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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Iporpammy muctmruabl pazpadorain(a)(un): ['adypos M.P. ; 3aBenyronmii kaceapoi, k.H. FOcynor P.B. (Kadenpa kBaHTOBOI
3JIEKTPOHHKHY U PaJTMOCIIEKTPOCKOITNH, Bhicias mkosia Kubepu3nIecKix CUCTEM U MPUKJIAJTHON SJICKTPOHUKH),
Roman. Yusupov@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH CaMOCTOSITENIbHO CTABUTh KOHKPETHBIE 33/1a4M HAYUHbIX UCCIIEJOBAHUI B 00JIACTH

MeTUITMHCKON (PU3MKHU M PelIaTh UX C MOMOIIBI0 COBPEMEHHOH anmapaTtyphl 1
MH(POPMALIMOHHBIX TEXHOJIOTUIA C UCTIOJIb30BAHUEM HOBEHUIIIErOo POCCUICKOrO U 3apyOeKHOTO
OIIBITA.

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

dusryecKre NPUHIUITBI MATHUTHOTO Pe30HaHca, 00IACTH IPUMEHEHHS SIeKTPOHHOTO MapaMarHUTHOTO Pe30HaHca U
ToMorpaduu

JloKeH yMeTh:

Perucrpuposats cniektpsl TP TBepapix 00pa3iioB U BOJHBIX PACTBOPOB, COAEPKAIIMX ITapaMarHUTHbIE TPUMECH,
OCYILIECTBJISITh IEPBUYHYIO0 MATEMAaTHUYECKYI0 00paboTKy criekTpoB DIIP.

IloJoKeH BIIafieTh:

[Tpremamu TpoOONOATOTOBKY TBEPABIX U KUIKUX 00pa3LOB 11 nu3MepeHus Metogamu DI1P, npuemMamu HACTPOHKY U
peructpanmy crekTpos DIIP, MaTeMaTHUECKMM U BBIYMCIUTEIBHBIM AMIIApaToOM Uil 0OpaOOTKU CHEKTPOB

IIOH)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

HpI/IMeHHTL MOJTyYE€HHbIC 3HAHUSA U HABBIKU B obyacT QJICKTPOHHOI'O NAPpaAMAariuTHOI0 pe€30HaHCa MpU PpEHICHUN
Cl)yH}laMeHTaJ'[bH])IX 1 IMPAKTUYCCKHUX 3a1a4 B 00J1aCcTAX 6I/IO(1)I/I3I/IKI/I, OHOXUMUH U 6I/IOM6,HI/IIII/IHI>I.

2. Mecro guctumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnuruivHa (MOayJb) BKoveHa B pazgaen "B1.B.JIB.03.02 Jucnuruimas (MOmysm)" OCHOBHOM MPOpecCHOHATEHON
obpazosarenbHol nporpammsbl 03.04.02 "®usuka (MeauuuHckast pu3nka)" U OTHOCUTCS K AUCLUILIMHAM 10 BBIOOPY YacTh
OIIOII BO, opmupyemMoit yuacTHUKaMu 00pa30BaTeIbHbIX OTHOLICHH.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX Ha
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyIOEMKOCTh JUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast padota - 29 yaca(oB), B TOM umclie JeKiun - 14 gaca(oB), mpakTudyeckue 3aHstus - 14 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOW paboTh - 1 aca(oB).

CamocrostenbHast padoTa - 43 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopma MPOMeKYTOUHOTO KOHTPOJISI JUCHIUIUIMHBL: 9K3aMeH B 3 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/I0OB yU4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl INIaH KOHTAKTHOW U CAMOCTOATEJbHON Pa6OThI 0 AV CHHUILINHE (MO/IYJIIO)

3AE
Crpanuna 3 u3 15. IEl YHH



IMporpamma quCIMIUIHHB "DIeKTPOHHBIN TapaMarHUTHEI pe3oHaHe B Meauimae; 03.04.02 "®usnka".

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. BBegeHue B MarHUTHBIA Pe30HAHC.
Ortkpsitie IIIP u AMP. [Ipumeps! npuMeHeHUs
METOI0B MarHUTHOTO PEe30HaHca AJIs

1. 3 2 0 2 0 0 0 3
OMOXUMHUYECKUX 1 OMOMETUIMHCKUX
HCCJIEIOBAHUN.
Tema 2. BBeieHre B MarHUTHbI PE30HAHC.

2. [Knaccuueckas teopusd. KBanrosas teopus. 3 1 0 1 0 0 0 4

Tema 3. CtaumoHapHbIE METOBI B MATHUTHOM

pe3oHance. biok-cxema SI1P ciektpomerpa. Buapl
3. |cextpoB DIIP. OcHOBHBIE apaMeTphl CHUI'HATA 3 1 0 1 0 0 0 5
SI1P u criocoObl UX U3MEPEHUSI.

Tema 4. ImnysibCHbIE METOABI B MATHUTHOM

pe30HaHce. DIIEKTPOHHAs U siiepHas
CIHH-CITUHOBAS U CIIUH-PENIeTOYHAs] peJIaKCaITUH.

4. 3 1 0

Cnoco6s! uzmepenus T1 u T2. Paznuuune n

cxozcTBO uMmnyjbcHoro SIMP u DI1P

Tema 5. DI1P B kpucramiax. [ToHATHEe CIMHOBOTO
ramuibToHUaHa. OCHOBHbIE THUIIBI 3JIEKTPOHHBIX U
5. [AoepHBIX B3aMMOJENCTBUI U MX OTPaKEHHUE B 3 1 0 1 0 0 0 4
CIIMHOBOM TraMUJIbTOHUAHE.

Tema 6. TP B nopomnikax v pa3ynopsa04eHHbIX

crcreMax. [IpuMeHeHre ClIMHOBOTO TaMUJIbTOHUAHA
6. [11A onmcanue CrieKTpoB Mn2+, Cu2+, Fe3+ B 3
" |onomarepuanax v 3aMOpPOKEHHBIX PaCTBOPaX.

Tema 7. SI1P 1 ciiHOBBIN raMWJIBTOHUAH B
(cmabo)Bsa3KUX KUAKOCTSIX. OOMEHHOE
B3aMMOJIECHUCTBHE. A30THBIE paguKaiibl. CIIEeKTphI
I[P a30THBIX paIMKaNOB B XUAKOCTSIX U
3aMOpPOKEHHBIX pacTBopax. [IpuMeHeHne a30THBIX
PaJMKAaIOB B KQUeCTBe MapaMarHUTHBIX 30H/IOB B
7. |OMoMeaUIMHCKUX UCClefoBaHuAX. Binsaaue 3 1 0 1 0 0 0 3
pacTBOPEHHOT0 KHcIopoaa Ha ciekTpsl DIIP u
peJlaKkCalMOHHBIe XapaKTePUCTUKK PACTBOPOB
a30THBIX pajuKayoB. CIIMHOBbIE METKU U CITHHOBBIE
JIOBYILKH.

