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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHUIJINHE: dusnka mIa3Mel

M0 HANPABJIEHUIO: [puknagHpie MaTeMaTHKa U (HU3NKa

npouiab NOArOTOBKH: TepmosiiepHas SHEPreTHKA U TIa3MEHHBIC TEXHOJIOTHH
du3TEX-1IKOIA TPUPOAONIOAOOHBIX, TNIA3MEHHBIX U SICPHBIX TeXHOJIOTH uM. U.B.
Kypuatosa
kadenpa QU3NKU ¥ XUMHH TUIa3MbI

Kypc: 4

KBauuKanus: Oakanasp

Cemectpbl, HOpMBI TPOMEKYTOUHON aTTECTAIHH:
7 (ocenHwmil) - Dx3aMeH

8 (BeceHHuit) - Jxk3aMeH

AynutopHbIx yacoB: 150 Bcero, B TOM 4HcIe:
nexuuu: 90 yac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 150 gac.
[TonroroBka k 3x3ameny: 60 yac.

Bcero gacos: 360, Bcero 3a4. ef.: 8

[Iporpammy cocrasuin: I1.B. TTonoB., kaux. Gpu3.-Mart. HAyK

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl GU3UKU 1 XUMHHK Tu1a3Mel 29.05.2020



AHHOTANMA

Kypc "®wuzuka mnazmel" mpenycMaTpuBaeT OCBOSHHE CTyleHTamMH (pyHIaMEHTaNbHBIX 3HaHUW B 0OmacTu
(U3MKK TUTa3Mbl, MaTeMaTHYECKUX METOJOB HCCICAOBAHMS IUIA3MEHHBIX MPOLECCOB, MPOHCXOIAIINX B
HanboJee U3BECTHBIX TUIA3MEHHBIX YCTPOHCTBAX THIIA TOKAMaK, a TAKXKE B IPUPOIHBIX YCIOBHSX.

3amaun Kypca:

*  (dopmupoBaHue 0a30BBIX 3HAHWH B 00NACTH (PU3MKM IUIA3MBI, OCBOCHHE CTYICHTAMH TEOPETHYCCKHX
METOJIOB aHaJIM3a IUIa3MEHHbIX SBICHUH, MPOSBIIAIOMINXCS KaK B OKCIEPHUMEHTAIbHBIX YCTAaHOBKaX, TaK U B
HPUPOJE;

* pa3BHTHE y CTYACHTOB TBOPYECKOIO MOAXOJAa K BBIOOPY METOIOB TEOPETHYECKOTO aHAIN3a Pa3INYHBIX
IUIA3MEHHBIX SBJICHUIH;

*  TOATOTOBKA CTYIEHTOB K paboTe Ha pealbHBbIX 3KCHEPHUMEHTAIbHBIX YCTAHOBKaX IO YIPABISIEMOMY
tepmosinepaomy cunresy (TOKAMAK).

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

- HCTOPHIO CTAHOBJICHUS HAIPABJICHUS PA3BUTHUS TEOPETUUECKON (DM3UKH — (DU3HUKH I11a3MBbl;
- OCHOBHBIE TEOPETUYECKUE MOJIEIIH ONKUCAHUS TJ1a3MBbl;

- IIpeieIIbl IPUMEHUMOCTH THAPOIAMHAMHYECKOTO U KUHETHYECKOTO OMMCAHMSI ITPOLIECCOB B IUIa3ME;
- IpEeJICTaBJIEHUE O PAaBHOBECHH TIJIA3MBI;

- pacmpocTpaHeHne MarHUTOTUAPOJUHAMUYECKUX BOJH B IIJIa3Me;

- IOTEHIMAJIbHBIC BOJIHBI B IJIa3M€;

- HEYCTOWYHMBOCTH ILJIa3Mbl;

- 3aTyXaHWe BOJH B IUIa3Me,

- IEPEHOC BEILLECTBA U YHEPTUH B IJIA3ME;

- nepcriekTuBbl Harpesa miasmsel B TOKAMAKE.

VYMeTs:

- 6]>ICTpO OCBaMBAaTb HOBBIC JKCICPUMCHTAJIBHBIC MCETOAbI W TCOPCTUUCCKUC MOJACIN B IUIABMCHHBIX
HUCCIICAOBaHUAX

- KBTU(UIIMPOBHO aHAJIM3UPOBATH PE3yNbTaThl SKCIEPUMEHTAIBHBIX U TEOPETHUECKUX HCCIIEI0BaHNH;

- JIOBOIUTH [0 CBEIEHHS Hay4yHOW OOIIECTBEHHOCTH (BBICTYIJICHHE HA CEMHHApax, KOH(EpEeHIHsX,
MyOJIIMKAMK B HAYYHBIX JKypHAIax) pe3yJabTaThl NPOBEAEHHON HAYYHON pabOTHI.

