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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.08.02 TepmoavHaMuKa v MoseKy isipHasi pr3rKa OTHOCUTCS K 00s13aTe/TbHOM YacTu

obpasoBaresibHOM IPOrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMmupyeMble
KOMIIeTeHI{UH
(xof, copmep>kaHue

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

(Mopymo), B

CO0TBETCTBUH C

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
OIIK-1: CnocobeH N/l OIIK-1: JlemoHcmpayus U/ OIIK-1: Konnoksuym
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Hamb: pyHOameHmanbHble Tecm DK3aMeH:
3HaHus 6 obaacmu 6asoeble 3HaHus 6 obaacmu 3aKOHb! MEePMOOUHAMUKU U 3adauu
¢usuko- b o
U3UKO-Mamemamuueckux u MO/NeKYyAsApHOU d)U3UKU
MamemMamu4ecKux u () Konmponbhbie
ui1u) ecmecmeeHHbIX HayK 8
(unu) ecmecmeeHHbIx . Y 80NpoChl
Hayk 8 cchepe cgoell cipepe ceoell
npogeccuoHanbHoil npogeccuoHabHoU
dessimenbHOCMU; desimesbHOCMU
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
ouHasi
O011as TPy/J0eMKOCTBD, 3.€. 4
Yacos o yue0HOMY IJIaHY 144
B TOM UHCJIe
ay/(MTOPHbIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 48
- 3aHATUSA CEMHHAPCKOI0 TUMA (MPaKTHUYeCKUe 3aHATHs / TabopaTopHbIe PaboThi) 32
- KCP 2
caMmocTosATe/IbHasA padoTa 17
ITpomexyTouHas arrecTanys 45
JK3aMeH

3.2. CozepxaHve JUCHUIIUHDI
(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM OmMee0eHHO20 HA HUX Ko/auyecmed

akademuyecKux 4acos u 8uobl yueOHbIx 3aHsamull)

HaumeHoBaHue pas3fesioB U TeEM AUCLUATIIMHBI

Bcero

B TOM UHCJIe

(4acer)

KonTtakTHast pabora (paborta Bo

CamocTosiTe/ibHast




B3aUMO/IeHCTBHY C Mperno/iaBaTesem),
Yackl U3 HUX
3aHaTus
CeMHHapCKOro paGora
3aHsTUA THMa o6yuarowerocs,
JIEKLMOHHOTO | (TpakTHueckue | Bcero qacel
THIA 3aHsATHs/abopa
TOpHbBIE
paboThI), Uacel
0 0 0 o) o)
o) o) ¢ ¢ ¢
0 0 0 0 0
Tema 1 CraTrcTHuecKasi TepMOJMHaMUKa 10 5 4 9 1
Tema 2 Moneky/spHO-KUHeTHYecKasi TeOpUsl ra3oB 13 7 4 11 2
Tema 3 MeToz TepMOJMHaMUKU 9 5 2 7 2
Tema 4 IlepBblif NPUHLUIT TEPMOAUHAMUKU 11 5 4 9 2
Tema 5 I'a3bl C Me)XMOJIEKY/ISIPHBIM B3aUMO/eHCTBIEM 9 4 4 8 1
Tema 6 Bropoii npyHLIMI TepMOAVHAMUKI 10 6 2 8 2
Tema 7 PaBHOBecue ¢a3 1 (a3oBble iepexofbl 8 5 2 7 1
Tema 8 JKuzgkoctu 9 3 4 7 2
Tema 9 IIporeccsl nepeHoca 9 5 2 7 2
Tema 10 TBepaple Tena 9 3 4 7 2
Arrecranus 45
KCP 2 2
Utoro 144 48 32 82 17

CojepixaHue pa3/ie/ioB M TeM AMCIUILIUHBI

1. Metog, TepMouiHaMUKU. TepMoinHaMu4uecKast cucteMa. TepMoguHaMA4YeCcKue rapaMeTpsl, IPOLIeCChl.
PaBHOBecHBIe Y HepaBHOBeCHBIe TipoLiecchl. Temriepatypa Kak ¢yHKLus cocTosiHus. OnpefiesieHre
TemriepaTypsl. TeMriepaTypHas ILIKaja 10 JeaJlbHOMY ra3y. YpaBHeHHe COCTOSIHUS U TeMIlepaTypHble
K03((pHUIEeHTEI.

2. MonekyJisipHO-KMHeThYecKasi Teopysi Ta3oB. OCHOBHOe ypaBHeHMe KMHeTHYeCKOM Teopyuy ra3oB. JlaBieHue
WeanbHOrO ras3a. 3akoH [lasbToHa. YpaBHeHUe COCTOSIHUSL. Y paBHeHHe MeHzeneeBa-Kiatinepona.

3. TlepBbIii MPUHLUI TePMOAMHAMUKH. PaboTa ¥ BHYTpeHHsis1 SHeprus. [1epBbIii MPUHLMIT TEPMOAUHAMUKY /1S
aguabaTruuecky U30MpoBaHHOM crcTeMbl. KosmmuecTBo TerioTel. [1epBblii IPUHLII TePMOAVHAMUKH.
ApvabaTryeckoe pacIIMpeHHe U CKaThe HleabHOTo rasa. TerioeMKoCTb. Y paBHeHHe TIOUTPOITUeCKOro
nipotiecca. Teopema o paBHOpacHpe/ie/leHH SHePruy 10 CcTereHsM cBo00/bl. BHyTpeHHsIs 5Heprus 1
TeI/I0EMKOCTb UJieanbHOro rasa. TemnoeMKocTs TBepAbIX Tes. 3akoH Jdrononra-IItu. Hegocratku
K/IaCCUUeCKOUW TeOpUU TerI0eMKOCTH.

4. I'a3bl ¢ MeKMOJIEKY/ISIPHBIM B3auMO/leiicTBUeM. PeanbHble Ta3bl. YpaBHeHUe BaH-ep- Baanbca. M3oTepMbl
Ban-gep-Baanbca. Kpurrueckas temrieparypa U KpUTUUeCKOe COCTOsiHUe. BHyTpeHHss sHeprus rasa Ban-gep-
Baanwca. HegoctaTku ypaBHeHus1 BaH-znep- Baanbca.

