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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 muciMIUTHHEL pa3padoTai(a)(u): goreHT, K.H. Mamun I'.B. (Kadenpa kBaHTOBOI 31eKTPOHUKH 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 PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
[K-2 CIIOCOOHOCTBIO UCTIOIb30BATh OCHOBHBIE METO/IbI PANUO(pU3NUECKUX U3MEPEHUI
[1K-6 CITOCOOHOCTBIO BHEJIPSITH TOTOBBIE HAYYHBIE Pa3paOOTKH

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUTAHY (MOIYJIb):
IoyokeH 3HATh:

Crioco6w! 3amicu criektpos DI1P u SIMP.

HoykeH ymeTh:

Nurepnperuposats ciekTpbl AMP u SI1P. TlonyyaTts OCHOBHBIE CHEKTPOCKONUYECKUE MapaMETPHL.

I[OIDKGH BJIa€Th:

Briajiets MpakTMYECKMMHU HaBbIKAMH perucrpanuu u oopadorku criektpoB SIMP u DI1P.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

CaMOCTOATEIIbHO MMTPOBOAUTH padUOCIEKTPOCKOITUYECKUE UBMEPEHUA

2. Mecto gucuumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHas qucruIuivHa (MOayJb) BKoveHa B pasgen "B1.B.JIB.11.01 ducuuruiuasl (MOayM)" OCHOBHOM NMPOecCHOHANBbHON
obpazosarenbHol nporpammsl 03.03.03 "Paguodusuka (KeantoBast 1 CBY aekTpoHUKa)" ¥ OTHOCUTCS K TUCHMIUIMHAM O
BIOOpY yactu OITOIT BO, popmupyemoii yuacTHUKaMKU 0OpPa30BATENbHBIX OTHOILICHUIA.

OcBauBaercs Ha 4 Kypce B 8 cemecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ nNpenojasareieM (110 BHAaM y4eOHBIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

O06m1ast TPyIOEMKOCTh IUCIATUTMHBI COCTaBJISIeT 2 3a4eTHHIX (bie) eMUHUI(b) Ha 72 Jaca(oB).

KonraktHast padota - 60 yaca(oB), B ToM umcie jekuuu - 0 yaca(oB), npakruueckue 3aHsaTus - 0 yaca(oB), nabopaTopHbie
padotsl - 60 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM padoThl - 0 yaca(oB).

CamocrositenbHast padoTa - 12 yaca(oB).
Kontpons (3auér / s3x3amen) - 0 gaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIIUILIMHEL: 3a4eT B 8 ceMectpe.
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IMporpamma auctuiieb "JlabopaToprst O N3y9YeHNI0 MAarHUTHBIX CBOMCTB KBaHTOBHIX cucTeM'; 03.03.03 "Pagmodmsuka’.

4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 60Ta

Tema 1. Craumonapusii AMP 19F B CaF2

1. 8 0 0 0 0 13 0 5
2. (Tema 2. Umnynbscueni IMP 19F B CaF2 8 0 0 0 0 13 0 5
3. [Tema 3. SIIP Mn2+ B CaF2 8 0 0 0 0 13 0 5
4. (Tema 4. OI1P Yb3+ B PbF2 8 0 0 0 0 13 0 5

lToro 0 0 0 0 52 0 20

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. Cranmonapueni AMP 19F B CaF2

YCTpONCTBO CTAIMOHAPHOTO CIIEKTPOMETPA. SIIepHOro MarHUTHOTO pe3oHaHca. [IBoitHas moxynsaiwms. CHHXpOHHOE
Jerektuposanue. smepenue cnektpos norsomenus 19F B CaF2 B ciayuasx, Korja MarHUTHOE 10JIe MapajyiebHO
kpucrauorpapudeckum ocsim C2, C3 u C4. O6paboTKa IKCIEPUMEHTAIBHBIX JAHHBIX, CPABHEHHUE C PACUETHBIMHU.

