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MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3amectTuTenb AUPeKTopa nNo obpasoBaTeNbHO
neatenbHoctn HeponekuH O.B. Oupektopat NHcTutyTa comanku HCTUTYT puaukm ,
Oleg.Nedopekin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnundbl B3.5.2 "MonekynspHas ousunka" sSBnsoTcs 3HaKOMCTBO C
PU3NYECKMU SBNEHMSIMU, 0OYCNOBNEHHBIMU aTOMapPHO-KOPMNYCKYNSIPHBbIM CTPOEHEM BELLECTBA,
opMMpoBaHME Y CTYAEHTOB NPELACTaBNEHNIA 06 MOHSATUSIX, 3aKOHAX 1 METOL4aX MOMEKYNSAPHOWA
PU3NKN, HABLIKOB MPOCTENWMNX NPAKTUYECKNX PACHETOB, & TaKXe 3KCMepUMeHTaNbHON paboThbl B
nabopartopuun. B kypce nanararoTcsi OCHOBHbIE 3aKOHOMEPHOCTU TEMNOBbIX SBNEHUIA,
paccMmartprBatoTCs TepMOANHAMUYECKA N CTATUCTUYECKUIA MeTOObl ONUCaHNs, POPMyINPYIOTCS
3aKOHbl TEPMOANHAMMKN N CTATUCTMYECKME NOCTYyNaTthbl, U3y4arTca ousnyeckne CBOMCTBA CUCTEM
aTOMOB 1 MONEKYNT HA OCHOBE MOJENbHbIX NPeACTaBNEeHNA, [AITCSA MOHATUS PUSKKN NOrPaHNYHBbIX
ABNEHU 1N 0a30BbIX Nepexonos, Pusnku Teepaoro Tena.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.9 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpammbl 03.03.03 Pannodumanka n oTHocmTCcs K 6a3oBoi
(obwenpodeccrnoHanbHom) yactu. OcBamBaeTcs Ha 1 kypce, 2 ceMecTp.

OucumnnuHa B3.52 "MonekynsipHas conanka" BxoauT B NPOgIeCCMoHanbHblin umkn (6nok b3)
H6akanaepoBs no HanpaeneHnto 011200.62 - "dusnka" n sensetca 06a3aTeNbHON ANs N3yHeHus.

3y4yeHune naHHO avcumnnvHbl 6a3npyeTcs Ha NoaroToBKe Mo oU3nKe 1 MaTeMaTuke B pamkax
CocynapcTBeHHOro ctaHaapTa obwero obpasoBaHns, AUCUMNIMH NOAroTOBKM BakanaBpoB no
HanpasneHno 011200.62 - "®dunsumka": 63.b.1 "MexaHuka", b2.6.1 "MaTtematnyeckuin aHanms".

OucumnnnHa sIBnseTcst CoCTaBHOM YacTblo Kypca obLwelt (onu3nKn 1 CryXXnT OCHOBOW sl
nocnenyoLwero N3y4eHns OMcuUMnivH kypca obuweit counsunkn (b3.5.3 "9OnekTpnyecTso n MarHeTuam",
B63.6.4 "OnTuka", 63.6.5 "AToMHasa gomaunka", 63.65.6 "duasmka atoMHOro sapa n aNemMeHTapHbIX
yacTtuy"), ons BbiNonHeHUs nabopatopHbIx paboT B paMkax 3aHaTuid no ancumnnnHe b3.6.7 "O6wwi
don3NYEeCKUn NPakTuUKyM", a Takxe ndydeHusa aucumnnud b3.6.11 "TepmoanHamuka.
Cratuctunyeckas guamka. dusmyeckas knHetnka" n 63.6.14 "®dusnka KOHAEHCUPOBAHHOIO
COCTOSAHMSA".

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwucpoBka
Wincpp komnerenuyu npuobpetaeMoi KoMNeTeHL NN
MK-1
(NPOCDECCMOHANBHBIE CMOCOBHOCTb MCMONb30BaTb 6a30BbIE TEOPETUHECKNE 3HAHUS
KOMMETEHLINN) ONS peweHns NpogoeccroHanbHbIX 3a4a4y
MK-2
(NPOOECCHOHANbHBIE CnocobHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
KOMMETEHLIM) npogoeccnoHanbHble HaBbIKK
MK-3
(NDOCECCHOHANbHbIE CMOCOBHOCTBIO SKCMNJyaTMpPOBaTb COBPEMEHHYIO (PU3NYECKYIO
KOMNETEHLIN) annapartypy u obopynosaHue
MK-5 CNOCOBHOCTBIO NPUMEHSITb Ha NpakTuke 6a3oBble
(NPOChECCMOHanbHbIE obwenpodeccroHanbHble 3HaHUS TEOPUN 1 METOOOB
Jon3n4ecKknx nccnenosaHui (B COOTBETCTBMM C NpoOoUneM
KOMMeTeHuun) NOrOTOBKN);
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PacwudpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
MNK-6 CMOCOBHOCTbIO NONb30BaTbCS COBPEMEHHbBIMM METOAAMU
(npodhbeccunoHanbHbie 06paboTku, aHanM3a u cuHTe3da punanyeckor nHgopmaumm (B
KOMNEeTeHL M) COOTBETCTBUM C NPOOMIEM NOATOTOBKN)
OK-1 CnocoBHOCTb MCMONb30BaTh B MO3HABATENBHON 1
(0blWeKynbTypHbIe NPOodPeCCMOoHanbHOM OesaTenbHOCTM 6a3oBble 3HaHWUS B obnacTu
KOMMNEeTeHU M) MaTeMaTMKN N €CTECTBEHHbIX HayK
OK-3 CnocobHOCTbIO NpuobpeTaTb HOBblE 3HAHWUS, NCMOMb3YS
(0bLeKyNnbTypHbIE COBpeMeHHble obpasoBaTenbHble 1 MHAPOPMALMOHHbIE
KOMNeTeHLmm) TEXHONOrnn
MK-8 CNOCOOHOCTBLIO MOHUMATL M MCMONb30BaTh Ha NPakTUKe
(npodbeccuoHanbHbie TEOPETMYECKME OCHOBbI OpraHn3aunm n NnaHnpoBaHNS
KOMMNeTeHunm) dounsn4ecknx nccnenoBaHnm

B pesynbtate 0CBOEHUS ONCUMNMNUHBI CTYAEHT:
1. DONXeH 3HaThb:
- on3nyeckme OCHOBbI SBNIEHUIN, CBA3AHHbIX C aTOMapPHO-KOPMNYCKYNSAPHbIM CTPOEHMEM BELLECTBa;

- OCHOBHbIE KNaCCUYeCcKne N COBPEMEHHbBIE 9KCMEPUMEHTANbHbIE pe3ynbTaTbl B 061aCTh TENNOBbIX
ABNEHWN, ABNEHNI nepeHoca, gpa3oBbixX Nepexoaos;

- OCHOBHblI€ 3aKOHbl TepMOONHAMUKK, MEeTOObl TEPMOONHAMNYECKOro N CTaTUCTNYECKOro onnmcaHmn4
MHOIo4aCTU4YHbIX CUCTEM;

- NMPVHUMNbI paboTbl 1 YCTPONCTBO COBPEMEHHOW SKCMEPUMEHTANbHOW annapartypbl 4ns
nccnenoBaHUs TEMNOBLIX SBNEHWIA, SBNEHWI NepeHoca, (0a30BbiX NEPexXoaoB.

