpoMeTpax. dasa curHana.
CuHXpOoHHBbI peTtekTop. MNepBas npon3BonHas NMHWK nornoleHnst. CNeKTpoMETP ¢ ABOMHOM Moaynsiumeir. MocToBol
netekTop. MeTton ckpelueHHbIx kaTywek 6noxa. ABToAMHHbIA aeTekTop. CynepreTepoanHHbIA CNekTpoMeTp.

Tema 4. MMI'IyanHbIe metoabl B MArHUTHOM pe3OHaHCe

MMnynbcHble MeToAbl B MarHUTHOM pe3oHaHce. lNMpeueccus. MNMpogonbHas n nepneHankynsapHas HamarHU4eHHOCTU.
BnusHue pagnoyactotHoro nmnynbca. CnvH-peweTtoyHas penakcauns. CnuH-cnnHoBas penakcaumns. HeogHopoaHble
MarHuTHble nons. YpasHeHus bnoxa. iamepeHne penakcauun. CnekTpoMeTp ¢ MMNyNbCHbLIM HacbkiweHnem. Cnag
cBoboaHom nHaykuum (CCU). MpeobpasosaHne Pypbe ans CCU. HekorepeHTHbIN MMNYNbCHbIA CNEKTPOMETP.
®dopmuposartens UMnynbCoB. dnoaHeiii nepeknodatens. AunoaHelii nepekntovatens CBY. Cxema pa3ssa3ku reHeparopa
n npenycunutensi cnekTpomeTtpa. KorepeHTHoli cnektpometp. CnekTpoMeTp ¢ npeobpasosaHnem dypbe. CnuHoBoe
axo. [MocneposatenbHOCTb XaHa. ViaMepeHne cnuH-cNMHOBOM penakcaunn. NamepeHue CnnH-peleToqHom penakcaumm.

Tema 5. BBepeHue B Teopuio Kpuctannn4yeckoro nons

Ctpoenne atoma. Tepmel. Mpasuno XyHaa. MyneTunnetol. @opmyna JlaHae. SnekTpuyeckoe Kpuctannmyeckoe norne.
Cdpepuyeckne pyHKLUMN 1 cdhepudeckme onepaTopbl. Knaccudovkaums BataHabe ans napaMarHUTHbIX LEHTPOB.
OkBuBaneHTHole onepaTtopbl CTnBeHca. CNMHOBLIA raMUnbTOHMAH. ToHKas cTpykTypa cnektpos Ol1P. BeiBog
3aBUCVMOCTM YPOBHEN 3Heprun Mn2+ 0T BHEIWHEr0 MarHUTHoro nonsg. Matpuua sHeprui.

Tema 6. MpuMeHeHNe CNMHOBOIO raMWIbTOHNaHa Ans BbiIBOAA YPOBHEW aHepruit moHa Mn2+

BbiBO4 3aBMCUMOCTN YPOBHEN aHeprni Mn2+ OT BHEWHEro MarHUTHOro nons. Martpuua sHepruin. PeweHus ans cnyyas
cunbHbIX 1 cnabbix noneli. CBepxToHKas cTpykTypa cnekTpos SMP. CynepcBepxToHkas (nMraHoHas) cTpykTypa
cnekTpos AIMP. HeobxoOMMoOCTb M3MEHeHUsl Temnepatypbl ons HabnoaeHus cnektpos ISMP.

