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Pabouast nporpamMma ¢axynbTaTUBHOM AMcHMIIHHEE] «DH3HYECKAs KHHETHKAY) COCTABIICHA
Ha OCHOBAHWH NMPOTPaMMBI IIOArOTOBKM HAaYYHBIX M HAYYHO-NENArOTHYECKUX KAIPOB B acHHpaH-

Type 10 Hay4HOH cnennanbHocTd 1.3.11 ®dusnka noiynpoBoaHUKOB (janee - porpamMma acIim-

paHTyphI)

1. HEJIA 1 3AJAYH YYEBHOM JUCIHUAILINHBI

LlensaMu U3ydYeHus JUCLUILTHHBI SBJISETCS:

- M3y4enue coBpeMeHHOI KMHETHYECKOH TEOPHH BEIIECTBA B Pa3JIMYHBIX (HU3HIECKHUX
YCIOBHSAX (OT Pa3speKEHHOIO Tra3a D0 BBIPOXKIEHHBIX KBAHTOBBIX Ia30B H CHJIBHOHEHICAIBHBIX
CHCTEM YACTHLL, B TOM YHCJIE, B CHIBHBIX MarHUTHBIX TOJIAX);

- H3y4€HHC COBPEMEHHBIX METOJIOB pacyeTa KHHETHYECKHX CBOMCTB MaTepuHu;

- MIPHOOPETEHHE ONBITA UCIIOIL30BAHHS METOOB KHHETHKH JIJIs MOJIEJIMPOBAHUS JUCCHIIA-
THBHBIX IIPOLIECCOB B Pa3IMYHBIX (PH3UYECKUX YCIOBHUSIX.

3a1a4H AHCHHILTHHBI 3aK/JII09AI0TCS B H3YYeHHH:

- hyH1aMeHTaIBHBIX HOHSTHIA, 3aKOHOB M TEOPHil, OTHOCSIUXCS K (bu3nYecKoit KHHETHKE;

- TCOPETHYECKHUX KOHICMIHH H MOJIENIEH, ONMCHIBAIOIINX (HH3UKY KHHETUUECKHX SIBJICHMI;

- COBPEMCHHBIX AHAMTHYECKHX U YHCIEHHBIX METOJOB pacyeTa KMHETHYECKHX KOd(hdH-
LIUEHTOB.

JUist TocTHyKeHNUs 3314, OCTABIEHHbIX PH H3YUEHHH JTHCIHILTHHEL, HCII0JIB3yETCs Habop
METOAMYECKUX CPE/ICTB: y4eOHas, y4eOHO-METOIMYECKast IUTEPaTypa, HHPOPMALIHOHHEIE pecyp-

Cbl OMOIMOTEKH, IIEKTPOHHBIE KYPCBI H JIp.

2. MECTO IJUCHHUIIIMHBI B CTPYKTYPE IIPOI' PAMMBI ACIIUPAHTYPBI

2.1. ucnumnna «Pusuyeckas KHHETHKA» BXOIUT B (axy pTaTHBHYIO YacTh MPOTPaMMEI
aCIMPAHTYPBI C 1E/IBI0 PACIIMPEHHS H YTIIyOIeHHs HAyYHBIX W IPUKJIAIHBIX 3HAHHUIT aCTHPAHTOB H
OpraHU3yeTCs M0 BBIOOPY H JKEIaHHIO aCITHPAHTA.

2.2, IlporpaMMa NaHHOH IHCHHMIUIAHBI CTPOMTCS HA IPEEMCTBEHHOCTH IpOrpaMM B
CHCTeMe BbICLIEro 0Opa3oBaHMS M NpeiHa3HaueHa Juis acnupanToB OTU um. A.D. Hodde,
MpOmEAIHX  o0y4yeHHE 10  NpOrpaMme  IOJATOTOBKH — MAarucTpoB, — MPOCTYIIABLIHX
COOTBETCTBYIOLIHE KYPChl H HMEIOIIHX 10 HUM IOJIOKHUTENIbHBIE OlleHKH. OHAa OCHOBBIBAETCS HA

TIOJIOXKEHU X, OTPAKEHHBIX B YUEOHBIX IIPOrpaMMax yKa3aHHBIX YPOBHEH.

3. TPEGOBAHMHS K PE3YJIbTATAM OCBOEHUS JUCHUATIIJINHBI
[lo oKOHYaHMH M3YYeHHSs TUCIHILIHHBI ACIIUPAHTHI JIOJUKHBI OyIyT:
3HATh:

- OCHOBHBIE 3aKOHOMEPHOCTH, OIPEICISIIOIIE KHHETHYECKHE KOB{b(];)PILU/IEHTBI BEIIECTBA,



- OCHOBHBIE MOHSITHS, 3aKOHBI H MOJIE/IM KMHETHUECKUX SIBIEHHH, NPOTEKAIOMIUX B Bellle-
CTBE IIPU Pa3IHYHBIX QH3HUECKUX YCIOBHIX;

YMeTh:

- IPUMEHATH METO/Ibl MATEMATHIECKOTO pacyeTa KHHETHYECKHX KO3 PUIIHEHTOB;

- CaMOCTOSTEILHO M3y4aTh M IIOHMMATh CIHENHANbHYIO HAYYHYIO M METO/MYECKYIO JIHTe-
patypy, CBA3aHHYIO ¢ IpobieMaMi (H3HYECKON KHHETHKH;

BJIA/IETh:

- yHmamMeHTaNBHBIMI pa3enaMu GpU3HKH, HeOOXOAMMBIMH IS HCCIIEIOBAHMS KHHETHYe-
CKHX CBOMCTB BEIIECTBA;

