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Mporpammy ancumnnuHbl paspaboTan(a)(m) OOUEHT, K.H. (ooueHT) Xam3uH A.A. Kadbeapa
TeopeTuyeckon gomankn OtaeneHne omsnkn , Ajrat. Hamzin@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llensmm ocBOEHNS OUCLUMMNINHDI "TepMO,EI.I/IHaMVIKa. Cratuctnyeckas pusuka. dunsunyeckas
KMHeTuka" ABnaroTCA: N3y4yeHne OCHOBHbIX METO00B, 3aKOHOB 1 MOoOenen CTaTUCTUYECKON Pr3vKn n
TepMoanHaMunku, pacnpeueneHMVl paBHOBeCHOVI cTatucTn4yeckom (pn3nKn, 0OCHOB TEopUN
CpJ'IyKTyaLI,I/IVI, 9NeMeHTOB Teopun pas3oBbiX Nepexonos, 3aNEeMEeHTOB HepaBHOBeCHOVI TepMmoanHaMuku.

2. MecTO AMcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro obpasoBaHus

LaHHas yyebHas oucumnnnHa BkodeHa B pasgen "b1.6.25 OucumnnnHbl (Moaynm)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 03.05.01 ACTpOHOMUSI U OTHOCUTCS K 6a30BOM
(obwenpogpeccroHanbHo) Yactn. OcBanBaeTcs Ha 4 Kypce, 7 CeMecTp.

OucumnnnHa BxoauTt B 6a30Byt0 YacTb npodheccroHanbHoro umkna (b.3). Ins ocBoeHus
AVCUMNVHBI HEOOXOONMbI 3HAHWS OUCLIMIJIMH: MateMaTnYecknii aHanusa, andpcepeHunanbHbole
ypaBHEHUS, TEOPUSi BEPOSATHOCTEN, Knaccuyeckas n KBaHTOBasi MexaHuka, anekTpoamHammka.
OcBoeHune oncumnanHbl ByaeT cnocobCcTBOBaATL YCMELWHON NPOECCMOHANBHOW 0EATENbHOCTM,
MO3BONNT B fANIbHENWEM U3y4aTb KypcChl 0OLeHay4HOro n NpogeCcCMoHanbHOro LIMKI0B OCHOBHOW
obpasoBaTesibHOV NPOrpaMMbl MarncTpaTypbl.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3yibTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU
K-1
86meKyanyprle CnocobHOCTb NPeAcTaBNATb COBPEMEHHYIO KAPTMHY MUpa Ha
KoMAeTeHLMM) OCHOBE LIEeNIOCTHOW CUCTEMbI ECTECTBEHHO-HAY4YHbIX 3HAHUI
MK-1 CNOCOBOHOCTb OPMEHTNPOBATLCS B HA30BbIX aCTPOHOMUYECKUX U
(npodbeccrnoHanbHble PU3NKO- MATEMATMHECKMX TEOPUSAX U MPUMEHSATb UX B HAY4YHbIX
KOMMNeTeHuunm) nccnenoBaHnsax
MK-7 BnageHne Metogamm acTpoHOMMYECKoro, ousn4eckoro n
mMaremMaTn4yeckoro Uccn
(NPOchecCHoHaNbHbIE atemaTn4eckoro NCCNefoBaHns npy aHannse rnobanbHbIX
Npobnem Ha ocHOBe rNyboKNX 3HAHWIA OyHOAMEHTabHbIX
KOMNeTeHLmm)
PUn3NKO-MaTeEMATUYECKMX OAUCLUNNNH
MK-9 - o
CMOCOOHOCTb K MHTEHCMBHOWN Hay4YHO-UCCNEnOoBaTENbCKOM 1
(npodhbeccrnoHanbHble -
KOMMETEHLIN) Hay4YHO- N3bicKaTeNnbCKOWN OeATeNbHOCTHU

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. QONXeH 3HaThb:

TeopeTnYeckme OCHOBbI TEPMOANHAMMKIA U CTATUCTUYECKOR (OU3UKIN; UMETb NpeacTaBneHne o
COBPEMEHHOM COCTOSIHVM B YKa3aHHOM pasnerne TeopeTniyecKomn onsmku

2. DONIXEH yMeTb:
doopMynMpoBaTh 1 O0Ka3blBaTb OCHOBHbIE pe3yNbTaTbl TEPMOANHAMUKM N CTATUCTUYECKON PU3NKMK

3. OONXeH BnageThb:
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HaBblKaMW BblHNCNTEHNSA (B MPOCTbIX 3anaqax) MaKpOCKOMNYEeCKNX XapakTepnctnk CNCTembl

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:
K AanbHenweMy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNINUHBI/ Moayns
Obwas TpyooemMKoCTb ANCLMMNANHBI COCTABNSIET 6 3a4eTHbIX(ble) eanHuu(bl) 216 Yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHDI: 9K3aMeH B 7 CeMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AMCLUNIMHE/ MOOYNIO
TemaTtnyeckui nNnaH AMCLUUNAUHbI/MOOYNSA