Tema 8. YcTpoiicTBO U OCHOBHBIE TapaMeTphl
KoMMep4yeckux criektpomerpos DIIP. Biusuue
napamerpoB ciekTpomerpa IIIP na cnexktp IIP.
8. |OcHOBHBIE OIIMOKY NPY HACTPOWKE CIEKTpOMeTpa, | 3 1 0 1 0 0 0 3
PErucTpalyy CIeKTpa U ero pacirgpoBKe.

Tema 9. CriocoObl U3MepeHus1 KOHLIEHTPaIUK

9. [mapamMarHUTHBIX IEHTPOB. THUIBI CTAHAAPTOB. 3 1 0 1 0 0 0 3
OxcumeTpust.
DAEKTPOHHBH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 10. MarHUTHO pe30HAHCHBIE METO/IBI B
BEILECTBAX B PA3JIMUHBIX arPEraTHBIX COCTOSTHUSAX.
Binsiane temnepaTypbl. CiocoObl H3MEHEHUs 1
10. [monnepxanus Temnepatypsl. [IposisieHne 3 2 0 2 0 0 0 3
KUHETUKH OMOXMMMYecKuX peakiuii B DI1P.

Tema 11. PaguanoHHo-HaBEeAEHHbBIE
TapaMarHUTHBIC TIEHTPHI U 1e(DEeKTH B
Oouomarepuanax. JJOAroxuByiye u
11. |KOpOTKOXMBYIIIHEe paguKaibl. Bumgsl "cBoOOJHBIX " 3 1 0 1 0 0 0 3
pamvKaoB B OMOJIOTMIecKuX cucteMax. CIIMHOBBIE
METKU U CIIMHOBHIE JIOBYIIIKIL.

Tema 12. MarHUTHO pe30HAHCHBIE METOBI B
veauimse. IMP Tomorpadus. SIIP tomorpadus. 3 1 0 1 0 0 0 3

12. Kontpactasie arents B DI1P Tomorpaduu.

1Toro 14 0 14 0 0 0 43

4.2 Cogep:xkanne qUCIHUAILIHHBI (MO TyJIs1)

Tema 1. BBennenue B MaruuTHbIi pe3oHanc. Otkpoitue IIIP u AMP. IIpumepbl npuMeHeHUsI METO10B
MarHUTHOTO Pe30HAaHCca ISl OMOXHMHY€eCKUX U OHOMeTUIIMHCKUX HCCJie 0BaHMil.

OrnpenesieHre MarHuTHOroO pe3oHaHca. OrnpejiesieHue CrieKTpa U CIeKTpocKomnuu. JIMHUM criekTpa, MoyioKeHue JUHUN B
CIEKTpe, IMPUHA U UHTEHCUBHOCTb JIMHUU. OnpesiesieHre JIEKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. OnpeaesieHue sIepHoro
MarHUTHOTO pe3oHaHca. MarHuTHbIA MOMEHT szep U atoMoB. [Tapamarnerusm. Otkpsitue SI1P u AMP. Cea3p MarHuTHOU
BOCIIPHAMYHBOCTH U MarHUTHO-PE30HAHCHBIX MeTonoB. OcoderHocTr Metona DIIP u IMP. BenruuHbI 7IeKTPOHHBIX U
SIIEPHBIX MATHUTHBIX MOMEHTOB. [Ipupo/a mapaMarHuTHBEIX IIEHTPOB B OMOMaTepraiax, TKaHIX U KHAIKOCTSIX YeIoBeKa U
*uBOTHBIX. [IprMepsl npumeHeHust DI1P B GMOMEIUTIMHCKUX MCCIIEIOBAHUSX.

Tema 2. BBesieHue B MarHuTHbI pe3oHanc. Kinaccnueckas teopusi. KBantoBas Teopusi.

[Ipumepbl pe30HAHCHBIX SIBJIEHUI B (PU3KMKE U MX MaTeMaThieckoe onucanue. Kiaccnieckoe onvcaHue MarHITHOTO pe30HaHca.
Ipeneccus. Y pasuenue mnperieccun. CrucremMbl KoopanHaT. Bpamatommasics cucrema koopauHat. KBaHTOBO-MexaHUYecKoe
OITIICAaHME MarHUTHOTO Pe30HaHCa. 3eeMaHOBCKOE paclliellyIeHre YpOoBHer sHepruu. Pacuer 3eeMaHOBCKUX pacllenyIeHUH B
SAMP u II1P.

Tema 3. CTanuoHapHbie MeTOAbI B MATHUTHOM pe3oHaHce. Biaok-cxema IIIP cnekrpomerpa. Buanl ciekTpos
SIIP. OcHoBHble napamMeTpbl curHana IIIP u cnoco6sl HX N3Mep eHust.

CranmoHapHble METO/IBl B MATHUTHOM pe3oHaHce. KosebarembHbiii KOHTYp. COOCTBEHHAs YaCTOTa U T0JIOCA MPOITYCKaHUS
KoHTypa. JJoOpoTHOCTH KojiebaTepHOoro Kontypa. CBY pesonarop. Iosnoxenue obpasiia B KojiedaTeIbHOM KOHTYpe U
pe3oHarope. CoracoBaHue KojiebaTeTbHbIX KOHTYpOB. [IpuMeHeHre KojiebaTe/IbHbIX KOHTYPOB U PE30HATOPOB C BHICOKOM
JOOPOTHOCTBIO B CIIEKTPOCKONUU. [TpocTerImii cTaliMoHapHbIHA crieKTpomMeTp. HeocTaTKu yCHIMTe IbHOTO TaKTa MOCTOSHHON
4acToThl. MoayJisAlMs KaK CpeACcTBO KOMITeHcaluu Jpeiida Hysst. Mooy sius MAarHUTHOTO TOJIs B criekTpomerpax. Paza
curHasia. CUHXpOHHBIH AeTekTop. [lepBas nmpousBoaHast TMHUM NorjiomeHusi. CeKTpoOMeTp ¢ ABOWHON MOYJISIMEN.
CyneprerepoauHHblii ciektpometp. Bugpl criektpoB SI1P. Onpenenenue noyioxkeHusi, MIMPUHbI, THTEHCUBHOCTH OJIMHOYHON
smauu DI1P.

Tema 4. UmnyJabcHbIe METOAbl B MATHUTHOM pe30HAaHCe. DJIEeKTPOHHAs U si/iepHasi CINH-CIUHOBAsI U
cnuH-pemeToyHas pejakcanua. Cnocoonl usmepenns T1 u T2. Pazianune u cxoactBo nmmyJabcHoro AMP u S1IP

Crpanyua 5 u3 15.




IMporpamma quCIMIUIHHB "DIeKTPOHHBIN TapaMarHUTHEI pe3oHaHe B Meauimae; 03.04.02 "®usnka".

