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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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OrikK-4 CnocobHocTb K cBOGOAHOMY BNaLeHWI0 NPOGECCNOHANIbHO-MPOMIMPOBAHHBIMU

3HaHWAMK B 06N1aCTU MHGOPMALIMOHHbBIX TEXHONOMMIA, MCMONb30BAHUIO COBPEMEHHbIX
KOMMbIOTEPHBIX CETEN, NPOrPaMMHbIX NPOAYKTOB 1 pecypcos IHTepHeT ans
peleHns 3a8ay NpodpeccnoHanbHoM eATENBHOCTA, B TOM YUCNE HAXOOSWMNXCS 3a
npeLenamu NPocrIbHON NOArOTOBKM

MK-2 CnocobHOCTb CaMOCTOSITENBHO CTABUTb Hay4Hble 3a8a4m B 06nact omamnku u
pannonankn (B COOTBETCTBUM C MPOCOUIEM MOLATOTOBKWN) 1 pewarb Ux C
MCNONb30BaHNMEM COBPEMEHHOIr0 060pya0BaHMS U HOBEMLWEro O0TEHECTBEHHOMO U
3apybexxHoro onbITa

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:
OCHOBHblE METObI UBMEPEHMI CTALMOHAPHBIX CNEKTPOB MarHUTHOro pedoHaHca. Otnnumns cnektpos 3P n AMP.

JonxeH ymeTb:

3anucbiBaTh 1 pacwmgposbiBath cnektpbl OMNP n AMP. PacwundgpoBbiBaTtb TOHKYIO0, CBEPXTOHKYHO 1
CYNEePCBEPXTOHKY CTPYKTypy cnekTpoB SlNP. PacwudposbiBaTe CTPYKTYpYy cnektpos AMP.

JonxeH Bnanetb:

HaBbikamu paboTbl Ha cnekTpomeTpe ISP n AMP. HaBblkamu BbIYUCNEHNS U N3MEPEHNSI OCHOBHbIX
CNEKTPOCKONUYECKUX NapaMeTpoB.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

BbInonHsATbL n3MepeHnsa Ha CoBpeMeHHbIX CneKkTpoMeTpax MarHNTHOro pe3oHaHca, npuMeHss nony4yeHHble 3HaHUA
ONnsa nony4yeHna 0OCTOBEPHbIX CNEeKTPOCKOMNYECKMX XapakKTepucTuk.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIMN BO

[aHHag oucumnnuHa (Mogynb) BktoyeHa B pasaen "b1.B.02 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGIECCMOHANBbHOW
obpasoBatenbHoii nporpammel 03.04.03 "Pagunodomamnka (dusmka MarHUTHbIX SIBNEHWIA)" 1 OTHOCMTCS K BapuaTUBHOIA
yacTu.

OcBaunBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopaearesnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOoCTb ANCLMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTakTHas paboTa - 26 4aca(oB), B TOM Yucne nekuun - 13 yaca(os), npakTnyeckne 3aHsATHs - 0 yaca(os),
nabopaTopHblie paboTbl - 13 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboTsl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 46 4aca(oB).
KoHTponb (3a4é€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNANHBI: 3a4eT B 1 ceMecTpe.

4. CopepxaHue OUCLUUNNUHBI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN
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4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl u yachbl
KOHTaKTHOW paboTbl,

N Paspenbl gucumnnuvHbl / Cemect WX TPyAOEMKOCTb CamocrosiTenbHasi
monyns P (B yacax) pa6ota
MpakTuyeckmellaboparopHble
Jlekumn 3aHATUA pabortbl

Tema 1. MeToabl MarHUTHOrO
pesoHaHca. Knaccuyeckas u
1.|kBaHTOBbLIE TEOPUN MArHNTHOIO 1 5 0 0 6
pe3oHaHca. Matpuua nnoTHOCTY B
MarHMTHOM pe3oHaHce.

Tema 2. YCTPONCTBO CTaUMOHAPHbIX U
2.|MMMNYNbCHBIX CNEKTPOMETPOB 1 4 0 0 7
MarHUTHOro pesoHaHca.

Tema 3. OcobeHHOCTM NPUMEHEHUS!

meTtonomk SIP v AMP B

3 [KOHAEHCUPOBAHHbIX CpeAaXx.
‘|3mepeHne nosbl papmauun.

VIamMepeHne NHOYKUUM MarHNTHOTO

nons.