2. DONTXEH yMeTb:

- NPUMEHSITb CTATUCTMYECKME N TEPMOANHAMUYECKNE METOAbl K ONMCAHWUIO SBNEHWI, CBA3AHHbIX C
aTOMapHO-KOPMYCKYNSPHbIM CTPOEHUEM BELLECTBA;

- UCMOMb30BaTh METOAbl PUINYECKUX UCCNEN0BAHNA ANS N3YUYeHUs] TePMOANHAMNYECKMNX
MPOLLeCCOB;

- yCTaHaBNMBaTb B3aMMOCBSA3b MOMNEKYNSPHbBIX SBNEHWIA C OPYrMn pasaenamm omsvku, n ocobo, B
norpaHnYHbIX 06NacTsX - PUINYECKON XUMUN N XUMNYECKON COUBNKMI;

- UICNONb30BaTh COBPEMEHHbIE 06pa3oBaTe/bHblE U MHAPOPMALMOHHbIE TEXHONOTMKN ONs
NprobpeTeHns HOBbIX 3HAHWI

3. ONXeH BnaneTb:

- HaBblkaMWN pacyeToB B pamMkax TepMOANHAMNYECKOro N CTaTUCTUYEeCKOro MeTogoB onncaHus;
- HaBblkamMy paboTbl C NPOCTENLIEN N3MEPUTENBHOR annapaTtypoi;

- HaBblkaMu paboTbl C y4ebHOI U Hay4YHOW NTEepaTypPON.

4. NOnXeH OeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:

- K peWweHnio 3a4a4, CBA3aHHbIX C aTOMapHO-KOPMNYCKYNSPHbIM CTPOEHNEM BeLLeCTBa

- 9KCNNyaTMpoBaTh COBPEMEHHYIO (OM3NYECKYIO annapaTtypy u obopynosaHve

- paboTtaTtb C coBpeMeHHbIMM 06pa3oBaTebHbIMU 1 UHOPMALIMOHHBIMU TEXHONOTNSIMIA

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMNANHBI COCTaBNseT 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI 9K3aMeH BO 2 CeMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBO Anst AOMnycKa K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
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55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHomn paboTbl No AucUMnIMHe/ MOAyNto
TemaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

CrtpaHnua 5us 17.

A 5 (1,

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
N AducuunnuHbl/ CemecTtp cz:gg:;'a ™ TF()X ﬂgg:)l(()ocm TeK‘.’(L::Tiaszbl
Moayns Nek ImI1pal(wu-lecmeJ1a60paTop|-|b|e
u 3aHATUA paGOTbI
1. |Tema 1. BBEOEHWE 2 1 2 0 0
Tema 2.
2. [TepMmoanHaMunyeckui 2 2 4 2 0
meTtog - |
Tema 3. OcHOBHblE
napameTpbl MONEKYn 1
3. MONEKYNSAPHOro 2 1 0 2 0
OBUXEHNS
Tema 4. OCHOBHbIE
NOHATUSA Teopun
4. |BeposATHOCTEN 1 2 2,3 4 2 0
mMaTeMaTnu4yeckom
CTaTUCTUKN.
Tema 5.
5. CrartucTtnyeckmin meTton 2 4 4 4 0
Tema 6.
Cratuctnyeckuin metoq,
6. TennoBow KOHTaKT 2 56,7 4 6 0
Mexnay cuctemamu
Tema 7.
CrartucTtnyeckmin meTon,
7. |pacnpeneneHuns 2 17,8910 4 4 0
Makceenna, bonbumaHa
Tema 8. lNepsoe Havano
8. TepMOANHAMUKN 2 9 2 4 0
Tema 10. 3akoHbl
10. noeanbHOro rasa 2 10 2 2 0
Tema 11. Havana
11'TepMo,cleaMl/lKl/l 2 113 4 8 0
Tema 12. YpaBHeHue
12.|BaH nep Banbca 2 13 4 4 0
PeanbHble rasol
Tema 13. ®a3zosble
13'nepexonbl 2 14 4 4 0
14.|Tema 14. XugkocTu 2 15 4 2 0
15. Tema 15. TBepable Tena 5 16 o > 0
Tema 16. bpoyHoBCcKOe
OBUXEHNE
16. KuHemaTtunyeckue e 17 2 4 0
XapakTKPUCTMKHN
PerunctpaumnoHHbii Homep 6152318 < 3;%1;}‘??(&1:{1;%’1;1‘
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Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens MX TOYA0EeMKOCTb Tekywiue coopMbl
N 'D'"Kn"(")""mv;“b'/ Cemectp cemecTpa (B yacax) \{(ompﬁmp
Ay Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA paborbl

Tema 17. SiBnenmns
17'nepeHoca 2 18 2 4 0

Tema . Ntoroesas Ok3ameH

2 0 0 0
doopma KOHTpons
NToro 48 54 0

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. BBEOEHUE
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

[MpenmMet MonekynsapHon gomnaukn. Ponb MonekynsapHom o3k B pa3BuTuUmM €CTECTBO3HAHUS U
domnocodomn. ArperatHble COCTOSHUS 1 (padbl BewecTsa. Metoabl onncaHns sBneHnin
(OnHamMmnyecknin, cTaTtMCTUYECKUA, TepmoanHamMmyecknin). OnpeneneHne MMKPo- U MakpPOCOCTOSHUS.