Buabl n yachbl
ayauTopHOM paborThbl,

Pasnen MX TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c';;‘:‘ﬁ:;'al (B yacax) TeK"’(':)"':T%g:&pr'
Monyns MNpaktu-|Na6opa-
Nexuum| yeckue | TOpHbie
3aHATUSA| paboThbl
YCTHbI onpoc
Tema 1. OcHOBbI CTATUCTUYECKOTO [MncbMeHHoEe
1. [MeTOOa nccnenoBaHms 7 1-2 4 5 0 |oomawHee
MakKpPOCKOMUYECKNX CUCTEM. 3agaHuve
[MncbMeHHoe
Tema 2. OcHOBHble pacrnpeneneHms ggz::l;:e
2. |cTaTUCTNYECKON MEXAHUKN 7 2-4 6 7 0 KOHTpONbHas
BHOBECHbIX CUCTEM.
paBHOBEC cucrte pabota

YCTHbIN onpoc
MNncbmeHHoe
3. [Tema 3. TepmoamHamuka. 7 4-7 10 10 0 |mDomawHee
3afaHuve

[MncbMeHHoe
nomalHee
3ajaHve
KoHTponbHas
paboTta

4. |Tema 4. IlgpeanbHble rasbi. 7 8-10 10 10 0
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c':;':ﬁ?:al (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

[MncbMeHHoEe
JomauliHee

5. |Tema 5. HenpeanbHble cuctembl. 7 11-12 6 5 0 |3apgaHue
YCTHbIN onpoc

[MucbMeHHoe
nomalHee
Tema 6. PaBHOBecue ¢oas. Pa3osble 3apaHuve
6. nepexombl. / 13-14 6 / 0 KoHTponbHas
paboTta
MNucbmeHHoe
nomatlHee
7. [Tema 7. Teopus qonyktyaumi. 7 15-16 6 5 0 |3apaHwue
YCTHbIN onpoc
[McbMeHHoe
nomalHee
Tema 8. SnemeHTbl hr3nyeckon 3apaHve
8. lumernim. / 17-18 6 5 0 KoHTponbHas
paboTa
Tema . IToroBas goopma KOHTPOnNS 7 0 0 0 Ok3ameH
Wtoro 54 54 0

4.2 CopepxaHume ONCLUMIUHDI
Tema 1. OCHOBbI CTaTUCTMHECKOro MeToAa UccnenoBaHUs MakKpOCKOMUYECKUX CUCTEM.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

[Mpeomet 1 MeToabl TEPMOANHAMUKUN N CTATUCTUHECKON PU3NKN. MUKPOCOCTOSAHNS B KNAcCU4eCKOM
mexaHuke. YpasHeHue Jlnysunng. MukpococTosiHNS B KBAHTOBOM MexaHuke. Martpuua ninoTHOCTW.
YpasHeHue Jlnysnnng - HeimaHa. MrkpokaHoHU4eckoe pacnpeneneHve. dprogudeckas runoresa.
HekoTopble MOAeNbHbIE CUCTEMbI CTATUCTUHECKON (PUINKMN.

npakTudeckoe 3aHsitne (5 yaca(os)):

PeweHuve 3apay 1.1,1.4,1.6, 1.9, 1.14,1.16, 1.17, 1.18, 1.20 n3 nocobus [1] oCHOBHO
nmteparypbl.

Tema 2. OcHOBHbIe pacnpeneneHusi CTaTUCTUYECKOW MeXaHUKN paBHOBECHbIX CUCTEM.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

TepMooMHaMMyeckme KOHTakTbl CUCTEM. DHTPONUS 1 Temnepatypa, dnykTyaumun. Bropoe Havano
TEepMOoAMHAMMKUN. XMMUYECKUIA noTeHuman. bonbloe KaHOHNYECKOe 1 KAHOHUYECKOE
pacnpeneneHns (aHcambnu). SKBMBANEHTHOCTb PABHOBECHbIX aHcaMbneit. PasnnyHble
npenctaBneHunst aHTponun. PyHkuMmn pacnpenenenns ®epmu - Oupaka n bo3se - SrHWTENHA.

npakTudeckoe 3aHsitne (7 yaca(os)):

Pewenne 3apay 2.1, 2.3, 2.5, 2.6, 2.7, 2.13 (a,c), 2.15, 2.17, 2.18, 2.22 n3 nocobus [1] oCHOBHOIA
nuteparypbl

Tema 3. TepMoguHamuka.
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nekuunoHHoe 3aHsitne (10 4aca(oB)):

