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[Tacopt (poH1a O1IEHOYHBIX CPECTB MO YICOHOU TUCIUTLIIMHE
«TeopeTnueckne 0CHOBBI TEIUIOTEXHUKHU (TeXHUYECKAS] TEPMOJIMHAMMKA H

TEeNnJIoMaccooOMeH»

1. B pe3ynpTaTe u3yueHUs TUCIUILIMHBI O0YJIArOIIUNACS TOTKEH:

1.1. 3uname: 3aKOHBI TEPMOIUHAMUKU; napaMeTphl COCTOSIHUS
TEPMOJMHAMHYECKON CUCTEMBI; CBS3W MEXIy IapaMeTpaMH IS Pa3IM4HBIX padodux
BEIIECTB - UJACATBHOIO Ta3a, BOJSHOTO Mapa, BIAXHOIO BO3/yXa; BEIUYUHBI,
XapaKTEpU3yIOIINEe  TEPMOJUHAMHUYCCKYIO  A((EKTUBHOCTh  TEINIOCWIOBBIX U
XOJIOMUIBHBIX  YCTaHOBOK; OCHOBHBIE  3aKOHOMEPHOCTH  TEIUJIOMPOBOJHOCTH,

KOHBEKTHBHOTO TIEpEHOCAa M TEIUIOOOMEHAa W3Iy4YCHHEM, a TakkKe IIPOIeCCOB
MOJICKYJISIPHOTO W KOHBEKTHBHOTO IIE€PCHOCA MACChI, BCIMYHHBI, XapaKTCPU3YIOIIHE
yKa3aHHbBIE Mporecchl, U auddepeHnaIbHbIC YPaBHCHHS, KOTOPBIC CBS3BIBAIOT ATH
BEJINYHHEI.

1.2 ymems: dhopmyaupoBaTh M peliaTh 3aJla4d OJHOMEPHOW CTAallMOHAPHOW H
HECTallMOHAPHOW  TEIUIONMPOBOAHOCTH; peliaTh IPOCTCHIINE 3aJadyd  TEII0 H
MaccooOMeHa TpH (ha30BBIX MPEBPAIICHUAX; IPUMEHSITh IIEPBBIM 3aKOH TEPMOJIUHAMHKHU
JUISL COCTaBJICHHMS DSHEPIeTHYECKOr0o OallaHca TEIUIOTCXHHYSCKHX YCTAaHOBOK HJIM
TEIIOBOro OajaHca JJIi CHUCTEM, B KOTOPBIX HE MPOU3BOJUTCS padoTa; IMPOBOJUTH
aHaJIM3 ¥ pacyeT TEPMOAMHAMHYECCKUX IPOIICCCOB MJICATBLHOTO T'a3a, BOJSHOIO Iapa u
BJIQKHOTO BO31yXa, IPOIECCOB HCTCYCHHUS W JAPOCCEIMPOBAHHUS, PACCUUTHIBATH
OCHOBHBIC TIPOIECCHl KOHBEKTUBHOTO TEILIOOOMEHA C MCIOIb30BAHUEM TEOPUH MOIA00HS
Y TCOPHH ITOTPAHUYHOTO CIIOSL.

1.3 6radems: MeTONMKAMH PACYCTOB TEILUIONPOBOJHOCTH YEpPe3 OrPaKIaroIiue
KOHCTPYKIIMH 37aHHM, onpeaeacHus KodphuImeHTa TSIIO0TIAuN I Pa3HbIX YCIOBHIA,
BBITIOJTHCHHSI pacyeTra MpHU CI0KHOM TEIIO0OMEHe; pacueToM IuKiIoB KapHo, MeTogamu
MOBBIMICHUS A(P(EKTUBHOCTH IUKIOB TEIUIOBBIX YCTAaHOBOK, METOJaMH PacueTOB
TEIIONPOBOAHOCTA 4YEpPe3 CTEHKY pa3JIMYHON KOHCTPYKIMU; HaBBIKAMHU pacueTra
CJIOJKHOT'O TEIJIOOOMEHA.

1. Tlporpamma orieHMBaHUS KOHTPOJUPYEMOW KOMITETCHIINH:

Kon
Kontponupyemsie Mogyiu, .
Texymas KOHTPOJIUPYEMOH
pasnaensl (TeMbl) TUCIUTLTUHBI HanmeHnoBanue onieHOYHOTO cpeacTBa
aTTecTar| KOMIIETEHIINHT
Y X HAUMEHOBaHUE
(unu ee yacTH)

Tewma 1. Beenenue. MonynbHasg KOHTpoIbHas padoTta Ne 1

OCHOBHBIE TIOHSITHUSI CPC (moaroToBUTH JTOKJIAN)
«ITporcxoxieHre onpeneeHus
BHYTPEHHSIS SHEPT U
«YpaBHEHHE SHTPOIUHU B OOIIIEM»
«ITomuTponHBIA TIpoOlIECC HW3MEHEHUS

1 OIIK-1, OIIK-2, | COCTOSIHHS Ta30B»
K — 13 IIpakTH4yeckune padoThI:

«Pacuer KOJIMYeCTBa TEIJIOTHI,
W3MEHEHNe BHYTPECHHEH SHEPTUH,
BHEIIIHEN paboThI, SHTAJBIINN
TEPMOIMHAMHYECKON CHCTEMBI»

Tema 2 TlepBbiii 3aK0H «Pacuer razoBsIX cMecen»

TePMOIHHAMHUKH «M30X0pHBIH, M300apHBIH,




m 3.  OcHOBHBIE
TepMO,Z[I/IHaMI/I‘ICCKI/Ie
MIPOIIECCHI C MJIeaTbHBIM T'a30M

U30TEPMUYECKUI u annabaTHbBII
MPOIIECCHI UICATBHOTO Ta3a
«M300paxkenue TEPMOAMHAMUYECKHUX

MPOLIECCOB B TEIJIOBOM JuarpaMmMe»
JlaGopaTopHble padoThbI:
«YpaBHEHHE  COCTOSAHMSA
raza»

«MnnukaropHas JuarpaMmma U
uneanbHblid Uk JABC npu paznuyuHbx
YCJIOBUSIX MOBO/IA TEIJIOTHI»

nacajbHOro

Tema 4. Bropoii 3akoH
TEPMOJIMHAMUKU
Tema 5. [Tpunoxenue 1

u 11 3aK0OHOB TEpMOAMHAMUKH
K paboTe TEIJIOBBIX
IBUTATEJIEN C NIEAITLHBIM

MopynbHas KOHTpOJIbHaAsI pabota No 2,
CPC (moaroToBUTH A0KJIAN)

