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 3aceqannu Kadenpsl GU3NKU U TEXHUKKA HU3KUX Temneparyp 06.03.2025



Huctumuinaa  "MarautHas ~— cumMMmeTpus”

AHHOTANMA

MOCBAIIEHA  M3YYEHUIO  MAaKpOCKONMYECKOH  TEOpHUHu

CIIMH-YMOPAAOYCHHBIX CpCI MJIA CTYACHTOB, CIICHUAIIN3UPYIOMIUXCSI B 3KCHepI/IMGHTaJ'IBHOI\/’I (1)I/ISI/IK6 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

- OCBOCHUEC MAKPOCKOIIMYCCKOI'0 moaxoaa K OIMCaHui0 MariHuTHOT'O YIIOPAAOYCHU A,

- IPUMEHEHHE NOITyYEHHbIX 3HAHUH B AKCIIEPUMEHTAIbHON (PU3HKE HU3KHX TEMIIeparyp.

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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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 aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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 CnocobeH mnpuMeHATh 3HaHHA B o00JacTu
(bHU3MKO-MaTEeMaTHYECKUX HayK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH IOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

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

[MIK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA




3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)

B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HaTh:
- OCHOBBI MaKpOCKOIIMUYECKOI0 I0/1X0/1a K OIIMCAaHUIO MATHUTHBIX CBOMCTB.

YMETb:
- IIPOM3BOAUTH BBIYMCIICHUS CIIEKTPOB MarHUTHBIX KOJEOAHMH NMPOCTEHUIIMX MarHUTOYNOPSAAOYCHHBIX
CHCTEM.

BJIaJICTh:
- METOJaMH KIJIACCHYECKHX JIarpaH)XeBOT0 M TaMIJIBTOHOBCKOrO (opmaim3Ma sl ONMHUCaHUS
JUHAMUYECKUX CBOMCTB MarHUTHBIX CTPYKTYD.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkiimu | 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 yacos 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 CHMMETPHS

MarsuTtHas: CUMMETPUSL.

CuMMmeTpusi 1O OTHOIIGHUIO K HW3MEHEHHMIO 3Haka BpeMeHH. [Ipupoiga CHHMH-CIIMHOBBIX
B3aUMOACUCTBUNA.  MHUKPOCKOIIMYECKasl IIOTHOCT MAarHuTHOro 3apsga. lloctpoenue rpynn
MarHUTHON CUMMETPHH.

deppoMarHeTHKU ¥ aHTU()EPPOMATHETHUKH.

®da30BBIC MTEPEXOABI BTOPOTO POJIa MTapaMarHeTUK-MarHeTHK.
JloMeHHBIe CTPYKTYPBI (hepPOMATHETHKOB.
MarautosnekTpudeckuid 3G GeKT.

[Tee30MaraeTusm.

OOMeHHasi cHMMETpHSI.

ObmenHoe npubnmkenue. CiuHOBAas MIIOTHOCTb.
KonnmueapHbie 1 HEKOJUITMHEAPHBIE MATHETHKH.
CrinHOBBIE HEeMAaTUKU. TeH30pHBIE MarHETHKH.

O ekl MarHUTHOTO MONA — 3eeMaHOBCcKOoe IpubOmmkeHue. [Ipupona ncue3HoBeHHUs NPOJOIbHOM
MarHuTHON BOCIPUMMUYHUBOCTHU B aKCHAJIbHBIX CTPYKTYpPax [P HYJIEBON TeMIIEpaType.

OOmeHHBIe (a30BbIE MEPEXOIBI BTOPOTO POJIa MApaMarHeTUK — CIUHYHOPSI0YEHHOE COCTOSIHUE.
OHeprusi HEOJHOPOAHOCTH BpalllEH!Us CIIMHOBOI'O IIPOCTPAHCTBA.




PenstuBucTckue nonpaBku. AHu3oTponus. Cinalslii peppoMarHeTusm.

CTpyKTypa JOMEHHBIX TpaHHuIl B (heppo- U aHTUPEepPOMarHeTHKAX.

OmnpokuapiBanue noapemeTok. [IpomexyTouHoe cocTosiHue aHTH()EPPOMArHETHKOB.
CriuHOBBIE CcTEKIIA.

2. CinHOBasg JUHAMHUKA

CrinHoBasi AMHAMUKA.
VYpasuenue Jlannay — JIudmmima s peppoMarHeTHKOB.

