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: MarauTtHast CHUMMeTpus
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: B.W. Mapuenko, 1-p ¢u3.-Mar. Hayk, npodeccop

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



Hucnumnivaa  "MarnutHas —~— cummeTpus”

AHHOTANMA

MOCBAIIEHA  U3YYEHHIO  MAaKPOCKONMYECKOW  TEOpHH

CIIMH-YMOPAAOYCHHBIX CpC MJIA CTYACHTOB, CICHUAIN3UPYIONIUXCA B 3KCHepHMeHTaJILHOI>'I (1)I/I3I/IKC HU3KHUX

TEeMIIEepaTyp.

IIpeanomnaraercs 3HaHUE OCHOB KBAHTOBOW MEXaHUKH B PaMKaX CTaHAAPTHOTO YHUBEPCUTETCKOTO Kypca.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- U3y4UTh MAKPOCKOIIMUECKYIO TEOPUIO CIIMH-YIIOPAJOYEHHBIX CpEl.

3agauu AUCHUILIHHBI

OcBocHue MAaKpPOCKOIIMYCCKOIo moaxoaa K OrmMCaHuio MarouTHOTO YIIOPpAAO4YCHU.

[IpuMeHeHue MOMYyYeHHBIX 3HAHUH B OKCTICPUMEHTATIBLHON (U3NKE HU3KUX TEMIIEPATyp.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

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

OIIK-3 Cniocoben BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]a4, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJIaMU PEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3MKO-MaTEeMaTHYECKUX HayK JUIS PeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajaue W HHTEPIPETUPOBATH  IOJyYCHHBIE
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 CnocoOeH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA




[MK-4 CriocobHocTh puMensTh puznueckue  |[IK-4.1 Bnageer coBpeMeHHBIMU (U3NYECKHMU METONAMU
METO/Ibl TEOPETUIECKOTO U TEOPETUYECKOTO U SKCIIEPHMEHTAIILHOTO UCCIICOBAHHS
IKCHEPHUMEHTAIBHOTO HCCIICIOBAHUS, METO/IBI

MAaTeMaTU4CCKOT0 aHaJIn3a U MOACIIMPOBAHUA
JUIA peIICHUA MMPUKIIAJHBIX
HWHXXCHCPHO-TCXHUYCCKUX U
KOHCTPYKTOPCKO-TCXHOJIOTMYCCKUX 3ada4

[IK-4.2 ITpumeHsieT METOABl MareMaTHYECKOTO aHalu3a U
CTPOUT ONTHMAJbHBIE MaTeMaTU4EeCKHE MOJEIH UL
pelIeHHs] TPUKIAAHBIX 3a/1a4

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOAY.II0)

B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HaTh:
- OCHOBBI MaKpOCKOIIMUECKOI0 I0/1X0/1a K OIMCAaHUIO MATHUTHBIX CBOMCTB.

YMETb:
- IIPOM3BOAUTH BBIYMCIICHUS CIIEKTPOB MAarHUTHBIX KoJeOaHWH MPOCTEHIIMX MarHUTOYIOPSI0UCHHBIX
CHCTEM.

BJIaJICTh:
- METOJaMH KJIACCHYECKHX JIarpaHXeBOr0 M TaMWJIBTOHOBCKOTO (opmanu3ma [uis ONMCAaHUs
JUHAMUYECKUX CBOMCTB MarHUTHBIX CTPYKTYD.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 MarautHast CHMMETpHS 8 8 15
2 CrinHoBasi AMHAMUKa 12 12 15
3 MarHoHsbI 10 10 15
Nroro gacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. MarauTHas CHMMETPUS

MarHuTtHas: CUMMETPUSL.

CummMmeTpusi 1O OTHOLICHUIO K M3MEHEHHIO 3Haka BpeMmeHW. llpupoma CHMH-CIMHOBBIX
B3aUMOACUCTBUNA.  MHKpOCKONIMYECKasl IUIOTHOCTh MAarHuTHOro 3apsnpa. IloctpoenHue rpymnm
MarHUTHON CUMMETPHH.

deppoMarHeTHKU ¥ aHTU()EPPOMATHETHUKH.

®da30BBIC MTEPEXOABI BTOPOTO POJIa MTapaMarHeTUK-MarHeTHK.
JloMeHHBIe CTPYKTYPBI (heppOMATHETHKOB.
MarautosnekTpudeckuil 3G GeKT.

[Tee30MaraeTusm.




OOMeHHasi CHMMETpUSI.