Tema 2. TepMmognHamuueckmn meton, - |
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

CTaLI,I/IOHaprIe N paBHOBECHbIE COCTOAHUA. TepMO,D,I/IHaMI/I‘-IeCKI/Ie napameTpbl. TennoBown KOHTAKT
Mexay cunctemamm - TepmognHamMm4eckoe pacCMoTpeHune. TepMO,D,I/IHaMVI‘-IeCKOG onpepneneHne
TeMmnepartypbl. TepMOMeTpW-IeCKOG Teno, sMnnpnyeckmne TemnepatypHbie WkKasbl.

npakTu4eckoe 3aHsitne (2 yaca(os)):

lMoHATMe TeMnepartypsl

Tema 3. OcHOBHble NapameTpbl MONIEKY/1 U MONEKYNSAAPHOro ABUXEHUS
npaktnyeckoe 3aHsitne (2 4aca(os)):

HaxoxageHne pasMepoB MONEKyn, UX KONM4ecTea

Tema 4. OCHOBHbIe NOHATUSA TEOPUU BEPOSTHOCTENM U MaTeMaTUYeCKon CTaTUCTUKM.
JNIeKLMOHHoe 3aHsitue (4 4aca(oB)):

BeposiTHOCTb. YcnoBHas BeposTHOCTb. He3aBncuMble cobbiTust. [MNOTHOCTb BEPOSITHOCTM.
BuHoMuHanbHoe pacnpeneneHue. CpenHue 3HaveHus. ducnepcus.

npaKkTundeckoe 3aHsitne (2 yaca(os)):
BbluncneHne BEpOSTHOCTU N CPEeOHUX 3HAYEHWIA
Tema 5. Cratuctnyeckum meton,

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

MVIKpO- N MakKpocKkornunyeckmne CoCTtoAaHNA CUCTEMDI. nOCTyﬂaT [PaBHOBEPOATHOCTU N 3proanyeckas
rmnoTesa. BepOSITHOCTb MakKpOCOCTOAHNA. Yncno BO3MOXHbIX MUKPOCKOMNYECKNX COCTOSIHWUIA, ero
3aBUCUMOCTb OT 3HEepPrmn CUCTeMbl. CDI'IyKTyaLI,I/II/I.

npakTudeckoe 3aHsitne (4 yaca(os)):

PasnunyHble pacnpeneneHns, nyktyaumm

Tema 6. Cratuctnuyeckun meton TennoBOM KOHTaAKT MeXay cuctemamm
JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

TennoBoit KOHTaKT MeXAay cucTeMamm CTaTUCTMYEeCcKoe paccMoTpeHne. CtaTuctuieckoe
onpeneneHue Temnepatypbl. Cuctema B KOHTaKTe ¢ TepmocTatoM. KaHoHMYeckoe pacnpeneneHme
'mbbca.

npaktnyeckoe 3aHsitne (6 4aca(os)):

Tennosoe paBHoBecue. Pacnpenenexve Mbbca

Tema 7. Ctatuctyeckun metopn pacnpeneneHust Makcsenna, bonbumaHa
neKumnoHHoe 3aHsiTne (4 yaca(os)):

KETPOHHBH
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CeoiictBa pacnpeneneHns Makcesenna. BoluncneHne cpeoHnx 3Ha4eHuin C NOMOLLbHO
pacnpeneneHnsa Makcsenna. PacnpeneneHve bonbumaHa bapomeTtpuyeckas goopmyna
KnHeTunyeckme xapakTepmuCcTukKn MONEKynsipHoro ABnxeHuns. PacnpeneneHne sHeprum no CTeneHsm
cBoboabl. BpoyHoBckoe aBuxeHue. CnyyaitHble 6nyxnaHus. PacnpeneneHue
Makcsenna-bonbumaHa.

npakTnyeckoe 3aHsitne (4 4aca(os)):

HaxoxaeHune cpenHnXx 3HaYeHUn MONEKYNSPHOIO ABUXEHMS
Tewma 8. NepBoe Hayano TepmoauHaMnNKu

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

MepBoe Havano TepMoanHaMUKN. PyHKUUKN cocTosiHNS. ObpaTMble U HeObpaTUMbIe NPOLIECCHI.
TennoemkocTb.

npakTnyeckoe 3aHsitne (4 4aca(os)):

3auaq|/| Ha nepBoe€ Ha4yano TepMoanHaAMNKK, TEMNITOEMKOCTb
Tema 10. 3aKOHbI noeanbHOro rasa

JIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

N3oTepmmyeckuin n naobapmnyeckmnini NPoLECChl B pa3peXeHHbIX razax. TepMoanHamMmyeckoe
onpepenexHne Mogenn naeanbHoro rasa. Keasncratmyeckne n3onpoueccol. YpasHeHne
NONUTPONMYECKOro npouecca. Agnabatmyeckuini npouecc.

npakTnyeckoe 3aHsitne (2 4aca(os)):
3anayn Ha 3aKOHbl naeanbHOro rasa
Tema 11. Hayana TepMoAHaMUKK
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

Linknnyeckmne npoueccol 1 TensioBble (XonoaunbHble) MawmrHbl. [NpUHLUNBI NOCTPOEHMS TEMOBbIX
mawwuH. KMA. Uukn KapHo v ero KIMNL. Bropoe Havano tepmoagnHammkn (popmynuposka Knayauyca
n KenbeuHa). MocTpoeHne abcontoTHOM TepMOANHAMNYECKON WKanbl TeMnepaTyp HepaBeHCTBO
Knayauyca. TepmoanHamnyeckoe onpeneneHme sHTponuu. MIiameHeHne aHTponmmn B 06patnMblx 1
HeobpaTuMbix Npoueccax. CTaTucTnyeckoe onpeaeneHne sHTPoNuU. AHTPoNMs Kak Mepa
6ecnopsinka. CBA3b MeX Iy CTAaTUCTUYECKMM U TEPMOAVHAMUYECKIM ONPeLeNEHNSAMN SHTPOMMUMN.
CratucTtuyeckas dpopmynuposka Il Hayana tepmoanHamukun. Teopema HepHceta (Il Havano
TepMoauHamukm). MeTon TepMoOaMHaMMYECKUX NOTEHLMANoB, NpeobpasoBaHue JlexaHapa.
TepmoonHammyeckas yctonymsocTb. [NpuHumn Jle WaTtenbe-bpayHa. MonekynsipHo-kuHeTnyeckas
Teopus. MpuHuMn getanbHOro pasHosecus. OCHOBHOE YpaBHEHME KUHETUYECKOW TEopUun.
MonekynsapHO-KMHETUYECKUI CMbICN TeMnepatypbl. 3akoH [JanbToHa. TennoemMKocTb, BHYTPEHHSAS
3Heprus naeanbHoro rasa. TennoemMkocTb naeanbHoro rada. Obwme NonoxeHs KBaHTOBOWN Teopun
TEnnoemMKoCTu rasa.