Jlunamuka  aHTH()EPPOMArHETHKOB, CIIMHOBBIX  HEMATHKOB, TCH30PHBIX  MAarHETHKOB |
HEKOJUTUHEAPHBIX (pepprUMarHeTHKOR.

B3aumMoneicTBiE C DIICKTPOMArHUTHBIM TOJeM. YpaBHeHHMs MakcBe/uila B JIUDJICKTPHUKAX
(HM3KOUACTOTHOE MPUOIKEHHE).

CrnexTpbl MArHUTHBIX PE30HAHCOB M CITMHOBBIX BOJIH.

Marnurtoymnpyrasi ©i30TPOITHAS IEJTb.

MarnautHoe ynopsiiouenue B ceepxrekyuem He-3.

KoMOnHHpOBaHHOE CIIOHTAHHOE HAPYIICHNE KAINOPOBOYHON 1 OOMEHHON CHMMETPHH.
Pa3znokeHne 1o rpaiueHTaM U PeIsTUBUCTCKUE MTOTIPABKH.

CrnimHoBast nuHamuka A u B ¢a3 cBepxrekyuero He-3.

®a3bl cBepxTeKydero He-3 B M30TpOITHOM U aHU30TPOIIHOM a3poree.

3. Maraossl

MarHoHsI.

MarHoHHas1 TepMOJIMHAMUKA.

MarHoHHbI€ [IONIPaBKU K CIIMHOBON AMHAMUKE IIPH HU3KUX TEMIIEpaTypax.
BTopoii 3Byk B MATHOHHOM Ta3e.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Teopetnueckas ¢usuka [Texer] : B 10 T. T. 5, Y. 1 : Craructuueckas ¢pusuka : yueod. mocodue s
yu-toB / JI. /1. Jlanmay, E. M. JIndmmu ; noxg pen. JI. I1. IluraeBckoro .— 5-e u3a., crepeotun. — M. :
®usmamut, 2001, 2002, 2005, 2010 .— 616 c.
2. Teopernueckas ¢puznka [Tekcr] : B 10 T. T. 8 : DnekTponnHamMuKa CIUIONIHBIX cpej : yued. mocodue
st ya-ToB / JI. 1. Jlanmay, E. M. JIudmmi .— M. : Hayka, 1992, 2001, 2003, 2005 .— 662 c.
4. A.®. Aanpees, B.. Mapuyenko. CUMMeTpUs. 1 MaKpOCKOIIMUECKas AMHAMUKA MarHeTukoB. YOH
130, 39 (1980)

JomnonHurensHas aureparypa

1. JIeknuu 10 HU3KOTEMIIEPATYPHOMY MarHeTH3My. MarHuTHas CHMMETpHUsI aHTH()eppOMarHeTHKOB
[Texct] / A. C. bopoBuk-Pomanos ; [ UH-T ¢u3. mpoonem um. I1. JI. Karmuer PAH] - M.[b. u.],2010

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

DneKTpoHHbIE OMOINOTEKN



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

DNEeKTPOHHBIE OUOTMOTEKH.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHTbl OBJaJeBalOT METOAAMU MaKPOCKOIMYECKOTo MOAXOAA K OMHMCAHUIO CTATUKW M JUHAMUKH
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

KBaJIH(UKALUS: 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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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 aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBAET 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 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

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

[IK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

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

3HAThb:

- OCHOBBI MAKpPOCKOIINMYCCKOT'O IMOAX0da K OIMMCAHUTIO MArHUTHBIX CBOICTB.

yMeTh:

- IPOU3BOAUTH BBIYUCIICHUS CIICKTPOB MATrHUTHBIX KOJIcOaHMi HpOCTefIH.IPIX MarouToynopsaa04CHHbIX

CUCTCM.
BJIAA€Th:

- MCETOAaMU KJIIACCHYCCKHUX JIAIrpaHXXEBOIO0 U TaMUJIIBTOHOBCKOI'O q)OpMaHI/I?,Ma JJIA  OIIMCaHUuA
JUHaAMHUYCCKHNX CBOMCTB MarHUTHEIX CTPYKTYD.

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




C nenpro KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1.CumMeTpuss 1O OTHOLICHHIO K UW3MEHEHHIO 3Haka BpeMeHH. lIpupona CHMH-CIMHOBBIX
B3aUMOACUCTBUNA. MUKpPOCKOIINYECKas INIOTHOCTh MATHUTHOIO 3apsaa. [loctpoeHue rpyIin MarHuTHOR
CUMMETPHH.

