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Pabouast mporpamMma cocTaBiieHa C y4€TOM TPeOOBaHHUIA:

® [OpsAAKAa OpraHM3allMl M OCYIIECTBICHHS 0Opa30BaTENbHONW JEATEIBHOCTH IO
o0pa3oBaTeNbHBIM IIPOTpaMMaM BBICHIETO0 00pa3oBaHUS — MporpaMMaM OakalaBpuaTta,
nporpaMMaM CHelMaiuTeTa, MporpaMmaM MarucTparypbl, YTBEPXKIEHHOI'O MpPHUKa30oM
MunuctepcTBa Hayku U Bbiciiero oopasosanust Poccuiickoit @enepanuu ot 06.04.2021
Ne 245;

e (enepalbHOrO rocyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHJAPTA BBICIIETO 0Opa30BaHMS
10 HanpasjieHUIo noAroToBku 19.03.02 IlpoaykThl NUTaHUS U3 PACTUTENBHOIO ChIPbS,
YTBEP)KJICHHOI0 NpHKa3oM MUHHCTEpCTBA HAyKH U BhICIIEro oOpazoBaHus Poccuiickoit
®enepanuu ot 17.08.2020 Ne 1041.

Hpenoz[aBaTenI/I, HOArOTOBHUBIIIHNEC pa60qu0 nporpammy:

CTapLIMi MPEroJaBaTeslb C.B. Poixuii

Pabouast mporpamMma paccMOTpeHa Ha 3aceaHud Kadeapsl MEXaHH3aIlMKM MPOHM3BOICTBEHHBIX
HpOILIECCOB B )HUBOTHOBOACTBE (TipoTokosn Ne 10 or ot _28.05.2024 ).

3aBenyrommii kageapoi A.H. bproxoBeukui

PaGouas mporpamMma peKOMEHJOBaHa K HCIIOJIB30BAHUIO B y4eOHOM IpoIlecce METOAMYECKOH
KOMHCcHel (akyapTeTa MUIIEBbIX TeXHOMorHi (mpotokon Ne 11 ot _20.06.2024 ).

IIpeacenareib MeTOAUYECKOH KOMHCCUH A.K. IInBoBap

PykoBoauTesb 0CHOBHOM NpogecCHOHAIBLHOM
o0pa3oBaTe/ibHOI NMPOrpaMMbl E.A. MenBeneBa




1. IIpeamer. Llesu u 3a1a4u JMCHUNJIMHBI, €€ MECTO B CTPYKTYype
00pa3oBaTeIbHOI MPOrPAMMBI

IIpenmeroM AMCUMIUVIMHBI SBISIOTCS  (yHAaMEHTaldbHbIE 3aKOHBI MPUPOIBI O
MPEBPAICHUSIX JHEPTUU B Pa3UYHBIX TPOIeccax M TOBBIMICHHE Y((HEKTHBHOCTH pPaOOTHI
XOJIOAWIBHBIX YCTAHOBOK M aIlllapaToB, B KOTOPBIX HCIOJNB3YKOTCA 3THU Ipouecchl. Bompocsl,
paccMaTpuBaeMble B KypCeE, SIBJISIFOTCS OCHOBOW I pacy€Ta MU MPOCKTUPOBAHMS JIBUTATENEH
BHYTPEHHETO CrOPaHUs U XOJOAWIBHBIX YCTAHOBOK Pa3JIMYHOIO HA3HAYCHUS.

IMeanb0 TUCHUIIMHBI SBJISIETCS MOJYYSHUE 3HAHUK O TEIUIOBBIX IPOIECCax U TEIUIOBOM
000pyI0BaHUH, UCIIOJIB3YEMBIX B TEXHOJOTHYECKHX MpoIieccax 00pabOTKH MPOIyKTOB MUTAHUS

OCHOBHBIMH 321a4aMU U3YUYCHUS TUCHUTUTUHBI SBIISICTCS:

(dbopMupoBaHHE TBOPYECKOTO TMOJXOAA K PEIICHUIO0 MPAKTHMYECKUX 3a/lay, KacaroluXcs
TCIUIOBBIX IMIPOILIECCOB.

MecT0 AUCHMIUIMHBI B CTPYKType oOpa3oBaTeibHOH mnporpammbl. [lucuuninuza
«TemmoTexHuKay OTHOCHUTCS K JUCHHMIUIMHAM oO0s3arenbHo wactu  b1.0.28) ocHoBoM
npodeccnoHanbHOM 00pa3oBaTeNbHONW MpPOrpaMMbl BbIciiero oOpaszoBanus (manee — OITOIT
BO).

JucuumnnuHa yutaercs B 4 ceMecTpe, OCHOBBIBaeTcs Ha 0aze aucHUILIUH:«Du3mkay,
«Xumusay, «BeIcias MaTeMaTHuKa.

[IpemmectByeT nucuumuze: «[ uapaBiaukay.

2. [lepeyeHb IJIAHUPYEMBIX Pe3yJIbTATOB 00YUYEeHUsI 1O JUCIUIIINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeILHOM

NnporpaMmmal
Konsi DopmyaMpOBKA Nuaukaropsl noctuxenusi| [lnanupyemblie pe3yjbTaThl
KOMIIeTeHIIH i KOMIETeHIINH KOMIIETEHIINU 00y4eHust
OIIK-3 CnocoOHOCTh OIIK-3.2. 3HATh: OCHOBHBIE 3aKOHBI
UCIIOJIb30BaTh 3HAHUS Pa3pabarbiBaer TEXHUYECKON
VH)XEHEPHBIX ITPOLIECCOB | TEXHOJOTUYECKUE TEPMOJANHAMUKH,
npu PELIEHHH | TPOLIECCHI ¢ | TermoodMeHa u
npodeccuoHaNbHBIX obecreyeHreM BBICOKOTO | TeTIONepeaayu.
33a4 M OKCIUTyaTalluU | ypOBHs YMerb: pemiatb THUIIOBBIE
COBPEMEHHOT'O sHEeprocOepexeHus M |3a7a4d II0 TEIUIOTEXHUKE,
TEXHOJIOTHYECKOTO WCTIOJIb30BaHUS MPOBOJIUTH
o0opymoBaHus Y | HOBEMIIUX JOCTUKECHUM | TEPMOJIMHAMUYECKUE
npuOopoB TEXHUKH pacyeTsl pabounx
IIPOLIECCOB B
TETUIOTEXHUYECKUX
YCTPOMCTBAX,
MPUMEHSAEMBIX B OTpaciH,
MIPOBOJUTH pacuersl
TEMI000MEHHBIX
arrnaparos.
NmeTb HABBIKHU:
OIpeIeICHUs
TEPMOJINHAMUYECKUX

MapamMeTpoB C IOMOIIBIO
muarpaMm u Ta0IMII,




Koxabi DopMyJIHPOBKA HNnapuxaTtopel noctuxkenusi| Iliianupyemble pe3yabTaThl

KOMIIEeTeHI NI KOMIIEeTeHIMH KOMIIeTeHIIUH 00yueHust

METOIUKOM pacdera
TEII000MEHHOI0
00OpyIOBaHUSI.

OIIK-3.4. 3HaTh: TEINIOTEXHUYCSCKHE

OcymecTBisier MPOLIECCHI MPOTEKAIOIINE B

IKCILIyaTaIUIO TEXHOJOTMYECKOM

COBPEMEHHOTO 000pyIOBaHUU OTPACIH.

TEXHOJIOIMYECKOTO 'YMeThb: NIPUMEHSATh 3HAHHS

000pyI0BaHUs TEIJIOTEXHUYECKHUX

MPOLECCOB TMpPU  PEIICHUU
TEXHOJIOTMYECKHUX 3a/1a4.
MMeTh HABBIKU: BEJCHUS U

KOHTPOJIS
TETUIOTEXHHUYECKUX
MPOIIECCOB.
3. O0béM TUCHUIUIMHBI M BUABI Y4eOHOH padoThI
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4, Copep:xanue QM CIUTITAHBI
4.1. Pa3aesbl AMCHMILJIMHBI M BUAbI 3aHATHI (TeMaTHYeCKHU IIaH).

iﬁj Pazgen nucuuImHe! JI I13 JIP CPC
Ounas popma 00ydeHwHs
Pa3nen 1. Texnuueckasi TEepMOIHHAMUKA 12 - 14 40
1. [Tema 1. Bregenue B qUCHUTUIMHY 2 - - -
2. [Tema 2. Cmech uaeajlbHbBIX Ta30B 2 - - 6
3. [Tema 3. TemnoeMKOCTb CMECH T'a30B 2 - 6 6
Tewma 4. [1epBblif 3aKOH TEPMOAMHAMHKH.
4. |HMccnenoBaHue TEPMOIUHAMUYIECKHX MTPOIECCOB H 2 - - 8

BTOPOM 3aKOH TEPMOJAMHAMUKH

5. [Tema 5. BiaxHslit BO3ayX

1
1
(o)

6. [Tema 6. Mcreuenne ra3oB u napos

7. [Tema 7. BoasiHoii map

1
»
»

8. [Tema 8. TemnonpoBogHOCTb

1
1
2
Pa3nen 2. Teopusi Teniood6MeHa 6 - 14 22
2
2
2

9. [Tema 9. KoHBEKTUBHEIN TEINIOOOMEH. - 8 8
10. [Tema 10. TeruioobMeH usnmydenuem. Teruionepenadya - - 8
Bcero 18 - 28 72
3aounas popma 06ydeHus
Pa3nea 1. Texunueckasi TepMOIHHAMHKA 4 - 6 60
1. [Tema 1. BBenenue B AMCHUIUIMHY - - 2
2. [Tema 2. CMech HealbHBIX Ta30B 1 - - 12
3. [Tema 3. TemaoeMKOCTh CMECH Tra30B 1 - 2 12
Tema 4. [lepBbIii 3aKOH TEPMOTHHAMHUKH.
4. |UccnemoBaHue TEPMOAMHAMUYIECKUX MPOIECCOB 1 - - 12
BTODPOI 3aKOH TEPMOIMHAMHUKH
5. [Tema 5. BrnakHslii BO31yX 1 - 2 12
6. [Tema 6. Mcreuenue ra3oB u napos - - - 5
7. [Tema 7. BonsHoii nap - - - 5
Pa3nen 2. Teopus TenioooMeHa - - 2 38
8. [Tema 8. TemmonpoBOIHOCTH - - 2 12
9. [Tema 9. KoHBEKTUBHBII TEIUIOOOMEH. - - - 12
10. [Tema 10. TennmoobmeH u3nydeHnuem. Temnsonepenaya - - - 14
Bcero 4 - 6 98

4.2. Coaep:xanue pa3iejioB y4eOHOM IMCIUIIMHBI.

Paspnen I. Texuuyeckass TepMOAUHAMMKA

Tema 1. BBenenne B JMCHUILINHY

TexHuueckas TEpMOAMHAMHUKA HM3Y4aeT 3aKOHOMEPHOCTH TEIUIOBOM W MEXaHWYECKOM
sHepruu. OHa SBISIETCS TEOPETUYECKOM OCHOBOWM pacyeTa M MPOEKTUPOBAHUS TEILJIOBBIX
JIBUTATEJIEH M XOJIOIUIBHBIX YCTAHOBOK.

TepMmonuHaMHuueckasi CUCTEMa - COBOKYIMHOCTb MATE€pUAJIbHBIX TEJ, HaXOISAIIMXCS B
MEXaHUYECKOM U TETUIOBOM B3aUMOJICHCTBUU APYT C IPYTOM M OKPYKAIOIITUMU TEIaMHU.

OOBEKTOM U3YYEHHUS B TEPMOJMHAMHUKE CITY’KUT BEIIECTBO, HA3bIBAEMOE Pa0OYUM TEIOM
(map, ra3, IPOIYKTHI CTOPAHUS | T.I1.).

®u3nuecKkue BEIIMYUHBI, OMPEIEISAIONINE COCTOSHUE TEPMOIMHAMUYECKON CHCTEMBI,
Ha3bIBAOTCS ITAPaMETPAMH COCTOSHHUS.



Tema 2. CMmech HaeajdbHbIX ra3oB

NneaJbHbIM ra3oM Ha3bIBalOT BOOOpaKaeMbIH Ta3, y KOTOPOTO OTCYTCTBYIOT CHIIBI
CIETUICHUS MEXIY MOJICKYJIAMH, & CAMU MOJICKYJIbI TIPEJICTABIISIFOT COOOM MaTepHallbHBIC TOYKH,
HE UMerolue oorema.

PeasibHble ra3pl, y KOTOPBIX JIEUCTBYIOT CHJIbI CLIETUIEHUS MEXAY MOJIEKYJIAMU, U STUMHU
CHUJIaMU ¥ caMUM 00beMOM MOJIEKYJI TPEHEOPEUb HEIIb3s.

Oco0eHHOCTh, XapaKTepH3yIollasi Tra3oBble CMECH BbIpakaeTcs 3akoHOM J[lanbToHa,
COTJIACHO KOTOPOMY OTJI€NIbHBIM I'a3 B CMECH CJIEIYET CBOEMY YPABHEHHIO COCTOSIHUS, KaK €CIIu
ObI He OBUTO JPYrux e€ COCTaBHBIX YacTel (3aKOH HE3aBUCHMOCTH COCTOSHUS), T.€. KaK/bIN ra3
B CMECH MPOU3BOJUT TAaKOE YaCTHYHOE (MapIuaibHOE) JaBJICHUE, KaKoe uMen Obl JaHHBIA ras,
3aHHUMas BeCh 00bEM, 3aHMMAEMBbIii CMECHIO rasa.

