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IMporpamma auctuinHb "V3ydeHne KBaHTOBBIX CBOIMCTB KoHeHcHpoBaHHHIX cpex’; 03.04.03 "Pagnodusuka”.

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 auctuinHb "V3ydeHne KBaHTOBBIX CBOIMCTB KoHeHcHpoBaHHHIX cpex’; 03.04.03 "Pagnodusuka”.

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
KOMIIETEeHI[UN npuoopeTaeMoii KOMIETEHIINN
OIlK-3 CriocoOeH PUMEHSITh COBpeMEHHble NH(OPMAIMOHHBIE TEXHOJIOTHHU, UCTIONb30BATh
KOMIBIOTEPHBIE CETH U TIPOrPaMMHBIE ITPOAYKTHI AT pellieHrs 3aa4 MPopecCUOHATBHON
eATETbHOCTH.
TIK-1 (CIIoCOOHOCTBIO MCIOJTB30BATh B CBOSH HAYYHO-MCCIIEA0BATEILCKON JIeATEIbHOCTH 3HAHHE
COBPEMEHHBIX MTPOOJIEM M HOBEHIINX JOCTHKEHUN (PU3UKH U Pagrio(pU3UKH

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

- COBpeMEHHOE TeOpeTHUYEeCKOe OMMCaHe OOMEHHBIX JIMTAaHIHBIX B3aMMOCHCTBUN ;

- TEOPETUIECKNE OCHOBbBI COBPEMEHHBIX SKCIIEPUMEHTAJIbHBIX METOAOB UCCIIEJOBAHWA B obacT 9JIEKTPOHHOI'O
NapaMarHMuTHOT'O pe€30HaHCa;

- OCHOBHBI€ KJIACCUYECKUE U COBPEMEHHBIE SKCIIEPUMEHTAJIbHBIE PE3YJIbTATHI I10 UCIOJIL30BAHHUIO JIEKTPOHHOI'O
IapaMarHuTHOIo pe€3oHaHca.

JoKeH yMeTh:

MIPUMEHSTh COBPEMEHHBIE METO/IBl TEOPHH IS PACYETOB CBEPXTOHKOM CTPYKTYpHI crieKTpoB DIIP.
JlomxeH BlIafeTh:

HABBIKAMU aHAJIU32 CJIOKHBIX CIIEKTPOB JIEKTPOHHOIO NMapaMarHUTHOTO PE30HAHCA.

JloJKeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTb:

K nonnmanmio DI1P kak 0gHOrO M3 METOAOB KBAaHTOBOM pagroU3nKU

2. Mecro gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnmruivHa (MOIYJb) BKMoveHa B paszaen "B1.B.02 [Mucnurummast (Moxysm)" OCHOBHOH MPO(ecCHOHANTBHON
obpazosatenbroi nporpammsl 03.04.03 "Paguodusuka (KBaHTOBBIE yCTpOICTBA M PaIMO(OTOHUKA)" M OTHOCUTCS K YacTh
OIIOII BO, opmupyemMoit yuacTHUKaMu 0Opa30BaTeIbHbIX OTHOIICHH.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. 06bem JAUCIMITIJINHbI (MOIlleﬂ) B 3a4Y€THLIX €/IMHUIAX ¢ YKa3aHUEM KOJINYE€CTBA YaCOB, BbI/ICJICHHBIX HA

KOHTAKTHYIO Pa0oTy 00y4aluuxcs ¢ npemnogasareieM (10 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTABIIAET 5 3a4eTHhIX (bie) enuHuIl(bl) Ha 180 vaca(oB).

KonraktHast padota - 52 vyaca(oB), B TOM YKCIIe JeKIuu - 26 yaca(oB), MpaKTUIECKHe 3aHsTHUs - 26 yaca(oB), 1JaOOpaTOpHbIE
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocrosTenbHast padoTa - 74 yaca(oB).
KouTposns (3auét / x3amen) - 54 yaca(oB).

Popma MpomMeRyTOUHOro KOHTPOJIS JUCLIUILIMHBL: 3K3aMeH B 1 cemectpe.

4. CoaeprkaHue JUCHHUILIAHBI (MOIYJIs), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jiesaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJIHY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHIl IVIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PatoThI 0 JUCHHILINHE (MOIYJIIO)
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IMporpamma auctuinHb "V3ydeHne KBaHTOBBIX CBOIMCTB KoHeHcHpoBaHHHIX cpex’; 03.04.03 "Pagnodusuka”.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) 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. Ucnosnb3oBanue s3pika Python u Matlab B
(pusmueckux pacuerax. Mcnonb3oBaHue 0601049eK 1 2 0 2 0 0 0 6