5. Bropoii npuHLun TepMoguHaMUKA. OOpaTiMble 1 HeoOpaTUMble MPOLIeCChl. DHTPOITHUS HeanlbHOTo Ta3a.
Luknuueckue niporiecchl. Llukn KapHo. Bropoii npunuumn TepmoguHamMuku. [1epsasi Teopema KapHo.
TepMoprHaMu4ecKas IKana Temreparyp. IIprBejeHHOe KO/IMYeCTBO TeMI0Thl. DHTPOMHUS.
uddepeHipaabHbIe COOTHOIIEHHS /IS SHTPOITUH. VI3MeHeHre SHTPOITUU TIPY HeoOpaTUMBIX TIpoLjeccax.
Bropas Teopema Kapno. HepaseHcTBo Knay3uyca. 3akoH Bo3pactaHusi SHTponuu. Ilpesensl npuMeHUMOCTH
BTOPOTO0 MPHUHLUIIA TepMOJUHAMUKU. CTaTUCTUUECKHUM CMBLI BTOPOrO NMPUHLIUIIA TEPMOJMHAMUKH.

6. PaBHoBecue (a3 u da3oBbie nepexo/bl. MeToA MUKDPOILIMK/IOB. Y paBHeHue Kiiatinepona- Kiaysuyca. Metoz
XapaKTepucTuueckux GyHKIMA. YpaBHeHus ['ub6ca-I'enbmrosbia. TepMoguHaMIUeCKU OTEHLMAN C/I0XKHBIX
CUCTEeM. Y CJIOBUSI PABHOBECUS OLHOPOAHBIX CUCTeM. I'OMOreHHbIe U reTeporeHHble cucTeMsl. Pasbl U



KoMIoHeHThl. @a30Boe paBHOBecHe U (pa3oBoe MpeBpalleHus rnepBoro poga. [lpaBuno Makcsena. TemioTa
dasoBoro repexona. PaBHoBecue reteporeHHoi cucremsl. [1paBuno ¢a3 I'nb6ca. Kpusbie paBHOBecus das.
TpoiiHas Touka.

7. Kugkoctu. CTpyKTypa XUAKOCTU. SIBeHUs Ha rpaHULie )KUAKOCTH. Y CJIOBUSI PABHOBECUS Ha FPaHMULIe JBYX
(a3. Kpaesoti yros. Cuibl, BO3HUKAFOIIHE Hafl KDUBOM MOBEPXHOCTHIO XKUIKOCTU. KanmiisipHbIe SBJIeHMS.
Cuna clierieHUs: MeXXJly CMauliBaeMbIMU [71aCTUHaMU. 3aBUCUMOCTb K03(h(uIlieHTa T0BePXHOCTHOIO
HaTsDKeHHUs OT TeMIiepaTypsl. JlaBneHre HaChILLeHHOTO Napa HaJl KpUBOM MOBEPXHOCTHIO KUAKOCTH.
IToBepXHOCTHOE HaTsKEHHe U YCJIOBUS paBHOBecHs )a3. Posib MOBEPXHOCTHOTO HATsDKEHHMs TIPH 00pa30BaHUN
HOBOM (ha3bl.

8. CraTuctrueckas TepmoguHaMyKka. CTaTUCTUUYECKHe 3aKOHOMEPHOCTH. OCHOBBI TEOPUM BEPOSITHOCTEN 1
3/1eMeHTbl KOMOMHATOPUKHY. DHEeprusi MoJie/IbHOW CUCTeMbl. DHTPOIMS U TeMIlepaTypa MOZe/IbHOM CUCTEMBI.
AJMTHBHOCTb SHTPONUHU. 3aKOH BO3pacTaHNs SHTPONUH. XUMWUYECKUI MOTeHLIMaa MO/Ie/IbHOM CUCTEMBI.
YcnoBusi paBHOBecHst AByx cucteM. @aktop 'nb6ca u gakrop BonbiimMana. ©a30Boe MpOCTPaHCTRO.
Pacnpesenenne Makcsesia. BeunciieHre cpeiHUX 3HaU€HUN CKOPOCTeH.

9. Iponeccel nepeHoca. DyieMeHTapHas KUHeTHYecKas TeopHsl MpoLiecCcoB repeHoca B rasax. CpesiHss AJ1MHa
cBobogHOrO Npobera. BsisKocTh 1 nepeHOC UMITy/Ibca. TerionpoBoAHOCTD U NepeHoc sHepruu. Camoguddysus
Y TIepeHOC YacTul].

10. TBeppple Tena. CTpoeHue TBepAOro Tena. Kpucraninueckas peleTka U POCTeHIIINe 3/1eMeHThI
cumMMeTpud. Pa30Bble Mepexo/bl IeEpBOro U BTOPOro Poja. Y ebHas Telna0Ta KpUCTalIu3alin.

4. YueGHO-MeTOjUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJaromuxcs

CamocrosTenbHast paboTa 00yJaroU[UMXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aIaHUSIM JI7IsT TeKYIIero KOHTPOJISI ¥ TIPOME)KYTOUHOW aTTeCTallud TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBEJEeHHBIM B II. 5.

du3rKa MaKpoCHCTeM [TeKCT] : OCHOBHBIe 3aKOHBI : yuebHoe mocobue / U. E. Upogos. - 4-e u3g,. -
Mocksa : BUHOM. Jlabopartopwus 3Hanui, 2009. - 207 c. : puc. - (O6mias ¢bu3vka). - [Ipeam. ykas.: C.
200-207. - ISBN 978-5-9963-0004-4 : b. 11.

5. ®oHJ OLEHOYHBIX CPEJCTB /I/Ii TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEeXYTOYHOMI
aTTecTaly Mo JUCIUIIHHE (MO/Y/II0)

5.1 TumnoBblie 3a/laHHUA, H806X0]_'[I/IMLIE AJIA OL€HKHM Ppe3y/bTdTOB Oﬁy‘IEHl/Iﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJIA YCII€BA€MOCTH C YKd3dHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3aiaHus (oLleHOUHOe cpeAcTBO - Ko/I/IOKBUYM) /i OLleHKH C()OPMHUPOBAHHOCTH
kovmerennuu OITK-1:

[TepeueHb BOMPOCOB /17151 coOecej0BaHMSI.