Bnaners:
- HaBBIKAMH OCBOEHUS OOJIBIIOT0 00BEMa MHPOPMAITIH;
- HaBBIKaMH PabOTHI B KOJUIEKTHBE JIA0OPATOPHH U CAMOCTOSITEIIFHON PaOOTHI;

- YMCHUCM HCKAaTb TCOPCTHYUYCCKUC O0OBSICHEHUS IKCIICPUMCHTAJIbHBIM  PE3YJIbTATAM M 3KCIICPUMCHTAJIbHBIC
TMOATBCPIKACHUA TECOPETUICCKUM MOIACIIAM

OcHOBHOE cofepxaHHue Kypca U3JI0OKEHO B CIEAYIOIIUX pa3aesax:

Tembl u pas3zuensr:

. 'mapoarHaMuieckoe ONMCaHue I1a3MBbl

. JIBI>KEHME 3apsKEHHBIX YacTULl B MArHUTHOM I10JI€

. JABYXKHUIKOCTHAs THAPOJIMHAMUKA

. Jl>xoyneBa auccunanys MarHuTo — THAPOJMHAMUYECKUX BOJIH

. Metons! paccMOTpeHHUsI BOJHOBBIX IIPOLIECCOB

. HermoreHnnanpHbIe BOJIHBI B IJ1a3M€ C MATHUTHBIM T10JIEM (MarHUTO-THAPOIMHAMUYECKUE BOJIHBI)
. IloreH1ManbHbIE BOJIHBI B IIJ1a3M€ € 3JIEKTPOHHBIMU U MOHHBIMU IIOTOKaMHU

0 3O L AW~

. [ToTeHnuanpHpIe U HEMOTEHIIMAJILHBIC BOJTHEI B MMPOCTPAaHCTBECHHO HeOI[HOpOI[HOI‘/'I miia3sme

Ne)

. TepmoauHaMuKa 1ia3msl

10. TpexxkoMIOHEHTHAas THAPOAUHAMHUKA

11. DnekrpocraTnueckue KoneOaHus B TUIa3Me

12. 3aryxaHue BOJH B IJIa3Me C MATHUTHBIM T10JIeM (YEpPEHKOBCKOE U IIUKIIOTPOHHOE)



13. Kunetnueckre HEyCTOMYHUBOCTH
14. Kone6anus 1 BOJIHBI B IBUICBOH IJ1a3Me
15. Mexanu3wm 3atyxanus Jlanaay 1eHIMIOPOBCKUX M HOHHO-3BYKOBBIX BOJTH

16. Mowmentsl ¢(yHkumu pacnpenenenus. Ilomyuenue ypaBHEHMH THAPOAWHAMUKH W3 KHHETHYECKOTO
ypaBHEHUS

17. HeycTOHYMBOCTh HE MONHOCTHIO MOHW30BAHHOW TUIa3Mbl (MOHU3AIMOHHAS, Aper(OBO-IUCCUTIATHBHASL
HEYCTOWYHMBOCTH 3BYKa, ITyYKOBO-PE3UCTUBHASI HEYCTOMYUBOCTD)

18. HeycTOWYMBOCTH MJIa3MbI

19. HeycToiunBOCTh TOKOBOTO IIHYpPA, TPAHUIIBI «III1a3Ma-MarHUTHOE T0JIe» (3KeJT0OKOBask HEYyCTONYNBOCTB).
[1y4koBBIe HEYCTOMYUBOCTH

20. CTtarn4ecKHii METOI OIMUCAHUS IIJIa3MBbI
21. ®uznyeckue NpoLecchl B MbLIEBOM I1a3Me
22. SIBneHus nepeHoca B IasmMe

1. leau u 3apauu

eap AUCUMNIMHBI

- OCBOGHHE CTylEHTaMHU (yHJaMEHTAIbHBIX 3HAHWH B 0OJAacTH (PU3MKHM IUIA3MBl, MaTeMaTHYECKHX
METO/IOB UCCIIEIOBaHMS IIJIa3MEHHBIX POLIECCOB, MPOUCXOISIINX B HanOoJiee N3BECTHBIX IIIa3MEHHBIX
YCTpOMCTBaxX THIIA TOKaMakK, a TAKXKE B IPUPOJHBIX YCIOBUSX.