ObpaTnMble (paBHOBECHbIE) 1 HEOBpaTMble (HepaBHOBECHbIE) Npouecchl. [JasneHne. OCHOBHOe
ypaBHEHWe TePMOANHAMUKMN 45 KBA3UCTATUYECKMX NPOLECCoB. TepMoaMHaMmnyeckme CMCTeMbI BO
BHELWHWX 3NEKTPUYECKNX 1 MarHnTHbIX nonax. Linkn KapHo, Teopembl KapHo. TpeTtuin 3aKoH
TepMoamHamMuKkn, Teopema HepHcta - [naHka. TennoemMkocTb cucTembl. TepmoanHammyeckme
noteHumanbl. CooTHOWeHMs B3aMmMHoCTM MakcBenna. HekoTopble CBONCTBA SKOBMAHOB 1 UX
npunoxeHve B TepmoanHamuke. Ceasb Mmexay Cp un Cv. Ycnosus paBHOBECUS TEPMOLAMHAMUYECKUX
CUCTEM, HAXOOSWMXCSA B KOHTAKTE C TepMOCTaTOM. TepMoanHaMmnieckme HepaBeHCTBa.
Anmnabatnyeckue npouecchl. Cnenctsms TPeTbero 3akoHa TePMOANHAMUKN.

npaktnyeckoe 3aHsitne (10 yaca(os)):

Pewenue 3agay 3.1, 3.7 (1, 3, 5, 7), 3.10, 3.12 (a, B), 3.13 (a, d), 3.16, 3.17, 3.18, 3.19, 3.20, 3.21
13 nocobus [1] oOCHOBHOW NuTepaTypbl

Tema 4. UpeanbHbie rasbl.
nekumoHHoe 3aHsitTne (10 yaca(os)):

OHoYacTVYHbIN cnekTp. Knaccndieckuin naeanbHbiii rad. TennoeMKocTb [ABYyXaTOMHOMO UaeanbHOro
raza. CMecy uneanbHbix ras3os. MioeanbHbii ra3 B cunosom none. Pacnpenenexune Makceenna no
CKOPOCTSAM B UeanbHOM rase. BoipoxaeHHbI naeanbHblin epmu-ras. BeipoxaeHHbit Bose-ras.
Bose-koHaeHcauus. YepHoe nanyyeHune. TepMoamHammka KpUcTannmyeckon peletku. Teopus
DNebas.

npakTudeckoe 3aHsitne (10 yaca(oB)):

PeweHve 3anay 4.2,4.3,4.5,4.7,4.8,4.12,4.13,4.15,4.16,4.17,4.19, 4.21, 4.25, 4.39, 4.28, 4.32,
4.33, 4.35 n3 nocobus [1] ocCHOBHOI nuTEpaTypbl

Tema 5. HempgeanbHble cUCTEMbI.
JNIeKLMoHHoe 3aHsitne (6 4yaca(os)):

PaspexeHHble rasbl HenTpanbHbIX YacTuu. BuprnanbHoe pasnoxeHne ypaBHEHUS COCTOSHUS.
BrpunanbHoe pasnoxeHue ¢ ncnonb3oBaHMeM 60NbLIOro KAHOHMYECKOro pacnpeaeneHus. Meton
4acTUYHbIX PYHKUMIA pacnpeneneHns. Llenoyka ypaBHEHUI Ons paBHOBECHbLIX (PYHKLNIA
pacnpeneneHns. YpaBHeHME COCTOSHNS (OaBneHne) peanbHoro rasa (ypaBHeHue
BaH-nep-Baanbca). Teopusi [ebast - Xtokkensi Ansi paBHOBECHOW paspexXeHHOW Nnasmbl.

npaktnyeckoe 3aHsitne (5 yaca(os)):

PeweHne 3apay 5.1, 5.2, 5.3, 5.8, 5.9 n3 nocobus [1] ocHOBHOI nutepatypbl
Tema 6. PaBHoBecue cpa3. da3osbie nepexonbl.

JNIeKLMOHHOoe 3aHsiTue (6 4aca(os)):

Ycnosug cocylwectsoBaHus pas. Pasosble nepexonbl. YpasHeHne KnanenpoHa - Knaysuyca.
Kputuyeckas toyka. dasoBble nepexonbl MepBoOro v BTOporo poga. TponHas Toyka. dasosble
avarpammel. MNpaeuno a3 M'mbbca. MNoBepxHoCTHOE HaTsxeHne. MeTacTabunbHble COCTOSHUSI.
3apoapiwn. PeppomarHeTn3m B NpubnmnxeHnm monekynspHoro nons Beicca. Teopus JlaHpay
(ba30BbIX MEPexXo40B BTOPOro poga. YCnoBmsa XMMM4eCKoro paBHoBecusl. 3akoH AeNCTBYIOWMNX MaccC.

npakTuyeckoe 3aHsitne (7 yaca(os)):

Pewennve 3apay 6.1, 6.2, 6.4, 6.5, 6.6 , 6.8, 6.9, 6.10 n3 nocobus [1] oCHOBHOW NTepaTypbl
Tema 7. Teopusa donyktyauun.