npakTnyeckoe 3aHsitne (8 yaca(os)):

HaxoxaeHne napamMeTpoB LMKIOB, SHTPOMNUM

Tema 12. YpaBHeHue BaH pep Banbca PeanbHble ra3sbi
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Cwvnbl BaH-pep-Baanbca. MNoteHunan JleHHapna-IxoHca. OcobeHHOCTN NOBeAEHUS peanbHbIX
MOnekyn (M30TEPMMYECKOE CXaTtue, AnmHa cBoboaHOro npobera, OTKNOHEHNS OT ypaBHEHUS
KnanenpoHa-MeHgeneesa). YpaBHeHMsi COCTOSAHUS pearbHblX ra3oB. YpasHeHve Ban-nep-Baanbca.
BupunanbHoe ypaBHeHe COCTOSHUSA. DKCnepuMeHTanbHble n3otepmbl Ban-nep-Baanbca.
Kputunyeckoe coctosiHue. CxuxeHne rasos. [Npumep pasosoro nepexona ras-xXungkocTb.
TeopeTnyeckue n3otepmbl BaH-nep- Baanbca. MetactabunbHble cocTosHMA. Kputnyieckme
napametpbl. ApdekT Ixoyna-TomcoHa. PacyeT andpdoepeHumnanbHoro  MHTerpanbHoro
appekTos Idxoyna-TomcoHa. Metonbl CxXuxeHns ra3os. [lony4yeHne CBEPXHU3KMX Temneparyp.
MeTon agnabatnyeckoro pasmarHmynBaHus

npakrTudeckoe 3aHsitne (4 yaca(os)):
PeweHne 3anay ons rasos BaH oep Banbca
Tema 13. dPa3oBble nepexonbl
JNIeKLMOHHOoe 3aHsiTne (4 4yaca(os)):
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OnpegneneHuve hasbl. PaBHosecue had. Knaccudpukaumns SpeHgecTa pasoBbix Nepexonos.
Mpaewno M'mb6ca. TpoiiHas Toyka. MonmmMopdram 1 nonMMopcoHble NpespaleHns. Teopus JlaHaay
(ba30BbIX Nepexonos BTOPOro poaa. CBepxTeky4ecTb U CBEPXNPOBOANUMOCTb.

npaktnyeckoe 3aHsitne (4 4aca(os)):
PeweHne 3anay Ha pasosble nepexoapl
Tema 14. XKupgkoctu

neKumnoHHoe 3aHsitTne (4 yaca(os)):

OCHOBHble CBONCTBA W XapakTepuUCTUKn xunakocten. CTpykTypa Xuakocten. Moaenb Xnaokoctu
dpeHkens. MNoBepxHOCTHbIE aBneHMs. CBoboaHas aHeprus NoBepxHocTn. NMoBepXHOCTHOE
HaTsXeHWe Ha rpaHuue XuaKoCTb-nap, XuAKOCTb-XUOKOCTb, XMIOKOCTb-TBepaoe Teno. Kpaesble
yrnbl, CMa4mBaHue n HecMadmeaHve KanvnnapHole siBneHunst. [loBepXHOCTHO-aKTUBHbIE BELWECTBa. .
Xunpgkue pactsopbl (pacTBOPUMOCTb, TEMNOThHI pacTBopeHuns). 3akoH Payns n 3akoH "eHpu ons
noeanbHbix pacteopoB. CBoicTBa bBrHapHbIX cmecein. OcMoc.

npakTnyeckoe 3aHsitne (2 4aca(os)):
PeweHne 3anay4 Ha NOBEPXHOCTHOE HaTAXeHVe
Tema 15. TBepable Tena

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

[Mpu3Haku KpUcTannnM4eckoro COCTOAHUS (aHM30TPONUA OU3NYECKNX CBOMCTB, OaNbHUIA NOPSOOK,
doa3oBble nepexoabl). CUMMETPUS 1 aneMeHTbl cummeTpun. Kpuctannmyeckas peweTka u ee
cummetpus. Knaccugomkaums kpuctannos. Kpuctannnyeckme knaccol n ousamnyeckme tmnbl
KpucTannos. Tennosble CBOMCTBA TBEPAbIX TeN. TennoeMKoCTb, MoAeNb DNHWTENHa,

OliHwTelrHa- lebas. Teopema [ebas. TennoBoe pacwmpeHne. Y paBHEHNSI COCTOSHUS.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Kpunccranmyeckas CTpykTypa TBEPAbIX TEN

Tema 16. BpoyHOoBckoe aBuxeHuero KuHemarnyeckme xapakTKpUCTUKK
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

KnHemaTtuyeckne xapakTepuCTUKN MONEKYNSPHOIO ABUXEHUS (3PIEKTUBHOE CeYeHMe paccesHus,
onnHa ceobogHoro npobera). Obuee onpeneneHne 1 Buabl NPOLECCOB NepeHoca. dMNupuyYeckue
3aKoHbl Ans rasos (3akoH Puka ona gudpysmm, HbloToHa Ons BHYTPEHHEro TpeHus, 3akoH Pypbe
ana TennonposogHocTu). Npouecchl nepeHoca B XNAKOCTSAX U TBepaoM Tene. bpoyHosckoe
nBuXeHue. CnyyaiHble 6nyxnaHums.

npakTtnyeckoe 3aHsitne (4 4aca(os)):

PeweHne 3anay Ha HaxoXOeHNe KNHEMaTUYECKMX XapakTepuCcTuk
Tema 17. YBneHnsa nepeHoca

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

KuHemaTtuyeckune xapakTepucTuky MONEKYNSPHOro OBUXEHUS (3PXEKTVBHOE CEYEHME PacCesiHuS,
nnvHa ceobopHoro npobera). Obuwee onpeaeneHne 1 BUAbI NPOLIECCOB NepeHoca. dMNMpUYeckme
3aKOHbI Ans ra3oB (3akoH dwvika ona amdpgysmn, HotoToHa ANt BHYTPEHHEro TpeHus, 3akoH dypbe
0J15 TennonpoBoAHoCTH). MpoLecchl NnepeHoca B XUOKOCTSX U TBEPAOM Tene.

npaktudeckoe 3aHsitne (4 yaca(os)):
PeweHune 3apay Ha TennonpoBoAHOCTb, ANY3ut0, BA3KACTb