Tema 3. Tenj1i0eMKOCTH CMeCH Ia3oB

YiaejibHasi TEMI0EMKOCTb — 3TO TO KOJUYECTBO TEILJIa, KOTOPOE HAA0 COOOIIUThH WIIU
OTHATH OT €JAMHHUIIBI KOJIMYECTBA BEIIECTBAa B JAHHOM IIPOIECCE M3MEHEHHS €ro COCTOSHMS,
yTOOBl U3MEHUTH TemrepaTypy Ha 1 °C win K. Paznuuaror maccoByro, 00bEMHYIO U MOJIbHYIO
TEIJIOEMKOCTH.

Tak kaK TeMIOEMKOCTb ra3a nepeMeHHasi BEJIMYMHA, 3aBUCSIIAs OT TEMIIEPATYPHI, TO IPU
HarpeBaHUM Ha KaXIbld TIpagyc pacxoayercs pa3Hoe KoiudecTBo Terua. CpenHsis
TEIJIOEMKOCTD B IIpeAeiax TeMIIepaTyp ti U to.

Yem wMeHbme pasHocTh -t , Tem Oonbine npHOIMIKAETCS 3HAYCHHE CpPEIHEH
TEIUIOEMKOCTH K 3HAYCHHUIO HCTUHHOHN TEINIOEMKOCTH, T.€., Koraa (t-11) — 1.

3HavYeHHMS KUJIOMOJIBHBIX TerutoemMkocTed mpu P u V = const, ecnmu npeHeOpedb X
3aBUCHUMOCTBIO OT T OyAyT paBHBI YUCITy TIOCTYNATEIbHBIX U BpAIaTeIbHBIX CTETICHEH CBOOO,IBI
MOJIEKYJI JAHHOTO Tas3a.

Tema 4. IlepBblii 3akoH TepMoauHamuku. HccienoBanue TepMOIHMHAMHYECKHX
MPOLECCOB U BTOPOH 3aKOH TEPMOAUHAMUKHU

[TepBbIil 3aKOH TEPMOAMHAMUKH SIBIIIETCS BBHIPAXKCHHEM OOIIETO 3aKOHA COXPAaHECHUsS U
MpEBpAIllEHHE PHEPTUU, T.€. MEPBbIA 3aKOH TEPMOAUHAMUKH AHAJTUTHUYECKU BBIPAKAET 3aKOH
COXpPAaHEHUsI MAaTEPUU U IBHIKCHUS.

[lepBbIil 3aKOH TEPMOJMHAMHMKU BBIPAXKAETCSA: BO BCEX CIyyasx, KOrjJa HCYE3aeT
HEKOTOpPOE KOJIMYECTBO TEIUIa, BOSHUKAET BIIOJHE OINPEIEICHHOE KOJIUYECTBO MEXAHWYECKOU
SHEPruM, |, HA00OPOT, MpPH COBEPIICHUU KaKON-TMOO pabOThl TMOSBISETCS BIIOJHE
ONPEAEICHHOE KOJTUYECTBO TEILIA.

WIK: HEBO3MOXKHO CO3/[aTh MAIMHY, TMPOU3BOAAIIYyI0 paboTy 0e3 TOoro, YTOOBI
AKBHUBAJIEHTHOE KOJMYECTBO SHEPTUHU JIPYTOro BUJIa HE HCUE3aI0.

To ecTh, HEBO3MOXKHO MOCTPOUTH JBUTATENb, KOTOPHIH BbIpadaThiBan Obl YHEPTHIO, HE
MOTpeOIsist KaKoM-ITn00 IPYyroil YHEPruu.

Beunsrit 1Buraresb HEBO3MOKEH.

Ecnu k 1 xr raza B HWIMHAPE C NOJABUKHBIM IMOPIIHEM MOJBECTH ( €IWHHUI] TEIJIA, TO
TEIIO PAcXOIyeTCs Ha M3MEHEHHE BHYTPEHHEH SHEPTruu Au ¥ COBEpIICHUE BHEIIHEH paboThI L.

Tenno coobmraemoe ABMXKYyIEMYycsl Teny (Ta3y, mapy) HAeT Ha YBETUYCHUE DdHTAJIBITUU
(Temmocoaep:kaHus) U BHEIIHEW KMHETUYECKOW SHEPTUH, T.€. Ha YBEIMYEHUE CKOPOCTH MOTOKA.

BuyTpeHHsist JHeprusi M e€é CBOMCTBA.

Kaxnmas wmomekyna o0mamaeT KHHETHYECKOW JHEPrued IMOCTymaTebHOTO Hu
BpAIllaTeIbHOTO JABMXKEHUA. ATOMBI, 00pa3yrolire MOIIEKYITYy, COBEpIIAIOT KojeOaTelnbHbIe
JBUKEHUS — 3TO SHEPIHsl BHYTPEHHUX KOJI€OaHUH.

PeanbHbIii Ta3 00magaeT U MOTEHIUATIHLHONW YHEPTHEH, 3aBHUCSIIEH OT CLEIUICHUS MEXIy
MosekyiaaMu. CymMma BCEX BHJIOB DHEPTHM OMPEAEISET BHYTPEHHIOK TEIUIOBYIO SHEPIHUIO ra3za —
BHYTPEHHIOIO YHEPTHIO ra3a.

Bce Buapbl 3HEpPTHM, KpOME OTEHIUAIBHOM, 3aBUCAT OT TEMIIEPATYPHI, a MOTCHI[UATbHAS
— OT PAaCCTOSIHUSI MEXAY MOJIEKYJIaMH, T.€. IOJ KaKUM JABJICHHUEM IIPH JTAHHOM TeMIIeparype
HaXOJUTCS ras.



OHTAJBNNSA Ta3a | - BBEJACHA B TEPMOJAMHAMHUKY JUISl YIPOIICHUS PACCMOTPEHUS
MIPOLIECCOB B TEIUIOBBIX JBUTATENISAX.

OHTanenus (TEIUIOCOAEPIKaHUE) SIBISETCS CYMMOW BHYTPEHHEW HHEPIUU U paboOTHI
MPOTANKUBAHUS (MPOU3BEACHHE JABICHUS Ha yIETIbHBIA 00BEM), T.€., «1» SBISETCS MapaMeTpoOM
COCTOSTHUSI Ta3a U PACCMaTPUBACTCS KaK Pa3HOCTh YHTAIBIIUN B KAKOM-JIHOO IMTpoILiecce.

TepmoauHaMHuYecKHe MPoOILECCHI:

W3oxopHsli pouece mpu V = const.

N3o006apHsIii mporecc npu P = const.

M3orepmuyeckuii pounecc npu T= const.

AnrabaTHBIN — IIpoliecce, MPOTEKAINN 0e3 TerIo00MeHa Tena ¢ OKpYKaroIIei cpeoi.
[TonmuTponHelii — PVn = const.

[lepBble yeThIpe mpolecca SBISIOTCS YACTHBIMU CIydasMU MOJMTPOIHOTO Ipoliecca, B
KOTOPOM HET SIPKO BBIPAKCHHBIX XapaKTEPHBIX OCOOCHHOCTEH M HEOOXOIMMBIX YCIOBUMN
MPOTEKAHUS.

BTopoii 3aK0H TepMOAMHAMHUKH TEILJIOTA HE MOXKET MEPEXOIUTh OT XOJOIHOIO Tejla K
OoJiee HarpeToMy cama co0oii JapOBBIM MPOLIECCOM 0€3 KOMITEHCAIUH.

Ocy1iecTBiI€HIE BEYHOTO JIBUTATENS 2-TO pOAa HEBO3MOXKHO.

JHTpPONUA ra3oB (NMpeBpalleHue ra3oB) BBIPAKECHHUE O] HHTETPAJIOM MPEACTABISET
coboi monHbI muddepeHran HeKOTOpord (GyHKIMU ((QYHKIMH COCTOSIHUS Telna), KOTOPYIO
Knaysuyc Ha3Ban sutpomnueii (S).

Tema 5. BaaxHblii BO31yX

Boznyx Bcerma comepikuT map, MO3TOMY OH HA3bIBA€TCA BIAXKHBIM U IOAYUHSETCS C
JIOCTAaTOYHOM CTETIEHBIO TOYHOCTU 3aKOHAM CMECH UJICAIbHBIX Ta30B.

Bnaroconep:xanue — OTHOIIEHHE MAacChl MapoOB BOJBI, COJIEPXKALIUXCS BO BIIAXKHOM
BO3JIyX€ K Macce Cyxoro BO3/1yxa.

BraxkHb1i1 BO31yX — 3TO CMECh U€aNbHBIX I'a30B, NOAUYMHAIOMIMXCA 3aKOHY [lanbToHAa.

AOcCoIIIOTHAsT BJIAXKHOCTh — OTHOIIIEHME MAacChl BOJSIHOTO TMapa K OOBEMY BIIAXKHOTO
BO3/1yXa.

OTHONIEHWE TUIOTHOCTH Tlapa TP 3aJlaHHOM JaBJIEHWHW K MaKCHUMaJIbHO BO3MOYKHOMU
IJIOTHOCTH €r0 MPHU TOM K€ JaBICHUU — HA3bIBAETCS OTHOCUTEIBbHOMN BIaXKHOCTBIO.

Ecnmn Temneparypa Bo3ayxa 0osibiiie TeMIepaTypbl KATIEHUs BOJIBI TIPU P CM., 3TO 3HAYHUT,
YTO Tap BIAXKHOTO BO3AyXa B MEPErPETOM COCTOSHUU (HEHACBHIIIEHHOM) PH.II. < pmax M, €Cliu
TaKOM BO3JIyX OXJIAXJAaTh MPHU TOU K€ PCM., TO OH B HEKOTOPBIM MOMEHT CTAHET HACHIIIICHHBIM.
TemmnepaTypa mpu KOTOPOI 3TO MPOU30IAET, HA3bIBACTCA TEMIIEPATYPO «TOUYKU POckl» (tp). B
TOT MOMEHT ¢ Oyzaet = 100%.

Tema 6. UcTeyenne ra3os u napos

Teopus ra3o0BOT0 MOTOKA MPUHUMAETCS K pPACUETy PEaKTUBHBIX JBHUTATENEH, paker,
MapOBBIX U Ta30BBIX TYpOUH.

[Ipomecc ncreueHus ra3oB W mapa MpPOTEKaeT OBICTPO 3a BpeMs MPOXOXKIACHHUS HX 10
Hacagke. TermnooOMeH ¢ BHEIIHEH Cpelol OKa3bIBaeTCs HUYTOXXKHBIM, TOITOMY TMPOIECC
HCTEUYCHUS aqrnabaTHBIN.

Ecnu mo mMepe mpoaBMKEHUS Ta3a WU Mapa MO0 HACaJKe ero JaBJIeHHE OYIEeT MOATAITHO
MMOHUXKATHCS, @ CKOPOCTh YBEITMYUBATHCS, TO TAKUE HACAIKU HA3BIBAKOTCS «COTLIIAMUI.

[Ipn nBUKEHMM Ta3a B PACHIMPSIONICHCS YacTH Ccomia OyaeT MPOUCXOIUTh €ro
JanpHENIee paciiMpenne, AaBieHue manaer, V — pacrer. Pacxon ocraeTcs MOCTOSHHBIM, a
CKOPOCTb YBEITMUMBAETCS, HECMOTPS Ha YBEJIIMUEHUE CEUCHUS.

Tema 7. Boasinoi nap

[Iponiecc kumeHus MPOXOAUT JIUIIb MPHU ONPEACICHHOW TeMIeparype s JaHHOTO
JTABJICHUSI.

1-s cragus — xxunkocts HarpeBaercs oT 0°C no T kunenusi, V — yBeIu4HBaETCS.

2-5 cTaaus — KUMSAIast )KUAKOCTh MEPEXOAUT B Iap, KOTOPBIA HA3bIBACTCSI HACHIIIEHHBIM.



CMech XKUIKOCTH M Tapa HA3bIBAETCA HACHIIICHHBIM BIaXKHBIM mapoM. Kak TonbkO
BBIKUITUT MOCJEIHAS KaIljisl BOJIbI, Iap CTAHOBUTCS] CYXHM HACBIIIEHHBIM.

BnaxHblil HaCBIILIEHHBIN NIAp XapaKTEPU3YETCsl CTENEHBIO CYXOCTH «X». DTO OTHOLIEHUE
Mcyx nac.napa K OOLIEH Macce BIa)KHOTO HACHIILIEHHOTO Hapa.

Ecnamn k HacelllieHHOMY Tapy MOJABOJUTH TEIUIO OH CTAaHOBUTCA meperpeThiM. [leperpen
napa siBjisieTcst 3-i crajgueit mporecca napooopazoBaHusl.

Paznen 2. Teopusi TemioodmMeHa

Tema 8. Tems1onpoBoAHOCTH

Teopust Teronepenaun IpeacTaBiIsieT co0OM  HayKy, M3Jararollyl0  3aKOHbI
pacnpocTpaHEHHS U MepeIayu Teria MexXay TenaMu. Pa3nnyaroT Tpu Buaa TeriooOMeHa.

TemnonpoBoAHOCT (KOHIAYKITHS).

Kousekmust.

N3nyyenue.

TennonpoBOAHOCTh — SIBJICHHE TMEpeHOca TeIja MyTeM CONPUKOCHOBEHUS MEXIY
YaCTUIIAMU TeJa.

KonBekius — siBlieHre mepeHoca Teria MyTeM MepeMelIeHNs U TepeMEIINBAHU MEeXKIY
co0oii OoJiee U MEHee HarPeThIX YaCTHIl KUJIKOCTH (Tasa).

W3nyuenue — sBIEHUE MEpPEHOCAa HHEPTUU B BUJAE DJIEKTPOMATHUTHBIX BOJH MEXKIY
W3y MU TTOBEPXHOCTSIMHU.