L. pycharm u googlecolab.

2. (Tema 2. DnekTpoHHas CTPyKTypa aToMa. 1 2 0 2 0 0 0 6

3 Tema 3. Teopus rpymni 1 OCHOBBI 1 > 0 > 0 0 0 6
KpucTtayorpapuu

4. Tema 4. Kpucranmueckoe nose u crektpst DI1P. 1 2 0 2 0 0 0 6

5 Tema 5. CPCpXTOHKOC U CyTIepCBEPXTOHKOE 1 > 0 > 0 0 0 6
B3auMOJIEUTBHE
Tema 6. Marpuiia INIOTHOCTU B MATHUTHOM

6. [pe3onaHce. KBaHTOBBIE KOMITBIOTEPBI. 1 2 0 2 0 0 0 6

7 Tema 7. Meton (pyHKIMOHATA TUIOTHOCTH B 1 2 0 2 0 0 0 6
MarHUTHOM PE30HAHCE.

g Tema 8. MeTtoapl U3MepeHUs1 JOKATbHOI 1 3 0 2 0 0 0 6
CTPYKTYPbI TBEPIbIX TEJL.

9 Tema 9. OOMeHHOE B3aUMOJEHCTBHE IBYX LIEHTPOB. 1 3 0 > 0 0 0 7

Tema 10. Ycpennenue cnektpos 1P nuxeHnem
W3menenue nmmpunsl uHun DI1P npu nemxenuny,
10. [konebaHusAX MM U3MEHEHUN CUMMETPUH 1 2 0 3 0 0 0 6
MapaMarHUTHBIX LIEHTPOB.

11. Tema 11. Meroguku pacdera cnektpos DIIP. 1 2 0 2 0 0 0 7
12. Tema 12. Pacuerts! ciektpos II1P ¢ npumeneHnem 1 2 0 3 0 0 0 6
EasySpin.
l1Toro 26 0 26 0 0 0 74

4.2 Coaep:kaHue JUCHUILIMHBI (MOIYJIs1)

Tema 1. Ucnoas30Banue sizbika Python m Matlab B ¢hnznuecknx pacuerax. Mcnoab3oBanne 06oa049ek pycharm n
googlecolab.

JlekumoHHBIM MaTepran: PaccMaTprBaloTCsl METOIVMKM pacyeTa B HAYYHBIX cHcTeMax. [laloTcst ocHOBHI s3bIka Python.
PaccmarpuBatoTcst OCHOBBI MaTpU4HO# anreOps! 1uist Python+Numpy 1 Matlab. Paz6upaetcs kox 1yt Hanbosee
paccrpocTpaHeHHBIX 3a1a4 B makeTax Python+Numpy u Matlab.

HpaKTI/I‘{CCKI/IC 3aHATUA: CTy)leHTI)I BBITIOJIHAIOT pAJ 3a;1am/n?1, CIIyKalllnX IJid 3aKpEeIICHUA 3HAHUU 1 yMeHI/Iﬁ B
HCITOJIb30BAaHUM A3bIKa Python.

CamocrosiTesbHas padoTa CTYICHTOB COCTOUT B MOKMCKE Y MU3YYECHHUHU OECIUIATHBIX KYPCOB IO sI3BIKaM
Python u Matlab

Tema 2. DJeKTPOHHAsI CTPYKTypa aToMma.

JlekumonHsI MaTepran: PaccMaTprBaeTcst B3aMMOEANCTBHS SJIEKTPOHOB 000JIOUKH M siipa. BBogMTCS raMuiibToHnaH
OZIHOYACTUYHOIO B3aUMOE/ICTBHSI. 3aIl0JIHEHbIE M He3aroTHeHHbIe 000J10uky. [Ipeobpa3oBaHie OJHOIEKTPOHHBIX (DYHKIMI B
CJIETPOBCKHME AETEPMUHAHTHI. THIIBI TIpecTaBIeHNs BOJHOBBIX (DyHKIMI 31eKTpoHOB. basuc ¢pynkumii Ciatepa, [aycca,
PAW. MosekynsipHble opouTanu. BzanMozeiicTBre aTOMOB ¥ HOHOB B OPraHUYECKHX BEIIECTBaX.

ITpakTueckue 3aHATUA: CTYICHTBI BHIIOIHSIOT PsiJ 3alaHUH MO pacyeTy paJuallbHON YacTH BOJHOBBIX (DYHKLUM,
BU3YyaJI3aluy (DYHKIMU IEKTPOHHON MJIOTHOCTH.

CamocrosiTesnbHasi padoTa CTyJEHTOB COCTOUT B IOCTPOEHUH MOJIEKYJISIPHBIX opouTaseit Mojekysl CO2

Tema 3. Teopusi rpynn u 0CHOBBI KpucTaLiorpacgpuu
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IMporpamma auctuinHb "V3ydeHne KBaHTOBBIX CBOIMCTB KoHeHcHpoBaHHHIX cpex’; 03.04.03 "Pagnodusuka”.

