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IMporpamma auctuiieb "JlabopaToprst O N3y9YeHNI0 MAarHUTHBIX CBOMCTB KBaHTOBHIX cucTeM'; 03.03.03 "Pagmodmsuka’.

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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IMporpamma auctuiieb "JlabopaToprst O N3y9YeHNI0 MAarHUTHBIX CBOMCTB KBaHTOBHIX cucTeM'; 03.03.03 "Pagmodmsuka’.

IIporpamMmy AUCHMTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (pomeHt) Mawmus I'.B. (Kadenpa KBaHTOBOW JICKTPOHUKYU U
PaaMoCIEKTPOCKOINH, Bricias mkosa kubepru3ndeckux CUCTEM U MTPUKIIAAHOH 35eKTpoHnkn), George.Mamin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp Pacmmdposka
KOMIleTeHIHHI npuodperaeMon KOMIeTeHIINH
[K-2 CIIOCOOHOCTBIO UCTIOIb30BATh OCHOBHBIE METO/IbI PANUO(pU3NUECKUX U3MEPEHUI
TIK-3 CITOCOOHOCTBIO UCCIIEIOBATh CBOWCTBA BEIECTB PAANO(PH3NUECKIMA METOJAMHU
IK-6 CIIOCOOHOCTBIO BHEJIPSITh TOTOBBIE HAYYHBIE Pa3pabOTKU

OO0yyarnInuiicst, OCBOUBIINN JUCHUIUIUHY (MOIYJIb):
JloJKeH 3HATh:

Crnoco6s! 3anucu ciiektpoB II1P u IMP.

JoKeH yMeTs:

Wurtepnperupoats ciektpbl AMP u SI1P. TlonyyaTts OCHOBHBIE CEKTPOCKONUYECKUE MapaMeTpBhI.

JlomxeH BIaaeTh:

BriayieTs mpakTMYECKMMM HaBbIKaMH perucrpanuu u oopaborku criektpos SIMP u SI1P.

,HOJ'DKCH AEMOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

CaMOCTOATEIIbHO MTPOBOAUTH PaJUOCIIEKTPOCKOIINYICCKUE U3MCPCHU A

2. Mecto guctmmmmasl (MoayJist) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.11.01 Jucuurivzel (MoAy/in)" OCHOBHOHN MpogheCCUOHATIbHOI
ob6pazosaresnbHOl nporpammsl 03.03.03 "Pagnodusuka (MHbopMalmoHHsle pouecchl M Kubeppu3niecKkne cucteMs)" u
OTHOCHUTCS K JUCIMIUTMHAM 1o BeI6opy yactu OITOIT BO, dopmupyemoii yqacTHUKaMu 00pa30BaTe/IbHBIX OTHOIIEHHUH.

OcBauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O6'beM qUCHUILIHMHBI (MOYJisI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX HA
KOHTAKTHYIO padoTy 00y4amImuxcs ¢ npemnogasarejemM (110 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATEbHYI0
padoTy o0yJamomuxcs

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 2 3a4eTHbIX (ble) euHuUII(bl) Ha 72 Yaca(oB).

KonrakTtHas padora - 60 yaca(oB), B ToM uwciie Jiekiun - 0 yaca(oB), mpakTudeckue 3aHATus - 0 yaca(o), 1abopaTopHbIe
padors! - 60 yaca(oB), KOHTPOJIb CAMOCTOSITEbHON padoThl - ) yaca(oB).

CamocrositesibHast padota - 12 vaca(oB).
KouTposnsb (3auét / ax3amen) - 0 yaca(oB).
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dopma NpOMeKYTOUHOTO KOHTPOJISL TUCLUILIMHEL: 3a4eT B 8 ceMecTpe.

4. Conep:xanue JUCHUIUIMHBI (MOAYJs1), CTPYKTYPHPOBaHHOE MO TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBeIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPYJ0E€MKOCTh (B yacax) CTOSI-