Tema 4. ViccnepnosaHue
4.[ctaunoHapHbix cnekTpos ISP 1 0 0 13 26
kapboHU3MpPOBaHHbIX 06pPa3LoB

NToro 13 0 13 46

4.2 CopepXxaHue gUCLUNNNHbI (MOLYNSA)

Tema 1. MeToAbl MAarHUTHOrO pe30HaHca. Knaccuyeckasi u KBaHTOBble Teopun MarHMTHOro pe3oHaHca. Ma‘rpuu,a
MIOTHOCTU B MarHUTHOM pe30HaHCe.

JatoTcs onpeneneHns aneKTPOHHOro NapamMarHUTHOro pe3oHaHca, S4epHOro MarHATHOro pe3oHaHca, S4epHoro
KBaOpyrnonbHoro pesoHaHca. Onpenensitotcst ycnosums HabmoaeHus. Teopema Kpamepca. CrivH 1 KBaApynoSbHbliA
MOMeHT sapa. YpasHeHue LWpeauHrepa. Pacyet cnektpa SNP ¢ noOMOLLbIO CMUHOBLIX ONEPAaTOPOB A1 CUCTEMBI C
S=1/2. MaTpu1ua nnoTHOCT! B MarHMTHOM pe3oHaHce. YpasHeHue JInysuns. YpasHeHne JInyBuns B ctaumMoHapHOM

opme.

Tema 2. YCTpOﬁCTBO CTauMOHaPHbIX N UMNYJIbCHbIX CNEeKTpoOMeTpoOB MarHUTHOro pe3oHaHca.

YCTpOWCTBO NEPBOro CrekTPOMeTpa MarHMTHOro pesoHaHca. Pe3oHaTopbl. BosHukatowwme npobnemel ¢ YMT. MocToBas
cxema. Bropas momynsaumsa MarHUTHOro nons. bnok-cxema cnektpomeTtpa ¢ ABOMHOW MOZynaune MarHUTHOMO nons.
Pe3oHaTopbl B UMMYNbCHBIX METOAAX, BPEMS Napanu3aumun. bnok cxema umMnynbcHoro cnektpomeTpa. KeagpatypHoe
netektuposaHue. MNpeobpazosaHne Pypbe. PazoBoe LMKIMPOBaHME (aNbTEPHUPOBAHUE)

Tema 3. Ocob6eHHoCcTU NpumMeHeHUst MeToauk AP n AMP B KOHOeHCMpPOBaHHbIX cpepax. UamepeHue po3bl
paavauuun. UamepeHne MHOYKLMN MarHUTHOrO Nonsi.

MarHWTHbBIA MOMEHT 9NeKTPOHa 1 NPOTOHA. Teopns ONTUYECKOro NOrnoweHns SHWTenHa. YyBCTBMTENbHOCTL B
0[MHaKOBbIX MArHUTHbIX NONsX. YyBCTBUTENBHOCTb NPV OAUHAKOBOM YacToTe HabnogeHns. CpaBHEHNE MarHUTHbIX
cucteM. WnpuHa nuHMK. MpumecHble LeHTpbl. 30ToMbI.

Mpumep npaktuyeckoro npumeHexns AP ona namepexns 0osbl paguaumu. Npumep npakTuieckoro npumeHeHus SAMP
ONS N3MepeHns NHOYKUUN MarHUTHOrO Mons.

Tema 4. UccnepoBaHue cTauMoHapHbix cnekTpos MNP kap6oHU3MpoBaHHbIX 06pa3L.oB

B HacToswelt nabopaTtopHoi paboTe npeanaraeTcs NPOBECTU AeTaNbHOE U3yYeHEe METOLNOB CTALMOHAPHOM
OlNP-cnekTpockonMn Ha OCHOBE CTaHAApPTHOro KapboHM3npoBaHoro obpasua. 3anucb cTaumoHapHbix cnekTpos IMP.
N3yyeHne BnSIHUS NapamMeTpoB 3anucy Ha Bua nonydaemoro cnektpa. OTpaboTka HaBblkOB paboTbl HA CHeKTpoMeTpe
orpP

5. MepeueHb yue6HO-MeTOAMYECKOrO 0b6ecnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyalLLLUXCS NO
AucuUnInHe (MOAYIHO)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayIUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4YHYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHSAOT 3aaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa
MeTtoanyeckue nocobus - http://gmamin.kpfu.ru/MRpract/pract.php
Cuctema noucka HayuyHbIx ctaten Scopus - hitps://www.scopus.com/home.uri

Cwnctema noucka HayuHbix ctater WebOfScience -
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=S2Jdhlr

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIWIA;

- MexaHn3M OopMUPOBaHNS OLIEHKW MO AnCUMMANHE (MOZYynNio);

- onMcaHve nopsaaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPeacTsa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEHOYHOro CpeacTsa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsaBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHns pasindHblX TUMOB.

@DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNIMHBI (MOAynst)
OcBoeHVe aucuMnAuHbI (MOSYNs) NpeanonaraeT 3yYeHre OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT ObITb AOCTyMHA 00yyalowmnmMcs B O4HOM U3 [BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHUM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nnTepaTtypbl, HEO6XOAMMOI A1 OCBOEHWS AUCLUMAMHBI (MOoyNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncLUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCIOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUM KOMNIEKTOBaHNS 0OHA0B Hay4Hoi
6ubnuotekn Kdy.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNMIUHBI (MOaYIIs)

MeToauyeckne nocobus - http://www.gmamin.kpfu.ru
Mouckosas cuctema Scopus - http://www.scopus.com/home.url
Mporpamma Balls & Sticks - http://www.toycrate.org/bs/index.html
Mporpamma Easyspin - http://www.easyspin.org/

Mporpamma Matnab - www.mathworks.com/
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Cawit usnatens Elsevier - http://elsevierscience.ru/
Cant compmbl Bpykep - www.bruker-biospin.de
LleHTp konnekTuBHOro nonb3osaHus KrodY - http://www.kpfu.ru/main_page?p_sub=11446

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumm OcHoBHas 3anay4a nekumii - 'natb OCHOBbLI Teopun paboTbl CNEKTPOB MarHUTHOMO pe3oHaHca'.
PekomMeHayeTcst obpaliaTte BHUMaHWeE Ha cneaytowme acnekTbi:

1. Kak BonXHO 6bITb B YNPOLWEHHOR TeopUK, 1 Kak Ha caMoM Aene NnoslydaeTcsl Ha NpakTuke.
2. Bo3MOXHOCTb MosiBNEHUs annapaTtHbiX 9¢0OEeKTOB U UX yCTPaHEHNE.

Takxe pekoMeHayeTcs y4acTBOBaTh B PELWEHUM NPOCThIX 3a4a4 BO BPEMS NeKLUN.

nabopaTopHbie| BbinonHeHne nabopaTopHO paboTbl COCTOMT M3 CeOyoWnX 3Tanos:;

paboTbl 1. CamocToATENBHOE 03HAKOMIEHNE C YHEeOHO-METOANYECKMMU YKa3aHUsaMu kK nabopaTopHoit paboTe.
2. Cnaya Te0peTUyecKmx OCHOB, HEOBXOOUMBIX AS BbINOMHEHNS PABOThl U MOHUMAHUS MOMYYEHHBIX
pe3ynbTaTos.
3. BbINofHEHNE NPaKTUHECKNX YNPaXHEHW HA KOMMbOTEPE A5t OOPMMPOBAHNS NPeaBapUTENbHbIX
HaBbIKOB PaboThbl HA HAY4YHOM 06OpPYyLAOBAHUN.
4. V13y4eHne 6nok-cxeMbl YCTAHOBKM U NOPSAKA BKOYEHUS-U3MEPEHWS-BLIKITIOHEHWS YCTAHOBKM.
5. Camo BbINonHeHve nabopatopHoii paboThbl.
6. HanncaHne ot4yeTa o npogenaHHom paboTe

camocTosi- | CTyAeHTbl fOMXHblI CAMOCTOSTENBHO U3Y4UTb yHebHO-MeToAMYeCKNe ykasaHust K nabopatopHoi
TenbHas paboTe. B npouecce nsyyeHnsi pekOMeHOyeTCs TakXe CONoCTaBAsTh MONYyYEHHbIE 3HAHUS C
paboTa nHgopmMaumein cneukypcos "OcHoBbl cnekTpos SMP" u 1.n.

Jnsa BbINONHEHNS NPaKTUYECKUX YNPaXHEHUA Ha KOMMbIOTEPE PEKOMEHAYETCS CAMOCTOSATENbHO

YCTaHOBUTb Ha NMMYHOM KOMMbloTepe naketbl Matlab n Easyspin 1 npoBecT HECKOMbKO

JOMONMHUTENbHbBIX PpacyeToB C NapameTpaMun OTANYHbIMUK OT 3a4aHHbIX NpenogasaTenem

3aver 3ayeT NpoBoAMTCS NOCne caayn cTyaeHTamu nabopatopHoi paboThl. Mpy noarotoeke k caadve
3a4eTa PeKOMeHAOyeTCs ele pas NpoYnTaTb TEOPETUYECKUE YaCTH y4eOHO-METOAMYECKMX MOCOBUIA.
Ha 3ayeTte paspelaetcsi Nonb30BaTbCs CXeMaMu U PUCYHKaMU y4e6HO-METOANYECKX MOCOOWIA.
OcHOBHasi Lenb 3a4eTa NpPoBepnTb CMOCOBHOCTb CBSI3aTb TEOPETUYECKUE 3HAHUS CTYIEHTOB U
nosyyYeHHble UMK B peaynbTaTe nabopaTtopHol paboTbl NpakTuyeckue pesynbtatbl. CTyaeHTam
pEeKoMeHayeTCsi MOAroTOBUTb OTBEThI MO CBSA3W TEOPUM U MPAKTUKM.