Tema 9. KoHBeKTHBHBI TeNJIO0OMEH.

TenmnooOMeH MEXy KUIKOCTBIO U CTEHKOW HA3bIBAETCS KOHBEKTUBHBIM TETNIOOOMEHOM
(Terutonepenaueii).

Buasl aBuxkenus — cBOOOIHOE U BBIHYXICHHOE.

CB0OOIHOE — ecTeCTBEHHAs: KOHBEKIIHS, BbI3bIBa€Masi MOILEMHON CHUIION 00YCIOBICHHOMN
Pa3HOCTHIO XOJIOIHBIX U HarPEThIX YACTHUIL KUIKOCTH.

BoinykaeHHOe — BBIHYXKICHHAas KOHBEKIIHMs, BbI3bIBaeMas paboTOil  HAcocoB,
BEHTWJIATOPOB H T.II.

Pexum nBkeHus - ObIBaeT IaMUHAPHBIN U TYpOyJIESHTHBIN.

JlamuHapHO€ IBIKEHHE - MPOUCXOIUT B (hOpME HECMEIIMBAIOIIUXCS CTPYH U Mpoduih
CKOPOCTEH uMeeT BU MPaBUIHLHON apalobL.

TypOyneHTHOe MOBUKEHHE —XapaKTepPHO HEMOCTOSHCTBOM CKOPOCTH JBWKCHHUS U

npouis CKopocTel OyJIeT UMETh BUJl yCEUSHHOU MapaloIbl.

Pacnipenenenne ckopocteil cTpyi KUAKOCTH OOYCIOBIMBACTCS BA3KOCTHIO KUIKOCTH.
Bsi3kocTh ObIBaeT: AUHAMHUYECKasi, KIHEMaTHUeCKasi U yCIOBHasI.

JluHamuueckas BSI3KOCTh — cujla conpoTuBieHus 1H cmelienuto IByX ClI0€B XKUAKOCTU
mromanpio 1 M2 HaXOsIMXCsl Ha paccTosiHUM 1 M M ITepeMeIaroIMXcsi Co CKOPOCThIo 1 M/cexk.

Kunematnueckass BS3KOCTh -  OTHOILIEHHE JMHAMUYECKOW BSA3KOCTH K IIJIOTHOCTH
KUAKOCTH IIPU OJHOM U TOM K€ TEMIIepaType, U3MEPSETCS CTOKCAMH, m2/ceK.

VYcinoBHas BSI3KOCTh - TOKa3bIBAET, BO CKOJIBKO pa3 JKUIKOCTh BA3UE TUCTUILTUPOBAHHOM
BozbI 1ipu 20 °C.

PeliHonpac ycTaHOBWI, YTO MEPEXOJ W3 JIAMUHApPHOTO pPEXKMMa B TypOyJeHTHBIN
ornpenensercs 0e3pa3MepHbIM 3HaUeHUEM, YuciIoM PeifHonbca.

[Ipn namMuHapHOM JABM)KEHUHM MEPEHOC TEeIUla 10 HOPMAald K CTEHKE OCYIIECTBISETCS
TEIIONPOBOAHOCTBIO.

[Ipn TypOyleHTHOM JBHXEHUH IEPEHOC TeIUla TEIUIONPOBOAHOCTHIO HaOIO/IaeTCsl B
MOTPAaHUYHOM CJIO€, @ BHYTPH — KOHBEKIIHS.

Ha uHTeHCHBHOCTH TeIulonepenaud OKa3bIBa€T BIUSHUE TEPMUYECKOE COMPOTHBIICHUE
MOTPAaHUYHOTO CJIOS.



Tema 10. Tensnoo6men usiaydenuem. Tentonepenaua

Hy‘lI/ICTaH OHCPTIuAa BO3HHKACT B pE3yIbTaTC CJIOKHBIX

MOJICKYJIAPHBIX u

BHYTPUMOJIEKYJISIPHBIX IIPOLIECCOB, IIO3TOMY KOJIMYECTBO JIYYUCTOM OHEPIHMM 3aBUCUT OT
(bu3NYECKUX CBOWCTB U TEMIIEPATYPhl H3Iy4aeMoro Tela.
Hocurenamu HU3JIIYUYCHUSA SABJIIOTCA 3JICKTPOMATHUTHBIC BOJIHBI, PpaCIpOCTPaHACMBIC B
BaKyyMe€ CO CKOPOCTBIO CBETA.
IIpouecc npeBpalieHns SHEPrUU U3IyYEHHs] BO BHYTPEHHIOK 3HEPIHIO MOIVIOIIAIOLIEr0
TeJa Ha3bIBAETCS MOIJIOIICHUEM.
Teno, koTopoe XapakTepu3yercss HauOOJIbIIEH dHEPTUEH U3ITyUeHUs IS BCEX YaCTOT 10

CPaBHCHHUIO C COOCTBEHHBIM HN3JTY4YCHUEM APYIUX TCJI, HA3bIBACTCA a0COJIFOTHO YCPHBIM.

I/ISJIY'-IGHI/IG B Y3KOM MHTCPBAJIC HACTOT HA3BIBACTCA MOHOXPOMATHUYCCKUM.
I/I3J'Iy‘l€HI/Ie B MHTCPBAJIC BCEI'0 CIICKTPA 4aCTOT HA3bIBACTCA MHTCTPAJIbHBIM U3JTYyYCHUCM.
Pacuer TCILIONIEpCAaYn 3aKII0OYaCTCsad B OIPCACIICHHU KOJMYCCTBA TCILIA, KOTOPOEC

nepeaacTcda B CAMHUILYY BpCMCHU MEKAY TCINIOHOCUTCIIAIMU YCPE3 CTCHKY, Pa3ACIIAIOIIYIO UX.

4.3. IlepeyeHb TeM JIeKIUIA.

O0BéMm, u
No
wn Tema nekuuun dbopma oOyueHus
OuHas | 3a0yHas
Pa3nen 1. Texnudeckasi TEepMOAMHAMHUKA 12 2
1. [Tema 1. BBenenue B AUCHUILTHHY 2 -
2. [Tema 2. Cmech nieabHBIX Ta30B 2 0,5
3. [Tema 3. TeruroeMKOCTh CMECH Ta30B 2 0,5
4 Tewma 4. TlepBbrii 3aK0H TepMO,Z[I/IHaMI/IKI/I.UI/ICCJICI[OBaHI/Ie 2 )
TEPMOAMHAMUYECKUX TPOIIECCOB U BTOPOH 3aKOH TEPMOJINHAMUKHI
5. [Tema 5. Braxxusiit Bo3ayx 1 0,5
6. [Tema 6. creueHune ra3oB u nmapos 1 -
7. [Tema 7. BoastHoii map 2 0,5
Pasnen 2. Teopusi Teniood0MeHa 6 -
8. [Tema 8. TermonmpoBOAHOCTH 2 -
9. [Tema 9. KoHBEKTHBHBII TEIIIOOOMEH. 2 -
10. [Tema 10. TerooOmen uznyuenueM. Ternonepenaya 2 -
Bcero 18 2

4.4. IlepeyeHb TeM NPaKTHYECKUX 3aHATHH (ceMuHapoB) He npegycMmoTpeno




4.5. IlepeyeHb TeM J1a00PaTOPHBIX padoT.

O0BéM, yacoB
Ne . M HUS
i Tema naboparopHoit paboThI (opma oby4e
ouHast 3a04Has
Pa3nes 1. Texunueckasi TepMOIMHAMHKA 14 4
1. [Tema 1. OnpeneneHue TEIIOEMKOCTH BO3ayXa 6 2
9 Tema 2. MccnenoBanue nporecca CyIKy BIIaXKHBIM 3 5
" [BO3AYXOM
Pasnen 2. Teopusi Temiood0MeHa 14 2
3 Tema 4. Onpenenenue ko3P PuIeHTa 5 2
" [TEIUIONPOBOAHOCTH MaTepHalia
Tema 5. DKcrieprMeHTaIbHOE UCCIIEIOBaHHE
4. |KOHBEKTHBHOIO TEII0O0OMEHa Ipu CBOOOAHOM 8 -
ITBUKEHHUH BO3JTyXa
Bcero 28 6

4.6. Buabl caMoCcTOATENbHOH PadOTHI CTYJAEHTOB M IepeYyeHb Yy4eOHO-
METOAUYECKOro ofecrevyeHus 1JIsl CAMOCTOSITeILHOI padoThl 00y4aroIMXCH.

4.6.1. TloAroTroBKa K ayAUTOPHBIM 3aHATHAM

VyeOnass nucuuiuinHa «TeruioTeXHUKa» SBISETCS TEOPETUUYECKOM, TaeT CTyIAeHTaM
KOMIIJIEKCHOE TIPE/CTABICHNE O TEXHUYECKOI TepMOAMHAMUKE, a TAKXKE O TEOPUH TeII000MeHa.
AyIUTOpHBIE 3aHATUS MPOBOASTCS B BUAE JAOOPATOPHBIX padOT — ATO OJHA W3 Ba)KHEHIIMX
dopm oOydeHust cryneHToB. lIpoBoauTcs C LENbIO 3aKpeIUIeHUs M YIIIyOJeHHs 3HaHUN 1O
TEIUIOTEXHUKE. B X01e meKuuii pacKpbIBalOTCS OCHOBHBIE BOIIPOCHI B PAMKAaxX paccMaTpUBAEMOM
TEMBI, JENaloTCs aKIEHTbl Ha HauOoJiee CIIOKHBIE M HHTEPECHBIE IOJIOKEHUS H3y4yaeMoro
Martcpurajia, KOTOPBIC JOJKHBI OLITH MOPUHATHEI CTYJCHTAMU BO BHUMAHUC. MaTepI/IaJ'II)I J'ICKIII/IfI
SBJISIIOTCSI OCHOBOM Il TMOATOTOBKM CTYyJEHTa K JabopaTopHbiM paboram. JlaGopaTtopHble
paboThl MOTYT MPOBOAUTHCS B GOpME AUCKYCCUM, KPYTJIOTO CTOA.

ITpu noaroToBKe K 1a00paToOpHBIM PaboTaM CTYIEHT JIOJIKEH:

- H3Y4YHUTb PEKOMEHIAYEMYIO JIUTEPATYPY;

- IPOCMOTPETH CAMOCTOSITEIBLHO JOMOIHUTEIbHYIO JIUTEPATYPY 110 U3y4aeMOM TEME;

- 0e3 3aTpyAHEHMs OTBEYATh HA BOMPOCHI, MpeiaraeMble K JAaHHON TeMe.

OcHOBHOI 11eJIbI0 1a0OPaTOPHBIX PAa0OT SBJISETCS KOHTPOJIb 3a CTEHEHbIO YCBOCHHS
HpOfIJIéHHOFO Marcepuaiga, XOJOM BBIIIOJTHCHHUA CTYyJACHTaAMU CaMOCTOSITEIIHFHOM pa6OTI)I u
paccMoTpeHne HauboJiee CI0KHBIX U CIIOPHBIX BOMPOCOB B paMKaX MPOHAEHHON TEMBI.

4.6.2. Ilepeyenb TeM KypcoBbIX padoT (mpoekToB). He npenycMotpeHo
4.6.3. Ilepeyenn Tem pedepaToB, pacueTHO-rpadguyecKux pador.
He npenycmotpeHo.



4.6.4. IlepeyeHnb TeM U y4e0OHO-MeTOANYECKOro o0ecrnieyeHust IS
CaAaMOCTOSITEJIbHOM Pa0d0Thl 00y4al0IIUXC.
O0BéM, u
. Y4eOHO-MeTOIUYECKOe
Ne i/ |Tema camocTOsITENBHON pabOTHI dbopma oOyueHus
obecrieyeHne
OuHas | 3a04Has
Pasznea 1. Texunuyeckasi TepMOAMHAMHKA
Koaecanuyenko B.A. Jleknuu nmo
Temjiorexnuke. — Jlyranck: Q0O
«BupryajbHas peajbHOCTDY, 50 60
2008. — 168 c. [31eKTpPOHHBIIi
pecypc]
1. |BBeneHue B QUCHUIUIHHY - - -
2.  |Cmech uieaJIbHBIX ra30B ctp. 14-18 8 10
3.  [TemnoeMKoOCTb cMecH ra3oB cTp.19-29 8 10
IlepBblii 3aKOH TEPMOJIUHAMUKH.
14t -
4 ccrIeZIoBaHue ctp.30-61 10 15
TEPMOIMHAMUYECKUX TPOIIECCOB
W BTOPOM 3aKOH TePMOJAMHAMUKHI
5.  |BmaxHblil BO31yX crp. 71-75 8 10
6. |McTeueHre ra3oB U MapoB cTp. 76-83 8 5
7.  |BousHoii map ctp. 84-89 8 10
Pasnen 2. Teopusi TensioodMeHa
Koaecanuyenko B.A. Jleknuu nmo
Temorexnuke. — Jlyranck: OOO
«BupTyajibHasi peajbHOCTbY, 12 38
2008. — 168 c. [31eKTpOHHBIH
pecypce]
8.  [TermonpoBOJHOCTH ctp.127-138 6 10
9.  [KoHBeKTHBHBIN TEIIIOOOMEH. ctp.139-149 3 10
TernnooOMeH U3TydeHUEM.
10. yi c1p.150-163 3 18
Teruonepenaya
Bcero 62 98
4.6.5. Ipyrue BUABI CAMOCTOSATEIbHOI Pad0ThI CTY/AEHTOB.
He npenycmotpeHo.
4.7. IlepeyeHb TeM U BH/I0B 3aHATHH, IPOBOAMMBbIX B HHTEPaKTHBHOM (hopme
Ne WuTepakTuBHbIi | O0beM,
dopma 3aHATUA Tema 3anaTus
/1 METO/ q
1. Jlexnusg BBenenue B TUCIUIUIMHY Huckyccuun 1
2. Jleknus CwMmech ueaabHbIX Ta30B Huckyccun 1
HCKYCCHH
3. Jlexuus TemnoeMKoCTh CMECH ra3oB Hucky ’ 2
nebatol