Pabora B TepMoariHamuKe. PaboTa M30TepMHUUeCKOro mpoLecca, aauadbatsl, MOJTUTPOTIHL.
BHyTpeHHsIst 3Heprusi, KOJMUeCTBO TEIJIOThIL.

[TepBOE HayaI0 TEPMOJUHAMUKH.

W peanbHbIN ra3, 3/1leMeHTapHasi TeOpHsl. Y paBHEHHe COCTOSTHUS U/[ea/TbHOTO Tas3a.
TennoeMKocTb, MoJisipHast TEIJIOEMKOCTb. Y paBHeHHe Matiepa.

Apmabata uzeanbHOro rasa. YpaBHeHue [lyaccoHa.

ok W



7. Ilomutponuueckue MpoLjecchl C UzeanbHbIM Fa30M.

8. Ter0eMKOCTb ITOJIUTPOIILI UealbHOIO rasa.

9. TepmoguHaMuyeckas 11Kaaa TeMnepaTyp. ToX1eCTBeHHOCTb TepMOJUHAMUYEeCKOH U
W/lealbHOra30BOM TeMIiepaTypHBIX LLIKaJl.

10. HepaBeHnctBo u paBeHCTBO Knay3uyca. 3akoH BO3pacTaHUsI SHTPOMUH.

11. OHTponus Kak (QyHKLMSI COCTOSTHUSI CUCTeMbI. DHTPOIHUS WJeanbHOro ra3a. CBolcTBa
SHTPOIIUH.

12. TepmoarHamMuueckue GyHKLWN.

13. TepmoarHaMHUeCKHe CUCTEMBI C TlepeMeHHbIM YMC/IOM YacTUL]. XUMUYeCKUi
TOTeHL1al.

14. 3akoH Bo3pactanus 3HTpormu. [Tapagokc I'n66ca.

[Tpumeps! 3apanni. ITonseii nepeuens B OC.

3adaua 1. OauH MOJIb U/iea/IbHOTO Ta3a COBepIliaeT MOJIMTPONMUYECKUM MPOLiecc, B pe3yJibTaTe
KOTOPOTO TeMriepaTypa yBeanunBaeTcs B /1 pa3. [TokasaTesb MOIMTPOIILI 1, aguadatel g. Haiitu
nipypalljeHre SHTPOITMH ra3a B 3TOM Tporiecce.

3adaua 2. Halitu ypaBHeHHe IpoLiecca Ai/Isl ueaabHoro rasa, Ipyu KOTOpOM TelyIoeMKOCTb rasa
MeH$IeTCs C TeMIiepaTtypok no 3akoHy C = a7, rje a - NOCTOsIHHAS.

3adaua 3. CocTosiHUe WJeabHOTO Ta3a u3MeHsieTcst 1o noautporie P = kV. Haiitu paboty,
COBepLIaeMyr0 MOJIeM rasa [Py IMOBbILIEHUH ero TemrepaTtypsl ot 11 o 12.

Kputepun oneHuBaHus (0LieHOUHOe CPeACcTBO - Ko110kBHUYyM)

OueHka Kpurepun oLieHUBaHUs

Bce komneTeHIMM (YacTH KOMIIeTeHLMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
JVCLMIIMHA, c)OPMUPOBaHBI Ha YPOBHE He HHXKe «TIPeBOCXO/IHO»,

NIPEBOCXO/HO
MPO/IeMOHCTPUPOBAHBI 3HAHUS, YMeHHSs, BlIaZleHHs TI0 COOTBETCTBYIOIIM
KOMIIeTeHLIMSIM Ha YPOBHE BhbILLIE [PeJyCMOTPEHHOTO POrpamMMOii
Bce xommneTeH1[uM (4acTH KOMIIeTeHIUM), Ha (hopMHUpOBaHKe KOTOPBIX HarpaB/ieHa
OT/INYHO

JUCLIMIUIMHA, CPOPMHPOBAHbI HAa YPOBHE He HIDKe «OT/IMYHO»

Bce kommeTeHIMM (4acTH KOMIIeTeHIIWH), Ha (h)OpMUpOBaHHe KOTOPBIX HallpaB/ieHa

OueHb XOpOLLO
P JUCLIMIUIMHA, COPMHPOBAHbI HAa YDOBHE He HIDKE «OueHb XOPOLLO»

Bce komneTeHIMM (Y4acTH KOMIIeTeHLIMH), Ha (hOpMUPOBaHHe KOTOPBIX HarlpaB/ieHa

XOpOLLO
JWCLIATITAHA, CPOPMUPOBAHBI HA YPOBHE HE HUXKE «XOPOLIIO».
Bce KoMIeTeHI MM (YaCTH KOMITETeHIIMH), Ha (hOpMUPOBaHKe KOTOPBIX HalrlpaB/ieHa
HCLIUTUTMHA, CHOPMHUPOBaHBI HA YPOBHE HE HIDKE «yIOBJIETBOPUTEIBHO», TIPH
Y/JOBJIETBOPUTEIHLHO AHER > ChopmHp yP A P 1P

3TOM XOT$ ObI O/JHa KOMITeTEeHI[UsI ChOPMHPOBaHa Ha YPOBHE
«yI0BJIeTBOPUTETHHO»

HEY/JIOBJIETBOPUTENIEHO | XOTs ObI O/IHAa KOMIIETEHIUs C(OPMHUPOBAHA Ha YPOBHE «HEYIOBIETBOPUTETLHO»




OueHka Kpurtepuu oLieHUBaHUs

T710X0 Xots 661 0/fHa KOMITeTeHL[UsI CHOPMHUPOBaHA Ha YPOBHE «IJIOX0»

5.1.2 TumnoBbie 3afaHusa (omeHOYHOoe cpeacTBO - Tect) Ai1A oOLeHKH C(HOPMHUPOBAHHOCTH
Komnerenuu OITK-1:

[IprmMepel TeCTOBBIX BONPOCOB. [1o/HbIN epeuens npusesieH B POC.
3adanue 1

OHTPOIKS — 3TO (PYHKLUSI COCTOSIHUS, U3MeHeHe KOTOPOU paBHO MPUBEIeHHOMY KOJTMUEeCTBY TeIlIbl.