MmnynecHele MEeTOABI B MAarHUTHOM pe3oHaHce. IIpeneccus. IlpogonbHas v nepneHauKysspHas HaMarHu4eHHOCTH. Briusanue
paguovacToTHoro ummynsca. CrvH-pemietoyHas penakcanus. ClMH-ciuHOBas penakcaius. M3MepeHue penakcaryu.
CriekTpoMeTp ¢ UMIYJIbCHBIM HachiiienueM. Crian ceo6oanon naaykiu (CCHU). Ipeodbpazosanue Oypre mis CCH.
HexkorepeHTHbli UMITyJIbCHBIN criekTpomeTp. PopmuposaTesns numiyabeos. Juoanslii nepexmodatens CBY. CnHoBOe 3x0.
ITocnenoBarensHOCTh XaHa. MI3MepeHne ClIUH-CIMHOBOM penakcaiyu. M3MepeHue CliH-pereTOuYHON pelakCaliy.
dusnyeckue U annapaTHble pa3Indys UMITYJIbCHBIX MeToauk B IMP u SI1P.

Tema 5. IIIP B kpucramiax. [loasitue cinaoBoro raMmmibToHunana. O CHOBHbIE THIIBI 3JIEKTPOHHBIX U 51/1€PHBIX
B3aNMO/1efiCTBHI U NX OTPa’keHHe B CIHHOBOM raMIJIbTOHUAHE.

Crpoenue atoma. Tepmsl. [IpaBuno Xynga. Myasruruiersl. @opmysia Jlanae. DieKTpuueckoe KpUcTauInYecKoe NoJIe.
CrimHOBHIN raMIIbTOHMAH. MaTpuiia saepriid. CBepXToHKast CTpyKTypa criekTpoB DIIP. Tonkas crpykrypa criektpos DIIP.
CymepcBepXxToHKas (JIMraHIHAasI) CTPYKTypa crieKTpoB DIIP. Y poeru sHEpruit HoHOB Mn2+ B KPUCTAIIMYECKOM araTuTe.

Tema 6. IIIP B nopomkax u pa3ynopsiioueHHbIx cucremax. [IppuMeHeHne CIHHOBOI0 raMIJILTOHHAHA JJIST
onucanue cnekrpoB Mn2+, Cu2+, Fe3+ B Ouomarepuajax u 3aMopO’KeHHbIX pacTBOpax.

CrivHoBbIN ramuibToHUaH u criekTp DITP nonos mapranua(ll), menu(Il) u sxenesa (I1I) B moJMKpUCTAIUIECKUX U
3aMOpPOKEHHBbIX 00Opa3iuax. Perienust ist citydast CUIIbHBIX M CJIA0bIX TOJIeH. AHM30TPOIHSI IAPAMETPOB CITMHOBOTO
raMHaJbTOHUAHA U ee NposiBieHus B cnekTpax DIIP. ITpumeps ciekTpos DI1P KOMIJIEKCOB yKa3aHHBIX METAJIOB B
OUOJIOTMYECKUX TKAHIX U XKHUIKOCTSIX.

Tema 7. DIIP u cMHOBBIA raMIJIbTOHHAH B (CJ1a00)BA3KUX KUAKOCTAX. OOMEeHHOe B3auMoAeiicTBHE. A30THbIE
pamukansl. CnekTpbl JIIP a30THHIX paguKaaoB B *KHIKOCTSAX H 3aMOP0:KeHHbIX pacTBopax. IIpumenenne
a30THBIX Pa/IUKAJIOB B KA4eCTBE NapaMAarHUTHHIX 30H0B B OMOMeJUIHHCKHX HCCcJie 0BaHusIX. BinsHue
PacTBOpPEHHOT0 Kucjaopoaa Ha crueKTpsl DIIP n pesakcannoHHble XapaKTePUCTHKH PACTBOPOB a30THBIX
pamukanoB. CIHHOBbIE METKH U CIIMHOBBIE JOBYIIKH.

CrnivH-I'aMUIbTOHMAH B KMAKOCTSIX. Y cpenHeHue qBrkeHreM. M30TpornHblii criekTp. A30THble paauKabl. CTaOuibHbIe
asoTHble pagukaisl. Criektp SI1P pacTBOpOB a30THBIX paJUKaIOB U UX 3aBUCUMOCTb OT BHEIIHUX yCJIOBUIL: TUIA
pacTBOpHTEIs, KOHLIEHTpaluy, 3Ha4eHus pH, arperaTHoro coctosiHus, HaJIM4Msl PACTBOPEHHOTo Kuciiopona u ap. [onsatue
CIIMHOBOTO 0OMeHa. Y4YeT CIIMHOBrO 0OMeHa B raMHJIbTOHHAHE. A30THbIE pafuKajbl B OuocucreMax. VX npruMeHeHue B
KauecTBE CIIMHOBBIX METOK M JIOBYIIEK B OMOMEIULIMHCKUX UCCENeJOBAHUSX.

Tema 8. YcTpoiicTBO 1 0CHOBHBbIE MapaMeTPhl KOMMepuecKux ciekTpomMeTpos JIIP. Bausinne napameTpos
cuektpometpa JIIP Ha ciektp DIIP. OcHOBHbIE OIIMOKH NPH HACTPOIIKE CIEKTPOMETPA, PErnCTPAIMH CIIEKTPa
u ero pacmucgpoBke.

OCHOBHBIE Y3JIbI 1 YCTPOUCTBO HacTobHOTO criekTpomerpa DITP LABRADOR. BriioueHue cieKTpoMeTpa.
IIpo6onoaroroska. Hacrpoiika criektpomerpa. [lepexon B pabounii pexum. OCHOBHbIE TAPAMETPbl HACTPOWKHU U PETHCTPALIIN
criekTpa. VX BiMsHME HAa COOTHOILIEHUE CUTHAJ/IyM 1 Buj criekTpa DITP. OcHOBHbIE OIIMOKYU MPU HACTPOUKE CIIEKTPOMETPA,
perucTpanyy CrekTpa u ero paciugponke. CriocoObl MX ycTpaHeHUs. BEIKIIOYeHHe ClieKTpoMeTpa.

Tema 9. Cnoco6bl H3MepeHusl KOHIIEHTPAIIMH IapaMarHuTHHIX eHTPoB. Tunsl crangapros. OkcumeTpusi.

CnekrpohoToMeTprudeckre MeTopl. ArnmapaTHsie MeToabl. [TocTpoenne KaOpoBOYHOM KprUBOK. Brruricienne KomuecTa
MapaMarHUTHBIX [IEHTPOB METOZOM CPaBHEHUSI C OTKAIMOPOBaHHBIM 00pa3iioM. OcHOBH OKcuMeTpuu. [TonsTue
OKHCJIUTEJILHOTO CTpecca U ero Npupoasl. AKTUBHbIE (hopMsl kucaoposa (ADPA). CynepokCUIHBIN paJuKal, MEXaHU3MbL
00pa3oBaHusl, (PyHKIMOHAIBHAS POJIb, CIOCOOB! KOJIMYECTBEHHOTO JIETEKTUPOBAHMSL.