IlepBblIil 3aKOH TEPMOJIMHAMHUKH.
4. Jlexuus p P Macrep kiacc 2
UccnenoBanue TepMOAMHAMUYECKUX
. HCKYCCHUHU
5. Jleknus Buiraxxubrit BO31yX Hucky ’ 1
nedatol
6. Jlexknus Ucrteuenue ra3zoB u napos Huckyccuun 1
. Huckyccun,
7. Jlexknus Bonasnoit map 1
nedaThl
JlaGopaTopHas
8. OrnpezesieHne TEIIIOEMKOCTH BO3/TyXa AHanu3 2
pabora
9 Jlaboparopuas | MccnenoBanue npoiiecca CyuIky BiIaKHBIM AHau3 4
pabora BO3J1yXOM
10 JlaGopaTopHasi | DKCIepUMEHTAIbHOE N3YYEHHUE IpoLecca AHaIN3 5
pabora aanabaTHOrO UCTEUEHHUS BO3/IyXa uepes
JlaboparopHas Onpenenenne ko3P punrenHTa
11. perop b b Awnanus 2
pabora TEIJIONPOBOJHOCTH MaTepuasia
12 JlabGopaTopHas DKCIEpUMEHTAIBHOE HCCIIEOBAaHUE AHaT 5
' pabota KOHBEKTHBHOI'O TEIUI0O0OOMEHA Npu

5. ®oH/I OLIEHOYHBIX CPEACTB /ISl MPOBeAeHHsI IPOMEKYTOYHOM aTTeCTAIUN

[TonHoe onucanue (oHA OLIEHOUHBIX CPEJCTB TEKYLIEH U MPOMEXYTOUYHOM aTTecTaluu
00yYaroIuxcs ¢ MepeyHeM KOMIIETEHIIUH, ONMCaHUEM I0KazaTeslell U KpUTEPHEB OLEHUBAHUS
KOMHGTGHHHﬁ, [IKaJI OOUCHUBAaHWA, TUIIOBBIC KOHTPOJIBHBIC 3aaHUA U MECTOAUUCCKHUE MAaTCPUAJIbL
IIPEJICTaBJICHbI B IPUJIOKEHUH K HACTOSALIEH ITPOrpaMMe.

6. YueOHO-MeTOoAn4YecKoe o0ecneyeHne TUCIUILINHbI.

6.1. Pexomenayemasi JuTepartypa.
6.1.1. OcHOBHas1 IMTEpPaTYypAa.

ABTOp, Ha3BaHUC, MCCTO U3JaHus, U31-BO, 'O U3JaHUsA, KOJIHUYCCTBO Kon-Bo 3K3.
No /it
CTpaHHUII B OHOJI.
1 JlapukoB H.H. Tennmotexnuka: Y4e0. ans By30B. — 3-€ U3]1., epepao. 43
" gom. — M.: Ctpoiim3gar, 1985. — 432 c., u.
Konecunuenko B.A. Jlekuuu o remiorexuuke. — Jlyranck: OOO
2. 50
«BupryanpHas peasibHOCTBY», 2008. — 168 c.
Kpyrios I'. A. Tenmorexnuka / I'. A. Kpyrnos, P. U. bBynrakosa, E. C.
3. [Kpyrnosa. — 4-e u3., crep. — Cankr-IlerepOypr: Jlans, 2022, — 50
P08 c.
Jlenenena I'. A. IIpakTukym 1o TerutoTexHuke: yaeOnoe mocodue / I'.
A. Jlenenesa, JI. B. I'ypbsiHoB. — Boponex : Muuypunckuii 'AY, JJIEKTPOHHBIN
4. 9
2008. — 65 ¢. — TekcT: 3eKTpoHHbIH // JIaHb: 3JIEKTPOHHO- pecypc
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/47193
6.1.2. JlonosiHuTEIbHAA JIUTEPATYypa
NQ H/H ABTOp, Ha3BaHUC, MCCTO U3aHHW, U31-BO, 'O U3JAaHUA, KOJIMUCCTBO CTPAHUI]
Temorexnuka: Yuyeobnoe nocodue / B.A. Kynunos, 3.M. Kapramos, E.B. Ctedantok. -
1. M.: KYPC: HUL] UHOPA-M, 2015. - 424 c. - [DnekTpoHHBIH pecypc].
URL.: http://znanium.com/bookread2.php?book=486472.
2. Bumun 0. B. Texandeckas TepMOJIMHAMHKA U TEIUIOMAacCOOOMEH: yueOHoe mocobue /



http://znanium.com/bookread2.php?book=486472

Ne i/t

ABTOp, Ha3BaHWE, MECTO U3IaHUS, U311-BO, TOJI U3TaHUS, KOJTUICCTBO CTPAHHI]

[O. B. Buaun, B. C. 3n06un. — Kpacuosipck: COVY, 2020. — 332 c. — ISBN 978-5-
7638-4212-8. — TekcrT : 27eKTpOHHBIN // JIaHb: 3EKTPOHHO-OMOIMOTEeYHAs! CUCTEMA. —
[Dnextponnslil pecypc]. URL: https://e.lanbook.com/book/181569

TepMoMHAMUYECKHE W TETUIOOOMEHHBIC TIPOIIECChI TEXHUYECKUX cUcTeM. Teopwus,
Bagauu, ynpaxknenus, rectel / A. I1. Yxanos, JI. A. Yxanos, O. C. Bonoasko, A. I1.
beraennH. — Cankrt-IletepOypr: Jlanp, 2023. — 260 c. — ISBN 978-5-507-46982-6. —
TekcT: aneKTpoHHBI // JIaHb: 3MEeKTPOHHO-ONOIMOTeYHAs cucTeMa. — [ DJIEKTPOHHBIN
pecypc]. URL: https://e.lanbook.com/book/352178

6.1.3. Ilepuoguyeckue U3TaHUS
[lepuonnveckre N3aaHUs PU U3YYCHUN JUCIUILTAHBI HE IPEIyCMOTPEHBI.

6.1.4. MeToanuyeckne yKazanus Uit 00y4alOUIMXCsl 110 OCBOCHHI0 TUCIUTLIUHBI

Ne i/t

ABTOp, Ha3BaHHUE, MECTO U3JIaHUSI, U3/1-BO, TOJ U3/IaHUSI, KOJMYECTBO CTPAHUII

Proxuit C.B. Metoauueckue yka3aHus K J1a0OpaTOpHbIM paboTaM IO JUCLHUIUIMHE
(TennmorexHuka» Ay HanpaieHus: ToAroToBkU «19.03.03» - «lIpoaykTel nuTanus us
PKUBOTHOTO ~TPOMCXOXAEHUs» npodmib — «TexHomorus MoJoKa M MOJIOUHBIX
MPOTyKTOBMIPOGMIh — «TeXHOTOrus Msica U MSCHBIX IPOJYKTOB»IHEBHOW U 3a04YHOM
(bopm oOyuenus. Jlyranck: JITAY, 2023 — 48 c.

6.2. Ilepeyenb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHON  ceTH
«uTepHeT» (1as1€e - ceTh «AHTEPHET»), HEOOXOAMMBIX /IJIs1 OCBOECHH S THCIIHILTHHBI

Ne i/t

Ha3BaHue MHTEpHET-pecypca, aJipec U PeKUM JIOCTYIa

1.

Bcepoccuiickuii MHCTUTYT HAyYHOU U TeXHUYECKOW MH(pOpMaluu [ DNeKTPOHHBIN
pecypc]. URL: http: //elibrary.ru/defaultx.asp (mara obpamenus: 20.05.2023).

Hayunast s;iekTpoHHas OubroTeka [DIeKTpoHHbIH pecype]. Pexxum moctyma: http:
/www2. viniti .ru (rata obparienuns: 20.05.2023).

MHHUCTEPCTBO cenbecKoro xo3saicTea PO [Dnextponnsiit pecypc]. URL: http:
/www.mcx.ru/ (mata oopamenwus: 20.05.2023).

Hayunas mouckoBasi cicteMa Scirus, IpeIHa3HaueHHas 1715l TOUCKA HayIHOU
MH(pOpMallMU B HAYYHBIX JKypHalaxX, I€PCOHAIbHBIX CTPAHUIIAX YUYEHBIX, CAaliTOB
YHHBEPCUTETOB Ha aHTJIMHCKOM U PYCCKOM si3bIkax. [ DnekTpoHHbIi pecype]. URL:
http://www.scirus.com/ (nara oopamienus: 20.05.2023).

JIeKTPOHHO-OMOINOTEUHast CHCTEMa U31aTeNbeTBa «JIaHby [DIeKTpOHHbIH pecypc].
Pexxum noctyna: http://elanbook.com/books/ (nata obpamenwus: 20.05.2023).

DnekTpoHHas OubaroTeka «Hayka v TEXHUKa»: KHUTH, CTATbU U3 KYPHAJIOB,
ororpadun. [DnexTpoHHbIi pecype]. Pexxum poctyma: http://n-t.ru/ (mara obpamienus:
20.05.2023).

Hayku, Hay4HbBIE UCCIIETOBAHNS M COBPEMEHHBIC TEXHOJIOTUH [ DJIEKTPOHHBIN pecypc].
Pexxum nmoctyna: http://www.nauki-online.ru/ (nata oopamenus: 20.05.2023).

[ToTHOTEKCTOBBIC AIEKTPOHHBIE OMOIMOTEKH [ DIIEKTPOHHBIN pecypc]. Pexxum qoctyna:
http: //www.aonb.ru/iatp/quide/librar y.html (naTa o6parmenus: 20.05.2023).

6.3. Cpeacrsa obecnieyeHUus1 OCBOCHMS IV CHUILIUHBI.
6.3.1. KomnbloTepHbie 00y4alime 1 KOHTPOJIHPYHOIIHeE NPOrpaMMBbl.

No | Bupg yuebnoro | HammeHnoBaHue mpOrpaMMHOTO

/o

@OyHKIUS TPOTPaMMHOI0 oOecredeHus

3aHATUSA o0ecrneyeHus MOJAEINPY

KOHTPOJIb fommas

obOyuaromias



http://elibrary.ru/defaultx.asp
http://www2.viniti.ru/
http://www2.viniti.ru/
http://www.mcx.ru/
http://www.mcx.ru/
http://www.scirus.com/
http://elanbook.com/books/
http://n-t.ru/
http://www.nauki-online.ru/
http://www.aonb.ru/iatp/guide/library.html
http://www.aonb.ru/iatp/guide/library.html

Jlexuu

Microsoft Office 2010 Std

JlaGopatopHblie

Microsoft Office 2010 Std.

6.3.2. Ayauo- u BH1e0noco0usl.

Ne i/t Bun nocobust HaumenoBanue nocooust
1. Buneodmibem TepMOoIMHAMUYECKHE MTPOLIECCHI
2. Buneodpunbsm i-d auarpaMma BIaKHOTO BO3/yXa
3. Buneodmibem I-S auarpamma BOJSIHOTO mapa
4. Buneopunsm TenmooOmeH

6.3.3. KomnbroTepHbIe Mpe3eHTANNH YU4eOHBIX KypcoB. He mpemycMoTpeno

7. OnucaHue MaTepUAJIbHO-TeXHHMYECKOH 0a3bl, He00X0AUMOM 1J1A
OCYyILeCTBJIEHHSI 00Pa30BaTEJILHOI0 MPoIecca Mo AUCIUILIHHE

HaumenoBanue o6opynoBas-

Ne | HbIX yueOHBIX KAOMHETOB, [lepeueHb OCHOBHOIO 000PYAOBaHMs, TPUOOPOB U
/1 | OOBEKTOB ISl MPOBEIECHUS MaTepHuaoB
3aHATUI
- kotes1 KB-300M;
JlexuroHHBIE Ay TUTOPUHI - TerutoreHepatop TI'-75;
1. WH)XEHEPHBINA (aKyIbTeT - TPaAYCHHKH JUTs n3MepeHus Temmeparyp “C;
nabopaTopus TeIIOTeXHUKH | - U-00pa3Hblil 1upmMaHOMET;
2M-109 - IcUXpomeTp AccMmaHna;
- CYETYMK pacxo/ia BO3/1yXa;
- IIJIaKaThl TEPMOJUHAMHYECKUX IPOLIECCOB;
- IUTaKaT KOHBEKTHUBHOI'O TEIUIOOOMEHA;
- Tabimuua s OHpeleNeHHs MapaMeTpoB HEKOTOPBIX
ujieaJbHbIX I'a30B;
- i-d quarpamma BIIQKHOTO BO3/yXa;
- i-S auarpaMma BOJSHOTO mapa.
[Ia1h CTEeHIOB ISl IPOBEICHUS TA0OPATOPHBIX padoT:
Aynutopuu Juis IPOBEJEHUS | - ONPEACIIEHUE TEIJIOEMKOCTH BO3/yXa,
71a00paTOPHBIX U MPAKTHUe- | - UCCIIEeAOBAaHKE MPOLEcca CYIIKH BIaXKHBIM BO3JIyXOM;
CKUX 3aHSATHH - ompeneneHue  Kod(pQUIMEHTa  TEIJIONPOBOIHOCTH
2. WH)XEHEPHBIA (QaKyIbTeT MaTtepuana,
1a0opaTopus TEIJIOTEXHUKU | - SKCIEPUMEHTAIbHOE MCCIEOBAHUE KOHBEKTHBHOTO

2M-109

TerI000MeHa Py CBOOOTHOM JIBM)KCHHUH BO3/yXa;
- DKCIEpPUMEHTaJIbHOE H3y4eHHE Mpolecca aanadbaTHOTo
HCTEUYEHUS BO3/IyXa Yepe3 CY>KHBAIOIIEECs COTLIO

Aynuropuu i IpyNIoOBbIX U
VHIVBUAYaJIbHBIX
KOHCYJIBTALIUM MHKCHEPHBIN
bakyabTeT

- TabnMua JUIs OIpENeNIeHUs] MapaMeTpoB HEKOTOPBIX
u7ieajabHbIX I'a30B;

- ICUXpoMeTp AccMaHa;

- IPaAyCHUKH JUIsl n3MepeHus temmneparyp “C;




7a00paTopus TEIIOTEXHUKK | - I-d AuarpaMma BIa)KHOTO BO3/yXa;

2M-109 - 1-S muarpamMMa BOJSTHOTO TIapa.
[Tomenienue uist XpaHeHust U | - TaOnMMIa JUIss ONpPEICNICHUS MapaMeTPOB HEKOTOPBIX
npoQUIAKTHIECKOTO 00CTy- |  HJIeaTbHBIX Ta30B;
KUBaHUS y4eOHOTo 000pymo-| - mcuxpomeTp AccMmaHa;

4. BaHUs (MH)KEHEPHBIN - TPaAyCHHUKH JUIst u3Mepenus temmeparyp “C;
daxkynbTeT - i-d muarpamma BJIa)KHOTO BO3/yXa;

71a00paTopus TEIUIOTEXHUKU | - I-S auarpaMma BOJASHOTIO mapa.