- HAYYHBIMHM TEPMHHAMH, OCHOBHBIMH IOHATHSMH M KOHIENIMAMU (HU3HUECKOH KMHETH-
KH, HEOOXOJMMBIMH JUIS IIOHAMaHHS CTIENHANBHON HAYYHON M METOJMYECKOi JTHTepaTypsl, CBs-
3aHHOM C MpoOJIeMaMH U3yYCHHS] KHHETHKH BEIIEeCTBA;

- OIIBITOM MOHMMAHHUA Ka4ueCTBa HCCIIEJOBAaHUH, OTHOCSIIMXCS K (pU3HUECKOH KHHETHKE;,

- ONBITOM CaMOCTOSATEIbHOIO M3YYEHHS M aHAIM3a CHEeLHAILHOM HAayYHOH M MeToHue-

CKOH JINTEpATypbl, CBA3AHHOM ¢ npobieMaMu pU3MYECKOH KMHETHKH.

4. CTPYKTYPA U COAEPKAHUE YUYEBHON JUCIHAILJIAHBI

4.1. Pazoenvl oucyuniaunsl 1 U0l 3QHAMUILL

IIpuBonmmast Huske Tabauna MOKasbIBAeT pacrpezeseHHe OIOJKeTa y4eGHOTro BpeMeHH,
OTBOJMMOrO Ha OCBOCHHME OCHOBHBIX Das3/Ie/IOB Kypca COIJacHO yuebHOMy ruiany «®Pu3ndeckas

KHHETHKa».
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Pasgen 1. YpaBuenne Boabumana
Tema 1.1. dynkuus pacrpeaeneHus 8 3 5
Tema 1.2. Teopema JluyBuins 8 3 5
Tema 1.3. Ypasuenue Bosbiimana 8 3 5
Tema 1.4. CTONKHOBEHHSI YaCTHIL 8 3 5




Tema 1.5. H-teopema Bosbiimana 8 3 5

Tema 1.6. MHTETrpan cTOMKHOBEHHMI IETKUX YAaCTHIL C 8 3 5

TSKEIIBIMU

Pazjen 2. azoqnnaMuka 1 K03 GuUHEHTDHI epeHoca B pa3pe:KeHHOM rase

Tema 2.1. YpaBHeHus razoauaaMuku 8 3

Tema 2.2. JInneapuzoBannoe ypaBHeHHe BonbiiMana 8 3

JUIL IIPOCTOTO Tra3a

Tema 2.3. TennonpoBOAHOCTh M BA3KOCTH IPOCTOTO 8 3 5

rasa

Tema 2.4. T'azonuHaMiKa MHOIOKOMIOHEHTHBIX CMe- 8 3 5

cei

Paznen 3. Kunernka u Teopus gurykryanmii

Tema 3.1. ®@nykryanuu TepMoJHHAMHUYECKHX BEJIH- 8 3 5

YHH

Tema 3.2. [Ipunnun Onzarepa 8 3 3

Tema 3.3. @opmynst Ky6o. Mosiekynspaas nuHamMuka 8 3 5

Paznen 4. Kunernka BbIPOKIEHHOI0 3J1eKTPOHHOI0 ra3a

Tema 4.1. Kunetnueckoe ypaBHeHHE Ul BBIPOIKIEH- 8 3 5

HBIX 3JIEKTPOHOB

Tema 4.2. Kunerudeckue Kko3(PUIMEHTHI BBIPOK- 8 3 5

JICHHBIX 3JIEKTPOHOB

Tema 4.3. IlpubnmxeHne BpeMeHH pelakcarMy JUis 8 3 5

BBEIPOKJIEHHBIX 3JIEKTPOHOB

Tema 4.4. Kunetnka HEynpyrux CTOJKHOBEHHH BBI- 8 3 5

POJKIEHHBIX 3JIEKTPOHOB

Tema 4.5. KuneTHka BBIPOJKICHHOTO 3JIEKTPOHHOTO 8 3 5

rasa B MAarHUTHOM I10Jie

Bcero mo qucunmniaune 144 54 90 | 3a-
qer

4.2. Cooeporcanue pazoenos u mem
Pazpnen 1. YpaBuenne Boasumana
Tema 1.1. @ynkuuu pacnpeeneHus.

Jexyuu (3 uaca)

Mmuorovactuunsie Gynkuun pacnpenenenus. Mepapxuu ¢ynxuuii pacnpenenenus. OnHo-
YaCTHYHBIC COCTOSIHUA W QYHKIMM pacripejie/ienus. PaBHOBeCHBIe 0{HOYACTHYHBIE (YHKIMH pac-

npenenenus. [lonnoe TepmoamHamuueckoe paBHOBecme. Pacmpenenenns Makcsenna, ®epmu-

Hupaka u bose-Ditninreiina. JlokanbHoe TepMOAHHAMHYECKOE PaBHOBECHE.

Tema 1.2. Teopema JInyBus.

Jexyuu (3 yaca)

HokaszarensctBo Teopemsl JInysuimns. Mepapxus (yHkumii pacnpeneneHHs M ILeouka
ypaBHeHuii Boromo6osa. OnHOYaCTHYHBIE, JIBYXYAaCTHUHbIE, TPEXUYACTHYHBIE H Npoune (HYHKIINH

pacnpenenenus. llenouka peKyppeHTHBIX YypaBHeHHMil s sTux (yukumii. KoppensumoHHble

dyHKIIHH.
Tema 1.3. Ypasuenue bosibimana.