YKaxure BEPHYIO MaTeMdTUYeCKYI0 3alliCh OIpe/ie/IeHrA SHTPOIINM:

A). B). B). I

3adanue 2

Haﬁ,[[PITe BE€pHO€ BbIpa)Ke€HHE [Jid YpAaBHEHMA COCTOAHUA WAWUA/IBHOI'O ra3a W OIMKMCAHWA BXOOAIIWX B
Hero BeJIMYMH.

A). pV=m/MRT, rge V - 00beM rasa, p - JjaBjieHHe ra3a, m - Macca MOJIeKY/IbI ra3a, M - MoJIsipHasi Macca rasa,
T — abcomoTHasE TeMIepaTypa;

B). T/pV=VR, rae V - o0beM rasa, p - fiaBjieHue ra3a, v - KOJIMUeCTBO BelllecTBa, T — abComoTHas TemMrieparypa;

B). pV=VRT, 20e V- obwvem eaza,p— OasneHue 2aza, v - Koauuecmeo egewecmga, T — abcomomuas
memnepamypa;

I'). pV=VRT, rae V - o0beMm rasa, p - JaBjieHue rasa, v - KOJMUeCTBO BelljecTBa, T — Temriepatypa, ©3MepeHHast
IO Lie/IbCULO.

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OreHka KpuTtepuu orjeHMBaHuUs

YyCIielIHOe BBITIO/THEHK e IIPAKTUYeCKUX BHAaHHﬁ, BbIJaHHBIX IIperiogaBaTresieM, B/ad/ieHre
3aUTeHO I[IPOrpaMMHBIM MaTe€pPHa/IOM, IIOHMMdHHE CYIIITHOCTU PaCCMATPHUBAEMBIX TIPOLIECCOB 1 HBHEHHﬁ,
yYMeéHHe CaMOCTOATe/IbHO 0003HAUNTL TOUKA AaKTUBHOTO pOCTa HOBOI'O 3HaHUA

HeBrimnoiHeHNEe MPpaKTHUYECKUX 38,[[8HI/II>1, BbI/IaHHBIX TpErojaBaTesieM, I10/JIHOE€ HeITOHMMaHKe
He

CMBIC/Ia TIPo0JIeM, He ZI0CTaTOYHO MOJTHOE B/IaZIeHHe TePMUHOIOTHEN, HeyMeHHe CaMOCTOsITe/TbHO
3auTeHo
0603HauNThL MPOOIEMHbIE CUTYaLUN

5.2. OnucaHue MKaJI OIeHUBaHUSA Pe3y/IbTaTOB 00y4ueHHs MO0 JUCIUIIMHE IPH MPOMeXyTOYHOMH
arrecTanyy



IMIkana OIl€eHMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIFI

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO OouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HUTEe/IbHO pHTe/ILHO XOpo1I0
ocTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHHUs
KoMIeT
eHIHI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o . 3HaHUM B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHUYecKoro o obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOMIYCTUMBI | COOTBETCTBY obbeme, o
3HAHWUN HIDKe - oLIeM 3HaHWH B
HeB03MO>KHOCTb Y ypoBeHb 1o1eM COOTBETCTB
MHUHUMAJTbHBIX - rporpamme obneme,
3HaHUS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamMme yIoLLeM
o TpeboBaHUH. MO/rOTOBKU TIpeBBIIIAOLIe
3HaHUU [HormyieHo MOJTOTOBKHU rporpamMme
Nmenu mecto . Jony1eHo M [IpOrpamMMy
BCJIe[ICTBHE MHOTO . JonyieHo MO/JITOTOBK
rpy6bie oIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpomeMoHCTp
OCHOBHBIe OCHOBHBIe
OTcyTcTBHE OCHOBHBI® PertieHbl HpOBaHbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MUHUMaJbHBIX yMeHusl. BCe OCHOBHBI®
o CTaH/IapTHBIX PerreHs! Peruens! Bce
YMeHH. PettieHnl Bce | OCHOBHBIE yYMeHHUs..
3a7iau He TUIIOBbIE OCHOBHBIE
HeBo3moxHOCTB OCHOBHEBIE 3a7,auu C Perens! Bce
MIPOZIEMOHCTPUD | 3a/jauu C 3a7lauu C
OLIeHUTb Ha/IMuKe 3afau. OT[ieJIbHBIM | OCHOBHbBIE
YmeHus N OBaHbI HerpyObIMU | Herpy6bIMU
yMeHU BbinonHeHs! | 1 3ajaum.
OCHOBHbIE olIMOKaMH. | OLIMOKaMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BrinonHeHbl
ymeHnust. imeu | BeinonHeHs! | BeinosHeHb!
OTKasa B [I0JTHOM €HHbIMU BCe 3a/laHus, B
MeCTo rpy0Obie BCE BCe 3aZlaHusI
obyuatorerocs ot obbeme, HO | HeJjoueTaM | TMOJHOM
OIINOKM 3a/laHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneMe 6e3
He B obbeme, HO
o BLITIOJTHEH He/IoueToB
[10JTHOM HEKOTOpble
HefloueTaMu | bl BCe
obbeme c
3ajlaHyis B
HefloueTaMu
10JTHOM
obbeme
Nwmeetcsa
OTcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJIbH [IpogemoHC
6a30BbIX ITpu perennn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHBI TIpomemMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBbIKH
HaBBIKOB 6a3oBbie HPOBaH
HeB03MO0>KHOCTb 3a7lau He HaBbIKU TIPU npu .
b0 41 HaBBIKY TIPA TBOPYeCKHUH
OLIeHUTb HaJIMuMe | MPOJeMOHCTPUD pelLleHnn pelLleHrun
HaBbiku perIeHyst pelLeHnH TIOAXOZ, K
HaBBIKOB oBaHbI 6a30BbIe CTaHJAPTHBI HecTaHzapT
CTaHJapTHbI CTaH/,APTHEI pelLleHuI0
BC/Ie[ICTBHE HaBBIKU. VIMenu X 337jau C HBIX 337a4
X 3a7au C X 3azay 6e3 HeCTaH/|apTHbI
oTKasa MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM omboK u X 3ajau
obyuarorierocsi Ot | OIUOKH u o1IMOOoK U
u HeJIoueToB
oTBeTa HefloueTaMu He/loueToB
He/loueTaMu
IIIkana OLI€CHUBAHHUA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NO/rOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPLIX HarpaBieHa
3aYTeHo IUCLMIUIMHA, CHOPMUPOBaHBI Ha YPOBHEe He HIDKe «IPEeBOCXOJHO», TPOJEeMOHCTPUPOBAHBI
3HaHWs, YMEHHUs, BJJiIeHHUsl 10 COOTBETCTBYHOIMM KOMIIETEHL[MSIM Ha YpOBHE BbILe




