MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit dexepannu
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJIPA TEIUVIO®U3UKU

OIAOBPEHO YMC UADOUT

[Iporoxon Ne 01/08/24-573.1

o1 30.08.2024 1.
PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
TEXHUYECKAS TEPMOANMHAMUKA
Hamnpasnenue noaroroBku [1] 14.05.01 SAnepHble peakToOpbl U MaTEpHAIIbI
(cerManbHOCTD)
3

- = =

ﬁ % 3 3] S JE f %

3 2 . < < g Z = e

< e & = 5 e o § 2 o g Z g
e 3 =5 | B =2 | & S g 82
¢ |&. |EE|Z (Ef |&, |EBZgs |- |EEE
z =3 |E& | Z 2E |S¢ |35 |O S =g
o g |OkF | B =8 |RF |ma=E O =z I
5 2 72 32 16 16 8 0 3 KII
Utoro |2 72 32 16 16 0 8 0




AHHOTANIUA

Llenpio ocBOeHUs y4eOHOW TUCHMIUIMHBI SIBISETCS pEIICHUE JBYSIWHOW 3a1aud — 0a30BOM
poeCCUOHATLHON MOATOTOBKH BBITYCKHUKOB U (POPMHUPOBAHUS Y HUX COBPEMEHHOTO (PU3UYECKOTO
MHpPOBO33peHHUs. B Kypce cucTteMaTu4ecku pacCMaTpUBAIOTCS UCXOJHBIE ITOHATUS, OCHOBHBIE 3aKOHBI
U YypaBHEHUS pPABHOBECHOM TEPMOAMHAMUKHU. I3nmararorcs BOIPOCH IIPUMEHEHHsS METOIOB
TEPMOJMHAMHUKN K HCCIICOBAHUIO DPABHOBECHS M YCTOMYMBOCTH OIHOPOAHBIX W MHOTro(a3HbIX
CHCTEM, pealbHbIX ra30B, KUAKOCTEH M HX IOTOKOB, LUKJIOB NpeoOpa3oBaHMs 3Hepruu. B yactu
IPAKTUYECKUX MPUIOKEHUI OCHOBHOE BHUMAaHUE OOpaIlaeTcsl Ha IPUMEHEHUE TEPMOJMHAMUYECKHUX
METOJIOB JJISl aHAJIM3a MPOLIECCOB, MPOUCXOASAIINX B SINEPHBIX DHEPTETUYECKUX YCTAaHOBKAX, a TAKKE
BOIIPOCaM 3HEProdPHEKTUBHOCTH M SKOJIOTHH SHEPTETHISCKIX 00BEKTOB.

3aKIIOUNTEIbHBIE Pa3/ieibl  Kypca IOCBSILEHbl OCHOBAM HEPABHOBECHOM TEPMOJMHAMUKH.
PaccmarpuBarorcss mpuHOMOBL U (DEHOMEHOJIOTHYECKUE YpaBHEHHS JUHEHHOW HEPaBHOBECHOMN
TEPMOJAVHAMUKH, KPUTEPUN YCTOMUYUBOCTH HEPABHOBECHBIX CHCTEM, a TAK)KE DJIEMEHThbI HEIMHEWHOU
TEPMOJUHAMMKH, TEOPUH JUCCUIIATUBHBIX CTPYKTYP U CAMOOpPraHU3aluu MaTepuu

1. HEJIU U 3ATAYA OCBOEHUA YYEBHOU JIUCHUTJIMHBI

[lenpto ocBOeHUsI yueOHOW MUCIUIUIMHBI SBJISETCS (OPMUPOBAHUE B IMPOLIECCE MOJATOTOBKU
OyAyUIMX BBHITYCKHUKOB, CIIOCOOHBIX C MPUBJICYEHUEM METOIOB TEPMOIMHAMUKH ITPOU3BOIUThH aHAIIU3
3(1)(1)€KTI/IBHOCTI/I OUKIIOB TCINIOOHCPIETUYCCKUX CHUCTEM MW YCTAHOBOK, BBIIIOJHATE PacCdYCTbl U
IMPOCKTUPOBAHUEC PA3JINYIHBIX BHUJIOB TCIIJIOBBIX ﬂBHF&TGHCﬁ, a TaKKC KOMIIPECCOPOB; BCCBO3MOKHOI'O
TEIUIOTEXHUYECKOTO O0OpYyIOBaHMS: CYIIMJIBHOTO, XOJIOAMJIBHOTO, TEIUIOHACOCHOTO M T.II.,
OCHOBBIBASICh Ha CBOWCTBAaxX pabouMx Tell W TEIUIOHOCHTENeH. B mporecce ocBocHHs y4eOHOM
TUCIHUIUIMHBL ~ pemIaloTcss 3afgaud  0a30BOH  MpodeCCHOHAIbHOW TOJATOTOBKH  CIIEIMATIHCTOB
(Temmodu3ukoB) v GOPMHUPOBAHUS Y HUX COBPEMEHHOTO (PU3NYECKOTO MHUPOBO33PEHHUSI.

2. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE OOII BO

Jis m3ydeHusl TaHHOM JUCHUIUIMHBI HEOOXOIUMBI CIEAYIOIINE 3HAHMS, YMEHUS U HaBBIKH,
(bopmHpyeMble TPEIILIECTBYIOUMMU AUCHUIUINHAMMU:

- CTYAGHT JIOJDKEH 3HaTh CMBICI OCHOBHBIX (DM3MUYECKUX SIBJICHHUH, (yHIaMEHTaJIbHbIX
MOHSTHI; 3aKOHBI KJJACCUYECKOM U COBPEMEHHOMN (PU3UKH;

- YMEThb NPHUMEHATH MOJYYECHHBIC 3HAHHS NPU U3YYECHHM TEIJIOTEXHUYECKMX AUCLUIUIMH U
pELIeHNN TPAKTHYECKUX 33/1a4 TETNIO3HEPTETUYECKOTO MPOQUIIS;

- BJIaJIeTh METOJaMH (PU3MUYECKOT0 SKCIIEPUMEHTA U 00pabOTKH SKCIIEPUMEHTATIBHBIX JaHHBIX.

Pe3ynbTaThl OCBOGHMS JUCUMIUIMHBI UCHOJB3YIOTCA MPU M3YUYEHHH IMOCIEAYIOMUX Y4EeOHBIX
mucuuiuinH: «TemmomMaccooOMen» u Ip.