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
o DopMbl KOHTPONS
Paspen Henens | camocTosTenbHow [TpynoeMKocTb "
N AducumnnuHel C:eN"ECTpcemecha pabortbl (B yacax) camoc;oﬁs:)TTeb;:bHow
CTYLEHTOB P
paboTa c
1. [Tema 1. BBEOEHUNE 2 1 nnTeparypon, 1 YCTHbI ONpocC
peweHne 3anad
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 2. paboTa c
2. [TepmoanHaMunyeckui 2 2 |nuTtepatypoi, 2 YCTHbI ONpocC
meton - | pelweHne 3anau
o e s
3. MOFJEI)eKyJ'IiFI)pHOFO y 2 1 nuteparypom, 1 YCTHbIA ONpPOC
BIXGHNS pelweHve 3a8ad
Tema 4. OCHOBHblE
MOHSATUNS TEOPUK pabota c
4. |BeposATHOCTEN U 2 2,3 |nuTepatypon, 2 YCTHbI ONpocC
mMaremMaTn4yeckowu pelweHne 3apad
CTaTUCTUKWN.
abota c
Tema 5. P o o
5. o 2 4  |nuTtepatypoi, 4 YCTHbI ONpoC
TaTUCTUYECKNIA MET
Cratuctudec erol pelweHve 3a4ad
Tema 6.
y pabota c
6. ?;ﬁ;gggl;qgg:?:gemu 2 5,6,7 [nuTepartypon, 4 YCTHbIA ONpoC
Mexay cuctemamm pelenmne sana-
Tema 7.
CraTtncTunyeckunini Mmetoq paboTa c
7. |pacnpenenexHuns 2 17,8,9,10(nutepartypon, 4 YCTHbIA ONpoC
Makcsenna, bonbumana peweHne 3anad
paboTa c
8. Iee Mjoimﬂzfnz?(a Hasano| 9 |nuTtepatypoil, 2 YCTHbI ONpocC
P peleHve 3a8ady
paboTa c
10. IE!:HL% O?g';g:;' 2 10 |nuTepartypoin, 2 YCTHbIIA ONpoC
pelweHve 3a8a4
11 Tema 11. Havana 5 11-13 ﬁﬁfgg:&poﬁ 6 KOHTpO/IbHas
‘ITepMoAMHaMmKm ’ paboTa
peleHve 3a8ad
Tema 12. YpaBHeHue paboTa c
12.|BaH nep Banbca 2 13 [nuTepartypoi, 3 YCTHbIIA ONpoC
PeanbHble rasbi peweHve 3anau
paboTa c
13. ISMSXLi'b?asoBb'e 2 14 [nutepartypon, 3 YCTHbI ONpocC
P peleHve 3a8ad
paboTa c
14.|Tema 14. XuakocTtu 2 15 |nuTtepartypoi, 2 YCTHbI ONpocC
peleHne 3anad
paboTa c
15. Tema 15. Teepavie Tena 2 16 |nuTepatypoin, 2 YCTHbI ONpocC
pelweHve 3a8ad
o oS
16. KMHeMaTuyeckme 2 17  |nuteparypoi, 2 YCTHbIA ONpoC
XapakTKPUCTUKK pelienne sana
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Buabi
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh 2;%%%::;?:;'2323
AducumnnuHel Plcemectpal aboTbl (B yacax)
P P pabortbl
CTYOEHTOB
paboTa c
iz flevalr enenus | 5 | g |wreparypon, | 2 [<owTPOneHas
P pelueHue 3agay P
NToro 42

5. O6bpazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

VcnonbaytoTcs cnenytowme goopmbl y4ebHon paboTbl: neKumm, NpakTU4eckue 3aHaTms,
camocTosTenbHas paboTta cTyaeHTa (BbiNONHEHNE NHAMBUAYANbHbBIX JOMALWHMX 3a0aHWUIR),
KOHCYNbTauuu.

JleKuMOHHbIEe 3aHATUS CONPOBOXOAOTCS AEMOHCTPALUMOHHBIMA OMbITaMK, YTO NO3BONSET CTyAEHTaM
npoHabntoaatb U NPOaHaNM3NPoBaTh N3y4YaeMble SBNeHns. JIeKUMOHHbIE 3aHATUS MPOBOASTCS C
NCMONb30BaHNEM MyIbTUMEOUIHOIO KOMMNEKCa, TakXe No3BONAOWEro HarnsaaHo nony4atb
CTyAeHTaMm BClo Heobxoaumyto nHdpopmaumio. MaTtepuanbl Kypca nekumii, CMCoK KOHTPONbHbIX
BOMPOCOB, 3a4aHNS ONS NPAKTUYECKMX 3aHSATUIA 1 CaMOCTOSATENbHON paboThl, a Takxe
MeToamyeckmne matepuansl B goopme S0P pasmelleHbl B MHTEPHETE Ha cante NHcTutyta ®usnku.

KoHcynbTauum npoBoasatcs B 0603Ha4YEHHOE B pacnmucaHny Bpems 1 B pexume "online”.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBEOEHUE
YCTHbIA onpoc, NpUMepHbIe BONPOCHI:

[Mpeomet MonekynsapHon omsnkn. ArperatHble COCTOSIHMA U goasbl BewecTsa. MeToabl onncaHms
ABNEHUIA (OUHAMNYECKNIA, CTATUCTUYECKMIA, TEPMOONHAMNYECKNIA).

Tema 2. TepMmoguHammyeckum metogn, - |
YCTHbI ONPOC, NPUMEpPHbIe BOMPOCHI:

CraumoHapHble 1 paBHOBECHbIE COCTOSIHUS. TepMoanHaMnyecke napameTpbl. TennoBon KOHTakT
MeX Iy cuctemamy ? TepMoaMHaMUYECKOe PacCMOTPEHME.

Tema 3. OcHOBHble NapameTpbl MONEKYNT U MONEKYNSIPHOIO ABUXEHUSA

YCTHbIA ONPOC, NPUMEpPHbIE BOMPOCHI:

Yucno Asoragpo. Pasmepbl 1 Maccbl Monekyn.