«QHTpONUL B SHEPreTHYECKUX
YCTaHOBKAX»

«Bunpl Tepmuueckux KITI»
«/IpoccennpoBanue apoB 1 ra3osy

razom IIpakTH4eckne padoThI:
Tewma 6. PeanbHbIe Ta3bI «Cxema mapoTypOMHHON YCTaHOBKH.»
Tema 7. LUK 1Bl «Iloctpoenne  nukia  Penkuna B
NapoTypOMHHBIX YCTAHOBOK TEIUIOBOM [[HarpaMme»
(TITY) «uxa IITY co BTOpUYHBIM TIEpETPEBOM
napa.»
OIIK-1, OITK-2, «Muxkn  IITY ¢ pfFeHepaTI/IBHLIM
2 K — 13 MOIOTPEBOM MMHUTATEIILHON BOJIBI»
JlaGopaTopHble padoThbI:
«Cxema u muxin I'TY ¢ wuzobapHbIM
MO/IBOJIOM TEIUIOThl. Perenepanus tera
BITY»
«[Ipouecchl mapoodbpa3oBaHUs
PV-TS- TepmomHaMuyecKix
JarpaMmax»
«BnusiHue W3MEHEHUs JIaBIICHUS H
TEMIIEpaTypbl BOASHOTO Mapa B TypOUHe
Ha TEPMOJIMHAMUYECKYIO
s dexruBHOCTS [ICY . %
CPC (moarotoBuTth nokian) «Bumbt
tepmuueckux KI1»
OIIK-1, OIIK-2, | 3agaHue HA KypPCOBYIO padoTy
IIpome:xxyTouHasi aTTecTanus K — 13
Tema 8 VYcraHoBKM MonynbHas KoHTposbHas padoTta Ne 1,
MPSIMOTO TTPeoOpa3oOBaHus CPC (moaroToBUThH JOKIIAM)
TEIUIOTHI B paboTy «9¢heKTUBHOCTh TEIJIOCUIIOBBIX
Tema 9 Tepmonunamuka YCTAaHOBOK M €€ TIPUMEHEHUE B
MOTOKA MIPaKTUKE»
Tema 10 CranmonapHas «OCHOBHBIE IOKa3aTeu UKJIa
Y HeCTallMoOHapHas OITK-1. OTK-2. | ABUTATENs BHYTPEHHETO CrOpams»
1 TEIUIONPOBOAHOCTh HKL 13 " | «YCTpOMCTBO W TNPUHLUI  JACUCTBUS

TEIIJIOBOTO HACOCay
IIpakTnyeckune padoTsl
«[TpuHUIMI JNENCTBUS MarHuTHO-
TUAPOJNHAMUYECKOTO TEHEPATOPAY
«Comuo JlaBamsi»
«TennonpoBoIHOCTH B
HWIMHAPUYECKON

IUDIOCKOU WU
OJTHO- Hu




MHOT'OCJIOHOU CTEHKE)

Tema 11. KoHBEKTUBHBIN MopynbHas KOHTposIbHas paboTa Ne 2,
TEII0-U MacCOOOMEH CPC (moaroToBUTH A0KJIAN)
Tema 12. PaguaninoHHEBIN «OCHOBBI TEOPHH TTOIOOUSI»
TEII000MeH «MerouKa pacdera TeTI000OMEHHBIX
Tema 13. TemrooOMeHHBIC arnmnaparoB»
armapaThl «CxeMbl BKIHOUCHHUS TEMJIOHOCUTENEN
OIIK-1, OIIK-2, peKyIepaTUBHBIX TETUIOOOMEHHHKOBY
2 K — 13 IIpakTnueckne padorel «Kpurepuu
TEIJIOBOTO TMOJM00MS, HX (U3HIECKas
CYIIHOCTh H (OPMBI CBSI3U  MEXIY
HUMHM
«Pacuer TemnooOMeHa H3ITy4YeHHUEM B
KaMepax TOPEHUsD
«IKCepreTUIeCKUi aHaIMn3
TETIOOOMEHHBIX aIMapaToB.»
OIIK-1, OIIK-2,
HUrorosas arrecranus K - 13 Bomnpocsl Kk 3K3aMeHny

. 3ajaHuss HAa MOIYJIbHbIE KOHTPOJIbHbIE PadoThlI.

1. KontposnbHas padora Nel no temam:

eTema 1. Beenenue. OCHOBHEIE TOHSTHUS

eTema 2. IlepBblii 3aKOH TEPMOIUHAMUKH

eTema 3. OCHOBHBIE TEPMOAMHAMUYECKHUE MTPOLIECCHI C HICATHHBIM I'a30M

Bapuanr 1.

1. Teopus nudpepeHunanbHbIX ypaBHEHUN

2. Bunbl quddepeHumanbHbIX ypaBHEHHM

3. DKCnepruMeHTAIbHOE UCCIIEI0BAHNE (PU3NYECKUX CBOMCTB
Bapuanr 2.

1. BHyTpeHHSs SHEPTHs B SHEPIe€THUECKUX YCTAaHOBKAX
2. @opMyI1a SHTPOIIMH U 3HAUYECHHE €€ TEPEMEHHBIX

3. HuddepennmansHoe ypaBHEHUE YHTATBITUH
Bapuanr 3.

1. HuddepenunanbHoe ypaBHEHHUE TEMIOThI

2. TermIoéMKOCTb B JHEPIreTUYECKUX YCTAaHOBKAX

3. OcCHOBHOE ypaBHEHHE TeIJIoMaccooOMeHa

Pe3ynromamol nepeozo moodyns - 5 6a1108.

Kpurepuu oneHkn:

o O1IeHKa «OTJIMYHO» BBICTABJISETCS CTYACHTY, €CIIM OH HaOpad mo pesynbraram 5
0ajoB,

e O11eHKA «XOPOIIOY - 4 OAIIIOB,

e O11eHKa «YJOBJIETBOPUTEILHOY - 3 Oaia.

e O1IeHKa «HEYIOBJIETBOPUTEIHLHOY - MeHee 3 0aslioB.




