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Pabouast mporpamMmma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

. NOpsiIka OpTraHU3allid M OCYNIECTBICHHS OOpa30BaTENbHOW JEATEIBHOCTH IO
o0Opa3oBaTelbHbIM MpOrpaMMaM BBICIIEr0 O00pa3oBaHHMA — @porpamMmam OakalaBpHara,
nporpaMMaM  CHEIUaJUTeTa, IPOrpaMMaM  MarucTpaTypbl, YTBEPKIACHHOIO IPUKA30M
MuHucTepcTBa HayKu U Bbiciiero oopazoBanus Poccuiickoit @eaepanun ot 06.04.2021 No 245;
o ®enepalibHOTO rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa BBICIIETO 00pa30BaHUS
(®IroC BO) mno HampaBneHuto noaroroBku 19.03.03 IlpoaykTel nuTaHWs KUBOTHOTO
MIPOUCXOXKACHUS, yTBepKaeHHoro [IpukazomM MuHuCTepcTBa HAyKHd U BBICIIET0 00Opa3oBaHUS
Poccuiickoit @enepanuu ot 11.08.2020 Ne 936.

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO IPOrpaMMy:

CTapLIMi MPENnoIaBaTeslb C.B. Pbrxuii

Pabouass mporpamMma paccMOTpeHa Ha 3acefaHud Kadeapbl TPAKTOPOB U aBTOMOOMICH
(mpotokon Ne 9 ot 14.04.2025 1.).

3aBenyommii kageapoi A.H. bproxoBeuxkui

Pabowas mporpamma pexoMeHJ0BaHa K HCIOJIB30BAHUIO B yU4EOHOM IPOIECCe METOAMYECKOU
KOMHUCcHel (akyIbTeTa MUIIEBbIX TeXHOI0rui (mpotokon Ne 9 or _24.04.2025 1.).

IIpeacenaresb MeTOANYECKOH KOMHCCUH A.K. IInBoBap

PykoBoauTeib 0CHOBHOM NPo¢ecCHOHANbHOMI
o0pa3oBaTe/ibHOI NMPOrpamMMbl B.I1. JIapuukuii




1. Ilpeamer. Llean u 3aga4u TUCHUIJIMHBI, €€ MECTO B CTPYKTYype
o0pa3oBaTeJbHOM MPOrPaMMBbI

IIpeamMeToM JMCHMINIMHBI SBSIIOTCA  (YHIAMEHTAIbHBIE 3aKOHBl IPUPOJBI O
NPEBPALICHUSIX JHEPTrUM B Pa3IMYHBIX MpoleccaX W TOBbIMEHHE 3(P(EKTUBHOCTH pabOTHI
XOJOAMIBHBIX YCTAaHOBOK M alIapaToB, B KOTOPBIX HCIIOJIB3YIOTCS 3TH Ipolecchl. Bompocsl,
paccMaTpuBaeMble B KypcCe, SIBJISIFOTCS OCHOBOW I pacu€ra U NMPOCKTUPOBAHUS JIBUTraTENEH
BHYTPEHHEI0 CTOPaHMsI U XOJIOANIBHBIX YCTAHOBOK Pa3IMYHOIO HA3HAUEHUS.

Meab0 TUCHUIIMHBI SBJISIETCS MOJYYSHUE 3HAHWUH O TEIUIOBBIX IPOIECcCcax U TEIUIOBOM
000pyIOBaHUH, UCTIOIB3YEMBIX B TEXHOJIIOTHYECKHX HpoIieccax 00pabOTKH NPOAYKTOB MUTAHUS

OCHOBHBIMH 32/12a4aMHU U3yY€HUS TUCLMUIUIMHBI ABISETCA:

dopMupoBaHHE TBOPYECKOTO IMOJIXOJA K PEIICHHIO NMPAKTUYECKUX 3ajad, KacalolMXcs
TCIIJIOBBIX IIPOLECCOB.

MecTo AMCHUILIMHBI B CTPYKType o00pa3oBaTejibHOH mporpamMmbl. JlucuurivHa
«TeroTexHuKa» OTHOCHTCS K aucuuiuinHam obOszatensHoil wactu  (B1.0.29) ocHoBoid
npodeccuoHanbHOM 00pa3oBaTeIbHONW INporpaMMbl Bbiciiero oOpaszoBanus (nanee — OIIOIT
BO).

JucuuninuHa uyutaercs B 4 ceMecTpe, OCHOBBIBaeTCs Ha 0aze JUCHUILINH:«DU3UKay,
«Xumusy, «Bpiciias MmaremaTukay.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUYE€HUsI 10 JUCIUIIINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yibTATAMHU OCBOEHUSI 00pa30BaTeIbLHOM

NPOrpaMMblI
KOI[LI (I)OpMyIlI/II)OBKa HHI[HKaTOpI)I JOCTUIKCHUSA HﬂaHI/IpyeMble PeE3yJabTaThI
KOMHCTEHIII/lﬁ KOMIICTCHIIUU KOMIIETCHIIUHN oﬁyqe}mﬂ
OIIK-3 CnocoOHOCTh OIIK-3.1. 3HaTbh: OCHOBHBIC 3aKOHBI
WCIIOJIB30BATh 3HAHUS OOOCHOBBIBaE€T  BBIOOP | TEXHUUECKOU
MHXEHEPHBIX MPOLECCOB | COBPEMEHHOTO TEPMOJAMHAMHUKH,
npu PEIICHUH | TEXHOJIOTUYECKOTO TemiooOMeHa i
npohecCuOHaTBHBIX 00opya0BaHUS JUTS | TETUTOTIEPEIauH.
3a/1ad M OKCIUTyaTaluu | Tpo¢eCCuOHAITBHBIX YMeThb: pemarh THIIOBBIE
COBPEMEHHOTO 3aja4 3aa4d 110 TEIIOTEXHUKE,
TEXHOJIOTHYECKOTO MIPOBOIUTH
00opyaOBaHUS u TEPMOAMHAMHYECKHE
npuOopoB pacueTsl paboumnx
MPOIIECCOB B
TEIIOTEXHUYECKHX
YCTPOMCTBAX,
MPUMEHIEMBIX B OTpPacy,
MIPOBOUTH pacueTsl
TEII000MEHHEIX
anmnapaTos.
HNMeTh HABBIKH.
onpeieeHus
TEPMOIMHAMHUYECKUX

[apaMeTpoB C MOMOIIbBIO
muarpaMm 51 TaOJIHIL,
METOIUKON pacdera
TeNI000MEHHOI0




Koxabi DopMyJIHPOBKA HNnapukaTtopel noctuxkenusi| Ilianupyemblie pe3yabTaThl
KOMIIeTEeH LM KOMIIeTEHIIMH KOMIIETEeHIIMHT o0yueHMus1
000pyIOBaHUS.
OIIK-3.2. 3HaTh: TEIUIOTEXHUYECKUE

JleMoHCTpUpyeT 3HaHHUsA
MH)KEHEPHBIX IPOLECCOB
npu pelieHun
TEXHOJIOTUYECKUX 3a]1a4

MPOLIECCHI MPOTEKAMOLINE B
TEXHOJIOTUYECKOM
000pyI0BaHUU OTPACIIH.
YMeTb: MPUMEHSATh 3HAHUS
TCIINIOTCXHNYCCKUX
MPOLIECCOB MPH PELICHUH
TEXHOJIOTUYECKUX 3a/1a4.
MeTh HABBIKH: BEICHHS U

KOHTPOJIS
TEIUIOTEXHUYECKUX
IIPOLIECCOB.
OIIK-3.3. 3HaTh:  YCTpPOWCTBO M
OcyuiecTBisieT 1eHCTBUS | IPUHLIUIT paboThI
1o IIPEIOTBPALLEHUIO | TEXHOJIOTUYECKOTO
BO3HUKHOBEHUS o0opyoBaHus,
Ype3BbIYalHbIX OCYILIECTBIATH JEHCTBUS 110
CUTyalluli, CBSI3aHHBIX C |IIPEIOTBPALICHUIO
JKCILTyaTanuen BO3HUKHOBEHUS
TEXHOJIOTUYECKOIO YPE3BBIYANHBIX CUTYALUH.
0o0opy10BaHus YMeTb: 3KCIUIyaTHPOBAaTh

pa3yInyHbIE BU/IBI
TEXHOJIOTMYECKOT0

00opy0BaHus U IPUOOPHI.
HNmernb HABBIKU:
HaCTPOWKH, PETYIUPOBKU U
KOHTPOJISI npu
JKCIUTyaTalluu  Pa3IUYHBIX
BUJIOB  TEXHOJOTMYECKOIO

000py1I0BaHUs U IPUOOPOB.




3. O0béM TMCHUIUIMHBI U BUAbI Y4eOHOM padoThI

Ouno-
3aouHas 3a04YHas
Ounas ¢popma oOyueHHs dopma dopma
00y4eHUS | 0OyueHHs
Bunsr pabor 00BEM ua- BCEro BCEro
BCEro coB =
3au.ej./ % 3
4acoB = g .
8 8
<t o
OO6mast TpyA0EMKOCTh JUCIUIUINHBI 3/108 3/108 3/108 -
KoHnTtakTHas oOy4aronmxcs ¢
npenogaBaresieM (1o BUAaM Y4eOHBIX 46 46 10 -
3aHSATHH) BCETO, B T.4.
AynmuTopHas padora: 46 46 10 -
Jlekuun 18 18 4 -
[IpakTHuecKue 3aHATHS - - - -
JlaGopaTopHbie pabOThI 28 28 6 -
[pyrue Bubl ayIMTOPHBIX 3aHATUN - - - -
CamocrosTenpHas pabora oOyJaronuxcs, 62 62 98
qac ]
Buna npomexxyTouHO#M arTectanum (3a4€T,
SK3aMeH) 3auer 3auer 3auer -
4, Copep:xanue QM CHUATIHHBI
4.1. Pa3enbl JMCHUNIMHBI 1 BU/IbI 3AHATHH (TeMAaTH4YeCKHUil MJ1aH).
15911 Paznen qucuumimHel JI 113 JIP CPC
Ounas ¢opma oOyueHus
Pasnen 1. Texuuueckasi TEepMOIMHAMUKA 12 - 14 40
1. [Tema 1. BregeHue B JUCHUTUIMHY 2 - -
2. [Tema 2. CMech HealbHBIX Ta30B 2 - 6
3. [Tema 3. Temn0eMKOCTh CMECH T'a30B 2 - 6
Tema 4. [1epBblif 3aKOH TEPMOAMHAMUKH.
4. |MccnemoBaHne TEPMOAMHAMUYIECKUX TPOIECCOB 2 - 8
BTOPOU 3aKOH TEPMOANHAMUKH
5. [Tema 5. BnakHslii BO31yX 1 - 6
6. [Tema 6. McreueHue ra3oB 1 apoB 1 - 6
7. [Tema 7. BoasiHoii map 2 - 8
Pasjen 2. Teopusi Tenyiood0MeHa 6 - 14 22
8. [Tema 8. TemmonpoBOIHOCTh 2 - 6
9. [Tema 9. KOHBEKTHBHEI TEIIOOOMEH. 2 - 8
10. [Tema 10. TermiooOmeH nsznydenuemM. Terionepenada 2 - 8
Bcero 18 - 28 72
3aouHas hopma 0OydeHHs
Pasznen 1. Texuuueckasi TEePMOAUHAMHUKA 4 - 60
1. [Tema 1. BBegeHue B qUCIUTUIMHY - 2
2. [Tema 2. CMech HIealbHBIX Ta30B 1 - 12




3. [Tema 3. TemnoeMKOCTh CMECH T'a30B 1 - 2 12
Tema 4. [1epBblit 3aKOH TEPMOTUHAMUKH.