Tema 7. 3neKTpOHHaSI n sigepHasa CnnH-peLwleTo4yHasi penakcauuvm

CnuH-peweToyHas penakcauns. BocctaHoBneHme NpoaonbHON HAMarHMYEHHOCTW. DNeKTPOMarHMTHOE N3nyyeHne
(Teopus OiHwWTelHa). MexaHn3m Bannepa. MpsmMoli npouecc penakcaumn. PamaHoBCKuWi (ABYXGOOHHOHBIM) NpoLece
penakcaumu. TemnepaTypHble 3aBUCMMOCTY BPEMEH CMUH-PELIETOYHON penakcaumm B 06nactsx HU3KMX U BbICOKMX
Temneparyp L1 paMMaHoBCKOro npotecca.Penakcauns 4epes Mogynsaumio 3N1eKTPrUYecKoro KpUCTanmyeckoro nons.
MNpsmoi 1 paMMaHOBCKUA NPOLIECC penakcaunm Yepes MoaynsLmnio 31eKTPUHecKoro KpcTaninieckoro nons.
TemnepatypHble 3aBUCUMOCTN BPEMEH CNUH-PELIETOYHONM penakcaummn ois KpamepcoBsblX HEKPaAMEePCOBbIX MOHOB U
MynbTUNNETOB. Sl AepHas CnMH-peweToyHas penakcauus. Penakcauns yepes napamarHutHole npumecu. CnvHosas
andpdpysns. SaepHas KBaapynonbHas CivH-pelleToyHas penakcaums.

Tema 8. BaaumopencrTeme spoep 1M 31eKTpoOHOB B aTOMe.

BaanmMogencTBue a4ep u 3neKTPoHOB B atome. Xumundeckuin casur. AMP Bbicokoro paspeleHust. KocBeHHoe saepHoe
CMMH-CNUHOBOE B3ammogericTeme. Casur Haita. SoepHblil KBaapynonbHbIA pe3oHaHC. YPOBHU 3HEPruil npu
KBaApynonbHOM paclienneHnm, cnydam cnaboro n CUnbHOro MarHUTHbIX nonei. CnekTp nopowka. AMP B
aHTupeppomarHeTmkax.

Tema 9. MarHnTHO pe30oHaHCHble MeTOoAbl B BelLL,eCTBaxX B pa3/iIniyHbIX arperatHbiX COCTOAHUSAX.

MarHuTHO pe3oHaHCHbIe MeTOAbl B BEWECTBAX B Pas3nnyHbIX arperaTtHbix coctosHusax. ONP B rasax. AMP B razax. 9I1P
n FIMP B XnakocTsiX. YcpeaHeHue CnekTpoB ABUXEHNEM Monekyn. Micnonb3oBaHne ycpeaHeHns CnekTpoB OBUXEHNEM
B SIMP BbicOKOro paspelueHuns. ViamepeHne ckopocTu NoToka Xuakoctu. Juddysms B XMaKOCTW.
MarHuTHO-pe30oHaHCHbIE METOAbI B KpUcTannax. Yrnosble 3aBUCMMOCTU. 3aBUCMMOCTb cnekTpoB SINP oT nokanbHowm
cummeTpun. ViameHeHne cnektpos MNP npu dasosbix nepexonax. Pasosbie Nepexofbl Nepsoro 1 BTOPOro poaa u nx
BnmsHue Ha cnekTpbl SMP. SddpekT AHa-Tennepa.

Tema 10. MarHUTHO pe3oHaHCHble MeToabl B MeguuuHe. SMP Tomorpacpus.

MarHuTHO pe3oHaHcHble MeToabl B MeauumHe. OINP B MegnumHe. AMP B MegmuuHe. Tunbl CNonb3yeMbiX saep.
Penakcauus 6uonormyeckux o6bektoB. ToMorpadgus. ConeHoua. Lummnpytowme katywku. MpagueHTHble katywkn. PY
KaTywku. MprHLMMBI BblOAENEHNS HYXHbIX oBnacTtei B ToMmorpagoum. @opMupoBaHne Cnosi B ToMorpagoun.
Vcnonb3oBaHve cnoes Ans cokpauweHus BpemeHn namepeHmin. CnnHosoe axo0. YactoTHoe aetekTmposaHue. dasosoe
neTtekTmpoBaHue. MpeobpasosaHue Pypbe B NOCTPOEHNMN IBYXMEPHOM KapTUHbI. Micnonb3oBaHve Cnoes ans
NOCTPOEHNS TPEXMEPHOW KapTuHbl. MiccnenosaHue pacnpeneneHns BpeMeH penakcauny B Tomorpadoun. KoHTpacTtHbie
BewecTBa. ViccnegosaHue notoka xungkoctu. iccnegosaHne oudpdpysmm XnakocTtu.

Tema 11. HabnogeHue 3P npu npoBeaeHue paaunauvMoHHOro obnyyeHus sewwects. Knaccucpukauus LeHTpoB
OoKpackKwu.