N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-

Bcero | cgopwme | Bcero |popme | 00Ta

Tema 1. Craumonapnsiii AMP 19F B CaF2

1. 8 0 0 0 0 13 0 5
2. |Tema 2. Ummynscusiii AMP 19F B CaF2 8 0 0 0 0 13 0 5
3. |Tema 3. OI1P Mn2+ B CaF2 8 0 0 0 0 13 0 5
4. (Tema 4. OIIP Yb3+ B PbF2 8 0 0 0 0 13 0 5

lToro 0 0 0 0 52 0 20

4.2 Coaep:kaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. Cranuonapueii AMP 19F B CaF2

Y CTpOICTBO CTALIMOHAPHOTO CIIEKTPOMETpA. SIepHOro MarHUTHOTO pe3oHaHca. [lBoitHas Mmoxynsaus. CHHXpOHHOE
Jerektuposanue. Mzmepenue cnekrpos noriomenus 19F B CaF2 B cyuasx, Korja MarHUTHOE T10JIe MapajljiebHO
kpucraorpagpudeckum ocsm C2, C3 u C4. O6paboTKa IKCIIEpUMEHTABHBIX JAHHBIX, CPABHEHHE C PACYETHBIMH.

Tema 2. Umnyuscabiii AMP 19F B CaF2

VCTpOiCTBO M IPUHLIMIT JEHCTBUS UMITYJILCHOTO criekTpoMeTpa IMP npsamoro npeoGpa3oBaHus ¢ KBaapaTypHBIM
JeTeKTHpoBaHUeM. [JaTuiK OZHOKATYIIEYHOTO MMITYJILCHOTO clieKTpoMeTpa. KoMMmyTalust JaT4nKa ¢ MCIoJIb30BaHUEM
yeTBepThBOIHOBOM Lietn. Perucrpanms CCU 19F B CaF2 B ciyvasx, Korja MarHUTHOE TOJI€ NapauIeIbHO
kpucrasuorpapuueckum ocsim C2, C3 u C4. O6paboTKa CUrHAJIOB, CPABHEHKE C TEOPETHYECKUMU JJaHHBIMU. M3MepeHue
BpPEMEHH CIMH-PEIETOYHON peslaKCaliH.

Tema 3. OIIP Mn2+ B CaF2

CriekTpoMeTp DJIeKTPOHHOIO TapaMarHUTHOTO pe30HaHca ¢ ABOiHOM Moaysuued. CBY-tpakT. IIpuHImn qefCcTBUS CUCTEMBI
AITY xymctpona. Vizamepenne marautHoro nons. Perucrpauus ciektpoB DITP Mn2+ (MarHuTHoe moJie napauieasHo ocu C4).
Pacmmpposka cekrpa. Onpenenenve g-paktopa. OrnpeneneHne KOHCTAHT TOHKOHM U CyTIePCBEPXTOHKOM CTPYKTYPBIL.

Tema 4. IIIP Yb3+ B PbF2

Hacrpoiika cnekTpoMeTpa DIeKTPOHHOIO apaMarHUTHOIO pe30HaHca. BblBoj opueHTanuy KpucTaiuia. Perucrpanus cekTpoB
Yb3+ npu TemnepaType kugkoro renus. MaeHtudukanys BKIAJ0OB pa3HbIX H30TONOB B cieKTp. OnpeseneHne napaMeTpoB
CINIMHOBOI'O raMWJIbTOHMAHA JIJIs1 BCEX N30TOMNOB UTTEPOUSI.

CpaBHCHI/IC C paCUYCTHbIMU JAHHBIMU.

5. IlepeyeHb yueOHO-METOIUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yUJaoMUXCs M0
JUCHUNIIHE (MOLYJII0)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

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

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

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

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

aMepHKaHCKoe (PU3NUecKoe OOIIECTBO - WWW.Aps.org
Ka3aHCKUH yHuBepcureT - www.kpfu.ru
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HayYHas TIOUCKOBAsI CHCTEMa - WWW.SCOpUs.com
cBOOO/IHAs FHIMKJIoNeaus - ru.wikipedia.org
3JIeKTPOHHAs OMONTOTeKa - www.ekniga.ru

9. MeToandecKne YKa3aHHA UIA 00yJaIomMUXCcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor MeToanueckue peKOMeH alu
nabopatopHbie | BeimosHeHue 1abopaTOpHON paOOTBI COCTOUT U3 CJSIYIONIUX TAIOB:
padoThI 1. CamocTosTeIbHOE O3HAKOMIICHUE C YIeOHO-METOIMIECKUMH YKa3aHUSIMH K JIJaOOpaTOPHOU padoTe.
2. Cual{a TEOPETUYECKUX OCHOB, H606XOILI/IM]>IX JJ1S1 BBITIOJTHEHU A pa6OTbI 1 [NIOHUMaHU A MOJTYYCHHBIX
PE3yJIbTaTOB.