2. KonTtponrsnas padota Ne2 o temam:

eTema 4. Bropoii 3aKk0H TEpMOJIUHAMUKHA

eTema 5. Ilpunoxenue 1 u 11 3aKOHOB TEPMOJMHAMUKH K pPabOTE TEIUIOBBIX
JBUTATENICH C WCaThHBIM Ta30M

eTema 6. PeanbHble ra3bl

eTema 7. Llukisl mapoTypOouHHbIX ycTaHOBOK (IITVY)

Bapmanr 1.

1. VY ca0BUS HE3aBUCUMOCTH MEPEMEHHBIX P, V, T

2. OO6miee ypaBHEHNE PHTATBIIAH B TETUIOCHIIOBBIX YCTaHOBKAX
3. TennoéMKocTh.

Bapuanr 2.

1. YpaBHEHHE TEIUIOEMKOCTH

2. TennomaccoobmeH

3. Pacuér nuddepeHnmanbHbIX YpaBHEHHUM TEIIOTH U SHTAJIBITUH
Bapuanr 3.

1. VYpaBHeHue TermioMaccoooMeHa

2. DOHTanenusd U tersora. OO0IIMe cBeaeHUS

3. O} heKTUBHOCTH TEIIIOBOM YCTaHOBKH

Pe3ynomamuot 6mopozo mooynsa - 5 6annos.

Kpurepuu oneHku:

eO1leHKa «OTJIMYHO» BBICTABISICTCS CTYACHTY, €CJIM OH Halpas Mo pe3yjbTaram 5
0ayIoB,

e O11eHKA «XOPOIIOY» - 4 OAIIOB,

e O11eHKA «YIOBIETBOPUTEIHLHOY - 3 Oaia.

e O11eHKa «HEYIOBJIETBOPUTEILHOY» - MEHEee 3 OaJLIOB.

4. KonrtposnbHas padota Ne 3 o Temam:

eTema 8. YcTaHOBKHM IIPSIMOTO MPEe0Opa30BaHUs TEIUIOTHI B pabOTy
eTema 9. TepmoauHaMuKa MoToKa

eTema 10. CtanmonapHas 1 HecTallMOHAPHAs TEIJIONPOBOIHOCTD

Bapmuanr 1.

1. OO6mue cBeieHUs: 0 OMHAPHBIX ITUKIIaX

2. [TpunHIIMT IOCTpOSHUST OMHAPHOTO ITUKJIIA

3. SnepHas sHepreTUueckas yCTaHOBKA
Bapuanr 2.

1. vkt snepHON yCTaHOBKH

2. D¢} PexTHBHOCTH ra30TypOMHHON YCTAHOBKH

3. [{uk ra30TypOMHHON YCTaHOBKHU



Bapmanr 3.

1. TlpuHUUT TOCTPOSHUS SACPHOTO FHEPTETUIECKOTO IIUKIIA
2. D¢ dexTUBHOCTH OMHAPHOTO LUKJIA

3. OOuiee ypaBHEHHE LIUKJIA Ta30TypOMHHOTO UK

Pezynomamul nepsozo mooynsa- 5 6annos.

Kpurepun oneHKH:

eO1cHKa «OTJIMYHO» BBICTABJISIETCS CTYACHTY, €CIIM OH HaOpam mo pe3ysibraram 5
0ajIoB,

e O11eHKa «XOPOILIO» - 4 OaIIIOB,

e O11eHKa «YOBJIECTBOPUTEIBLHO» - 3 Oasuia.

e O11eHKa «HEY/IOBJIETBOPUTEILHO» - MeHee 3 OaJIIOB.

5. KontposnbHas padora Ne 5 o Temam:

eTema 11. KoOHBEeKTHMBHBIN TEMI0-U MAaCCOOOMEH
eTema 12. PagnanmoHHbIN TemiooOMeH

eTema 13. TermmooOMeHHBIE anmmapaThl

Bapuanr 1.

1. Metoabl KOMOMHUPOBAHHBIX IIUKJIOB

2. AHanu3 MKJIOB ABUTATEICH BHYTPEHHETO CTOPAHHUS
3. OCHOBHOE ypaBHCHHE KOMOMHHPOBAHHOTO ITUKJIA

Bapuanr 2.

1. AHanm3 KOMOMHHPOBAHHBIX IIUKJIOB

2. Metoap! 3¢ (PEeKTUBHOCTH ITUKIIOB IBUTATENIEH BHYTPEHHETO CTOPAHUS
3. IMocTpoeHne KOMOMHUPOBAHHOTO ITUKJIIA

Bapuanr 3.

1. DddexkTnBHOCTH KOMOMHUPOBAHHBIX LIUKJIOB

2. IlpunHnmmn geiicTBUs IBUTATENIeH BHYTPEHHETO CTOPAHUS
3. YpaBHEHHE [IUKJIA IBUTATENSI BHYTPEHHETO CTOPaHUS

Pe3ynivmamul 6mopo2o mooynsa- 5 6anios.

Kpurepuu onneHku:

o O1IeHKa «OTJIMYHO» BBICTABJISETCS CTYACHTY, €CIIM OH HaOpai 1Mo pesyibTaTam 5
0ajoB,

e O11eHKA «XOPOIIOY - 4 6aIOB,

e O11eHKa «YyJOBJIECTBOPUTEIBLHOY - 3 Oasa.

e O11eHKa «HEYIOBJIETBOPUTEILHOY» - MeHee 3 OaJLIOB.

Tembl pedepaToB, 3a1aHUA IS BHINIOJHEHUS CAMOCTOATEIbHBIX PaldoT:
«IIpoucxoxaeHue onpeaenaeHuss BHYTPEHHSISI SHEPTHS»

«YpaBHEHHE SHTPOMHH B OOIIIEM»

«ITonmUTpOIHBIN MTPOLIECC UBMEHEHHUS COCTOSIHUS Ta30B»

«OHTPONUSA B SJHEPrETUUECKUX YCTAHOBKAX)

el N



5 «Buasl tepmuueckux KITI»

6 «JlpoccenupoBaHue apoB U Ta30B»

7. «9(pheKTUBHOCTH TEIIOCUIIOBBIX YCTAHOBOK U €€ MMPUMEHEHHUE B MTPAKTUKE)
8 «OCHOBHBIE TTOKA3aTEIU UKJIA IBUTATENsI BHYTPEHHETO CTOPaHUSI

9 «YCTPOMCTBO Y MPUHLIMIT JCUCTBUA TEINIOBOTO HACOCA»

10. «OCHOBBI TEOPHH TIOJIO0HS

11. «Metoauka pacyeTa TeINIOOOMEHHBIX AMMAPaTOB

12. «CxeMbl BKJIFOUEHHS TENJIOHOCHUTEIEH pEKyIepaTUBHBIX
TEMJI000MEHHUKOBY

Kputepun onennBaHus:

3a KaXIbIH pedepar CTyACHT MOXKET TOJTYyUHTh J10 2 OaioB.