MpoBeneHne pagnaumoHHoro obnyyeHns BelwecTs npu HabnoneHun SMNP. YnbTpadguonetoBoe obnyyeHue.
PeHTreHoBckoe nsnydeHve. Markuin n xectkuin peHTreH. Famma usnyveHvne. ObpasoBaHne LEHTPOB C NOKaNbHOM
KomneHcauveli 3apsga. ObpasoBaHue LEHTPOB C HENOKaNbHOM KOMMeHcauue 3apsina. LIeHTpbl okpacku B KpucTannax.
Knaccundomkauns uenTpos okpacku. F,U,V ?ueHtpbl okpacku. VF, Vi, n H ueHTpbl okpacku.
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Tema 12. OnpeneneHve KonnyecTea napamarHMTHbIX LLeHTPOB. Tunbl CTaHOapPToOB.

OnpepneneHne KONMYECTBA NapaMarHnTHbIX LEHTPOB. BbluncneHne konmyecTea napaMarHUTHbIX LEHTPOB MO U3BECTHbIM
XapakTepucTkam cnekTpomeTpa. BoluncneHve konmyecTsa napaMarHWTHbIX LEHTPOB METOLOM CPaBHEHUS C
0TKanMbpoBaHHbIM 06pa3LLOM. TuMbl BELWECTB NPUMEHSIEMbIX B Ka4yecTBe KanubpoBaHHbIx 06pa3uoB. OnpeneneHue 4o3bl
06nyyeHusi. IamepeHre Bo3pacTta necka B HE(OTSAHOW NMPOMBILNEHOCTH.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolLyxcs BbIMOMHSETCS N0 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMU PEcypcamu, BKoYas:

MopsiLoK opraHn3aumu 1 ocylEeCTBEHMS 06pa30BaTENbHON AeSTENbHOCTM MO 06pasoBaTeNbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpPXOeH
npukasom MuHucTepcTa obpasosaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepanbHblli yHuBEpcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KaszaHckoro (MprBonXCcKoro) doeaepansHoOro yHmBepcuteTa
MeToauyeckne nocobus - http://gmamin.kpfu.ru/MRpract/pract.php
Cuctema noucka HayuyHbIx ctaten Scopus - https://www.scopus.com/home.uri

Cuctema noucka Hay4yHbix ctatent WebOfScience -
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=S2Jdhlr

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvninHe (MO,I:I,yﬂIO)

®DOHL OLIEHOYHbIX CPEACTB M0 AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢poHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLUIA NNaHMPYEMBIM pe3dynbTatam 06y4eHUs No JUCLUMNANHE (MOLYNIo);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaemMble K OEenCcTBuAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUpPyEeMbIM pe3ynibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMANAUHBI (MOLYNO).

7. NepeyeHb nuTepaTypbl, HEO6XOAUMON AN OCBOEHUS AUCLUMN/IHBI (MOAYNS)

OcBoeHve gucumnnnnHbl (Mooyns) npegnonaraeT N3y4eHne OCHOBHOWM W OOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT 6bITb JOCTYMHA 0By4aloWMMCst B OOHOM M3 ABYX BapuaHToB (MMbo B 060UX N3 HIUX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. lobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoii.
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Mporpamma gucumnnuHel "PagnocnekTpockonuns KoHaeHcMpoBaHHbix cpen”; 03.04.02 "dusnka".

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Nekuwnmn B aneKTpOHHOM goopmare - http://www.gmamin.kpfu.ru

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

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

LleHTp konnekTusHOro nonb3osanus Krody - http://www.kpfu.ru/main_page?p_sub=11446
OnekTpoHHbIA XypHan Physical Review B - http://prb.aps.org/

9. Metopunyeckue ykasaHus ans obyyaroLmxcst N0 OCBOEHUK AUCLMITIMHBI (MOLYNSA)
Cemectp 1. Tun HayyHbin goknan

Tema 1. BeeneHve B MarHuTHbIN pe3oHaHc. Knaccuyeckas Teopus.

Tema 2. BeeneHve B MarHuTHbI pe3oHaHc. KBaHToBas Teopus.

