degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: MeTozb! iIEPHOTO MArHUTHOTO Pe30HaHCca
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QU3NKU ¥ TEXHUKU HU3KUX TEMIIEPaTyp

Kypc: 1
KBaJIMpUKALS: MarucTp
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nexuud: 30 yac.
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nabopatopusle 3ansaTus: 0 gac.
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[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: A.M. TuxoHOB, 1-p pu3.-mMar. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu kKadeapsl GU3NKU U TEXHUKKA HU3KKUX Temnepatyp 01.04.2024



AHHOTANMA

CucremMaTH4eCcKH paccCMOTPEHBI OCOOCHHOCTH siBlicHH SIMP B MarHUTOyNOpSIIOUEHHBIX U MapaMarHUTHBIX
BEILECTBAX, METAJLIAX, )KUJIKOCTIX U TBEPABIX TeNaxX, a TAKKE OCBEIICHO MPAKTUYECKOE IPUMEHEHUE METO/IOB
SIMP B X¥MUHM, MEIUITUHE ¥ OMOJIOTHH.

IIporpamma paccumTaHa Ha CTYAEHTOB CTapLIMX KypCOB, CIELHHUATU3UPYIOUIMXCA B 001acTH (U3NKu
KOHJICHCUPOBAaHHOTO COCTOSIHUS, (PU3UKH TBEPAOTO Tesa, PU3MKK HU3KUX TEMIIEPATyp.

Kypc npennonaraercs BonHe TOCTYIHBIM cTyaeHTaM 1 kypca maructparypsl JIO MOTH, kak TeopeTnkam,
TaK ¥ 9KCIIEPUMEHTATOpaM, CIIEHUATU3UPYIOIIMMCS 110 (PU3NKE TBEPAOTO Tema.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

- paccMoTpeTh 0coOeHHOCTH sBIeHu SIMP B MarHUTOYIIOPSIIOYEHHBIX U MTapaMarHUTHBIX BENIECTBaX,
MeTaJulax, KUAKOCTIX M TBEPIbIX TellaX, a TaKXKE OCBEIICHO NMPAaKTUYeCKOe MPUMEHEHHWE METOIIOB
SIMP B XUMUU, METHUIIUHE W OMOJIOTHH.

33]13‘[1/[ JAUCHUIIINHBI

- M3y4uTh OcoOeHHOCTH siBieHWH SIMP B MarHUTOyHOpSIOYEHHBIX M TapaMarHUTHBIX BEIIECTBAX,
METaJUIax, KUAKOCTIX M TBEPHABIX TeNaX, a TAaKKE OCBELIEHO NMPAKTUYECKOE NMPHMEHEHHE METOJIOB
SIMP B XuMUM, MEIUITUHE U OMOJIOTHH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
MPAaKTHYECKYI0, METOANYECKYI0 M MHYIO B 3aBUCHUMOCTH OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
VK-2 Crioco0GeH yrpasiisTh IPOEKTOM Ha BCeX |CPEphl MX IPUMEHEHHS

3Tarax ero peajau3annu YK-2.2 Criocoben IIPOTHO3UPOBATh pe3ynbrar
JEATENBHOCTH U IJIaHUPOBAaTh MOCIEA0BATEILHOCTh IIaroB
JUId  JOCTWXKEHMsI JaHHoro pesyisrara. @dopmupyer
IIaH-TpaduK pealu3alud OpPOoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €TI0 BBIIIOJIHEHUS

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM EATEILHOCTH U

CIIOCOOBI €€ COBCPHICHCTBOBAHUSA HAa OCHOBC

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CaMOOLIEHKH

CHOCOOBI M CpEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €6
pe3ynbTaramu

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

HAaYyYHbIX 3HAHHH B 00J1aCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 00JIacTH CBOeH |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
poeCCHOHANBHOM eI TENFHOCTH, CIIOCOOCH | AESTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD




Ha HAYYHOM sI3bIKe ()OPMYITUPOBATh
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI Ul TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHIN B
pamMKax TeMaTHUeCKOW 00yacTH cBoell mpodeccroHambHON
IEITEILHOCTH

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE diieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZI0BAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

[IK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
- METOBI
pe3oHaHca.
YMETh:

aHaJin3a CTPYKTYpbl KOHACHCHUPOBAHHBIX CpC€a C IIOMOLIBIO SAACPHOI0O MArHuTHOT'O

- [10JIb30BATHCS OIUCAHUSMHU CTPYKTYPbl KPUCTAJIIOB.