HCKHI/IOHHHﬁ Marepua: ,HaIOTCH OCHOBHBI€ IMOJIOKEHNA TCOPHUU T'PYIIIL: TOPAAOK I'PYHIIbI, IPEACTABJICHUE I'PYIIIIbI, XaPAKTEP
npeacTaBJICHUA. PaCCManI/IBaeTCH MNPUBOAUMBIE U HETTPUBOAUMBIC ITPEACTABJICHUSA. Twuns! TOYedHBIX rpyni CMMMETPUMN B
Kpucrajuiax. CI/IMMCTpI/If{ " raMuJIbTOHUAH, 0a3uc BOJHOBBIX q)yHKHI/Iﬁ HETTPUBOAUMBIX HpeHCTaBHeHHﬁ.

IMpaktrueckue 3ansaTHA: CTYASHTHI BBIIOIHSIOT PsJ 33IaHUH 10 COCTABJICHUIO TIPECTABIEHUI IPYIIT CHMMETPHH, PacueTy
MaTpHULbl YMHOKEHHS U XapaKTepoOB MPeCTaBIeHNH, UCIONb30BaHnU D-MaTpuiisl Burnepa.

CamocrosiTenbHast paboTa CTyAEHTOB COCTOMT B pacueTe IOJMHOMOB JUIS 9eIEKTPOHHBIX KOH(UTYpaTIvid.

Tema 4. Kpucramumdeckoe noJe u cnekrpbl JIIP.

JlekIMoHHBIN Marepual: PaCCManI/IBaeTCH PasJIoKEHUE MOTEHIIMAJIa KYJIOHOBCKOT'O B3aMMOJICUCTBUS B Oasuce CCl)epI/I‘leCKI/IX
q)yHKIII/II;'I. Hepepacqu MoTEHIKMAJIa K NOJIMHOMUHAJIbHOMY ITPEACTABJICHUIO. Brenenve sKBUBaJIEHTHBIX orneparopoB CruBeHca.
HOCTpOGHI/IC CIIMHOBOIO raMuJibToHMaHa. [locnenosarenbHO paccMaTpuBalOTCA 0COOEHHOCTH CIICKTPOB 3JIEKTPOHHHOI'O
IMapaMarHuTHOIO p€30HaHCa B CJIydae Korjga noTreHuuaa KpuCTauIM4eCKOro 1noJjid UBMEHAECTCA B CTOPOHY MMOHUKECHU A
CUMMETpPUHU, OT Ky61/1qe01<01?1 JI0 MOHOKJIMHHOM. I'ekcaroHaybHast CUMMETpUH.

IMpaktiueckue 3aHATUSA: CTyIEHTHI BHIIONHSIOT PsJl 3aJaHUI 110 pacyeTy MapaMeTpoB KPUCTATUTMYECKOTO MO IS
KPHUCTAIOB KYOUUECKOM, OKTA3IPUIECKON U pOMOMUYECKON CUMMETPHIA.

CamocrosiTesbHas paboTa CTYICHTOB COCTOUT B BBIYMCIICHHH KO3(D(PUIIEHTOB Mepepacyera MapaMeTpoB KPUCTATIIMUECKOTO
T0JIS B PA3JIOKEHUH MO chepruueckiM (PYHKIMSIM K IpaMeTpam B 6asuce orepatopoB CTHBEHCA.

Tema 5. CBepXTOHKOE H CyepCBEePXTOHKOE B3aNMO/IeTBHE

JlexumonHeIi MaTepuain: PaccmaTpuBaeTcst B3aMMOJIEHCTBUE MAPAMarHUTHBIX IIEHTPOB C MAHUTHBIMU MOMEHTaMHU SIAEP.
JIUrosb-IUMobpHOE B3aMMOJIEHCTBUE M KOHTaKTHOE B3aumojiericTBue ®Pepmu. O6cyxaaeTcsi BO3MOKHOCTb Oy YEHHUSI
JIOTIOJTHUTEIbHON MH(MOPMAIIMK, KOTOPast MOKET OBITh MOJTyYeHa M3 aHAJIN3a 3aMPelICHHbIX JIMHAU B CIIEKTPE JIEKTPOHHHOTO
MapaMarHMTHOTO Pe30HaHCA MPH JIMTAaHJAHOM B3aMMOAEUCTBUM.

[paktryeckue 3ausTUsA: CTYASHTH IPOBOIAT PAcCUYET CBEPXTOHKOW M CYIIEPCBEPXTOHKON CTPYKTYPBI HOHOB MapraHua ¢
WICTIOIb30BAHUEM CHMBOJIbHBIX BBIYMCIICHHH.

CamocrosiTenbHasi padoTa CTYJEHTOB COCTOUT B M3YUEHUH METO/IOB BHIUMCIICHHUS KOHTAKTHOTO B3aMMOIEHCTBHSL.
Tema 6. MaTpunia NJI0THOCTH B MAarHUTHOM pe3oHaHce. KBaHTOBbIe KOMIIBIOTEPHI.