Tema 3. CtaumoHapHble MeTodbl B MarHUTHOM pe3oHaHce

Tema 4. iMnynbCHble METOABI B MAarHTHOM PE30HAHCe

Tema 5. BeeneHve B TeOpuMio KPUCTaNAMY4ECKOro nons

Tema 6. [NpyMeHeHne CNMHOBOrO raMuUnbTOHMAHA AJ18 BblBOAA YPOBHEN aHepruii noHa Mn2+
MeToamdeckue ykasaHus:

Mcnonbaysa nutepaTypHble UCTOYHMKN Y MOMCK COBPEMEHHbIX HAay4YHbIX CTaTeln No 3a4aHHON TeMe CTyAEHTbI, COCTaBNSAOT
HebOoNbLWOW Hay4HbIA OoKNan Mo ykasaHHbIM Bolle TeMaM. BpeMmsi noknaga 5 MUH., KONM4ecTBO MHGOPMATMBHbIX CNaiinoB
orpaHunyeHo wecTbto. Popmat npeseHtaumm PPT, PPTX, PDF. ®ain npeseHTauum ncnonb3yeTcs Kak OLEeHOYHOoe
CpencTBo.

Lns novncka coBpeMEHHOI Hay4YHOW nuTepaTypbl PEKOMEHAYEeTCS UCMOb30BaTb Creunann3npoBaHHbIE HayYHbIe
NMOMCKOBbIE CUCTEMbI, Takme Kak Scopus (http://www.scopus.com).

Moapo6HO Nouck B cucteMe SCopus pacCMOTPEH B METO4MYECKOM MocoBumu:

OB HynHukoBa MeTtonvka nomcka B 6ase fgaHHbIX Scopus. YuebHo-MeToamyeckoe nocobue. / OB OynHukosa // SOP
lOxHoro doenepanbHoro yHmeepcuteta library.sfedu.ru/DPO/Y4ebHo-MeToan4yeckoe%20nocobue_Scopus2.pdf

CemecTtp 2. Tun HayyHbin goknan

Tema 7. DnekTpoHHas 1 saepHas CnvH-peweTodHas penakcaumm

Tema 8. Baaumopgerictsme saep 1 9NeKTPOHOB B aTOMe.

Tema 9. MarHWTHO pe30HaHCHbIE METOAbI B BELECTBAX B PA3/MYHbIX arperatHbiX COCTOSHUSIX.

Tema 10. MarHuTHO pe3oHaHCcHble MeToabl B MeamuuHe. SIMP Tomorpacdoms.

Tema 11. Habnonerune 3P npu nposeneHne paamaumoHHoro obnyyenms sewects. Knaccudmkaums LeHTPOB 0Kpacky.

Tema 12. OnpeneneHne konnyectsa napaMarHMTHbIX LEHTPOB. TUnbl CTaHAAPTOB.

MeToamyeckue ykasaHus:

Vcnonbsya nutepaTtypHble NCTOYHMKM U MOUCK COBPEMEHHbIX Hay4HbIX CTaTel No 3afaHHoW TeMe, CTYAEeHTbl COCTaBnSAOT
HebOMblION Hay4HbI [OKNAL MO yKa3aHHbIM Bbilwe TeMaM. Bpems noknaga 5 MUH., KONMYECTBO UHCPOPMATMBHBIX CNainaos
orpaHunyeHo wecTblo. @opmat npeseHtauum PPT, PPTX, PDF. ®daiin npeseHTauum ncnonb3yeTcs Kak OLEHOYHOE
CpencTso.

Lns novncka coBpeMEHHOI Hay4YHOW NTepaTypbl PEKOMEHAYETCS UCMOMb30BaTb CNeLnann3npoBaHHbIE HayYHbIe
NMOMCKOBbIE CUCTEMDI, Takme kak Scopus (http://www.scopus.com).
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Moapo6HO Nouck B cucteme SCopus pacCMOTPEH B METOAMYECKOM NMocoBumu:

OB OyaHukosa MeTtoamka novcka B 6a3e aaHHbIx Scopus. YuebHo-MeTonmyeckoe nocobue. / OB LynHukosa // SOP
lOxHoro dpepepancHoro yHneepcuteta library.sfedu.ru/DPO/Y4ebHo-MeToanveckoe%20nocobue_Scopus2.pdf