BJIAJIETD:

- METOJJaMH KJIaCCU()UKAIMU CTPYKTYpPbl KPHCTAIIIOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OcHOBHBIE MIOJIOKEHUS TEOPHH. ] ] 15
OcHoBHble MeTOnbI AMP
2 SMP B MarHuTHbIX CTPYKTypax. 12 12 15
3 SnepHast MarHuTHas penaxcarys. 10 10 15
MHOTOUMIYIBCHAS CIIEKTPOCKOTINS
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoéMKOCTb 135 gac., 3 3au.en.
4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. OcHoBHBIE TIONOKEHUS Teopuu. OcHOBHBIE MeToAbI SIMP

OCHOBHEBIE ITOJIOXKECHUS TCOPHUHN MAarHUTHOI'O pC€30HAaHCA B ITAPpAMAIrHUTHBIX CIIMHOBBIX CUCTCMaX.

DEHOMEHOJIOTHYECKOE ONHMCAHNWE JIBM)KEHWE HAaMarHMYEHHOCTH B TIOCTOSSHHOM M IEPEMEHHOM
MarHuTHbIX 1ojsix. CTaloHapHble pelleHns ypaBHeHuH bioxa B nepeMeHHOM HoJe.

CraumoHapHble W HMMIYJILCHBIE METOABI BO30YKICHHS CHUTHAJIOB MapaMarHUTHOTO pPE30HAaHca.
[lpu3Hak CyIIEeCTBOBAaHMS CHTHAJIOB 9Xa. [IpuMepsl HMMIYJIbCHBIX — IOCIIEIOBATEIbHOCTEH
obecrieunBarIX GOPMUPOBAHIE CUTHAIIOB HXa.

OcuoBubie npuHImnbel IMP skcnepumenTa. CxeMbl U3MEPEHUST M anmaparypa. MeTon JBOWHOTO
pe3oHaHca.

CBEepXTOHKOE B3aUMOJICHCTBHE B TBEP/BIX TEJIaX.

OCO0EHHOCTH SIJIEPHOTO MATHUTHOTO Pe30HaHca B peppo- u aHTu(heppoMarHeTHKax.

2. SIMP B MarHuTHbIX CTPYKTypax.

SInepHbIii MATHUTHBIN PE30HAHC B MATHETHKAX U METAaJUIAX.

JlokanpHas MarHWTHasE BOCHPUMMYHMBOCTHL W dddekTsl ycuneHus. Ocobennoctn SAMP B
MHOTOJIOMEHHBIX MarHeTuKax

MaFHHTO}’HOpr}IOLIeHHLIe KpUCTAJUIbL: CTPYKTYPBI, COCTOAHHA U BSaHMOL[efICTBHH.

OcHoBHOE cocTOosiHME aHTH(eppomMarHeTnka. OnpeneneHue HYIEBOTO COKPALICHHsS CIMHOB B
MAarHUTOYIIOPSIAOYEHHBIX KpUCTAILIAX U3 JaHHbIX SIMP.

dazoBble TIepexobl B HEKOJUTMHEApHBIX aHTH(eppomarHeTnkax. CHMMETpUITHOE ONMCAHUE CIIEKTPa
gactoT IMP ¢ MarHUTHBIMU CTPYKTypaMH U COCTOSHUSIMHU.

3. }I;[epHaﬂ MarHuTHas pejlakcanus. MHOFOI/IMHYJ'IBCHaSI CIICKTPOCKOIIUA

SnepHble CIMHOBEIE BOJHBI, TUHAMUYECKUN CIABUT YaCTOTHI M CBSI3aHHEIE C HUM ocoOeHHOCTH SIMP.
KocBenHoe cinH-CIMHOBOE B3aUMOEHCTBHE.

XUMHUYECKUM CHBUL. BiusHHE 3apsI0BOM IUIOTHOCTH Ha 3KPaHUPOBAaHHE. MEXKMOJIEKYISAPHbIE
B3aMMOJICHCTBHS — BOIOPOJHAS CBS3b U BIMsHUE pacTBoputens. M3oronnyeckue 3¢HexTsl.

MexaHu3Mbl SJEpPHOM pelaKkcalluy: CHUH-PEIeTOYHAs, JUIIOJIb-AMIIONbHAS, KBAJpYIOJbHAs,
CKaJsipHasl penakcanuu. Penmakcanus, cBA3aHHAs C aHM30TPONHEH XMMHUYECKOTO caBHra. fnepHas
penakcanys B MeTaJljlaX, HAMTOBCKUI CIBHI.