2M-109)

8. MexaucuunJnHapHbie CBSA3HU

IIporoxkoa
COTJIACOBaHUS paboyvell MPOrpaMMBbI C IPYTHMHU TUCIHUTUIMHAMHA

. IIpennoxenus o6 u3-
Hanmenosanue nucuumnunel,| Kadenpa, ¢ koTopoit .
MEHEHHAX B paboueit

C KOTOpOU MpOBOJIUIIOCH MIPOBOAMIOCH IMoanucek 3aB. kadeapoit
nporpamme. 3aKIIOueHUe
COTJIacCOBaHUE COTJIACOBAHUE
00 UTOTax COTIaCOBAHUS
Kadenpa
HHPOPMaIUOHHBIX
Maremaruka, ®usznka bop . corjacoBaHo
TEXHOJIOTUH,

MaTEeMaTUKH B (pU3UKH

Xumust Kadenpa xumuu COTJIaCOBaHO




JIuct n3MeHeHu# pabodelt IporpaMMel

IIpuaoxenne 1

Howmep
W3MEHEHUS

Howmep
MPOTOKOJA
3aceaHus

kadeapsl U gaTa

CtpaHuiisl ¢
H3MEHEHUSIMUA

IlepedeHb OTKOpPpEK-
THUPOBAHHBIX MYHKTOB

ITonnuce 3aBe-
JTYIOIIIETO
Kadeapoi




IIpuaoxenne 2

JIMcT nepuoguecKuX NpoBEPOK pabodelt MporpaMMel

JlomKHOCTHOE JTUII0, TIPO-
BOJIMBIIIEC ITIPOBEPKY
®.1.0., 10IKHOCTb,

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenos, TpeOyOmux
U3MEHEHUI




Ipunaoxenue 3

MUHUCTEPCTBO CEJIbCKOI'O XO3511ICTBA POCCUMCKOU ®EJEPALINN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YUPEXJEHHWE BBICILIEI'O OBPASOBAHUS «JIYTAHCKU T'OCYJAPCTBEHHbBIN
ATPAPHBI YHUBEPCUTET UMEHHU K.E. BOPOILLIUJIOBA»

®OH/JI OHEHOYHbLIX CPEJICTB
110 MciMIuIMHEE «TeruiorexHuka»

Hanpasnenue noaroroBku: «19.03.03» - «IIpoykThl nUTaHUS dKUBOTHOTO IPOUCXOKICHUSD)

Hampasnennocts (mpoduns): «TexHonorus xyieda, KOHIUTEPCKUX U MAKAPOHHBIX U3AETUIN»

YpoBeHb nmpodeccuoHaIbHOT0 00pa3oBaHus: OakagaBpuaT

I'ox mauama moaroroBku: 2024

Jlyranck, 2024



1. IEPEYEHb KOMIETEHIIMA, COOTHECEHHBIX C UHIUKATOPAMMU JJOCTUXXEHUSA KOMIETEHIIUMI, C YKASAHUEM 2TAIIOB UX
®OPMHUPOBAHUSA B TIPOIIECCE OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

Kon xonTpO- DopMyJIHPOBKA WNHpukatopsl Ortan (ypoBeHb) ITInanupyemslie HanmenoBanue HanmenoBaHnue o11eHOYHOTO
JIUpyeMou KOHTPOJIUPYEMOU JIOCTHYKEHUS OCBOCHUS pe3yNbTaThI MoyIeHt u (Wm) cpeJicTBa
KOMIIC- KOMIICTCHIINU KOMIICTCHIINHN KOMIICTCHIINHU O6yTIeHI/I${ pa3aciioB TGKYI]_[I/Iﬁ HpOMe)KYTO‘IHaH
TCHIUHN JUCHUITIIUHBI KOHTPOJIb arTrecranus
OIIK-3 Crocobexn OIIK-3.2. IlepBbIii aTan 3HaTb. ocHOBHEIE | Pa3gen 1. TecTsl 3auer
HCII0JIL30BATh Paspa6atbiBaer | (ITOPOTOBBIN 3aKOHBI TexHuueckas 3aKpLITOrO THIIA
3HAHUA TEXHOJIOTUUecK | YPOBCHB) TEXHUUYECKOHU TepMOJIMHAMUKA
WHXXEHEPHBIX M€ TPOIECCHI C TEPMOJIUHAMHUKH, Pasnen 2.
MPOIIECCOB  TIPH | o0ecrieuyeHueM TemiooOMeHa u | Teopus
petieHuun BBICOKOI'O TEIJIONepeIauH. TemiooOMeHa
npodeccuoHans | ypoBHS Bropoii aTan ¥Ymern: pematrs | Pazpen 1. TecTsl 3auet
HBIX 3a7a4 M | dHeprocbepexe | (IPOABHHYTHIA TUIIOBBIE 3a7auv | TexHudeckas OTKPBITOI'O THIIA
SKCIITyaTaluu HUA ¥ | YPOBCHb) M0 TEIUIOTEXHUKE, | TePMOJAMHAMUKA (BompoCHI 1St
COBPEMEHHOTO HCTIONTb30BAHUS HPOBOIUTE Paznen 2. ompoca)
TEXHOJIOTHYECKO | HOBEHIIIMX tepmoauHamuuec | Teopus
ro JIOCTHOKEHU I KHeE pacyeTsl | TerIooOMeHa
000py/OBaHUs U | TEXHUKH pabounx
npuOopoB IIPOLIECCOB B
TEIIOTEXHUIECKHU

X  YCTpOMCTBaX,
NPUMEHSEMBIX B
OTpaciI,
MIPOBOUTH
pacyeTsl
TEI000MEHHBIX
anmaparos.




Kon xonTpO- DopMyJIHPOBKA WNHpukatopsl Ortan (ypoBeHb) ITInanupyemsle Hanmenosanue HanmenoBaHnue o11eHOYHOTO
JIMpyeMou KOHTPOJIUPYEMOU JIOCTHYKEHUS OCBOCHUS pe3yabTaThl MoyIeH u (Wm) cpeJcTBa
Tperuii stan HUmers HaBbiku: | Pasgen 1. Jla6opaTopHbIe 3auer
(BI)ICOKI/Iﬁ ypOBCHI)) OHpeI[CJ'ICHI/IH TeXHI/II‘IeCKaﬂ 3a1aHuA
TepMoauHaMuyeck | [CPMOAMHAMUKA
HUX [1apaMeTPOB C Pasnen 2.
Teopus
TIOMOIHBIO TemiooOMeHa
TUarpaMm u
Ta0JIHII,
METOIUKOHN
pacueta
TENI000MEHHOI0
000pyI0BaHUs.
OIIK-3.4. ITepBbriii 3Tan 3HATD: Pazgen 1. TecTnl 3auer
Ocyuiectpisier | (ITOPOroBIid TeIIoTeXHU4eckn | TexHuueckas 34KPBITOrO THIIA
JKCIUTyaTaluo YPOBCHB) e MPOLIECCHl | TEPMOIAMHAMUKA
COBPEMEHHOTO nporekatomue B | Pazmen 2.
TEXHOJIOTHYECK TexHosiornueckom | Teopus
oro o0opyI0BaHUU TerI000MeHa
o0opymoBaHus OTpaciu.
Bropoii stan YMmerh: Paznen 1. Tectrl 3auer
(poABUHYTHIN NPUMEHSITH Texuauueckas OTKPEBITOr'O THIIA
YPOBEHb) 3HaHUSA TepMOJAMHAMUKa | (BOTIPOCHI 1T
TEIJIOTEXHUYECKH | Pazmen 2. onpoca)
x mnpoueccoB npu | Teopus
peneHnu TEII00OMEHAa
TEXHOJIOTHYECKUX
3aja4.




Kon xonTpO- DopMyJIHPOBKA WNHpukatopsl Ortan (ypoBeHb) ITInanupyemsle Hanmenosanue HanmenoBaHnue o11eHOYHOTO
JIMpyeMou KOHTPOJIUPYEMOU JIOCTHYKEHUS OCBOCHUS pe3yabTaThl MoyIeH u (Wm) cpeJcTBa
Tperuii stan HUmers HaBbiku: | Pasgen 1. Jla6opaTopHbIe 3auer
(BI)ICOKI/Iﬁ ypOBCHI)) BEJICHUS U TeXHI/II‘IeCKaﬂ 3a1aHuA
KOHTpPOIIS! TEPMOJMHAMHKA
Pazgen 2.
TEIIOTEXHUIECKUX
Teopus
IIPOIIECCOB.

TEIUI000OMEHA




OIMUCAHUE TOKA3ATEJIEA M KPUTEPUEB OLIEHUBAHUSA KOMIIETEHIIUM,
OINUCAHHME HIKAJI OHEHUBAHUA

Ne | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oueHuBaHus [xana
n/ | BaHue XapaKTepUCTHKA ue OIICHUBAHHUS
I OIIGHOYHO | OIIEHOYHOTO CPEJCTBa OLIEHOYHOT' O
ro CpeicTBa B
CpencTBa ¢donne
1. | Tecr Cucrema TecroBbie B Tecre BoimoaneHo 90-100% Ouenka
CTaHAapPTU3UPOBAHHBIX | 3aIaHUs 3aJaHu’ «Omauunoy (5)
3aJ[aHUH, MO3BOJISIOIIAS B Tecre BemosnHeHo Oosnee 75- | Ounenka
HU3MEPUTh YPOBEHB 89% 3anmanuit «Xopouio» (4)
3HaHUI. B rtecte BemonaeHo 60-74% | Ouenka
3a1aHui «Yooeremsopu
menvroy (3)
B Tecte BpImmomHeHo MeHee 60% | Onenka
3a/1aHui «Heyoosnemesop
umenvroy (2)
bonpmas yacte onpenenenuil He | OueHka
MpeCTaBIICHA, mbo | «Heydosremeop
MpeJ/ICTaBIeHa c rpyosIMu | umenvro» (2)
onroOKamMu.
2. | Onpoc dopma paboTsl, Bomnpocs! x [IponeMoHCTpUPOBaHBI Orenka
KOTOpast MO3BOJISIET orpocy npeArnoaraeMsle otBeTsl; | «Omauuno» (5)
OLICHUTH KPYTo30p, HPaBUIBHO HCIOJIb30BaH
yYMEHHE JIOTHYECKU ITOPUTM 0OOCHOBAHUI BO BpeMs
MOCTPOUTH OTBET, paccyXIeHud;  ecTb  JIOTHKa
yMCHHE paccyXIeHHH.
MIPOAEMOHCTPUPOBATH [IponeMoHCTpHUPOBaHBI Ornenka
MOHOJIOTHYECKYIO peb MpeIoaraeMele  OTBETHI; €CTh | «Xopouio» (4)
1 MHEIC JIOTHKA paccyXIeHHH, HO
KOMMYHHUKATHBHEIC HETOYHO HCIOJB30BAaH alTOPHUTM
HaBbIKU. Y CTHBIN onpoc 000CHOBaHUI BO BpeMs
o0nasaet OONIBIIUMH paccyXIeHHid W HE BCE OTBETHI
BO3MOXKHOCTSIMHU HIOJIHBIE.
BOCIIUTATEIILHOTO IIpoaeMOHCTPUPOBAHBI Ornenka
BO3JICHCTBUS, CO3/1aBas npeArnojgaraéMble  OTBETBI, HO | « YOoeﬂemeopu
YCIIOBHS AT HETIPaBUIIBHO HCIOJIB30BaH | menvho» (3)
HehOopMaITbHOTO JITOPUTM 0OOCHOBAHUI BO BpeMs
oOmIeHNS. PacCyXICHHIA; OTCYTCTBYET
JIOTUKA PacCy>KJIeHUI; OTBEThI HE
TTOJTHEIE.
OTBETHI HE TIPEICTABIICHBI. Ornenka
«Heyoosnemeop
umenvHo» (2)
3. | Jladopar | HampasieHo Ha Jlaboparopr | I[IpogeMoHCTpHUPOBAHO Ornenka
OpHBIE OBIIAJICHHE METO/IaMH U | bI€ 3a/1aHus cBOOO/IHOE BIIaJICHHE «Omauuno» (5)
3a/laHMsl | METOTUKAMH U3ydaeMOn po¢eCCHOHATBHO-TIOHATHHHBIM

JUCHUTUTAHBL. J{is
PpeIIeHHs ITpe/IaraeTcs
peIuTh

KOHKPETHOE 3aaHue
(curyamuto) 6e3
MIPUMEHCHUA
MATEMATHYCCKUX
pacyeros.

anmnaparom, BlaJeHHe METO1aMU
M METOAUKAMHU JTUCIUILINHEL
TToka3aHbl CIOCOOHOCTHU
CaMOCTOSTEILHOIO MBIIILICHUS,
TBOPYECKON aKTUBHOCTH.
3agaHne BBIITOIHEHO B MIOJTHOM
o0oneMe.