OobmenHoe npubnmkenue. CiuHOBAs MIIOTHOCTb.
KonmHeapHble 1 HEKOJUTMHEAPHBIE MarHETHKH.
CruHOBBIC HeMaTHKU. TeH30pHbIE MATHETHKH.

O dekTh MAarHUTHOTO TOJS — 3€EMaHOBCKOe MpuOMmkeHue. [lpupona ncue3HOBEHUS MPOIOIBHON
MarHUTHOW BOCHPUUMYHMBOCTH B aKCHAIBHBIX CTPYKTYpax IPH HYJIEBOH TeMIIeparype.

OOMenHbIe (a30BbIE MEPEXOIbI BTOPOTO pojia MapaMarHeTUK — CHUHYHOPSIIOYEHHOE COCTOSHUE.
DHeprusi HEOTHOPOAHOCTH BpAILlEHHs CIIMHOBOTO IIPOCTPAHCTBA.

PenstuBuctckue nonpasku. Auuzorponus. Crnalblii heppoMarneTusm.

CrpyKTypa JOMEHHBIX I'paHuLl B (eppo- 1 aHTUeppOMarHeTHKax.

OnpoxkuapiBanue noapemeTok. [IpomexxyTouHoe coctosHue anTUGeppOMarHeTHKOB.

CrinHOBBIE CTEKJIA.

2. CruuHoBas [HHAMHUKa

CrinHOBasi AMHAMUKA.

VYpasuenue Jlannay — JIndmmua s peppoMarHeTHKOB.

HunamMuka  aHTU(EPPOMArHeTHUKOB, CIMHOBBIX  HEMAaTHKOB, TEH30pHBIX MAarHeTUKOB U
HEKOJUIMHEAapHbIX ()eppUMarHeTHKOB.

B3aumozneiicTBue € DNEKTPOMATHUTHBIM IIOJIEM. YpaBHeHUsT MakcBeluila B JUAJIEKTPUKAX
(HM3KOYACTOTHOE MIPUOIIKEHNE).

CriekTpbl MArHUTHBIX PE30HAHCOB M CITUHOBBIX BOJIH.
MarnuToynpyras ©30TpOITHAs MIEb.

MarnuTHOe ynopsiioueHue B cBepxrekydem He-3.

KomMOuHMpOBaHHOE CLIOHTAHHOE HAPYLICHNE KAIMOPOBOYHON 1 OOMEHHOI CHMMETPUH.
PasnoxeHune no rpaiueHTaM U PeISITUBUCTCKUE TONPABKH.

CrnmHoBas auHamuka A u B ¢a3 ceepxrekyuero He-3.

®a3bl cBepxTekyuero He-3 B M30TPOIIHOM M aHU30TPOIIHOM a3pOTeie.

3. MarHoH&I

MarHoHsI.

MarsoHHas TEpMOIHHAMUKA.

Mar"oHHbIe TONPABKU K CIMHOBOW JUHAMMKE MPU HU3KUX TEMIEPATypax.
Bropoii 3Byk B MAarHOHHOM Trase.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa
1. Teopernueckas ¢usuka [Tekcr] : B 10 . T. 5, U. 1 : Cratuctuueckas pusuka : yued. mocobue ajis
yu-toB / JI. JI. Jlanmay, E. M. JIucdmmi ; nox pen. JI. I1. ITuraeBckoro .— 5-e u3j., crepeotui. — M. :
®uzmariut, 2001, 2002, 2005, 2010 .— 616 c.
2. Teopernueckas ¢usuka [Tekcr] : 8 10 T. T. 8 : DnexTpoarHaMuKa CIDIONIHBIX Cpefl : y4ued. mocodue
s ya-toB / JI. J1. Jlannmay, E. M. JIndmmn .— M. : Hayka, 1992, 2001, 2003, 2005 .— 662 c.

4. A.®. Aanpees, B.1. Mapuenko. CuMMeTpUs 1 MaKpOCKOIIMYecKast JUHaAMUKa MarueTukos. YOH
130, 39 (1980)

JomnonHutensHas auTeparypa

1. Jleknuu 10 HU3KOTEMIIEPATyPHOMY MarHeTH3My. MarHuTHasi CHMMETpPHUS aHTH()EPPOMArHETHKOB
[Tekcr] / A. C. BopoBuk-Pomanos ; [ Uu-T ¢u3. npobiem um. I1. JI. Kamuner PAH] - M.[B. u.],2010



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

DNEeKTPOHHBIE ONOINOTEKH

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

ONeKTpOoHHbIE OMOINOTEKH.
9. MeTonuueckue yKazanus 1J1s 00y4al0IUXCs 110 0CBOSHHIO TUCIMILTHHBI (MOTYJIsT)

CryaeHTbl OBNAJEBAIOT METONAaMH MAaKpPOCKOIMYECKOTO MOAX0/a K OMHCAHHWIO CTAaTUKH U TUHAMUKU
MarHUTHBIX CTPYKTYD.