4. |HMccrnenoBaHue TEPMOIUHAMUYIECKUX MTPOIIECCOB U 1 - - 12
BTOPOM 3aKOH TEPMOAMHAMUKHU

5. [Tema 5. BrnaxHslii BO31yX 1 - 2 12

6. [Tema 6. McreueHne ra3oB u napos - - - 5

7. [Tema 7. BoasiHoii map - - - 5
Pa3nen 2. Teopusi Tensi0o06MeHa - - 2 38

8. [Tema 8. TemmonpoBOIHOCTH - - 2 12

9. [Tema 9. KoHBEKTHUBHBII TEIIIOOOMEH. - - - 12

10. [Tema 10. Terutoobmen m3nyuenueM. Teronepenaya - - - 14
Bcero 4 - 6 98

4.2. Conep:xaHue pa3/iesioB y4eOHOM M CHUILIHHBI.

Paznen I. Texauvyeckasi TepMOJAUHAMUKA

Tema 1. BBenenune B IMCHUILIUHY

TexHuyeckass TePMOJMHAMHKA H3y4aeT 3aKOHOMEPHOCTH TEIUIOBOM M MEXaHWYEeCKOM
sHepruu. OHa SBJISETCS TEOPETUYECKOW OCHOBOM pacdyeTa U NPOEKTUPOBAHUS TEIJIOBBIX
JBUTATENCH U XOJIOIUIbHBIX YCTAaHOBOK.

TepMoaMHaMHUYeCcKasi CUCTEMA - COBOKYNHOCTb MaTepUaIbHBIX TEJ, HAXOIALIMXCS B
MEXaHUYECKOM U TEIUIOBOM B3aUMOJICUCTBUU APYT C IPYTOM U OKPYKAIOIMIMMH TEIaMH.

OO0BEKTOM U3Yy4YEeHHUsI B TEPMOJMHAMUKE CIIY>KUT BELIECTBO, HA3bIBAEMOE PAaOOUUM TEJIOM
(map, ra3, IpOAYKTHI CTOPaHUS U T.IL.).

@®u3nyeckue BEIMYMHBI, OIPEAEISIOUINE COCTOSHUE TEPMOAMHAMUYECKON CHCTEMBI,
Ha3bIBAIOTCS TApaMETPAMU COCTOSHUS.

Tema 2. Cmech naeanbHbIX Ia30B

HNneanbHbIM ra3oM Ha3bIBaKT BOOOpakaeMbli ra3, y KOTOPOTO OTCYTCTBYIOT CHJIBI
CLIETIJICHUS MEX/ly MOJIEKYJIaMH, a CaMH MOJIEKYJIbI IIPEACTaBIAIOT cO00M MaTepuaibHble TOUKH,
He UMeroIue oobema.

PeasibHbIe raspl, y KOTOPBIX JEMCTBYIOT CUJIBI CLEIUIEHHUS MEXAY MOJIEKYJIaMH, U STUMH
CHUJIaMU ¥ caMUM 00bEMOM MOJIEKYJI TPEHEOPEUb HEb3s.

OcCOo0eHHOCTh, XapaKTepu3ylollas Tra3oBbleé CMECH BbIpaXkaeTcs 3akoHOM JlanbToHa,
COIIACHO KOTOPOMY OTIENbHBIN a3 B CMECH CIIEJyET CBOEMY YPaBHEHMIO COCTOSIHUS, KaK €CIIU
ObI He OBUIO JPYruX €€ COCTaBHBIX YacTel (3aKOH HE3aBUCHUMOCTH COCTOSIHUS), T.€. KaX/IbIH ra3
B CMECH MPOM3BOAMT TAKOE YAaCTUYHOE (MaplualibHOE) JaBJI€HHE, KaKoe uMen Obl JaHHBIN Tras,
3aHHUMas Becb 00bEM, 3aHUMAEMBbIi CMEChIO rasa.

Tema 3. Tenji0eMKOCTb CMECH I'a30B

YaeabHasi TeNJI0eMKOCTh — 3TO TO KOJUYECTBO TEIJIa, KOTOPOE HATO COOOIIUTH WIIH
OTHSTH OT €IMHUIBI KOJIMYECTBa BEIIECTBA B JIAaHHOM IIPOLIECCE M3MEHEHHS €ro COCTOSHUS,
4yT00BI M3MeHUTh Temrieparypy Ha 1 °C wimm K. Paznuuaior MaccoByro, 00beMHYIO U MOJIBHYIO
TEIIOEMKOCTH.

Tak Kak TEIIOEMKOCTb ra3a epeMeHHasl BETMYHNHA, 3aBUCSILAs OT TEMIIEPATYpPbl, TO IIPH
HarpeBaHUM Ha KaXIbIH TIpagyc pacxoayeTcss pa3sHoe KoaudecTBo Teruia. CpenHss
TEIUIOEMKOCTh B IPEJENIax TeMIIeparyp t1 u ta.

Uem wmenbme pa3HocTh t—t1 , Tem Oonbine npuOIMKASTCS 3HAYCHHE CpPEIHEH
TEIJIOEMKOCTH K 3HAaYEHHUIO HCTUHHOM TEIUIOEMKOCTH, T.€., Koraa (t2-t1) — 1.

3HaueHusi KUJIOMOJIBHBIX TeruioeMKocTed nmpu P u V = const, ecnu npeHeOpeub UX
3aBUCUMOCTBIO OT T OyJyT paBHBI UMCITy MOCTYNATEIbHBIX U BpaIlaTeIbHBIX CTENEHEeH CBOOOIbI
MOJIEKYJ JaHHOTO ra3a.

Tema 4. IlepBblii 3akoH TepMoanHaMuku. McciaenoBaHue TepMOAMHAMHYECKHX
NpPoLecCcOB M BTOPOIi 3aKOH TePMOAUHAMUKH



[TepBblif 3aKOH TEPMOAMHAMUKHU SIBIISETCS BBIPAKEHHEM OOIIETr0 3aKOHA COXPAHEHUs U
IIPEBPAILCHUE DHEPIUH, T.C. IEPBBIA 3aKOH TEPMOJMHAMUKU AHAIUTUYECKU BBIPAYKAET 3aKOH
COXPAHEHHUs MAaTEPUU U JABHIKCHUS.

IlepBbIil 3aKOH TEPMOJMHAMMKU BBIPAXKAETCA: BO BCEX CIIydasx, KOrJa HCYE3aeT
HEKOTOPOE KOJMYECTBO TEIUIA, BOSHUKACT BIIOJHE ONPEACIECHHOE KOJMYECTBO MEXAHMYECKOHU
DHEpPTUU, |, HAOOOpPOT, TPU COBEPLIICHHH KAaKOW-IMOO pabOTHI MOSBISAETCS BIOJHE
OIPEEIIEHHOE KOJIMYECTBO TEILIa.

WIA: HEBO3MOXHO CO3/aTh MAIMHY, MPOU3BOMANIYI0 pabory ©0e3 TOoro, dToOBI
SKBMBAJICHTHOE KOJIMYECTBO SHEPTUHU APYTOro BUAA HE UCUE3ATI0.

To ecTp, HEBO3MOKHO IOCTPOUTH JBUTATEb, KOTOPBIA BbIpaOaThIBAJ Obl SHEPTUIO, HE
noTpelIIsist KaKoH-IM00 Ipyroi SHEprum.

Beunslii [BUraTeb HEBO3MOXKEH.

Ecim k 1 xr rasa B nuiauHApe ¢ MOABUKHBIM IOPIIHEM IOABECTH ( €AMHHUI TEIUIA, TO
TEIUIO PacXO0yeTcsl Ha U3MEHEHNE BHYTPEHHEH SHeprun Au U COBEpIIeHHE BHEIIHe paboTsl L.

Tenno coobmaemoe ABMXKYyIIEeMycs Tely (Trasy, napy) WIET Ha yBEJIWYEHHUE SHTAIbINU
(Ternocoaep:KaHUsl) U BHEIIHEW KMHETUYECKON SHEPTUH, T.€. Ha YBEIMYEHUE CKOPOCTH MTOTOKA.

BuyTpenHss d3Heprus U eé cBOMCTBA.

Kaxnas wMmonekyna oOnajgaer KHHETHYECKOW SHeprued MoCTyHNaTeIbHOIro u
BpalllaTeIbHOTO JABM)KEHHSA. ATOMBI, 00pa3ylollle MOJIEKYJIY, COBEpIIAIOT KojeOaTelabHbIe
JBYDKEHUS — 3TO SHEPIHsl BHYTPEHHUX KOJIeOaHHH.

Peanbhblii ra3 obnagaeT U NOTEHIUAIbLHONW YHEPrHEH, 3aBUCSILEH OT CUEIUICHUS MEXIY
MoJsiekynamMu. CyMMa BceX BUJIOB DHEPIMH OINPENEIIAET BHYTPEHHIOK TEILIOBYIO 3HEPTHIO Ta3a —
BHYTPEHHIOIO HEPTHUIO rasa.

Bce Buabl sHEpruM, KpoMe NOTEHLINATIbHOM, 3aBUCAT OT TEMIIEPATYPHI, @ IOTEHIUAJIbHAS
— OT PacCTOSIHMSI MEXAY MOJIEKYJIaMH, T.€. MOJ| KaKUM JaBJIEHUEM IpU JIaHHOHM TeMmIieparype
HaXOAUTCS ras.

OHTANbNHUS Ta3a | - BBEJCHA B TEPMOIUHAMHUKY Ui YIPOIICHHS PACCMOTPEHHUS
IIPOLIECCOB B TEIJIOBBIX BUTATEIIAX.

OHTanbnus (TEMI0COAEpKaHNUE) SBISETCS CyMMON BHYTPEHHEH 3HEepruu U padoThl
NPOTAJIKUBaHU (IPOM3BEICHUE JIABICHUS Ha yIEIbHBIN 00beM), T.€., «1» SBISIETCS MapaMeTpoM
COCTOSIHUS Ta3a U pacCMaTPUBAETCS KaK Pa3HOCTh SHTAIBIIUIN B KAKOM-JIMOO Ipoliecce.

TepmoanHaMu4ecKue NpouUeccol:

W3oxopHsli npouece mpu V = const.

N306apHsIif npotiecc npu P = const.

N3orepmuuecknii mponecc npu T= const.

AnuabaTHbI — nporecce, NpoTeKarIuil 6e3 TernaooOMeHa Tesa ¢ OKpyXKarolei cpeoi.
[TonmuTponuslii — PVn = const.

ITepBble ueThIpe mpolecca SBISAIOTCA YAaCTHBIMU CIIydasiMU IOJMTPOIHOTO Ipoliecca, B
KOTOPOM HET SIPKO BBIPQKEHHBIX XapaKTEPHBIX OCOOCHHOCTEH M HEOOXOAMMBIX YCIOBUI
IIPOTEKAHUS.

Bropoii 3aKoH TepMOAMHAMUKHU TEIJIOTa HE MOXKET MEPEeXOJUTh OT XOJOJIHOTO Tejia K
6oJiee HarpeToMy cama co0Oi 1apOBBIM MPOIIECCOM 0€3 KOMITEHCAIIUH.

Ocy1iecTBieHUE BEYHOTO JIBUTATENs 2-T0 poAa HEBO3MOXKHO.

JHTpPONHA ra3oB (NpeBpalleHHe ra3oB) BbIPAXXCHHE I10J MHTETPAJIOM IPEACTABISAET
co0oil monHbI AuddepeHuan HeKOTOpo QYHKIMHM (QYHKUMU COCTOSHHUS Tela), KOTOPYIO
Knaysuyc HazBai suTponuei (S).

Tema S. Bia:kublii BO31yX

Bo3nyx Bcerna comep)kMT map, IO3TOMY OH Ha3blBaeTCA BIIAXKHBIM U INOAUYUHSETCS C
JIOCTaTOYHOM CTENEHBI0 TOUHOCTH 3aKOHAM CMECH HJIeaIbHBIX Ta30B.

Bnaroconep)kanne — OTHOLIEHME MAacChl IapOB BOJbI, COAEPXKALIUXCA BO BIIAXKHOM
BO3/JyXe K Macce CyX0oro BO31yxa.