3agauu AUCHMIIHHBI
* (dopmupoBaHue 6a30BbIX 3HAHUH B 001aCTH (PU3UKH TIIA3MBI, OCBOCHHUE CTYACHTAMH TEOPETHUECKUX
METO/IOB aHajlu3a IUIA3MEHHBIX SIBJICHUM, IPOSBIIAIOLIMXCS KaK B 3KCIIEPUMEHTAIbHBIX YCTAaHOBKAX,
TaK U B IPUPOZE;
. pa3BUTHE y CTYACHTOB TBOPUYECKOTO IOAXOJAa K BBIOOPY METOJOB TEOPETUYECKOTO aHAIN3a
pa3IMUHbIX [IJIa3MEHHBIX SIBJICHU;

* TIOATOTOBKA CTYJICHTOB K pabOTe Ha peaJbHbBIX IKCIIEPUMEHTANBHBIX YCTAHOBKAX IO YNPaBIsIeMOMY
tepmosinepaomy cunresy (TOKAMAK).

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VK-1.1 AnanusupyeT 3ajady, BbIIEIsAA dTallbl €€ PEIICHHUS,
KPUTHUYECKUHN aHAJIN3 ¥ CHHTE3 HH(popManuy, |AEHCTBHS 110 PEIICHHUIO 3a1a4u
OPUMCHSATH CACTEMHBIN MOAX0oA i pemiennst | VK-1.3 PaccmarpuBaeT pasiudHbIe BapHaHTBl PEIICHUS

NOCTaBJICHHBIX 3a1a4 3a7a4M, OLICHUBACT UX IIPCUMYIICCTBA U HEAOCTATKHU

[IK-1 CriocobeH turaHupoBaTh U MPOBOUTH IIK-1.1 Brmaneer  dyHmamMeHTaNbHBIMH — TOHATHIMH,
Hay4YHbIE€ SKCIIEPUMEHTHI (B 1/136paHH01‘/'1 3aKOHaMH U TCOPHUSIMHU COBpeMeHHOI‘/'I (1)1/13141(1/1

npeaMETHOM obnacty) u (unu) teopetndeckue |[IK-1.4 VYmeer CTPOUTh MareMaTHYeCKME MOJEIH Ui
(amanuTUYEeCKHE U UMUTAIIMOHHBIE) OMHUCAaHUA W HCCICAOBAaHUS IIPOLIECCOB U SIBICHUU B
HCCIICIOBaHUS COOTBETCTBYIOIIMX HAyYHBIX 0071aCTAX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



- ICTOPUIO CTAHOBJICHUS HAIIPABJICHUSA PA3BUTUA TeOpeTH‘leCKOﬁ (1)I/I3I/IKI/I — (1)I/I3I/IKI/I IJ1a3MBI;
- OCHOBHBIC TCOPETUYCCKHUE MOACIIN OIIMCAHU I1JIa3MBbl;
- OIpeaCiibl MPUMCHUMOCTHU THAPOANHAMUYCCKOIO U KHHCTHYCCKOT'O OIMUCAHUA TPOLCCCOB B IIJIa3MC;

- IPCACTABJICHHUEC O PAaBHOBCCHU IJIa3MBblI;

- pacrpoCTpaHCHUC MATHUTOTUAPOANHAMUYCCKUX BOJIH B I1JIa3ME;

- IOTCHIMAJIbHBIC BOJIHEI B I1JIa3MC;
- HCYCTOI‘/’ILII/IBOCTI/I I1J1a3MBI;
- 3aTyXaHUC BOJIH B I1JIa3M€,

- IEPCHOC BCHICCTBA U SHCPTHUHU B IJIA3MC;

- nepcnekTuBbl Harpesa mia3Mel B TOKAMAKE.

YMETb:

- 6I>ICTpO OCBaMBAaTb HOBBLIC JSKCIHCPUMCHTAJIBHBIC MCTOAbBI U TCOPCTUUCCKUC MOJACIN B IJIA3MCHHBIX

HCCIICIOBaHUSX;
- KBUMH(HUIMPOBHO  aHAIM3UPOBATh
HCCIICOBAHMM;

- JOBOIMTH OO0 CBCACHMUA Hay‘IHOﬁ 06H_[eCTBCHHOCTI/I (BI:ICTYHJ'IGHI/IG Ha CCMHUHapax, KOH(i)GpCHL[I/ISIX,

pE3yABTATEI

OKCIICPUMCHTAJIBHBIX n TCOPCTUUCCKUX

MyOIMKAIMK B HAYYHBIX JKypHAJax) pe3ysIbTaThl HPOBEAEHHON HayYHOU paboTHI.
BJIaJIETh:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00BhEMa HHPOPMAITNY;
- HaBBIKAMH Pa0OTHI B KOJUICKTHUBE J1a00OPaTOPHU M CaMOCTOSTEIBHON PabOTHI;

- YMEHUEM HUCKaTb TCOPCTUUCCKUC

00bsCHEHUS

OKCIICPUMCHTAJIBHBIC ITOATBCPIKACHUA TCOPCTUUCCKUM MOJCIISAM.