IIpoaeMOHCTPUPOBAHO BIIAJCHUE
npodeccHoHATLHO-TIOHATUHHBIM

arrapaToMm, pu IIPUMEHCHU U
METOJIOB ¥ METOIUK JIUCIIUATLTUHBI
HE3HAYMTEIILHBIE  HETOYHOCTH,
MTOKa3aHbI CIOCOOHOCTH
CaMOCTOSITEJILHOTO ~ MBIIILICHUS,

Ornenka
«Xopouio» (4)




Hanmeno
BaHHE
OLIEHOYHO
ro
cpencTaa

Kpatkas
XapaKTEepUCTHKA
OILIEHOYHOT'O CPEJCTBA

IIpencraBnen
ue
OIICHOYHOTO
cpencTBa B
¢donge

Kpurepuu onennBanus

[kana
OLICHMBAHMS

TBOPUYECKOH AKTUBHOCTH.
3agaHue BBINOJHEHO B MOJTHOM
o0beMe, HO C€  HEKOTOPBHIMH
HETOYHOCTSIMH.

[IponeMoHCTpUPOBAaHO BiaJCHUE
podeCcCHOHANBEHO-TIOHS TUIHBIM
anmapaToM Ha HH3KOM YPOBHE;
JOIYCKAlOTCS ~ OIIMOKKH  TIpH
MIPUMEHEHUU METOJIOB  METOJHK
JUCIUTUIMHBI. 3ananue
BBINIOJIHEHO HE MOJHOCTEHIO.

Ornenka
«¥Yooeremesopu
menvro» (3)

He MIPOIEMOHCTPHUPOBAHO
BIIaJIEHUE npodeccruoHaIBHO-
TIOHATHHHBIM amnmapaTowm,
METOJaMU 51 METOIUKAMU
ACIUIIINHEL. 3amanue HE
BBIIIOJIHEHO.

OreHka
«Heyoosnemesop
umenvro» (2)

41

3auyer

3adeT BhICTABISETCS B
pe3yabTaTe MOABEACHHUS
HUTOTOB TEKYIIIETO
KOHTpOJIs. 3a4eT B
(hopMe UTOrOBOTO
KOHTPOJIA IMPOBOAUTCSA
JUTSL 00yYarOLIHXCS,
KOTOPBIE HE CIIPABUIIUCH
C 4acThIO 3aJaHui
TEKYIIEro KOHTPOJIS.

Bomnpocsr k
3aueTy

IToxazano 3HAHUE TEOpUHU
BOIPOCA, MOHATUHHOTO aNmapara;
YMEHHE coJiepKaTeIbHO U3JIaraTh
CyTh BOIIpOCa; BJIaJICHUE
HaBbIKAMU  apryMEHTALUH |
aHam3a (akToB, SIBJICHHH,
MIPOLIECCOB B WX B3aMMOCBS3H.
BrictaBnseTcst oOyuaromemycs,
KOTOpBIl ocBomI He MeHee 60%
MIPOrpaMMHOTO MaTepuana
JVCIUTUINHBL.

«3a4TeHO»

3HaHWe MOHATUIHOIO ammapara,
TEOpHUH BOTIpOCA, HE
MPOJIEMOHCTPUPOBAHO;  YMEHHUE
AHAIU3UPOBATh y4eOHBIH
MaTepuan HE
MIPOJIEMOHCTPUPOBAHO; BJIAJICHUE
aHAJIMTHYECKUM crocooom
W3JI0KEHUST BOTIpOCAa M BiIaJicHUE
HaBBIKAMH  apryMEHTallid  HE
MIPOAEMOHCTPHUPOBAHO.
OOyyaromuiicss OCBOMJI MCHEe
60% mporpaMMHOro Marepuana
IUCLMILIAHEIL.

«He 3auTeHo»

4.2

3auger

3ader BBICTABIIETCS B
pe3ynbTaTe IOABEACHHS

HUTOTOB TEKYIIEero
KOHTpOJs.  3a4eT B
dbopme HUTOTOBOTO
KOHTPOJIA MMpOBOAUTCHA
TUTSE oOydJarommxcs,

KOTOpbIE HE CIIPaBUIIUCH
C  YacThl0  3aJaHui
TEKYLIEro KOHTPOJISL.

TectoBEIE
3a7aHus K
3a4ery

B Tecre Bemonneno 60-100%
3aJaHUN

«3a4TeHO»

B tecre BbImonHeHO mMeHee 60%
3aJJaHUN

«He 3auteno»




3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE /1151 OIEHKHW 3HAHWI, YMEHUI, HABBIKOB ¥ (UJIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOHIUX 3TAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIU B TPOIIECCE OCBOEHUS OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

OuneHo4HBIE CPeCTBA ISl IPOBeIeHUs TEKYIIero KOHTPOJIA
Texymuil KOHTpOJIb OCYILECTBIISIETCA NPENOJaBaTENeM IUCUUIUIMHBI IIPU MIPOBEICHUU
3aHATUH B (pOpMe TECTOBBIX 33JJaHU, YCTHOTO OIPOCA U MPAKTHUECKUX 3aJaHUH.

OIIK-3. CnocofeH MCHOJIL30BAaTh 3HAHMSA WHKEHEPHBIX NPOIECCOB NPH peleHHH
npodeccHOHATBHBIX 3a4a4 W JIKCIUIyaTallMd  COBPEMEHHOI0  TeXHOJIOTHYeCKOIo
o0opyroBanus u npudOPOB.

OIIK-3.2. Pa3pabaTbiBaeT TEXHOJIOTHYECKHE IMpolecchl ¢ ofecrneyeHneM BbICOKOIO
YPOBHSA 3HeprocoepekeHusi M NCIOJIb30BAHUSA HOBEHIINX IOCTHKEHUI TEXHUKH.

HepBbIﬁ Tan (HOpOFOBOﬁ ypOBeHB) — IMOKa3bIBaACT C(l)OpMHpOBaHHOCT]) nmorka3sarejisgd KOMINETCHIINH
«GHATb»: OCHOBHBbIC 3aKOHBbI TeXHHYECKOH TEPMOAUHAMUKH, TeImI000MeHa H
TenJjaonepeaaiu.

TecToBblE 3aJaHUA 3aKPLBITOI'0 THIIA

1. Kak npoBeputh NpPaBWIBHOCTH pacyera O00bEMHBIX J0Jell cMecCH... (BbIOepuUTe OIUH
BapHaHT OTBETA)

a) MPOM3BEACHUE I0JIeH TOIKHO PaBHATHCS 00BEMY CMECH

0) cymma Jroneit 10KHA PaBHITHCS €IUHUIIE

B) IPOM3BEICHUE J10JIEH JOKHO PAaBHATHCS €AMHUIIE

') cymMMa JIoJie TOJKHA PaBHSITHCSI MacCe CMECH

1) cymMMa J10JIed JOJHKHA PaBHATHCS HYIIO

2. B x/l:x/kr ‘K n3mepsiercs... (BbIOEpUTE OIMH BapuaHT OTBETA)
a) SHTAIBIH

0) MoJIsIpHAs TETUIOEMKOCTh

B) MaccoBas TEIMJIOEMKOCTb

r) 00beMHas TEMI0EMKOCTh

1) I3BMEHEHHE BHYTPEHHEH SHEpruu

3. ILIOTHOCTH M yJeJbHbINH 00bEM CBSI3aHBI 3aBHCHUMOCTBIO... (BbIOEpUTE OJMH BapUaHT
OTBETa)

a)pv=R-T
6)pv=pV
B)pv=1
r)pv=Rp
1) prv=Au

4. YHuBepcaJibHasi Ta30Basi MOCTOSIHHAS JJIsi BCEX Ta30B HAXOASIIMXCS B OJMHAKOBBIX
yCJI0BHSIX paBHA... (BBIOEpUTE OJIMH BaPHAHT OTBETA)

a) Ro= 8315 [Ix/kr-K

0) Ro= 8313 Ix/kr-K

B) Ro=8329,1 I/kr-K



r) Ro=8317,3 Ix/xr-K
1) Ro=8314,3 Jlx/kr-K

5. TemnepaTypHblii rpajueHT, B3ATbIii ¢ 00paTHBIM 3HAKOM, Ha3bIBaeTcs... (BbHIOEpHUTE
OJIMH BapHaHT OTBETA)

a) YBEIMUEHUEM TeMIIepaTyphbl

0) majieHueM TeMITepaTypbl

B) HICUE3HOBEHUEM TeMIIepaTyphl

) mpuOaBICHUEM TEMIIEPaTyPhI

1) HaKaJIMBaHUEM TEMIIEpaTyphbl

@ N)=Ni--Ni--Rie)

6. YcTaHoBHTE MOC/I€10BATEIHLHOCTD ITANOB H3YYeHH S TEMJI0eMKOCTeli:
a) ¢ - o6bemHas;

0) mocTosIHHAS;

B) C — MaccoBas;

T') L — MOJIbHAS;

1) yAeTbHasl.

Kirou

| nBaro

Bropoii 3Tran (MpOABHHYTBHIH YPOBeHb) — IMOKa3biBaeT C(POPMHPOBAHHOCTH MOKA3aTesIsl
KOMIIETEHIIMM «YMeTb»: pelarb THIOBbIE 33a4a4d 10 TeIUIOTeXHUKE, IPOBOAHUTH
TePMOAMHAMHYECKHE pacyeTbl pado4MX NPOLECCOB B TEIVIOTEXHUYECKHX YCTPOHCTBAX,
NPHUMEHSeMbIX B OTPACJIH, IPOBOJAUTH PAcYeThl TENJIOOOMEHHBIX aANNapaToB.

3aaHusi OTKPBHITOro THNA (BOMPOCHI JIUISI ONPOCA):

1. Texnuyeckas TepMOAVMHAMHUKA U3y4aerT..

2. Y aenpHas TEIIOEMKOCTD 3TO..

3. IlepBbIil 3aKOH TEPMOAVMHAMUKH SIBISETCSL. .
4. VieanbHBIM Ta30M Ha3bIBAIOT..

5. TemmepaTypHBII TPAJUEHT 3TO..

Kuroun

1. 3aKOHOMEPHOCTH TEIUIOBOM M MeXaHMuecKoW sHepruu. OHa SIBISETCA TEOPETUYECKOU
OCHOBOW [IJIsi pacueTa W MPOCKTUPOBAHUS TEIUIOBBIX JABUTATENICH M XOJIOIMIHHBIX
YCTaHOBOK.

2. To xomMuecTBO Tera, KOTOPOE HAJ0 COOOIIUTHh WIJIM OTHATHh OT €IWHUIIBI KOJUYECTBA
BElIeCTBA B JIAaHHOM TIPOIIECCe W3MEHEHHUS €ro COCTOSHHUS, YTOOBl HM3MEHUTHh
temnepatypy Ha 1°C unu 1K.

3. Bripaxkenuem o0111ero 3akoHa COXpaHEHHUs U MPEeBpaIleHus dSHepruu. MoXHO cKa3aTh,




4qTo HepBHﬁ 3aKOH TCPMOIMHAMHUKHN AHAJIUTHUYCCKU BbIPAXKAaC€T 3aKOH COXPAaHCHUSA
MaTCpru U ABUIKCHUS.

4. BooOpaskaeMblii ra3, y KOTOPOro OTCYTCTBYIOT CHJIBI CIETIJICHUS C MOJIEKYJIaMH, a CaMHu
MOJICKYJIb IPEACTABIISIIOT cO00M MaTepualibHbIe TOYKH HE UMEIOINE 00beMa.
5. BekTop 3a monoxxureabHOE HaMpaBlieHUE KOTOPOTO CUUTACTCS, HAIIPaBJICHUE B CTOPOHY

YBEJIUYECHMS TEMIEPATYPHL.

Tpernii 3Tan (BbICOKHI YpOBeHb) — NOKa3biBaeT COPMHPOBAHHOCTH NOKa3aTess
KOMIICTCHIIMH «BJIAJIETh»: HABBIKAMH OIpPedeJCHHsS TEPMOIMHAMUYECKHUX MApPaMeTPOB ¢
NOMOIIbIO JUATPAMM U Ta0JIUL, METOAMKON pacyeTa TenJi000MeHHOro 060py10BaHus.

Jl1sl peleHus MOCTABJICHHBIX 32124, IOHAZ00UTCH KAJIbKYJIATOP.

HpaRanecKne 3aaHUA.

1. Onpenenuth KOJIMYECTBO TEIIOTHI Q CMeCH WACaIbHBIX Ta30B IMOABEICHHOTO K pabouemy
TEJy NPH W3MEHEHHH TeMIlepaTypsl Ha BenuuuHy At = to-t; [Ipm 3TOM M3BecTHO, 4TO Macca
paboyero Tema M = 12 kr, ero MmaccoBas TeruioeMKocth C = 0,34 x/[x/kr*K, mauanpnHas
temneparypa t; = 20°C, koneunas remmeparypa t; = 120°C.