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IIVIAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHbie U(HH) o0menpodecCHoHATbHBIE KOMITETCHITHH

‘ KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMU ‘ KOII U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHIUN




[TpodeccnonanbHbie KOMIETCHIIMA B COOTBECTBUU C 3ajadaMd U OOBEKTamMH (0OmactsaMu

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEILHOCTH:

3agaua O0bexT HiIn Ko u HaumeHoBaHue Kon u HammeHoBaHue
npodeccuoHaILHOM 00J1aCTh 3HAHUS npogeccuoHaAILHOM HHIUKATOPA
nesiteabHocTH (3T1/1) KOMIICTeHIIUH; AOCTHKEHH S
OcHoBaHue npogdeccuoHaIbLHOM
(mpogeccHoOHAIBLHBIH KOMIIETEeHIHH
cranaapr-IIC, ananu3
OnbITa)
Hay4HO-UCCIIEI0BATEIbCKUI
[TpoBeenue pacueTHBIX ~ ATOMHBIN [1K-1 [1] - ciocoben 3-T11K-1[1] - 3uaTb
HCCIEA0BaHUHN U JI€A0KOJIbHBIN CO3/1aBaTh TEOPETUUYECKUE HEHUTPOHHO-(DU3HUECKHE
u3MepeHuit pusnueckux = (HIoT ATOMHBIE U MaTEMaTUYECKUE IIPOLIECCHI B PEAKTOpaXx,
XapaKTEPUCTHK Ha ANEKTPUUECKUE MOJICJIA, ONMCHIBAIOIINE  IPOLECCHI
AKCIIEPUMEHTAJIbHBIX ctaniuu [InaByyass HEHTpOHHO-(pU3MUECKHE | THUAPOJWHAMUKU U
CTEHJIaX U YCTAaHOBKAX ADC Cdepa MIPOLIECCHI B pEaKTOpax, TEIJIoMaccoIepeHoca B
Hay4YHBIX IIPOLIECCHI AKTUBHBIX 30HaX WU

[IpoBeneHue pacueTHbIX
HCCIIEA0BAHUHN U
U3MepeHuil PU3NIECKUX
XapaKTEpUCTHK Ha
AKCIIEPUMEHTAIbHBIX
CTEH/JIaX M YCTaHOBKAx

HUCCIEeNOBaHUN B
o0nacTu s1epHoi
bU3UKH U
TEXHOJIOTHi1

ATOMHBII
JIETOKOJIbHBIN
¢baotT ATOMHBIE
ANEKTPUUECKUE
cranunu [ImaByqas
ADC Codepa
Hay4HBIX
HCCIIEIOBAHUH B
o0rnacTu sepHoi
buzuku u
TEXHOJOTHI

TUJPOJANHAMUKY U
TEIJIOMAacCcoIlepeHoca B
AKTUBHBIX 30HaX WIN
BO3JICHCTBUE
MOHU3UPYIOLIETO
U3JIy4yeHUs Ha
MaTepHalbl, YeJI0BeKa U
00BEKTHI OKpYXKaIOLIEH
Cpelibl, CUCTEMBI YUeTa,
KOHTPOJIA AAEPHBIX
MaTEpUaJIOB

OcHosanue:
[TpodeccuonanbHbIi
cranaapt: 24.078

ITK-2 [1] - ciocoben K
CO3JIaHUIO HOBBIX
METO/IOB pacyera
COBPEMEHHBIX
pEaKTOPHBIX YCTAHOBOK U
(UBHYECKUX YCTPOICTB,
METO/IOB MCCIICIOBAHHS
TerI0(hU3NIeCKUX
MPOLECCOB M CBOMCTB
PEaKTOPHBIX MaTEPUAIOB
1 TEIIJIOHOCUTENICH;
pa3paboTKe HOBBIX
CUCTEM MpeoOpa30oBaHUsI

BO3JIEHCTBHE
MOHHU3UPYIOIICTO
U3ITy4eHUS Ha
MaTepuabl, 9YeJI0BEKa U
00BEKTHI OKPYXKAIOIIEH
CpeIIbl, CUCTEMBI y4eTa,
KOHTPOJIS SI/ICPHBIX
MaTEepUAJIOB ;
V-IIK-1[1] - Y™meTb
CO3/1aBaTh
TEOPETHUYECKHE U
MaTeMaTHIeCKHE
MO/JIEJTH B
npodecCuoHaNTbHON
o0Jacty ;

B-TIK-1[1] - Bnagers
HaBBIKaMH pabOTHI C
COBPEMEHHBIMH
pacueTHBIMU
MIPOrPaMMHBIMH
CpelacTBaMu

3-T11K-2[1] - 3uHaThb
METO/JIbI UCCIIeIOBAHUS U
pacdera IpoIeccoB,
MIPOUCXOJISIINX B
PEaKTOPHBIX YCTAaHOBKAX

V-IIK-2[1] - YMmeTh
paccuuTHIBaTh U
MPOBOIMTH
UCCIIeIOBaHHSI
HPOLIECCOB,
MPOTEKAIOIINX B
PEaKTOPHBIX YCTAHOBKAX




IIpoBeneHue pacueTHbIX
HUCCIIEIOBAHUN U
U3MepeHui pu3nuecKux
XapaKTepUCTHUK Ha
AKCIIEPUMEHTAJIbHBIX
CTE€HJ]aX M YCTaHOBKax

TEIJIOBOM U SIIEPHOM

B-T1K-2[1] - Bnaanets

SHEPTUU B
AIIEKTPUYECKYIO0, METOJIOB = HABBIKAMU MPUMEHEHUS
¥ METOJMK OLICHKH MH()OPMAITMOHHBIX
KOJIMYECTBEHHBIX TEXHOJIOTHI pu
XapaKTePUCTHK SICPHBIX | Pa3pabOTKE HOBBIX
MaTepuasoB YCTaHOBOK, MaTepHaJIOB
1 IpudopoB
OcHosanue:
[TpodeccrnonanbHbIM
cranaapt: 24.078
ATOMHBIH [TK-3 [1] - ciocoben 3-T11K-3[1] - 3uaTb
JI€I0KOIbHBIN HCIIOJIb30BATh OCHOBHBIE 3aKOHBI B
b0t ATOMHBIE byHIaMeHTaIbHBIE obnactu pusmku
AIIEKTPUYECKUE 3aKOHBI B 00J1aCTH aTOMHOTO si/Ipa U
cranuu [InmaBydass (QuU3UKK aTOMHOTO Siipa M | YaCTHII, SIACPHBIX
ADC Codepa YaCTHULL, SAIEPHBIX PEaKTOpOB,
HAy4YHBIX PEaKTOpOB, TEPMOJMHAMHUKH,
HCCJICIOBAaHH B TEPMOJUHAMHUKH, TUAPOJIMHAMUKHU U
00J1acTH EPHOM | THUAPOAMHAMUKH U TEIJIOMacCcolepeHoca |
bU3UKH U TEIJIOMAacCOINEPEeHOCca B V-TIK-3[1] - YMmeTh
TEXHOJIOTHI 00beMe TIOCTATOYHOM /IS MPUMEHSTH OCHOBHBIE
CaMOCTOSITENILHOTO 3aKOHBI B 00J1aCcTH
KOMOMHHPOBAHUS U (hM3HKYM aTOMHOTO sIpa
CUHTE3a UJICH, U YaCTHI, S/ICPHBIX
TBOPYECKOTO PEaKkTopOB,
CaMOBBIPKEHUS TEPMOJAMHAMHUKH,
THIPOIMHAMUKH U
OcHosanue: TEIIOMACCOINEPEHOCa
[TpodeccuonanbHbIi MPaKTUYECKOU
crangapt: 24.078 JEATEIIbHOCTH U
HCCIIEA0BATENbCKON
pabore;

B-TIK-3[1] - Bnagers
HaBbIKaMH aHAJIN3a,
CUHTE3a U HaX 0K JICHUS
3aKOHOMEPHOCTEHN IIPU
o0paboTke
JKCIIEPUMEHTAIIBHBIX
JAHHBIX