Jexyuu (3 uaca)

Paspexxennblii ras. BelBoa KHHETHYeCKOTo ypaBHEeHHsi BoibliMana. BeccTONIKHOBHTEIBHOE
ypaBHeHHe bonbumana. KuHeMaTHKa MapHBIX YIPYrHX CTOJKHOBEHHMI YacTHIL. WuTerpan napueix
YOPYTUX cTONKHOBeHMH. Jln(depenunansnoe cedenne paccesHus yacTil. TeopeMa B3aMMHOCTH.
Yacrora cronkHoBenmii yacTuil B rase. CraunaprtHas dopma HHTerpaia CTOJKHOBEHHUil B paspe-
KEHHOM rase. CHMMeTpHiHas (opma MHTerpana CTOJIKHOBEHHiE. [IpHHIMN AeTaTbHOrO paBHOBe-
cus. YcuieHne uiH 0J0KMPOBKa peakiuii B KBAHTOBBIX rasax.

Tema 1.4. CronxHOBeHHS YacTHII.

Hexyuu (3 vaca)

[oTeHunansr B3aMMoIeHCTBUS HEMTPAIBHBIX YacTHIl. MeTob! pacyeTa ceveHHuit paccesiHus
JacTHil. Mozenb TBepABIX yNpyrux mapukoB. CedeHHs CTONKHOBEHHIl 3apsUKCHHBIX YacTHI[ B
nasMe, KyJloHOBCKoe NankHozeiicTBrue. CraGonenieansHas miasma. [1nasMenHoe sKkpaHupoBaHHe
KYJIOHOBCKOTO B3aHMMOJICHCTBUS 3apsKEHHBIX YaCTHIL MOJApH3atueii miasmpl. Ceuenne paccesiHus
3apSUKCHHBIX 9aCTHIL C YYETOM dKpaHHpoBaHHsA. CKOPOCTh H3MeHEHHs (HM3HYECKONH BEIMYHHBI 3a
cYeT CTOJIKHOBeHMH. CyMMaTOpHBle HHBAPHAHTHI H HX CBOICTBA.

Tema 1.5. H-teopema Bonbumana.

Jexyuu (3 yaca)

CKOpOCTh M3MEHEHHs SHTPONMH Pa3PEeXkeHHOro rasa. [1oCTOAHCTBO MOJHON HHTPONHH B
OeccTONKHOBUTEILHOM Tra3e. CKOPOCTh POM3BO/CTBA SHTPONHH 33 CUET CTOIKHOBEHHIL. Hoxaza-
TenbcTBO H-TeopeMel.

Tema 1.6. MHTerpasn cTONKHOBEHMIT JIETKHX YACTHI] C TSIKEIBIMH.

Jexyuu (3 vaca)

YHpolenue HHTerpaa CTOJIKHOBEHMH JIETKHX YaCTHI| C TSKENBIMU B TIPHOTHKEHHH Bpe-
MEHH perakcalii. TpaHcropTHoe ceuenne paccesHus. Bpems penaxcannu u od)(pexTHBHASL 9acTo-
Ta CTOJIKHOBEHHH. AJUTMTHBHOCTD 3()()EKTHBHBIX YaCTOT IPH HECKOJIBKMX MEXaHH3MAX PaCCEsHHS
JIETKUX YaCTHIL C TSOKENBIME. Bpemena penaxcaiuy B HeHTpanbHOM raze. CTONKHOBEHHS 3IeKTPO-

HOB C HOHAMH B IIJ1a3Me; BpeMs pejlakcallit, KYJIOHOBCKHIA JlorapudM.

Pa3zpen 2. 'azoqunamuka 1 Ko3pHUHEHTHI lepeHoca B pa3pe:KeHHOM rase

Tema 2.1. VpaBHeHus razoJHHAMHUKH.

Jlexyuu (3 yaca)

["asonunamuyeckuit pesxnuM. BBIBOX ypaBHeHHIT ra30iMHaMUKH MPOCTOTO ra3a H3 ypaBHe-
Hus bonblvana. besauccHnariBHas ra3oMHaMuKa. YpaBHEHHS ra30AHHAMHKH GeCCTOIKHOBHIIb-
HOTO NPOCTOro ra3a u ux o0uMe cBoicTBa. JInccHUNaTUBHAS ra3oiMHaMUKa. Y paBHEHHS ra30 [1MHAa-
MHKH TIPOCTOTO ra3a ¢ y4eToM AWCCHIauuu. JluccumatuBHble 3(eKTh — TEIIONpPOBOJHOCTE U

BA3KOCTBD.



Tema 2.2. JlnneapusoBanHOe ypaBHeHHe BosblMana 11st IpOCTOro rasa.

Jlexkyuu (3 uaca)

Jluneapusanms 1eBoii yacTH ypaBHeHHs! BonbiMana u MHTerpaia CTOJIKHOBEHHH sl po-
CTOro rasa B ras0AMHaAMHYECKOM Ipeziesie. Y paBHEHHE, OMHUCHIBAIOIIEE PENAKCAIMIO TIPOCTOrO rasa
K COCTOAHMIO PaBHOBECHS B 33/1a4e O TEILIONPOBOAHOCTH. BrIBo1 hopMyIibl st cKOpOCTH MpoH3-
BOJCTBA SHTPONHMH IPU CTOJKHOBEHMSX YaCTHIl B 5To# 3amave. POpMyJIMPOBKA BapHALHOHHOTO
TIpHHIMIA JUI 3a/1a9i PEaKCallMi IIPOCTOrO rasa K COCTOSHHIO TePMOAHHAMHYECKOTO PAaBHOBE-
cust. Obuue GopMyibl, MO3BOISIONIME IPUMEHATH BAPHALHOHHBIH IIPHHLIMIL JUIS BEIYUCTICHHS KH-
HETHYECKHX KOd()PHUIHEHTOB.