2. OmnpeienuTh KOJIMYECTBO BEIIECTBA CMECH N, €CJIM U3BECTHO 4TO My, = 12 KT, MOJICKyIsIpHAS
Macca CMECH gy = 22,2 KI/KMOJIb.

3. Ompeaenuth 00beM V KUCIIOPOAA, €CITH U3BECTHO YTO €ro Temmeparypa cocrasiser t = 10°C,
a ero o0beM nocTosiHHBIN 1 paBeH P = cons = 0,1MI]a.

4. Onpenenuth TEIJIOBOM MOTOK Q BO BpeMs HarpeBa BO3yXa, €CJIM U3BECTHA CHJIA TOKA B CETH
I =2 A, ero Hanpsbkenue U = 150 B.

5. Kak onpenenuts, yeMy paBeH 00beM KUJI0 MOJIs ueanbHOoro raza npu HOVY?

Knroun

1. Jlnist onpesieneHns KOJIMYecTBa TeIula, MOJIBEACHHOr0 K padouemMy Tesly IpU U3MEHEHUH
TEeMIIEpaTypbl Ha BeNMUUUHY At = to-t; onpeaenstoT oHUM CIOCOOOM:

- uist maccel: Q=M*c*(t,-t1) kIx

CJIEI0BATEIILHO TOICTABIISASI UCXOAHBIEC JaHHBIE, TOTYYUM:

Q=12*0,34*(120-20) = 0,4 xJ]x

Coxpawennulii sapuanm omeema:
KOJIMUYECTBA TeIIa, MOJABEACHHOI0 K paboueMy Teny paBHo 0,4 kJx

2. Jlns ompeneneHuss KOJIWYECTBa BEIIECTBA CMECH N, MPUHUMAIOT OOLIECIPUHSITOE
BBIpQKEHUE:!

New = MCM/HCM

TOJICTaBJISIS UCXOHBIE IAHHBIC, TTOTYUHM:

New = 12/22,2 = 0,54 Kr/KMOJIb

Cokpawennulil eapuanm omeema:
KOJMYECTBO BellecTBa cmecu paBHO 0,54 Kr/kMoiib

3. Kucnopon O; siBnsiercss uaeanbHbIM ra3aM. B ycioBue Takke ckazaHo, uto P = cons =
0,1MITa. CrienoBarenbHO 3aKOHY HICATHHOTO T'a3a UCIOJIb3YEM YPABHEHUE COCTOSHHUS:
PV = VRT, rue R — yaensHas nocrostHHasi Bo3ayxa (u3 tabmuibsl R = 287 Jx/kr*K).
Temnepatypy nepeBonuM B KenmbBunsl T = 283K. IlpeoOpaszyem ¢opmyny u
IIOJICTABUM 3HAUYCHUS:

V = MRT/P

ITockonpky M — macca He 3aj1aHa, TOT1a €€ IpUHUMaeM 1 Kr

V = 1*287%283/0,1*10° = 0,08




Cokpawennulii gapuanm omeema:
3
00BeM kucioposa pasex 0,08 m

4. TennoBoii moTok Q paBHBINA MOIIIHOCTH 3JEKTPOHArpeBaTes:
Q=1*U, Bt

MIOJICTaBJISISt UCXOAHBIE IaHHBIE, TOTYUHM:

Q=2*150=300 Br

Cokpawennulll 6apuanm omeema:
Ter10Boi noTtok paBHbii 300 BT

5. O0beM KIIIO MOJSI HIIeATBHOTO Ta3a nmpu HOVY, 9ucio mocTosiHHOE, UMEET YHCICHHOE
3HadyeHue — 22,4 M3/KMOITB.

CokpawenHvlli sapuanm omeema:
00BEM KWIJIO MOJIst uaeanbHoro raza npu HOVY pasen 22,4 M°/KMOJIb.

OIIK-3.4. OcyumecrBaser JKCIUIyaTaAlHI0 COBPEMEHHOI'0 TE€XHOJIOTHY€eCKOI0
0o0opyoBaHusl.

HepBin/'I Tan (l'[OpOl"OBOﬁ ypOBeHB) — [NOKa3bIBaAECT C(l)OpMHpOBaHHOCTB nmoxka3artejd KOMIIETCHII NN
«3HATBH»: TEIIOTEXHHYECKHE MPOIECChl MPOTeKAIIIMEe B TEXHOJIOTHYECKOM 000py/10BaHUHI
0TpAaCJIH.

TecToBble 3a1aHNA 3aKPbITOr0 THIIA

1. laByieHue 37T0... (BEIOCpUTE OJMH BapHaHT OTBETA)

a) cuiia, ACMCTBYIOMIAs IO HOpMaJu Ha €ANHUILY 00beMa

0) cuia, AecTBYIOMIAs IO HOPMAIH Ha €MHUILY TEMIIePaTyphl
B) CHJIa, IEUCTBYIOMIAsl 10 HOPMAJIM Ha €IMHUILYy CONSt

T) cuJjia, JeHCTBYIOMIAs IO HOPMaJll Ha eAMHHILY TUIOIIA U

1) cuja IEHCTBYIOIIAs Ha OKPYKAIOILYIO Cpey

2. 3akon JlanbToHa JJIA cMeCH MIeAJIbLHBIX ra30B MMeeT BH/: (BHIOEPUTE OJMH BAapHAHT
OTBeETa)

a) Pey =P1+ P2+ Ps....+ Py

0)P-V=M-R-T

B)C,+C,=R

ryq=Au+l

o) Au+#0

3. I'azoBast nocTosiHHAA onpeseJsiercs nmo ¢popmyie: (BbIOEpUTE OAUH BapUaHT OTBETA)
a)R=cp+cV

6) R= Ro‘},t

B) R= Ro/},L.

r)R=Au+pV

MHR=Ro+p

4. IlepBblii 3aK0H TePMOAUHAMMKH /IUIS1 H300apPHOI0 NMpouecca uMeeT BU/: (BbIOEpHUTE OJUH
BapHaHT OTBETA)

a){=—Au
0)q=Au+<¢
B) =11

r)q=Au




1) q=-Au

5. Teny1000MeH MeKAY KUAKOCTHIO H CTEHKOI 3T0... (BBIOEpUTE OJTMH BapHAHT OTBETA)
a) KOHBEKTUBHBIN TETNIOOOMEH

0) MHIYKTUBHBIN TEINIOOOMEH

B) CBOOOJTHBIN TETIOOOMEH

T') TaMUHAPHBIA TEIII000MEH

1) TYpOYJIEHTHBIN TETIO0OMEHO

g wINE
W ow | |H

6. Hpoqumaﬁme meKcm u ycmaHosume coomeemcmeue.

B TemioTrexHuke aJs YupomeHust BBIYHCJIEHUH BBedEHBI YCJI0OBHBIC 0003HAYEHHUA C
CAIMHUIAMU U3MEPCHUA.

YcTaHOBUTE COOTBETCTBHE YCJIOBHBIX 0003HAYEHHI K X CIMHULIAM U3MECPCHUS.

Ycnosnvie obosnauenus Eounuyvl usmepenus
1. DHTanemus - i a) %
2. KonmuecTBO TEroTs - Q 0) xJIx
3. YaenbHas ra3oBasi MOCTOsIHHAA - R B) Br/M*K
4. OTHOCUTETIBHAS BIAXKHOCTD - r) kJx/kr*K
5. TenmonpoBOIHOCTH - A 1) kJx/xr
e) kBt
Kiroun
1 2 3 4 5

Bropoii 3Tran (MpOABHHYTBHIH YPOBeHb) — IMOKa3biBaeT C(POPMHPOBAHHOCTb MOKA3aTesIsl
KOMIIETEHIMH «YMETb». IPUMEHATh 3HAHUSA TeIJIOTeXHUYECKHX NMPOLECcCOB NPH PeleHun
TE€XHOJIOTHYeCKHX 3a1a4.

3agaHusi OTKPBHITOrO THIA (BONPOCHI ISl ONPOCA):

1. Yro Takoe TEpMOAMHAMUYECKAS CUCTEMA...

2. Hopmanbabie pusmueckue ycnosus (HOY) umeroT cinenyromnme 3HAYSHHS. .
3. Chopmynupyiite BTOpO 3aKOH TEPMOIUHAMHKH..

4. PeanbHblii ra3 3T0..

5. Uro npencrapinsieT coboil Teopus TerUIonepeaadm. .

Kiroun

1. OTO COBOKYIHOCTb MAaTEPHAIBHBIX TEJ, HAXOISAIIMUXCS B MEXAHMYECKOM M TEILUIOBOM
B3aUMOJCHCTBUU APYT C APYTOM U OKPYKAIOLIUMU TEIAMMU.

2. T=273 Knm t = 0°C;




P =101325 I1a uau P = 0,1 MI1a;
v=224 M3/KM0JIB;

3. Henp3s mocTpouTh MaliMHy, KOTOpas OTHHMasia Obl TEIUIO OT OJHOTO HMCTOYHHKA H
npeBpamaiia 061 ero B pabory 0e3 Toro, 4roObl Teno, MPUHUMAIOIIEE YYacTHE B
pabovmx mporeccax He MpeTepreBaio Obl KaKuX-JIn00 W3MeHeHui. Beunblil 1BUratesnn
HE BO3MOXKEH.

4. a3 y KOTOpPOro IEHCTBYeT CHJIa MEXIy MOJCKYJaMH M STHMH CHJIAMH M CaMHUM
00BEMOM MOJICKYJI IPeHEOpeUb HEIb34.
5. Hayky, u3nararooniyro 3aKkOHbI PaclpoCTPaHCHUs M IEpeladd TeIula MEXIy TEeJIaMH.

PaznuyaroT Tpu Buaa TeriooOMeHa:
1. TermonpoBOAHOCTH (KOHIYKIIHS).
2. Konsekuusi.
3. Uznyuenue.

Tpernii 3Tan (BbICOKHII YPOBEeHb) — MOKAa3bIBaeT CHOPMHPOBAHHOCTHL IOKA3aTeIsi
KOMIIETEHIIMN «BJIAJETh»: HABBIKAMHM BeleHUS] W KOHTPOJS TelI0TeXHHYEeCKUX
MPOLECCOB.

Jliis1 pelieHus MOCTABJIEHHBIX 32/1a4, IOHA00MTCHA KAJbLKYJIATOP.

IlpakTH4yeckue 3aaHus:

1. PaccuuTaTh CpeAHIOI0 MAacCOBYIO TEIUIOEMKOCTh BO3yXa Cy IPU MOCTOSHHOM 00beMe B TOM
)K€ MHTEpBaJie TeMIeparyp. MI3BeCTHO 4TO MaccoBasi TEINIOEMKOCTh B 3TOM cllydae Oy/eT paBHa
¢p= 1,86 x/lx/kr*K.

2. Bo Bpems MpoOXOKIEHUS BO3JyXa Yepe3 CYIIMIBHYIO YCTAaHOBKY, HEOOXOIMMO OIPEICTUTh
ero 4acoBoil pacxoa G, U3BECTHO YTO cuiia TOKa moctosiHHa | = 2 A, Hanpsbkenue B cetu U =
155 B. TerutoemkocTh B Havase mporiecca iy = 25 k/[x/kr, B KoHIle mporiecca i = 75 kJK/KT.

3. OmnpenenuTh 3aTpaThl TEIJIa HA HATPEB BO3/IyXa BO BPEMsl CYIITKH, 3HAS YTO TEIUIOCOICPIKaHNE
B HayaJje mpoiiecca Harpesa iy = 21 kJ[K/KT B KOHIIE mpoiiecca Harpesa iy = 77 kJIK/KT.

4. Tlocne mpoliecca HarpeBa MPOUCXOTUT Tporece cymku. OmpenennTs KOJIMYEeCTBO Teria
yIIeaiIee Ha CYIIKY, TPH 3TOM H3BECTHO YTO TEIUIOCOJEpKaHUE B KOHIIE Harpesa i, = 77
KJK/KT.