4. BOCIIUTATEJIbHBINA MOTEHITUAJ JUCITATLIIMHBI

Hamnpasnenus/uenu 3amaun BocnuTaHus (KOJ) BocnurarenbHbIN TOTEHIIAAT
BOCITUTAHUS JTHCIUATIIHH

[TpodeccuonansHoe Co3nanue ycioBHi, Hcnonp30Banre BOCIHTATECIBEHOTO
BOCITUTAHUE o0ecreynBaronmx, MOTEHIMAaIa JUCITUTIIHH

(hopMUpOBaHHE OTBETCTBEHHOCTH
3a nmpodeccuoHaIbHbIN BRIOOD,
npodeccnoHanbHOE pa3BUTHE U
npo¢eCCUOHAIBHBIC PEIICHUS

(B18)

npodeccnoHaTEHOTO MOIYJIS IS
(hopMupOBaHUS y CTY/ICHTOB
OTBETCTBEHHOCTH 3a CBOE
npo¢eCCuOHATBHOE Pa3BUTHE
MOCPEAICTBOM BBIOOpPA CTyIEHTAMU




[TpodeccuonansHoe Co3znanue ycioBHi,

BOCIIUTAHHE o0ecrnevnBaroInX,
(hopMUPOBaHHE HAYYHOTO
MUPOBO33PEHHUSI, KYJIbTYPbI
IIOMCKA HECTaHJAPTHBIX HAyYHO-
TEXHUYECKUX/TPAKTUUECKUX
peueHui, KpUTUIECKOT O
OTHOLLIEHUS K HUCCIIEJOBAaHUSAM
mkeHayyHoro ToJika (B19)

WHIUBUAYAIbHBIX 00pa30BaTEIbHbBIX
TPACKTOPUH, OpraHU3aliu CHCTEMbI
OOLICHUS MEXKIY BCEMU
y4acTHUKaMU 00pa30BaTEIbHOTO
npolecca, B TOM YUCIIE C
KCIIOJIb30BAHUEM HOBBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHH.
1.Mcnonb30BaHre BOCIUTATEILHOTO
NOTEHLMaNa TUCIUTUINH/TIPAKTUK
«HayuHno-uccienoBarenbckas
pabotay, «IIpoekTHas mpakTUKa,
«HayuHbI1i1 cemuHap» JUIs:

- (popmMupoBaHUs TOHUMAHUS
OCHOBHBIX IIPHHIIAIIOB U CIIOCOOOB
HAYYHOTO [MO3HAHUS MUPA, Pa3BUTHS
MCCJIEI0BATEIIbCKUX KAaYeCTB
CTYJEHTOB MTOCPEACTBOM UX
BOBJICUCHHS B UCCIIEI0OBATEIIbCKUE
MPOEKTHI 1O 001aCTAM HAYYHBIX
uccienoBanuil. 2.Mcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIIUAJA
muctumind "Mcropus Hayku U
uwxenepun", "Kpurudyeckoe
MBIIILJIEHWE U OCHOBBI HAYYHOU
KOMMYyHUuKaiuu'", "Beenenue B
cnenuaibHoCTh", "HayuHo-
uccienoBarenbckas padora',
"Hayunblit cemunap" aiis:

- opmupoBaHuUs CIOCOOHOCTH
OTJIETISATh HACTOSIINE HAYIHBIC
UCCIICJIOBAHMSI OT JDKEHAYYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJICHTaMH 3aHITHI U PETYISIPHBIX
Oecen;

- opmMHupoOBaHUS KPUTHUECKOTO
MBIIIICHUSI, YMEHHUS pacCMaTPUBATh
pa3nu4HbIe UCCIEAOBAHUS C
AKCTIEPTHON MO3UIIUU TTOCPEICTBOM
00CYXJIeHUS CO CTyJIEeHTaMU
COBPEMEHHBIX HCCIIEIOBAaHUM,
HUCTOPUYECKUX MPEANOCHIIOK
TTOSIBJICHHSI T€X WJTU WHBIX OTKPBITHI
U TEOPHIA.

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI

Paznienbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEeHUsS U (POPMBI KOHTPOJIS:
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5 Cemecmp
1 OcHoBHble TOHATHSA H | 1-8 16/8/8 25 KH-8 3-I1K-1,
UCXOIHBIE ITOJIOKECHUS. V-IIK-1,
OCHOBHBIE 3aKOHBI H B-TIK-1,
ypaBHEHUS 3-11K-2,
TEPMOJIMHAMUKH. V-I1K-2,
B-IIK-2,
3-T1K-3,
V-TIK-3,
B-I1IK-3
2 [{ukbl 9-15 | 16/8/8 25 K1-15 | 3-TIK-1,
SHEPTETUUECKUX V-IIK-1,
ycTaHoBok. OOpaTtumbie B-TIK-1,
u HeoOpaTUMbIe 3-I1K-2,
TEPMOIMHAMUYECKHUE V-I1K-2,
MIPOIIECCHI. B-TIK-2,
3-T1K-3,
V-IIK-3,
B-IIK-3
Hmoeo 3a 5 Cemecmp 32/16/16 50
KoHTpoJibHbIE 50 3, KII 3-T1K-1,
Meponpusituss  3a S V-TIK-1,
CemecTtp B-TIK-1,
3-11K-2,
V-IIK-2,
B-IIK-2,
3-T1K-3,
V-IIK-3,
B-I1K-3,
3-11K-1,
V-IIK-1,
B-IIK-1,
3-T1K-2,
V-IIK-2,
B-IIK-2,
3-11K-3,
V-IIK-3,
B-IIK-3

* — COKpallleHHOe HaUMEHOBaHue (OPMbI KOHTPOJIS

** — cymMMa MaKCUMaJbHBIX OaJIIOB MOJDKHA OBITh paBHa 100 3a cemecTp, BKIIIOUYAs 3a4eT U

(unn) sK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTALUU Pa3/AesioB:




O0o3HaueHue

ITo1HOE HAaMMeHOBaHME

KN KonTposb no uroram

3 3ayer

KII KypcoBoii npoekt

KAJIEHIAPHBIN IVIAH
Hepnean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
5 Cemecmp 32 16 16

1-8 OcHOBHbBIE NOHATHUS U UCXOAHBIE M0J10KeHUsA. OCHOBHBbIE 16 8 8
3aKOHbI M YPABHECHUS] TEPMOAMHAMUKH.

1 BBenenue. Bcero aynutopHsIx 4acoB
HcTopus pa3BuUTHS TEPMOJMHAMUKHU. 33Ja4l TEPMOAUHAMUKH. | 3 |2 |2
CoBpemeHHbIe TPOOIEMbI TEPMOAMHAMUKHU Omnnaiin

0 |0 |0

2 OcCHOBHBIE IOHATHS M MCXOJAHBIE MOJI0KeHH. Bcero aynutopHsix 4acoB
TepmoauHamMu4ecKue CUCTEMBI. TepMOAMHAMUYECKHE 3 ‘ 2 ‘ 2
nepeMeHHbIe. [ OMOreHHbIE U TeTePOreHHbIE CUCTEMBI. Owunaiin
[Toctynatel TepmonrHaMUKU. PaBHOBECHBIE 1 HEPABHOBECHBIE | () 0 0
TepMoAHaMu4ecKkue coctostHus. IlapameTpsl coctosiHus.