Tema 2.3. TennonpoBOXHOCTE U BA3KOCTH IIPOCTOrO rasa.

Jlexyuu (3 yacos)

IIpucoeunennpie nomunoMsl Jlareppa—CoHHHA U HX CBOMCTBA. BHIBOJ BapHAIIMOHHOTO
BBIPAIKEHHST VIS TEIUIONPOBOJHOCTH MPOCTOrO rasa MyTeM pasjioKeHHs BapHAIHOHHON (YHKIIHH
no nojuHomam Jlareppa. Cucrema ypaBHEHHH uisi K09()(QHUIMEHTOB pasiiokeHus. BelumcieHue
TEIUIONPOBOHOCTH TPOCTOrO rasa B NPHOIMKEHHHM OJHOrO monuHoma Jlareppa. Mdusuueckuii
CMBICIT TIOJTYYEHHOTO peleHust; 1udpysus Terna. Bsaskue HaTsokeHHs U K03(QPHIHEHTH! BA3KOCTH.
CkopocTh pocTa SHTPOINMH 3a CUET CTOJIKHOBEHHI B 3a/ade O BA3KOCTH. BBIUMCIICHHE CIABUIOBOI
BSI3KOCTH NMPOCTOTO ra3a B NPHOMIKEHAH O/IHOTO ToMMHOMa Jlareppa. dusnyeckuii CMBICT perie-
HHS; BA3KOCTE H (G dy3us ummynsca.

Tema 2.4. T'azo1MHAMHKA MHOTOKOMITOHEHTHBIX CMECEH.

Jlexyuu (3 wacos)

YpaBHeHHs JHCCHIATHBHON ra30MHAMHUKHM MHOTOKOMIIOHEHTHBIX cMeceil. DeHOMEHOI0-
THYECKHE COOTHOLICHHS IEPEHOCa B MHOTOKOMIIOHEHTHOM raze. Kosbduumentsr muddyzun u
TepMonuddysun. Cxema pacyera KHHETHYECKHX KOO(DUIMEHTOB MyTeM PasiokeH s 110 MOJMHO-
mam Jlareppa. YnpomenHoe pernenie ypasHeHui nuddy3uH JIErkoro rasa, yacTHIIBI KOTOpPOTO
CTAJIKMBAIOTCS € TSOKENBIMA YacTHIaMK. Koaduuuent nuddysun u ero npoctsie onenku. Koad-
(uuuent Tepmoanddy3nun Kak nepekpecTHhIH KUHETHUECKHH ko3 ¢unment. Kunernka siexrpo-
HOB B IJIa3Me, cojepamell HoHbl oHOro copta. Koaddumment nuddysun, nposomuMocTs u mo-
JBHKHOCTE 3)IeKTpOHOB. Koo duument repmommuddysnn u yuensuas tepmossc. YpaBHeHHs Mar-
HUTHOH THPOJUHAMHKHA; MATHUTHBIE CHIIBI; aHH30TPOIHS KHHETHYECKHX KOd((HIMEHTOB B Mar-
HUTHOM noJie. KrHeTHKa rasa ¢ y4eToM BHYTPEHHHX CTeleHei cBOGOIBI MOTEKYT H XHMHYECKHX

peaxkuuii.

Pazgen 3. Kunernka u reopust paykryanuii
Tema 3.1. @aykTyanun TepMOIHHAMHYECKUX BETHUNH.

Jlexyuu (3uacos)



OcHOBBI TeOpuH (IIYKTyalui TEPMOJAMHAMUYECKHX BEJIMYHH B CHCTEMAX C GOJBIIHM HHC-
JIOM HacTHIl. ['ayccoBr! (hIyKTyaunn TepMOIMHAMUYECKHX BEIHYHH B BbIIEIEHHBI MOMEHT Bpe-
MeHH. OOOOIIeHHbIE TePMOIMHAMHYECKHE KOOPAHHATHI M KAHOHHYECKH COIIPSUKEHHDBIE BETHUHHbI,
Koppesnsunonnsie Gpynkimu mis GaykTyarnuii 0OQHON WM HECKOTLKHX TEPMOJIHHAMHYECKHX BEJIH-
HH B TEPMOJIMHAMHYECKH PABHOBECHOH CHCTEME B pa3Hble MOMEHTEI BpeMeHH. CBs3b 3aTyXaHH
KOppensuuit ¢ 3atyxannem (uykryanuii B c1aboHEOXHOPOIHON CHCTEME NPH peraKcaluu K paB-
HOBECHIO.

Tema 3.2. IIpunnun Ousarepa.

Jlexyuu (3 wacos)

OGo61ennble TepMOIMHAMIYECKHE KOOPAMHATEI H TEPMOIHHAMHYECKHE TOTOKH; MaTpHIIBI
06001IeHHbIX KHHETHYeCKHX KO3 GUIMenToB. [IpaMEle U MepeKpecTHbIE KMHETHYECKHE Koahdu-
IHEHTBL. JlokasaTebeTBO NpuHIMIa OH3arepa; yCTOMYHBOCTE TEPMOIMHAMHYECKOr0 PABHOBECHSL.
IIpumep npumenenus npunmmna OH3arepa ayis onucanus 1ubdy3Hn 1 tepmonudPy3uu GuHapHOi
CMECH.

Tema 3.3. ®opmyisr Ky6o. Monekynspaas quHaMuKa.