Tema 10. MarHuTHO pe30HaHCHbIEC MeTO/bI B Bell[eCTBAX B Pa3JIMYHBIX arperaTHeIX COCTOSIHUAX. Biansanue
TemnepaTypsl. Cioco0bl H3MeHEeHNs U Mo /iep:Kanus Temneparypsl. IIposiBieHne KHHETHKH OHOXNMIY e CKIX
peakmmii B IIIP.

MarHuTHO pe30HAHCHBIE METO/IBI B BEIIECTBAX B PA3JIMUHBIX arperatHpix cocTostHUAX. DIIP B razax, KUAKOCTSX,
3aMOPOKEHHBIX KHUIKOCTSIX, TBEPAbIX Tesax. PazoBbie nepexopl. 3akoH Kiopu. CriocoObl u3MeHeH st U MOAEPKAHUS
HEeoOX0JUMOM TeMIiepatypsl rpu nposeaeHnu DIIP uzmepenuii. BpemeHHble napamMeTpbl KWHETUKU (OMO)XMMUYECKUX
peakuuii, onpenesnsiemsie MerogoM JI1P.

Tema 11. Pannaunonno-HaBeneHHme nmapaMarouTHbI€ HEHTPbI U IIereKTl)I B 6n0MaTepnaJ1ax. HOJII‘O)KI/IByIHI/Ie )/
KOPOTKOKUBYIIIME pPaavKaJbl. BI/IJIBI "CBOﬁO}IHLIX" pPaauKaJ0B B onogornyeckux cucremax. CnmHOBbI€ METKH H
CIIMHOBbBI€ JIOBYHIKH.

[poBeneHue paguallMOHHOTO OOTyYeH s BEIECTB J0 WM HEMOCpeACTBeHHO npu Habmonenuu DIIP. YibrpaduoneroBoe
obyuyenue. PeHTreHoBckoe n3nydeHne. ['amva n3nydyenue. McTouHrky n3mydeHrs. BUapl paqualiyioHHBIX IIEHTPOB.
Onpejesnenue q03bl 00mydyeHrsi. OCHOBHbIE THITBI U KiaccruKaiwsi "cBOOOIHBIX" PaUKAIOB. AKTUBHBIE U PAJUKAIbHbIC
(popMBI a30Ta ¥ KUCTIOPOA. a30THBIE paguKaiibl. VIcTopideckue acTieKThl U COBPEMEHHBIE BO33PEHUS Ha CBOOOTHOPAINKAIBHBIE
TEOPHUH XMMUIECKUX PEaKIUid, CTapeHHs], Pa3BUTHUS OHKOJIOTMIECKUX 3a00JIeBaHUT.

Tema 12. MarauutHo pe3oHaHcHbIe MeToAbI B Meauiuae. AMP Tomorpacdus. IIIP romorpacus. Koarpacranie
arentsl B JIIP Tomorpadun.
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MarsuTtHO pe3oHaHCHbIe MeTobl B MeauiHe. Tomorpacdud. Conenonp. lluvmupyromue kaTymku. ['paiueHTHbIE KaTyLIKU.
PY karymku. ITprHIMIBL BBIIETEHIS HYKHBIX oOsacTell B Tomorpadun. PopmupoBanue ciiost B Tomorpaduu. McnonszoBanne
CJIOEB JJIS1 IOCTPOEHUA TPEXMEPHOH KapTuHbl. Pu3nyeckre U annmnpaTHele oTanuusa IIIP u AMP romorpagos.
Kontpactupytomue arentsl B DIIP Tomorpaduu.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeHHsI JJIsi CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS M0
U CIHILTIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeMoCpeACTBeHHOro yyactust. CamocTosiTesibHast padoTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTebHAs padoTa 00yUAIOIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCHMIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIrecs: YNTAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUILIMHE.

OpraHu3zalys caMOCTOSITENIbHOW paboThl 00YYaIOIMXCs perJiaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JEKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCaMHU, BKIIOYASL:

IMopsimok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpuaTa, MporpaMMaM ClielHAITeTa, POrpaMMaM MarkcTpaTyphl (YTBEpXK/IeH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepcrBa oopasopanusi Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "OO akTUBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIHX YUeOHbBIX 3aBeICHUN"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBosmkcKuin)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEskJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IprBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokaneHble HopMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOTO yHUBEPCUTETA

Meroanueckue ocodusl 1 JIEKIMU 10 MArHUTHOMY pe3oHaHcy - http://gmamin.kpfu.ru/

Mertoandeckue nocodus 1 JEKLHHY 110 MaTeMaTUIeCKIM cpeacTBaM o0paboTky nHdopmalimu - http://gmamin.kpfu.ru/
OcunoBsl ummyJiscHoro DIIP (Ha anrnumiickom) - http://www.epr.ethz.ch/education/basic-concepts-of-epr.html

Ocnosbl DI1P okcumerpru 1 ToMmorpacduu (Ha aHrmiickom) - https://epri.uchicago.edu/page/training

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIIUHE (MOIYJIIO0)

(DOHH OLICHOYHBIX CPEACTB IO JUCHUILINHE (MOJIyJ'IIO) BKJTIIOYACT OLICHOYHBIC MAaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIHs:

- COOTBETCTBUE KOMIIETCHITUI TUIAHUPYEMBIM pe3yJIbTaTaM 00yJeHHs IO TUCIUTUTIHE (MOYIII0);

- KpUTepHH OLIeHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITH;

- MeXaHu3M (POPMHUPOBAHUSI OLIEHKU MO JUCIUILIMHE (MOYJIIO);

- OTHCaHMe MOpsIAKa IPUMEHEHHS 1 IIPOLIEAYPHI OIIEHIMBAHUS TS KKIOTO OLIEHOYHOTO CPECTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOT'O CPEe/ICTBA;

- COACPIKAHNC OLUCHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYCEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

PoHJ1 OLIEHOUHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JUCHUITTMHBI (MO}IyJ’IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHUe QUCIUILUTMHBI (MOIYJIs1) IPEIIoaracT u3ydeHue OCHOBHOM U JOMOTHUTEIbHON y4eOHOM tnTepaTypsl. Juteparypa
MOXET OBITh JOCTYITHA OOYYalOIIMMCS B OTHOM M3 ABYX BApUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0ueHHbIX KDY 1oroBopos ¢
paBo00IaAaTe MU,

- B eyatHoM Bujie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyvarompecs HoayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTaTeIbCKUM OMJIeTaM B COOTBETCTBHU C MPAaBWJIaMU 10JIb30BaHMs Hay4uHo# GMOIMOTEKOM.