BitaskHBII BO3lyX — 3TO CMECh UICAIbHBIX I'a30B, IOAUUHAIOIINXCA 3aKOHY JlanbToHAa.



AOGCOnIOTHAS BIQXHOCTh — OTHOILIIEHHWE MAacChl BOJSHOrO Mapa K 00beMYy BIAXXHOTO
BO3/yXa.

OTHoOLIEHNE IUIOTHOCTH Iapa IMpH 3aJaHHOM JIaBJIEHWH K MAaKCUMaJbHO BO3MOXHOMU
IUIOTHOCTHU €T0 IPU TOM XK€ JIaBJICHUH — Ha3bIBAETCSI OTHOCUTEIBHON BIAKHOCTHIO.

Ecnu Temneparypa Bo3ayxa Oosbliie TeMrepaTypbl KUIIEHUS BOJbI IPU P CM., 3TO 3HAYUT,
YTO Map BIAXXKHOTO BO3/yXa B IEPErPETOM COCTOSHUM (HEHACBILIEHHOM) PH.IL. < pmax M, €Cliu
TaKOW BO3JlyX OXJIAXAATh IPU TOU K€ PCM., TO OH B HEKOTOPBII MOMEHT CTAHET HACBHIIICHHBIM.
TemmepaTrypa pu KOTOPOM 3TO MPOU30UJIET, HA3bIBAETCSl TEMIIEPATypOl «TOUYKU poch» (tp). B
3TOT MOMEHT ¢ Oyzaet = 100%.

Tema 6. UcTeuenne ra3os u napos

Teopus razoBOro moTOKa NPUHUMAETCS K pPACUETy PEAKTUBHBIX JBUIATENEH, PaKeT,
NapOBBIX U Ta30BBIX TYPOHH.

[Ipouecc ucteyeHus ra3oB M Mapa MpPOTEKAaeT OBICTPO 3a BpPeMs MPOXOKICHUS HX IO
Hacanke. TermooOMeH ¢ BHENIHEH Cpelol OKa3bIBaeTCS HUYTOXHBIM, IOITOMY MPOIECC
UCTEeUCHUs ana0aTHBIN.

Ecnu no mMepe npoaBukeHUs ra3a WM Mapa M0 HacaJKe ero JaBjieHHE OyJeT MOATaIHO
MOHUXKAThCS, @ CKOPOCTh YBEIMUYHUBATHCS, TO TAKUE HACA/IKU HA3bIBAKOTCS «COILJIAMIY.

[Ipn nBukeHMM Ta3a B pacIIMpSIOLIEHCS 4YacTH cormjla OyJIeT MPOUCXOJUTh €ro
JanbHEelIee pacliupenue, naBieHue nagaer, V — pacrer. Pacxon octaercs MOCTOSHHBIM, a
CKOPOCTb YBEJIMYHUBAETCS, HECMOTPS Ha YBEIMUEHUE CEUCHUS.

Tema 7. Boasinoi map

[Ipouecc xumneHuss NPOXOAUT JMILIL IPU ONPEACIECHHOW TeMmmeparype i JaHHOIO
JIaBJICHUSI.

1-g cranus — xxuakocts HarpeBaercs ot 0°C no T xunenus, V — yBelInuuBaeTcsl.

2-5 cTaius — KUMAIIAst )KUAKOCTh MEPEXOAUT B Tap, KOTOPBINA HA3bIBACTCSI HACHIIIIEHHBIM.

CMech XKUIKOCTM M Tapa Ha3bIBAETCS HACBHIILIEHHBIM BJIaXHbIM napoM. Kak Toibko
BBIKMITUT MOCTEAHSS KaIisl BOJBL, AP CTAHOBUTCS] CYXHUM HACBHIIICHHBIM.

BrnaxxHbIil HACBHIIIEHHBIN Aap XapaKTEPU3yeTCs CTENEHbIO CYXOCTH «X». DTO OTHOILIEHHUE
Meyx.nac.mapa K OOIIIEH Macce BIQXKHOTO HACBILIEHHOTO Mapa.

Ecnu x HachllleHHOMY Hapy MOABOJIUTH TEIJIO OH CTaHOBUTCS meperperbiM. [leperpes
napa siBysercs 3-i ctaguei npoiecca napooopazoBaHHMsL.

Paznen 2. Teopus TemioodMeHa

Tema 8. TensionpoBogHOCTH

Teopust Teronepenaun MpeacTaBiasieT co0OM  HayKy, U3Jaralollyl0  3aKOHbI
pacrpocTpaHeHUs U Tepelaun Teria MeXx 1y TelaMu. Pa3nuyarot Tpu Buaa TenaooOMeHa.

TennonpoBoIHOCTH (KOHAYKIIMS).

KonBekuus.

N3nyyenue.

TemnonpoBoIHOCTh — SIBIEHHE IEpPEHOCA TeIja IIyTeM CONPUKOCHOBEHUS MEXIY
YacTUIIAMU TeJa.

KoHnBeknyst — siBlieHHE NepeHoca TeIula MyTeM NEPEMELICHHs] U IEPEMELINBAHUSA MEKIY
co0oii OoJiee U MeHee HarpeThIX YaCTHIl KUAKOCTH (Ta3a).

N3nyueHne — sBIIeHHME INEPEHOCAa DHEPTUU B BUJAE DJIEKTPOMATHUTHBIX BOJIH MEXKIY
M3ITyYaIOLUMH TOBEPXHOCTSIMH.

Tema 9. KoHBeKTHUBHBIH TENJI000MeH.

TennooOmMeH Mexay KUIKOCTbIO U CTEHKOW Ha3bIBa€TCS KOHBEKTHBHBIM TEIIIO0OMEHOM
(Terutonepenayeit).

Bunel nBukeHnss — cBOOOAHOE U BBIHYKJIEHHOE.

CB00o/1HOE — ecTeCTBeHHAs! KOHBEKIIHSI, BbI3bIBa€Masi MMOAbEMHON CHIIONW 00yCIOBICHHOMN
Pa3HOCTHIO XOJIOJHBIX U HATPETHIX YACTHIL KUIAKOCTH.

BoiHykneHHOe — BBIHYXJEHHas KOHBEKIMs, BbI3bIBaeMas paboOTOW  HAcOCOB,
BEHTWJIATOPOB U T.II.




PexxuMm nBmkeHust - ObIBaeT JaMUHAPHBIA U TYPOYICHTHBIMN.

JlamuHApHOE IBUKEHHE - MPOUCXOIUT B (DOPME HECMEIIMBAIOIINUXCS CTPYH U MPOPHITH
CKOPOCTEH UMeeT BU MPaBUIbLHON apaboIIbL.

TypOylieHTHOE JBWXEHHE —XapaKTEPHO HEMOCTOSIHCTBOM CKOPOCTH JIBMDKCHHUS U

npod b CKOpOCTEH OYIET UMETh BHJT YCEUCHHOU MapadoJIbl.

Pacripenenenre ckopocTeil CTpyH KHIKOCTH OOYCIOBIMBACTCS BSI3KOCTBIO JKHUIKOCTH.
Bsi3kocTh ObIBaeT: TuHaMUYecKasi, KIHEMAaTU4YecKasl U yCJIOBHas.

JluHamuueckasl BSI3KOCTb — cuja conpoTuBieHus 1H cmelienuto 1ByX €10€B XKUAKOCTU
nomanpio 1 M2 HAXOIAIUINXCS HAa PACCTOSHHUH 1 M U IIepEeMEIaioNIXCs CO CKOPOCThIO 1 M/cex.

Kunemarnueckass BS3KOCTb -  OTHOLUEHHE JMHAMUYECKOW BSA3KOCTH K IIJIOTHOCTH
KHIKOCTH TIPH OHOM U TOH 3Ke TeMIIepaType, N3MepSeTcs CTOKCAMH, M2/CeK.

VYcioBHas BSI3KOCTh - IOKa3bIBAa€T, BO CKOJIBKO pa3 JKUJIKOCTb Bs3U€ JUCTHIMPOBAHHON
BoJibI Tipu 20 °C.

PeliHonbac ycTaHOBWIJI, YTO MEPEXOJA W3 JIAMUHAPHOIO pEeXHMa B TypOyJIEHTHBIN
ompezensercs 6e3pa3MepHbIM 3HaUeHHEM, yncioM PeliHonbca.

[Ipy namMuHapHOM JBM)KEHUHM IMEPEHOC TEIUIa 10 HOPMAJIM K CTEHKE OCYIIECTBISETCS
TEIUIONPOBOAHOCTHIO.

[Ipu TypOyJeHTHOM IBMXXEHHU TEPEHOC TeIUIa TETUIONPOBOAHOCTBIO HAOIIOAAaeTcs B
MOTPAHUYHOM CJIO€, @ BHYTPH — KOHBEKIIHS.

Ha uHTeHCHBHOCTH TeIuIONEpesaud OKa3bIBA€T BIUSHUE TEPMUYECKOE CONPOTHBIICHUE
MOTPAHUYHOTO CIIOS.

Tema 10. Temmoo0men usiryuyenuem. Tenionepenaya

.Hy‘-II/ICTafl 3H€pFI/I$[ BO3HUKACT B pesym,TaTe CJIIOXKHBIX MOJ'ICKYJ'ISIpHI)IX nu
BHYTPUMOJIEKYJIIPHBIX TPOLECCOB, MO3TOMY KOJIMYECTBO JIYYUCTOM SHEPIHMH 3aBUCUT OT
(UBUYECKUX CBOMCTB M TEMIEPATYPhl U3ITy4aeMOro Tea.

Hocutensimu u3nydeHus: SBISIOTCS 3JIEKTPOMArHUTHBIE BOJIHBI, PACIPOCTPAHSIEMbIE B
BaKyyMe CO CKOPOCTBIO CBETA.

[Iponiecc npeBpallieHnst SHEPTUU U3IIYYEHUSI BO BHYTPEHHIO 3HEPTHUIO MOTJIOMIAOIIETO
TeJla Ha3bIBAETCS MOTJIOMICHUEM,

Teno, koTopoe XxapakTepu3yercs HauOOJbIIEH YHEPTUei N3TyUeHus ISl BCeX YacTOT IO
CpaBHeHI/IIO C CO6CTB€HHI>IM I/ISJ'Iy‘-ICHI/IeM I[pyrI/IX TCJI, Ha3bIBACTCA a6COJ'IIOTHO T-ICpHI:;IM.

N3nyyeHue B y3KOM UHTEpBAJIE YaCTOT HA3bIBAETCSI MOHOXPOMATUYECKHUM.

I/I3J’Iy‘-IeHI/I€ B I/IHTepBaJ'IC BCEro CHCKTpa qaCcTOT HA3bBIBACTCSA I/IHTCFpaJ'II)HI)IM I/ISJ'Iy‘-ICHI/IeM.

Pacuer Temnonepenaun 3akitodaeTcs B OINPEACICHMHM KOJIMYECTBA TEIJia, KOTOpPOE

nepeaacTeda B CAUHULY BpCMCHU MEKAY TCIVNIOHOCUTCIISIMU YCPE3 CTCHKY, Pa3ACIIAAIOIIY 0 UX.