Jexyuu (3 yaca)

®opmyiist Ky6o /U1 yHHBepcalibHOIO ONHCAHUS Pa3HBIX KHHETHYECKUX ko3 durenTos ¢
YUCTOM aHH30TPONHH CPE/Ibl, BPEMEHHON M NPOCTPAHCTBEHHON 3aBHCHMOCTH BBIHYK/IAIOMINX BO3-
JICHCTBHIA, B TOM YHCIIe Ul IJIOTHOH M CHIIBHOHEH/ICAbHOI cpebl. PacueTsl KHHETHYECKUX KO-

5(PUIMEHTOB METOIAMH MOJIEKYJIAPHON THHAMHKH.

Pazjnen 4. Kunernka BBIPOK/IEHHOT0 2J€KTPOHHOIO ra3a

Tema 4.1. Kunernyeckoe ypaBHeHHE U1l BHIPOKIEHHBIX 3EKTPOHOB.

Jexyuu (3 vaca)

Kunernyeckoe ypaBHeHHE U 0COGEHHOCTH SABJIEHHMIT TIepeHOCa B IIOTHOM BEIPOAK/IEHHOM
BJIEKTPOHHOM raze. JInHeapru30BaHHOE ypaBHeHHE. DIEKTPHYECKHH TOK, MOTOKH 3HEPTHH H TeIUIa.
®opmanbHblii pacyeT 3JIeKTPo- M TEMIONPOBOAHOCTH, a TAaKXKe YASTLHOH TePMOJJC B BEIPOIKIIEH-
HOM DJIEKTPOHHOM rase. COOTHOIICHHS MEPEHOCa I TEOPETHKOB W IKCIIEPHMEHTATOPOB. BBIBOJ
BBIPAXKCHHS JUIsl CKOPOCTH MTPOM3BOJCTBA SHTPOINUH NPH CTOJKHOBEHHSIX BBIPOJKIEHHBIX JIEKTPO-
HOB. BapualuoHHbIi IPHHIMAI 1UIs BEIPOJKIEHHBIX 3/IEKTPOHOB.

Tema 4.2. Kunernueckue ko3 (hHIHEHTHI BHIPOKIEHHBIX 2IEKTPOHOB.

Jexyuu (3 yacos)

Obwas dopmyna as anexTponpooaHocTH — Gopmyna Jpyne. O6mas popmyia as Tern-
JIOIPOBOIHOCTH — 00001IeHHbIH 3aKoH Bunemana-@panna. O6mas Qopmyia s yaensHol Tep-
MOJJIC — CBAA3b C JJICKTPONPOBOTHOCTEIO. KauyecTBeHHOE omHcaHue MPOIECCOB pelakcallui B BbI-
POKICHHOM 3JIEKTPOHHOM rase Kak Ju(dy3nn >71eKTpoHOB 1o (hepMH-oBepXHOCTH. OTIHYHS pe-

JIaKCallMH B 3a/la4yaXx 3JICKTPO- U TEIJIONPOBOIHOCTH.



Tewma 4.3. TIpuGnuzkenne BpeMeHH peNlaKCall|H TS BHIPOKICHHBIX 9JIEKTPOHOB.

Jexyuu (3 yaca)

Brruncienne KHHETHYECKHX KOO(Q(QHIHEHTOB B IPHOIMKEHNH BPEMEHH Pellakcallui. [1ps-
MO€ KyJIOHOBCKOE paccesiHie. Paccesnue Ha 3apspKeHHBIX TPHMECHX.

Tewma 4.4. Kunetnka HeyIpyrix CTOJKHOBEHHIT BBIPOIKICHHBIX DJIEKTPOHOB.

Jexyuu (3 yaca)

PacueT TenyonmpoBOJHOCTH NpPH 3/1EKTPOH-3IeKTPOHHBIX CTOJKHOBEHHAX BapHaIlHOHHBIM
METOZIOM. Pa3sjienieHre MHTErPUPOBAHHS 110 SHEPTrHsSIM M HATIPABICHHAM HMITYIILCOB 3JIEKTPOHOB.
Paccesine 251eKTpoHOB Ha OHOHAX; HHTErpall CTOIKHOBEHHIT; CTYYaH HH3KHX M BBICOKHX TeMIIe-
patyp. OO1as TemMneparypHas 3aBUCHMOCTh KHHETHUECKHX K03 DUIHEHTOB B METaLIAX.

Tema 4.5. Kuneruka BBIPOXKIACHHOTO 5JI€KTPOHHOTO Ia3a B MATHUTHOM TOJIE.

Jexyuu (3 yaca)

Kunernyeckoe ypaBHeHHE JUIA BBIPOXICHHBIX 3JEKTPOHOB B MArHUTHOM TOJIE B HPHOIIN-
KCHUH BPEMEHH peNlaKcaluy. Peluerne ypaBHEHUS U ONpe/IesIeHHe TeH30POB 31E€KTPOIPOBO,THOCTH
U 3JICKTPOCONpPOTHBICHHS. [IpoIoNbHEIe, MonepeyHkle H X0JUIOBCKHE KUHETHYECKHEe KO3 dHIHeH-

TBI. TepMOMaFHI/ITHLIB ABJICHHS B BBIPOKACHHOM 3JICKTPOHHOM rase.

5. OBPA30OBATEJIbBHBIE TEXHOJIOTHUH

Texnonorus npouecca o0ydeHus o gucuuUIMHe «DHU3HUeCKas KHHETHKA» BKIIOYAET B
ce0s crenyrone oOpa3oBaTelbHbIE MEPONPHSATHS:

a) ay/IMTOPHBIE 3aHATHS (JIEKIHOHHO-ceMUHapcKas Gopma obyueHus);

0) camocTosATenbHAsA paboTa CTY/IEHTOB;

B) KOHTPOJIbHBIE MEPONIPHATHS B TIpoliecce 00YUEHHUS U 10 ero OKOHYAHHH;

I) 3a4€T 10 OKOHYAHUHU M3YYCHHS AMCIUIIIHHEIL.