CemecTtp 2. Tun KomnbtoTepHas nporpamma
Tema 9. MarHMTHO pe30HaHCHbIE METObI B BELECTBaX B Pa3NMNYHbIX arperatHbIX COCTOSIHUSIX.
MeToamndyeckune ykasaHus:

Vcnonb3ysa naket nporpamm 'EasySpin' cTyaeHTbl COCTABNAOT NporpaMmy pacyetoB cnekTpos SlNP ons ykasaHHbIX
npenoaaBaTeneM 3HauYeHnin g-oakTopoB 1 HECKONBKUX BpEMeH koppensumn. [1ns pacyeta HeobxoaMMo NCrnonb3oBaThb
doyHkumK ‘chili' n 'garlic’, B 3aBUCUMOCTI OT COOTHOWEHNS pacllenieHns 1 TeKyLWero BpeMeHn koppenauun. PesynbTartsl
pacyeTa cnegyeTt NPUBECTU Ha OLHOM rpadouke ncnonbays dyHkumio 'stackplot'. @opmart dparina ¢ rpadukom *.fig, *.jpg,
*bmp. Mpadpuk ponxeH cooteeTcTBoBaTh TpeboaHuam FTOCT 7.32-2001. Ons atoro B chaiine 'MatLab' gonxHbl 6b1Tb
npaBwWbHO 3anoONHEHbI Cneaylowme CTPOKN:

set(gca,'FontSize',10) Y%pa3mep wpudrta ocein B cootsetctamm ¢ FOCT 7.32-2001.

xlabel('Magnetic field (G)','FontSize',16) %Ha3BaHue 1 pasmep wpmrdTa nognucu ocu abeumce B cootsetctamm ¢ FOCT
7.32-2001.

ylabel(",'FontSize',16) %HasBaHue 1 pasmep wpnudta NOANMCcK ocu opamHart B cooteetcTeum ¢ FOCT 7.32-2001.
MpuHUKMNbI Ncnonb3oBaHUs nakeTa 'EasySpin' oTpaxeHbl B cnenyoweM MeToam4eckoM nocobuu:

MeToamdyeckoe nocobue 'Vicnonb3oBaHune nporpaMmHoro moayns EasySpin B aHannae cnekTpoB MarHUTHOrO pe3oHaHca
/ T.B. MamuH, C.B. OpnuHckuit, H.WN. Cunkun, U.H. Cybauesa, P.B. IOcynos // 2014. aneKTpOHHbI 06pa3oBaTenbHbIii
pecypc http://gmamin.kpfu.ru/MRpract/easyspin.pdf

CemecTp 2. Tun JlabopatopHble paboThi
Tema 12. OnpeneneHne KonnyecTsa napamarHMTHbIX LEHTPOB. TuMbl CTaH4APTOB.

B cooTBeTcTBMU C METOAMYECKMM NocobreM 'Peructpaums cynepokcuaa, okcrmaa asota U MebcoaepXalmx
COeOVHEHNI METOAAMMN 3NEKTPOHHOrO NapaMarHUTHOro pesoHaHca [TekcTt]: yuebHo-meTonmyeckoe nocobue / I.B.
MamuH, P.B. lOcynos, C.b. Opnuxckuia, M.P. Madoypos, 10.A. Henblwes. - KasaHb: LIeHTp MHHOBALMOHHbLIX TEXHONOT U,
2017. - 48 c." https://repository.kpfu.ru/?p_id=163871 cTyneHTbl BbINONHSAT nabopatopHyto paboTy.

CemecTtp 2. Tun KomnbioTepHasa nporpamma
Tema 11. HabnogeHve 3P npw npoBefeHne pagnaunoHHoro obnyyeHus BewecTs. Knaccudukaums LeHTPOB OKPacKu.

MeToamnyeckne yKa3aHus:

Wcnonb3sysa naket nporpamm 'EasySpin' cTyAeHTbl ICMONb3YIOT Nporpammy pacyetos cnektpos IlMP ansa ykasaHHbIX
npenofaBaTenem 3HAYEHW g-pakTOPOB U HACTPaVBAOT BUPTYaNbHbIA CNEKTPOMETP A0BMBasCb HAWMYYILErO
COOTHOLLEHUS CUTHaN/WyM 3a BUPTYyanbHOe BpeMs namepeHns 10 MUH.