3. BhInosiHeHUe MPAKTUIECKUX YIPakHEHUI Ha KOMIIbIOTepe Ui (hOPMHUPOBAHMS ITPEBAPUTEILHBIX HABHIKOB
paboThl HA HAYYHOM 000PYIOBaHHH.

4. NzyueHue OJIOK-CXeMBbl YCTAHOBKH M TIOPS/IKA BKITIOYEHUSI-U3MEPECHUA-BHIKTIOUEHHS] YCTAHOBKH.

5. Camo BBITIOJTHEHUE JTAOOPATOPHOI PadOTHI.

6. Harcanue otuera o npojesiaHHoN padoTe

CaMoCTOSI- CTyIeHTbl 10JDKHBI CAMOCTOSITENIEHO U3YYHTh YUeOHO-METOJUIECKUE YKa3aHUsl K JlabopaTtopHoii padote. B
TeJIbHas padoTa | rmpolecce U3yYeH!s] pEKOMEH/IYeTCsl TaKXKe COITOCTABIATh MOyYeHHbIe 3HAHUS ¢ MH(OpPMALUEH CIIeLKyPCOB
"OcHoBbl ciekTpoB II1P" u T.10.

JI71s1 BBITTIOJTHEHMSI IPAKTUIECKHX YITPAXHEHUH Ha KOMITBIOTEPE PEKOMEH/IYeTCsI CAMOCTOSATENHO YCTAHOBUTh Ha
JIMYHOM KoMIbloTepe makeTsl Matlab u Easyspin 1 mpoBecT HECKOJIBKO JOMOTHUTENIBHBIX PACUETOB C
rapaMeTpaMi OTJIMYHBIMH OT 3aJaHHBIX TPETIoAaBaTesieM

3ayer 3aveT NpoBOMTCS MOCJE CauM CTyieHTaMu 4 adopatopHbix padot. [Ipy noarotoBke K caave 3ayera
PEKOMEH]IyeTCsl ellle pa3 MPOYNTaTh TEOPETUUECKUE YaCTH YUeOHO-MEeTOANYECKX nocoduii. Ha 3avere
paspelniaercsi Mmojb30BaThCsl CXEMAMH U PUCYHKaMHU YUeOHO-METOANYECKHUX ocoOuidi. OCHOBHAs Lieb 3a4eTa
MIPOBEPHUTH CIIOCOOHOCTh CBSA3aTh TEOPETHUECKKE 3HAHUS CTYJICHTOB U MOJTyUYeHHbIE MM B PEe3YJIbTaTe
J1a00PaTOPHOU PabOTHI TPAaKTUUECKUE pe3ysbTaThl. CTyIeHTaM peKOMEHIyeTCsI MOJArOTOBUTh OTBETHI IO CBSI3U
TEOPUH U TTPAKTUKHU.

10. Ilepeyenp nH(OPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMBIX MPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
1o JUCHHILINHE (MOAYJII0), BKJIIOYAs IepevdeHb NPOrpaMMHOro obdecnedeHnst 1 HH(¢ OpMAaIMOHHBIX CIPaBOYHBIX
cucrTeM (IIpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAIIMOHHBIX TEXHOJIOTHH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00Pa30BaTEIBHOTO MPOoIecca MO JTUCIUILIIHE
(Momym0), BKJTIOYast IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIICH B
[punoxennu 3 x pabovelt mporpaMMe TUCITUTUIMHBL (MOIYJIS).

11. Onucanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0UMOI1 /IJIsl 0CYII[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHAILINHE (MOIYJII0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO nponecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOst cilenymomue
KOMIIOHCHTHI:

INomeleHyst A71st CAMOCTOATENBHOR PabOThl 00yUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJIbs1) U OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBareibHylo cpeny KOV.

Y4eOHble ayqUTOPUH /TSI KOHTAKTHOM padoTHI ¢ MpernojaBaresieM, YKOMIJIEKTOBAaHHbBIE CIIENMaIN3U POBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KowmrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepUasoB.
MynsTMeaniiHas ayAUTOPHUS.

KommbloTepHbIit Kitacc.

Crienmaan3upoBaHHas J1adbopaTopusl.

Crenpanu3upoBaHHasi J1JabopaTopusl.

Crenuanu3upoBaHHas J1abopaTopusl.

Crenpanu3upoBaHHasi 1abopaTopHsl.