4.3. IlepeyeHb TeM JIEKIUIi.

O0BéM, u
Ne
wn Tema nexunn ¢dopma oOyueHust
OyHast | 3a0yHas
Pa3nes 1. Texunueckasi TepMOIMHAMHKA 12 4
1. [Tema 1. BBeneHue B AUCIUILTHHY 2 -
2. [Tema 2. CMmech HeaTbHBIX Ta30B 2 1




3. [Tema 3. TerioeMKoOCTh CMECH Ta30B 2 1
4 Tewma 4. [epBblit 3akoH TepMoarHAMUKH. VccrenoBanue 2 1
" TepMOAMHAMHUYECKUX MPOIECCOB M BTOPOI 3aKOH TEPMOIUHAMUKH
5. [Tema 5. BiaxxHblit Bo3ayx 1 1
6. [Tema 6. Mcreuenue ra3oB u mapos 1 -
7. [Tema 7. BoasHo#i map 2 -
Pa3nes 2. Teopus Tenyiooomena 6 -
8. [Tema 8. TemnonpoBOAHOCTD 2 -
9. [Tema 9. KoHBeKTHBHBIN TEIIIOOOMEH. 2 -
10. [Tema 10. TerumooOmeH m3nyderuneM. Teruionepenada 2 -
Bcero 18 4
4.4. IlepeyeHb TeM NPaKTHYECKUX 3aHATHH (ceMuHapoB) He npegycmorpeno
4.5. IlepeyeHnb TeM 1a00pPATOPHBIX padoT.
O0BEéM, yacoB
No .
wn Tewma mabopatopHOi paboThI (opma 06yHenns
ouHas 3a04Has
Pasnen 1. Texuuyeckasi TepMOAMHAMHUKA 14 4
1. [Tema 1. OmpeneneHue TEMIOEMKOCTH BO3yXa 6 2
2 Tewma 2. UccnenoBanue mpoliiecca CyIKy BIaXKHBIM 8 5
" BO3IyXOM
Pa3nes 2. Teopus Tennoodmena 14 2
3 Tema 4. Onpenenenue ko3pduuenra 6 5
" TeIUIONPOBOAHOCTH MaTepHalia
Tema 5. DKcreprMeHTaIbHOE UCCIIEIOBaHHE
4. |KOHBEKTHBHOTO TEII000MEeHa Mpu CBOOOAHOM 8 -
TBUKEHHUH BO3JIyXa
Bcero 28 6

4.6. Buabl camocTofiTeIbHOW PpadoTbl CTYIEHTOB M IepeyeHb Y4yeOHO-
MeTOJHYEeCKOro odecnedeHust AJIs CaMOCTOSITeIbHOI padoThl 00y4aromuxcs.

4.6.1. TloAroToBKa K Ay IUTOPHBIM 3aHATUIM

VYuebHasg nucuumiinHa «TemnaoTeXHUKa» SBISIETCS TEOPETUYECKOM, MaeT CTyJeHTaM
KOMIUIEKCHOE MPEJICTAaBICHUE O TEXHUYECKOW TEPMOJMHAMUKE, a TAK)KE O TEOPHH TEIJI00OMEHa.
AyIUTOpHBIC 3aHATHS MPOBOIATCS B BHJE JIAOOPATOPHBIX pabOT — 3TO OJHA M3 BaKHEHIIMX
dopm 00yueHust cryneHToB. lIpoBoauTcs C LenblO 3aKpeIUIeHUus M yIiIyOJeHHsl 3HaHUN IO
TEIUIOTEXHUKE. B XoJ1e JeKIuil pacKpbIBatOTCS OCHOBHBIE BOIIPOCHI B PaMKaxX paccMaTpuBacMon



TEMBl, JENAlTCs aKLEHTbl Ha HauOoJiee CIIOKHbIE M MHTEPECHBIE IOJIOKEHUS H3yd4aeMoro
MaTepHaia, KOTOpble OJKHBI ObITh MPUHATHI CTYIACHTAaMH BO BHHUMaHHE. Marepuasbl JeKIHi
ABJISIIOTCSI OCHOBOM JJIsi NOATOTOBKM CTyJAEHTa K JjabopaTopHbiM paboram. JlaGopaTtopHble
paboThI MOTYT IPOBOJIUTHCS B (hOpPME TUCKYCCUH, KPYTIIOTO CTOJIA.

ITpu noaroToBke K 1a00paToOpHBIM paboTaM CTYIEHT JIOJIKEH:

- H3YYUTb PEKOMEHIYEMYIO JIUTEPATYPY;

- IPOCMOTPETh CAMOCTOATENBHO JIOMOJHUTENBHYIO JIUTEPATYPY M0 U3y4aeMON TEME;

- 0e3 3aTpyJHEHMs OTBEYaTh HAa BONPOCHI, IIPEUIaracMble K JaHHON TEME.

OcHOBHOH 11eJIbI0 1a0OpPaTOPHBIX PabOT SBJSIETCS KOHTPOJIb 3a CTEHEHbIO YCBOEHUS
HpOfII[éHHOI‘O Marcpuajia, XOAOM BbIIIOJHCHHUA CTYACHTAaMU CaMOCTOSITCIbHOM pa6OTBI u
paccMoTpeHHe HauboJiee CI0XKHBIX M CIIOPHBIX BOIPOCOB B paMKaXxX MPOHIEHHON TEMBI.

4.6.2. Ilepevyennb TeM KypcoBbIX padoT (mpoekToB). He npenycmorpeno
4.6.3. Ilepeuenn TeM pedepaToB, pacueTHO-TPauUECKUX padoT.
He npenycmotpeHo.

4.6.4. IlepeyeHb TeM " yueOHO-MeTOANYEeCKOr0 odecrneueHus IS
CaMOCTOSITeIbHOI paboThl 00y4aOIMXCH.

O0BéM, 1
. Y4eOHO-MeTOIUYECKOE
Ne i/ | Tema caMOCTOSITENIbHOM paObOTHI dbopma oOyueHus
oOecrnieueHue
OYHas | 3a04Has
Pa3znea 1. Texunyeckasi TepMOAMHAMHKA
Kosecunyenko B.A. Jlekuuu mno
Temjorexnuke. — Jlyranck: QOO
«BuprtyanbHasi peajbHOCTBY, 50 60
2008. — 168 c. [31eKTpOHHBIIi
pecypc¢]
1. BBenenne B TUCIUTUITMHY - - -
2. CMech UIeallbHbIX Ta30B cTp. 14-18 8 10
3.  [TemnoeMKoCTh CMeCH Ta30B ctp.19-29 8 10
[TepBbIil 3aKOH TEPMOTUHAMUKH.
4 |Accnenosanme ctp.30-61 10 15
TEPMOIMHAMUYECKUX TPOLIECCOB
Y BTOPOU 3aKOH TEPMOAMHAMUKH
5.  |BaaxHsbIil BO31yX crp. 71-75 8 10
6. |Mcreuenwue ra3oB M mapoB cTp. 76-83 8 5
7.  [BopasHoii nap cTp. 84-89 8 10
Pasnen 2. Teopus TensioodMeHa
Konecanuenko B.A. Jlekuuu no
Terorexnuke. — Jlyranck: OOO
«BupTyajibHasi peaabHOCTbY, 12 38
2008. — 168 c. [31eKTpOHHBIIH
pecype]
8.  [TermompoBOIHOCTH ctp.127-138 6 10
9.  [KoHBEeKTHMBHBIH TEMI000OMEH. ctp.139-149 3 10
10. TermooOMeH n3TydeHueM. c1p.150-163 3 18
Termnonepenaya
Bcero 62 98

4.6.5. JIpyrue BHIBI CAMOCTOSITEIbHOI PadOTHI CTY1€HTOB.
He mpenycmotpeHo.




4.7. IlepeueHb TeM U BU/0B 3aHATHIi, IPOBOJIMMbIX B HHTEPAKTUBHOM opme

No NutepaktuBHbiii | O0beM,
dopma 3aHATUA Tema 3anaTus
/1 METOJ q
1. Jleknus Breaenue B qucturuinay Huckyccun 1
2. Jlexuus CMech uiealIbHbIX Ta30B Huckyccuun 1
HCKYCCHHU
3. Jlexus TemnoeMKOCTb CMECH Ta30B Hucky ’ 2
nedaTsl
IIepBEIii 3aKOH TEPMOANHAMHUKH.
4, Jlexkuus P P Macrep kiacc 2
HccnenoBanue TePMOIMHAMUYECKUX
o HCKYCCHU
5. Jlexuus Bnaxusiil BO3yx Hucky ’ 1
nedaTsl
6. Jlexmus HcTeueHue ra3oB ¥ MapoB Juckyccnn 1
N HCKYCCHU
7. Jleknus Bogasnoit map Hucky ’ 1
nedaTsl
JlaGopaTopHas
8. pabora OrnpeziesieHre TEIIOEMKOCTH BO3TyXa AHau3 2
9 Jlaboparopuas | MccnenoBanue mnpoiiecca CyIIKyA BIaKHBIM AHaI3 4
' paborta BO3JIYXOM
10 JlaboparopHas | DKCIEpUMEHTAIBHOE U3yUYEHHE ITpoliecca AHaI3 2
paborta aanabaTHOTO UCTEUEHUS BO3IyXa Yepes
JIaGoparopHas OmnpeneneHue kodhdHUIIMEHTA
11. patop pel (b Anamms 2
paborta TETJIONPOBOJHOCTH MaTepuasia
12 JlaboparopHas DKCIEepUMEHTAIBHOE HCCIIEJOBAaHUE AHas 2
] pabora KOHBEKTMBHOI'O TEINI00OMEHA Npu

5. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl MPOBEAeHNsI IPOMEKYTOYHOM
aTTecTalun

[TonHoe onucanue (oHIA OLIEHOYHBIX CPEACTB TEKYLIEH U MPOMEXYTOYHOM aTTecTaluu
00yyaromuxcs ¢ nepeyHeM KOMITETEHIIMH, ONMCaHUeM IoKa3aTeNel U KpUTEepUeB OLICHUBAHUS
KOMIIETECHIINM, IIKaJI OLIEHUBAHMS, TUTIOBBIE KOHTPOJIBHBIE 33JJaHUSI U METOANYECKUE MaTEPHAIIbI
IIPEICTABIICHBI B IPUJIOKEHUHU K HACTOSIIEH IIPOrpaMMme.

6. YueOHO-MeTOANYECKOE 00ecTIeueHHe JUCIMIIINHEI.

6.1. PexomeHayemasi IuTEpaTypa.

6.1.1. OcHOBHasI 1MTEpaTypa.

ABTOp, Ha3BaHWE, MECTO U3MIaHUSA, U3]-BO, TOJI U3IaHUS, KOJTUIECCTBO Komn-Bo 3Kk3.
CTpaHHUII B OMOJI.

Ne i/t




1 JlapukoB H.H. Tenmotexuuka: Y4e0. s By30B. — 3-€ U3]1., iepepao. 43
" [ gom. — M.: Ctpoiim3aar, 1985. — 432 c., n.

Konecunuenko B.A. Jlekiuu no termwnorexuuke. — Jlyranck: OOO

2. 50
«BuprtyanpHas peasbHOCTBY, 2008. — 168 c.
Kpyrios I'. A. Termorexuanka / I'. A. Kpyrnos, P. U. Bynrakosa, E. C.

3. |KpyrnoBa. — 4-¢ uzn., crep. — Cankr-Ilerepoypr: Jlanp, 2022. — 50
P08 c.
JleneneBa I'. A. [IpakTukym 1o TerioTeXHUKe: yueOHoe mocodue / I
A. Jlenenesa, /. B. I'ypbsinoB. — Boponex : Muuypunckuii 'AY, 3JIEKTPOHHBIN

4. 9
2008. — 65 ¢. — Tekct: 31eKTpoHHBI // JIaHb: 3IEeKTPOHHO- pecypc
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/47193

6.1.2. lonosiHUTeILHAS JIUTEPATYpPa

Ne /i ABTOp, Ha3BaHNE, MECTO U3AAHUSA, U3/-BO, TOJl U3JJAHUS, KOJIMYECTBO CTPAHHUII

Termorexnuka: YueoHoe mocobue / B.A. Kynunos, .M. Kapramos, E.B. Credantok. -
1. M.: KYPC: HUL] UH®PA-M, 2015. - 424 c. - [DneKTpoHHBII pecypc].

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

Buaun FO. B. TexHuveckas TepMOJMHAMUKA U TEIUIOMAcCOOOMEH: yueOHoe mocooue /
[O. B. Bugun, B. C. 3mo6un. — Kpacuosipck: COVY, 2020. — 332 c. — ISBN 978-5-
7638-4212-8. — TekcT : 27eKTpOHHBIN // JIaHb: 37EKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —
OnexrponHbIii pecypc]. URL: https://e.lanbook.com/book/181569

TepMoMHAMUYECKUE W TEINIOOOMEHHBIC TIPOIIECChI TEXHUYECKUX cUcTeM. Teopwus,

Bagauu, ynpaxuenus, Tectel / A. I1. Yxanos, JI. A. Yxanos, O. C. Bonoasko, A. I1.