AYIUTOPHBIE 3aHATHA NPOBOJATCS B MHTEPAKTHBHOM (opMe ¢ HCMOJB30BAHHEM MY/IbTH-
MEJIMHHOr0 00eCIeYeH s H TEXHOJIOTHH NPODIEMHOr0 00yUeHHS.

[IpeseHTanuy MO3BOJIAIOT KaYECTBEHHO HJUIFOCTPUPOBATH NPAKTHYECKHE 3aHATHS CXEMa-
MH, hopMysIaMH, YepTexamu, pucyHkamu. Kpome Toro, npeseHTaluu n103BoISIOT YETKO CTPYKTY-
PHPOBATh MaTepUas 3aHSTHSI.

ONeKTpOHHAS TIPe3eHTallsl MO3BONAET 0TOOPA3UTH MPOLECCH B AUHAMHUKE, UTO YIyUIIaeT
BOCIIpUATHE MaTepHaa.

Camocrostenbias paboTa OpraHu3oBaHa B COOTBETCTBHHM C TEXHOJOTHEH MpoGIeMHOro
00y4eHHs M Npearosaraet cieayronme GopMbl AKTHBHOCTH:

® CaMOCTOsITelIbHas NMpopaboTKa y4eOHO-MPOOIEeMHBIX 3a/1au, BBITIOJIHAEMAs C IIpHBIIEUE-
HHEM OCHOBHOM M JIOITOJIHUTEILHON JIUTEpaTypPhI;

® J[IOHCK HaquO-TCXHHHCCKOﬁ HHd)OpMaL[HH B OTKPBITBIX HCTOYHHKaX C LIEJIbIO aHallu3a U



BBISIBIIEHHS €€ KIIIOUEBBIX 0COOEHHOCTEH,

OcHOBHBIE aCeKTHI IPUMEHSIEMOH TEXHONOIHH TPOBIEMHOTO o0y4eHHS:

® I0CTAaHOBKA NMPOOJIEMHBIX 33/1a4 OTBEYAET LIEISIM OCBOCHMS JHCIMIIIMHBI «DH3HYecKas
KMHETHKa» H (OPMHPYET HEOOXOAMMBIE KOMIETEHIIHH;

® pelaemble NpoOIeMHBIE 3a/1a4l CTHMYIIHPYIOT II03HABATENBHYIO 1eSTeNbHOCTD H Hayy-

HO-HCCIIENOBATEIILCKYIO aKTHBHOCTh ACITHPaHTOB.

6. OLEHOYHBIE CPEACTBA JJ5I TEKYHIEI'O KOHTPOJIS W
MMPOMEXKYTOYHOM ATTECTALIMA

6.1. Texymuii KOHTPOJIb

Texymuii KOHTPOIL yCIIeBaeMOCTH, T.€. MPOBEpKa YCBOCHHS y4ebHOro Marepuaia, pery-
JIIPHO OCYILECTBIISICTCS HA MPOTSKEHUN ceMecTpa. Texymmmit KOHTPOIIb 3HaHMIT aCIMPaHTOR Op-
FaHM30BaH KaK BBICTYIIJICHHSI HA CEMHHApaXx.

6.2. IIpome:kyTo4uHasI aTTecTALMA

IIpoMeskyTounas aTTecTalusi 3aBeplIaeT H3yueHHE AHCLHILIHHBI «DH3HYecKass KHHETH-

Ka». PopMa aTTecTanuu — 3aUeT B MHCHMEHHOH HIIH YCTHOH ¢opme.

KoHTpoabHbBIe BONPOCH! 151 IPOMEKYTOUHOI ATTeCTALHU
. DyHKIMU pacnipeneneHus.
. OZIHOYACTHYHEIE COCTOSHHS M DYHKIIMH paclipe/ie/eHHSL.
. PaBHOBeCHbBIE 0ZIHOUACTHYHBIE PDYHKIMH pacTipe/IeIeHH s,

. Teopema JInyBuiiis.

1
2
3
4
5. Mlepapxus Gynkuuii pacnpe/ienienus u uenouka ypasHenuii Boromo6osa.
6. YpaBuenue BosbpimMana.
7. KHeMaTHKa apHBIX YIPYTHX CTOJIKHOBEHHI.
8. MHTerpa napHeIX ynpyrux cTOJIKHOBEHHI.
9. CpoiicTBa HHTerpala CTOJKHOBEHHIA.

10. Ceyenns CTOIKHOBEHHH HEHTPAIBHBIX YAaCTHII.

11. CeueHns CTONKHOBEHHH 3apsKEHHBIX YaCTHIL B TLIA3ME.

12. CymmaTOpHBIe HHBAPHAHTHI M UX CBOWCTRA.

13. CxopocTh M3MEHEHHS SHTPOIHH paspekeHHoro rasa. H-teopema Bonbimana.

14. nTerpan cToNKHOBEHHUIH JIETKHX YAaCTHI{ ¢ TSUKENBIMU: IPHOTHIKEHIE BPEMEHH pelnak-
CallMH.