SAEKTPOHHBH
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

Jlexuuu B anekTpoHHoM opmare - http://www.gmamin.kpfu.ru

INouckogas cucrema Scopus - http://www.scopus.com/home.url

Caiir uznarens Elsevier - http://elsevierscience.ru/

Hentp komekTuBHOTO moyib3oBaHus KOV - http://www . kpfu.ru/main_page?p_sub=11446
DnexkTpoHHbIN xypHan Physical Review B - http://prb.aps.org/

9. MeToandecKne yKa3aHHSA VI 00yJaIomIXCs M0 0CBOEHUIO JUCIHUIIAHBI (MOTyJIsT)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

3HAKOMCTBO C JTUCHMIUIMHON MPOUCXOAUT yXKe Ha MEepBOH JIEKLIUH, I'Ie OT CTyJeHTa TpeOyeTcst He IPOCTO
BHHMaHUe, HO U caMOCTOsITeIbHOe opopMiIeHHe KoHeeKTa. [1py paboTte ¢ KOHCIIEKTOM JIEKIUE HEOOXOAUMO
YUMTHIBATh TOT (PAKTOP, YTO OJHY JIEKLIUH JIAI0T OTBETHl HA KOHKPETHBIE BOIIPOCH! TEMBI, ApyrHe ? JINIIb
BBISIBJISIIOT B3AMMOCBSI3W MEX/1y SIBJICHUSIMH, TIOMOTasi CTYAEHTY TOHATH TTyOMHHBIE ITPOLIECCHl PA3BUTHS
M3y4aeMoro 1npeaMeTa, Kak B ICTOPUH, TaK U B HACTOsIIIEE BPeMsI.

KoHcniektrpoBaHue eKui ? CJI0KHBIN BUJI By30BCKOH ayAMTOPHON paboThl, IPEIoJaraoliii HTHTEHCUBHYIO
YMCTBEHHYIO JIeSITeIbHOCTD CTylleHTa. KOHCIeKT sIBysieTcsI OJIe3HBIM TOT/I, KOT/1a 3aIlFCaHo caMoe
CYILIECTBEHHOE M CJIEJIaHO 3TO caMuM oOydatorumcsi. He Hajio cTpeMuThbest 3anmcath JJOCIOBHO BCIO JIEKIIHIO.
Takoe ?kOHCTIEKTHpOBaHKe? TPUHOCUT OOJIbIIIe Bpea, YeM Noub3bl. Llerecoobpa3Ho BHavasIe MOHATh OCHOBHYIO
MBICJIb, M3JIaraeMyIo JIEKTOPOM, a 3aTeM 3amnucath ee. JKesaTebHo 3aIich OCYIIECTBIISITh Ha OTHOM CTpaHMIIe
JIMCTA WJIM OCTABJISAs TI0JIs, HA KOTOPHIX MIO3/IHEE, TTPY CAMOCTOSITEIbHOI paboTe ¢ KOHCIIEKTOM, MOKHO CJeJaTh
JOTIOJTHUTEIbHBIE 3aITFCH, OTMETUTh HETIOHSTHbIE MECTa.

KoHcriekT niekuuu Jrydiie moapasiensaTh Ha IMyHKTHI, COOMII0Aast KPacHYI0 CTPOKY. DToMy B OOJIBIION CTENIEH!
OyIyT criocoOCTBOBATH BOIPOCH IJIaHa JIEKIMH, NTPe/UIokKeHHbIe pernogaBaTensM. Ciienyer obpaiiars BHUIMaHNE
Ha aKUEHTHI, BHIBO/IBI, KOTOPHIE JIeJIaeT JIEKTOP, OTMeyasl HanooJee BaKHble MOMEHTHI B JIEKIIMOHHOM MaTepHase
3aMevYaHusIMM 7BaXHO?, 7XOPOIIO 3arOMHUTH? U T.1. MOXKHO J€NaTh 3TO U C TIOMOIIBIO Pa3HOLBETHBIX MapKepOB
WM pyYeK, MOAYEPKUBasi TEPMUHBI M ONIPE/IETICHHSI.

emecoobpasHo pa3padoTaTh COOCTBEHHYIO CUCTEMY COKpallleHHi, ab0peBraryp u cuMBojioB. OTHAKO MpHu
JaJbHeuIer paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4Ilie 3aMEHUTh OOBIYHBIMHU CIIOBaMHU JIJIs1 OBICTPOTO 3PUTEIHHOTO
BOCHPHSATHS TEKCTA.

Paboras Ha/i KOHCIIEKTOM JIEKIMH, BCETJa HEOOXOAMMO MCIIOJb30BaTh HE TOJbKO YUEOHUK, HO U TY JIMTEPATYDY,
KOTOPYIO JIONIOJTHUTEJIEHO PEKOMEHI0BA JIEKTOP.

[pucrynas K M3y4eHHUIO JUCIUIUIMHBL, CTYAEHTY HE0OXOIMMO BHUMATEIBHO O3HAKOMUTBCS C TEMATHUECKUM
IJTaHOM 3aHATUH, CIIMCKOM PEKOMEHJOBaHHOM uTepartypbl. Clieayer ysACHUTb

TIOCJIEJOBATEILHOCTD BHIMIOJIHEHH S MHIVBU/IYJIbHBIX YUEOHBIX 3a/JaHUI 1 IPU HEOOXOUMOCTH
TIPOKOHCYJIBTUPOBATHCS C MPETOAABATEIISIMU WIIM COTPYINITHUKaMH. Y pOBEHb U TITyOWHA YCBOEGHHSI AVCLIUITIVHBI
3aBUCST OT aKTUBHOH U CHCTEMaTHUeCKOW pabOoThl Ha JIEKIUAX, N3YUeHUs] PEKOMEHI0BAHHOM JINTEPaTypH,
BBIIIOJIHEHH S CAMOCTOSITESIbHBIX, TIPAKTUYECKUX Y KOHTPOJIbHBIX 3a/laHU.

IIpu MoAroTOBKE K JIEKIMSIM, KeJIaTeJbHO 3apaHee O3HAKOMUTBCS C €€ Ha3BaHUEM, MOATOTOBUTH BOIIPOCH K
MpernojaBaTeo Mo TeMe IiaHupyemMon jekimu. He crecHsiiitech 3a1aBaTh 'TJIYIBIX' BOIPOCOB - UX OTOM Bam
3ajacT npemnojasaresis. Ilocie Jekyu xenaTeabHo elle pa3 IOCMOTPETh €€ KOHCIEKT WM IIPE3EHTAIHIO, C LEJIbI0
Jydinero ycsoeHusi marepuia. [Tociie moBTOPHOTO MPOUYTEHUSI BBIIEINUTE OCTABIIMECS HEMOHITHIMU MECTa U
pa3bepuTe UX Ha CIeLIOIeH JIEKIMM WK MTPaKTHYECKOM 3aHSTHH C TperofaBareseM. [1pu Bo3aMoXHOCTH,
TTOBTOPHTE IPYIMEPHI, pa300paHHbIC HA JIEKIIUW, C APYTUMH YUCIIOBBIMU TTApaMETPaMH.