3. |bbruenun. — Cankr-IletepOypr: Jlans, 2023. — 260 c. — ISBN 978-5-507-46982-6. —

TekcT: aneKTpoHHBIH // JIaHb: 3JeKTPOHHO-ONOIMOTeYHAs cCHcTeMa. — [ DJIEKTPOHHBIN
ecypc]. URL: https://e.lanbook.com/book/352178

6.1.3. Ilepuoguyeckue u3IaHUA
HepI/IOHI/I‘IGCKl/Ie n31aHUuA HpI/I I/13y‘~ICHI/II/I OUCIIUIIJINHBI HE HpeILYCMOTpeHI)I.

6.1.4. MeToauueckue YKazaHusi 1Jisl oﬁyqamumxcﬂ 10 OCBOCHHIO TUCHMUITJIHHBI

No i/ ABTOp, Ha3BaHUC, MCCTO U3aHUs, U3]]-BO, 'O U3JaHHA, KOJIMUCCTBO CTPAHUIL]

Peoxkuit C.B. Mertoanueckue yka3zaHus K JIaOOpaTOpHBIM paboTaM MO JAUCIUILUIMHE
(TennorexHuka» A HampabiieHUs ToAroToBKU «19.03.03» - «IIpoaykTel nuTanus u3
1. [PKUBOTHOTO TMPOUCXOXKACHUS» TMpoPuiab — «TexXHOIoruss MOJOKa W  MOJIOYHBIX
MPOIYKTOBMIPOUIE — « TeXHOIOTHSI MACa M MSICHBIX MPOJYKTOB»IHEBHON U 3a0YHOU
(bopm oOyuenus. Jlyranck: JITAY, 2023 — 48 c.

6.2. IlepeuyeHb pecypcoB HMH(POPMALMOHHO-TETEKOMMYHHKALMOHHOH  CeTH
«HHTepHeT» (naJee - cetb «MHTEPHET)), HEOOXOAUMBIX /IJIsl OCBOCHUS M CIUILJINHbI

Ne n/mt HazBaHue nHTEpHET-pecypca, aipec U peKUM J0cTyna
1 Bcepoccuiickuii HHCTUTYT HAyYHOW U TeXHUYECKOW MH(pOpMaluu [ DIeKTpOHHBIN
" pecypc]. URL: http: //elibrary.ru/defaultx.asp (mata oopamenus: 20.05.2023).
5 Hayunas snektponHas Oubnuoreka [DneKkTpoHHbIH pecypc]. Pexum goctyna: http:
" Jlwww2. viniti .ru (zata ooparenusi: 20.05.2023).
3 MHUHHCTEPCTBO CenbCcKoro xo3siicTBa PO [Dnextponnsiit pecypc]. URL: http:
" /lwww.mcx.ru/ (nara obpamienuns: 20.05.2023).



http://znanium.com/bookread2.php?book=486472
http://elibrary.ru/defaultx.asp
http://www2.viniti.ru/
http://www2.viniti.ru/
http://www.mcx.ru/
http://www.mcx.ru/

Hayunast morckoBasi cuctema Scirus, IpeHa3HauYeHHas AJ1s TOMCKA Hay4YHOU
MH(GOpMallMK B HAYYHBIX JKypHajaX, IepCOHATbHBIX CTPAHUIAX YUYEHBIX, CATOB

4 YHUBEPCUTETOB HA aHIJIMHCKOM M PYyCCKOM si3bIKax. [DnekTpoHHbIi pecypc]. URL:
http://www.scirus.com/ (rara obpamnienus: 20.05.2023).
5 (DIIEKTPOHHO-OMOJINOTEYHAs CCTEMa U3/1aTeNbeTBa «JlaHb» [DeKTpoHHBII pecypc].
" |Pexxum mocryma: http://elanbook.com/books/ (mara o6pamienns: 20.05.2023).
JnekTpoHHas oubnmoreka «Hayka u TeXHHKa»: KHUTH, CTaThH U3 XKYPHAJIOB,
6. Ouorpaduu. [DuexTponHsIit pecypc]. Pexum gocryma: http://n-t.ru/ (nara obparuenus:
20.05.2023).
7 Hayku, Hay4HbI€ UCCIEAOBAHUS M COBPEMEHHbBIE TEXHOJOTUH [ DJIEKTPOHHBIN pecypc].
" |Pexxum moctyna: http://www.nauki-online.ru/ (nara obparenus: 20.05.2023).
8 [ToTHOTEKCTOBBIC AIEKTPOHHBIC OMOJIMOTEKH [ DIIEKTPOHHBIN pecypc]. Pexxum moctyma:
" |http: //lwww.aonb.ru/iatp/quide/librar y.html (nata o6pamenus: 20.05.2023).
6.3. CpeacrBa od0ecnieyeHusi 0CBOCHUS M CIUIINHBI.
6.3.1. KomnbrorepHbie 00y4yaroniye 1 KOHTPOJMPYOLIMeE IPOrpaMMBbl.
Ne | Bug yuebHoro |HaumeHoBaHuE NporpaMMHOIO DymK13 IPOrPAMMHOr0 o0ecreueH
n/m 3aHATUSA obecrieueHus MOZETUPY
KOHTPOJIIb oOyyaromas
fo1as
1 Vlexuuu Microsoft Office 2010 Std i i N
2 laboparopusie [Microsoft Office 2010 Std. N ] N

6.3.2. Ayamo- U BH1€0N0OCOOHsl.

Ne i/ Bung mocobus Hanmenosauue mocooust
1. Buneodbuinsm TepMoMHaMHYECKHE MTPOIIECCHI
2. Buneopmibem i-d nuarpaMma BJIaXKHOTO BO3/IyXa
3. Buneodbunsm i-S muarpamMma BOJSIHOTO Tapa
4. Buneopuibm TemoobMeH

6.3.3. KomnbloTepHble npe3eHTannu yueOHbIX KypcoB. He mpenxycmoTpeHo

7. OnucaHue MAaTEepUAJIbHO-TEXHUYECKOH 0a3bl, He00X0AUMOH 119
OCYIIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECCA MO TUCIUILINHE

HaumenoBanue o6opy/0BaH-

No | HBIX yueOHBIX KAOMHETOB, [TepeyeHr OCHOBHOTO 000PYI0BaHMS, MPUOOPOB U
n/n | 00BEKTOB AJISl MPOBEICHUS MaTepuasoB
3aHATHI
- xoten KB-300M;
JlexuroHHBIE Ay TUTOPUH - teruiorerepatop TT'-75;
1. WHKXCHEPHBINA (HaKyIbTeT - TPaJAyCHHUKH JUIsl u3Mepenus Temmeparyp “C;
nabopaTopust TEIUIOTEXHUKU | - U-00pa3Hblil nudMaHoOMETD;
2M-109 - ICUXpoMeTp AccMmaHa;

- CYCTYHMK pacxoja BO3JIyXa;
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http://n-t.ru/
http://www.nauki-online.ru/
http://www.aonb.ru/iatp/guide/library.html
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- TJTAKaThl TEPMOANHAMUYECKUX MPOLIECCOB,;

- IUTaKaT KOHBEKTUBHOTO TEINIOOOMEHA;

- Tabmuma Juiss ONpeleNieHHs IapaMeTpoB HEKOTOPBIX
UJiealIbHBIX T'a30B;

- I-d narpaMma BIa)KHOTO BO3/1yXa;

- i-S nmuarpaMma BOJISIHOTO mapa.

Aynuropuu AJis IpOBEICHUS
1abopaTOPHBIX U MIPAKTHYE-
CKHX 3aHATHI
WH)XEHEPHBIH (PaKyJIbTET
nabopatopust TEMIOTEXHUKU
2M-109

[1aTh CTEHIOB AJIs TPOBEACHUS JIAOOPATOPHBIX padOT:
- OIpe/IeIICHNE TEINTIOEMKOCTH BO3/1yXa,;
- UCCIICIOBaHKE TPOLIECCA CYIIKU BIAXKHBIM BO3yXOM;

- ompezaeneHue  kodpdUIKMEHTa  TEIIONPOBOAHOCTH
MaTtepuana,
- OKCIIEpUMEHTAIbHOE HCCJIEeI0BAaHUE KOHBEKTUBHOTO

TETI000MEeHa PU CBOOOIHOM JIBUKEHUH BO3/1yXa,
- SKCIIEPUMEHTAJIIbHOE M3Y4YEHME Ipolecca aguabaTHOro
UCTEUCHHMsI BO3/IyXa 4epe3 CYKHUBAIOLIEECs COIIO0

AyIUTOPHH ISl TPYIIIOBBIX U
WH/IMBU/Ty TBHBIX
KOHCYJIbTAI[i WHKCHEPHBIH
dakynpTeT
1abopaTopus TETIOTEXHUKH
2M-109

- Tabmuma JUid ONpelelieHHs IapaMeTPOB HEKOTOPBIX
UEAIbHBIX T'a30B;

- mcuxpoMeTp AccMaHa;

- TpaJlyCHUKH JUIs u3Mepenus temmeparyp “C;

- i-d guarpamma BIIQKHOTO BO3/yXa,

- i-S auarpamMma BOJISIHOTO T1apa.

[Tomemienue amst XxpaHEHUS U
npoduIaKTU4ecKoro oociy-
JKUBaHHS y4eOHOTO 000pyI10-
BaHUs (MH>KEHEPHBIN
baxkynbTeT
nabopaTopust TETUIOTEXHUKHU
2M-109)

- Tabimuuma JUid ONpelelieHHs IapaMeTPOB HEKOTOPBIX
UIEAIbHBIX T'a30B;

- mcuxpoMeTp AccMmaHa;

- TpaJlyCHUKH JUIs u3Mepenus temmeparyp “C;

- i-d TuarpaMma BIa)KHOTO BO3/yXa;

- i-S auarpamMma BOJISIHOTO TIapa.

8. MesxkaucuunjinHapHble CBA3H

IIporoxoa
coryiacoBaHus paboueil mporpaMMsl ¢ APYTUMHU JUCHUILTHHAMEI
. [Ipennoxenus 06 u3-
Haumenosanue nucuumuiussl,| Kadeapa, ¢ koTopoit N
. MEHCHHSX B paboueit .
€ KOTOpPO#l MPOBOAMIIOCH MIPOBOJIUIIOCH [Moamuce 3aB. kKadenpoit
nporpamme. 3aKJII04eHne
COTJIaCOBaHUE COTJIaCOBaHUE
00 UTOrax COrIacOBaHHS
Kadenpa
UHPOPMAITMOHHBIX
Maremaruka, ®usznka Gop . COTJIacoBaHO
TEXHOJIOTUH,
MaTEeMAaTHKH U (QU3HUKH
Xumus Kadenpa xumun COTJIACOBAHO




JIuct n3MeHeHu# pabodelt IporpaMMel

IIpuiaoxenne 1

Howmep
HU3MCHCHUA

Howmep
IPOTOKOJIA
3acenaHus

kadeapsl U gaTa

CrpaHuusl c
HU3MEHEHUSAMHU

[Iepeuenb oTKOpPpEK-
THUPOBAHHBIX TyHKTOB

ITonnuce 3aBe-
JTYIOIIIETO
Kadeapoi







Mpuioxenne 2

JIuct neproauuecKux NpoBepok pabouei mporpaMMbl

JomxHOCTHOE U110, TPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 101KHOCTb,

Jara

[TorpebGHOCTD B
KOPPEKTHUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3ziesoB, TpeOyoImUX
WU3MEHEHU I




Ipunoxenne 3

MUHUCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCUMCKOM ®EJEPALIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUDKETHOE OBPA30OBATEJIbBHOE
YUYPEXJIEHUE BBICIIIETO OFPA30BAHMSA «JIYTAHCKHMI T'OCYJAPCTBEHHBII
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/I OHEHOYHbIX CPEACTB
1o aucuMIuIvHee « TerorexHuka»