VYpaBuenue cocrostaus. TepmoanHamudeckue K03HOUIUSHTEHI.
OcHOBHBIE TEpMOJUHAMUYECKHE MTpo1ecchl. 30X0pHbIN
nponiecc. M3obapusrit poriece. M3oTepMudeckuii mporecc.
[TonuTponHele NpoUEeccHl.

3 OcHOBHbBIE 32aKOHbI U YPABHEHUS] TEPMOAMHAMUKH. Bcero aynutopHsix 4acos
[lepBbIil 3ak0oH TepMoAHAMUKU. [IpuHIMI SKBUBaEHTHOCTH | 3 | 1 | 1
TEIUTIOTHI U paboThl. BHyTpeHHsIs sHeprus U BHEUIHA paboTta. | OunaitH
O06006111eHHBIE CUJIBI U 00OOIIEHHBIE KOOPAUHATHL. 0 0 0
XHAMHYECKUH OTeHIMANI. BTOpo 3aKOH TEPMOINHAMHUKH.

Outponusi. OCHOBHOE YpaBHEHHE TEPMOJAMHAMUKHA. DHTPONHUS
Y TEPMOJIMHAMMYECKAs! BEPOSITHOCTh. TpeTuil 3aKoH
TEPMOJIMHAMUKH.

4-5 MeToabl TEPMOAUHAMHUKH. Bcero aynutopHbIX 4acoB
Meroa TepMOAMHAMUYECKUX ITUKIOB. MeTon 3 ] 1 ’ 1
TEPMOJAMHAMUYECKUX TTOTCHIIMAIOB. TepMOIMHAMUYECKIE Owunaitn
MOTEHIMAJBI CJIOKHBIX CHCTEM M CUCTEM C IIEPEMEHHBIM 0 0 0
yucioM yactull. {uddepennnanpaple ypaBHEHUS
TEpMOJAMHAMUKH B YaCTHBIX MPOU3BOJIHBIX. MeToa
TePMOAMHAMUYIECKOTO TT0100us1. [lepexos oT 01HOM cuCTEMBI
TEPMOJANHAMUYECKUX KOOPJMHAT K JPYTOM.

6 PaBHOBecHe TepMOIMHAMUYECKHX CHCTEM. Bcero aynutopHsIx 4acoB
HeoOxonuMeble ycoBust TEPMOMHAMUYECKOTO PABHOBECHSI. 2 \ 1 \ 1
YcroiunBOCTh paBHOBeCUA. PaBHOBECHE B reTEpOTE€HHOM Ounaiin
cucreme. [IpaBuso ¢a3 I'n60ca. Ycnosus ¢asoBoro 0 0 0
paBHOBecusi. CrinHOAQNb U OMHOAATb. MeTacTaOMIbHBIC
cocrosiuus. Kputnueckas Touka. TepMmoanHamudeckue
¢dbaykryanun. ®a3oBeie TUarpaMmel.

7-8 da3oBble Mepexoabl. Bcero aynutopHbIX 4acoB

Knaccudukanus ¢ga3oBbix nepexonoB. DazoBbie Mepexo/ibl

2 |1 |1




nepsoro poja. YpasHenue Knanelipona-Knaysuyca. ®a3ossle | OHnaiiH

Hepexobl IPU UCKPUBJIEHHBIX TOBEPXHOCTSX pa3ena. 0 0 0
da3oBbIe EPEXOAbl BTOPOTO poja. Y paBHeHHE DpeHdecrTa.

Ilepexon xunkoctb-nap. TepMoanHaMuuecKue napameTpbl

MAPOKUJIKOCTHON CUCTEMBL.

9-15 HuKIBI SHEPreTHYECKUX YCTAHOBOK. OOpaTuMble H 16 8 8
HeoOpaTHMble TEPMOIHMHAMHUYECKHE NPOLECChI.

9 TepMoanHamMuka noToka. Bcero aynuTopHbIX 4yacoB
Cucrema ypaBHEHUI OJHOMEPHOIO TEUYEHUS rasa. 3 |2 |2
Kputnueckas ckopocts ucreuenus. Ilepexon yepes ckopocts | Onnaiin
3Byka. Coruto JlaBans. Ilorepu Ha Tpenue. JpoccenupoBanue. | Q 0 0
AnuabaTtryeckoe pacilupeHue.

10 ¢ PeKTUBHOCTH HUKJIOB TENJIOCHIOBBIX YCTAHOBOK. Bcero ayiuTOpHBIX 4acoB
TepmoarHaMuyeckue MUKIbI SHEPreTHYECKUX YCTaHOBOK. 3 | 2 | 2
Tepmuueckuii u 3pPEKTUBHBIN K.I1.1. DKCeprusi. AHAIN3 Ownnaiin
norepb paboTocnocoOHOCTH. Perenepanus TerioTsl B LUkiIe. | Q ] 0 ] 0

11 LnkJbI 3JHepreTHYECKUX YCTAHOBOK. Bcero aynuropHbIX yacoB
[{uKJIBI TApOCUIIOBBIX YCTAHOBOK C HACBHIIIEHHBIM U 3 |1 |1
neperpeTbM napom. BimsiHue napaMeTpoB LUK Ha K.I1. 1. Omnuaitn
MapOCHJIOBON YCTaHOBKH. ['a30TypOUHHbBIE ITUKIIBI C 0 0 0
annabaTHBIM U U30TEPMUYECKUM C)KaTHEeM. bUHapHbIe [IUKIIBI.

[Tapora3oBsie UKJIbL. LIMKIIBI SAEPHBIX SHEPIETUUECKUX
YCTaHOBOK.

12 OOpaTumble 1 HeOOpaTUMble TEPMOAUHAMUYECKHUE Bcero ayuTopHbIX 4acoB
NPOLECCHI. 3 |1 |1
[Ipuunnbl HEoOpaTuMocTu. Penakcanust B Ownnaitn
TepMoanHamMuueckoi cucreme. KBasupaBHoBecHBIH nporiecc. | 0 0 0
[IpuHIMI JTOKATIBHOTO TEPMOJIMHAMUYECKOTO PAaBHOBECHS.

TepmoanHaMuueckue QIIyKTYyaIuu.

13- 14 | JIuneiiHasi HEpaBHOBECHASI TEPMOIUHAMMKA. Bcero aynutopHsix 4acos
JIuneliHble (JEHOMEHONIOTNYECKHE 3aKOHBI. 2 |1 |1
TepMmonnHaMuyeckue NOTOKU U cuiibl. COOTHOIIEHUS Omnunaiin
B3auMHOCTH OHcarepa. CTtalnoHapHbIe MPOLECCHI MEPEHOCa. 0 0 0
Huddysus, rennonpoBogHocTh. [lepekpecTHbie BICHUS
nepeHoca. TepModieKTpudeckue siBJIeHus U TepMoanddysus.

15-16 | OcHOBBI JIMHEITHOIT HePAaBHOBECHO! TEPMOIMHAMHUKH. Bcero aynutopHbIX 4acoB

Cucremsl, nanekue ot paBHoBecHs. Kpurepuii sBosronuu
I'nencnopda — [Mpuroxkuna. [IpoctpancTBeHHBIE
JVCCUTIaTUBHBIE CTPYKTYpHI. Sueiiku benapa. BpeMeHnHble
MIPOCTPAHCTBEHHO — BPEMEHHBIE IUCCUITATUBHBIE CTPYKTYPHI.
Okonorudeckue cucremsl. Peakuusa benoycosa —
XKaboruHckoro.