SKCIICPUMEHTAJIbHBIM

pe3ynbTaraMm

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TPYZ[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 l'unponrHamMuyeckoe onucaHue mia3Mbl 3 4 9
) JIBi>keHHE  3apsDKEHHBIX — YacTHIl B 4 4 9
MarHuTHOM II0JI€
3 JBYX>KHIKOCTHAsI THAPOANHAMHUKA 3 2 9
4 Huccumnanus 3 2 10
5 Mertonel  paccMOTpPEHHsS  BOJHOBBIX 3 ) 10
MIPOLIECCOB
HenorenuuanbHble BOJMHBI B IUIa3Me C
6 MarHUTHBIM roJyieM 6 2 9
(MarHUTO-rUAPOANHAMUYECKHE BOJHBI)
7 Bounnel B ita3me 3 2 5
[lorennuanpHple ¥ HENOTEHIMAJIbHBIE
8 BOJIHBI B MIPOCTPAHCTBEHHO 3 2 3
HEOJHOPOIHOH IIIa3Me
9 TepMoauHaMUKa TU1a3Mbl 6 4 5
10 |TpexxoMHOHEHTHas THAPOAHMHAMHKA 3 2 3
1 Onexkrpocratuueckue  KojeOaHUS B ] 4 3
1a3Me
12 |3aryxaHue BOJH B IJIa3Me 3 2 9
13 |Kunernyeckue HEYCTOMYNBOCTHU 2 2 9
14  |Konebanus BoaH 4 3 9
15 Mexanuzm 3aTyXaHus Jlanpay 4 4 9

JICHTMIOPOBCKUX U NOHHO-3BYKOBBIX BOJIH




MomeHTbl  (DYHKIIMM  pacrpeieICHUS.

16  |[lomydeHne ypaBHEHUH THIPOAMHAMHMKHU 4 2 9
13 KHHETHYECKOTO YPaBHEHH

17 HeycroituuBocTh HE MOJHOCTBIO 3 4 3
HOHHM30BaHHOM IIJIa3MEBI

18  |HeycroitunBoCTh I1a3MBbI 3 2 3

19 HeycToiiunBOCTh  TOKOBOrO  IIHYpA, 6 ’ 9
TPaHUIIBI «TJ1a3Ma-MarHUTHOE TTOJIe)

20 CTaTH4eCKU METO/ OIMMCAHUS I171a3MBbl 6 2 3
dusnyeckne TMpoNecchl B MBUIEBOM

21 4 3 3
iasme

22  |SIBneHus mepeHoca B MiazMe 6 4 9

Hroro gacos 90 60 150

ITonroToBka k 3K3aMeHy 60 gac.

OO01mas TpynoEMKOCTh 360 uac., 8 3au.ex.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHwmi)

1. I'maponnHaMuyeckoe OMucaHue TIa3Mbl

l'uoponuHaMuyeckoe OMHCAHWE IUTa3Mbl. YPAaBHEHWS MArHUTHOW THIPOAMHAMHUKH. MarHWTHAs
THAPOIUHAMUKA UJI€ATTFHO MPOBOAIIEH KUAKOCTH. CBOWCTBO «BMOPOKEHHOCTH» MAarHUTHOTO TTOJIS
B ma3My. CKHHUPOBaHNE BEICOKOYACTOTHOTO TTOJIS.

2. I[BI/DKGHI/IG 3apPsKCHHBIX YaCTUIl B MAIrHUTHOM I10J1€

JIBM>keHME 3apsDKEHHBIX 4YacTHI] B MarHUTHOM Tione. Jlpelidbl dwactury (dneKTpUYecKuid,
HEHTPOOEXKHbIM, B HEOAHOPOJHOM MAarHUTHOM TI0je, NOJSPU3alUOHHBIN). Aunabarnyeckue
UHBapUaHTbl. MarHuTHas JIOBYILKA.

3. ABYX>KMJIKOCTHAs TUAPOINHAMUKA

JByxokuaKoCTHass ruapoanHamuka. OO0o0OmmeHHblid 3akoH Owma, aHW30TPONUS TPOBOAMMOCTH.
[Ipenensl IPUMEHUMOCTH OTHOKUIKOCTHON THAPOIUHAMUKH.

4. Muccunanus

JI>xoyneBa AMCCHUITANAS MarHUTO — THAPOJUHAMUYECKUX BOJIH.

5. MeTompl pacCMOTPEHUS BOJTHOBBIX ITPOIECCOB

MeToapl pacCMOTPEHHS BOJTHOBEIX MTPOIIeccoB. JucepcHbie ypaBHEHHUS.