Tema 2. Umnyabcupiii AMP 19F B CaF2

Y CTpoHCTBO M MPUHIMIT JEUCTBHS UMITYJIbCHOTO criekTpoMeTpa SIMP npsimoro npeo6pazoBaHust ¢ KBagpaTypHBIM
JeTeKTUpoBaHreM. JJaTuiK OTHOKATYIIEYHOTO UMITYJILCHOTO CIieKTpoMeTpa. KoMMyTarms gaTunka ¢ Mcroib30BaHNEM
uyeTBepThBOIHOBOM Lenu. Perucrparmsa CCU 19F B CaF2 B ciry4asx, Korga MarHUTHOE MOJie NapajuleNbHO
kpucrayuiorpacgrdeckum ocsim C2, C3 u C4. O6paboTKa CHUTHAJIOB, CPABHEHHUE C TEOPETHYECKUMHU JJaHHBIMU. V3mMepenue
BpPEMEHH CIHMH-PEIIETOYHOH peslakcaIyy.

Tema 3. SIIP Mn2+ B CaF2

CriekTpoMeTp DIeKTPOHHOTO TApaMarHUTHOTO pe30HaHca ¢ ABoiHOM Moy siuern. CBY-tpakt. [IpuHIMT OefdCTBUS CHCTEMBI
AITY xymctpona. Vamepenne marautaoro nosns. Perucrpanus criektpoB DITP Mn2+ (MarHuTHOe mosie napawieasHo ocu C4).
Pacimmposka ciekrpa. Onpenenenre g-paktopa. OrpeneneHne KOHCTAHT TOHKOHM U CYIIePCBEPXTOHKOHN CTPYKTYPBL.

Tema 4. IIIP Yb3+ B PbF2

Hacrpolika ciekTpoMeTpa DJIeKTPOHHOTO apaMarHUTHOIO pe3oHaHca. BeiBoj opreHTamy Kpuctaiuia. Perucrpanus ciekTpoB
Yb3+ npu TemrnepaType KUIKOro renus. MneHTudukanms BKIAJI0B pa3HbIX U30TOMOB B cieKTp. OnpeseneHne napaMeTpoB
CIIMHOBOT'O FaMIJIbTOHMAHA [U1s1 BCEX U30TOIOB UTTEpOUs.

CpaBHCHI/IC C paCUYCTHbIMU JaHHbIMU.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCeYeH s ISl CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS 10
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosiTesibHast padoTa MoApasAenseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYAIOIMXCS BKIIOYACT KaK MOJIHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCLHMIUIMHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOsTeNbHOM paboThl 00yJaloIrecs YNTAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHKUs1, HANIpaBJICHHbIC Ha 3aKpeIIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUILIMHE.
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢onze o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayomas HHPOpMaLus:

— COOTBETCTBUE KOMIIETEHIUI IJIAHUPYEMbIM pe3y/ibTaTaM 00yJYeHHsl [0 JUCIUIUTHHE (MOJIYJIIO);
— KpUTepuH OlleHUBaHUs1 CDOPMUPOBAHHOCTU KOMIIETEHITUIA;

— MeXaHu3M (POPMHUPOBAHUS OIEHKH IO TUCIUTUTIHE (MOLIYIIO);

— OMNHCaHMe MOPSIKa MPUMEHEHHUs U MPOLIeyPbl OLICHUBAHUS AJIs1 KaXKI0ro OLIEHOYHOI'O CPE/ICTRA;
— KPUTEPUH OIIEHUBAHUS TSI KAKIOTO OIIEHOYHOTO CPE/ICTBA;

— coliepkaHKe OLIEHOUHbBIX CPEJICTB, BKIIOYAs TPeOOBaHMSI, TIPebsIBIIsIeMble K ACHCTBUSM 00YYaIOIIMXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iprtoxkenun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIHMILIAHBI (MO XYJIs)
OcBoeHMe TUCIUILTMHBL (MOJLYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHOM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeHHMI/I N

- B leyaTHOM BuJe - B Hayuno# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyaioliiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHY C MPABUIIAMU 10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHBIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNIeKTpOHHBIH yHUBepcuTeT . [1pn HCronb30BaHNM MTeYaTHBIX N3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH MU U3 pacuera He MeHee 0,5 sk3emiuisapa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) Kak/I0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON JTUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

aMeprKaHcKoe (hPM3NUeCcKoe OOIIECTBO - WWW.aps.org
Ka3aHCKU# yHuBepcuteT - www.kpfu.ru