Hamnpasnenne noarorosku: «19.03.03» - «IIpoaykThl nuTaHus KUBOTHOTO MPOUCXOKICHUS

Hanpasnennocts (mpoduib): « TeXHOIOTHS MOJIOKA M MOJIOYHBIX MPOJTYKTOBY

YpoBeHb npodeccrnoHansHOro 00pa3oBaHus: OakataBpuaT

I'ox vauama moaroroBku: 2024

Jlyranck, 2024



1. IEPEYEHb KOMIETEHIIMIA, COOTHECEHHBIX C UHIUKATOPAMM JJOCTUKEHUS KOMIIETEHIIUI, C YKASAHUEM DTAIIOB UX
®OPMHUPOBAHUSA B IPOLIECCE OCBOEHMSI OBPA3OBATEJIBHOM ITPOT'PAMMBI

Kon xonTpo- DopMynMpOBKA WNHpukatopsl Ortan (ypoBeHb) ITInanupyemslie Hanmenosanue HanmenoBaHnue o1ieHOYHOTO
JIUpyeMOH KOHTPOJIUPYEMOU JOCTIKEHUSA OCBOCHUA pE3yJIbTaThI Moyied u (Wim) CpencTBa
KOMIIC- KOMIICTCHIINU KOMIICTCHIINHN KOMIICTCHIINHU 06yquI/m pa3aciioB TeKyH_II/Iﬁ HpOMe)KYTO‘IHaH
TCHIUN JUCHUITIIUHBI KOHTPOJIb arTrecranus
OIIK-3 Crocoben OIIK-3.1. IlepBslit 3Tan 3uHare. ocHOBHBIE | Pa3nen 1. Tectbl 3auer
HUCII0JIb30BaTh O6ocHoBbIBaeT | (MOPOrOBbIH 3aKOHBI TexHuueckas 3aKpBITOTO THIIA
3HAHUA BbIOOD YPOBEHb) TEXHUUYECKON TEPMOAMHAMMKA
WHXXEHEPHBIX COBPEMEHHOI'0 TEPMOJIUHAMUKH, Pazgen 2.
MPOLIECCOB TPHU | TEXHOJIOTHYECK TEII000MEeHa u | Teopus
peueHuu oro TEIUIONEpeIavu. TemiooOMeHa
npodeccuoHalib | o0opyaoBanusi | Bropoii atan VYmern: pemars | Pazmen 1. TecTsl 3auet
HBIX 3aJad M | i (IPOJBUHY THIN TUIIOBBIE 3ajauu | TexHuuyeckas OTKPBITOr'O TUITA
dKCIUTyaTaluu npodeccHoHap | YPOBEHD) 110 TEIUIOTEXHHKE, | TepMOAMHAMHKa | (BOTIPOCHI JUis
COBPEMEHHOTO HBIX 337134 TIPOBOJIUTE Paznen 2. onpoca)
TEXHOJOTHYECKO tepMmoauHamuyec | Teopus
ro KHE pacueTsl | TeriooOMeHa
00opyIoBaHUS 1 pabounx
npubopoB IIPOLIECCOB B
TEILIOTEXHUYECKU

X  YCTpOMCTBaX,
MPUMEHSIEMBIX B
oTpaciy,
MIPOBOJIUTH
pacyeTsl
TEMI000MEHHBIX
anmnaparos.




Kox xonTpO- DopMynHpOBKA WNHpukatopsl Ortan (ypoBeHb) ITInanupyemslie HanmenoBanue HanmenoBaHnue o11eHOYHOTO
JIUpyeMOH KOHTPOJIUPYEMOU JIOCTUKCHHUS OCBOCHUS pe3yJIbTaThI Moayned u (um) CpencTBa
Tpetwuii otam HNMeTh HABBIKU Paszgen 1. JlaGopaTopHsie 3ader
(BBICOKU YPOBEHB) OIIpe/IeTeHIs Texanueckas 3a1aHus
TepMoauHaMuyeck | LCPMOAMHAMMKA
X [IapaMETPOB C Paznen 2.
Teopus
TIOMOIIBIO TEIJI000MeHa
JliarpaMm u
Ta0IuUIL,
METOIUKON
pacuera
TEIIO0OMEHHOT'O
00opyI0BaHUsI.
OIIK-3.2. [TepBbriit 3Tan 3HaTh: Pazgen 1. TecTrl 3auer
JlemoHcTpHpyerT | (ITOporossIid TEIJIOTEXHUYECKH | TexHudeckas 3aKpLITOrO THIIA
3HAHU YPOBCHB) e MPOLIECCHl | TEPMOJIMHAMHUKA
VH)KEHEPHBIX nporekatromue B | Pazmen 2.
MPOLECCOB TPHU TexHojorndyeckoM | Teopus
peleHnun 00opya0BaHUU TeII00OMEHa
TEXHOJIOTHYIECK OTpAacJH.
X 3a71a4 Bropoii sTan YMmers: Pazgen 1. TecTsl 3ader
(IPOABHHY THIA IIPUMEHATH Texanaeckas OTKPBITOr'O THIIa
YPOBCHB) 3HAHUSI TEPMOIUHAMUKA (BOTpOCHI 715t
TerIoTexHuueckn | Pazmen 2. ompoca)
X mnpoueccoB npu | Teopus
pereHun TerI000MeHa
TEXHOJIOTHYECKUX

3aad.




Ko xonTpo- dopMyupoBKa NHauKaTopbt Ortan (YpoBeHb) [Tnanupyemsbie Hanmenosanue HanmeHnoBaHKe O1EHOYHOTO
JUPYEeMOit KOHTPOJIHPYEMOi JIOCTHKEHHUS OCBOEHHMSL pEe3yJIbTaThI MoyJieit U (HiTH) CpencTBa
Tpetwuii otam HNMeTh HABBIKU Paszgen 1. JlaGopaTopHsie 3ader
(BBICOKHI YPOBEHB) BEICHNUS ¥ TexHmYeCKas 3a1aHUs
KOHTPOJISL TepMOJIMHAMUKA
Pazmen 2.
TEIUIOTEXHHUYECCKUX
Teopus
i B.
poreceo TemIooOMeHa
OIIK-3.3. IlepBbIii 3Tan 3HATh: Pasnen 1. TecTsl
OCYIH@CTBHH@T (HOpOFOBLIi/’I YCTpOﬁCTBO " TCXHI/I"IeCKaH 3aKpBITOI'O TUIIA 3auer
nefcTBUA 110 | YPOBCHB) NPUHIHT paGoTHI TEPMOIMHAMUKA
MpeI0TBpaIICH Pasznen 2.
TEXHOJIOTHYSCKOTO
UI0 5 Teopus
BO3HUKHOBEHHS 000pynoBaHui, TermIooOMeHa
Ype3BbIYANHBIX OCYLICCTBJIATD
CUTyaluH, JENUCTBHUS 110
CBSI3aHHBIX c MPEAOTBPALIEHUIO
OKCILTyaTalnueu BO3HHUKHOBEHUS
TEXHOJOTHYECK Ype3BHLIANHBIX
oro CUTyaInuu
00opy10BaHuUs M '
Bropoti stan YmMmern: Pazgen 1. Tectbl 3ader
(HpO,Z[BPIHyTLIfI 3KCHHyaTI/IpOBaTI) TCXHI/I"ICCKEUI OTKPBITOI'O TUIIA
OBEHb BOIPOCHI JJIs
b ) pasiuyHble BUAbl | LCPMOAMHAMMKA (zomp
Paznen 2. ompoca)
TEXHOIOTHYECKOTO
5 Teopus
000pyA0BaHHA H TemiooOMeHa
pUOOPBHI.




Kon xouTpo-
JIUpyeMOH

DopMynHpOBKA
KOHTPOJIUPYEMOU

WNHpukatopsl
JOCTHKECHHUS

Oran (YpoBeHb) [Tnanupyemeie HaumenoBanue HanMmeHOBaHME OLIEHOYHOTO
OCBOCHHS pe3yJIbTaThl Moayned u (um) CpencTBa
Tpetwuii otam HNMeTh HABBIKU Paszgen 1. JlaGopaTopHsie 3ader
BBICOKHIA YPOBEHb . 3aJlaHus
( yp ) HACTPOMKHU, TexHuueckas A\
DPEryJIUPOBKH 1 TEPMOJANHAMUKA
Paznen 2.
KOHTpPOJIA IPU
Teopus
JKCILTYaTalluu
TeII000MeHa

Pa3IUYHBIX BHJIOB
TEXHOJIOTHYECKOIO
o0opya0oBaHUA U
MPpUOOPOB.




OINMCAHUE TIOKA3ATEJEN U KPUTEPUEB OLIEHUBAHUA KOMIETEHIIAM,
OINMCAHME HIKAJI OHEHUBAHUA

Ne | Haumeno | Kparkas IIpencraBnen | Kpurepuu oueHuBaHus [xana
n/ | BaHHe XapaKTepUCTHKA ne OIICHUBaHHUSA
1§ OIICHOYHO | OIICHOYHOTO CPEICTBa OILIECHOYHOTO
TO cpencTBa B
cpencTBa dhonme
1. Tect Cucrema TecrtoBeie B tecte BeImosHeHO 90-100% OreHka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3aaHuN «Omauunoy (5)
3aJaHHMM, MO3BOJIAIONIAS B Ttecte BrImosHeHo Oosee 75- | Ornenka
HU3MEPUTH YPOBEHB 89% 3anmanuit «Xopouwo» (4)
3HaHMH. B rtecte BemonaeHo 60-74% | Ouenka
3aJaHUI «Yooeremesopu
menvro» (3)
B tecte BhimonmHeHo menee 60% | Ouenka
3aaHuH «Heyoosnemesop
umenvHo» (2)
Bonpmas gacte ompeneneHuit He | OueHka
MpeCTaBIICHA, mbo | «Heyooeremeop
MpeCTaBIcHA c rpyOBIMu | umenvro» (2)
omunOKaMu.
2. | Ompoc dopma paboTHI, Bompocs! k IIponeMoHCTpUPOBAHEI Ouenka
KOTOpast MO3BOJISIECT orpocy TpeIoIaracMele otBeThl;, | «Omauunoy (5)
OIICHUTH KPYT030D, MIPaBUIHHO HCTIOJIBb30BaH
YMCHHE JIOTHICCKA aITOpUTM 00O0CHOBAHHUH BO BpeMs
IIOCTPOUTH OTBET, paccyKIeHMH;  ecTb  JIOTHKa
YMEHHUE paccyXaeHui.
IIPOAEMOHCTPUPOBATh [IponemoHCTpUPOBaHBI Orenka
MOHOJIOTUYECKYIO PEYb MpenoyiaraéMble  OTBETBI, €CTh | «Xopouwioy» (4)
U MHBIC JIOTHKA paccyXIeHHUH, HO
KOMMYHHUKATHBHBIC HETOYHO HCIIOJIb30BaH aJrOpUTM
HaBbIKU. Y CTHBIN onpoc 060CcHOBaHUM BO BpeMs
o0namaeT OONMBITIMHA paccyXIeHH W HE BCE OTBETHI
BO3MOKHOCTSIMH MTOJTHBIE.
BOCIIUTaTEIILHOTO [IponemMoHCTpHPOBAHBI Onenka
BO3ICHCTBUS, CO3/1aBast mpearoiaraeMele  OTBETH, HO | «Ydoeremeopu
YCIIOBHA IJIs HETPaBUIILHO HCTIOJNB30BaH | menvHo» (3)
He(opMaITbHOTO JITOPUTM 0OOCHOBAHHUI BO BpeMs
0OIIeHHSI. paccyKIeHHIL; OTCYTCTBYET
JIOTUKA PacCy>XI€HUM; OTBEThI HE
TIOJTHBIE.
OTBeTHI HE NPeICTaBIICHBI. Ornenka
«Heyoosnemesop
umenvroy» (2)
3. | Jladopar | HampaBieHo Ha Jlaboparopu | I[IpogeMoHCTpHUPOBAHO Ornenka
OpHbIE OBJIQJICHUE METOJIaMH U | BI€ 3a/IaHUs CcBOOOTHOE BIIAZICHNE «Omauunoy (5)
3aJaHus METOMKAMH U3y4aeMOn po¢heCCHOHATBHO-TIOHATHHHBIM

TACTUILIAHEL. 11
pelieHus npeagaraeTcs
pemmTh

KOHKpETHOE 3aJJaHue
(curyanuio) 6e3
[IPUMEHEHHUS
MaTEeMaTHYECKHUX
pacyeToB.

anmapaToMm, BIaCHHE METOIaMHU
1 METOAUKAMU NUCIIUITIINHBI.
TToxa3aHbl ClTIOCOOHOCTH
CaMOCTOSTEILHOTO MBIIIJICHUS,
TBOPYECKOI aKTUBHOCTH.
3a/ilaHye BBIIIOJIHEHO B IIOJIHOM
o0ObeMe.