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

Pa3paborunk: B.W. Mapuenko, a-p ¢u3.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-3 CniocobeH BbIOUpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]a4, MPUMEHSsS 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBaHO BBIOMpAThH CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 CnocoOeH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHMUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[1K-4 CniocoOHOCTh IPUMEHSTH (pru3nueckue
METO/Ibl TEOPETUUECKOTO U
SKCIIEPUMEHTAIILHOTO HCCIIEJOBAHUS, METOABI
MaTeMaTHYECKOTO aHaJIM3a U MOJCITUPOBAHUS
JUISL PEeLICHUs IPUKIIAIHBIX
MHXCHEPHO-TEXHUYECKHUX U
KOHCTPYKTOPCKO-TEXHOJIOTHUECKUX 3a/1a4

[IK-4.1 Brnageer coBpeMEeHHbIMH (PU3MUYECKUMHU METOJAMHU
TEOPETUUECKOI'0 U IKCIIEPUMEHTAIILHOIO UCCIIEOBAHUS

[IK-4.2 IIpumensier MeTOAbl MAaTeMaTHYECKOTO aHalu3a U
CTPOUT ONTHMAJbHBIE MaTeMaTUYEeCKHE MOIEIH  JUIS
peleHns MPUKIIAJAHBIX 3a1a4

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «MarnurtHas CUMMCTPUS» 06yqalomm‘/ics{ JOJIKCH:

3HAThb:

- OCHOBBI MAKPOCKOIINMYCCKOT'O IMOAX0da K OMMCAHUTIO MAIrHUTHBIX CBOICTB.

yMeTh:

- IPOU3BOAUTH BBIYUCIICHUS CIICKTPOB MArHUTHBIX KOJICOaHUIH HpOCTeﬁMHX MAaroHuToynopsaa04CHHbIX

CUCTCM.




BJIAA€Th:
- METOAaMU KJIACCHUYCCKHUX JIAIPaHXCBOIO0 U TaMUJIBTOHOBCKOI'O (bopMaJmsMa I OIIMCAaHUA
JUHaAMHUYCCKHUX CBOICTB MarHUTHEIX CTPYKTYD.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATUS 110 IPOUIEHHON TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

. CummMmeTpusi 1O OTHOIIEHUIO K M3MEHEHUIO 3Haka BpeMmeHu. [Ipupona CHMH-CIMHOBBIX
B3aUMOJENCTBUI. MHKpOCKONIMUYecKas INIOTHOCTh MarHUTHOTO 3apsiaa. [locTpoeHne rpynn MarHuTHOH
CUMMETPHUH.

* ®deppoMarHeTHKH U aHTH()EepPPOMAarHETHUKH.

 ®da30BbIe IEpEeX0/bl BTOPOTO pOAa apaMarHeTHK-MarHeTHK.
* JloMeHHBIE CTPYKTYpBI (heppOMArHETHKOB.

* MarautosaeKTpuiecKuii 3PPeKT.

» IIpe3omarueTusM.

» OobmenHoe npubmmkeHre. CIMHOBasI TUIOTHOCTD.

* KonnuneapHble 1 HEKOJTMHEAPHBIE MATHETHKH.

* CnunoBble HeMaTuKU. TeH30pHBIE MarHETHKH.

*  DddexTsl MArHUTHOTO TOJISI — 3eeMaHoBCcKoe mpubimxkenue. [Iprpojia ncae3HOBEHMsI TPOIOILHON
MarHUTHOW BOCHPUUMYHMBOCTH B aKCHAIBHBIX CTPYKTYpax MpH HYJIEBOH TeMIIeparype.

» OOmeHHbIe (Qa30BbIe IEPEXOIBI BTOPOTO pojia MapaMarHeTUK — CHUHYIOPSA0Y€HHOE COCTOSIHUE.

* DOHeprusi HEOJHOPOAHOCTH BpallleHHUs CIIMHOBOTO IIPOCTPAHCTBA.

* PenstuBucrckue nomnpasku. AHnzorponus. Cnadbiii peppoMarHeTusm.