2.®eppoMarHeTHKA M aHTH()EPPOMATHETHKH.

3.da3oBbIe Mepexoabl BTOPOTO pojia napaMarHeTHK-MarHeTHK.
4.JloMeHHBIE CTPYKTYpBI ()eppOMarHeTUKOB.
5.MaruuTosnexkrpuyeckuit 3pdekr.

6.I1be30MarseTU3M.

7.00MmenHOE ipubmmkenne. CIMHOBAs TUIOTHOCTb.
8.KommHeapHble 1 HEKOJUTMHEAPHBIE MATHETHKH.
9.CnmHOBBIC HeMaTHKH. TeH30pHbIE MarHETHKHY.

10 .2ddexTsl MarHUTHOTO OIS — 3eeMaHoOBCKoe mpubmmkenue. [Ipupona ncuesHOBEHUS TPOAOIBHON
MarHuTHON BOCIIPUMMYHUBOCTHU B aKCHAJIbHBIX CTPYKTYpPax [P HYJIEBON TeMIIEpaType.

11.06menHbIe (ha30BbIC TIEPEXOABI BTOPOTO POJia TTApaMarHeTHK — CIIMHYTIOPSIOYCHHOE COCTOsHHE.
12.9Heprust HEOTHOPOIHOCTH BPAILIEHUSI CHMTHOBOTO MPOCTPAHCTBA.

13.PensTuBrCcTCKHE TIoNIpaBKu. AHU30Tponust. Cina0blii heppoMarHeTH3M.

14.CtpykTypa JOMEHHBIX TpaHHUIl B peppo- U aHTH(PeppOMarHeTHKax.

15.0npoxuisiBaHle OApenIeToK. II[pomMeskyTouHOe COCTOSTHIE aHTU(EPPOMArHETHKOB.
16.CinHOBBIE CTEKIIA.

17.Ypauenune Jlannay — Jludmuna st GeppoMarHeTHKOB.

18./lunamuka  aHTU(EPPOMATHETUKOB, CIIMHOBBIX ~ HEMAaTHKOB, TEH30PHbIX MAarHeTMKOB U
HEKOJUTMHEApHBIX (peppruMarHeTHKOB.

19.B3aumopeiicTBue ¢ DSJICKTPOMAarHUTHBIM TMOJE€M. YpaBHEHUSI MakcBemia B JIUAJIEKTPUKAX
(HM3KOUACTOTHOE MPUOIKEHHE).

20.CrexTpbl MarHUTHBIX PE30HAHCOB U CIIMHOBBIX BOJIH.

21.Maruauroynpyrast U30TpPOITHAs Ieb.

22 . KoMOUHUPOBaHHOE CIIOHTAHHOE HAPYIICHUE KATHOPOBOUHOM U OOMEHHOW CUMMETPHH.
23.Paznoxxenue o rpagueHTaM 1 peIsITUBUCTCKYE TTOTPABKH.

24 CnuHoBas nuHamuka A u B ¢a3 cBepxrekyuero He-3.

25.®a3pI cBepxTekyyero He-3 B M30TPOMTHOM U aHH30TPOIIHOM a3poreie.

26.MartoHHasi TEpMOAUHAMUKA.

27.MartHoHHbI€ MMONPABKU K CIMHOBOW JUHAMHKE MPU HU3KUX TEMIEpaTypax.

28.Btopoii 3ByKk B MAarHOHHOM Trase.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. O6bmenHoe pubnmkenue. CIMHOBAS TUIOTHOCTb.
2. JloMeHHbIE CTPYKTYpPHI (heppOMarHeTHKOB.
buner 2.

1. da3pl cBepxTekyuero He-3 B M30TPONHOM M aHU30TPOITHOM a3poreie.
2. ®eppoOMarHeTUKU U aHTU(PEPPOMATHETHKH.

Kpurepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

DKk3aMeH mpoBoAMTCs Mo Owmieram. B kaxkaom Owmiere HpeAcTaBIeHO [1Ba TEOPETHUYECKHX BOIPOCA.
[lpu mpoBenennu 5k3ameHa oOyuaromiemycst npepoctarisercs 30 MUHYT Ha MOAroToBKYy. Ompoc
00y4aromerocst He JOJDKEH MPEBHIIATh OTHOTO aCTPOHOMHUYECKOT0 yaca.