JlekumonHslit Matepuan: Beoaurcs ocHoBbl MeTos10B JInyBuiis u ¢oH-Heiimana. PaccmarpuBaercst pacyer CCH B 0ObIYHOM U
CTaLlIOHapHOM ciy4dae. [IpUBogATCS METOANKY BHIYMCIIEHNS UMITY/IbCHBIX clieKTpoB DITP. 3anyTaHOCTh KBaHTOBBIX
coctosiHMiA. Vcnosb30BaHMe MATHUTHBIX CUCTEM B KBAaHTOBBIX KOMITBIOTEPAX

IIpakTuyeckue 3anAaTUA: CTyIeHTH IPOBOJAT paccueT cnekTpa ESSEM .
CamocrosTesbHas padoTa CTYIeHTOB COCTOUT B U3ydeHuu anroputMa Ilopa.
Tema 7. Meto (hyHKIMOHAJIA IVIOTHOCTH B MArHUTHOM Pe30HaHCe.

JlexioHHBIA MaTepran: MeToapl pacyeTsl CTPYKTYpbI TBEPABIX TeJI U3 HepBbIX NpHHIUIOB. [Iporpamma Orca. Meton
(pyHKIIMOHATA SNIEKTPOHHOM IIOTHOCTH. PacueTsl mapameTpoB 1P mcxonas u3 3HaHUS IEKTPOHHOU TUIOTHOCTH. [IporpaMmsl
Quantum espresso u Gipaw.

HpaKTI/I‘IeCKI/Ie 3aHATUA: CTy,HeHTI)I IMMPOBOJAT PACCUET CHEKTPOCKOIINMYCCKUX XAPAKTECPUCTUK OJHOT'O U3 KPUCTAJIJIOB .

CamocTosiTesbHas paboTa CTYICHTOB COCTOUT B MOKMCKE MPOrPaMM KBAHTOBO-XMMHUYECKU3 PACUETOB M M3yUEHUH UX OCHOBHBIX
0COOeHOCTEN.

Tema 8. MeToabl H3MepeHHsI JJOKAJIbHOI CTPYKTYPHI TBEPABIX TeJl.

JlextmonHsIi MaTeprax: CIFHOBHI TaMHJIBTOHHAH C YYETOM TOHKOW CTPYKTYPHI U CYIIEPCBEPXTOHKOH CIIEKTpa
3JIEKTPOHHHOTO MapaMarHUTHOrO pe3oHaHca. Beibop ocu Z. fInepHoe 3eeMaHOBCKOE B3aHMOJICHCTBYE, IPOSIBJICHHE B CIEKTPax
3JIEKTPOHHHOT'O TAPAMarHUTHOTO PE30HAHCA U JBOIHOTO JIEKTPOHHO-AEPHOTO pe3oHaHca. ITapameTpsl crieKTpa JBOHHOTO
3JIEKTPOHHO-SIIEPHOTO PE30HAHCA C YI€TOM TOHKOH CTPYKTYphI ciekTpa ISP

IIpakTryeckue 3aHaTuA: CTyIeHTH IPOBOJAT paccueT crekrpa IIAP mia mona ¢ S=1 u I=1.

CamocrosTesbHas padoTa CTYIEHTOB COCTOUT B MOKMCKE AOTOJHUTEIBHBIX METOIMK U3MEPEHUS JIEKTPOHHO- IEPHBIX
B3aMO/IEICTBUI.

Tema 9. O6MeHHO€ B3aUMOJeliCTBIE JBYX IEHTPOB.

JlexumonHnslid Matepuai: [Ipssmoe ooMeHHOe B3auMozeiicTBie. KocBeHHOe 0OMeHHOe B3auMoencTBre. AHTH(EPPOMArHUTHOE
1 (peppoMarHuTHOe OOMEHHOE B3aUMoJeicTBIe. VIHTerpa nepekpblBaHus JIEKTPOHHBIX 000sI04eK. PaccMarpuBaioTest
TIPUOJIFKEHNS] IPH KOTOPBIX BOBMOKHOU M3Y4YEHUE CUIIBHOTO OOMEHHOTO B3aUMOJEHCTBUS METOOM JIEKTPOHHHOTO
NapaMarHUTHOTO pe3oHaHca. MIHTerpassl epeKphlBaHusI IPH AaHTUCUMMETPHYHOM OOMEHHOM B3aMMOJCHCTBUH, IPEPXOX K
CIIEKTPOCKONMYECKUM NIapaMeTpaM. BiMsiHie aHTHCHMMETPUYHOTO OOMEHHOTO B3aUMOJEHCTBHSA Ha CIIEKTP JIEKTPOHHHOTO
MapaMarHUTHOTO PE30HAHCA.