PesynbTathl HACTPOVKM cneayeT NPUBECTU Ha OLHOM rpadouke Ncnonb3ys doyHkumio 'stackplot'. dopmart dparna ¢
rpagoukom *.fig, *.jog, *.bmp. Mpadhuk nonxeH cootBeTcTBOBaThL TPpebosaHusam FOCT 7.32-2001. [ns aT0ro B chaiine
'MatLab' nonxHbl 6bITb MPABUILHO 3aMONIHEHbI CNEYIOLWNE CTPOKMN:

set(gca,'FontSize',10) Y%pa3mep wpugrta ocein B cootsetctamm ¢ FOCT 7.32-2001.

xlabel('Magnetic field (G)','FontSize',16) %Ha3BaHue 1 pasmep wpmrdTa nognucu ocu abeumce B cootsetctamm ¢ FOCT
7.32-2001.

ylabel(",'FontSize',16) %Ha3BaHne 1 pa3mep wpudgpTa nognucm ocn opguHart B cootsetcteum ¢ FOCT 7.32-2001.
MpuHUMNBI ncnonb3oBaHNs NakeTa 'EasySpin' oTpaxeHbl B creayoleM MeToAM4eCcKOM nocobmu:

MeToan4eckoe nocobue 'Vicnonb3oBaHve nporpaMMHoro Mmoaynsi EasySpin B aHann3e cnekTpoB MarHUTHOMO pe3oHaHca

/ T.B. MamuH, C.B. Opnuxckuid, H.W. CunknH, W.H. Cybadesa, P.B. lOcynos // 2014. a3nekTPOHHbI 06pa3oBaTenbHblii
pecypc http://gmamin.kpfu.ru/MRpract/easyspin.pdf

CemecTtp 2. Tun KomnbioTepHas nporpamma
Tema 8. Baaumopgericteume saep 1 9NeKTPOHOB B aTOMe.
MeToamyeckue ykasaHus:
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Wcnonb3ysa naket nporpamm 'EasySpin' cTyaeHTbl COCTaBNAOT NporpamMmy pacyetos cnekTpos SlNP ons ykasaHHbIX
npenonasaTenem 3HadyeHuin g-coaktopos n CTB Heckonbkux saep. [ns pacyeta HE0OX0AMMO NCMONb30BaTb (RYHKLUN
'peper’,

PesynbTathl pacyeTta cnegyeT NpuMBECTU HA OOHOM rpadouke ncnonbays oyHkumio 'stackplot'. @opmart cpaiina ¢
rpagoukom *.fig, *.jog, *.bmp. Mpacuk nonxeH cooteeTcTBoBaTh TpeboBaHusam FOCT 7.32-2001. [nsi aToro B ¢paiine
'MatLab' nonxHbl 6bITb NPaBUIBHO 3AMOHEHbI CREeayoWMe CTPOKN:

set(gca,'FontSize',10) %pa3mep wpudTa oceir B cootsetctamm ¢ FOCT 7.32-2001.

xlabel('Magnetic field (G)','FontSize',16) %Ha3eaHue u pasmep wprdpta nognucu ocu abeumce B cootsetctaum ¢ FOCT
7.32-2001.

ylabel(",'FontSize',16) %Ha3BaHne 1 pa3mep wpudpTa noanucK ocu opauHart B coorsetcteum ¢ FOCT 7.32-2001.
MprHLUMMBI ncnonb3oBaHWs nakeTa 'EasySpin' oTpaxeHbl B CNeyowemM METOLMYECKOM nocobun:

MeToanyeckoe nocobue 'icnonb3oBaHre nporpaMMHoro Mmoaynsi EasySpin B aHannse cnekTpoB MarHUTHOrO pe3oHaHca'
/ T.B. MamuH, C.B. OpnuHckuii, H.N. Cunkun, U.H. Cybadesa, P.B. Ocynos // 2014. anekTpoHHbI 06pa3oBaTeNbHbIii
pecypc http://gmamin.kpfu.ru/MRpract/easyspin.pdf

CemecTtp 2. Tun JlabopatopHbie paboTbl

Tema 7. DnekTpoHHas 1 saepHas CrvH-peweToqHas penakcaumm

Tema 8. Baanmogeiictsmne soep 1 3NeKTPOHOB B aTOMe.