2 |1 |1
Oumnaiu
0 0 0

CokpalieHHbIE HAUMEHOBAHUS OHJIANH OMIUI:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE
OK DJIEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepua
11 I10JIHOTEKCTOBBIE JIEKIIUH
BM Buneo-matepuaisl

AM Aynno-marepuainsl

I1p3 IIpe3enTanuu




T TecTbl
OCM DJIEKTPOHHBIE CITPABOYHBIE MaTEpPUAIIbI
ncC M HTEepaKTUBHBIA CANUT

TEMBI JIABOPATOPHBIX PABOT

Hepnesan | Tembl 3ansaTuii / Conepxanue
5 Cemecmp
1-2 Pa6ora 1. UccienoBanue AByX(pa3HOro cOCTOSIHHSI BO/IbI.
Pabota 1. MccrnenoBanue 1Byx¢a3zHoro COCTOSIHUS BOJIBL.
3-4 Padora 1. UccienoBanue 1ByxX(a3HOro cOCTOSTHUS BOJBI.
Pabota 1. MccnenoBanue nByxha3HOro COCTOSTHUS BOJIBI.
5-6 Pa6ora 3. UccienoBanue TemioeMKOCTH Ia3oB.
Pabora 3. UccnenoBanne TEIUIOEMKOCTH I'a30B.
7-8 Padora 4. Onpenesenne ko3gdunnenta ainadaTu4ecKoil C;KUMAeMOCTH KUAKOCTH.
Pabota 4. Onpenenenue kodpduimenta agnadaTHIecKol CKUMAEMOCTH KUJIKOCTH.
9-10 Padora 5. TepmoanHaMuKa ra3oBoro noToka.
Pabota 5. TepmorHaMuKa ra30BOro mMoTOKa.
11-12 | Pa6ora 6. HepaBHOBecHBIE TepMoOdIeKTPUYECKHE I(PPEKTHI.
Pabota 6. HepaBHOBeCHbIE TepMOAIEKTpHUUECKHE YD (DEKTHI.
13-14 | Pa6ora 7. [Ipou3BOaACTBO IHTPONMH NPH HEPABHOBECHOM TeIJIOOOMeHe.*
Pabota 7. [Ipon3BOACTBO SHTPONUH TPU HEPABHOBECHOM TEILIOOOMEHE. *
15-16 | Pa6ora 8. YpaBHeHHe COCTOSTHHSA.

PaGora 8. YpaBHeHHe cOCTOSHUS.

TEMbI TIPAKTUYECKUX 3AHSATUN

Heneau | Tembl 3ansaTuii / Conepxanue
5 Cemecmp

1-2 HcxonHbie NOHATHS M OCHOBHbIE 3AKOHBI TEPMOANHAMHUKH.
Tepmonnnamuyeckue K03ppuuueHTsl. [lepBblil, BTOpoi 1 TpETHi 3aKOHBI TEPMOINHAMUKH.
OcCHOBHOE ypaBHEHHUE TEPMOJIMHAMUKH. Y paBHEHUE COCTOSIHUSL.

3-4 MeTtoabl TepMOAUHAMUKH.
Meton nukinos. Meron TepMoauHaMU4ecKuX noreHuuanos. CootHomenuss Makcsesia.
[Iepexo OT OHOM cCHCTEMBI TEPMOJIMHAMUYECKUX KOOPAUHAT K Apyrou. Meron
TEPMOIMHAMHYECKOTO O100Usl.

5-6 TepmoauHamuyeckoe paBpHOBecHe.
Heo6xoanmMoe yciaoBre TEpMOJMHAMUYECKOTO paBHOBECHUS. Y CTOWYMBOCTH PABHOBECHS.
Pa3oBoe paBHoBecue. Da3oBble TUAarpaMMmBbl.

7-8 da3oBbIe EPEXOAbI.
da3o0Bble IEpexo/Ibl MepBOro pojaa. Ga3oBbie NePexo/Ibl MPU UCKPUBIEHHBIX TOBEPXHOCTSIX
pazaena. Pa3oBble NEPEX0/Ibl BTOPOrO poaa

9-10 IIpoueccsl B rase, BJasKHOM H NeperpeToM mnape.
TepmoauHaMuka ueanbHOro U peanbHoro razos. ddekr xoyns — Tommcona.
N3o3HTpONHOE pacirpeHue ra3a. TepMoIuHaMUYeCKUE TapaMeTpbl MapOKUIKOCTHOU
CUCTEMBI.

11-12 | TepmoauHAMHUKA MOTOKA.
CucreMa ypaBHEHUN TEPMOJUHAMUYECKOTO COCTOSTHUS IBMXKYIIEerocs rasza. [lorepu
sHepruu Ha TpeHue. Kputnueckas ckopocts ucreuenusi. Comno JlaBasst.

13-14 | IlukJIbI FJHEPTeTHYECKUX YCTAHOBOK

Tepmuueckuii u a3pdextunbiii KIJI mukiia. Perenepanus temnotsl B 1ukie. [lapocunossie




U Ta30BbIC ITUKJIIbI

15-16

HepaBHoBecHast TepMOIMHAMUKA.
OcHoBHbl€ NOHATHUS U onpeneneHus. [Ipoueccel nepeHoca. JluccunaTuBHbIE CTPYKTYPHI.

TEMbI CEMMHAPOB

Henenn

Tembl 3ansaTnii / Conep:kanue

5 Cemecmp

1

BBenenmue.
HcTopus pa3BUTHS TEPMOJMHAMUKHU. 3a1a4l TepMOAUHAMUKU. COBpEMEHHBIE ITPOOIIEMbI
TEPMOJMHAMUKH

OcHOBHbBIE IIOHATHS M UCXOHBIE I0JI0KEHHUS.

TepmoanHamMuueckne cuctemsl. TepMoInHaMUYecKue epeMeHHble. [ 'oMOreHHbIe 1
rereporeHHsle cuctemsl. IlocTynaTel TepMoaHAMUKY. PaBHOBECHBIE U HEPABHOBECHBIE
TepMoAHaAMuYecKue cocTosiHus. [lapameTprl cocTosiHus. Y paBHEHHE COCTOSTHUS.
Tepmoguaamuueckne K03 dunmerTs. OCHOBHBIE TEPMOJUHAMUYECKHE TIPOIIECCHI.
N3oxopusiii nponecc. M306apusiii mponece. M3otepmuyeckuii mporecc. [lonutpomnueie
IIPOLIECCHI.

OcHoBHbIE 3aKOHBI H YPABHEHHS TEPMOAUHAMUKH.

[1epBbIii 3aKOH TEPMOJUHAMUKH. [[pUHINIT SKBUBAJIECHTHOCTH TETUIOTHI U PAOOTHI.
BuyTpennss sueprus u BHemHsAs padota. O6001eHHbIE CHITBI U 000011IeHHbIE KOOPAMHATHI.
Xumundeckuil noreHuan. Bropoil 3akoH TepmoauHaMuku. OHTponus. OCHOBHOE
ypaBHEHHE TEPMOJAUHAMUKH. DHTPOIHUS U TEPMOJAUHAMUYECKASI BEPOATHOCTD. TpeTuit
3aKOH TEPMOAMHAMHKH.