HpaKTI/I‘{CCKI/Ie 3aHATUA: CTy)leHTbI IMMPOBOJAT PAaCCUET CIIEKTpa ABYX B3aPIMO)16ﬁCTBy10H.[PIX NnapaMarHuTHBIX LIEHTPOB

CamocrosiTebHasl padoTa CTYICHTOB COCTOUT B MOKMCKE METOIMK U3MEPEHHUS SHEPTUX B3aUMOCHCTBIS OOMEHHO-CBSI3aHHON
TIaphl.

Tema 10. Ycpeanenne cnektpoB JIIP neuxkennem U3menenne mupuabl Juand IIP npu nBu:xeHnN, KoJiedaHHsIX
WIH H3MEeHEeHNH CHMMETPUH MapaMarHuTHHIX IEHTPOB.

SAEKTPOHHBH
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IMporpamma auctuinHb "V3ydeHne KBaHTOBBIX CBOIMCTB KoHeHcHpoBaHHHIX cpex’; 03.04.03 "Pagnodusuka”.

Jlexumonnsiit matepuan: IIIP B xuakocTu. YcpeaHenue qBuxxeHueM Mosiekyl. Turisl Xxapaktepa ycpeanenuil. Ddgdext Ana-
Temnepa. BricTphiii 1 MeIeHHBI 00MeH. OOMEHHOe CyKeHHe JIMHUAH 3JIeKTPOHHHOTO MTApaMarHUTHOTO Pe30HAHCA.

IMpaktiyeckue 3aHsaTUs: CTyAEHTH IPOBOIAT paccyeT CrieKTpa noHa Meau 11 B KyOuueckoMm KpucTase.

CamocrosresbHas pa60Ta CTYACHTOB COCTOUT B BBIBOJC CI)OpMyJ'I HU3MEPEHMA HIMPUHBI C TOMOIIBIO TEOPUX MATPUIIBI
IIJIOTHOCTH.

Tema 11. MeToauku pacuera cnexktpos JIIP.

JlekumoHHbI MaTeprait: Pacuer noyioxkeHus 1 MHTEHCUBHOCTH JuHUi DITP npu M3MeHeHHH MAarHUTHOTO oJIst. MeTox
Bendopna. [Toropot cructemsl koopauHat. Ocu g 1 A TeH30pa.

Ipaktrueckue 3austusi: CTyeHTbl IpoBoAsT paccueT criektpa DIIP ¢ ucnonb3oBanuem metona bendopaa.
CamocTosTenbHast padoTa CTYJEHTOB B IMOJyYeHHUH HABBIKOB MCIIOJIb30BaHUs (DYHKIMI TAArOHAJIM3AIUN MATPHIIL.
Tema 12. Pacuers! cnekTpoB JIIP ¢ npumenennem EasySpin.

JlextmonHsIil MaTepuan: Mcnosnb3oBanue Easyspin B paccuetax crniektpoB DIIP u [I9AP. 3aganne napamMeTpoB 3/1€KTPOHHON
CHCTEMBI M TTapaMeTpOoB 3KcriepuMenTa. OCOOSHHOCTH BBIYUCIICHUS clIeKTpoB JIDSIP.

IIpaxktuueckue 3ansaTUs: CTyJeHTbl IPOBOJAT paccueT crektpa cuekrpa AP nns nona ¢ S=1 u I=1.
CamocrosTespHas padoTa CTYICHTOB B U3y4eHUH BO3MOKHOCTeH nakera Easyspin

5. IlepevyeHb Y4€0OHO-METOJUUECKOT0 00€CIeYeHHsI ISl CAMOCTOATEJbHONH Pa60Thl 00yYalOIUXCs M0
JUCHUILINHE (MOLYJII0)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 33/IaHUI0 U IPH METOOMYECKOM PYKOBOJCTBE MperofaBaTes, HO 6e3
€ro HeMoCPeACTBeHHOro y4yactust. CamocTtosiTeNbHast padoTa MOAPa3IeNseTCs] Ha CAMOCTOSITE/IbHYI0 paboTy Ha ayAUTOPHbIX
3aHATHUSIX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAS padoTa 00YYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) TUCUMIUIMHBL, TaK U TPOpadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOM padoThl. Bo BpeMst caMOCTOSITENIbHOM paboThl 00yJaIOIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPABOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHKUs1, HATIPABJICHHbIC HA 3aKpEeIIeHUe 3HAHUI 1 OTPaOOTKY YMEHUIA M HABBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIIO 1O JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEIbHONH padoThl 00YYAIOIIMXCS perJIaMeHTHPYeTCs HOPMaTHUBHBIMU IOKyMEHTaMHU,
y4eOHO-METOIMYECKOI IUTepaTypoOil ¥ SEKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsiiok opraHu3aliK 1 OCYIIECTBICHHUS 00pa30BaTEIbHOM AeSATEIbHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMmam ClielMajIuTeTa, porpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 BhIciero oopasosanus Poccuiickoit @eneparuu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa odpazoBanust Poccuiickoit @enepariu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW pabOThI CTY/IEHTOB BHICIIIMX YYeOHbIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbi yHUBEpPCUTET"