MpelyCMOTPEHHOT'0 TIPOrpaMMoi

OT/INYHO Bce KoMmmeTeHIMM (4YacTW KOMIeTeHLUH), Ha ¢oOpMHpOBaHHMe KOTOPHIX HarpaB/eHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIIIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, COPMUPOBAHbI HAa YPOBHE He HIDKe «0UeHb XOPOLLIOo»

XOpOILI0 Bce kommereHUMM (4acTM KOMIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

B/IETBOPUTEIb KOMIleTeHLUM (YacTh KOMIleTeHLui), H MHpOBaHHe KOTOPbIX HarpaB/eH
OBJIETBOPHTE Bce kommere ac omrieTe a ¢o OBaHHe KOTO arpaB/jieHa
HO JUCLIIUTAHA, C)OPMHPOBAHLI HAa YPOBHE He HIDKE «Y/[OBIIeTBOPHTEBHO», IIPY 3TOM XOTS OBI
0[jHa KOMITeTeHL{UsI CHOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTETEHO»

HeyjoB/eTBopuTe | XOTs Obl O7Ha KOMIIeTeHLMst CHOPMHUPOBaHAa Ha YPOBHE «HEY/|OB/I€TBOPUTEJIBHOY.
JIbHO

He 3a4YTeHO

TJI0X0 XoTs1 6bI 0/JHA KOMITETeHLUs1 COPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJIbHBIE 3aflaHUsI WM HWHbIe MaTepHa/bl, He00XoAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTalMM C YKa3aHHeM KpHUTEPHEeB HX
OLIeHUBAHMS:

5.3.1 TunoBble 3ajaHus (OLeHOYHOE CpPeJACTBO - 3ajauu) //is OLeHKH C(hopMHPOBaHHOCTH
kKomneTennuu OTTK-1

[Tpumepsl 3ajau. [TonHbil epeueHs B POC.

3adaua 1. MoneKysia KAC/I0PO/ia, YAApPUBILKCH O CTEHKY COCY/a, Mepejaa e ummynbe Dp=5.06X10"

23 krxm/c. Haiftu TemriepaTypy rasa B COCy/e, eCJid CKOPOCTh JJaHHOM MOJIeKy/ibl Obljla HarpaB/ieHa

noz yriioM @ = 300 K CTeHKe U paBHs/Iach 110 BeJIMUMHE YBOEHHOM CpeJiHEKBaZpaTUUHON CKOPOCTH.

3adaua 2. [Iee ogrHAKOBbIE KOJIOBI C OIMHAKOBBIM KOJTMUECTBOM MOJIEKYJT BOZIOPO/ia B HUX
coeHeHbI TPyOKOM ¢ KpaHoM. Cpe/iHsIsi KBaZipaTHUHasi CKOPOCTh MOJIEKYJT B TiepBoii Kosbe v1 = 400
M/c, a Bo BTOpol — v2 = 600 m/c. Kakasi yCTaHOBUTBCSI Cpe/IHsIsSI KBaJ[paTUUHasi CKOPOCTh, eC/Id
OTKDBITb KPaH, COeZMHSIOMINI KoObl? TermoobMeHa C OKpy»Karoliel cpesioii HeT.

3adaua 3. B 1ByX cocy/jax OZJHOTO U TOTO >Xe 00beMa HaXO/STCsl pa3/MyHbIe W/jeasTbHbIe ra3bl. Macca
rasa B IIepBOM COCYy/Ze m1, BO BTOPOM m2, [aBJIeHHs ra30B U TeMrepaTypbl UX OAUHAKOBbL. CoCy bl
COeJMHWIU APYT C APYroMm, U Havascs npouecc auddysuu. OnpesiennTe CyMMapHoe u3MeHeHue AS
SHTPOMNHU pacCMaTpUBaeMOW CUCTEMBI, eC/IM OTHOCUTe/IbHAs MOJIeKYJIsipHasi Macca repBoro rasa M1,
a BToporo M2

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afauu)

OueHka Kpurepuu oLieHUBaHUs

IIPeBOCXOZHO NIPeBOCXO/HOE BJla/ileHNe IPOrpaMMHBIM MaTepuasioM, IOHUMaHUe CYLHOCTH
paccMaTpyBaeMbIX MPOLIECCOB U SIB/IEHUM, 3HAHUE OCHOBHBIX TI0I0’KEHUM