Ipu HETOCTATOUHOM YPOBHE HAYaJIbHOW TEOPETUIECKOM MOArOTOBKHM (JJ1s1 HAYAJIBHOIO 3HAKOMCTBA C TEXHUKOWH,
BO3MOXKHOCTSIMH METO/IOB MArHUTHOTO PE30HAHCA B OMOMEAMIIMHCKUX MPUIOKEHUSIX, KJIacCupUKarnen
'cBOOOHBIX' PAJIMKAJIOB U JIP.) PEKOMEH/IYEeTCS CAMOCTOSITENIbHO O3HAKOMHUTCS O cTaThsiMu B COPOCOBCKOM
00pa3oBaTeIbHOM KYpHase

bmomendensa JI.A. DIeKTpOHHBINA MapaMarHUTHBIA Pe30HAHC
http://www.pereplet.ru/cgi/soros/readdb.cgi?f=ST363

Bragumupos FO.A. CBoOOIHbIE pauKaibl B OMOJOTMUECKUX CUCTEMAX
http://www.pereplet.ru/obrazovanie/stsoros/1126.html

Banun A.®. Okcup a30Ta - peryyisitop KjieTogHoro meradosma // CopocoBCKHi 0Opa30BaTebHBIN KypHAJ,
2001, Nel1, c. 7-12 http://window.edu.ru/resource/612/20612/files/0111_007.pdf

TuxonoB A.H. DeKTpoHHBIN apaMarHUTHBIN Pe30HAHC B OMOJIOTHH
http://www.pereplet.ru/cgi/soros/readdb.cgi?f=ST380

Tuxonos A.H. CniunoBbie MeTku http://www.pereplet.ru/nauka/Soros/pdf/9801_008.pdf

Kymunckuit B.A. AxtuBHble (hOpMBI KMCIOPOJa U OKCUIATUBHAS MOAUDUKALUSA MAKPOMOJIEKYJI: OJIb3a, BPeA U
3ammuTa http://www.pereplet.ru/nauka/Soros/pdf/9901_002.pdf
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Bujg paéor MeToanuyeckue peKOMeHIalu
IMPaKTUYCCKHUE HO)IFOTOBKy K KaXJIOMY IMMPAKTUYCCKOMY 3aHATUIO CTYACHT AOJI)KEH Ha4aTb C O3HAKOMJIEHHA C IIJTAHOM
3aHATUA MPAKTUYECCKOI'O 3aHATUAA, KOTOpLIﬁ OTpaXKa€T COACPKAHUE l'[peIlJ'[O)KeHHOfI TEMBI. TH.[aTeHI)HOC NpoaAyMbIBAHUE U

M3y4eHre BOIPOCOB IUIaHa OCHOBBIBAETCSI Ha MPOPAbOTKe TEKYILEro MaTepuaa JIEKIUH, a 3aTeM U3y4eHusI
00s13aTeJIbHO U IOTIOJIHUTENILHOMW JIMTEPATyPhl, PEKOMEH/IOBAaHHOH K JaHHOW TeMe. Bce HOBbIe MOHATHS 1O
M3y4YaeMoil TeMe HeOOXOAMMO BbIyYUTh HAU3YCTh U BHECTH B INIOCCAPUIA, KOTOPBII 11€71eCO00pa3HO BECTH C
€aMoro Havajia U3y4eHus Kypca.

Pesynbrar Takoi paboThl JOKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYJEHTa CBOOOIHO OTBETUTh Ha TEOPETUYECKHE
BOIPOCHI TPaKTHKYMa, €ro BHICTYIUIEHUU U YUYaCTHH B KOJUIEKTUBHOM 00CYXIEHHU BOIIPOCOB N3y4YaeMOU TEMBI,
MIPaBIJIHHOM BBIIIOJIHEHHMH TPAKTUUECKUX 3a/JaHUI 1 KOHTPOJIBHBIX paborT.

B nporiecce MoAroToBKM K NPaKTUYECKUM 3aHATHSIM, CTYIEHTaM HEOOXOJMMO 00paTHTh 0c000e BHUMaHUE Ha
CaMOCTOSITEJIHOE U3yUeHHE PEKOMEHJOBaHHOM uTepaTypbl. [1py Bcell MONMHOTE KOHCTIEKTUPOBAHUSI JIEKLIMY B
Hel HEBO3MOKHO M3JIOKUTh BECh MaTepHall 13-3a JIMMUTA ayJUTOPHBIX YacoB. [ToaToMy camocTosiTesbHast padota
¢ yuyeOHMKaMH, y4eOHBIMU TTOCOOUSIMH, HAyYHOM, CIIPABOYHOM JINTEPATYpPOii, MaTepualaMy NEPUOINUECKIX
n3naHui 1 ViHTepHera siBisiercst HanOouiee 3(P(heKTUBHBIM METO/IOM TTOJTyUeHHsI JOTIOHUTESIbHBIX 3HAHWIA,
TI03BOJISIET 3HAYUTEILHO aKTUBU3UPOBATH TIPOLIECC OBJIaieHNsI MH(opMaluel, crnocoOocTByeT 6oliee rIyOoKoMy
YCBOEHHIO U3y4aeMOro Mareprana, (popMHpYyeT y CTyAEHTOB CBOE OTHOIIEHHE K KOHKPETHOH MpodiieMe.