Opnomepnas IMP criekTpocKonus MOCIen0BaTeNbHOCTHIO CIOKHBIX UMITYJIECOB.
[ABymepnas AMP cnekrpockonus. Junamudeckas AMP cniekrpockonusi.




Ucnonb3osanue IMP B menuiiae 1 OHOIOTHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Aynuropus, bubnnorexa.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. E. A. Typos, M. I1. [letpos, IMP B deppo — u anTudeppomarunerukax, M.: Hayka, 1969.

2. M. U. Kypkun, E. A. Typos, IMP Ha MarHUTOyOpsA/I04YE€HHBIX BEIIECTBaX U €ro MpuMeHeHue, M.:
Hayka, 1990.

3. CBepXTOHKOE B3aUMOJIEIICTBUE B TBepAbIX Tenax (mon pen. A. J. ®pumana u P. b. ®penkens) M.:
Mup, 1970.

JomnonHurenbsHas auTeparypa

1. T. ®appap, 2. bekkep, UmniynbcHas u pypre-criekrpockonus AMP, niep. ¢ anm., M.: Mup, 1973.
2. H. Friebolin, Basic One- and Two-Dimensional NMR Spectroscopy, Wiley-vch, Verlag Gmbh & Co.
KGaA, Weinheim, 2011.

7. llepedyenn pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeno.
9. MeTtonuyeckune yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILTHHBI (MOXYJIs)

CryneHT, M3y4arollui TUCHUIUIMHY, JIOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare m3ydeHHs NHUCLHUIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIE ONPEAEIEHUS W NOHATHSA,
YMETb IPUMEHSTH [10JIyUYSHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/ad.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIoOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaiia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYIbTalUsAMH
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYICHTOB B BHJE PELIEHUS 331a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU U TEXHUKU HU3KUX TEMIIEPaTyp
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: A.M. TuxoHOB, A-p pu3.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM EATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

pe3yabTaraMu
OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3y/bTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOM NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH pEIeHHs, Mpelaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITENLHOCTH




U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYYHbIE PE3ysIbTaThl

[MK-1.3 CrocobeH NpUMEHATh TeopeThdeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE uieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
Hay4YHO-HMCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOIMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKaMH,
CIEeLUATN3UPOBAHHBIMU TTAKETAaMU TPUKIIATHBIX
MporpaMm) B M30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «MCTOI[BI AACPHOIO MAarHuTHOT'O PE30HAHCA» O6y‘-IaIOH_II/II\/’IC$I JOJIDKCH:

3HAThb:

- MCTOIBbI aHaJin3a CTPYKTYpbl KOHACHCHUPOBAHHBIX CpC€a C IOMOLIBIO SAACPHOI0O MArHuTHOT'O

pe3oHaHca.
yMeThb:

- [10JIb30BATHCS OIUCAHUSMHU CTPYKTYPbl KPUCTAIIIOB.

BJIAA€Th:

- METOJJaMH KJIaCCU()MKAIMU CTPYKTYpPbl KPHCTAIIIOB.

3. IlepeyeHb THNOBLIX (PMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 0 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

* OCHOBHBIC TIOJIOKCHHUS TCOPUHN MArHUTHOI'O pE€30HAHCA B ITapaMAardHUTHBIX CIIMHOBLIX CUCTEMAX.

® DEeHOMEHOJIOTUYECKOE OIMMCAaHUE ABMKCHHE HAaMarHM4YE€HHOCTH B MOCTOSHHOM H NEPEMECHHOM
MAarduMTHBIX ITOJIAX. CTaI_II/IOHapHBIG PCIICHUA ypaBHeHI/Iﬁ bnoxa B MEPpEMCHHOM II10JIC.

*  CranyoHapHble U MMITYJIBCHBIE METOAbI BO30OY)KAEHHUS CUTHAJIOB IMApaMarHUTHOTO PE30HAHCA.

HpI/I3HaK CyHICCTBOBaHHUA CHUI'HAJIOB

oXxa. HpI/IMCpLI HUMITYJIBCHBIX 10 CHCZ[OBaTeJ'IBHOCTeﬁ

obecrnieunBarInX GOPMUPOBAHUE CUTHAIOB 3Xa.

*  OcHoBuble npuHnumbl AMP skcniepumenTta. Cxembl U3MEpeHHs U amnmaparypa. Meton IBOHHOTO

pe3oHaHca.

° CBerTOHKOC BSaI/IMO,Z[eI\/’ICTBI/Ie B TBCPJBIX TCJIAX.