Crenuanu3upoBaHHas J1abopaTopusl.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

ITporpamma cocraBieHa B coorBeTcTBuM ¢ TpedoBaHusAMU PI'OC BO u yuyeOHbIM I1aHOM 10 Hanpasienuio 03.03.03
"Panrodusmka” u npodusto noaroropku "VHGopMalmoHHbIe Npolecchl 1 Kubepdusnieckue cucTemMsl .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.11.01 Jlabopamopusi no usy4eHuio MazHUummsix c60lcme
KBAHIMOBbIX CUCTEM

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka
[podunb noxroroskn: MudopManmoHHsle npoliecchl 1 Kubepdu3nieckre CUCTEMb

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Benbekas, H. 1. SlaepHblil MarHUTHBINA pe3oHaHc. Teopus U MpakTuKa : yueOHoe nocodue : B 3 vactsax. Yacts 2 / H. I1.
Benbckas, O. C. EnblioB , - 2-e u3n., crep. - Mocksa : ®nmata, 2018. - 124 ¢. - ISBN 978-5-9765-3557-2. - Tekcr :
anektpoHHsIit. - URL: https://znanium.com/catalog/product/966424 (nara oopamenus: 23.01.2024). - Pexum gocryna: o
TIOATIHCKE.

2. Ceprees, H. A. OCHOBBI KBAHTOBOI TEOPHH sJEPHOTO MarHUTHOTO pe3oHaHca : MoHorpadus / H. A. Ceprees, I. C.
Ps0ymikun. - Mocksa : Jloroc, 2020. - 272 c. - ISBN 978-5-98704-754-5. - Tekcr : anektpoHHsIil. - URL:
https://znanium.com/catalog/product/1213078 (nara odpamenus: 23.01.2024). - PexuM ocTyna: no MoArvcKe.

3. Hacrpoiika cnextpomerpa X-auanasoHa (pupmsl Bpykep cepun Elexsys u usmepenue criektpos DI1IP B cranmonapaom
pexume: yueobHo-metoaudeckoe rocodue // F0.C. Kyrsun, I.B. Mamun, C.B. OpimHckuii, H.U. Cunkus. - Kazans: Kazanckuii
enepanbublil yauBepeurert, 2017. - 56 c. - Tekcr anekrponssil. - URL :
https://kpfu.ru/staff_files/F935850137/X_band_CW_2017_09_22.pdf (nara obpamenus: 23.01.2024). - Pexum jocryna:
OTKPBITHIN

JomnmoJHUTEILHAS IUTEpATypa:

1. 3apunos, M. M. OCHOBBI TEOpUU CIIEKTPOB JIEKTPOHHOTO MapaMarHUTHOTO pe30HaHca B KpUCTAJlIax : Kypc jekimid / M. M.
3apuros . - Kazans : Kazanckuil rocynapctseHHslii yausepcuter, 2009. - 212 c. (17 3x3. - Hb KOY).

2. DIIP criektpometp Elexsys 580.Yacts 3: [IBoitHOM 371eK TPOHHO-s1AepHBbIi pe3oHaHc (IDP) : yueOHO-MeTOIMYECKOE
moco6re / A.B. [lyrnag, 10.C. Kyteun, I'.B. Mamus u np. - Kazans: Uactutyt pusukn, 2012. - 48 c. - TeKCT 31eKTpOHHBIH. -
URL : https://repository.kpfu.ru/?p_id=35473 (nara oopamenus: 23.01.2024). - Pexxum noctyna: [yist aBTOPU3.
TIOJTb30BaTENEH.

3. Eropos A.B. Uccnenoanue popmbl iuann AMP 19F B CaF2 (metos MOMEHTOB): yue6HO-MeToandeckoe nocooue / A.B.
Eropos, M.C. Tarupos. - Kazans: HcTuTyT (huizuku, 2013. - 55 c. - Tekcr anextponHsIil. - URL:
https://kpfu.ru/publication?p_id=72516 (nata obpamenus: 23.01.2024). - Pexxum mocTymna: yist aBTOPU3. MOJIb30BATEIICH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.11.01 Jlabopamopusi no usy4eHuio MazHUummsix c60lcme
KBAHIMOBbIX CUCTEM

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka
Ipoduns noxroroskn: MudopmanmoHHsle npoliecchl 1 Kubepdru3nieckre CUCTeMb

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

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 ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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