MeToabl TEPMOIMHAMUKH.

Meroa TepMOAMHAMUYECKUX UKIOB. MeTOI TEPMOJIMHAMUYECKUX ITOTEHIIUAJIOB.
TepmoauHaMHuUYeCKE MOTEHIMAIIBI CJIIOKHBIX CUCTEM U CUCTEM C IIEPEMEHHBIM YU CIIOM
gactull. J{uddepennnanbaple ypaBHEHUS TEPMOJIUHAMUKH B YACTHBIX MPOU3BOJIHBIX.
Meton TepMmoarHaMuyeckoro noaoous. [lepexon ot ogHON CUCTEMBI TEPMOINHAMUYECKUX
KOOPJAMHAT K JIPYroi.

PaBHOBecHe TePMOAMHAMUYECKHX CHCTEM.

HeoOxonuMebie ycrnoBusi TEpMOJAMHAMUYECKOTO PABHOBECHS. Y CTOMUNBOCTH PAaBHOBECHSI.
PaBHoBecue B rereporennoii cucreme. [Ipasumno ¢a3 ['m60ca. Ycnosus dazoBoro
paBHoBecus. CiHOJaNIb U OMHOAANE. MeTacTabunbHbIe cocTOsiHUA. KpuTnueckas Touka.
TepmonnHamuyeckue guykryanuu. Pa3oBble JUarpamMmabl.

da3oBble MePexoabl.

Knaccudukanus da3oBbix nepexonoB. @a3oBble mepexo/Ipl IEPBOro pojia. Y paBHEHUE
Knaneiipona-Knaysnyca. ®a3oBble epexoibl P UCKPUBJIEHHBIX IOBEPXHOCTAX pa3ea.
da3oBbIe IEPEXOBI BTOPOTO poja. YpaBHeHue DpeHdecta. [lepexo skuakocTh-map.
TepMonrHaMuyecKkue napaMeTpbl MAPOKUIKOCTHON CUCTEMBI.

TepMoauHamMuka noToKa.

Cucrema ypaBHEHMI OJHOMEPHOIO TeueHNUs ra3a. Kpurnyeckas ckopocTb HCTEUEHHUS.
[Tepexon yepes ckopocts 3Byka. Comuto JlaBans. [Torepu Ha Tpenue. [poccenupoBanue.
AnmabaTHyecKoe pacHIiupeHue.

10

(P PeKTUBHOCTH HUKJIOB TENJIOCUIOBbIX YCTAHOBOK.
TepMoanHaMUYeCKUE UKl DHEPTETUYECKUX YCTAaHOBOK. Tepmudeckuii u 3¢ HeKTHBHBIN
K.I1.JI. DKCeprus. AHAIU3 MOTEPh pab0OTOCIIOCOOHOCTH. Pereneparius TerioTh B ITUKJIE.

11

HI/IK.TILI IHEPreTu4eCKUuX yCTaHOBOK.

HI/IKJ’IBI MapoOCUIIOBEIX YCTAHOBOK C HACBIIICHHBIM U IEPETrPETHIM ITapOM. Busane
mapaMeTpOB LUKJIA HA K.IT. 1. HapOCHHOBOﬁ YCTaHOBKH. FaSOTyp6I/IHHBIe OHUKJIBI C
a)II/Ia6aTHI)IM " U30TCPMHUYCCKUM CIKATUCM. BHHapHBIe ITUKIIBI. Hapora301351e OUKIJIBI.
]_II/IKJ'IBI AACPHBIX SHCPICTHYCCKUX YCTAHOBOK.




12 OOpaTumbie 1 HeOOpaTHUMbIE TEPMOAUHAMHUYECKHE NPOLECCHI.

[Tpuumabl HEOOpaTMoOcTU. Penakcamnus B TEpMOIMHAMHYECKOM CUCTEME.
KBaszupasHoBecHbl nporecc. [IpuHINI T0KaIbHOTO TEPMOJUHAMUYECKOIO PABHOBECH.
TepmoanHaMuueckue QUIyKTyaIuu.

13-14 | Jluneiinasi HEpaBHOBECHAsl TEPMOTHHAMHKA.

JIuneiinpie EeHOMEHOIOTHYECKUE 3aKOHBI. TepMoIMHAMUYECKUE TOTOKH Y CHIIBL.
Cootnomenus B3auMHocTH OHcarepa. CranoHapHble poueccsl nepesHoca. Angoysus,
TETIONPOBOAHOCTE. [lepekpecTHbIe sSBIeHNs epeHoca. TepMOoaIeKTpUIeCKUe IBICHUS U

TepMoiuphy3us.

15-16 | OcHOBBI JINHEIHOW HEPABHOBECHO TEPMOTMHAMHKH.

Cuctemsl, nanekue ot paBHoBecus. Kputepuii sBomonuu ['nencnopda — [puroxuna.
[IpocTpaHcTBEeHHbBIE qUCCUNIAaTUBHBIE CTPYKTYpHI. Aueiiku benapa. Bpemennbie u
MIPOCTPAHCTBEHHO — BPEMEHHBIE JINCCUTTATUBHBIE CTPYKTYPhI. DKOJIOTUYECKHE CUCTEMBI.
Peaknusa benoycosa — XKaboTuHCKOTO.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Hpe,I[YCManHBaeTCH IIUPOKOC HCIIOJIB30BAHUC B y‘le6HOM npouecce aKTHUBHBIX CI)OpM
IMpOBCACHUA 3aHATUMN (KOMHBI-OTCprIe MMPAKTUKYMBI, p3360p JOMAaIIHUuX SaﬂaHHﬁ, CHUCTCMa
KOHTPOJbHO-U3MCPHUTCIIbHBIX MAaTCPUAJIOB, BKIIHOYaAsAd TCCTH) B COUCTaHUHU C BHanHHTOpHOﬁ pa60T0171 C
O CIbIO (I)OpMI/IpOBaHI/ISI " Ppa3BUTUA HpO(l)CCCI/IOHaJ'IbHBIX HaBBbIKOB CTYACHTOB.

7. ®OHJ OLIEHOYHBIX CPEJCTB

@OHJT OLIEHOYHBIX CPEACTB 10 JUCLUIUIMHE 00ECIIeUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUM TEKYIIETO,
pyOEKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay GOpMHUPYEMBIMM KOMIIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOEHHUS
IpeJCcTaBIeHa B cleayromiel Tadnuue:

Komnerennus NuaukaTopsl 0CBOCHUSA ATTeCcTAalMOHHOE MepPONpHUsiTHE
(KII 1)

TK-1 3-MIK-1 3, KI1, KU-8, KU-15
V-TIK-1 3, KI1, KU-8, KU-15
B-TIK-1 3, KI1, KU-8, KU-15

TIK-2 3-[IK-2 3, KI1, KU-8, KU-15
V-[IK-2 3, KI1, KU-8, KU-15
B-TIK-2 3, KI1, K1-8, KU-15

TK-3 3-1IK-3 3, KI1, KU-8, KU-15
V-TIK-3 3, KI1, KU-8, KU-15
B-IIK-3 3, KI1, KU-8, KU-15

IIxka/nbl oeHKH 00pa30BaTeNbHbBIX 10CTHKEHUH

[Ilkama Ka»a0ro KOHTPOJIBHOTO MEPONPHUATHS JIEKHUT B mpenenax oT 0 A0 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO Oajiiia BKIFOUMTEILHO. MTOroBas arrecranys [0 OUCHUIUINHE oreHuBaercs mo 100-
OayUIbHOM IIKaJie U MpeAcTaBisieT co0oil cymMmmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHUI B paMKax TEKYILEro U MPOMEXKYTOUHOTO KOHTPOJIS.