* OcobeHHOCTH SAEPHOT0 MArHUTHOTO pe30HaHca B (heppo- U aHTU(eppoMarHeTHKax

° H,Z[epHLIﬁ MarHUTHEINA PC30HAHC B MArHCTUKAX U MCTAJIJIaX.

. JlokanbHass MarHuTHas BoCHpUUMYMBOCTH M 3 dextel ycunenus. Ocobernnoctu SAMP B

MHOTI'OAOMCHHBIX MarHe€TuKax

* Marsuroynopsiio4eHHble KPUCTAILIbI: CTPYKTYPbl, COCTOSHUS U B3aUMOJIEHCTBHSL.

*  OcHoBHOE cocTosiHHE aHTH(eppoMarHeTuka. OmpeneseHue HYIEBOTO COKPAICHUS CIIMHOB B
MarHUTOYIOPSIOYCHHBIX KpUCTAILIax U3 AaHHbIX SIMP.

» da30BBIC ITEPEeX0bl B HEKOJUIMHEAPHBIX aHTH(eppoMarHeTnkax. CUMMETPUIHOE OITUCAHUE CIIEKTPa
yacToT SIMP ¢ MarHUTHBIMU CTPYKTYpPaMU U COCTOSIHUSIMH.

* SlnepHble CIMHOBBIC BOJHBI, TUHAMUYECKUI CIIBUT YaCTOTHI U CBSI3aHHBIE ¢ HUM ocoOeHHOCTH SIMP.
KocBeHHOE CIIMH-CIMHOBOE B3aMO/ICIICTBHE.



e  Xumuueckuil cABur. BimsHue 3apsaoBOM INIOTHOCTH HA SKPAaHUPOBaHHUE. MeEXMOIIEKYISIPHBIC
B3aMMOJICHCTBHS — BOIOPOJHAS CBS3b U BIMsHUE pacTBoputens. M3oronnyeckue 3¢exTs.

. MexaHu3Mbl SIEpHON pellakcalMy: CIHMH-PELIeTOYHAasl, IUIONb-IAUIIONbHAs, KBaApYIIOJbHasl,
CKaJsipHasl penakcanuu. Pemakcanms, CBs3aHHAas C aHW30TPONMEH XUMHUYECKOTO caBura. SnepHas
penakcanys B MeTaJljlaX, HAMTOBCKUI CIBHI.

* Opnomepnas SIMP ciekTpoCKOMNHs MOCIEA0BAaTENbHOCTHIO CIOKHBIX UMITYJIECOB.

» [IBymepnas AMP cnekrpockonus. Junamuyeckas AMP cnekrpockonusi.

* Hcnons3zoBanue SIMP B Meauiae 1 OHOJIOTHH.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. OcnoBubie mpuHmnbl SIMP skcnepumenta. Cxembl U3MepeHHst U anmaparypa. Mertoj IBOHHOTO
pe30HaHca.

2. SlnepHbIe CIMHOBBIC BOJIHBI, TMHAMUYESCKUAN CABUT YaCTOTHI U CBS3aHHBIE ¢ HUM 0coOeHHOCTH SIMP.
KocBeHHOE cITMH-CIIMHOBOE B3aUMOJEHCTBUE.

buner 2.

1. Ogaomepnas SIMP cniekTpocKomus MOCIeA0BATEIbHOCTHIO CIOKHBIX HMITYJIbCOB.

2. OCHOBHBIE IOJIOKEHUS TEOPUU MAarHUTHOTO PE30HAHCA B IapaMarHUTHBIX CIIMHOBBIX CUCTEMAX.
buner 3.

1. CBepXTOHKOE B3aUMOJICIICTBHE B TBEPABIX TENaX.

2. ®a3oBble Mepexobl B HEKOJUIMHEApHBIX aHTH(eppoMarHeTikax. CHMMETpUIHOE OITUCAHUE CIIEKTpa
gactoT SIMP ¢ MarHUTHBIMU CTPYKTypaMH U COCTOSHUSIMHU.

Kputepun onennBanus

Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIEHUM.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIE 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PELIEHUH 33/1a49 HEKOTOPBIE HETOYHOCTH.

Ouenka Xopo1o 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yIOBIETBOPUTENbHO 3 Oajula - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHOKu B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTS TajdbHEUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HaeT OoiblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBeneHMH yCTHOTO 3K3aMeHa oOydaromiemycs npepocraBisercs 30 MHHYT Ha IOITOTOBKY.
Onpoc oOyuatomierocs 1o OwieTy Ha YCTHOM JK3aMEHE HE JOJDKeH IMPEBBIIIATh OIHOTO
aCTPOHOMMUECKOI'O yaca.