AWCHUIIMHBI, YMEHHE TIPUMEHATh KOHL[er[Tyaf[beIﬁ alriapaT IIpy aHa/In3e




OueHka Kpurtepuu oLieHUBaHUs

dKTYa/IbHBIX HpO6]’I€M. Jlornyecku rnoc/jieioBaTe/IbHbIE, COZlep>KaTe/IbHbIe,
KOHKDETHBI€ OTBETHI Ha BCE BOIIPOCHI 3K3daME€HAL[MOHHOT'O 6usera U Ha
AOTIO/THUTEeJ/IbHBI€ BOIIPOCHI, CBOGOAHOG B/lafieHre UCTOYHHKaMH. HpaKTI/IquKaH
UdCThb KypCa yCIIeIIHO BBITTIO/THEHA

vcyepribiBarolljee B/afleHre PorpaMMHBIM MaTepyuasioM, TOHUMaHue CYIITHOCTH
paccMaTpUBaeMbIX MTPOLIECCOB U SIBJIEHUHM, TBEP/0e 3HaHKe OCHOBHBIX TOJI0XKEeHUH
JUCLUIIMHBI, YMeHHe MPUMeHSTb KOHLIeNTya/IbHbIN amnrapaT [Py aHaau3e
OTJINYHO aKTya/lbHBIX MPo0JeM. JIOrHUeCKU MoC/ie/[oBaTe/IbHbIE, COJIepKaTe/IbHbIe,
KOHKDEeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHALMOHHOTO OusieTa v Ha
JIOTIOJTHUTETbHBIE BOTIPOCHI, CBOOO/IHOE BJla/leHre UCTOUHUKAaMU. TIpakThdeckas
YyacThb Kypca yCIIeIIHO BbIMO/IHEHa.

TOJIHbIe 3HaHUsI [IPOrPaMMHOI0 MaTepuasna, paBU/IbHOe IIOHUMaHue CyTH
BOIIPOCOB, 3HAHUE OIpeZie/ieHrH, yMeHHe (JOpMY/IMPOBaTh TE3UCHI U apI'yMEHTHI.
OueHb XOpOLIO OrTBeThl NIOC/IeJ0BaTe/IbHbIE U B 1]e/I0M IIpaBU/IbHBIE, XOTS [JOITyCKalOTCs
HETOYHOCTH, 3HAKOMCTBO C OT/le/IbHbIMU TeopusiMU U (paktamu. I1pakTrueckas
YyacThb Kypca YCIIelIHO BbIMO/IHEHa.

JIOCTaTOUHO IIOJIHble 3HAHWsI IPOrPaMMHOI0 MaTepuaJia, IpaBU/IbHOe [IOHUMaHHue
CyTH BOTIPOCOB, 3HaHWe OTpe/ie/ieHnH, yMeHue (hOpMY/IMPOBaTh Te3UCHI U
aprymeHThl. OTBeThI 110C/Iel0BaTe/bHbIE U B 1]€JI0M IIPaBU/IbHbIE, XOTS
JIOMYCKa0TCsl HEeTOUHOCTH, [IOBEPXHOCTHOE 3HAKOMCTBO C OTZe/IbHBIMUA TEOPUAMU
Y dakTamu, JOCTaTOYHO popMasibHOe OTHOIIeHHE K PeKOMEeH/I0BaHHbBIM [I/Is

XOPpOLIIO0

MO/ITOTOBKY Marepuanam. [IpakTuueckasi yacTb Kypca yCIIellIHO BbITIO/IHEHa.

(parmMeHTapHbBIe 3HaHUsI, PAaCIIbIBUAThIe TIpeACTaB/ieHus O TipeaMeTe. OTBeT
COZIeP)KUT KaK IpaBU/IbHbIE YTBEPIK/AeHHUS, TaK U OIINOKH, BO3MOKHO,
YA0BJETBOPUTETBHO rpyOble .VICIBITyeMbli TIIOXO OPUEHTHUPYETCs B yueOHOM MaTepuasie, He MOXKET
YCTPaHUTb HETOUHOCTH B CBOEM OTBETe Jlake II0C/Ie HAaBOASIIUX BOIIPOCOB.
[TpakTHueckas yacTb Kypca yCIelIHO BbIIIOJHeHa.

OTCYTCTBHE OTBETa XOTsI ObI HAa OJJUH U3 OCHOBHbBIX BOTIPOCOB, MO0 rpyoObIe

OIMOKY B OTBeTaX, MOJIHOe HEITOHWMaHWe CMbIC/Ia TTpob/ieM, He I0CTaTOYHO

Hey/I0B/IETBOPUTEJTBHO N
MOJTHOE BJIajIeHHe TepMHHO/IOrHel. [IpakThyecKast 4acTh Kypca He BBITIO/IHEHA UIH

BBITIO/IHEHA He B TI0JIHOM 00Beme.

OTCYTCTBHE OTBeTa Ha 00a OCHOBHBIX BOIPOCa, MO0 rpyOble OIMOKK B OTBETAX,
TIOXO TI0JTHOe HeMOHMMaHKe CMbIC/Ia 1po6sieM, He Byia/ileHHe TePMHUHOJIOTHEH.
[TpakTHYecKast YaCTh Kypca He BBIITOJTHeHA WK BBITIOJIHEHA He B ITOJTHOM 00beMe.

5.3.2 TumnoBbie 3afaHusA (oleHOUHOe CpeACTBO - KOHTpoO/IbHbIE BOMPOCHI) AJISI OLEHKH
copmupoBanHocTu KomnereHnuu OIMTK-1

1. Paborta B TepmMosivHamMuKe. PaboTa M30TepMUUECKOTO TIpOIiecca, afuabaThl, MOUTPOTIHI.



BHyTpeHHsI 5Hepruvs, KOJIM4eCTBO TETIOThI.

[TepBoe Hayaso TepMOJVHAMUKH.

W peanbHblii ra3, s/ieMeHTapHasi TeOpUsi. Y paBHEHHE COCTOSIHUS UZ,eaIbHOTO rasa.
TemnnoeMKoCTb, MoJisipHasi TETJIOEMKOCTb. Y paBHeHUe Maiiepa.

Auabara uzieapHOrO rasa. YpaBHeHue ITyaccoHa.

[TomuTponueckyre NpoLeccsl C UzeaabHbIM Fa30M.

TernnoeMKOCTb MOJIUTPOIILI U ealbHOrO rasa.

TepMoarHaMUuecKasi 111Kasia Temrnepatyp. ToX/1eCTBeHHOCTb TePMOAMHAMUUECKOM U
W/lea/IbHOTa30BO0M TeMIlepaTyPHbIX LLIKaJl.