CrtpykTypa pedepara:

1) TUTYNIBbHBIN JHCT;

2) miaH paboThI ¢ YKa3aHUEM CTPAHMUIL KXKJIOTO BOIIPOCA, MOABOIpoca (IIyHKTA);

3) BBe/ICHUE,

4) TEeKkCcTOBOE H3JIOKEHUE MaTepuana, pa30ouToe Ha BOMIPOCHl U MOABONPOCHI
(TYHKTBI, TOJIMYHKTHI) C HEOOXOJUMBIMU CCHUJIKAMH Ha MCTOYHUKH, MCIOJIb30BAaHHBIC
aBTOPOM;

5) 3aKJIIOYCHHE;

6) CIIMCOK MCIOJIb30BaHHON TUTEPATYPHI;

7) TPUIIOKEHHSI, KOTOPbIE COCTOAT M3 TAaOJIUL, AUarpaMm, rpaukoB, PHUCYHKOB,
cxeM (HeoOsi3aTenbHas 4acTh pedepara).

[IpunoxkeHus  pacmojiaraloTcsi  TOCIEAO0BAaTENbHO,  COTJIACHO  3aroJIOBKaM,
OTpaXKAIOIIKUM UX COACPIKAHHUE.

Pedepart oreHnBaeTCs MO ClIEAYIOMIAM KPUTEPHUSM:

- CTETICHb PACKPBITHS TEMBI;

- coOmmroieHne TpeOoBaHUi K 0(hOPMIICHHUIO;

- TPAMOTHOCTH;

- COOTBETCTBUE BIOOPA HCTOUYHMKOB IIOCTABJICHHOMY BOIIPOCY.

I11. Tembl 1abopaTopHbIX padoT:

1. «YpaBHEHHE COCTOSTHUS UACATBHOIO ra3a

2. «ngukatopHass nuarpamma W uaeanbHbld nukn JBC npu pasamyHbIxX
YCIIOBUSIX MOABO/IAa TEMIOTHI)

3. «Cxema v riuki1 I'TY ¢ n300apHBIM MOJBOJIOM TEILJIOTHI. Perenepaius teria
BITY»

4, «IIpoueccrl mapoodpazoBanus PV — TS TepMOIuHAMUYECKUX JUATPAMM

S. «BnusiHue U3MeHeHus AaBJICHUS U TEMIEPATypbl BOASHOIO Mapa B TypOUHe

Ha TepMouHaMuueckyto s dexruBaocTh [TICY )

Kpurepuu oueHuBaHus:

3a Kaxayro 1ab0paTopHyIo paboTy CTYEHT MOXET HaOpaTh 10 2 0ajlioB.

Kpurtepun ouenku "orau4no':

- MPABUJILHO OTIPEICITUI TIETh PaOOTHI;

- BBINOJHWI paboTy B TOJHOM o0OBeME C COOJIIOJCHUEeM HEoOXOaUMOM
MIOCTIEIOBATEIPHOCTH MPOBEACHUS OTIHITOB i U3MEPEHUH;



- CaMOCTOSITEIbHO M palMOHAIBHO BBIOpal M TMOATOTOBUJI HEOOXOIUMOE
o0opynoBaHue, BCIO pabOTy MpOBENl B YCIOBUSIX M PEXKUMAX, O0ECHEUMBAIOIIUX
MOJIyY€HHE PE3yIbTaTOB U BBIBOJIOB C HAMOOJBIIEH TOYHOCTHIO;

- HAy4HO IPaMOTHO, JIOTUYHO OIKcall HabtoieHus U cPOpMyIIUPOBaT BHIBOIBI.

- B NPEJICTABICHHOM OTYETE MPABHIBHO M AaKKypaTHO BBIMOJHUJI BCE 3allMCH,
Ta0IUIIbI, PUCYHKH, YEPTEKH, TPAPUKH, BHIYUCICHUS U ClI€TIaT BHIBOIBI.

Kputepuu ouenku "Xxopomo' cooTBETCTBYIOT TPEOOBAHUAM K OLIEHKE "OTIMYHO",
HO MMEET MECTO HapyIICHUS:

- paboTy MPOBOJMII B YCIOBUAX, HE 00ECTIEYNBAIONINX JOCTATOYHON TOYHOCTH WIIH
OBLIO JOMYIIEHO JIBa-TPU HEJO0YETa, WM HE OoJiee OHON Herpy0oil OmHMOKH U OJHOTO
HEJ0YeTa, WM B ONMUCAHUHM HAONIONEHUN W3 OMBITa JOMYCTUI HETOUYHOCTH, BBIBOJBI
C/IeTIal HEeMOJHBIE.

Kpurtepun oneHku "y10BaeTBOPUTENBHO '

- IPaBWJIBHO OIPENEIIII LEb pabOThI;

- paboTy BBINOJHSAET NPABWIBHO HE MEHEE YEM HAalOJOBHHY, OIHAKO OO0BEM
BBINIOJTHEHHOM YacTU TaKOB, YTO IO3BOJISIET MOJYYHMTh NPABUIbHBIE PE3YJIbTaThl U
BBIBOJIbI TT0 OCHOBHBIM, MPUHIIMITHAIEHO BaXKHBIM 337a4aM padoThI;

- paboTa mpOBOAMIIACH B HEPAIIMOHAIBHBIX YCIOBMSX, YTO MPUBENIO K MOJIYUYECHUIO
pe3yJbTaTOB C OOJBIIEH MOrPEHIHOCTHIO WM B OTYETE ObUIM JOMYLIEHBI B OOUIEH
CIIO)KHOCTH He Oosiee MBYX OMMOOK (B 3alUCAX €AWHUIL, U3MEPEHHIX, B BHIYMCICHUSIX,
rpadukax, TabiMIax, cxeMax) He MPUHIIMIUAILHOTO JI JaHHOM paboThl XapakTepa, HO
MOBJIMABIINX HA PE3yJbTAT BHIIIOJTHEHUS;

- JomyckaeT rpyOyio omuOKy B xoje paboTbl (B OOBSACHEHUHU, B OPOPMIICHUU
paboThI), KOTOpasi UCIPABIISIETCS IO TPEOOBAHUIO MPETIOABATEIIS.