15. BpeMeHa penakcaliu B rase M IiasMe.

16. YpaBHeHHs ra30IMHAMHKH.

17. Be3aquccunaruBHas ra3oqHHAMHKA.

18. JluccunaTBHAS ra30HHAMUKA.



19. Jluneapusosannoe ypasHenue bonbumana a1 npocToro rasa.

20. TenonpoBoAHOCTE. CKOPOCTH IPOH3BOACTBA IHTPOIHH TIPH IIEPEHOCE TEIla.

21. BapuauuoHHBIH IPUHIKIL (1S TETIONPOBOHOCTH).

22. TTonunoMmsl Jlareppa (Conuna).

23. Peienue ypaBHEHHs TEIIONPOBOAHOCTH ITYTEM PA3JI0KEHHUS IO MOTHHOMAM Jlareppa.

24. TennonpoBOHOCTE IPOCTOrO Ta3a B MPHOIHKEHHH OJHOTO MOTHHOMA Jlareppa.

25. BA3KOCTB IIPOCTOTO paspekeHHOro rasa. Baskie HATSKeHHs 1 K03((PUIHEHTHI BA3KO-
cTH. CKOpOCTh POCTa SHTPOIHH 3a CYET CTOJKHOBEHHHA,

26. BerumcieHne BSI3KOCTH IIYTEM Pa3/IoKeHHS IO MOJHHOMAM Jlareppa. CnBurosas Bss3-
KOCTb M U Py3us HMIyIIbCa.

27. NuccunaTtHBHAs Ta30JHHAMUKA MHOTOKOMIIOHEHTHBIX cMeceii. DeHOMEeHOIOrHIecKre
COOTHOIIIEHHS TIEPEHOCA B MHOTOKOMITOHEHTHOM Tase.

28. OcHOBBI KHHETHKHM Ta30BBIX cMeceii. CXeMa pacueTa KHHETHUYECKHX K03 PUITHEHTOB
IyTeM pasJioKeHus 1o noauHomam Jlareppa.

29. Tuddysus u repmoauddy3ust IErkoro raza B TSHKETIOM.

30. Kunertyka 3/eKTPOHOB B pa3pe)keHHOI I1a3Me.

31. MaruuTtHasi ruipoIHHAMHUKA.

32. Kunernka rasa ¢ y4eToM BHYTPEHHHX CTeNeHel CBOGObI MOJIEKYT H XHMHUYECKHX pe-
aKIUH.

33. @uyKTyaluuu TepMOJMHAMHYECKHX BEIHYHH B PABHOBECHOMH CHCTEME.

34. 3aryxaHHe KOppeJAlHii U pelaKcaust TepMOAHHAMHYECKOH BETHYHHBI K PABHOBECHIO.

35. 3aryxanue Koppemsuuii 1 peraKcalis HECKOJIbKHX TePMOIHHAMHYECKIX BEIHYHH.

36. O600wenHble KuHETHYECKHE KO3 uimentst. [Ipunun Onsarepa.

37. Hpunumn Onsarepa ans quddysun u repmoauddysuu B GHHAPHOIN cMecH.

38. Penakcanus u ¢paykryanun: Gpopmynst Ky6o. MonekynspHas IuHAMHKA.

39. BeIpoxieHHBIH 371eKTPOHHBIIA ra3. YpoBenb DepMH, MOBEPXHOCT DepMu, 3aKOH JHC-
HEPCHH.

40. Kunernyeckoe ypaBHEHHE JUIsl BBIPOXKIEHHBIX 3JIEKTPOHOB.

41. CooTHOIIEHHS TIEPEHOCA VISl BRIPOXKACHHBIX 31EKTPOHOB. DIEKTPO- H TETIONPOBO/I-
HOCTb, Y/I€JIbHas TEPMOJIC.

42. CxopocTh NPOM3BOZICTBA SHTPOIHH 33 CYET CTONKHOBEHHMH BBIPOKICHHBIX 3JEKTPO-
HOB.

43. Obme cBoHCTBA KHHETHYECKHX KOI((UIIHEHTOB BBIPOIKIEHHBIX JIEKTPOHOB.

DJ1eKTponpoBoHOCTE — (hopmyia Jpyre. TennonpoBogHOCTE — 0600IIEHHBIN 3aK0H BH-
nemana-®panna. YaenbpHas TEPMOIC — CBS3b C JIEKTPOIPOBOJHOCTBIO.

44. Ou3MKa 2JIEKTPOHHOIO MEpPeHoca B IIpoleccax 9JIEKTPO- U TEIUIONPOBOJIHOCTH.



45. TlpubnmkeHue BpeMeHH PeNlaKCaluu Ui BBIPOSKICHHBIX anekTponos. IIpsamoe kyo-
HOBCKOE paccesiHue. Paccesinne Ha 3apsKeHHBIX IPUMECSHX.

46. DIEKTPOH-3JIEKTPOHHBIE CTOJIKHOBEHHS BBIPOKICHHBIX 3NIEKTPOHOB. BapuaimoHHbIi
NPHHIHKI U CKOPOCTE TIPOM3BOJICTBA SHTPOIIHH.

47. DNeKTPOH-3NIEKTPOHHBIE CTOIKHOBEHHS BBIPOKIACHHBIX BJICKTPOHOB. MHTerpupoBanue
10 SHEPTUSAM U UMITYJIbCAM.

48. Paccestnue 371eKTpOHOB Ha (poHOHAX. MHTerpasn cToIKHOBEHHUI. Ciy4an HH3KHX H BBI-
COKHX TemmepaTyp. OOmas TeMnepaTypHas 3aBHCHMOCTD KHHETHUCCKHX K02 DHLIHEHTOB B Me-
TaJjIax.

49. Kunetnka BBIPOXKCHHOI'O 3JIEKTPOHHOTO r'a3a B MArHUTHOM I10JI€E.

7. YYEBHO-METOJIUYECKOE U HUH®OPMAIIMOHHOE OBECIEYEHHE
YYEBHOM JUCLUTIIAHBI

7.1. OcHoBHast 1uTEpaTypa

1. EM. JInguu, JLIT. ITutaeckuii. ®usuueckas KHHETHKA., Mocksa, Hayxka, 1979.

2. . Tupmensaep, Y. Kepruce, P. Bepa. Kuneruueckas Teopus ra3oB M KHIKOCTEIA.
Mocksa, 1JI, 1961.