Tema 9. MarHMTHO pe30oHaHCHbIe MeTOAbl B BEWeCTBaX B Pa3nnyHbIX arperaTtHblX COCTOSIHUSIX.

Tema 10. MarHuTHO pe3oHaHcHble MeToabl B MeanuunHe. AMP Tomorpacdoms.

Tema 11. Habnonexne 3P npu nposeneHne panmaumoHHOro obnyyenms sewects. Knaccugmkaums LEHTPOB 0Kpacky.

Tema 12. OnpepneneHve konnyectsa napamarHMTHbIX LEHTPOB. TuUnbl CTaHAAPTOB.

B cooTBeTCTBUM C MeToAMYECKMM nocobuem 'CTtaumnmoHapHblii pexum cnektpomeTtpa SMNP. HacTpoiika cnektpomeTpa v
namepeHue crnektpos IP Ha npuMmepe cnekTpomeTpa X-amanasoHa dupmbel Bpykep cepun Elexsys :
yuyebHo-meToauyeckoe / tO.C. KyTtbuH, I'.B. MamuH, C.B. OpnuHckuid, A.B. Lyrnas, M.P. Magypos. - KazaHb: LieHTp
WHHOBAUMOHHbIX TexHonoruii, 2017.- 56 c.' https://repository.kpfu.ru/?p_id=163875 cTyaeHTbl BbINOMHAOT nabopaTopHYto
pabory.

CemecTtp 2. Tvn Otuet

Tema 7. DnekTpoHHas 1 saepHas CnvH-peweToqHas penakcaumm

Tema 8. Baaumogerictsme saep 1 9NeKTPOHOB B aTOMe.

Tema 9. MarHWTHO pe30HaHCHbIE METOAbI B BELECTBAX B PA3/MYHbIX arperatHbiX COCTOSHUSIX.

Tema 10. MarHuTHO pe3oHaHcHble MeToabl B MeanuuHe. SIMP Tomorpacdms.

Tema 11. Habnonerune 3P npu nposeneHne paavaumoHHoro obnyyenms sewects. Knaccudurkaums LEHTPOB 0Kpacku.

Tema 12. OnpeneneHve konnyectsa napamarHMTHbIX LEHTPOB. TuUnbl CTaHOAAPTOB.
B cooteetcTBUM ¢ TOCT 7.32-2001 cTyOeHTbl 0pOpMASOT OTHYET MO paHee npoaenaHHow paboTe.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJIOTMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKauYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCTONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOO NPOoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npexnctasneH B MpunoxeHnu 3 k paboyei nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucumnnanHe (Moaynio) BKYaeT B cebs
cnepylowme KOMMNOHEHTHI:

MNoMeleHnst Ansi CaMOCTOSTENbHOM PaboThl 00yYatoLWMXCS, YKOMMNNEKTOBaHHbIE Crieunanu3npoBaHHon Mebenbio (CTonbl 1
CTYNbs1) U OCHALWEHHbIE KOMMbIOTEPHOM TEXHUKO C BO3MOXHOCTBIO MOAKMIOYEHNS K ceTu "IHTepHeT" n obecneyeHnem
LOCTyna B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pasoBaTenbHyio cpely KDY.

YyebHble ayamMTopun ONns KOHTakTHOW paboTel C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHol Mebenbio
(cTonbl 1 CTYNbS).

am PAEKTPOHHBH
CrpaHnua 9 na 12. Il YHHUBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby



Mporpamma gucumnnuHel "PagnocnekTpockonuns KoHaeHcMpoBaHHbix cpen”; 03.04.02 "dusnka".