JNleKLMoOHHOe 3aHsiTue (6 4aca(os)):

Mepa donyktyaumin. @opmyna SNHWTENRHA ANS BEPOSTHOCTU (PykKTyauuia. MayccoBo
pacrnpeneneHne BeposTHOCTM MasnbIX qonykTyaunin. PnykTyaumm CUCTEMbI, MOMELEHHON B
TepmocTart. PaccesiHue ceeTa pnyktyaunsamu. @opmyna Panes. Koppensuns pnyktyaumi Bo
BpeMeHu. Teopema BuHepa - XviHunHa. [NpnHUMN CUMMETPUN KUHETUYECKNX KO3PPULIMEHTOB

(cooTHoweHnst OH3arepa). ANeMeHTbl TepMOaNHAMUKN HeobpaTMbIX NpoLeccos. Teopema
On3zarepa. MNpon3eoacTBo aHTPONUK

npakTnyeckoe 3aHsitne (5 yaca(os)):
PeweHne 3apa4 7.1,7.2,7.5,7.9,7.11 7.12, 7.14, 7.15 n3 nocobus [1] ocHoBHO nuTeparypbl
Tema 8. dnemeHTbl PN3NYECKON KNHETUKM.
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NeKunoHHoe 3aHsitne (6 4yaca(os)):

KnHeTnyeckoe ypaBHeHve ons knaccuyeckux cucteM. KnHetnyeckoe ypasHeHne bonbumaHa.
YpaBHeHusi BnacoBa anst 6eCCTONKHOBUTENBbHON Nnasmbl. Teopnsi 6pOyHOBCKOrO ABUXEHMS.
OCHOBHOE KMHEeTMYeckoe ypaBHeHne (ypaBHeHne banaHca). H - Teopema bonbumaHa. CnyyaiiHble
MapKoBCkue npouecchbl. YpasHeHne CmonyxoBckoro. YpaBHeHue dokkepa - lNnaHka.

npakTudeckoe 3aHsitne (5 yaca(os)):
PeweHue 3apay 8.1, 8.2, 8.4, 8.6 n3 nocobus [1] ocHOBHOI nuTepatypbl

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Hepe- Buabi Tpyno- Kg’;%’g:' 4
N Pasnen Ce- ns caMoCTOsTeNIbHOMN eMKOCTb| . o-
ANCUUNNNUHDI MecCTp| ceme paGOTbI (B ATeNbHON
cTpa CTyOEeHTOB yacax) pa6oThl
Tema 1. OcHOBbI NOAroTOBKa AOMaLWHero 3agaHuns nomaiu-
CTaTUCTNYECKOro 4 |Hee
1 |meTona 2 | 12 3anaHue
" [uccnepoBaHua NOAroTOBKa K YCTHOMY Onpocy CTHBIN
MaKpOCKOMNYECKMA o Y
cucTem. onpoc
Tema 2. oomaltu-
OCHOBHbIE NOAroToBKa OOMalHero 3agaHuns 4 |hee
pacnpeneneHns 3a0aHune
2. |cTaTtncTnyeckon 7 | 24
MEXaHnkn NOAroTOBKa K KOHTPONbHOI paboTe 5 KOHTPOTES
paBHOBECHbIX Has
CUCTEM. paboTta
nomaiu-
Tema 3 NoAroToBKa AOMalHero 3agaHuns 8 [|Hee
_ - - 3anaHue
3 TepmoguHammka. [ et ycbeuZ
NOAroToBKa K YCTHOMY Onpocy 2 onpoc
nomaiu-
NoAroToBKa AOMalHero 3agaHuns 8 [|Hee
Tema 4. 3afnaHve
4 7 |8-10
" (MloeanbHble rasbl. KOHTPO/b;
NOAroToBKa K KOHTPO/bHON paboTe 2 |Hasd
paboTta
fomaiu-
Tema 5. NOAroToBKa AOMalHero 3agaHuns 8 [|Hee
5. |HengeanbHble 7 (1112 3anaHue
CUCTEMDI. YCTHbI
NOAroToBKa K YCTHOMY Onpocy 2 onpoc
fomaiu-
Tema 6. NoAroToBKa AOMalHero 3agaHuns 8 [|Hee
6. [PasHoBecve pas. | - |43 44 3afaHue
" |®PazoBble KOHTPO/b;
nepexonbl. NOAroToBKa K KOHTPOMbHON paboTe 2 |Has
paboTta
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Hepe- Buabi Tpyno- Kg’;%‘;:'ﬂ
N Paspen Ce- | nsa CaMOCTOSsITe/IbHOM eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTyOEeHTOB yacax) pa6oTh
Jomatu-
NOAroTOBKa AOMALLHEro 3agaHuns 6 |Hee
e Tema 7. Tegpvm 7 |15-16 3apaHne
donyKTyaLnin. S CTHEN
NOAroToBKa K YCTHOMY on 2
AroToBka K YCTHOMY Onpocy onpoc
Jomatu-
Tema 8. 9nemeHTbI noaroToBka AoMalHero 3anaHus 8 |Hee
N314eCcKomn 3ajaHue
g. [Pusmecko 7 |17-18 2
KUHETUKWN. KOHTPO/b;
NOAroTOBKa K KOHTPONbHOM paboTe 4 |Has
paboTta
NTtoro 72

