degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

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

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[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

CucreMaTHUeCKH pacCMOTPEHBI OCOOCHHOCTH siBIIeHUH SIMP B MarHUTOyMOpSAOYEHHBIX M MMapamMarHUTHBIX
BEIL[ECTBAX, METAIIIAX, XKUIKOCTAX U TBEPABIX TeaX, & TAKKE OCBEIIECHO MPAKTHUECKOE MPUMEHEHNE METOOB
SIMP B X¥MUHM, MEIUITUHE ¥ OMOJIOTHH.

IIporpamma paccumTaHa Ha CTYACHTOB CTapIIMX KYypCOB, CHEHHAIM3UPYIOIMXCS B 00MacTH (HU3UKH
KOHJICHCUPOBAaHHOTO COCTOSIHUS, (PU3UKH TBEPAOTO Tesa, PU3MKK HU3KUX TEMIIEPATyp.

Kypc npennonaraercs BoiaHe TOCTYNMHBIM cTyneHTaM | kypca Maructpatypsl JIOM MOTU, kak TeopeTnkam,
TaK ¥ 9KCIIEPUMEHTATOpaM, CIIEHUATU3UPYIOIIMMCS 110 (PU3NKE TBEPAOTO Tema.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

- paccMOTpeTh 0COOEHHOCTH siBJeHU IMP B MarHUTOyNOPSAA0YCHHBIX U TApaMarHUTHBIX BEIECTBAX,
MeTaJulax, XKUAKOCTIX U TBEPHABIX TellaX, a TaKKe OCBEIIEHO MPAaKTHYEeCKOe MPUMEHEHHE METOAOB
SIMP B XUMUU, METHUIIUHE W OMOJIOTHH.

33]13‘[1/[ JAUCHUIIINHBI

- M3y4uTh OcoOeHHOCTH siBieHWH SIMP B MarHUTOyHOpSIOYEHHBIX M TapaMarHUTHBIX BEIIECTBAX,
METaJUIaX, KUAKOCTIX U TBEPHABIX TENlaX, a TAK)KE OCBEIIEHO IPAKTHYECKOE MPUMEHEHHE METOAOB
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 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
MPaKTHYECKYI0, METOAMYECKYI0 U MHYIO B 3aBUCHMOCTHU OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
VK-2 Crioco0GeH yrpasiisTh IPOEKTOM Ha BCeX |CPEphl MX IPUMEHEHHS

3Tarax ero peajau3annu YK-2.2 Crniocoben IIPOTHO3UPOBATh pe3ynbrar
JEATEIIFHOCTH W IUTAHUPOBATh MOCIEAO0BATEIIFHOCTh LIArOB
10 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IaH-rpadUK peajiu3alud TMPOeKTa B LEIOM U IUIaH
KOHTPOJISI €r0 BHITTOTHEHUS

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBHOTO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

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

YK-6.2 OueHHBaceT CBOIO JIEATEILHOCTH, COOTHOCHT IIEJH,
CHOCOOBI W CPEJCTBA BBITIONHEHUS JIEATENBHOCTH C e€
pe3yabTaraMu

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC

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

Hay4YHBIX 3HAHUH B 00sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOCH |Mcciie/ioBaHU B o0mactu  cBoeld  mpodeccroHalbHON
poeCCHOHANBHOM eI TENFHOCTH, CIIOCOOCH | AESTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD




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

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPH PEIICHUN HOBBIX 3a]ad, MPUMEHSsS 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 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIe/OBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckue W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

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

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MK-2.2 CnocobeH mNpoBOIUTH ampoOanuio pe3yabTaToB
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 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

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

3HATh:
- METO/bI
pe3oHaHca.
YMETh:

aHaJin3a CTPYKTYpbl KOHACHCHUPOBAHHBIX CpCa C IMOMOLIBIO AACPHOTO MArHUTHOIO

- [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 MOJIOKEHUS TEOpHH. ] ] 15
OcHoBHble MeTOnbI AMP
2 SMP B MarHuTHbIX CTPYKTypax. 12 12 15
3 SnepHast MarHuTHast penaKcarus. 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 ONKMCAHME JABM)KEHHE HAMATHUYEHHOCTH B IIOCTOSHHOM U IEPEMEHHOM
MarHuTHbIX 1ojsix. CTaloHapHble pelleHns ypaBHeHuH bioxa B nepeMeHHOM HoJe.

CranyoHapHble ¥ HMITYJIbCHBIE METOIBI BO30YKICHHS CHTHAJIOB IapaMarHUTHOTO pPE30HaHca.
IIpusHak cyliecTBOBaHMS CUTHAJOB 3xXa. lIpuMepsl MMIYJIbCHBIX —IIOCIENOBATEIbHOCTEN
o0ecrnieynBarOmUX HOPMUPOBAHUE CUTHAIOB 3Xa.

OCHOBHEBIE IIPUHIUIIBI SIMP IKCIICpUMCHTA. CxeMbl HU3MCPCHUA U arIaparypa. MGTO,Z[ I[BOfIHOFO
PpE30HaHCa.