[paBuia BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepaibHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpusoskckoro) deaepaibHOro yHUBEpCUTETa
INouckogas cucrema Scopus - http://www.scopus.com/home.url

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

Hentp komnekTuBHOTO mosb3oBanus KII®Y - http://www.kpfu.ru/main_page?p_sub=11446

6. ®oH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

(I)OH,Z[ OLCHOYHBIX CPEACTB IO JUCHUILJIMHE (MOIIy.HIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII7[, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUCHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B choHJie OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

— COOTBETCTBUE KOMITIETEHIMI IJIAHUPYEMbIM pe3yJibTaTaM 00yJYeHH sl 1O JUCIUILTHHE (MOJIYIIIO0);
— KPUTEPUH OIIEHUBAHUS CPOPMUPOBAHHOCTH KOMIIETCHITHIA;

— MeXaHu3M (POPMHUPOBAHUS OIICHKH 0 TUCIUTIUTIHE (MOLIYIIO);

— OmnKcaHKe MOPsIIKA MPUMEHEHHUs U MPOLeyPhl OLICHUBAHUSI /151 KAXKIO0r0 OLIEHOYHOIO CPECTRa;
— KPUTEPUH OIIEHUBAHUS TSI KAKIOTO OIIEHOYHOTO CPE/ICTBA;

— COACPKAHME OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe6OBaHI/Iﬂ, MMPEAbABIACMBIE K ﬂeﬁCTBHﬂM 06yqa10u11/1xc;{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IprmoxkeHun 1 K mporpaMme JUCITUTLTHHBL (MOIYITIO).

3 A
Crpanuna 6 u3 11. Il YH

9AEKTFPFOHH

HBEPCHT

MR /- OFMALMOHHO AHATUTAE AR CHCTE

1 H
ET

¥



IMporpamma auctuinHb "V3ydeHne KBaHTOBBIX CBOIMCTB KoHeHcHpoBaHHHIX cpex’; 03.04.03 "Pagnodusuka”.

7. IlepedeHb JUTEPATYPbI, HEO0X0AUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe UCIMIUTMHBL (MOJIYJIsl) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOoM nTeparypsl. Jluteparypa
MOJKET OBITh JOCTYITHA OOYUYaIOIIMMCS B OHOM M3 ABYX BapUaHTOB (MO0 B 0OOMX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayunoi 6ubmunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU 110J1b30BaHKs HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO 13 JII000H TOUKH MPY BBEAEHUM 00YYalOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DyeKTPOHHBIH yHUBepcuTeT . [Ipn nCronb30BaHNM ITeYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emruisipa (st odydatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIApa JOMOIHUTENIBbHON TUTEPaTypsl Ha
KaXJ0ro 00y4alomierocst U3 4nciia Jull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHUIIINHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AMCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k padoueii mporpaMme JUCUMIUTAHBL. OH MOAIEKUT OOHOBJIEHHIO P U3MEHEHUH YCJIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENAMU TEKTPOHHBIX U3aHMI ¥ IPY U3MEHEeHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubmmorexu KOY.

8. IIepeuens pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"UHTEepHET'', HE00X0IMMBIX JIsI
OCBOEHHS TN CIHUILINHBI (MOTyJIs1)

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

IIporpamma Balls & Sticks - http://www.toycrate.org/bs/index.html

IIporpamma Easyspin - http://www.easyspin.org/

Iporpamma Marna6 - www.mathworks.com/

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

Caiit pupmst Bpykep - http://www.bruker-biospin.de

Lentp komnexTuBHOrO noss3oanusd KII®Y - http://www . kpfu.ru/main_page?p_sub=11446

9. MeToandecKne yYKa3aHHSA VI 00yUJaIOMIXCS M0 0CBOEHUIO JUCIUIIIAHBI (MOTyJIs)

Bujg paéor MeToanuyeckue peKOMeH alu

JIEKLIH OcHoBHasl 3aj1a4a JIEKIUH - '1aTh OCHOBBI TEOPHUH CIEKTPOB JIEKTPOHHOTO MApaMarHUTHOTO pe30HaHca'.
Pexomennyercs obpaiarh BHUIMaHWe Ha CJIEAYIOIHe aCIIeKThl:

1. Kak noyrkHO ObITH B YIPOIIEHHOHN TEOPHH, U KaK Ha CaMOM JieJie TIOJTy4YaeTcsl Ha MPaKTHKE.

Tax:ke pekOMeHyeTCsl y4acTBOBaTh B PELIEHUH MPOCTHIX 33/1a4 BO BPEMsI JIEKLIUH.

npakTU4eckue | [l BHIMOJHEHNS NPaKTUYECKUX YIPaKHEHUI Ha KOMITbIOTEPE PEKOMEH/IyeTCsl CAMOCTOSITEIbHO YCTAHOBUTh Ha

3aHATUA JIMYHOM KoMIbioTepe nakeTsl Matlab u Easyspin 1 mpoBecT HECKOJIBKO JOMOTHUTENIBHBIX PACUETOB C
rapaMeTpaMi OTJIMYHBIMH OT 3aJaHHbIX perofaBaresieM. B nporiecce BbIUMCIEHNIT PEKOMEHIyeTCsl BAPbUPOBATh
napameTpbl, ¢ LieJblo Ha0moeHus capura auauid I1P B ciektpe.