Lo NU A WDN

10. HepaseHctBo 1 paBeHCTBO Knaysuyca. 3aKOH BO3pacTaHUsl SHTPOIUH.

11. OHTpoOMKs KakK (QYHKLMS COCTOSIHUSL CUCTeMbl. DHTPOIUS hzeanbHoro rasa. CBoicTea
SHTPOIHH.

12. TepMoguHaMyyeckue (GyHKLIWH.

13. YpaBHeHUs DpeHdecTa.

14. TepMmoarHaMHUUeCKre CUCTEMBI C ITepeMeHHbIM YHUC/I0M YaCTULl. XMMUYeCKUU
MOTeHL|1al.

15. 3akoH Bo3pactaHus 3HTpormu. [Tapagokc I'mboca.

16. MounekynisspHO-KMHeThUYeCKas TpakTOBKa TeMIiepaTypsl. PaBHopacIipeesieHre SHepruu
TI0 CTEINeHsIM CBOOO/IbI.

17. bapomeTtpuueckasi popmyna. Pacripesenenve bosbiimaHa.

18. PacnipesienieHre poeKLyi CKOPOCTeN MOJIEKy.JI rasa.

19. PacnipesienieHrie MakcBeJiia MOJIEKYJI IO CKOpocTsiM. Hanbosiee BeposiTHast, CpeiHsIsS U
CpeJHss KBaJpaTUUHasi CKOPOCTH.

20. dopmysia Makcsensia B nprBeZieHHOM BU/e. OMbITHas MPOBEpPKa pacrpezesieHus
MakcBeria MO/EKYJ1 [0 CKOPOCTSIM.

21. CratucTrueckast TPaKTOBKA SHTPOITHH.

22. 3aBUCHMMOCTD JiaBJIeHUs] HACBILL[@EHHOT' 0 T1apa OT TeMIlepaTyphl.

23. ®u3UUeCKU CMBIC/ TePMOJUHAMUUECKUX (DYHKIIUM.

24. OcHOBHbIe YpaBHeHUs] KWHeTUUeCKOW TeOpUU ra3oB.

25. TepMouHaAMUYeCKUI TIOJXO0/] K OIMCAaHUI0 CUCTeM C OOJIBIINM YHCIOM CTeTieHei
cB0OO/bI. DKCTIepUMeHTaIbHOe OTIpe/iesieHre TeMIepaTyphl.

26. OuddepeHiianbHble COOTHOLLIEHUSI TEPMOAMHAMUYECKUX (DYHKLIUM.

27. Pacnipenenenve Makcgenna-bosbiMaHa.

28. N3onporieccel.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/CcTBO - KOHTPO/IbHBIE BONIPOCHI)

OueHka Kputepuu orieHuBaHUs

ITpeBOCXO0JHO dKTYa/IbHBIX HpO6]’I€M. Jlornuecku rnoc/jieioBaTe/IbHbIE, COZlep>KaTe/IbHbIe,

MpeBOCXO0AHOE B/laJeHKE IMTPOTrPaMMHBIM MaTe€pPUa/iOM, ITIOHMMaHKWe CYIIIHOCTHU
pacCMaTpyUBa€MbIX MPOLIECCOB U HB]’IeHI/If/’I, 3HAHME OCHOBHBIX MOJIOYKEHHUIH
AWCLUILINHBI, YMEHKWE IIPUMEHSATD KOHL[EHTyaJIbeIfI aliriapaT IIpH aHa/ln3e

KOHKDETHBI€ OTBETEI Ha BCE BOIIPOCHI 3K3aME€HAL[MOHHOT' O 6usera U Ha
AOTIO/IHUTe/IbHbI€ BOIIPOCHI, CBO60,Z[HO€ B/lafieHHe NCTOYHHKaMMH. HpaKTI/ILIeCKaH
UdCThb KypCa yCIIeIHO BBITTIO/THEHA




OrjeHKa

Kpurepuru orjeHUBaHUS

OT/IMYHO

HcuepIibIBarolliee BaZieHre POrpaMMHBIM MaTepranioM, IOHUMaHue CYIITHOCTH
paccMaTpUBaeMBIX MTPOLIECCOB U SIB/IEHUH, TBEP/J0e 3HaHKEe OCHOBHBIX TTOJIOXKEHUH
JUCLIMIVIMHBI, yMeHHe [IPUMeHSITh KOHLIeNTya/lbHbli anmnapar Ipy aHasuse
aKTyasIbHBIX TIPo6sieM. JIoruyecKu Mmocie/ioBaTesibHbIe, COiep>KaTe/bHbIe,
KOHKpeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHaL{MIOHHOTO OusieTa 1 Ha
JIOTIOJTHUTETbHBIe BOTIPOCKI, CBOOOJHOE BiajieHre NCTOUHUKAaMU. [IpakTryeckas
4yacThb Kypca YCIellHO BbIIIO/JIHEHa.

OYeHb XOPOLI0

TI0JIHbIE 3HaHUsI TPOrPaMMHOI'0 MaTeprasa, paBUbHOe IOHUMAaHUe CyTH
BOTIPOCOB, 3HaHUeE OTpefie/ieHrH, yMeHHe OPMYIUPOBaTh TE3UCHI U apT'yYMEHTHI.
OTBeThl NOC/IeJ0BaTe/bHbIE U B Lie/I0M NIpaBU/IbHbIE, XOTS OMYCKA0TCS
HETOYHOCTH, 3HAKOMCTBO C OTZe/IbHbIMU TeopusiMy U haktamu. [IpakTrueckast
4yacTh Kypca YCIIellHO BbIIIOJIHEHa.

XOpOLIIO0

JIOCTaTOUHO TIOJIHbIe 3HaHWS IIPOTPaMMHOI0 MaTepHaJia, IpaBUIbHOe TIOHUMaHHe
CYTH BOTIPOCOB, 3HaHUe OTpe/iesieHnH, yMeHHe (hOpMYIMPOBaTh TE3UCHI U
aprymeHTbl. OTBETHI MOC/Ie/IOBATe/IbHBIE U B 1[€/I0M TIPaBUILHbBIE, XOTS
JIOTTyCKalOTCSl HRTOYHOCTH, TIOBEPXHOCTHOE 3HAKOMCTBO C OTAe/TbHBIMUA TeOPUSIMU
Y aKTaMu, JOCTaTOUYHO (pOpMabHOE OTHOIIEHHE K peKOMEH/[OBAaHHBIM [IJIsT
MO/JTOTOBKY MaTtepuanam. [IpakTiuueckasi 4acTb Kypca yCIeliHO BhITIO/THEeHa.