5. O6pa3oBarefibHble TEXHONOIUU, BK/Il0HYasi UHTEPAKTUBHbIE OOPMbl 06YUYeHuUs

Kypcbl nekumii n npakTUHecKnx 3aHsATWiA, OpraHn3oBaHHbIE MO CTaHAAPTHON TEXHONOMUN.
MNpumMeHeHne 6anbHO-PERTUHIOBOW CUCTEMbI OLLEHKM 3HAHWUIA NPU TEKYLLEM KOHTPOME YCNEBAEMOCTMW.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMEeXYTOUHOM
aTTecTauum No UToram OCBOEHUs1 AUCLMMIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. OCHOBbI CTaTUCTMHYECKOro MeToaa nccnenoBaHMsA MakKpoCKOMUYEeCKUX CUCTEM.
LOoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

3apmaum 1.2, 1.5,1.10, 1.11, 1.12, 1.15, 1.19 n3 nocobus [1] 0OCHOBHO NnTEPATYpPbI.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

DyHKUMA pacnpeneneHns n matpuua nnoTHocTu. YpasHeHue Jinysunnsa. MukpokaHoHNYeckoe
pacnpeneneHue.

Tema 2. OCHOBHble pacnpeneneHus CTaTUCTUYECKON MeXaHUKN PaBHOBECHbIX CUCTEM.
noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

3apaun 2.2, 2.4,2.8,2.10,2.11,2.12, 2.13 (b, d), 2.14, 2.16, 2.21 n3 nocobus [1] ocCHOBHOI
nteparypbl.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

da3oBble TpaekTopun Hactul, ona Moae/ibHbiX CUCTEM. PacueTt ctatucTn4eckmx BeCos, SHTPOMUN
0N MoJenbHbIX cuctem. Pacyer cpenHux 3HaYeHui dPr3n4eCcKnx BEMNYNH C NOMOLLbIO
KaHOHMYECKOro pacnpeneneHuns.

Tema 3. TepMoguHamuka.
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

3apaun 3.2,3.3,3.7 (2,4,6, 8,9),3.9,3.11,3.12 (6, 1, 0), 3.13 (b, ¢), 3.15 n3 nocobus [1] ocHOBHOIA
nuteparypbl

YCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

3akoHbl TepMoaMHaMuKK. FkobuaHbl 1 nx ceoincTea. COOTHOWEHMS B3aMMHOCTM Makceenna.
YcnoBusi paBHOBECUSI TEPMOANHAMUYECKUX CUCTEM, HAXOLAAWMNXCS B KOHTAKTE C TEPMOCTATOM.

Tema 4. UoeanbHble rasbl.
noMalwHee 3afaHune , NpuMepHble BOMpPOCHI:
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3apaun 4.4,4.6,4.7,4.9,4.14,4.18, 4.22, 4.23, 4.27, 4.29, 4.34, 4.40 n3 nocobus [1] oCHOBHOW
nuTepaTtypsbl

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

LokasaTtenbcTBo TepMoanHammnyeckmx toxaects. Pacyet Kl umknos. lNpumeHeHne
pacnpeneneHnsa Makceenna no ckopocTsaM. BeipoxaeHHble Depmu- n Boze-rasbi.

Tema 5. HenpgeanbHble CUCTEMBI.

JoMalHee 3ajaHune , NpuMepHble BONpPOCHI:

3apnaumn 5.4, 5.5, 5.7 13 n3a nocobus [1] ocHOBHOI nuTepatypbl
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

BupuanbHoe pasnoxeHue. dopMybl NS BUPUanbHbIX KOIULUMEHTOB. [onoxeHns Teopum
Nebag-Xokkens.

Tema 6. PaBHoBecue cpa3. da3osble nepexonbl.

JOMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

3apaum 6.3, 6.7, 6.11 n3 n3 nocobus [1] 0OCHOBHO NNTEpPATYpPHI
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Pacuet BTOpOro BMpranbHoro koagouumeHTa ons MoaenbHbix noteHumanos. Teopus JlaHoay
pa30BbIX Nepexonos.

Tema 7. Teopusa donyktyauun.

[oMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

3apaun 7.4,7.6,7.7,7.8,7.10, 7.13 n3 nocobus [1] ocHOBHO nuTeparypbl
YCTHbI ONpoOC , NPUMEpPHbIE BOMPOChI:

["ayccoBo pacnpeneneHne BEPOATHOCTU MasnblX donykTyauunin. daykTyaumm CUCTEMbI, MOMELLEHHON B
TepmocTar. Teopema BuHepa - XuH4nHa.

Tema 8. OnemeHTbl PM3NYECKON KNHETUKM.

JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

3apaum 8.3, 8.5 13 n3 nocobus [1] oCHOBHOI NuTEpaTypbl
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Pacuet chnykTyauni (cpefHnx KBagpaTuyHbIX OTKIIOHEHU) OU3NYECKMX BENNYUH B MOLENbHbIX
cuctemax. PeweHne KMHETUYECKNX YPaBHEHWI B MPUONNXEHNN BPEMEHN penakcaummn. Pacuet
KMHETMNYECKNX KOIPMLIMEHTOB B pamkax Teopuu OHcarepa.