* CrpyKTypa ZOMEHHBIX TpaHull B (eppo- U aHTU(PeppOMarHeTHKax.

* OmnpokunpiBanue noapemeTok. IlpomMexyrodnoe coctosHue aHTU(GEPPOMarHeTHKOB.

* CnuHOBBIE CTEKIIA.

* Ypasuenue Jlangay — Jludmuna st peppomMarHeTHKOB.

. JuHaMuka aHTU(QEPPOMArHETHKOB, CIHHOBBIX HEMAaTHKOB, TEH30PHBIX MAarHeTHKOB U
HEKOJUIMHEApHBIX ()eppUMarHeTHKOB.

. B3anmozneiicTBue C 2JEKTPOMATHUTHBIM IIOJIEM. YpaBHEHUs MakcBeiia B JIHAJIEKTPUKAX
(HM3KOYACTOTHOE MTPUOIIKEHNE).

* CnexTpbl MArHUTHBIX PE30HAHCOB U CIIMHOBBIX BOJIH.

* Marnuroynpyrasi U30TpOMHAs IETb.

» KomOnHUpOBaHHOE CIIOHTAaHHOE HApYyIIEHUE KATUOPOBOUHONW U OOMEHHOW CUMMETPHH.
» PaznoxxeHue 1o rpaJleHTaM 1 PesIiTUBUCTCKHUE MOMPAaBKU.

» CnunoBas nuHamuka A u B ¢a3 ceepxrexyuero He-3.

» ®a3bl cBepxTeKyuyero He-3 B M30TpOTHOM M aHU30TPOITHOM a3porerie.

* MarHoHHasi TepMOIMHAMHUKA.

* MarHoHHbI€ TIONPABKH K CIIMHOBOM TMHAMHKE TP HU3KUX TEMIepaTypax.

* Bropoiil 3Byk B MarHOHHOM Tase.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

buner 1.

1. O6menHoe pubImkenre. CinHOBAs TIOTHOCTb.
2. JloMeHHbIE CTPYKTYPHI (heppOMarHeTHKOB.

buier 2.
1. ®a3wl cBepxTekydero He-3 B U30TPOMHOM U aHU30TPOITHOM a3porere.
2. ®eppoMarHeTUKH U aHTU(GEPPOMATHETHKH.



buner 3.

1. BsaumopneicTBHE C JJNEKTPOMArHUTHBIM TIOJIeM. YpaBHeHHs MakcBemna B JIUAJIEKTPUKAX
(HM3KOYACTOTHOE MIPUOIIKEHNE).

2. ObMeHHBIe (ha30BBIE IEPEXOABI BTOPOTO POJia MapaMarHeTHK — CIIMHYTIOPSAJOYEHHOE COCTOSIHHE.

Kpurepuu onieHuBanus
Ouenka ommmyHo 10 OammoB - BBICTABIISICTCS ~ CTYJCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIIAIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHATh X Ha NPAaKTHKE IPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Oumenka omMYHO 9 OamwIioB -  BBICTABISETCA  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE PU PEIIeHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HPUHATHIX PELLICHAMN.
Ouenka ommyHO 8§ OamwioB - BBICTaBISETCS CTYACHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UETaMHu.
Ouenka Xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTh IOJYYCHHbIC 3HAHUS Ha NPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
OtueHka Xopoto 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
W 10 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTh IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka yHIOBIETBOPUTENBHO 4 Oamga - BBICTAaBISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH MIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJlbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yHIOBIETBOPUTENBLHO 3 0Oajula - BBICTAaBISETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeOBAaTENbHOCTH B H3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JeliaMi yueOHOU MPOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBJIECTBOPUTENHHO 2 Oajula - BBHICTABIAETCS CTyACHTY, KOTOPBIA HE 3HAaeT OOJIbIIe 4acTH
OCHOBHOTO COJEp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJI30BaTh IOJyYCHHBIEC 3HAHHS NPH PEIICHUN
THUIIOBBIX 33]1a4.
OreHka HEYNOBIETBOPUTEIBHO | 0ajml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

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

DK3aMeH IpoBoauTCS Mo Ouieram. B kaxaom OmiieTe mpeacTaBlICHO J(Ba TEOPETUYECKUX BOIPOCA.
[lpu mpoBeneHnu sK3aMeHa oOyuaromemycs: npenocrasisercss 30 MHHYT Ha TOArotoBky. Ompoc
o0yuaroImerocs He JJOJDKEH MPEBHIIATh OHOTO ACTPOHOMUYECKOTO Jaca.