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHOOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pPa30BaTeNIbHOrO
npouecca no gucuunianHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YeMbIX NMPU OCYLLECTBNEeHM 06pa3oBaTebHOro npolecca no
AMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npowecca no gucuunanHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons CaMoCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbs1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHNS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3aNEKTPOHHYI0 MHCPOPMaLMOHHO-00pa3oBatenbHyto cpeny KdY.

YyebHble ayanTopun oNns KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNIekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbSA).

KomnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.
MynbTuMeguiiHas ayautopus.
CneumanusmpoBaHHas nabopatopusi.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSMW 34,0POBbSI
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 03.04.03
"Paguodomamnka” n marnctepckow nporpamme "®usmka MarHUTHbIX SBREHNRA".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka
Mpodounb NOAroToBKN: PU3NKA MATHUTHBIX ABNEHWUIA
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. MepwuH B. T. dopMupoBaHne 1 reHepupoBaHne CUrHanoB B LMCPPOBOMA panmocessmn: YuebHoe nocobve / B.T.
MNepwwuH. - M.: HALL UHD®PA-M; MH.: HoB. 3HaHue, 2013. - 614 c.: un.; 60x90 1/16. - (Bbiclee obpasosaHue:
Bakanaspwar). - Pexum goctyna:

http://www.znanium.com/bookread.php?book=405030

2. Ocagpko, N.C. KBaHTOBas AuHammka Monekys, B3aMMoAeCTBYIOWMX C POTOHAMN, OHOHAMN N TYHHENbHbLIMU
cuctemamu [AnekTpoHHbI pecypc] / N.C. Ocanpko. ? AnekTpoH. gaH. ? Mockea : duamatnnt, 2018. - 368 c. - Pexum
noctyna: https://e.lanbook.com/book/105025. ? 3arn. ¢ akpaHa.

3. benbckas H.MM. AnepHblii MarHnTHBIN pe3oHaHc. Teopus n npakTvka. B 3 u. Y. 2: YyebHoe nocobue / Benbckas H.M1.,
Enbuos O.C., - 2-e nag., ctep. - M.:®@nuHTa, 2018. - 124 c. -Pexunm poctyna:
http://znanium.com/bookread2.php?book=966424

4. Ceprees, H. A. OCHOBbl KBAHTOBOI TEOPUM SOEPHOr0 MarHUTHOro pe3oHaHca : MoHorpadgous / H. A. Ceprees, 1. C.
PsbywkuH. - M. : Jloroc, 2013. - 272 ¢. - Pexum poctyna: http://znanium.com/catalog/product/469025
http://znanium.com/bookread2.php?book=469025

5. CraumoHapHbIn pexum cnektpomeTpa SlNP. Hactpoiika cnektpomeTpa n namepeHue cnektpos ISP Ha npumepe
crnekTpomeTpa X-gmanasoHa cupmbl Bpykep cepum Elexsys : Metoaunyeckoe nocobue / H0.C. KytbuH, I'.B. MamuH, C.B.
OpnuHckuin, A.B. Oyrnas - 2017. - Pexxum goctyna: http://dspace.kpfu.ru/xmlui/handle/net/116463

JononHutenbHas nuteparypa:
1. icnonb3oBaHne nporpamMmmHoro monyns EasySpin B aHannae cnekTpoB MarHUTHOroO pe3oHaHca: Metoauyeckoe
nocobue / I'.B. MamuH, C.B. OpnnHckuin, H.W. CunkuH, N.H. Cybadesa, P.B. KOcynos // KazaHb: KasaHckuii
denepanbHbii yHuBepcuter. - 2010, 31 ¢. - Pexunm goctyna: hitp://gmamin.kpfu.ru/MRpract/easyspin.pdf
2. OCHOBbI 5,4€pHOr0 MarHUTHOro pe3oHaHca: YuyebHoe nocobue/ EscturHees M.IM., lanTyweHko A.O., KocTiokoe B.B. 1
ap. - M.: Bysosckuii yuebHuk, HALL MIHDPA-M, 2015. - 247 ¢. - Pexum poctyna:
http://znanium.com/catalog/product/496299
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka
Mpodounb NOAroToBKN: PU3NKA MATHUTHBIX ABNEHWUIA
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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