Hrorosas OIICHKA BBICTABJIACTCA B COOTBETCTBUHU CO CJICIIYIOL[Ieﬁ IIKAJIOM:

Cymma OamnoB | Onenka mo 4-ex OreHka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJIbHOM IIKaJe ECTS y4eOHOM TUCIUILIMHEI

OI1leHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CJIM OH NTyOOKO M IMTPOYHO YCBOMII
MPOrPaMMHBIN MaTepHUall, HCUCPITBIBAIOIIIE,
MOCIIEA0BATEIIBHO, YETKO U JIOTUYCCKH
CTPOWHO €ro M3JIaraet, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOMH,
HCIIOJNIB3YET B OTBETE MaTepHall
MOHOTpadUIECKON JINTEPATYPHI.

90-100 5 — «omauunor A

85-89 B OrneHKa «XOPOIIO» BBICTABIISETCS CTYCHTY,

75-84 C €CJIM OH TBEPZO 3HAET MaTepHall, TPaMOTHO U

4 — «xopouto» 10 CYILLECTBY M3/Iaraer €ro, He J0IIyCKas
70-74 CYILLIECTBECHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OLieHKa «yI0BJIETBOPUTEILHOY

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJBKO OCHOBHOI'O Mar€puajia, HO HE
3- YCBOMJI €T0 JIeTaJieH, TOMyCKaeT HETOUYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIICHHS JIOTHICCKOM
IOCJIIEA0OBATCIIBHOCTH B N3JIOKCHUU
MPOrPaMMHOT0 MaTepraa.

OleHKa «HEYIOBIETBOPUTEIHLHOY
BBICTABJISETCS CTYJICHTY, KOTOPBIN HE 3HAET
3HAYUTEIbHON YacTH MPOrpaMMHOTO

o MaTepHala, J0IyCKaeT CYIECTBEHHbBIC
Hwuxe 60 F ommoOku. Kak npaBuiio, oreHka
«HEyOo61eMEOPUMENLHON «HEYJ/IOBJIETBOPUTEIBHO» CTABUTCS
CTYACHTaM, KOTOPBIC HEC MOT'YT IIPOJOKHUTH
00yueHue 6e3 TOMOIHUTENBHBIX 3aHATHH MO
COOTBETCTBYIOIIEH UCIHUIIUHE.

8.  YUEBHO-METOJIMYECKOE U HTH®OPMAIIMOHHOE OBECTIEYEHUE
YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 53 B81 Kypc obmieit ¢puzuku K. 3 Tepmoaunamuka. Cratuctuyeckas pusmuka. CtpoeHue
BemiecTBa, bonaapes b.B., Mocksa: IOpaiit, 2013

2. O JI 69 Ilpumeps! 1 3a1a4u 1O TEIJIOMaccooOMeHy : yuebnoe mocodue, Kpaitnos A. B. [u ap.],
Cankr-IlerepOypr: Jlans, 2022

3. 536 K84 PykoBOACTBO 10 TEXHUYECKON TEPMOJAMHAMUKE C TPUMEpPaMU U 3a/1a4aMHy : ydeOHoe
nocobue 11st By30B, Kpyrinos A.b., Xaputonos B.C., Pagosckuii 1.C., Mocksa: HUAY MU®U, 2012

4. DU K84 PykoBOACTBO MO TEXHUYECKON TEPMOJAUHAMUKE C TPUMEpPAMU U 3a/1a4aMH : yueOHOe
nocobue 11st By30B, Kpyrinos A.b., Xaputonos B.C., Pagosckuit U.C., Mocksa: HUSY MUOU, 2012




JOITOJIHUTEJIBHAA JIMTEPATYPA:

1. 536 K59 Kparkoe pykoBoAcTBO 110 TepmoanHamuke U.1 PaBHOBecHas TepMoiMHaMuKa, , M.:
MU®DU, 1991

2. 621.38 JI12 JlabopaTopHBIH TPaKTUKYM 110 Kypcy "®du3nka MUKPOIIEKTPOHHBIX CTPYKTYpP" : ,
bensxos B.B., Abpamos B.B., Ilepmienxos B.C., Mocksa: MU®U, 1994

3. 536 JI12 JIaGopaTopHBIi MPaKTUKyM 10 TEPMOJAMHAMUKE : yueOHOe mocodue i By30B, Kpyriios
B.B. [u np.], MockBa: MUDU, 2008

4. 53 C34 O6uwmii kypc ¢usuku T.2 Tepmonunamuka u MosiekyisipHas ¢pusuka, CuByxus J[.B.,
Mocksa: ®usmariaut, 2011

5. 621 I118 I1apoBsie u ra30BbIe TYPOHHBI ISl SIEKTPOCTAHIMHN ;| Y4eOHHK 171t By30B, bynkun A.E. [u
ap.], Mocksa: MDU, 2008

6. 536 K59 COopHuK 337124 110 paBHOBECHOW TepMOAMHAMHUKE : Yuebd. mocooue, Codones B.I1.,
Koxopes JI.C., MockBa: MU®DH, 1991

7. 536 1175 CoBpeMeHHasi TEpMOIMHAMUKA : OT TEIUIOBBIX JBUTATENEH 10 TUCCUNIATUBHBIX CTPYKTYD,
[Ipuroxun U., Kongenynu /1., Mocksa: Mup, 2002

8. 621 A46 Tabauubl TEIUIOPU3NIECKUX CBOMCTB BOJIBI M BOJSHOTO Tapa : CIIPaBOYHUK. TaOmuIibl
paccuuTaHsbl 10 YpaBHEHUSIM MexayHapoAHON acCoLMalliy 110 CBOMCTBAM BOJIbI M BOASIHOTO IIapa U
pexomeH1oBaHbI ['ocynapcTBeHHOM CITy»k00# cTaHmapTHBIX cripaBo4yHbIX naHHbIX ['CCC/] P-776-98,
AnekcanapoB A.A., I'puropreB b.A., Mocksa: MOU, 2006

9. 52 C28 Teopus opouT : orpaHnueHHas 3agada Tpex ten, Cedexeit B., : Hayka, 1982

10. 621.3 T34 Temnnosnepretuka u ternorexuuka Ku.3 TemnoBbie 1 aTOMHBIE 3JIEKTPOCTAHIINY, ,
MockBa: MOU, 2007

11. 621.3 K44 Tepmuueckuii KII/] mapoTypOuHHBIX ycTaHOBOK : Yueb. nocodue, Kucenes H.I1.,
Panmosckuit U.C., M.: MU®U, 1992

12. 536 17 Tepmoaunamuka : Yueb. mocobue ais By3oB, bazapos N.I1., M.: Beici. mkoina, 1976

13. 536 H73 Tepmoaunamuka : yue6Hoe nocobue, Hosukos .M., Canxr-IlerepOypr [u ap.]: Jlans,
2009