Kpurtepun oieHKku ""Hey/10BJIETBOPUTEIBHO '

- BBIMIOJIHWJI paboOTy HE TOJHOCTHIO, HE TMOATOTOBMIJ HYXHOE 00OpYyIOBaHHE U
00BEM BBIIIOJIHEHHOM YacTH pabOThl HE MO3BOJISET CAETIATh MPAaBUIbHBIX BHIBOJOB;

- ONBITHI, U3MEPEHHUS, BBHIYMCICHUS, HAOIIOACHHUS MPOU3BOAMINCH HENPABHIBHO
WIM B X0Je padOThl U B OTYETE OOHAPYKUJIUCh B COBOKYIHOCTHM BCE HEIOCTATKH,
OTMEUYECHHBIC B TPEOOBAHHUSAX K OIICHKE "y/IOBJIICTBOPUTEIIBHO'

- IoryckaeT jaBe (1 0oJiee) rpyObie OIMOKH B XO/1€ IKCIIEPUMEHTA, B 00BSICHCHNH, B
opopMiieHUHM pabOTHI, KOTOpPbIE HE MOXKET HCIPaBUTh Jake 10 TpeOOBaHUIO
npernoaaBaTels.

IV.  Tembl npakTuyeckux pador:

1. Pacyer konmnyecTBa TEIIOTHI, U3MEHEHUE BHYTPEHHEH JHEPIUM, BHEIIHEH
paboThI, SHTAIBIIUN TEPMOJIUHAMUYECKONU CUCTEMBI.

2. Pacuer razoBbix cMeceil. M30XOpHBIM, W300apHbIA, HU30TEPMUYECKUA U
aanabaTHBIN IPOLIECCHI UIEAIBHOTO ra3a.

3. N3o06paxeHne TepMOIMHAMUYECKIX MIPOLIECCOB B TEIJIOBOM IHarpaMMe.

4, Cxema nmapoTypOMHHON yCTaHOBKH.

5. ITocTpoeHnue nukiia PeHKMHA B TEMJIOBOW IHarpaMme.

6. Hukn IITY co BropuunbiM neperpeBoM mnapa. Huxa IITY ¢
pereHepaTuBHBIM OJOIPEBOM IIUTATEIBHON BOJBI.

1. IIprHIMI KEUCTBHASI MATHUTHO- THAPOAMHAMUAYECKOTO TeHEPATOpa

8. Coruro Jlasans.



9. TennonpoBOAHOCTh B MJIOCKON M HWJIMHIPAYECKON OJHO- U MHOTOCJIOMHOU
CTCHKE.

10. Kputepun TemnoBoro moaodus, ux ¢usznyeckas CyniHoCTb U (OPMBI CBS3U
MEXTy HIMHU.

11.  Pacuer TemiooOMeHa U3TydYeHUEM B KaMepax TOPEHUSI.

12. DKCepreTHYecKuii aHaau3 TeII000MEHHBIX aIapaToB.

3a KaxAyr MNPaKTHYECKYyI0 paboTy CTyIEeHT MOXeT 3apaborath m0 1 Oamios,
KOTOPBIE BHICTABJISIOTCS UCXOISI U3 CICTYIONTUX TPEOOBAHMI:

Xox paOoThL:

- I3yYUTh TEOPETUUECKUI MaTepra;

- BBITIOJTHUTH 3aJaHUS;

- OIKCATh XO/T BBITIOJIHCHUS 3aaHU;

- OTBETUTH HA KOHTPOJBHBIE BOMPOCHI.

BrlmonHeHre  MPakTUYECKUX  3aHSATHH  JIOJDKHO  OBITh  OOpPMIICHO
COOTBETCTBYIOIIUM 00Pa30M U BKIIOUATh B CEOSI:

- HOMEp U TEMY 3aHSTHS;

- 3aII0JIHEHHBIE TaOJHUIIBI,

- CXEMBI U CTPYKTYPHI;

- HEOOXOIUMBIC BBIBOIBI;

- KpaTKue OTBETHI Ha KOHTPOJIBbHBIE BOTIPOCHI.

KpuTtepun onieHKd padoThl CTY/IEHTOB HA MPAKTUYECKOM 3aHATHH:

OneHKka «OTJMYHO» CTaBHUTCS, €CIH CTYJISHT BBIMOJIHII PabOTy B IIOJHOM
00BeMEe ¢ COOMIOACHHEM HEOOXOAMMOM IOCISIOBATCIIFHOCTH JCHCTBUM; B OTBETE
MPaBUIBHO W AaKKypaTHO BBITIOJNHSET BCE 3aIlUCH, TaONWIBI, PUCYHKH, UYCPTEKH,
rpaduKy, BBIYUCICHUS; MPABWJILHO BBITONHICT aHAJIU3 OMIHOOK, MPaBUILHO MMOHUMAET
CYIITHOCTh BOTIPOCA, JA€T TOYHOE ONpEeieTIeHuE U UCTOIKOBAHUE OCHOBHBIX MOHSITHH;

OueHkKa «XOpoOII0Y» CTABUTCS, €CITU CTYJICHT BBITIOJHUI TpeOOBaHUs K oreHke "5",
HO JIONYIICHBI 2-3 HEIOYeTa, a TAKKE €CJIM OTBET CTYACHTA YJIOBIETBOPSIET OCHOBHBIM
TpeOOBaHMUSIM K OTBETY Ha OLICHKY 5, HO JlaH 0€3 MCIOJIb30BaHHUsI COOCTBEHHOIO TUIAaHA,
HOBBIX TPUMEPOB, 0€3 MPUMEHEHUs] 3HAHUM B HOBOW CHUTYyalluu, 0€3 HCIOJIb30BaHUS
CBSA3EH C paHee M3YYECHHBIM MaTepHaJOM M MaTe€pUalOM, YCBOCHHBIM IMPU H3YyUYCHHUH
JAPYTUX JUCIUIUIMH; CTYACHT TOMYCTHJ OJHY OIIMOKY MU He 0ojee IBYX HEIOYETOB U
MOXKET MX UCITPABUTH CAMOCTOSTEIILHO WIIH ¢ HEOOJIBIIION ITOMOIIBIO TTPETIOIaBaATEIIs.