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.

JlokanpHass MarHWTHasE BOCHPUUMYHMBOCTH W dddektsl ycuneHus. Ocobennoctn SAMP B
MHOTOJIOMEHHBIX MarHeTuKax

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

OcHoBHOE cocTosiHME aHTHU(eppomMarHeTuka. OnpeneneHUe HYJICBOIO COKpAIleHHs CIIMHOB B
MAarHUTOYIIOPSIAOYEHHBIX KpUCTAILIAX U3 JaHHbIX SIMP.

dazoBble TIepexopl B HEKOJIMHEApHBIX aHTH(eppomarHeTukax. CHUMMETpUITHOE ONMCAHUE CIIEKTPa
gactoT IMP ¢ MarHUTHBIMU CTPYKTypaMH U COCTOSHUSIMHU.

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

SnepHble CIMHOBBIE BOJHBI, AUHAMUYECKHUN CABUT YacTOTHI U CBA3aHHBIE ¢ HUM ocobeHHocTu SAMP.
KocBeHHO€ cITUH-CIIMHOBOE B3aUMOJEHCTBUE.

XUMHUYECKUM CIABUL BinsHue 3apsioBOl IUIOTHOCTM HAa ASKPAaHUPOBAaHUE. MEXMOJIEKYISPHBIE
B3aMMOJICHCTBHS — BOIOPOJHAS CBS3b U BIMsHUE pacTBoputens. M3oronnyeckue 3¢HexTsl.
MexaHu3Mbl SJEPHOM pelaKcalluu: CHUH-PEIIeTOYHAs, JUIIOJIb-AMIIONbHAs, KBaJpYIOJbHas,
CKaJsIpHasl penakcanuu. Penakcanus, cBs3aHHas C aHU30TPONHMEN XMMHUYECKOIO cIBHra. SnepHas
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 JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare m3ydeHHs NHUCLUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE ONPEACICHUS M TOHATHA,
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 y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTBHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHsI OTIENBbHBIX TEM, BOINPOCOB, CJIEAYET OOpaIarbcs 3a KOHCYIbTALMAMHU
MIpenoAaBaTelto.

Bo3MOXeH MpoMeXyTOUHBINH KOHTPOJIb 3HAHWUHM CTYAEHTOB B BHJE PEIICHHA 337ad 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
kBaTuuKkanus: 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 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIAroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B NCJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

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

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOTO  pa3BUTHS,  ONPEAEsITh U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

YK-6.2 OueHHuBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBAa BBITIONHEHUS JIEATENBHOCTH C e€

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

pe3yabTaraMu
OIIK-1.1 3HaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATeNhbHOCTH  (PyHITaMEHTabHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTH
mpoheCCUOHATBHOM IEATEILHOCTH

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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS 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 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
EITENLHOCTH




M3y4acMbIX SBJICHUH U MPOLECCoB, CUCTEMHO  |[TK-1.3 CrocobGeH NPUMEHSATh TEOPETHYECKHEe W (W)
AHAJIM3UPOBATh HAYYHBIC Hp06J'IeMI>I, noJIy4darb OKCIICPUMCHTAJIbHBIC MCTOABI I/ICCJ‘IG,I[OBaHI/Iﬁ K KOHKpCTHOf?I

HOBBIE HAY4YHBIE PE3Y/IBTAThI Hay4yHOW 3ajadye M MHTEPIPETHPOBATH  IIOJIYYECHHBIC
pe3yabTaThl
[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
ITIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIENOBAHUS CaMOCTOSTEIBHO WM B COCTaB€ HAy4YHOIO
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO KOJUJICKTHBA
KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJANTH I1IK-2.2 CnocoGeH MNpoOBOAUTH ampoOalMI0 PE3yIbTaTOB
Hay4HbIE UCCIIEIOBAHKS U UX aNPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPEeHINAX

[IK-3 Cnocob6en mpodeccuonansuo padorars ¢ |[IK-3.1 [lonumaer mnpuHOMOBL pabOTBHl HCHOIB3YEMOTO
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM 00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
o0opynoBanreM (MpruOOpaMH U yCTAHOBKAMHM,  |[TPUKIIAJAHBIX IPOTrpaMMm)

CIEeLUATN3UPOBAHHBIMU TTAKETAaMU TPUKIIATHBIX
MporpaMm) B M30paHHON MTPEIMETHOM 00IacTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus JUCIUILIMHEI « METOMBI SI€pPHOT0 MAarHUTHOTO PE30HAHCA» O0YYArOIIHIACS TOJIKCH:

3HATh:
- METOABl  aHAIMW3a CTPYKTYPbl KOHJIEHCHPOBAHHBIX CpEI C IOMOIIBIO SAEPHOTO MAarHUTHOTO
pe30HaHca.
YMeThb:
- [10JIb30BATHCS OIUCAHUSMHU CTPYKTYPbl KPUCTAIIIOB.
BJIaJeTh:
- METOJJaMH KJIaCCU()MKAIMU CTPYKTYpPbl KPHCTAIIIOB.