Hay4Hasi [IOMCKOBasl CUCTEMa - WWW.SCOpPUS.COom
cBOOO/IHAs FHIMKJIONeus - ru.wikipedia.org
3JIeKTpOHHAs1 OMOIMoTeKa - Www.ekniga.ru

9. MeToandecKne yKa3aHHA UIA 00yUJaIomMXCs M0 0CBOEHUIO JUCIHUILIAHBI (MOXyJIsT)

SAEKTPOHHBH
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Bujg paéor MeToanuyeckue peKOMeHIalu
naboparopHbie | BeimonHeHue 1abopaTopHON pabOTHI COCTOUT U3 CISIYIONIUX TAIOB:
padoThI 1. CamocTosiTeIbHOE O3HAKOMIICHUE ¢ YIeOHO-METOIUIECKUMH YKa3aHUSIMH K JIJa0OpaTOPHOU padoTe.
2. Cnaqa TEOPETUYECKUX OCHOB, HCO6XOHI/IM]>IX JJ1s1 BBITIOJTHEHU A pa6OTI)I 1 [NIOHUMaHU A MOJTyYCHHbBIX
PE3YJIbTATOB.

3. BrImosTHeHNe MPAaKTUIECKUX YIPakHEHUH Ha KOMIIBIOTepe T (hOPMHUPOBAHHUS NIPEIBAPUTETLHBIX HABHIKOB
paboThl HA HAYYHOM 000PYIOBAHHH.

4. NzyueHure OJIOK-CXEMBI YCTAHOBKH U TIOPS/IKA BKITIOYEHUSI-M3MEPECHUI-BHIKTIOUEHHS] YCTAHOBKH.

5. Camo BBITIOJTHEHUE JTAOOPATOPHOI PadOTHI.

6. Harmucanme otdera o Mpojie/laHHOMW padboTe

caMocCTOSsI- CTyJeHTbl 10JDKHBI CAMOCTOSITENIEHO U3YUHUTh YUeOHO-METOJUIECKUE YKa3aHUs K JlabopaTopHoii padote. B
TeJIbHas padoTa | mpolecce U3yYeHUs] pEKOMEHYEeTCsl TaKXKe COIMOCTABIATh MOJyYeHHble 3HAHKS ¢ MH(OpPMaLUeH CIIeLKypCOB
"OcHoBH criekTpoB DIIP" u T.1.

JL71s1 BBINIOJTHEHHU S TPAKTUYECKUX YIPaKHEHUI Ha KOMITbIOTEpe PEKOMEHIYETCsl CAMOCTOSTEIbHO YCTAHOBHTD Ha
JIMYHOM KoMITbloTepe nakeTsl Matlab 1 Easyspin 1 mpoBecTH HECKOJIBKO JOIOIHUTEBHBIX PACUETOB C
napameTpaMy OTIMYHBIMU OT 3aJAHHBIX [TPENoAaBaTeIeM

3a4er 3aveT NpoBOAMTCS MOCJIE CauM CTy/ileHTaMu 4 jadopatopHbIx padoT. I1py noarotoske K caave 3avera
PEKOMEH/IyeTCsl ellle pa3 MPOYNTaTh TEOPETHUECKUE YaCTH YUeOHO-METOANYECKNX nocodmii. Ha 3avere
paspeniaeTcsi MoJb30BaThCsl CXEMaMH U pPUCYHKaMHU YUeOHO-METOANYECKHUX ocoOuid. OCHOBHas LieJb 3a4eTa
TIPOBEPUTD CIIOCOOHOCTH CBSI3aTh TEOPETUUECKUE 3HAHUSI CTYJICHTOB U MMOJTyYeHHbIe UMY B pe3yJIbTaTe
J1a00PaTOPHOU PadOTHI MPAKTUYECKUE pe3ybTaThl. CTyIeHTaM peKOMEH/IyeTCsl MOJrOTOBUTh OTBETHI TI0 CBSI3U
TEOPUU U MPAKTUKHU.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIO0JIb3yEeMBIX IIPH OCYII€eCTBJEHHHA 00Pa30BaTeJbHOr0 NMponecca
no JUCHUILIHHE (MO/IYJII0), BKJIIOYAs MepevYeHb MPOrpaMMHOro odecnedeHnss 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX ITPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAs MTepedeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTaBIICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOTO
npomnecca no JUCIHAILINHE (MOIYJII0)