Utorosasa chopma KOHTpoOnsA
9K3aMeH (B 7 cemecTpe)

MpurmepHble BOMPOCHI K MTOroBO hOpMe KOHTPONS
PACMNPEOENEHWE BANTIOB

[1] Tekywas paboTa (OoomallHMe 3anaHus, YyCTHble onpocbl) 10
[2] KoHTponbHble paboThbl (4) 40

[3] Sk3ameH 50

OK3aMeHauMoHHble BOMpPOCHI:

1. ®a30Boe NPOCTPaHCTBO, doa3oBast TpaekTopus. PyHKLMS CTaTUCTUYECKOro pacnpeneneHuns.
Crartuctunyeckme aHcambnu.

2. YpaBHeHue Jlnysunns, teopema Jlnysunns.

3. CratncTnyeckuin oneparop, Matpuua nnoTHOCTW, CBOMNCTBA MaTpULbl NAOTHOCTA. YpaBHeHne
Inysunnga-HenmaHa.

4, MI/IKpOKaHOHVI‘-IeCKOG pacrlpe,ueneHMe.Spro,umquKaﬂ rmnoTesa. KBa3I/ISpI'O,EI,VIl-IeCKV|e CNCTEMbI.

5. TepmoonHammyeckme KOHTakThl cucteMm. PacnpeneneHue (KoHpurypaums) nosHOM aHeprum rno
nogcmucTtemMam, BEpOSTHOCTb pacrnpeneneHms.

6. OHTponus 1 Temnepatypa. CBOMCTBA SHTPOMMUU. DHTPONUS U TEMNepaTypa CNMHOBON CUCTEMBI.
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7. XMU4YecKnin noteHuman.

8. bonbloe kaHoHMYeckoe pacnpeneneHne. bonbwasa ctatcymma.

9. KaHoHn4eckoe pacnpeneneHune. Ctatcymma.

10. Knaccuyeckas popma KaHOHMYECKOro 1 60blIOro KAHOHMYECKOro pacnpeneneHuii.

11. dyHkumna pacnpeneneHns ®epmu-Lupaka. PyHkUMa pacnpeneneHns bose-OiHwTelHa.

12. ObpaTtuMble (paBHOBECHbIE) N HeobpaTUMble (HEPaABHOBECHbIE) MpoLecchl. [laBneHune n ero
CBS3b C SHTpONMUEN.

13. OCHOBHOE ypaBHeHWe TepMoaNHaMUKN N5 KBa3nCTaTUYeCKnX npoLLeccos.

14. Tennota. PyHKLUMM rpoLecca N PYyHKLMM COCTOSAHUS.

15. TepmoanHaMunyeckme CUCTEMbI BO BHELWHMX SNEKTPUYECKMX U MArHUTHbBIX NONSX.

16. Lnkn KapHo, TeopeMbl KapHo. Tennosas mawuHa. KosgopuumMeHT NonesHoro OencTens MawmHbl.
17. BTopon 3akoH TepmoguHammkm; npuHuun Knaysuyca, npuHumn KenbsuHa.

18. TpeTnin 3akoH TepMoanHamMukn, Teopema HepHcera-lnaHka.

19. OHTanbnus, ceoboaHas aHeprusi Fenbmronbua, TepMoanHaMUYeckuii noteHuman Mbbcea,
60nblUOI NoTeHuman.

20. CooTHoweHus B3anmHocT Makceenna. KoadogouumneHT TENTOBOro paclunpeHuns,
n3o0TepmMmyeckast CXnuMaemocTb, aanabaTnyeckasi CXMMaeMocCTb.

21. HekoTopble CBONCTBA SAKOBMAHOB 1 UX NPUNOXEHME B TEPMOANHAMUKE.

22. Ycnosusa paBHOBECUS TEPMOONHAMUYECKMX CUCTEM, HAXOOAWNXCA B KOHTAKTE C TEPMOCTATOM.
23. MpurHUMN MakcuManbHol paboThl.

24. TepmoanHaMmnyeckre HepaBeHCTBa.

25. Apnabatuyeckne npoueccol. Micnonb3oBaHve nx ons Nony4eHns HU3KUX Temneparyp.

26. MeTon agmabaTnyeckoro pasmarHmymBaHus napamarHeTnkoB.

27. YacTtuubl B silmke. BHYTpeHHSS CTpyKTypa Yactul. XMMUYECKniA NoTeHUMan, BHyTPEHHSS
SHEeprus, ypaBHEHNE COCTOSIHMS KNAacCUYeCKoro naeanbHoro rasa.

28. CBobonHas aHeprus, aHTPONus, TEMNOEMKOCTb, CTaTCyMMa uaeanbHoro rasa. KBaHToBbl 06beM,
ero gon3n4ecknin cmbicn.

29. TennoeMKoCTb ABYXaTOMHOIro naeanbHOro rasa.

30. MimeanbHblil ra3 B cunosom none. bapometpuyeckas dopmyna.Pacnpeneneqvme Makcsenna no
CKOPOCTSAM B UaeanbHOM rase.

31. BoipoxaeHHbI ngeanbHbli @epmu-ras. Temneparypa ®Pepmu. TennoemMKoCTb BbIPOXOEHHOMO
depmu-rasa.

32. BoipoxaeHHbIh Bo3e-ras. bose-koHaeHcauus.

33. ®opmyna NnaHka gnsa pacnpeneneHns UHTEHCUBHOCTM N3My4EeHUS MO YacToTaM. QHeprus
N3Ny4eHns, naBneHne N3ny4eHuns, TENN0EMKOCTb U3NTyYEHNS.