Tema 4. OCHOBHbIE MOHATUSI TEOPUN BEPOATHOCTEN U MaTeMaTU4YeCKOMN CTaTUCTUKMN.
YCTHbI ONPOC, NPUMEpPHbIE BOMPOCHI:

BbuHoMManbHoe panpeneneHune

Tema 5. CtaTuctuyeckmu meton,

YCTHbIIA ONPOC, NPUMEpPHbIE BOMPOCHI:

MuKpo- 1 MaKkpoCKonmnyeckme CoOCTOSAHNS cUcTeMbl. [locTynaTt paBHOBEPOSATHOCTU U 3proamyeckas
runotesa. dnykTyauuun

Tema 6. CtatucTUueckuin meton, TenioBoM KOHTaKT MeX,y CUMCTeMaMm
YCTHbI ONPOC, NPYMEPHbIE BOMPOCHI:

TennoBow KOHTaKT MEX Iy CUCTEMaMn ? CTatMcTMYeckoe paccMoTpeHue. CtatucTmyeckoe
onpegeneHne Temneparypbl

Tema 7. Ctatuctuyeckun metopn pacnpegeneHuss Makcsenna, bonbumaHa
YCTHbI ONpoC, NPUMEPHbIE BONPOCHI:

Pacnpenenenune BonbumaHa. CpefHne 3Ha4eHns CKOpoCTU

Tema 8. lNepBoe Hayano TepMoauNHaMUKMN
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YCTHbIA ONPOC, NPUMEpPHbIE BOMPOCHI:

TennoeMKoCTb, BHYTPEHHSS SHEPrMS naeanbHOro rasa. TennoéMKoCTb naeanbHoOro rasa.
Tema 10. 3aKOHbI aeanbHOro rasa

YCTHbIA ONPOC, NPUMEpPHbIE BOMPOCHI:

YpasHeHve MeHaeneesa-KnannepoHa

Tema 11. Hayana TepMoaMHaMuKu

KOHTpONbHas paboTta, NpUMepHbIE BOMPOCHI:

BapwaHT 3apaHusg. 1. lNepBoe Havano repMoaMHaMukun. Keasncratnyeckme n3onpoLeccsl.
YpaBHeHMe NonnTponmnyeckoro npouecca. 3aBMCUMOCTb BHYTPEHHEN 3HEPrun OT Temneparypbl 1
obbema. 2. PaccMOTpMM BepTUKanbHbI cToN6 Bo3ayxa 6€CKOHEYHOM BbICOTbl M MOCTOSIHHOMO
cevyeHuns. Bolumcnntb ero TennoemMKoCTb, cYMTas BO3AyX MaeanbHbIM ra3oM, HaxoaswWwmMcs B
NOCTOSIHHOM rpaBUTaALVMOHHOM Mone.

Tema 12. YpaBHeHue BaH pep Banbca PeanbHble ra3sbi
YCTHbIV ONpPOC, NPUMEpPHbIE BOMPOCHI:

YpaBHeHWsi COCTOSIHUS peanbHbIX ra3oB. YpaBHeHne BaH-nep-Baanbca. BupranbHoe ypaBHeHne
COCTOSIHUS

Tema 13. dPa3oBble Nnepexonbl

YCTHbI ONpOC, NPUMeEpPHbIE BOMPOCHI:
da3zoBble Nepexoabl NepBoro 1 BTOPOro poaa
Tema 14. )Knakoctu

YCTHbIV ONPOC, NPUMEpPHbIE BOMPOCHI:
[loBEpXHOCTHOE HaTSXEHne

Tema 15. TBepable Tena

YCTHbIV ONpOC, NPUMepPHbIE BOMPOCHI:
Kpuctannuyeckas cTpyktypa

Tema 16. BpoyHoBCckoe aBuxeHuetro KuHematnyeckme xapakTKpUCTUKU
YCTHbIV ONpPOC, NPUMEpPHbIE BOMPOCHI:
YpaBHeHve DiHwWTenHa

Tema 17. iBneHus nepeHoca

KOHTpOnbHas paboTta, NpUMepHbIE BONPOCHI:

BapuaHT 3apaHusa 1. CBoicTBa BelecTBa B KPUTMYECKOM COCTOSIHUN. BbluncneHne napamMeTpos
KPUTUYECKOro CoCcTosHNSA ans rasa BaH nep Baanbca. BHyTpeHHss aHeprus rasa BaH nep Baanbca.
2. [ei-Nioccak Npovnssen n3MepeHnsl TeMnepaTypbl rasa, UCnbiTbiBatolWero cBo60AHOE paclmpeHmne
B BakyyM. 3anucatb ypaBHeHve, onpegensiouee nameHeHme temneparypbl dT npy cBO60OHOM
pacwupeHun raza ot obbema V oo V+dV.

Utorosas cpopma KOHTpons
SK3ameH

[MpvMepHble BOMPOCHI K 9K3aMeHy:
BUNET & 1

1. NpeameT MonekynspHom comnaunkun. ArperatHble COCTOSHUS U (pasbl BewecTsa. Metoabl onucaHuns
ABNEHUIA (OUHAMNYECKNIA, CTATUCTUYECKMIA, TEPMOANHAMNYECKNN).

2. MeTton TepMoavHaAMUYECKMX NOTeHUManos, npeobpasosaHue JlexaHaopa.

BUNET & 2

1. CTtaumoHapHble N PaBHOBECHbIE COCTOSIHMS. TepMoanHaMMYeckmne napameTpbl. Tennosom
KOHTaKT Mexay cuctemamu - TepMoanHaMmnyeckoe paccMoTpeHune. TepmoamHaMmnyeckoe
onpepeneHne Temneparypsbl

2. TennoBble cBOWCTBA TBEPALIX TEN. TennoéMkocTb, Moaenb JitHWTenHa, diiHwTeHa-Lebas.
Teopema [lebas. Tennosoe pacwupeHune. YpaBHEHNSI COCTOSHUS.
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BUNET & 3

1. MMKpO- 1 MaKkpOCKOMUYecKne CocTosiHMUS cucTembl. MocTynaTt paBHOBEPOSITHOCTA U
aproamnyeckas runoresa. dnykTyauun.

2. TennoemMKoCTb, BHYTPEHHSS 3HEPrusl naeanbHoro rasa. TennoéMkocTb naeanbHoro rasza. Obwue
MOMIOXEHNS KBAHTOBOW TEopuM TENNOEMKOCTU rasa.

BUJIET & 4

1. TennoBoi KOHTaKT Mexy CMCTeMaMu - CTaTUCTMYECKOoe paccMoTpeHune. CtaTucTnyeckoe
onpeneneHne TemMneparypbl.

2. CtpykTypa xungkoctein. Mooenb XumakocTtn dpeHkens.

BUJIET @ 5
1. PacnpeneneHne Makcsenna v ero csoncTsea
2. [NepBoe Hayano TepmoanHammkun. Obpatumbie 1 HeobpaTMble NPOLECCHI.

BUNET & 6

1. ['a3 BO BHewWwHeM noTeHumnanbHoM rone. Pacnpenenerne bonbumaHa. bapomeTtpuyeckas
bopmyna.