3AE
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOsI- CamocrosiTenbHas padota Kypca 'CleKTphl JIeKTPOHHO-TIapaMarHUTHOTO Pe30HaHCa' COCTOMT JBYX YacTel:
TeJbHas padoTa
Yacts 1. OcBoenus I10 'Matlab' u nakera 'EasySpin' u nocrpoenus cektpos II1P, 1P u penakcaiioHHbIX
XapaKTepHCTUK 10 3a[aHHBIM MTPEeroJaBaTessiM apaMeTpam.

Osznakomurcs ¢ [TO 'Matlab' MOXHO MTPOYKTAB , K IPUMEPY, CAEAYIOLIYIO JTUTEPATYPY.

1. TTopunes, C. B. KomnbotepHoe MmonennpoBanue ¢pusnueckrx nporecco B nakere MATLAB : yue6Hoe
rmocoOue : [JIJIs CTYICHTOB BY30B, OOYYAIOIIUXCs 1O crieruaibHOCTsIM Martemaruka, MHpopmaruka, ®usnkal / C.
B. Ilopmnaes .? U3panwve 2-e, uctipaenenHoe .? Cankt-IlerepOypr [u ap.] : Jlans, 2011 .7 736 c. : wi. ; 26 cm. + 1
anekTp. ont. Auck. (CD-ROM) .? (Yuebuuku aiis By3oB, CrienmasbHas utepatypa) .? bubmmorp. B KoHue ri1. ?
ISBN 978-5-8114-1063-7 ((8 nep.)) , 1000.

2. Tonmybea, Jlapuca JleonnnosHa. KommbiotepHass MaTeMaTruka. Yucnosoii maket MatLab : kypc nexrii / JI. JI.
Tomy6eBa, A. 2. Manesuy, H. JI. Iller;nora .? Munck : BI'Y, 2007 .? 164 c. : un. ; 20 .? Bubmworp.: ¢. 161 (5
Ha3B.) .7 ISBN 978-985-485-565-3, 250.

3. Parynna, Mapuna MBanoBHa. lH(opManmoHHbIe TEXHOJIOTHY B MaTeMaTHKe : y4eOHOe IocoOue s CTYy /.
By30B / M. W. Parymuna ; pen. M. I1. Jlamuuk .? Mocksa : Akagemus, 2008 .7 304 c. ? (Boiciiee
npopeccroHanbHOe oOpazoBanue) .7 ISBN 978-5-7695-2710-4 : p.269.50.

[punHumune! ncrosb3oBanus nakera 'EasySpin' oTpaxkeHsl B Clieyl0IEM METOANYECKOM MOCOOMH:
Mertoanueckoe nocodue 'Mcnons3oBanue mporpaMMHoro Moyt EasySpin B aHamm3e clieKTpoB MarHUTHOTO
pesonanca' / I'.B. Mamun, C.B. Opmunckuit, H.U. Cunkun, U.H. Cy6auesa, P.B. ¥Ocymnos // 2014. aineKkTpoHHbIR
obpasoBartenbHbIN pecypce http://gmamin.kpfu.ru/MRpract/easyspin.pdf

UYacrts 2: UcnonbzoBanue naketa EasySpin a1 BU3yam3aluy TEOpETUUECKOTO MaTepraia JIEKIUI

3K3aMeH DK3aMeH NPOBOAUTCS TIOCTIe CAAYU CTYICHTaAMH MMCbMEHHOU paboTsl. [Tpu MOAroToBKe K caaye 9K3amMeHa
PEKOMEH/IyeTCsl ellie pa3 MPOYrTaTh yYeOHUKHU U KOHCIIEKTHI JieKiuid. Ha 9K3aMeHe pa3peiiaeTcsi mojib30BaThCs
CXeMaMU M PUCYHKaMK y4eOHO-METOJUYECKUX ocoOuii. BpeMst Ha MOAroTOBKY OTBETAa OTBOJIUTCS B KOJIMUYECTBE
1 yaca, Bpemst Ha otBeT 30 MUH. 3a JOMOJIHUTEIBHYIO MOATOTOBKY OLIEHKA CHIKAETCSl Ha 5 6aJlIoB.