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

C 1enplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuaina MpOBOAUTCS YCTHBIH ONpoC 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.

® DeHOMEHONIOTHYECKOE OIMMCAaHWE ABM)KEHHE HAMarHHUYCHHOCTH B IIOCTOSSHHOM U IIEPEMCHHOM
MAarduMTHBIX ITOJIAX. CTaI_II/IOHapHBIG PCIICHUA ypaBHeHI/Iﬁ bnoxa B MEPpEMCHHOM II10JIC.

*  CrauuoHapHble M HMITYJIbCHbIE METOIbI BO30Y)XIACHHS CHI'HAJIOB NapaMarHUTHOTO PE30HAHCA.
[lpu3Hak  CymIECTBOBaHMS CHUTHAJIOB 9Xa. IIpuMepsl  HMMITYIbCHBIX — OCIEIOBATEILHOCTEH
obecrnieunBarInX GOPMUPOBAHUE CUTHAIOB 3Xa.

* Ocnouble npuHIunsl JIMP skcniepumenta. Cxembl U3MepeHus U amnmaparypa. Meton IBOHHOTO
pE30HaHCa.

» CBepxTOHKOE B3aUMOJACHCTBUE B TBEP/BIX TEJax.
* OcobeHHOCTH SAEPHOT0 MArHUTHOTO pe30HaHca B (heppo- U aHTU(eppoMarHeTHKax
* SlnepHblil MATHUTHBIN PE30HAHC B MArHETUKAX U METaJUIAX.

. JlokanpHass MarHuTHasE BOCIHPHUUMYHMBOCTE W 3dexrsl ycunenus. Ocobennoctu SIMP B
MHOTO/IOMEHHBIX MarHeTUKax

* MarauroynopsiodeHHbIe KPUCTAIIIBL: CTPYKTYPBI, COCTOSIHHSI U B3aUMOJICHCTBHSI.

. OcHoBHOe cocrosiHue aHTtHdeppoMaraernka. OmnpesiescHHE HYJIEBOTO COKpAIllEHUS CIHHOB B
MAarHUTOYIOPSIAOYEHHBIX KpUCTAIIaX U3 JaHHbIX SIMP.

» ®da3oBEIC MEPEXo/Ibl B HEKOJUTMHEAPHBIX aHTH(eppoMaraeTnkax. CHMMETPUITHOE OTIMICAHHE CIIEKTPa
yacToT SIMP ¢ MarHUTHBIMU CTPYKTYpPaMU U COCTOSIHUSIMH.

* SlnepHble CHMHOBBIC BOJTHBI, IMHAMHYECKUHN CIIBUT YaCTOTHI M CBSI3aHHBIE C HUM ocobeHHocTr SIMP.
KocBeHHOE CITMH-CIMHOBOE B3aMMO/ICHCTBHE.



*  XUMHUYECKUU CIBUL. BnusHue 3apsI0BOM IUIOTHOCTHM Ha 3KpaHUPOBAHUE. MEXMOJIEKYISIpPHbIE
B3aMMOJICHCTBHS — BOIOPOJHAS CBS3b U BIMsHUE pacTBoputens. M3oronnyeckue 3¢exTs.

. MexaHu3Mbl SIEpHON pellakcalMy: CIHMH-PELIeTOYHAasl, IUIONb-IAUIIONbHAs, KBaApYIIOJbHasl,
CKaJsipHasl penakcanuu. Pemakcamusi, CBA3aHHasg C aHU30TPONMEN XMMHYECKOro ciaBura. fnepHas
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. OcuoBusbie npuHIUNbl IMP skcniepumenta. Cxembl U3MEpeHHs W amnmaparypa. Meron ABOWHOTO
pe30HaHca.

2. SlnepHble CIMHOBBIC BOJIHBI, JMHAMHYECKUM CIIBUT YaCTOTHI M CBS3aHHBIE ¢ HUM ocobenHocTH 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. ®a3oBbIe MEpexobl B HEKOJUTMHEAPHBIX aHTH(eppoMarHeTnkax. CHMMeETpUitHOE ONMCaHue CIEeKTpa
gactoT SIMP ¢ MarHUTHBIMU CTPYKTypaMH U COCTOSHUSIMHU.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpamMMbl IUCHUIIIMHBL, TPOSBIIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omMYHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

OI_IeHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHIC€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTHUKE, HO OOITYCKACT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynoBIETBOPUTEIbHO 4 Oania - BBICTABISETCS CTYIACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylIeHUs JIOTUYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs AalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ynoBIETBOPUTEIbHO 3 Oamia - BBICTABISETCS CTYIACHTY, IMOKa3zaBIIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemMy OmHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISICTCSl CTYACHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromerocss 1Mo OwWjeTy Ha YCTHOM 5K3aMEHE HE JIOJDKCH IMPEBBIIATh OAHOTO
aCTPOHOMMUECKOI'O yaca.