6. HCHOTGHLII/IaHBHBIG BOJIHBI B IIJIa3ME€ C MAarHUTHBIM I1OJICM (Mal"HI/ITO—FI/I)_IpOI[I/IHaMI/I‘-IeCKI/IG BOJ'IHBI)

HemorennmansHbie BOJHBI B IUIa3M€ ¢ MAarHUTHBIM TOJieM (MarHUTO-TUIAPOIWNHAMUYECKHUE BOJHBI).
Jucriepcuss MarHuTo — THAPOAMHAMUYECKHX BOJNH. KoadduumenTsl mpenomienus. 3aBUCUMOCTh
JUCIIEPCUU OT yIjla MEXAY BOJHOBBIM BEKTOPOM M MATHUTHBIM IOJIEM. BBICOKOUACTOTHBIE BOJIHBI B
MarHUTHOM Ij1a3Me.

7. BonHbI B 11a3Mme



[ToTenumanbHble BOJTHBI B IUIa3Me C AIEKTPOHHBIMUA U HOHHBIMHU TIOTOKaMH.
8. [loTeHuIMaIbHBIE U HEMOTEHI[MAIbHBIE BOJHBI B IPOCTPAHCTBEHHO HEOIHOPOIHOM MIa3Me

[ToTreHumanpHple M HEMOTEHIMANbHBIE BOJHBI B IPOCTPAHCTBEHHO HEOJHOPOAHOW IUIa3Me
(zpeiioBbie, HOHHO-3BYKOBBIE, alIb()BEHOBCKHUE).

9. TepmoguHaMuKa TIa3MbL

TepmonuHamuka Tuia3mbl. TemrepaTypa TemiioBas W KyJOHOBCKas DHEpTUs Iuia3Mmbl. JebaeBckoe
sKpaHupoBaHue. KylOHOBCKas MOIpaBKa K YPaBHEHHUIO COCTOSHHMS HJ€ajIbHOTO ra3a. PaBHOBecHas
nonuszanus, popmyna Caxa. Henneanbnas niasma.

10. TpexkoMIOHEHTHAas THAPOAUHAMHUKA

TpexkomrnoHeHTHast — rujapoavHamuka. IIpomeccsl  mepeHoca  (mpoBomuMmocTh, auddysus,
amOunonspHas quddys3us).

11. 3HeKTpOCTaTI/I‘leCKI/Ie KOJIcOaHHS B IJIa3Me

DneKkTpocTaTHuecKue KoyiebaHus B IJIa3Me: BBICOKOYACTOTHBIC (RJIEKTPOHHBIE JICHTMIOPOBCKHE),
HU3KOYAaCTOTHBIE ( JIEHTMIOPOBCKUE, HOHHO-3BYKOBbIE). Jlucriepcusi BOJIH.

Cemecrtp: 8 (Becennuit)
12. 3aTryxaHue BOJH B IJIa3Me
3aTyxaHue BOJIH B IIJIa3M€ C MarHUTHBIM T10JIEM (4€PEHKOBCKOE U IIMKIOTPOHHOE).
13. Kunetnueckre HEyCTOMYHUBOCTH

Kunernyeckne HEyCTOWYMBOCTH (SBIICHHMA YOEralomuX 3JIE€KTPOHOB, ITy4KOBO-PE3HCTHUBHAS
HEYCTOHYHMBOCTH B OECCTOJKHOBUTEILHOH IJ1a3Me).

14. Kosiebanust BOJIH
KosneOanus v BOJIHEI B ITBUIEBOI IIA3ME.
15. Mexanu3m 3atyxanus JlaHaay TEHTMIOPOBCKHX M HOHHO-3BYKOBBIX BOJTH

Mexauu3m 3aryxaHust JlaHmay JEHTMIOPOBCKMX M HOHHO-3BYKOBBIX BOJH. YCIOBHE CJ1aboro
3aTyXaHUs.

16. MomenTs! QpyHKIMU pacnpeneneHus. [lomyyenne ypaBHeHUH THAPOANHAMUKY U3 KHHETHYECKOTO
ypaBHEHUs

MowmenTs! GyHKIMK pactipeneneHus. IlomydeHne ypaBHEHMH THIPOIMHAMHUKH M3 KHHETHYECKOTO
ypaBHEHUs. YpaBHeHHUs nepeHoca. O000ImeHne 1By X>KUIKOCTHOW THIPOAUHAMUKY JJIsl TIOJIHOCTBIO
HOHU3UPOBAHHOMN IIJIA3MBI.