14. 621.1 K43 Texnuyeckas TepMoIMHaAMMKa : yueOHUK 1is1 By30B, lleiinumn A.E., Coiues B.B.,
Kupnimuna B.A., Mocksa: MOU, 2008

15.621.039 ®50 ®U3NKO-TEXHUYECKNE OCHOBBI COBPEMEHHOM SEPHON SHEPTreTUKU. IlepcriekTuBbI 1
HKOJIOTHYECKHUE acTeKThl : yueOHoe nocodue, [lImenes A.H. [u ap.], Honronpyansiii: UnTemexr,
2014

I[TPOTPAMMHOE OBECIIEYEHUE:

CrenanbHOe porpaMMHoOe obecriedeHre He TpedyeTcst



LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHWYECKOE OBECIHEYEHME YUYEBHOW
TACIATITAHBI

CnenuaibHOE MaTepHaIbHO-TEXHIMUECKOE 0OecIieueHre He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JUIA CTYAEHTOB

Meronuka mnpenoaaBaHus AMCLMILIMHBL M pealu3alus KOMIIETEHTHOCTHOIO IO/XO0Ja B
U3JI0)KEHUU W BOCHPUATUM MaTepuaja NpelyCMaTpUBAeT HCIOJIb30BAaHUE CIEAYIOLUIUX aKTUBHBIX U
UHTEPAKTUBHBIX (OpPM NPOBEJACHHUS TPYIIOBBIX, HWHAWBUIYAJIbHBIX, ayJUTOPHBIX 3aHATUH B
COYETaHUHM C BHEAYAMTOPHOH paboToil ¢ 1enblo (OpMHPOBAHHS U Pa3BUTHS NMPO(ECCHOHAIBHBIX
HaBBIKOB O0YYalOIIUXCA: JIGKLUHU, MPAKTUYECKHE 3aHATHs, pedepar, YCTHBIM Ompoc, KOHTPOJIbHAs
pabora.

JlononHuUTeNbHYI0 MH(DOPMAIMIO MOXKHO MOJIY4YUTh Ha Kadeape, B OMOIMOTEKe yHUBEpCUTETa
U U3 UHTEPHET-PECYPCOB.

B Xonme NEKIMOHHBIX 3aHATUNH HEOOXOAMMO KPUTHYECKH OCMBICIMBATH Ipe/IaraeMblii
Marepuai, 3aJaBaTh BOIIPOCHl KAK YTOYHSIOWIEIO XapakTepa, IOMOTarolue YsICHUTb OTAEIIbHBIE
U3JIaraéMble TOJIOKEHUS, TaK U BOIPOCHI MPOAYKTHBHOIO THUIIA, HANPABICHHbIE HA PACIIUPEHUE U
yriIyOJieHHE CBEICHHWN MO M3ydaeMOW TeMe, Ha BBIIBICHHE HEJOCTATOYHO OCBEIICHHBIX BOIIPOCOB,
clabbIX MECT B apryMeHTaluu U T.1. Ha mpakTHyeckux 3aHATUSX HEOOXOJMMO aKTHBHO y4acTBOBAaTb
B PELLIEHUU

npejularaeMblx mpooaem. J[is ycremHoro oCBOSHMs AWCHUILIMHBI KEJNATeNbHO BBIIOIHSATH
WH/IMBUyallbHbIE 3a/aHUs, TOTOBUTH JOKIaAbl U pedeparsl. [Ipm MoAroToBKE K MPOMEKYTOUHOMH
aTTecTaluu HeoOXO0JMMO MTOBTOPUTH MPOMIEHHBIM MaTeprall B COOTBETCTBUU C Y4eOHOI mporpaMmon.
PekoMenayercss HCHONB30BaTh KOHCHEKTHI JIGKIMH M HCTOYHUKH, IEPEUMCIICHHBIE B CIUCKE
JuTepaTypel B pabouel mporpamMme AMCLUILUIMHBI, a TaKXK€ PECYpChbl AIEKTPOHHO-OMOIMOTEUHBIX
cucreM. HeoOxonuMo o0patuTe 0co00€ BHMMaHHE HA TEMbl y4EOHBIX 3aHSATUH, MPOMYIIEHHBIX IO
pasHbIM npudMHaM. [Ipy HEOOXOIUMOCTH MOXKHO OOpaTHThCS 3a KOHCYJbTallMed M METOAMYECKOMN
IIOMOUIBIO K IIPENOJABATEIIO.

11.  YYEBHO-METOJWYECKHUE PEKOMEHJALINM /ISl IPENOJABATEJIEN

JIeKIIMOHHBIN Kypc CTPOMTCS IO CIENyIoIeMy IUIaHy: CHayajla BBOJATCS U OOCYXIArOTCS
OCHOBHBIE€ TIOHSATHS W HCXOJHBIE IOJOKEHUS TEPMOJWHAMHUKH, W3JIaratOTCS OCHOBHBIE 3aKOHBI U
ypaBHeHus. [IoToM paccMaTpuBaroTCsi METOAbI TEPMOAMHAMUKH, C MTOMOIIBIO KOTOPBIX pazOuparoTcst
BaYKHEHININE DSHEPreTUYecKue MPHIOKEHUS TEPMOJAMHAMUKH: CBOMCTBAa pabodMx TeJ, MPOLECcCH
TEUYEHMsI Ta30B U KUAKOCTEH, IUKIIbI IPeoOpa30BaHusl SHEPTUU B SHEPTETUUECKUX YCTaHOBKAX, B TOM
YUCJIE B SIICPHBIX.

C wuenpto BbIPpaOOTKH MPO(ECCHOHAIBHBIX KOMIIETEHIIMH CTYJEHTOB Ha JIEKUUAX H
CEMHUHAPCKUX 3aHATUAX HCIONb3YeTcd HMHTEpPAaKTHBHAas (opMa NpPOBENEHHsS JEKIMOHHBIX H
CEeMHUHApCKUX 3aHATUH. AKTUBHas (opMma MpOBEACHUS JIEKIMOHHBIX 3aHATUI Mpearnosiaraer, B



YAaCTHOCTH, YTO CTYAEHTHI YIIyOJIEHHO M3y4aroT 110 pEKOMEHIYyEeMOM MpernoAaBaTesieM JIUTepaType Te
paszaensl JeKIIMOHHOTO Kypca, KOTOpBIE HE PAaCCMAaTPUBAIOTCS JIETAIBHO Ha JIEKLIUAX, HO HEOOXOIUMBI
JUISL JATIbHEUILIEr0 U3YYEHHUs Kypca.

[Tpy BBIMOTHEHUM PACUYETHBIX PabOT MO IMKJIaM MApOTypOUHHBIX SHEPTETUYECKUX YCTaHOBOK
IIPEyCMOTPEHO HCIIOJIb30BaHUE Nporpammbl WaterSteamPro. Pacuersl comna JlaBans xenarenbHO
IIPOBOJATh C HCIOJIB30BAHUEM MATEMAaTUYECKMX IIAKETOB CHMBOJIBHOW MAaTEMAaTHKH, HaIpUMeEp
Mathcad, Mathematica.

CamocrosTenbHas paboTa CTyIeHTOB BKIIIOYAET pEeIIeHUE 3a/1au.
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