34. N3nyyeHune n3 nonoctn. 3akoH CtedpaHa-bonbumaHa.

35. KonebaHus kpuctannmyeckoi pewetkn. Monenb [lebas. Temnepatypa Lebas. TennoemkocTb
PeWeTKy Npv HU3KUX U BBICOKUX TeMnepaTypax.

36. PaspexeHHble rasbl. MogenbHble NoTeHumanbl B3ammoaenctems 4actumy. MpmbnmxeHme napHbix
B3aMMOOEeNCTBUN.

37. BupuranbHoe pasnoxeHue ypaBHeHUsi COCTOSHUS.
38. YpasHeHune BaH nep Baanbca.

39. PaBHOBECHbIE HYaCTM4YHblEe GYHKLIMKN pacnpenenenns. Lienoyka ypaBHeHWUiA 4nsi paBHOBECHbIX
oyHKLMIA pacnpeneneHns. Cynepno3uumnoHHoe NpubnmxeHue.

40. YpaBHeHUe COCTOSHUS (DaBneHne) peanbHoro rasa.

41. Teopus Lebas-Xiokkens ons paBHOBECHOW paspexeHHol nna3mbl. Paguyc [ebas-Xokkens.
42. Ycnosusa cocyuecTtsoBaHns doas. Dasosble nepexonbl. YpasHeHne KnanenpoHa-Knaysuyca.
43. Kputnyeckas touka. TpoinHas Toyka. dasosble gmarpammbl.

44. MNpaewuno ¢as 'mbbea.
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45. YCnoBmsa XMMMYECKOro paBHOBECUS. 3aKOH AENCTBYOWMNX MacC.
46. Tepmmyeckas noHM3aumMs BoAOpPOAA.

47. dopmyna SHWTERHA AN BEPOATHOCTM conykTyaumid. [FayccoBo pacnpeneneHme BeposTHOCTU
Manbix onykKTyaunia.

48. dnykTyauumn cUCTembl, NOMELLEHHOW B TepMoCTar.

49. Koppensumsa dnyktyauuin Bo BpemeHun. Teopema BuHepa-XuH4mHa.

50. MprHLUMN CUMMETPUN KUHETUYECKUX KOIGAMLMEHTOB (COOTHOWeHNS OH3arepa).
51. MNoTtokn n 0606weHHble cunbl. Teopema OH3arepa.

52. TepmomexaHnyecknin agopekT.

53. KuHetunuyeckoe ypaBHeHune B NPUBNMXEHNN BPEMEHMN penakcauun. SNeKTPOHHbIN ra3 B
MNOCTOSIHHOM 3NIEKTPUYECKOM Mone.

54. KuHetnyeckoe ypaesHeHne bonbumaHa. lNpuHuUMn getanbHOro paBHoOBECHUS.

55. YpaBHeHune Bnacosa onsi 6eCCTONKHOBUTENbHOM NNa3mbl.

56. Teopusi 6poyHOBCKOro OBUXeHus. YpaBHeHne JlaHxeseHa. MpnbnuxeHune "6enoro wyma".
57. Ondbdpy3ns 6poyHoBCKMX YacTul. opmyna SiHWTENHa ang KoadogouumneHTa anddyaun.
58. OCHOBHOE KMHETNYecKoe ypaBHeHUe (ypaBHeHne banaHca). H - Teopema bonbumaHa.

59. YpasHeHne CMOnyxoBCKOro.

60. YpaBHeHne dokkepa-lnaHka.

7.1. OcHOoBHas nuTteparypa:

1. AMnHoB, J1.K. TepmoanHamuka n ctatucTnyeckas omanka: KOHCNEKTbl NeKUUin 1 3afgaym : ans
cTyneHToB douamyeckoro cpakynoteta / J1.K. AMuMHOB; KasaH. roc. yH-T, ®Pus. cak.-KasaHb:
M3partenbctBo KasaHckoro rocynapcteeHHOro yHmsepcuteta, 2008.-179 c.

2. NNanpay, J1.4. Ctatuctnyeckas gomauka: Yuyeb.nocobue ons ctyn.yH-tos / J1. . lanpay, E. M.
Incpwmw ; non pen. J1. T, MNMutaesckoro.-M.: ®dusmartnut, b.r..-(Teopetuyeckasa gpusnka;T.5).
Y.1.-5-e n3n.,crepeotnn.-2005.-616 c. http://e.lanbook.com/view/book/2230/

3. AHcenbm A.N. OCHOBbI CTaTUCTUYECKON OUINKM U TEPMOAMHAMUKN. - n34. JlaHb. - 2007. - 448c.
http://e.lanbook.com/view/book/692/

7.2. [lononHutenbHasa nuteparypa:

1. Nincpwum E. M. TeopeTnyeckas pusunka : yiebHoe nocobue ans By3os : B 10 Tomax T. 9:
CraTtuctunyeckas guamka. Y. 2. Teopusa koHaeHcUpoBaHHOro coctosHus / E. M. Jlucowwu, 1. T1.
Mutaesckuii .- IapaHne 4-e, ncnpaeneHHoe .- Mockea : PUSMATIINT, 2004 .- 496 c.