2. Xugkune Kkpuctannbi.

BUNET & 7

1. PacnpegneneHne Makceenna-bonbumaHa. KnHetnyeckme xapakTepucTukn MONeKynspHoro
OBUXeHus. PacnpeneneHune aHeprum no cteneHsiMm cBobobl.

2. OtpuuaTtenbHble TemMnepaTtypbl.

BUJIET & 8

1. VI3oTepMuyeckuii 1 n3o06apunyeckunin NpoLiecchl B paspeXeHHbIX razax. TepMoanHammyeckoe
onpegneneHne Moaenu naeanbHoro rasa. Ksasucratmieckue nsonpoueccol. YpasHeHne
MONMTPOMNMYECKOro npouecca.

2. OCHOBHblE CBOMCTBA M XapakTepucTnkm xumakocten. Xuakune pactsopbl. 3akoH Payns n 3akoH
eHpw ons naeanbHbIX PaCTBOPOB.

BUJIET @ 9

1. Llnknnyeckue npouecchl 1 Tennosble (XonogusbHble) MawwmnHbl. [pyUHLMNBLI NOCTPOEHNS TEMNOBbIX
mawwH. Lnkn KapHo v ero KIMNA.

2. Cunbl Ban-pep-Baansca. MNoteHuman JleHHapa- [xoHca.

BUNET € 10

1. Bropoe Hayano TepmMoauHammku. NoctpoeHne abCcontoTHON TEPMOAMHAMNYECKO WKanbl
Temnepatyp HepaeeHcTBO Knaysumyca.

2. Mpn3sHaKky KpUCTaNINYECKOro cocTosiHusl. CUMMETPUS U 3NEMEHTLI CUMMETPUN.
Kpuctannnyeckas pewétka. Knaccudpmkaums kpuctannos. Kpuctannmyeckne knaccbl 1
pU3nYeckme TUMbl KPUCTaNoB.

BUNET & 11

1. TepMoamHammnyeckoe onpeaeneHne sHTponun. ViameHeHme aHTponum B 06paTMbIX 1
HeobpaTuMbIX NpoLeccax.

2. Monumepbl. Obwas xapakTepucTika n knaccugukaums.

BUNET & 12
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1. Ctatuctuyeckas cpopmynuposka Il Hayana tepmoanHamukn. Teopema HepHcta. CBsA3b mexay
CTaTUCTUYECKUM 1 TEPMOAMHAMUYECKUM ONpPeneneHNsMN SHTPOMUMN.

2. KnuHematmyeckune xapakTepmucTkn MONEKYNsIPHOIrO ABUXEHNS.

BUNET @ 13
1. MeTon TepMoaMHaMUYEcKmX NoTeHLManos, npeobpasosaHue JlexaHapa.

2. Obuwee onpeneneHne 1 BUAbl NPOLECCOB NepeHoca. IMMUPUYECKME 3aKOHDI.

BUJIET & 14
1. TepmogunHamuyeckas ycronumsocTb. MNMpuHumn Jle Watenbe-bpayHa.
2. [poueccol nepeHoca B XUIOKOCTAX U TBEPOOM Tene.

BUJIET & 15

1. MOﬂeKyJ'IFIpHO-KI/IHeTVI‘-IeCKaFI Teopus. rlpl/IHLI,I/IFI AeTa/ibHOro paBHOBECUA. OcHoBHOE ypaBHeHUE
KUHEeTNYeCKOomn Teopun. 3akoH [lanbToHa.

2. bpoyHoBckoe aBuxeHune. CnyyaiHble 6nyxaaHus.

BUJIET & 16
1. Cvnbl Ban-gep-Baanbca. lNMoteHunan JleHHapa-[1xoHca.

2. OnpepeneHne gasbl. PaBHoBecue gas. Knaccugpomkaums IpeHdecTa pa3osbix NEpPexXonos.
Mpasuno MNb6ca.

BUNET & 17

1. YpaBHeHunsa COCTOSHNS peanbHbixX ra3os. YpaeHeHne BaH-nep-Baanbca. BupuanbHoe ypasHeHve
COCTOSIHUS.

2. MonumMopn3am 1 NonMMopgoHbie NpeepalleHuns. Teopus JlaHoay hasoBbix NEPEXOLOB BTOPOro
pona. CBepxTeky4ecTb 1 CBEPXMPOBOAUMOCTb.

BUNET & 18

1. TeopeTtnyeckne n3otepmol BaH-gep-Baanbca. SkcnepmuMeHTanbHble N30TePMbI
BaH-pep-Baanbca. Kputnyeckoe coctosiHme. MetactabuibHble COCTOSIHUS.

2. KnaccmcpMKauvm Kpuctannos. KpI/ICTaJ'IﬂVI‘-IeCKVIe Knacchbl U on3nyeckme Tunbl KPUCTannos.

BUIET @ 19

1. 9ppekt Oxoyna-TomcoHa. MeToabl CXunxeHus rasos. [lonydyeHne CBEpPXHU3KMX TeMneparyp.
MeTton agnabatnyeckoro pasmarHmynBaHus

2. Cnctema B KOHTaKTe ¢ TepMoctatoM. KaHoHu4eckoe pacnpeaeneHue Mobea.

BUNET € 20
1. NoBEPXHOCTHbIE SABNEHMS.
2. OtpuuatenbHble TeMnepaTtypsbl.

BUNET @ 21
1. CucTtema B KOHTakTe ¢ TepmocTatoM. KaHoHn4eckoe pacnpeneneHue mbbcea.

2. bpoyHoBckoe aoBuxeHue.

BUJIET & 22
1. HepaseHcTBO Knayanyca. TepMoanHamMmn4eckoe onpeaeneHne aHTponum.
2. Xugkune pactsopbl. OcMoc.

BUJIET & 23
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1. TepmoonHammnyeckasi yCToOM4nBOCTb.

2. MVIKpO- n MakKpockKkornnyeckme CoCToAaAHNA CUCTEMDI. nOCTyfIaT [paBHOBEPOATHOCTU U
aproaondeckas rmnorteaa.

BUNET & 24
1. PacnpepneneHne Makceenna v ero ceoncrea

2. YpaBHEHUS COCTOSHUS peanbHbIX ra3os. YpaBHeHe BaH-nep-Baanbca. BupuanbHoe ypasHeHne
COCTOSIHUS.

BUJIET @ 25
1. BTopoe Havano rTepMoanHamMmkm
2. TennoBble cBocTBa TBEPAbLIX TEN. TENNOEMKOCTb, MOAeNb DitHWTERHA, diiHWTenHa-ebas.