[IpogeMOHCTPUPOBAaHO BIIAJCHUE
po¢eCCHOHATBHO-TIOHATHHHBIM

annapaTOM, l'IpI/I l'IpI/IMeHeHI/II/I
METOJI0B M METOJMK JUCIUTIINHEL
HE3HAYHUTENbHBIE HETOYHOCTH,
TOKa3aHbl CIIOCOOHOCTH
CaMOCTOSITEILHOTO  MBIIIIECHHS,

Onenka
«Xopowo» (4)




Haumeno
BaHHE
OIIEHOYHO
ro
cpencTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOI'O CPEJCTBa

IIpencraBnen
ue
OIICHOYHOTO
cpelcTBa B
donme

Kpurepuu onennBanus

[kana
OLICHUBAHUSA

TBOPYECKOI AKTHBHOCTH.
3aJaHue BBINOJHEHO B IOJHOM
o0beMe, HO C€ HEKOTOPBIMH
HETOYHOCTSIMH.

[TponeMoHCTPHPOBAaHO BIANCHUE
npohecCHOHAIBHO-OHATHHHBIM
anmapaToM Ha HU3KOM YpPOBHE;
JOMMyCKAIOTCSA ~ OIMMOKH TP
NPUMEHEHHH METONOB M METOIUK
JUCIUTUIMHBI. 3ananue
BBINOJIHEHO HE TIOJIHOCTBHIO.

OreHka
«Yooenemesopu
menvro» (3)

He MPOJEMOHCTPUPOBAHO
BJIJICHUC npodeCCUOHATBHO-
MOHATUWHBIM anmnaparom,
METOJaMU u METOAUKaMHU
JUCLUIUIAHBL. 3ananue HE
BBIIIOJIHEHO.

Orenka
«Heyoosnemesop
umenvHo» (2)

4.1

3auer

3ader BBICTABIISCTCS B
pe3yrbTare IMo{BEACHHS
UTOTOB TEKYIIIErO
KOHTpOJIs. 3a4eT B
(opme UTOroBOrO
KOHTPOJISI TPOBOANTCS
JUTSL 00YYaroIuXCs,
KOTOpBIE HE CIIPaBUIIUCh
C 4acThIO 3alaHUl
TEKYIIEro KOHTPOJIS.

Bormpocs! k
3a4eTy

[Moka3aHo 3HAHHE TEOpHU
BOIPOCA, MOHSITUHHOTO arapara;
YMEHHE COJIEPKATEIBHO H3JIAraTh
CYTh BOIPOCE; BIIajIcHHE
HaBBIKAMHM ~ apryMEHTallud |
aHamM3a (dakToB, SIBJICHHH,
OPOIIECCOB B HMX B3aWMOCBS3H.
BricTaBnsieTcss  oOydaromemMycs,
KOTOpBIM ocBoms He MeHee 60%
IpOrpaMMHOTO MaTepuana
JUCIIMITIIUHBI.

«3adTeHo»

3HaHWe MOHSATUIHOTO ammapara,
TEOpHUH BOTIpOCA, HE
MPOAEMOHCTPUPOBAHO;  YMEHHUE
aHATM3UPOBATH y4IeOHBII
MaTepuan HE
MIPOAEMOHCTPHUPOBAHO; BIIAJCHUE
AHATTUTHICCKUM criocoboM
U3JIOKEHUSI BOIPOCA WM BIIAICHUE
HaBbIKaMH aprymeHTanuun HE
HPOJIEMOHCTPHPOBAHO.
OO0y4aronuiicss OCBOMJI MEHee
60% mporpaMMHOTO MaTepuaia
JUCIUILIAHBL.

«He 3autenoy

4.2

3auer

3adeT BEICTABIISCTCS B
pe3yabTaTe NOABECACHUA

UTOTOB TEKYILETro
KOHTpOJIsSl.  3a4eT B
¢dbopme HUTOTOBOTO
KOHTPOJS  HPOBOJIHTCS
TUTSE oOyyJarommxcs,

KOTOpBIe HC Cl'IpaBI/IJ'lI/ICB
C  YacThl0  3aJaHuid
TEKYIIET0 KOHTPOJISI.

TectoBrIe
3alaHUs K
3a4eTy

B Tecre Bemonneno 60-100%
3aTaHuH

«3auTeHo»

B Tecte BeImoONHEeHO Menee 60%
3aTaHuH

«He 3auTeHo»




3. THIIOBBIE KOHTPOJILHBIE 3AIAHUSI NJIA UHBIE MATEPHAJIDI,
HEOBXOJMMBIE /151 OEHKH 3HAHMI, YMEHWA, HABBIKOB 1 (MJIN)
OIbITA JESTEJILHOCTH, XAPAKTEPU3YIOIUX ITAIIBI ®OPMUPOBAHUSI
KOMIETEHIUI B IPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
IMPOTPAMMBI

OueHovHbIe CPeACTBA JJIsl MPOBeIeHUs TEKYIIero KOHTPOJIsI
Texynuii KOHTPOJIb OCYIIECTBIISAETCS MPENOJaBaTesieM IUCUUIUIMHBI PU MPOBEICHUU
3aHATUH B (hOpPME TECTOBBIX 3aJ]aHUH, YCTHOTO OIPOCA U MPAKTUYECKHUX 3aJIaHUM.

OIIK-3. Cnoco6eH wuCHoJb30BaTh 3HAHUSI MH)KEHEPHBIX MPOLECCOB MNPH PelleHun
npogecCHOHANBHBIX 32424 W JKCIUIyaTAMH COBPEMEHHOr0 TEeXHOJOrH4eCcKOro
0o0opynoBaHus U NPpUOOPOB.

OIIK-3.1. O6ocHOBBIBaeT BBIOOP COBPEMEHHOI0 TEXHOJOTHYECKOro 000pPYAOBAHMS [JIf
npogeccnoHAIbHBIX 3a/1a4.

HepBbIﬁ Tan (l'[OpOl"OBOﬁ ypOBeHB) — IMOKa3bIBaACT C(l)OpMHpOBaHHOCTB nmorka3sarejigd KOMIIECTCHIINH
«3GHATb»: OCHOBHBIC 3aKOHBbI TeXHHYeCKOoM TEPMOANHAMHUKH, TenJ1000MeHa u
TeIIoMmepeaauu.

TecToBblE 3a1aHNA 3aKpPbBITOro THIA

1. Kak npoBepuTh NMPaBWJIBHOCTH pacyeTa O00BbEMHBIX J0Jel cMecH... (BbIOepUTE OIUH
BapHaHT OTBETA)

a) MPOU3BEACHHE JIOJIEH TOJKHO PaBHATHCS 00BEMY CMECH

0) cymMMa JoJieid JOJDKHA PaBHATHCS €IUHUIIC

B) NPOU3BEJICHHUE J0JIEH JOIKHO PAaBHATHCS €IUHHIIE

') cymMMa JIoJied 10JKHA PaBHITHCSI MAcCe CMECH

1) cyMMa JIoJiel JOJKHA PaBHATHCS HYITIO

2. B k/l:x/kr ‘K n3mepsiercs... (BbIOepuTe 01MH BapuaHT OTBETA)
a) DHTAJIBITHS

0) MoIpHas TETIOEMKOCTh

B) MaccoBas TEIIOEMKOCTh

r') 00beMHas TEMIOEMKOCTh

1) ©I3MCHCHHE BHYTPEHHEH YHEPTHH

3. [InoTHOCTL U yleJbHBIH 00bEM CBA3aHBI 3aBHCHUMOCTBHIO... (BbIOEpUTE OJMH BapHaHT
OTBETA)

a)pv=R-T
6)pv=pV
B)pv=1

r) p-v=Ro
x) prv=Au

4. YHuBepcaJbHas ra3oBasi NMOCTOSIHHAsl JJisl BCeX Ia30B HAXOASIIIMXCS B OAMHAKOBBIX
yCJI10BHSIX paBHA... (BbIOEpUTE OJIMH BapHaHT OTBETA)

a) Ro= 8315 [x/kr-K

0) Ro= 8313 Jx/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 I'pajueHT, B3ATbIH ¢ 00pAaTHBIM 3HAKOM, Ha3bIBaeTcs... (BeIOepuTE
OJINH BapHaHT OTBETA)

a) yBEITMYCHUEM TEMIIEpaTypPhl
0) majieHueM TeMITepaTypbl

B) HICUE3HOBEHUEM TEMIIEPATyPhI

) mpuOaBICEHUEM TEMITEPaTyPbl

1) HaKaJINBaHUEM TEMIIEPaTyphl

Knroun

SNl Pl
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6. YcTaHOBHTE OC/I€10BATEIbLHOCTH ITANIOB H3YYeHH S TEIJI0eMKOCTeN:
a) ¢/ - oobeMuas;

0) mocTosHHAs;

B) C — MaccoBas;

') llc — MOJIbHAS;

1) yIeabHasl.

Kirou

| nBar0

Bropoii 3Tan (MpOABHHYTHIH YPOBeHb) — IOKa3biBaeT COPMHPOBAHHOCTH MOKA3aTeJIs
KOMIIETEHIIMM «YMeTb»: pelaTb THIOBbIE 334a4d 10 TeIUIOTeXHUKE, IPOBOAHUTH
TePMOJAMHAMHYECKHE pacyeTbl pado4YMX NPOLECCOB B TEIUVIOTEXHHYECKHUX YCTPOMCTBAX,
NPHUMEHSIeMBbIX B OTPACJIH, IPOBOJAUTH PACYeThl TEMVIOOOMEHHBIX aNapaToB.

3aaHust OTKPBITOro THNA (BONPOCHI IJIs OIPOCA):

1. TexHuveckas TepMOJIMHAMUKA U3YYAET..

2. Y ienbHast TETII0EMKOCTD 3TO..

3. IlepBblii 3aKOH TEPMOJIMHAMUKH SIBJIIETCH. .
4. neanbHbIM ra30M Ha3bIBAIOT..

5. TemnepaTypHbIi IPaUEHT 3TO..

Kiroun

1. 3aKOHOMEPHOCTH TEIUIOBOW M MEXAaHM4YECKOW sHepruu. OHa SBISETCS TEOPETUUYECKOU
OCHOBOW [UIsi pacueTa U IPOCKTUPOBAHUSA TEIUIOBBIX ABUTATENIEW U XOJIOAWIBHBIX
YCTaHOBOK.

2. To xonmyecTBO Terua, KOTOpPOe HAZ0 COOOLIUTh WM OTHATH OT €JUHMIIBI KOJIMYECTBA
BEUIECTBA B JIaHHOM TIIPOIIECCE HW3MEHEHHS €ro COCTOSHUS, YTOObl W3MEHUTH
temneparypy Ha 1°C nim 1K.