OneHKa «yJI0BJIETBOPUTEIBLHO» CTAaBUTCS, €CIIM CTYJCHT BBITOJIHII pabOTy HE
MOJIHOCTBIO, HO OOBEM BBHINIOJIHGHHOH YAacTH TaKOB, YTO IIO3BOJIACT IOJYYUTh
MpaBUJIbHBIC PE3YJIbTAaThl M BBIBOJBI; B XO0J€ MPOBEACHUS PabOThI OBUIM JOMYIICHBI
OIIMOKH: TIPaBUILHO MOHUMAET CYIITHOCTH BOIPOCA, HO B OTBETEC MMEIOTCS OTICIbHBIC
nmpoOeasl B YCBOGHHWH BOIMPOCOB Kypca JUCIUIUIMHBL, HE TNPEISITCTBYIOIIHC
JaJIbHEHIIIEMY YCBOEHHUIO MaTepuaa; T0MyCTHI He OoJiee OAHOM Ipy0oil oImMoOKu 1 1ByX
HEJIOUETOB.

OueHka «HeY0BJETBOPUTEIbHO» CTABUTCS, €CIIU CTYJCHT BBITIOJHUI pabOTy HE
MOJTHOCTHIO WM 00EM BBITIOJIHEHHON YacTH pa0OTHI HE TIO3BOJISIET CIeaTh MPABMIIBHBIX
BBIBOJZIOB: HE OBJIAJC]I OCHOBHBIMU 3HAHUSIMH WM YMEHHSIMH B COOTBETCTBHH C
TpeOOBaHUSAMHU TPOTPAMMBI W JOMYCTHJI OOJbIe OMHUOOK ¥ HEJOYETOB, HYEM
HEOOXOIUMO [JIsl OLIEHKM 3; HE MOXET OTBETUTh HU HA OJWH M3 IOCTaBJIEHHBIX
BOIIPOCOB.



V. 3anaHue HA KYpPCOBYIO paboTy:
TUTYJIbHBIN JHUCT:
3AJAHME HA KYPCOBYIO PABOTY
10 JMCUHUIIHHE
«Teopernyeckue OCHOBBI TEIJIOTEXHUKH (TEXHHYECKAsA TEPMOJAMHAMHUKA H
TENJI0Macco0OMeH )»
1o TemMe:
Pacyer xapakTepuCTHK TEPMOAUHAMUYECKON d(PPeKTUBHOCTH
MAPOCHJIOBOH YCTAHOBKHU

Crynenra Kypca TPYIIIIbI

(amummsi, UMsi, OTYECTBO)

Paccuurtath XapaKTCPUCTUKU TepMO,Z[HHaMH‘IGCKOI;’I 3(1)(1)6KTI/IBHOCTI/I OUKIIa HapOCHHOBOﬁ
YCTAHOBKH IIPH CIACAYIOIIHNX HAYAJIBHBIX ITapaMCTpax COCTOAHMA I1apa:

HavanbHoe naBieHue mapa P4 , MIIa
Hauwansnas Temmnepatypa mapa t ,°C
JlaBnenue napa rnpu otdope mnapa nocie

YacTH TYpOHHBI BBICOKOTO JaBICHUS P , MIla
Koneunoe naBnenue napa P, , MIla

Cpenatb CpaBHUTENBHBIM AHAIN3 PACCUUTAHHBIX XAPAKTEPUCTUK TEPMOIWHAMUYECKOU
3((PEKTUBHOCTM 1MKJIAa MAPOCWIOBOM YCTAHOBKM TMPU U3MEHEHUM HAYaJIbHBIX
[1apaMeTPOB COCTOSIHUS Mapa

o [Ipy MOBBINLIEHMH HAYAJIBHOTO [IaBJICHUS IMapa P , MIla 6e3
M3MEHEHHUS Ha4aJIbHOM TeMIepaTypbl 1 KOHEYHOTO JaBJICHUS rapa

o [Ipy NOBBIIEHMN HAYAIBHOW TEMIIEPATYPHI t , °C 6e3
M3MEHEHHs 3HAYCHU Ha4yaJIbHOTO M KOHEYHOTO JABJICHUS Mapa.

o [Ipy CHM>KEHUM KOHEYHOTO JaBJIEHUs Mapa P, , MIIa Ge3

M3MEHEHUS HAYaJIbHOW TEMIIEPATYPhl U HAYAJIBHOIO JAaBJICHUS I1apa.
[Ipn naHHBIX W3MEHEHUSAX AaBJICHHE Tapa MpU OTOOpPE Mmapa MOCJe YacTH TypOWHBI
BBICOKOTI'O JIABJICHUS OCTAETCS] HEU3MEHHBIM.

Bapuantbl 3amanuii BHIOMpAIOTCS B COOTBETCTBHH C TMOPSAKOBBIM HOMEpa (hamuiviu
CTyJICHTa B XKypHaJIe yCIEeBaeMOCTH (B COOTBETCTBUM ¢ Tabmuieit Ne 1) u Tabmumeit No 2

«McxonaHbie JaHHBIE 711 pacueTa KypcoBOUM pabOThI».

JlaTa BbI1aun « » 201 r.

CpoK OKOHUAaHMSL — « » 201 r.

Tab6auua Ne 1 «Tabnuia BpiOopa BapuaHTa 3ajaHus KypCOBOM paboOTHI»



Ne Ne
[TopsiaKOBBIi HOMED ®.J1.0. cTyIeHToB 3a4ETHOM KHUKKU BapuaHTa
CTYAEHTA 110 CIIUCKY CTYAEHTa 3a7aHusi KypcOBOH paboThI

1 24
2 2
3 10
4 15
5 3
6 4
7 7
8 8
9 6
10 11
11 29
12 12
13 1
14 5
15 9
16 13
17 14
18 16
19 21
20 19
21 23
22 17
23 22
24 20
25 18




Taoauua Ne 2 «McxoaHble JaHHbIE KYPCOBOi#i padoThD)