3. Jlx. 3aiiman. Dnektpons! U poHoHBL. Mockea, UJI, 1962.

7.2. JlonoiHMTEILHAS JINTEPATYPA

1. B.II. Cunun. Bgenenue B KHHETHUYECKYIO TeOpHIO0 Tra3oB. Mocksa, M3nareabcTBo
®HAH, 1998.

2. A.®. Anekcaunpos, JI.C. Bormankesuu, A.A. Pyxamse. OCHOBBI 9JIEKTPOJIMHAMHKH
masMel. MockBa, Beicimas mxona, 1978.

3. .M. AckepoB. DIIeKTpOHHbIE SBJIEHUS ITepeHoca B nosaynposojanukax. Hayka, Mocksa,
1985.

7.3. HaTepHET-pecypenl

OTeyecTBeHHBIE KYPHAIBI:

I. Acrponomuyeckuii Becthuxk (http://elibrary.ru/title_about.asp?id=7665;
Actponomuyeckuit xypnan (http://elibrary.ru/title_about.asp?id=7666;
ITncema B actponommyeckuii scypHai (http://elibrary.ru/title_about.asp?id=79414;
['eomarnetnsm u asponomus (http://elibrary.ru/title_about.asp?id=7765;
Hccnenosanue 3emin u3 xocmoca (http:/elibrary.ru/title_about.asp?id=7842;
Kocmnueckue uccnenosanns (http:/elibrary.ru/title_about.asp?id=7859;

Bectauk MI'Y. Yacts 3. dusnka, acrponomus (http://vmu.phys.msu.ru/toc/list;
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[TpoGnemsl nepegayn uHdGopMauu

(http://www.mathnet.ru/php/journal.phtm]?; rnid=ppi&wshow=details&option_lang=rus;



9. 3emna u Beenennas (http://elibrary.ru/title_about.asp?id=7808;

OTeuecTBEeHHBIE JKYPHAJIBI B IIEpeBoO/Ie:
1. Astronomy Reports (http://link.springer.com/journal/11444:

2. Astronomy Letters (http://www.springerlink.com/content/119837/;

3. Bulletin of the Crimean Astrophysical Observatory

(http://link.springer.com/journal/11989:

4. Cosmic Research (http:/link.springer.com/journal/10604:

5. Earth and Space Science
(http://agupubs.onlinelibrary.wiley.com/agu/journal/10.1002/%28I1SSN%292333-5084/ :

6. Geomagnetism and Aeronomy (http://link.springer.com/journal/11478:

7. Problems of Information Transmission (http://link.springer.com/journal/1 1 122,

8. Solar System Recearch (http:/link.springer.com/journal/11208;
9. Radiophysics and Quantum Electronics
(http://www.springer.com/astronomy/journal/11141 ;

MezkayHapoaHble KypHAJIbI:

Gravitation and Cosmology (http:/link.springer.com/journal/12267.
HHocTpaHHbIe JKypHAIBI:

1. Astronomy and Astrophysics (http://www.aanda.org/;

Astronomy and Astrophysics Review (http://link.springer.com/journal/159:;

Astronomy & Geophysics (http://astrogeo.oxfordjournals.org/:

Astroparticle Physics (http:/www.sciencedirect.com/science/journal/09276505/23/1:

Astrophysics (http:/link.springer.com/journal/10511:

Astrophysics and Space Science (http://link.springer.com/journal/10509:

Classical and Quantum Gravity (http://iopscience.iop.org/0264-9381/;

Computational Astrophysics and Cosmology (http://link.springer.com/journal/40668:

- A I

Experimental Astronomy (http://link.springer.com/journal/10686;
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Journal of Astrophysics and Astronomy (http:/link.springer.com/journal/12036;
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. Journal of Cosmology and Astroparticle Physics (http://iopscience.iop.org/1475-7516/;
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. Microgravity Science and Technology (http://link.springer.com/journal/12217:

13. Monthly Notices of the Royal Astronomical Society (http:/mnras.oxfordjournals.org/:
(http://onlinelibrary.wiley.com/journal/10.1111/%28ISSN%291365-2966:
14. Monthly  Notices Letters of  the Royal Astronomical Society

(http://mnrasl.oxfordjournals.org/;

15. Nature (http://www.nature.com/nature/index.html;

16. Planetary Science (http://link.springer.com/journal/13535;

17. Research in Astronomy and Astrophysics (http://iopscience.iop.org/1674-4527/:




18. Space Science Reviews (http://link.springer.com/journal/11214:

19. Space Weather
(http://agupubs.onlinelibrary.wiley.com/agu/journal/10.1002/%281SSN%291542-7390/ 3

20. Solar Physics (http:/link.springer.com/journal/11207;

21. The Astronomical Journal (http://iopscience.iop.org/1538-3881;
22. The Astrophysical Journal (http:/iopscience.iop.org/0004-637X/:

23. The Astrophysical Journal Letters (http:/iopscience.iop.org/2041-8205/;
24. The Astrophysical Journal. Supplement series (http://iopscience.iop.org/0067-0049/:

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JAUCIUTIJINHBI

Jlexunonnsle ayIMTOpHH (3 ayTUTOPHH), 0GOPYI0BAHBI:

- Croer;

- Crynbs,;

- JIocku MarHUTHO — MapKepHEIE;

- DKpaHBbl JUIs pe3eHTalui;

- Mynbtiumeiiable mpoextops 1 (11i) LCD nanenu 607b110ro pasmepa;
- IlepconasibHBIE KOMITBIOTEPHI;

- DKpaH s npe3eHTanuii
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