IIpakTrdeckue 3aHATUSA CIyXaT AJI 3aKPeTJIeH!s U3Y4eHHOro MaTepuaa, pa3BUTUs YMEHUI U HABBIKOB
petenus 3aiad, padotsl ¢ DIIP ciekTpomeTpoM, 06padoTKe 1 pacundpOoBKe MOTyYaeMbIX JAHHBIX U JIp.
O6s13aTesIbHO BeAnTe COOCTBEHHBIN KypHaI M3MepeHui. Mcronb3yiite Bech CBOW HAKOIUIEHHBIH OMBIT (B TOM
YucIie )KU3HEHHBIN ), TTOJIyYeHHbIH He TOJIbKO B pPaMKax W3y4YeHHsl JaHHOW JUCIMIUIMHBI, HO U JPYTHUX.
Cobumopaiite npaBuiia TeXHUKK Oe30macHOCTH. [1py MOAroToBKe K MPaKTHYECKUM 3aHATUSIM Bbl IMEETe
BO3MOKHOCTb BOCIIOJIb30BaThCSl KOHCYJIbTALAMY IpenoaasaTessa. KpoMe yka3aHHBIX TeM BB BIIpaBe, 110
COIJIACOBAHMUIO C MperojaBaTesieM, U30UpaTh U JpYrue UHTEPECyIOIIUe Bac TEMBL.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrosiTenbHas padoTa CTyJeHTa - 3TO IUIaHKpyeMasi yueOHast, yueOHO-HucCIeloBaTeIbCeKast,
Hay4YHO-HCCIIe/IOBaTeNIbCKast paboTa CTYJEHTOB, BHIIIOJIHsIEMAast BO BHEAYIUTOPHOE (2yAAMTOPHOE) BpeMsl 10
3aJ]aHMIO U TIPY METOJMYECKOM PYKOBOJICTBE MPErogaBaTelisi, Ho 6e3 ero HenocpeACTBEHHOTO yJacTus (Tpu
YaCTUYHOM HETOCPE/ICTBEHHOM YYacCTHH MTPerojaBaTesisi, OCTABIISIONIEM BEyIIyI0 POJib 32 paOOTOH CTY/IEHTOB).
CamocrositesbHasi padoTta cTyeHToB B BY 3e siBnisieTcst BaKHBIM BUJIOM yUeOHOW M HAYYHOM JESITEIbHOCTH
crynenra. CamocrositesibHast paboTa CTyJEeHTOB UTPaeT 3HAYUTEIbHYIO POJIb B PEHTHHIOBOM TEXHOJIOTMU
o0yuenusi. ['ocymapcTBeHHBIM CTaHIAPTOM IMpeyCMaTpUBaeTcsl, Kak mpaBuio, He MeHee 5S0% dJacoB u3 oOIen
TPYIOEMKOCTH AUCIMILUIAHBI HA CAMOCTOSTENbHYI0 padoty crynenTtoB (nasiee CPC). B cBsi3u ¢ 3tuM, o0yueHve B
BY3e Bkimouaer B ceds1 JBe, MPAKTHUECKHU OJITHAKOBBIE IO 00BEMY M B3aMMOBJIMSHUIO YacTH - ITpoLiecca
o0yueHus u nporiecca camoo0ydenus. [Tostomy CPC nomkHa crath 3(p(heKTUBHOM U 11eJIeHapaBIeHHON
paboToii cTy/IeHTa.

CamocrosresbHas pa60Ta CTYACHTA Ipearojgaract pa60Ty C Hay‘-IHOI;i n yqe6H0ﬁ JIPITCpaTypOﬁ, CaMOCTOATEJIIbHOC
OCBOCHHE IMPOTrpaMMHBIX CPEACTB pacyeTa U 06pa60T1<1/1 JaHHBIX, SKCHepI/IMeHTaI[I)HOfI armapaTryphbl.

JI71s1 ToMcKka COBpEeMEHHOM Hay4HOM JIMTepaTypbl peKOMEHIYeTCsl UCIIOIb30BaTh CIIENAIN3MPOBaHHbIE HAyYHbIE
MOKMCKOBBIE CUCTEMBI, Takue Kak scholar.google.com u BII Scopus (http://www.scopus.com).

INoapo6Ho mowuck B cucteMe Scopus pacCMOTPeH B METOAUUECKOM TTOCOOHH:

OB JlymaukoBa MeToiuka morcka B 6a3e JaHHBIX Scopus. YueOHo-MeToauueckoe rmocoodue. / OB [Iynnukosa //
3O0P I0xHOrO (heaepabHOrO YHUBEpCUTETA
library.sfedu.ru/DPO/Yye6H0-MeToamIeckoe % 20mnocodue_Scopus2.pdf

J1st camocTosiTensHOro nocTpoenust cnekrpos 1P 1o 3agaHHBIM NpenoaBaTesiM napamerpam, paboTsl Ha
cumynsarope padorsl SITP cniektpomerpa, ocBoeHHst porpamMmubix cpeacts I10 'Matlab' u makera 'EasySpin'
UCTIOJIb3YITE

Mopmmnes, C. B. KomnbotepHOe MoempoBanue (pusrdeckux mporieccoB B nakere MATLAB : yaeGHoe
rmocoOwue : [JIJIs CTYICHTOB BY30B, OOYYAIOIIUXCS 1O crieruaibHOCTsIM Martemaruka, MHpopmartuka, ®usukal / C.
B. Iopmaer M3nanue 2-e, ucnpasienHoe Cankt-Iletepoypr [u np.] : Jlansb, 2011 .- 736 ¢. : wit. ; 26 cm. + 1
anexTp. ont. Auck. (CD-ROM) (Y4ebuuku a1 By3oB, CrienmaibHast utepatypa) bubimvorp. B konne ri1. ISBN
978-5-8114-1063-7 ((B mep.)) , 1000. n

Mertoanueckoe nocodue 'Mcnons3oBanue mporpaMMHoro Moyt EasySpin B aHamM3e clieKTpoB MarHUTHOTO
pe3onanca' / I'.B. Mamun, C.B. Opmunckuit, H.M. Cunkun, L.H. Cy6auea, P.B. IOcymos // 2014. snekTpoHHbIH
obpazoBartenbHbIN pecypc http://gmamin.kpfu.ru/MRpract/easyspin.pdf.

Tema caMOCTOSITENILHBIX PadoT OMpeelisieTcs MpernoaaBaTe/ieM UHIMBUIYATIbHO I CTyIeHTa (TPYIIIbI
CTYJICHTOB) 10 pe3yJIbTaTaM MpeABaPUTEILHOTO cOOeceJOBaHUSI MTOCIIe YACTH MPOBEICHHBIX JIEKIIMOHHBIX
3aHATUH.

9K3aMCH

Jl1st oTBeTa Ha K3aMEHALOHHBIE 3aJaHUsI TPEOYIOTCs IIyOOKOe N3YUYeHUs] OCHOBHOM M IOTIOJTHUTEIBHOM
JIMTEpaTypsl, aKTHBHAsI paboTa BO BpeMsI CEMECTpa, YMEHHe UCKaTh M HAXOIUTh aKTyalbHYI0 HH(pOpMaIHIo,
WCTIOJIb3YsI AOCTYIIHBIE 3JIEKTPOHHbIE U TIeYaTHbIe M31aHusA. Ha MoArotoBKy Kk oTBeTy yyamemycs gaercs 60 MuH.
Bpemsi Ha OTBET Ha OCHOBHbBIE BOIPOCHI - He Gosiee 10 MuH.

Ecnm 3x3aMeHyonmiicss UMeeT BECKUE MTPUYMHBI HE SIBUTHCS HA 9K3aMeH WM HE B COCTOSTHUM IPOWTH
9K3aMEHAIMOHHBIE UCTIBITAHNS (HAIIpUMEp, TI0 COCTOSIHMIO 3/I0POBbsI) - IIperoaBaress u qupekropar MHctutyTa
(PU3MKH TOJDKHBI OBITH MTPELyIpPexkAeHBI 00 3TOM 3apaHee (IO Havyana SK3aMeHa, JIH0O B CAaMOM ero Havaje).

10. ITepeyensb nHQOPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3y€EeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMAMOHHBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLEcca MO JUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpomnecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KowmribloTep 1 prHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepuasioB.
MynbTUMeniHAS 8y IUTOPHSL.

KommnbloTepHblii Kitacc.