Ioxa3aTesmn Howmep BapuaHTa 3a1aHusI KYpCOBOH pabOTHI

1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16 |17 |18 |19 | 20 | 21 |22 |23 |24 |25 |26 |27 |28 |29
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JlaBienne mapa  0IpH | & |~ (o oo ooy |a ool olQ oo |8 ||| lo oo lolo]a] o
0T60pe P() Ml_la o o o o o o o o o o o o [=) o o o o [=) o o o o o o o o o o o
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JaHHble 17151 aHaTU3a BIUSHNS HAYaIbHBIX M KOHEUHBIX MTApaMeTpoB pabovero Teina Ha TEPMOIUHAMUYECKYIO 3P (PEKTUBHOCTD
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O0beM u coaepxkaHMe KypcoBoil padorsl «Pacuer XapaKTepHCTHK
TEePMOAMHAMMYECKON 3P PEKTHBHOCTH LHMKJI0B NAPOCHIOBBIX YCTAHOBOK»:

®pacUeTHO-TIOSICHUTEIIbHAS 3anucka Ha 20-25 nucrax dopmara A4;

S[IPIJIOKEHUE Ha JIUCTaX MUJUIMMETPOBOM OyMaru C TIOCTPOECHUEM IUKJIOB
Penkmuna;

e kanpka opmaTta A4 ¢ BBIKOIIUPOBKOM MPOIIECCOB PACIIMPEHUS BOASHOTO Iapa C
I-S nuarpammsr;

PacueTHO-NOACHUTENBHOM 3aIMCKU I0JKHA COAECPKATh CIEAYIOIIUE PA3Iebl:

BBenenue.

e [IepBOE HaYaIO TEPMOAUHAMUKHY.

e Bropoe Hayao TEpMOJIMHAMHUKH.

e [Ipumepsl npeoOpa3zoBaHusl OJHOIO BUIA SHEPTUU B IPYTOil BUJ SHEPTHH.

I. OGmwmit pazmen:

e TeopeTnyeckas XapakTEpUCTHKA HUKIJIOB IAPOCHIIOBOM YCTaHOBKH.

e Oncanue padOTHI LIUKIIA.

e ['padhuueckoe N300pakeHNE LIUKJIA B TEPMOJAMHAMUYECKON CHCTEME KOOPAUHAT.

e [Tytu nmoBbiieHUs 3PHEKTUBHOCTH pabOTHl MAPOCHUIIOBBIX YCTAHOBOK.

1. B pacyeTHO-TEXHOJIOIMYECKOM pa3zere MPOU3BOAUTCSA AHAIU3 MPOLIECCOB
pacIIMpEHNUs:

o OCHOBHOT'O TEOPETUYECKOTO BOJSHOTO Mapa B TypOUHE;

o LMKJIa PaCIIMPEHHUs BOJISHOTO Mapa B TypOMHE C MOBBIIIEHUEM Ha4aJIbHOTO
JABJICHUS;

o LMKJIa pacIIMPEHUs] BOJISHOIO Mapa B TYpOMHE ¢ MOBBILIEHUEM HAYaJbHOM
TEMIIEpaTyphl;

o [IUKJIa pacIIMpeHHs] BOJASHOTO Mapa B TypOMHE NMPHU CHUKEHUU KOHEYHOT'O
JABJICHUS

AHaJIN3 TPOBOJUTCS O CIEAYIOLIEH CXEME:

o [IpencraBusieTcst mpoOIECC pacIIUPEHUs BOJSHOTO Mapa B TypOune Ha I-S
nuarpamme

o IIpousBoauTCs aHanu3 BIWSHHS [APaMETPOB BOASHOIO Mapa LMKJIAa Ha
XapaKTEPUCTUKHU TEPMOIMHAMUUYECKON 3((HEKTUBHOCTHU MAPOCUIIOBON YCTaHOBKH.

° [IpeacrasnsieTcss mocrpoenue nukia Penkuna B T-S TepMogmHamMudeckux

KOOpAMHATax Ha MUJUTUMETPOBOM Oymare.

JIJ1 OLIEHKHU KypCOBBIX padOT UCIOJIB3YETCs CAEAYIOUIasi CXEMa PEUTUHIOBOTO pacyeTa:

PeriTuHroBas
Paznen Kpurepun
OIICHKA
PaboTa HamrcaHa caMOCTOSITEIILHO 4
1. CamocTrosiTenbHOCTh [Pab0Ta HOCUT YaCTUYHO CaMOCTOSITeIIbHBIN 3
BBHITIOJIHEHUS PA0OTHI  [XapakTep
PaboTa HOCHUT HE CAMOCTOSATENBHBIN XapaKkTep 2
[10JIHOCTBIO COOTBETCTBYET BHIOPAHHOM TEMeE 4
2. ConepxaHue >
ha6oTh: YacTUYHO COOTBETCTBYET BEIOPAHHON TEME 3
He cooTBeTcTBYET TeMe 2




COOCTBEHHOMN MMO3UIINHU
U ee apryMEHTaIluu

3. Hanuuune Jla 4
COOCTBEHHBIX Her 3
BHIBOJIOB,

PEKOMEHIAIMIA 1

[IPEIJIOKEHUM,

4. OpopmieHue
PaboTHI

COOTBETCTBYET NOJHOCTBIO TPEOOBAHUSIM

COOTBETCTBYET YaCTHYHO TPEOOBAHUSIM

He cooTBeTcTBYET TpeOOBaHUSIM

5. Orienka Ha 3amuTte [JacTHYHO BiajeeT MaTepruaJoM

BJ'I&I[GCT MaTCpUuaJIOM

NWIAINW(~

He Bnaneer marepuaiom

Sk wd R

BOl'[pOCLI JJI MOATOTOBKH K 3K3aMEHY .

PaGouue tena. [lapameTpsl cocTosTHUS.

[TepBblii 3aKOH TEPMOAUHAMUKA. BHYTpeHHSI SHEprus. DHTAIbIUA.
TertoemkocTs. YpaBHenue Maiiepa.

['a30BBIE CMeECH.

BTopoii 3aKk0oH TepMOAMHAMUKHU. DHTPONUSA 3€1a. DHTPONUS CUCTEMBI.
TepMmoannamuueckue cuctemsl. llonaTre o paBHOBecHU. Y CIOBUS

PaBHOBECHS U30JIMPOBAHHON CUCTEMBI.

7.
8.
9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,

[UKJIA.

23.
24,
25.
26.
27,
28.
29.
30.

VY ci1oBuUsl paBHOBECHS B U30JIMPOBAHHOM OJHOPOJIHOMN CUCTEME.
VYcaoBus $pa3zoBoro paBHOBECHS.

da3zoBble nepexoabl. [Ipasuno ['nbO6ca.