7.1. OcHOBHas nuTeparypa:
MonekynsipHasa gonsuka, Matsees, Anekcenn Hukonaesuny, 2010r.

Kypc obwein domaukn, T. 1. MexaHnka. MonekynspHas domaunka, Casenbes, Virops Bnagnmmnposuy,
2008r.

MonekynsipHas pusmka, KnkonH, Abpam KoHcTaHTuHOBMY;KnkouH, Micaak KoHcTaHTMHOBKY, 2008r.

1. KukouH, A.K. MonekynsipHas cpuanka. [9nekTpoHHbI pecypc] : y4eb. nocobue / A.K. KukowH,
N.K. KnkonH. ? OnekTpoH. gaH. ? CI16. : JlaHb, 2008. ? 480 c. ? Pexwum goctyna:
http://e.lanbook.com/book/185 ? 3arn. ¢ akpaHa.

2. Nponos, N.E. 3apaun no obuert omanke [OnekTpoHHbI pecypc] : y4eb. nocobue ? SnekTpoH.
naH. ? CaHkTt-letepbypr : JlaHb, 2016. ? 416 c. ? Pexum goctyna:
https://e.lanbook.com/book/71750 ? 3arn. ¢ akpaHa.

3. BonowwuH A.B., Epemuna P.M., 3axapos [0.A., Mpucos [.C., Ilbicoropckuii tO.B., HarynuH K.1O.,
HoeeHbkoB A.H., CkBopuos A./., ComoB A.P., Tarnpos M.C. JlTabopaTopHble paboTbl oblwero
domanyeckoro npakTukyma pasgen '‘MonekynspHas gpusuka n tepmoguHammka’. Kasarb: YMY KI'Y,
2008. 137 c.

7.2. JlononHuTenbHasa nuteparypa:

1. ®eliHmaH, P. 3apaun kK PeiHMaHOBCKUM NEKLMSAM N0 onauke. [OneKTpoHHbI pecypc] : y4eb.
nocobue / P. ®einHman, P. NleritoH, M. CaHac. ? OnekTpoH. aaH. ? M. : UspatenbcTBo 'JlabopaTopms
3HaHuin', 2016. ? 402 c. ? Pexum pgoctyna: http://e.lanbook.com/book/90250 ? 3arn. ¢ akpaHa.

2. KyaHeuos C. . dusnka: MexaHuka. MexaHuyeckume konebaHms v BonHbl. MonekynspHas
ousnka. TepmoamHamuka: YuebHoe nocobue / C.N. KyaHeLoB. - 4-e n3g., ncnp. u gon. - M.:
By3zoBckuit y4ebHuk: HALL MIHD®PA-M, 2014. - 248 c.-
http://znanium.com/bookread2.php?book=412940

3.Mponos., N.E. ®unsnka makpocuctem. OCHOBHbIE 3aKOHbI. [DNEKTPOHHbIN pecypc] : y4eb. nocobue
? OnekTpoH. aaH. ? M. : UiapatenbcTBo 'JlabopaTtopus 3HaHmin', 2015. ? 210 ¢. ? Pexum poctyna:
http://e.lanbook.com/book/84090 ? 3arn. ¢ akpaHa.

4. TenecHuH, B.P. MonekynapHas cpuanka. [9nekTpoHHbIl pecypc] : y4eb. nocobue ? SneKTpoH.
naH. ? CIN6. : Nlanb, 2009. ? 368 c. ? Pexum pgoctyna: http://e.lanbook.com/book/391 ? 3arn. ¢
aKpaHa.

7.3. UHTepHeT-pecypcChbl:

Akapemuns XaHa - https://ru.khanacademy.org/

Epemuna P.M.0 Mytoirynnuna A.A.I0 Aranos A.B.00 METOONYECKOE MOCOBUE K
CEMUHAPCKWM 3AHATVAM MO TEME ?TEPMOANHAMUYECKME METOAbI B
MONEKYNSAPHOW ®UBNKE?[ - http://kpfu.ru/docs/F1428869461/termodinamika.doc

TepmoaTHamuka n monekynsipHas duauka - https://openedu.ru/course/mipt/ TERMDY/
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dunsnka B onbITax -
https://www.coursera.org/learn/molekulyarnaya-fizika?recoOrder=22&utm_medium=email&utm_source=re

dusmyecknin NpakTuKym MonekynsipHas guauka - http://kpfu.ru/docs/F1032268798/FPmol.pdf

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncuunnuHbl "MonekynspHas pusuka" npegnonaraeTt UCnonb3oBaHUe cnemywero
MaTepuanbHO-TEXHNYECKOro 0b6ecneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayantopus
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanvu3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KoMnnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONMHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 BOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTMeoniiHas ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEpHOE 060pYyn0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-MeToan4eckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHom cucteme "KnuradoHa", oocTyn K KOTOPOW NPeaocTaBneH CTyAeHTaM.
OneKTpoHHO-bmbnnoTeyHas cuctema "KHuradoHn" peannayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4eOHO-METOANYECKON NMTepaTypbl AN By30B C
ycnosuem o6s13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
LWAPOKUIA 3aKOHHBIR AOCTYN K HE0OXx0aUMbIM 45t 06pa3oBaTeNbHOMO NpoLecca U3aaHusiM ¢
NCNONb30BaHNEM NHHOBALIMOHHbIX TEXHOMOMMIA N COOTBETCTBYET BCEM TpeboBaHUsIM HOBbIX PITOC
BIMO.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHoi cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHENWnX POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANUGIULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUXKNONEaNnN, CAOBapU U CPaBOYHNKN,
3aKkoHOo4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3gaHus,
BbliNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMsAM pefepanbHbIX roCynapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN 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 nMTepaTyphbl, a TakXe 3N1eKTPOHHbIE BEpCUn
NepruoanyecKnx N3aaHnim No eCTECTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneumBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepaTtype N Hay4HbIM
nepuoan4yecknm n3oaHnsam no MakCManbHOMY KONMMYECTBY NPOoUbHbIX HanpasneHui ¢
cobnofeHneM BCeX aBTOPCKMX N CMEXHbIX Npas.
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AyouTtopus ¢ MynbTUMeOUAHbIM 060PYAOBaHMEM, AEMOHCTPALMOHHbIA KabuHeT, ayamTopus ons
NPaKkTUYEeCKUX 3aHATUIA.

MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO n yyebHbiM nnaHom no

HanpasneHuto 03.03.03 "Paanoduamka” n npodunto noarotoBkm TenekoMMyHUKAUNOHHbIE CUCTEMDI
N MHCPOPMALMOHHbIE TEXHOMOMUM .
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