YAOBJ/IETBOPUTE/IEHO

(parmeHTapHble 3HaHUs], PacIIblBUaThle IIpeficTaB/ieHus o npeamete. OTBeT
COZIEP)KUT KaK TPaBU/IbHBIE YTBEPIK/I€HMUS, TaK 1 OMIHNOKH, BO3MOXKHO,
rpyObie.MIcTiBITYeMBIi TIJI0X0 OPUEHTUPYETCS B yueOHOM MaTepuasie, He MOXKeT
YCTPaHUTb HETOUHOCTH B CBOEM OTBeTe Jlake II0C/Ie HAaBOASIIUX BOIIPOCOB.
[IpakTrueckas yacTh Kypca yCIelIHO BbIOHeHa.

HeY/IOB/IETBOPUTETEHO

OTCYTCTBUE OTBETa XOTsI ObI Ha O/IH U3 OCHOBHBIX BOTIPOCOB, JIM00 rpy0ble
OIMOKM B OTBETAX, TIOJIHOE HETIOHWMaHUe CMbIC/Ia TIPo0JieM, He JOCTaTOYHO
TIOJTHOE BJIa/ieHue TepMHUHOIOrvel. [IpakTrueckast YacTh Kypca He BBITIOTHEHa WK
BBITIO/THEHA He B ITOJTHOM 00beMe.

I1JI0OXO

OTCYTCTBUE OTBeTa Ha 06a OCHOBHBIX BOIPOCa, MO0 rpyObie OIMOKY B OTBETax,
TI0/THOe HeTIOHMMaHKe CMbIC/Ia TIpo6sieM, He BilaJileHre TePMUHOJIOTHEM.
[TpakTHueckas 4yacTb Kypca He BBIIIOJIHEHA W/TH BHITIONIHEHA He B TIOJTHOM obbeMme.

6. YueOHO-MeTOMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas /MTeparypa:

1. MarBeeB Anekceit HukonaeBrnu. MosnekyssipHast ¢pusmka : yue6. mocobue asisi CTyZeHTOB By30B / MI'Y

uM. M. B. JlomoHocoBa. - 3-e u3z. - M. : Onukc : Mup u Obpa3oBanue, 2006. - 360 c. : . -

(Knaccuueckuit yHUBepCUTeTCKUH yueOHUK / pefi. coBeT: B. A. Cagosauumii (nipea.) [u ap.]). - ISBN 5-

488-00283-9 (OHnukc) : 214.50., 5 3K3.
2. CuByxuH [Imutpuit BacuiseBru. O01mii Kypc ¢pusuky : yueb. mocobue Asisi CTyJeHTOB Gu3.




crieljuaabHOCTeM By30B : [B 5 T.]. T. 2. TepMoarHamMuKa U MosieKyJisipHast (pu3suka. - 4-e u3g., crep. - M. :
dusmarut : MOTU, 2003. - 576 c. : ui. - ISBN 5-9221-0226-5. - ISBN 5-89155-079-2 : 227.05., 2 3K3.
3. Uponoe Nrops EBrenbeBuu. 3ajauu o obieit ¢pusmke : yued. mocobue f1s By30B. - 10-e u3z. - M. :
Buxowm. Jlaboparopus 3Hanui, 2014. - 431 c. : un. - (O6mas ¢usmka). - ISBN 978-5-9963-1718-9 :
384.00., 11 5ks.

4. CapenbeB 1. B. Kypc obiriedt pusuky : yueb. mocobue st BBICIIL. TeXH. yue0. 3aBefieHuit : [B 3 T.]. -
W3, 2-e, mepepab. - M. : Hayka, I'n. pea. dus.-mat. mut., 1982-. Kypc obmeii dusvku. T. 1. MexaHuKa.
MonekysipHasi pusmka. - M., 1982. - 2-e u3gz., nepepad. - 432 c. : un. - 1.00., 155 3K3.

[ononHuTebHAs TUTEpaTypa:

1. Bazapos MBaH I1aBnoBuu. TepmoarHamuKa : [yueb. 7151 yH-TOB 110 crieljiasbHoCTH "®usuka"]. - N3g.
4-e, mepepab. u gom. - M. : Boicmias mikosa, 1991. - 375, [1] c. : un. - ISBN 5-06-000626-3 : 1.30., 98
9K3.

2. ®etinmaH Puuapy I1. ®eitHmaHoBcKue nekiyu 1o ¢usuke = The Feynman Lectures on Physics : [mep.
c aHr.]. [Beimn.] 4. Kunetuka. Ternora. 3Byk. - M. : Mup, 1965. - 261 c. : un. - 1.19., 17 3k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-peCypchl (B COOTBETCTBUU C CO/IEPYKAHUEM THCIUITAHBI):
http://phys.unn.ru/library.asp?contenttype=Library

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHble ayUTOPUM [i/isI TIPOBeJleHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMOM, OCHAIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMU 00yYeHHsl.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TEeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBercTBUM C TpeboBanmsvMu PI'OC BO 10 Hampa/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

ABTop(bI): 3aiiiieBa ExatepuHa ByiagumMupoBHa, KaHAWJAT PU3NKO-MaTeMaTHUeCKUX HayK
KartkoBa Mapust PusoBHa, KaHAUAT PU3NKO-MaTeMaTHUeCKUX HayK

MapsbiueB Muxaun Onerosud, KaHauaat GrU3nNKo-MaTeMaTUUeCKUX HayK

laxxynuHa AHactacus [TeTpoBHa, KaHAUAAT GU3MKO-MaTeMaTUUeCKUX HayK.

3aBenyroumii kKaeapoii: YynpyHoB EBrenuii Bnagumuposuu, JOKTOp (pH3UKO-MaTeMaTUYeCKUX
HayK.

ITporpamMma o006peHa Ha 3acejlaHUM MeToAnuecKou Komuccuu ot 20.05.2023, mpotokomn Ne 6/H.
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