VYpasuenue Knanelipona - Knaysuyca.

OneiT OHaproca. Kputnueckas Touka.

TepMudeckre u KaJTOpUUIECKUE CBOMCTBA TBEPABIX TN U )KUIKOCTEM.
TepMuueckue U KaJTOpUUIECKUE CBOMCTBA pealbHbIX T'a30B.

BoasHoii map. OCHOBHBIE OHATHS U ONIPEICTICHHUS.

OnpeneneHre OCHOBHBIX TAPAMETPOB BOASHOrO Hapa.

JlnarpamMmbl BOASHOIO Tapa.

OCHOBHBIE TEPMOAMHAMUYECKHE TPOLIECCHI LIS BOASHOTO MHapa.
VYpaBaenue 1-ro 3aKkoHa TEPMOAMHAMUKY ISl TOTOKA.

Hcreuenue razos u napos.

JIpoccennpoBaHUE U HATHETAHUE Ta30B U MapOB.

Meroab! ananu3a 3¢ ¢dekTuBHOCTH HUKI0B TCY.

Knaccudukanus uuknos TCY, repmuueckuii u «BHyTpeHHniD» KI1J]

[ukner OtTO M [{U3ens.

Hukn I'TY ¢ noaBoIOM TEIUIOTHI MPU IMTOCTOSTHHOM JIaBJICHUU.
Huxn I'TY ¢ mogBoIOM TEMIOTHI PU MTOCTOSTHHOM 00bEME.
Pereneparusubiii nukin ['TY.

Huxnet IICY: Kapuo u Penkuna.

Huxn IICY ¢ npoMexyTOYHBIM IIEPETPEBOM MHapa.
Perenepatusnsiii nukia [ICY.

TemnodukanmoHHBIC TUKITHL.




Kpurepuu ouenuBanus:

CTtyneHT MOKeT ObITh 0CBOOOKIEH OT CIAaYU IK3aMEeHA U eMYy BbICTaBJsIeTCS
COOTBETCTBYIOIIAs OLIEHKA, €CJIM M0 UTOraM MOJYJIbHBIX KOHTPOJIeil, HAIMCAHM S
pedepaToB M 3aIIMTHI IPAKTHYECKUX U JTA00PATOPHBIX pad0T, OH HAOMpaeT:

- HA OLEHKY «OTJHYHO» - 0T 90 10 100 6a10B;

- HA OLIEHKY «X0po1o» - ot 75 10 89 0a/L10B;

- HA OLIEHKY «YJI0BJIETBOPUTEJIBHO» - OT S0 10 74 6aJjioB.

CryaeHT J0mycKaeTcsl K ¢Aa4ye IK3aMeHa, ecJid OH HaOpaxa OoJiee 50 O6asioB
CYMMApHO 32 MOJYJIbHbIe KOHTPOJH, HalmucaHue pedepaToB H 3aLIUTY
JIa00OPATOPHBIX U MPAKTUYECKUX PadoT.

OueHka «OTJIUYHO» BBICTABIAETCS CTYIEHTY, €CIM OH OTBETWI Ha TpHU
TEOPETUYECKUX BOMPOCA.

OneHka «XOpOIl0» BBICTABIISIETCA CTYIEHTY, €CJIM OH OTBETHJI Ha JBa U3 TpPeEX
TEOPETUYECKUX BOMPOCA.

OneHKa «yJIOBJIECTBOPUTEIBLHO» BBICTABISETCA CTYACHTY, €CIM OH OTBETWI Ha
OJIMH U3 TPEX TEOPETUUECKUX BOIPOCA.

V1. YueoHo-MeToquueckoe 1 MHGOPMAIMOHHOE Oo0ecniedeHne TUCUUIINHBI

Ocnoenas numepamypa

1. Kyaunos B.JI. Texnuueckasi TepMoguHamMuK: yue0. mocobue st By3oB /B. JI.
Kynunos. 3. M. Kapramios. - 4-¢ uzn. -M.: Beicu. mik.. 2005.

2. PuBkun C. JI. TepMOAMHAMUYECKHME CBOWCTBA BOAbI M BOJSHOIO Tapa:
cupaBounuk/ C. JI. PuBkuH. A. A. AnekcaHapoB. -2-¢ u31., mepepad. u Aom.-M.:
Dneproaromusaar. 1984.

3. MuxeeB. M. A. OcHoBhl Temtonepenaun: [yue0. mocooue] / M. A. Muxees, .
M. MuxeeBa. - Munck: Beicr. mik. A, 2010.

4. JIsmikoB. B. 1. Teopetnueckrue 0CHOBHI TEIJIOTEXHUKU: YueO, TOCOOUE JIJisi BY30B
no cnell. "JHeproodecneyeHne npeanpuaTun’ HanpasiaeHus noarot. "TemnorexHuka" /
B. 1. JIamkos. - M.: Beicur. mik.. 2008.

Jlononnumenvnan 1umepamypa

1. AnaGoBckmii A.11. TexHuueckas TEpMOJMHAMHUKA W TeIUIolepenaya: yu4eo.
[TocoOue st TexHouor. crei, By30B- Kues: Boima k... 1990.

2. PabunoBnu O.M. COopHHK 3amay IO TEXHHUYECKOM TEpMOJIHUHAMHKE: yueO.
ITocobue mnst texnukymoB/ O. M. PaOunoBuu, - 5-¢ wu3a. mnepepad. - M.:
MammHoctpoenue, 1973.

3. Kupmmun B.A. Texaudeckas tepmoannamuka/ B.A. Kupuinun, B.B. Ceiues, A
JI.. Iacuamr-4-e uza.-M.: Dueproatomusaat. 1983.

4. KymnbsipeB B.W. Texuuueckast TepMoAMHAMHUKA U TeIUIoNepeaaya: yueOHuK s
By30B no cnen. «TemiorazocHabxkenne u Bentwisiuus»/ B. WM. Kymmnsipes. B. W.
Jle6enes, B. A. IlaBnenko.-M.: Ctpoituznar. 1986.

5. Epoxun, B. I'. OCHOBBI TEpPMOJUHAMUKHN W TETUIOTEXHHUKHU: YUYEOHUK JJIsI XUM.-
MeX. CIiell, cpen. crenl. y4ueo, 3apeaenuii / B. I'. Epoxun. M. I'. Maxaunko. - 2-¢ u3m. -
M.: INBPOKOM. 2009.