17. HeyCcTOWYMBOCTH HE MOJHOCTHI0 MOHU30BAHHOM TLTa3Mbl

HeycroitunBocts HE MOJIHOCTBIO MOHH30BaHHOM MJ1a3MBI (MOHM3AIMOHHAS,
IpeiioBo-THCCUTIaTUBHAS HEYCTOWYUBOCTh 3BYKa, TyYKOBO-PE3UCTUBHASI HEYCTOMYHBOCTB).

18. HeyCTOMYHUBOCTH MIIa3MBbI



VYeroiunBOCTh TIa3Mbl. METObl MCCIIeAOBaHUS (SHEPIeTHYSCKHIA MPUHIIMI, METOI COOCTBEHHBIX
konebanmit).  Krnaccupukanuss — HeycTOMYMBOCTEH  (KMHETUYECKHE,  THJIPOJWHAMHYECKUE,
arnepuoMYecKue, KojeOaTenbHbIe, CHOCOBBIC).

19. HGYCTOIZHHBOCTB TOKOBOI'O IITHYpa, 'PaAHUIbI «KIJIa3Ma-MarHuTHOC I10JIC»

HeycroiiumBocTh  TOKOBOTO  IIHYpa, TIpaHULBl «UIa3Ma-MarHuTHOe mosie»  (KeJToOKoBas
HEyCTOMYNBOCTH). [IydKOBbIE HEYCTOWIMBOCTH.

20. CtaTH4eCKUH METO, OITMCAHUS I1a3MbI

Craruyeckuil MeTo onucaHus miaasmbl. [IpUMEHHMOCTh KMHETHUYECKOIO YPAaBHEHUS Ul ILIa3MBbl.
VYdyer manpHUX U OMKHUX B3auMmojeicTBuil. KuHeTndeckoe ypaBHEHHE C CaMOCOITIAaCOBAaHHBIM
nosneM. «CTONKHOBHUTENbHBIC) WIEHBl KWHETHYecKoro ypaBHeHHs (B ¢opme bombimana, Jlannay,
Kpyka). Ypasuenne ®okkepa — [1nanka.

21. ®uznyeckue NpoLecchl B MbIIEBOH I1a3Me

dusnyeckre MPOIECChl B THUICBOW IUIa3Me. DJIEKTPOCTATUYECKHNA IMOTEHIIMA BOKPYT ITEUICBON
yacTHIbl. BanMmopelicTBre Mex 1y MbIJIEBBIMHU YaCTHI[AMHU.

22. SIBneHus mepeHoca B Ia3mMe

SBnenuss mepenoca B mnazme (auddysus, Tepmomuddysus, BI3KOCTh, TEIIONPOBOIHOCTE,
ANIEKTPOIIPOBOAHOCTh, TOTOKM TeIla, OOMEH OJHEPrHM MEXKIy OJIeKTPOHAMH W HOHAMH).
KadyecTBeHHBIE OLEHKHM KO3(D(GHUIUCHTOB IEpeHoca. BIiMsHUE MarHUTHOTO TMOJsS Ha SIBICHUS
nepeHoca.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

y4deOHas ayTuTopHsl, IEpCOHAIbHbBIE KOMITBIOTEPHI C 1OCTYIIOM B VIHTEpHET.
6.IlepeyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa
1. ®pank-Kamenenkuit JI.A. Jleknuu no ¢pusuke miasmel. M3a . gom UaTemnext, 2008T.
2. JInpmmn E.M, Turaesckwuii JI.IL., ®uznueckas kunernka. Teop.usuka,t.10, 2001
3. ®optoB B.E. u np. [Ieuesas mnazma. YOH maii 2004r. 1. 174, Ne5 ¢ 495-544.
4. UrnaroB A.M.®u3nueckue npoueccsl B eueBoi miasme.@uznka muazmel 2005 . 131 Nel ¢
52-63. Basics of Dusty Plasma A. M. Ignatov p.46 abstract.

JomnonHurensHas aureparypa

1. Jlagmay JI.JI., Jlupmmn E.M. DnexrponnHamuka CIutoniHbeix cpea Teop.dusuka, 1.8, 1982r
2. Kagomues b.b. KonnektuBHele sienenus B miasme. Hayka, 1976 .