MarepraibHO-TEXHHUECKOE 00ecTieueHre 00pa3oBaTeILHOTO TPOIIECCa TT0 JUCIUILTAHE (MOYJIO) BKIIIOUAET B ceOs CIeqyIONIne
KOMIIOHEHTHI:

[NomemeHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOEJIbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHO!N TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyrna
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTep 15 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.
MynbTUMeINIHHAS 8y IUTOPHSL.

KommnbloTepHBIit KJtacc.

Crenuanu3upoBaHHas 1abopaTopusl.

Crenuanu3upoBaHHas J1abopaTopusl.

Crienmann3npoBaHHas J1JadopaTopusl.

Crenuanu3upoBaHHas 1abopaTopusl.

Crienman3npoBaHHas J1abopaTopusl.

12. CPEIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpe6HOCTHM oﬁyqalonmxc;[ HNHBAJUIA0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HGO6XOJII/IMOCTI/I B O6paBOBaTeHLHOM npouecce MpUuMEHAITCA CIICAYIOIME METOAbl U TEXHOJIOTMH, 06J'ICFLIEIIOH_II/IC
BOCIIpUATUE I/IHCbOpMaHI/II/I O6y‘-laIOI_HI/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1S Pa3IMYHBIX MOJIb30BATENCH;
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBetcTBum ¢ TpedoBaHusiMu PT'OC BO u yue6HbIM ruianoM no Harpasienuio 03.03.03
"Papnodmsuka” u npodumo noarotoBku "KeantoBas u CBY anexktponuka'.

SAEKTPOHHBH
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.11.01 Jlabopamopusi no usy4eHuio MazHUummsix c60lcme
KBAHMOBbIX CUCeEM

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

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka
IIpocpuis noarorosku: KeantoBas u CBY aneKTpoHMKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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 obpamenus: 10.05.2023). - 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: 10.05.2023). - Pexum gocTymna: o NoArvcKe.

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: 10.05.2023). - Pexum jocryna:
OTKPBITHIN

lonosHATE ILHAS JUTEpPATYpa:

1. 3apunos, Makcyt MyxameTr3ssHOBIY. OCHOBBI TEOPUH CTIEKTPOB 3JIEKTPOHHOTO MTapaMarHUTHOTO PE30HAHCA B KpUCTAJUIAX !
Kypc Jexuuid / M. M. 3apumnos . - Kaszans : Kazanckuii rocynapcrsennsiii yansepenteT, 2009. - 212 c. (17 3k3. - HB KOYV).

2. DIIP cnextpometp Elexsys 580.Yactp 3: J[BOWHON 31€KTPOHHO-sIIepHbII pe3oHaHC (IDAP) : yuedHO-MeTOAMYeCKOe
noco6ue / A.B. [lyrnas, }0.C. Kyrtbun, I'.B. Mamus u ap. - Kazans: Unctutyt dusmku, 2012. - 48 c. - TeKCT 2JeKTPOHHBIN. -
URL : https://repository.kpfu.ru/?p_id=35473 (nata oopamenus: 10.05.2023). - Pesxxum mgoctyna: Ijist aBTOPH3.
HoJb30BaTenei.

3. Eropos A.B. ccnenoanue dopmsl imauu AMP 19F B CaF2 (meton MOMEHTOB): yaeOHO-MeToanueckoe nocodue / A.B.
Eropos, M.C. Tarupos. - Kazans: nctutyt pusukn, 2013. - 55 c. - Tekcr anextponnsii. - URL:
https://kpfu.ru/publication?p_id=72516 (nata obparuerus: 10.05.2023). - Pexum goctyma: [jisi aBTOpU3. MOJIb30BaTeeH
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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

IIpocuss noarorosku: KeantoBas n CBY sneKTpoHUKa
Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Hauana oOyuenusi Mo oOpa3oBatesibHOM nporpamme: 2025

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.
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