10. ITepeyenb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(OPMAMOHHBIX CIPAaBOYHbIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLecca MO JUCIUILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTEJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHre o6pa3OBaTeanoro mpornecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTBI:

IMomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CTIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

Kommnblotep 1 npuHTEp U1 paclevyaTky pa3gaTOYHbIX MaTEPHUAIOB.
MynpTMeaniiHasT ayAUTOPHUS.

12. CpeacrBa aganramuu NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JTULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;
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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 yueOGHbIM rutanoM 1o Harpasienuio 03.04.03
"Pagnodmsuka” n Mmaructepckoi mporpamme "KBaHTOBBIE yCTpOWCTBA M pagriopOTOHMKA" .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.02 H3zyuenue KaHMOBbIX CEOLICNE KOHOEHCUPOBAHHBIX CPEO

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

Hanpasnenue noarorosku:_ 03.04.03 - Pagnoduszuka
IIpocpuis noaroroBku: KBaHTOBBIE YCTPOKCTBA M paariohOTOHMKA

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. TkaueHko, ®. A. DJeKTpOHHBIE MPHOOPHI U ycTpoicTBa : yueOHHK / @.A. TkaveHko. - MuHck : HoBoe 3HaHue ; MockBa:
NHO®PA-M, 2020. - 682 c. : mi. - (Beiciee obpaszosanue). - ISBN 978-5-16-004658-7. - Teker : anekrponnsiii. - URL:
https://znanium.com/catalog/product/1062340 (nara obpamenus: 12.05.2023). - Pexxum goctyna: no noamnmcke.

2. Ceprees, H. A. OCHOBBI KBAHTOBOY TEOPHH sJEPHOTO MarHUTHOTO pe3oHaHca : MoHorpagus / H. A. Ceprees, I. C.
Pa6ymkun. - Mocksa : Jloroc, 2020. - 272 c. - ISBN 978-5-98704-754-5. - Tekcr : anexktpoHHbId. - URL:
https://znanium.com/catalog/product/1213078 (nara odpamenus: 12.05.2023). - PexuM gocTyna: mo noArvcKe.

3. Be3bopoios, 10. H. MeTob! KOHTPOJIS ¥ TMarHOCTUKY KCILTyaTalIOHHBIX CBOMCTB CMa30YHBIX MAaTEpPHAJIOB TI0
rapaMeTpaM TepPMOOKHCIIUTENILHON CTaOMIBHOCTH M TeMIIepaTypHoii croiikoctu: MoHorpadus / 10. H. bez6opozos, b. 1.
Kosansckwmii, H. H. Manpimesa, A. H. CokonpHukos, E. I'. Manbnesa. - KpacHosipck: Cub. penep. yu-1, 2011. - 366 c. -
Texcr: anektponnslid. - URL: https://znanium.com/catalog/product/442965 (nara o6pamenus: 12.05.2023). - Pexum pocrymna:
TIO TTOJITINCKE.

JonmoJHUTeIbHAS JUTEepaTypa:
1. OCHOBHI IIEPHOrO MarHUTHOT'O pe3oHaHca : yueOHoe nocodue / M.I1. EBcruraeen, A.O. Jlantymenko, B.B. KocrtiokoB [u
Ip.]. - Mocksa : By3zosckuii yueonuk : UHOPA-M, 2022. - 247 ¢. - ISBN 978-5-9558-0414-9. - Tekcr : anekTpoHHsiid. - URL:
https://znanium.com/catalog/product/1858556 (nara odpamenust: 12.05.2023). - Pexum gocryrma: mo HOoAIIcKe.
2. Cusukos, B. C. TIpsiMbie 1 0OpaTHbIE 33/1a44 BOCCTAHOBJICHHUS U300paKeHHid, CIIEKTpOCKOnuu 1 Tomorpacuu ¢ MatLab :
ydye6Hoe nocobue / B. C. Cuzukos. - Cankt-IletepOypr : Jlanp, 2022. - 412 c. - ISBN 978-5-8114-2754-3. - Tekcer :
3JIeKTPOHHBIH // JIaHb : 3eKTpoHHO-OubMoTevHas cucrema. - URL: https://e.lanbook.com/book/210080 (nata oGpaieHusi:
12.05.2023). - Pexxum goctymna: i1l aBTOpH3. TTOJIb30BaTeNeH.
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IMporpamma auctuinHb "V3ydeHne KBaHTOBBIX CBOIMCTB KoHeHcHpoBaHHHIX cpex’; 03.04.03 "Pagnodusuka”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.02 H3zyuenue KaHMOBbIX CEOLICNE KOHOEHCUPOBAHHBIX CPEO

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

Hanpasnenue noarorosku:_03.04.03 - Pagnoduszuka
IIpocuis noaroroBku: KBaHTOBBIE yCTPOKCTBA M paariohOTOHMKA

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.
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