5. V3 mapopacmpenenurens map mocTymnaeT B MapoByl TypOUHY, IIe pacIIUpseTcs 10 CTEIeHH
cyxoctu X. Omnpenenutb MoJe3HYI0 paboTy 3a MUK Lpgpesy. [Ipy 3TOM M3BECTHBI ABE pabOTHI
npu aguabatHoM pacumpenuu Li = 792 x/Ix/kr m Lz = 298 kJDx/kr, a Takke Teruiora
3aTpayeHHas Ha MOBBIIICHUE TEMIEPaTyphl B apopactpeaenurene gz = 530 xx/kr

Knroun

1. Pacuer cpenneli MaccoBOW TETUIOEMKOCTH BO3ayxa mpu V = CONSt ompeaensioT mo
bopmyre:
Cv=Cp—R, xIx/xr*K
rae R — yaenbHas ra3oBas mocTossHHast Bo3ayxa, R = 0,287 xJx/kr*K
TOJICTaBJISSl UCXOHBIE IAHHBIC, TTOTYUHM:
Cv=1,86-0,287 =0,713 xJIx/kr*K

Cokpawennulii sapuanm omeema:
CpemHsisi MaccoBas TEIUIOEMKOCTh BO3AyXa MpH IMOCTOSHHOM o0Obeme paBHa 0,713
kJK/kr*K




Yacosoii pacxon Bo3ayxa G, MpOXOIAIIETo Yepe3 CYIIMIbHYIO YCTAaHOBKY, ONpEeIseM
U3 ypaBHEHHUs TEIIOBOTo OanaHca Kajmopudepa:
3,6%1*U = G*(i,—1iy)
rae: 3,6 — koaddunueHt nepesoaa u3 Bt B k/[x.
[Ipeobpaszyem dopMyity, MOACTABUM YUCIICHHbIC 3HAUEHUS U HailieM pe3ysbTaT:
G =3,6*1*U/ i — iy = 3,6*2*155/75-25 = 1116/50 = 22,3 kr/u

Cokpawennulll 6apuanm omeema:
4aCOBOM pacxo]1 BO3ayXa paBeH 22,3 Kr/4

Bo Bpems mpoiiecca HarpeBe Bo3jyxa BJIArocoJIepKaHue ero He MEHsIeTCsI, HO MIPU ATOM
MEHSIETCS ero Temiocoiepkanue i [ToaToMy 3arpaThl Tema Ha HarpeB BO3Iyxa
orpeaensieM o hopmyiie:

Ou = Ip — Iy, KJIK/KT
MIOJICTABJISASL KCXO/THBIC TAHHBIE, TOJTYUHM:

Qu =77 —21 =56 xJx/kr

Cokpawennulli sapuanm omeema:
3aTpathl TEIJIAa HA HAarpeB paBHbBI 56 KJK/Kr

Bo Bpemst mporiecca CyIIKH TEII0COAepKaHUe OCTAeTCs MOCTOsTHHBIM | = const. Ho cam
MpOIecC CYIIKH MPOTEKaeT OT iz 10 i3. IloaTOMy 3arparhl Temsia Ha CyIIKYy BO3IYyXOM
omnpenenum 1o gopmyie:

Qe = Iz — i1, KJIK/KT
HOJICTABJISIS HCXO/HbBIC JaHHbIC, TOTYUUM:
Qe = 77 — 77 = 0 x[x/kr

Coxpawennulii apuanm omeema.:
3aTpathl TeIia Ha cymky paBHbl 0 KJK/Kr

[Tone3nas paboTa 3a UK paBHA CyMM€ padoT B ailna0aTHBIX PaCIIMPEHUSIX (TIPOIIECChI
1 u 2), MUHYC TEIIOTa, 3aTpavyeHHasl Ha TIOBBIIICHUE TEMIIEPATyPHI B
napopacrpeaenuTesne. 3anumem GopMyy:

I—none3H. = I—l + |—3 - 0o, KI[)K/KF
MTOJICTaBJISISl UCXOIHBIE IAHHBIC, TTOTYUHM:

Lioness. = 792 + 298 — 530 = 560 xJIx/xr

Coxpawennvlii sapuanm omeema:
nosie3Has pabora 3a nukia paBHa 560 kJK/Kr
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OuneHo4HbIE CPeCcTBa A5 POBEJICHUs IPOMEKYTOYHOM aTTeCTAMHI
[TpomesxyTouHas aTTecTanus IpOBOJUTCSA B (JOPME YCTHOTO 3a4eTa.
Bonpocs! 1uis1 3a4era

Uro u3ydaer TeXHUYEeCKask TepMOIUHAMUKA?

TepMmonnHaMuyeckasi cucTemMa 3To

JlaTp onpeneneHue 1aBICHUAI0

Urto Takoe yaenbHbIi 00bEM

Kak mpoBepuTh MpaBMIIBHOCTH pacdyeTa OOBEMHBIX JI0JIel cMecu?

3akoH [lanbToHa 17151 CMECH UCalbHBIX T'a30B:

UT0 MMEHHO OCTaeTCsi HEM3MEHHBIM B M300apHOM Mportiecce?

Uto Takoe HOVY?

[TodeMy TeMI0EMKOCTh TIPH MTOCTOSHHOM JIABJICHUH BCET/1a OOJIBIIE TEIIOEMKOCTH TIPH
MIOCTOSIHHOM 00beMe ?

. Io xakoii popmyse onpeaensercst abCONMOTHOE JaBiieHUe?
11.
12.
13.
14.
15.
16.
17.
18.
19.

Kakoii Bus nmeeT nepBbiid 3aKOH TEPMOJAMHAMUKH TSI ©1300apHOTO Iporecca?

[Tox MIOTHOCTHIO MOHUMAKOT:

Kakoii pusndeckuii cMbICT yIeIbHON Ta30BOM MOCTOSITHHON?

B uem ypaBHenue PV =RT BrIpakaeT 3aBUCUMOCTb IapaMeTpOB?

I[To xakoii popmyse onpenesnsieTcst ra3oBasi HOCTOSIHHAS?

MaccoBast TEIIOEMKOCTh MPH MOCTOSTHHOM 00béMe (Cy):

VYHuBepcanpHas ra3zoBas OCTOSIHHAA JIs1 BCEX Ia30B paBHA:

B xJlx/kr -K u3mepsiercs:

[Tpu xakom 3HaUeHUH N (TTOKA3aTENsI MOJTUTPOIIBI) MOJUTPOIHBIN Mpoliecc mpeodpasyercs B
M300apHBII?

W3meHeHne BHYTpEHHEH SHEPTUH B U30XOPHOM TpoIlecce omnpeensercs mo Gpopmysne:
VYpaBuenue P,/P; = To/T1 BeIpaskaeTcst 3aBUCUMOCTh TAPaMETPOB B:

MaccoBast TeII0€MKOCTh BBIUUCIISIETCS TT0 popMyIie:

WneanbHslil ra3 31o:

Peanbnbliit ra3z sro:

B kakux enqununax uzmepsiercs sHTanbnus (1)?

JlaTh onpeneneHne UICTUHHOM TETJIOEMKOCTH.

[TnoTHOCTD U yeNnbHBINH 00BEM CBSI3aHBI 3aBUCUMOCTHIO:

Kak ompenenuTs CpeqHIO TEIIOEMKOCTh B MHTEpBaie OT {170 t, mone3ysace Tabnunamu
termoemkocteit ot 0 70 2000° C?

Uro Takoe sHTANbNUS 17

UYro Takoe sHTpOnHUs S?

| — SHTAJIBITUS UMEET BBIPaKCHUE!

Yrotusmepstor ncuxpomerpom Accmana?

Yemy paBeH 00beM 1 KHII0 MOJIst HI€ANIbHOTO ra3a npu HOY?

ITo popmyne £ = R-(T,-T1) onpenensiercs:

Bnaroconepxanue - 3TO OTHOIIEHHE:

Brnaxnsiit BO31yx — 3T0:

Kakoii nmap Ha3bIBalOT HACBILIEHHBIN, KAKON HE HACBHIILIEHHBIN?

VYpasHenue KnaiinepoHna umeer BULI:

Jlalite onpeneneHue yaeabHON TEINIOEMKOCTH.

KonnuecTBo Temia, moaBEICHHOTO K TETY IPH H3MEHEHUH TEMIIEPaTyphl HA BETUIHNHY
At = tp-t; onpenensercs as:

TenmonpoBOAHOCTHIO 3TO:

N3nydenue 3to:
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Kousekius 3To:

TemnepatypHbIil TpaieHT, B3AThIH ¢ 0OpaTHBIM 3HAKOM, Ha3bIBACTCS?

[1n10THOCTD TEIIOBOTO MOTOKA BhIpAXkKaeTcsi?

TennooOMeH MEX Y KUAKOCTHIO U CTEHKOW Ha3bIBACTCS?

CB000IHOE IBHKEHUE ITO:

JlamuHapHOE IBH)KEHHE B MPOIECCE TEIUIONEePEaaqr MPOUCXOTUT?

TypOyneHTHOe IBIKEHUE B MPOIIECcCe TEILUIONEpeIaun XapaKTepHO?

[Ipu mamMuHApPHOM JBH)KEHUH MTEPEHOC TEIIA 10 HOPMAIH K CTEHKE OCYIIEeCTBIIACTCS?
Kpurtnueckas ckopocTs, onpeesnstonias nepexo/1 u3 JaMUHAPHOTO ABUKEHUS B
TypOyJIeHTHOE ISl JIFOOOU KUJIKOCTH UMEET BU/I;

Ha nnteHcuBHOCTH TeIUIONEpEIayl OKa3bIBAET BIUSAHUE?

Bripaxxenue 3akona Herorona-Puxmana umeer Bu:

Teno, koTopoe xapakTepu3yeTcss HAauOOIbIICH SHePTrUe N3MYISHHS ISl BCEX 9acTOT 10
CPaBHEHHUIO ¢ COOCTBEHHBIM U3JIyY€HHUEM APYTUX TeJl, Ha3bIBaeTCs?

[110THOCTD MOTOKA U3ITYYECHHS U3MEPSETCS:

3akon Credana-bonbimana onpeaensercs:

WNHTerpaibHBIM U3JIy4eHHEM Ha3bIBACTCA?

£ — kK03 (HULUEHT, XapaKTePU3YIOIIHI CTENEHb:

TepMmudeckoe CONMPOTUBICHUE TETIOMPOBOIHOCTH UMEET BU/I;

Tepmudeckoe CONMPOTHBIICHUE TETUIONEPEaur UMEET BHI:



4. METOIUWYECKHUE MATEPHAJIbI, ONPEJE/ITIOLIAE ITPOUHEAY PbI
OIEHUBAHMUS 3HAHUU, YMEHNUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb

TectupoBanue 1uisi MPOBEACHUS TEKYIIETO KOHTPOJISI MPOBOAMUTCS ¢ OMOLIBIO CUCTEMBI
nuctaHionHoro oOydyenus. Ha TectupoBanme otBogurtcs 10 munyr. Kaxkapiii Bapuant
TECTOBBIX 3aaHuil BkiItoyaeT 10 Bornpocos. KonnuecTBO BO3MOXKHBIX BAPUAHTOB OTBETOB — OT 2
1o 10. Crynenty HEoOXOJIMMO BBIOpaTh OJWH MPABUJIBHBIA OTBET. 3a Ka)Iblii IMPaBUIIbHBIN
oTBeT Ha Bompoc mpucBauBaercs 10 Oamros. Illkana mepeBoga: 9-10 mpaBUIBHBIX OTBETOB —
OLICHKa «OTIMYHO» (5), 7-8 IpaBWIbHBIX OTBETOB — OILIEHKA «Xopouio» (4), 6 mpaBHIbHBIX
OTBETOB — OIICHKA «YyAOBJIETBOPUTENbHO» (3), 1-5 mpaBHIIBHBIX OTBETOB — OIICHKA «HE
YIIOBJIETBOPUTEIBHO (2).

Onpoc Kak cpencTBO TEKYIIEro KOHTPOJISI MPOBOAUTCA B (DOpME YCTHBIX OTBETOB Ha
Bonpockl. CTy/IeHT OTBEUYAET Ha MOCTABJIEHHBIM BOIIPOC Cpa3y, BPEMs Ha MOJATOTOBKY K OTBETY
HE IIPEI0CTaBIISACTCA.

JlaGoparopHble 3aaHUsl KaK CPEICTBO TEKYLIEro KOHTPOJS MPOBOASATCS B MHUCbMEHHOU
dopme. CTyneHTy BblIaeTcs 3aaHue U npenocTasisgercs 10 MUHYT AJs HOATOTOBKH K OTBETY.

IIpomekyTouHas aTTecTANMA

3aueT NpOBOJIUTCS MYTEM MOJBEACHHUSI WTOTOB MO pPE3ylbTaTaM TEKYILErOo KOHTPOJIS.
Ecin cTyneHT He chpaBWICA C YacThIO 3aJlaHUK TEKYIIEro KOHTPOJIA, €My NPEJOCTaBIAETCS
BO3MOXHOCTh CIaTh 3a4eT HAa MTOTOBOM KOHTPOJBHOM MEPOIpPHUATHU B (popMe OTBETOB Ha
BOIIPOCHI K 3a4€Ty WJIM TECTOBBIX 3a/aHuil K 3aueTy. Popmy 3auera (ONPOC UIM TECTUPOBAHUE)
BbIOMpAET MPENOoJaBaTelNb.

Ecnu 3auer mpoBoauTcs B (popMe OTBETOB Ha BOIPOCHI, CTYIAECHTY IpeIJlaraercst OJuH
WM HECKOJIBKO BOIIPOCOB U3 MEPEUHs BOIPOCOB K 3aueTy. Bpems Ha MOArOTOBKY K OTBETY HE
IIPEIOCTABIISAETCS.

Ecnu 3ader mpoBonutTcs B (GopMe TECTOBBIX 3aJaHUN K 3a4eTy, TEeCTUPOBAaHUE IS
IIPOBEJEHUS TEKYILErO0 KOHTPOJIA MPOBOAUTCS ¢ MoMomplo CHCTEMBI JIHCTAaHIMOHHOTO
oOyuenusa. Ha tectupoBanue otBogutcss 10 muuyr. Kakaplii BapuaHT TECTOBBIX 3aJlaHUI
BKitouaeT 10 BompocoB. KonnuecTBO BO3MOMKHBIX BapUaHTOB OTBETOB — OT 3 10 5. CTyneHTy
HEoOX0UMO BBIOpaTh OJIMH TMpPaBWIbHBIA OTBET. 3a Ka)/Abli MpaBWIbHBIA OTBET Ha BOIPOC
npucBauBaercs 10 Gamos. [llkana nepeBona: 9-10 npaBUIIBHBIX OTBETOB — OLIEHKA «OTIUYHO
(5), 7-8 mpaBWIIBHBIX OTBETOB — OICHKA «XOpoImio» (4), 6 NpaBWIBHBIX OTBETOB — OIICHKA
«yZIOBJIETBOPUTENHHOY (3), 1-5 MpaBUIIbHBIX OTBETOB — OIIEHKA «HE YJJOBJIECTBOPUTEIBHO» (2).