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

1. http://www.maik.ru/contents/plasphys/plasphys 1 _5v31cont.htm
2. http: // mipt.ru/study/net_libr/.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HC IMPEAYyCMOTPCHBI.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare M3ydeHUs IUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUsS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTYy/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSITENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHUS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
MIpENoAaBaTelio.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUH CTYACHTOB B BHJIE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: [puknagHpie MaTeMaTHKa U HU3NKA

npouiIb MOATOTOBKH: TepmosiiepHas SHEPreTHKA U TIa3MEHHBIC TEXHOJIOTHH
du3TEX-1MIKOIA TPUPOAOTIOAOOHBIX, TNIA3MEHHBIX U SICPHBIX TeXHOJIOTH uM. U.B.
Kypuatosa
kadenpa QU3NKU ¥ XUMHU TUIa3MbI

Kypc: 4

KBaTuuKanus: Oakanasp

Cemectpbl, HOpMBI IPOMEKYTOUHON aTTECTAIHH:
7 (ocenHwuil) - Dx3aMeH

8 (BeceHHuit) - Jxk3aMeH

Pa3zpatGoTunk: I1.B. Ilonos, kaHz. ¢pu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B

HUCCICAOBaHUA COOTBCTCTBYIOIIUX HAYYHBIX o0macTax

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3ydeHus AMCIUTUIMHBL «DU3KKa TU1a3MbD» 00y4aloNUACs JOIKEH:

3HATh:
- HCTOPHIO CTAHOBJICHUS HAIPABJICHUS PA3BUTHUS TEOPETUUECKON (HU3UKH — (DU3HUKH I11a3MBbl;
- OCHOBHbIE TEOPETUYECKUE MOJIEIH ONUCAHUS I1JIa3MBbl;
- IIpeieIIbl IPUMEHUMOCTH THAPOIANHAMHYECKOTO U KUHETHYECKOTO OMMCAHMSI TPOLIECCOB B IUIa3ME;
- IIpEJICTaBJIEHUE O PABHOBECUU IJIA3MB;
- pacmpocTpaHeHne MarHUTOTUAPOJUHAMUYECKUX BOJH B IJIa3Me;
- IOTEHIMAJIbHBIE BOJIHBI B I1JIa3M€;
- HEYCTOWYHMBOCTH ILJIa3Mbl;
- 3aTyXaHUE BOJIH B IUIa3Me,
- IEPEHOC BEILECTBA U YHEPTUH B IJIa3M€;
- nepcnekTuBbl Harpesa mia3Mel B TOKAMAKE.
YMeThb:
- OBICTPO OCBaMBaTh HOBBIC AKCICPUMEHTAJIbHBIC METOABI U TEOPETUYECKHE MOJENN B IJIa3MEHHBIX
UCCIIE0BAHMSIX;
- KBIM(HUUUPOBHO  aHAJIU3UPOBATh  PE3YNbTaThl  JKCICPUMEHTAIBHBIX W  TEOPETHYECKUX
HCCIICIOBAHMI;

- JOBOIMTH JIO CBEJICHHS HAyYHOH OONIECTBEHHOCTH (BBICTYIUICHWE Ha CEMHHapax, KOH(EpeHIHsX,

NyONMKaluK B HAyYHBIX JKypHaJIaX) Pe3ysIbTaThl IPOBEIEHHON HAyYHOW paboTHI.
BJIaJIeTh:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00BhEMa HHPOPMAITNY;

- HaBBIKAMH Pa0OTHI B KOJUICKTHUBE J1a00OPaTOPHU M CAaMOCTOSTEIBHOM PabOTHI;

- yYMEHHMEM HCKaThb TEOPETHYECKHUE OOBSCHEHHS OKCHEPHMEHTAIBHBIM

OKCIIEPUMEHTAIbHBIC TIOATBEPIKACHUS TEOPETUICCKUM MOJICIISIM.

pesynbTaraMm |

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOLION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

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

Bompocsr k ax3ameHy B 7 ceMecTpe:

l.TepMOZ[I/IHaMI/IKa IJ1a3MBI, I[e6aeBCKOe OKpaHUPOBAHUC, KYJIOHOBCKAsA IIOIpaBKa K YPAaBHCHUIO
COCTOSAHHMSA NACAJIbHOI'O I'a3a, paBHOBECCHAsA HOHU3AIIA. HeuneanbHas mia3ma.

2.I[BI/I)KCHI/Ie 3apsKCHHBIX YaCTHULl B MAIrHUTHOM II0JI€C. AZ[I/Ia6aTI/I‘-IeCKI/Ie HWHBApPUAHTEI.

3.YpaBHeHUS MarHUTHOW THAPOJUHAMUKU.
CKHHHPOBAHHE BBICOKOYACTOTHOT'O MOJISL.

((BMOpO)KeHHOCTB» MArouuTHOTO 1IIOJId B IJIa3My,

4.]JIByX:KUAKOCTHAS MarHUTHASA THApoauHamMuka. O0001mEHHkIM 3akoH OMa.




5. TpéxkoMIioHeHTHast ~ ruApoAnHaMuka. [Ipomeccel  mepeHoca  (MpoBOAUMOCTh,  auddy3us,
amOunonspHas quddys3us).

6.BonHOBEIC OpOLECCChI B IJIa3MC. I[I/ICHCPCI/IOHHLIC YpaBHCHUA.