Crenuanu3upoBaHHasi JabopaTopHsl.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCs HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,£[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTMU, 06HCI“IaIOH.[I/IC
BOCIIpUATUE I/IH(bopMaL[I/II/I O6y'~IaIOH_[I/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIs €70 BOZMOXXHOI'O IPeoOpa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUE€ KOHTCHTA, KOTOprﬁ MOJKHO IPEACTAaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTCPHU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTAa U H306pa)K€HPIfI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Y4aIoIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJIyXa MOJTy4Yaid HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEICTB, 00ECIIEYNBAIOIIMX BO3MOXHOCTb OCBOCHHS HABBIKOB U YMEHHI, (DOPMUPYEMBIX
JVCIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX JJA0OPAaTOPHUi M CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOIUH AJIs Nepefau MH(GOPMALMKY, OPraHU3aLy Pa3IndHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00Y4YaloLIerocs ¢ mpernojaBaTesieM, B TOM YKcie BeEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHUS] BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJENCTBHSI BCEX YJaCTHUKOB JUCTAHLIHOHHOTO
00y4eHus1, IPOBEJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMU U 3aILUTHI BHIIOJTHEHHBIX PaOOT, IPOBEASHNUS TPEHUHIOB,
OpraHM3aLUY KOJUIEKTUBHOMN paboTHI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX O6pa3OBaT€HLHLIX TEXHOJIOTUI UL OpraHnu3atun (I)OpM TEKYyHIEro u NpoMeKyTO4YHOI'O
KOHTPOJIA;

- yBEJIMYEHUE TIPOJOJIKUTEIBHOCTH Claui 00YYaloMMCsl MHBAIUIOM WX JIMLOM C OT pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOJOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOI q)opMe, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIFHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUsT 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpeboBaHussMu PT'OC BO u yueOHbIM rutanoM no Harpasienuio 03.04.02 "dusuka”
Y Marvucrepckoil mporpamme "MeauimHckas ¢pusnka'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./]B.03.02 DaexmpouHbili napamazHumHblii pe30HAHC 8 MeOUlUHe

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

IIpocuis noaroroBku: MennnuHckas GusmKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. I'Bo3nesa, B. A. Ba3oBbie u npukIagHbie HH(POPMAIMIOHHBIE TeXHOIOTHH : yaeOHUK / B.A. I'Bo3aeBa. - Mocksa : POPYM :
NHO®PA-M, 2023. - 383 c. - (Briciee oopasoBanue). - ISBN 978-5-8199-0885-3. - Tekcr : anextpoHHsIit. - URL:
https://znanium.com/catalog/product/1893910 (nara obpamenus:: 11.05.2023). - Pexxum goctyna: no noanmcke.

2. Meitnmixos, E. 3. Marnetusm. OcHoBbI Teopuu: yaeoHoe nocodue / E.3. Meiinuxos. - [lonronpyansiii: Matemekr, 2014. -
184 c. ISBN 978-5-91559-155-3 - Tekcr : anektponHsiil. - URL: https://znanium.com/catalog/product/486429 (mata
obpamenus: 11.05.2023). - Pexxum ocTyna: mo noAmmucke.

3. OCHOBBI sIIEPHOTO MarHUTHOTO pe3oHaHca : yyeOHoe nocooue / MLIL. Epcrurnees, A.O. Jlantyiienko, B.B. KocTiokos [u
ap.]. - Mockga : By3osckuii yue6nuk : UTHOPA-M, 2022. - 247 c. - ISBN 978-5-9558-0414-9. - Tekcr : anektpoHHsIid. - URL:
https://znanium.com/catalog/product/1858556 (nara obpamenus:: 11.05.2023). - Pexxum gocTyna: no nojamucke.

4. Ceprees, H. A. OCHOBBI KBAaHTOBOI1 TEOPHUH SIIEPHOTO MarHUTHOTO pe3oHaHca : MoHorpadwus / H. A. Ceprees, /. C.
Ps0ymikun. - Mockaa : Jloroc, 2020. - 272 c. - ISBN 978-5-98704-754-5. - Tekcr : anektpoHHsiil. - URL:
https://znanium.com/catalog/product/1213078 (nata obpamenusi: 11.05.2023). - Pexum gocryna: no noimucke.

JonoJHUTeJbLHAS JUTEepaTypa:

1. Pemuzos, A. H. Menumnckas u Ouonornueckasi pusuka : yueOuuk / A. H. Pemu3zos. - 4-e u3j. , ucrnp. u nepepa6. - Mocksa
: I'90TAP-Menua, 2023. - 656 c. - ISBN 978-5-9704-7498-3. - Tekcrt : anektpoHHbiii // DBC 'KoHcynbpTaHT cTyaeHTa' : [cait].
- URL : https://www.studentlibrary.ru/book/ISBN9785970474983.html (nata o6pamenus: 11.05.2023). - Pexum goctymna: o
HOJIITUCKE.

2. AnToHOB B.®., ®usnka n 6nodpusuka: yaeonuk / B. . Auronos, E. K. Koznosa, A. M. YepHbii - 2-€ U31., UCTIP. | JIOIL. -
M.: I'0TAP-Menua, 2014. - 472 c. - ISBN 978-5-9704-2788-0. Tekcrt: anekrponHslil // 9BC 'KoHcynbTaHT cTyaeHTa':
[caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785970427880.html (mara odpamenus: 11.05.2023). - Pexum
JOCTyIa: MO MOAIMUCKE.

3. Aranos, A. B. JKu3Hb B HayKe 1 HayKa )KU3HI: MArHUTHBINA pe30HaHC U ero moau / A. B. Aranos. - Kazans: Ka3anckuit
yauBepcuret, 2013. - 352 c. - Tekcr: anektponnsiit. - URL: https://libweb.kpfu.ru/publication/book/06_802542.pdf (mata
obpamienus: 11.05.2023). - Pexxum f0CTyna: OTKPBITHIM.

4. CranmoHapHbIil pexxuM criektpomerpa DIIP: HacTpoiika cnekTpoMeTpa u usmepenue cnekTpos 1P Ha npumepe
criektpomerpa X-nuanasona gpupmbl Bpykep cepuu Elexsys [Tekcrt]: MeTogmueckoe mocodue yist HOATOTOBKHU CIICIHAIMCTOB B
o6nact MarautHoro pe3oHanca / 10.C. Kyreun, I'.B. Mamun, C.B. Opimnackuii, A.B. Iyrnas, M.P. T'adypos ; Kazanckwuii
denep. yu-1, UnctutyT pusuku. - Kazanp: KOV, 2016. - 55 c. - Tekcr: anexktponHsiit. - URL:
http://shelly.kpfu.ru/e-ksu/docs/F1841250310/X_band_CW.pdf (mata oopamenus: 11.05.2023). - Pexxum ocTyma: OTKpHITHIHA.

v
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./]B.03.02 DaexmpouHbili napamazHumHblii pe30HAHC 8 MeOUlUHe

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

IIpocpuits noaroroBku: MennnuHckas pusnka

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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