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.
KomnbioTepHbIi knacc.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobx0aMMOCTHN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMNpUATME UHPopMaLnUm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbI, YO0OHbIe AN pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO34aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMI CyXa NOMyYani MHOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, DOPMUPYEMBIX
OVUCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 0O6pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caaqm oby4atolwmMcst UHBaANUOOM UK NIMLUOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4vn 3a4éTa nnn aK3ameHa, nposoaounMOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTU MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 03.04.02
"Puamka" 1 MarmcTepckon nporpamme "dunsnka KOHLEHCUPOBAHHOIO COCTOSHMS".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E£1.B.[1B.4 PagnocnekTpocKonns KOHAEHCUPOBaHHbIX Cpen

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpodomnb noaroToskun: Pr3mka KOHAEHCUPOBAHHOIO COCTOSAHNS
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. OnekTpoHHble Npubopel 1 ycTpoiicTea: YuebHuk / ®.A. TkadeHko. - M.: UHDOPA-M; MH.: Ho.. 3HaHue, 2011. - 682 c.:
un.; 60x90 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN 978-5-16-004658-7
http://znanium.com/catalog.php?bookinfo=209952

2. MeTonmnyeckoe nocobue 'CtaumoHapHbiin pexum cnektpometpa SlMP. HacTpoiika cnektpometpa n uaMepeHve
cnekTpos 3P Ha npumepe cnekTpomeTpa X-amanasoHa dpupmsl Bpykep cepum Elexsys' / H0.C. KyTbuH, I.B. MamuH,
C.B. OpnuHckuia, A.B. Oyrnas// 2017. YuebHo-MeToamnyeckoe nocobue http://dspace.kpfu.ru/xmiui’handle/net/116463

3. MeToaunyeckoe nocobue 'Vicnonb3oBaHne nporpaMmMHoro moayns EasySpin B aHannae cnekTpoB MarHUTHOMO
pesoHaHca' / [.B. MamuH, C.B. OpnuHcknia, H.N. CnnkuH, N.H. Cybauesa, P.B. lOcynos // 2014. aneKTpOHHbIiA
obpasoBatenbHblit pecypc http://gmamin.kpfu.ru/MRpract/easyspin.pdf

4. bepnotos, M.A. AepHbI MarHUTHbIA PE30HAHC B HEOPraHWYEeCKOon 1 KOOPAMHALIMOHHOW XuMun. PacTBopbl 1
XWNOKOCTW. [ONeKTPOHHbIN pecypc] : MoHorp. M. : ®duamatnut, 2010. 384 c. Pexum gocTtyna:
http://e.lanbook.com/book/2151 ? 3arn. ¢ akpaHa.

JononHutenbHasa nuteparypa:

1. 3apunos M.M. OcHOBbI TEOPMM CNEKTPOB 3NEKTPOHHOIO NapamarHMTHOro pesoHaHca B kpuctannax /sa. KasaHckui
rocynapCTBeHHbIN yHnBepcutet, 2009, 208 c. http://vufind.kpfu.ru/opac/Record/RU05CLSL05CBooks05C254303087

2. TepeweHko, C.A. MeToabl BbIYMCNNTENBHOV TOMOrpadun [9NeKTPOHHbIA pecypc] : MoHorpadust ? SnekTpoH. oaH. ?
Mocksa : Puamatnut, 2004. ? 320 c. ? Pexxum goctyna: https://e.lanbook.com/book/59381. ? 3arn. ¢ akpaHa.

3. Cusukos, B.C. Mpsamble n obpaTtHble 3a0a4u BOCCTAHOBIEHNS N300pakeHuid, CrieKTPOCKONuM 1 ToMmorpadoun ¢
MatLab: YyebHoe nocobvie + CD [9nekTpoHHbI pecypc] : y4eb. nocobue ? SnekTpoH. aaH. ? CaHkT-MeTepbypr : NlaHb,
2018. ? 412 c. ? Pexwum poctyna: https://e.lanbook.com/book/99358. ? 3arn. ¢ akpaHa.
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Mporpamma gucumnnuHel "PagnocnekTpockonuns KoHaeHcMpoBaHHbix cpen”; 03.04.02 "dusnka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E£1.B.[1B.4 PagnocnekTpocKonns KOHAEHCUPOBaHHbIX Cpen

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

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodomnb noaroToskun: Pr3mkKa KOHAEHCUPOBAHHOIO COCTOSAHNS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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 HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CrpaHnua 12 ns 12.