2. Kongpartbes A.C., Parropoackuii I.A. 3agayn no tepMoanHamnke, CTaTucTU4eckom omusnke n
KnHeTnyeckom teopun, M.: dusmatnut. 2007. - 254 c. http://e.lanbook.com/view/book/2209/

7.3. UHTepHeT-pecypcChbl:
Bubnnoteka Library Genesis - http://gen.lib.rus.ec

MeToaunyeckmne matepuansl kagenpbl TO -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki’/metodicheskie-materialy
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Ob6paszoBatenbHblii NpoekT A.H. BapruHa - http://www.ph4s.ru/index.html
AnekTpoHHas bubnuoteka - http://www.newlibrary.ru/genre/nauka/fizika/
OnekTpoHHas bubnmnoTteka MexaHnKo-mateMaTnyieckoro goakynoteta MI'Y - http://lib.mexmat.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNIUHbBI(MOAYNS)

OcBoeHure oncumnnuHbl "TeopeTnyeckas usnka: TepmoanHammka. CtatucTnyeckas ousnka.
dunsnyeckas KMHeTVKa" npennonaraeT UCMONb30BaHWE CeayWero MatepranbHO-TEXHUYECKOro
obecneyeHuns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €QUHON CUCTEMON YnpaBs/eHuns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboi Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNEeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMELMAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOeKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMNbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus o6opynoBaHNeM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenogasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET MPOBOANTL NEKUMW, NPaKTUYecKme
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUAbl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA0OHON 1 DOCTYNHOW ANS HAX POPME C NMPUMEHEHUEM COBPEMEHHbIX
MHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B npoLecce 0by4yeHns Bcex
KopriopaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpPOKOMOIOCHbIM
LOCTYrNOM B CETb MHTEPHET. KoMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeactaensowmii coboin paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NVMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
cetb VIHTepHeT. Bce KoMnbioTepbl MOAK/OYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM JOMEHeE.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnmnoTeyHor cucteme " BubnuoPoccumka", 4OCTYN K KOTOPOW NpeLoCTaBneH
ctyneHTtam. B OBC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON HayYHOMN 1 y4ebHO
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKoYaowmwe B cebs nybnmkaumm Beoylwmx pOCCURCKNX
N30aTenbCTB ryMaHUTapHOM NuTepaTypbl, N34aHUSA Ha aHTNIMACKOM 53blKe BeOyLWmX aMepuKaHCKux u
€BPONencKMx n3narenbCTs, a Takxe peakme U ManotTmpaxHble N3naHnsa poCCUMCKUX permoHanbHbIX
By30B. OBC "BubnnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHBIA [OCTYN K HEOOX0AMMbIM ANs
obpasoBaTenbHOro npouecca M3naHnsaM C UCNONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOBaHNAM hefepanbHbIX rOCYapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB
Bbiclero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnmnoTeyHor cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 0bpasoBaTeNbHbIX CTaHAAPTOB M BK/KOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, aBTopedoeparbl, guccepraumm, SHUMKNONEaNn, CAOBapy U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacTosawee spemsa 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.
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Mporpamma oucuunnuHbl "TeopeTnyeckas dmanka: TepmoguHammka. CratucTmyeckas gusnka. Pusnyeckas kmHetrka"; 03.05.01
ACTpOHOMUS; LOLUEHT, K.H. (OOUeHT) Xam3nH A.A.

Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nTepaTyphbl, a Takke 3N1eKTPOHHbIE BEpCUn
Nepruoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTepaTtype 1 Hay4HbIM
nepuoan4yecknm n3oaHmsam no MakCManbHOMY KONMMYeCTBY NPOdoUbHbIX HanpasneHui ¢
CcobnoaeHNEM BCEX aBTOPCKMX N CMEXHbIX Npas.

YyebHble ayanTopumn aons nposeneHnsa neKUMoHHbIX U NpakTn4eCckKnx 3aHATUN.

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NnaHoM no
cneunanbHocT: 03.05.01 "AcTpoHoMMS" 1 cneunannaaumm He NPeayCMOTPEHO .
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Mporpamma oucuunnuHbl "TeopeTnyeckas dmanka: TepmoguHammka. CratucTmyeckas gusnka. Pusnyeckas kmHetrka"; 03.05.01
ACTPOHOMMS; BOLEHT, K.H. (ZoueHT) XamaunH A.A.

AsTop(bl):

XamauH A.A.

"t 201 .
PeueH3eHT(bl):

AmuHos J1.K.
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