7.3J’ICKTpOCTaTI/I‘leCKI/Ie konecOanus. KomeOaHus B miasMe ¢ HOTOKaMU QJICKTPOHOB U MOHOB.
8. Marauro-r UAPOANHAMHUYCCKUC (HeHOTeHLII/IaJ'IBHBIe) BOJIHBI.

9.BonHsl B NpOCTPAHCTBECHHO HeO,I[HOpO,E[HOﬁ Iiasme.

Bormpocs! k 5k3aMeHy B 8 ceMecTpe:

1.Knaccuduxanys HeyCTOHIHBOCTEH T1a3Mbl. METOBI UCCIICIOBAHNS HEYCTONYMBOCTEH.
2.2KenoOkoBasi HEyCTOHUUBOCTb.

3.I1ly4koBbIE HEYyCTOHYMBOCTH.

4.VloHn3anMOHHas HEYCTOWYUBOCTD.

5. ApeiidoBo-nuccunaTuBHasi HEYCTOWYMBOCTh 3BYKA.

6.11y4koBO-pe3nCTUBHAS HEYCTONYMBOCTD.

7.CTaTuCTUYCCKHM METOA OIIMCaHHA IIJIa3MBbI. Kunernueckoe YpaBHCHHUC C CaMOCOITIaCOBAHHBIM
TI0JIEM.

8.«CTONKHOBUTEIIbHBIC» YJIECHBI KWHETHYECKOTo ypaBHeHus (B popme bonbimana, Kpyka, Jlanaay).
9.¥YpaBuenue dokkepa-Ilnanka.

10.Mexanu3m Jlannay 3aTyxaHusi IOTEHLUAIBHBIX BOJIH.

11.1lukI0TpOHHOE 3aTyXaHUE BOJIH B IJIa3M€ C MAarHUTHBIM IIOJIEM.

12. KuHetnyeckue HEYCTOWYMBOCTH (SBICHHWE YOETramImuX OBIEKTPOHOB, ITyYKOBO-PE3UCTHBHAS
HEYCTOHYHMBOCTH B OECCTOJIKHOBUTEILHOH IJ1a3Me).

12.HOJ’Iy"IGHI/Ie ypaBHeHI/Iﬁ TUAPOANHAMHKU N3 KUHCTUYICCKOI'O YPABHCHUS.

14.5IBnenns mepeHoca B miazme (auddysus, BA3KOCTb, TEIUIONPOBOIHOCTD, SIIEKTPONPOBOAHOCTD,
TEIIONPOBOAHOCTE). KauecTBeHHbIE OLIeHKH KO3((HUINEHTOB IIepeHoca.

15.BnusiHMe MarHUTHOTO TIOJISl HAa KOO (UITEHTHI TIepeHoca.

16.dusnueckre MpoIEecch B MBUICBON TUIa3Me. DIEKTPOCTATUYECKHA TOTSHIMAN BOJIM3M TBIICBON
yacTULbl. B3anMmonelcTBre MeX Ay NbIJIEBBIMHU YaCTUI[AMHU.

17 .Koiiebanust 1 BOJHBI ¥ IIEUIEBOH IIJIa3ME.
[Ipumeps! 3K3aMeHAITMOHHBIX OUIIETOB.

IIpumep 1.
1. Tepmonmunammka tuia3mbl, JleOaeBCKOe 3KpaHUpPOBAHME, KYJIOHOBCKAas IONpPaBKa K ypPaBHEHHIO
COCTOSIHMS MJICAJIHOTO r'a3a, paBHOBECHas moHu3anus. HenneanbHas miasma.

2. TpéxxommnoHeHTHass rTuapoauHamuka. [Iporneccel mepeHoca (MIPOBOJUMOCTh, AUPPy3us,
amOunonspaas quddys3us).

[Ipumep 2.
1. Ily4koBbIe HEYCTONYHBOCTH.

2. SBnenus mepenoca B 1uaszMe (auddysusi, BA3KOCTb, TEIUIONPOBOAHOCTH, 3JIEKTPOIPOBOJHOCTE,
TEIIONPOBOAHOCTE). KauecTBeHHbIE OLIeHKH KO3((HUINEHTOB IIepeHoca.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 00OCHOBAaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.



Ouenka ommyHO 8§ 0OamioB - BBICTABIISICTCS  CTYACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBJICTBOPUTENBHO | Oayunr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

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

[lpu mpoBeneHnu sk3amMeHa oOyudaroremycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKy. Ompoc
oOyyJaromierocsi Mo OWJeTy Ha YCTHOM SK3aMEHE HE JIOJDKEH MPEBBILIATh OJHOTO aCTPOHOMHYECKOTO
Jaca.