3. BelpaxxeHnem o011ero 3aKkoHa COXpaHEHMsI ¥ IPeBpalleHHs SHepruu. MoXKHO cka3aTb,




YTO TEPBbIM 3aKOH TEPMOAMHAMUKU AHAIUTHYECKH BBIPAKAET 3aKOH COXPAHCHHS
MaTepuH U ABHIKEHHUSL.

4. BooOGpaxaemslii ra3, y KOTOPOT0 OTCYTCTBYIOT CHJIBI CLEIUICHHUS C MOJICKYJIaMH, & CaMH
MOJIEKYJIbl IPEJCTABISIIOT cO00M MaTepualibHble TOUKH HE UMEIIUe 00beMa.
5. BekTop 3a mosiokuTensHOe HalpaBiIeHUe KOTOPOTO CYMTACTCS, HAIIPAaBJICHUE B CTOPOHY

YBEJIMUCHUS TEMIEPATYyPHI.

Tperuii dTan (BLICOKMI YPOBEeHb) — NMOKAa3bIBaeT CPOPMHUPOBAHHOCTH MMOKa3aTessl
KOMIIETEHIIHN «BJIA/IeTh»: HABBIKAMHU OMNpeeieHUs] TePMOAUHAMHYECKUX NMAPaMETPOB ¢
MOMOIIbIO IMATPaMM U Ta0JIHL, METOAMKON pacyeTa Teni1000MeHHOro 000py10BaHUS.

Jliis1 pelieHus MOCTABJIEHHBIX 3a/1a4, IOHAJ00MTCH KAJIbKYJIATOP.

IIpakTHyeckue 3aJaHUA:

1. Onpenenuth KOIMYECTBO TEIUIOTHI Q cMecH HAEaNbHBIX T'a30B MOABEACHHOTO K padoueMy
Tely NPU W3MEHEHUW Temueparypsl Ha BennuuHy At = to-t1. IIpu aTOM M3BecTHO, 4yTO Macca
pabouero tena M = 12 kr, ero maccoBas TermoeMkoctb C = 0,34 x/Dk/kr*K, HadambHas
temmneparypa t1 = 20°C, koneunas remnepatypa t2 = 120°C.

2. OmnpenenuTh KOJIMUYECTBO BEIIECTBA CMECH N, €CIIM U3BECTHO 4TO Mcy = 12 KT, MOJIeKyIapHas
Macca CMECH ey = 22,2 KI/KMOJb.

3. Onpenenuts 00beM V KUCIOPOAA, €CIIU U3BECTHO YTO €ro Temmneparypa coctasiser t = 10°C,
a ero o0beM MOCTOSIHHBIN U paBeH P = cons = 0,1MI]a.

4. OnpenenuTs TEIUIOBOM MOoTOK QQ BO BpeMs HarpeBa BO3AyXa, €CIIM U3BECTHA CHUJIAa TOKA B CETH
| =2 A, ero nanpsoxeane U = 150 B.

5. Kak onpenenutsb, yemy paBeH 00beM KUJIO MOJIA UjealbHOro raza npu HOVY?

Kiroun

1. Jlist ompeiesieHust KOJIMYECTBa TeTlIa, MOJIBEIEHHOTO K paboueMy Tely Mpu U3MEHEHUN
TEeMIIepaTyphl Ha BeNMUYHHY At = to-t; onpeAensitoT OTHUM CIIOCOOOM:

- uist maccel: Q=M*c*(to-t1) x/Ix

CJIEA0BATEIBHO MOACTABIISIS UCXOAHBIE TAHHBIE, MIOJIYYUM:

Q=12*0,34*(120-20) = 0,4 xIx

Coxpawennulii apuanm omeema.:
KOJIMYECTBA TeIljIa, NOJBEIEHHOrO K pabouemy Teny paBHO 0,4 kJIx

2. st ompeznenieHusl KOJIMYECTBAa BEIIECTBA CMECH NN, TMPUHUMAIOT OOIICTIPUHSTOE
BBIPAYKECHHUE:

Nem = Mew/ Hem

MIOJICTABJISISL UCXOAHBIE TAHHBIE, MOJIYYUM:

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

CokpawenHulli sapuanm omeema:
KOJIMYECTBO BellecTBa cMecH paBHO 0,54 Kr/kMoIb

3. Kucnopon O2 sBnsieTcs uaeanbHbIM razaM. B ycimoBue takxke ckazaHo, yto P = cons =
0,1MIIa. CnenoBareiabHO 3aKOHY MI€AIBHOIO I'a3a UCIOJIb3yEM YPAaBHEHUE COCTOSTHUS:
PV = VRT, rne R — yaenbHas nocrostuHas Bo3ayxa (13 tadmunel R = 287 Ix/kr*K).
Temneparypy mnepeBoaum B KembBuubel T = 283K. IlpeoGpazyem ¢opmyny u
MO/ICTaBUM 3HAYEHUS:

V = MRT/P

[Tockonbky M — Macca He 3aj1aHa, TOTJa €€ IPUHUMaeM 1 Kr

V = 1*287%283/0,1*10° = 0,08 m°




CokpawenHulil eapuanm omeema:
06beM krctoposa paset 0,08 m°

4. TemnmoBoii moTok Q paBHBINM MOIIHOCTH AJICKTPOHATPEBATEIIS:
Q=1*U, Bt
MOoACTAaBJIAA UCXOAHBIC JAHHBIC, ITOJTYUYUM:

Q=2*150=300 Br

CokpawenHblli 8apuanm omeema:
Ter10Boi noTok pasHbii 300 Bt

5. O0BeM KHJIO MOJIS MIeaTbHOTO Ta3a npu HDY, 4uciio mocTosiHHOE, MMEET YUCIICHHOE
3HaueHue — 22,4 M>/KMOJIb.

CokpawenHulil 6apuanm omeema:
00BeM KHJIO MOJIsl HeanpHoro rasa npu HOV pasen 22,4 M°/KMoIb.

OIIK-3.2. [lemoHcTpHpyeT 3HAHHSI HHKEHEPHBIX TMPOLECCOB TMNPH  pelIeHUH
TEXHOJOTMYEeCKHX 3a/1aY.

HepBbIﬁ Tan (l'[OpOl"OBOﬁ ypOBeHB) — IMOKa3bIBaCT C(l)OpMI/IPOBaHHOCTI) nmoxka3artejisgd KOMINECTCHII MU
«GHaTh»: TCIVIOTEXHUYCCKHE IPOLECCHI MPOTCKAKIIHE B TEXHOJIOI'MYE€CKOM 060pyIIOBaHI/II/I
oTpaciin.

TecToBble 3aJaHUA 3aKpPbITOro TUIIA

1. laBienue 3710... (BbIOCpUTE OJMH BapHAHT OTBETA)

a) cuia, ICHCTBYIOIAs IO HOPMaJIM Ha €IMHHILy 00beMa

0) cuia, AeicTByIOIAs IO HOPMaJIM Ha €AMHUILY TEMIIEpaTyphbl
B) cuJIa, AEUCTBYIOLIAsl 10 HOPMAJIM Ha €MHHUILYy CONSt

T') CHJIa, ISHCTBYIOMIAst IO HOPMAaJM Ha €IMHUILY TUTOIIAIN

1) cuJIa IEHCTBYIOIIAst HA OKPY KAIOIIYI0 Cpey

2. 3akoH JlanbToHa M1 cMecH MIeAJbHBIX ra30oB MMeeT BHA: (BbIOEpUTE OAMH BAapHAHT
OTBETA)

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

0)P-V=M-R-T

B)C, +Cv=R

r)q=Au+l

o) Au#0

3. I'a3oBas mocTosiHHAA omnpesessieTcs: o gopmyJie: (BHIOEPUTE OJUH BApHAHT OTBETA)
a)R=cp+cV

0) R=Ro-n

B) R = Ro/.

r)R=Au+pV

IHDR=Ro+p

4. IlepBblii 3aKOH TEPMOAMHAMMKH /IJISl H300apHOTr0 npouecca uMeeT BU/: (BbIOEpUTE OJIUH
BapHUaHT OTBETA)

a){=-Au
0)g=Au+¢
B) =11

r)q=Au




n)q=-Au

5. Teny1000MeH MeXKAY KHIKOCTBHIO U CTEHKO# 3TO... (BBIOCpUTE OJMH BapHaHT OTBETA)
a) KOHBEKTHBHBIN TETUIOOOMEH

0) MHIYKTUBHBINA TETLIOOOMEH

B) CBOOO/IHBIH TEIJIO0OMEH

I') JAMUHAPHBIN TETUIOOOMEH

1) TypOyJIEHTHBIN TEIIO0OMEHO

Knroun

SNl Pl I
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6. Hpoqumaﬁme meKcm u ycmanosume coomeemcmeue.
B TemaorexHuke s yYupomeHusi BBIUHCJIEHUH BBeJdEHbI YCJI0BHBIC 0003HAYEHHS C
CAIMHUIAMU U3MEPCHUA.

YcraHoBUTE COOTBETCTBHE YCJIOBHBIX 0003HAYEHHIT K HX CAIMHUIAM U3MEPCHUS.

Ycnosnvie oboznauenus Eounuyvl usmepenus
1. DHTanbmus - | a) %
2. KonnmuecTBo TermoTsl - Q 0) xJIx
3. YenpHas ra3opas noctosiHias - R B) Br/M*K
4. OTHOCHUTEIBHAS BIAXKHOCTD - r) kJx/kr*K
5. TenjaonmpoBOAHOCTD - A 1) kJx/kr
e) kBt
Kunroun
1 2 3 4 5
0 r a B

Bropoii 3Tan (MpOABHHYTHIH YPOBeHb) — IMOKa3biBaeT COPMHPOBAHHOCTH MOKA3aTeJIs
KOMIIETEHIIMH «YMETb»: NPUMEHATh 3HAHUSA TeIJIOTEXHHYECKHX NPOLECCOB IPH pPelIeHUHU
TEXHOJIOTHYEeCKHX 3a1a4.

3aaHus OTKPBITOrO THIIA (BONPOCHI /IVISl OIIPOCA):

1. TepmonmHamuyeckasi cucrema 3To..

2. Hopmanbabie ¢pusndeckue ycnous (HOVY) umerot cienyromme 3HaYSHUS . .
3. ChopmynupyiiTe BTOPOH 3aKOH TEPMOIMHAMHKH. .

4. PeanbHbIi Ta3 3TO..

5. Yo npencranisier coO0i TEOpHs TEIJIoNepeIayn. .

Kiroun

1. COBOKYMHOCTh MaTEpUANBHBIX TeJ, HAXOJAIIMXCS B MEXaHHMYECKOM U TEILIOBOM
B3aMMOJICHCTBUH JIPYT C IPYTOM M OKPY>KAIOIIUMU TEJIaMHU.

2. T=273 K t =0°C;




P=101325ITauau P =0,1 MI]a;
Vv = 22,4 M3/kMOB;

3. Hennzsa IMOCTPOUTH MAIIMHY, KOTOpas OTHHUMAJIA 6LI TCIIJIO OT OJHOI'0O MCTOYHHKA H
npeBpamjasia Ol ero B paboty 0e3 TOoro, 4roObl Teno, MPUHUMAIOIIEE Y4acTHUE B
pabourx mporeccax He MpeTepreBasio Obl KaKMX-THO0 M3MEHEHH. BeuHbIi 1BUTATENh
HE BO3MOJKEH.

4. a3 y KOTOpOro AEMCTBYeT CHIa MEXIYy MOJEKYJIaMH M ITHMH CHJIAMH U CAMHM
00BEMOM MOJICKYJI TPEHEOpEYb HENTb34.
5. Hayky, m3naraioniyto 3akOHbBI PaclpOCTpaHEHHs M NEpeAayd Tera MEXIy TellaMH.

PasnuyaroT Tpu Buga TerooOMeHa:
1. TernmonpoBOAHOCTH (KOHTYKIIHS).
2. KonBexknus.
3. Uznyuenue.

Tperuii 3Tan (BHICOKMI YPOBEeHb) — NMOKAa3biBaeT CPOPMHUPOBAHHOCTH MOKa3aTessl
KOMIIETCHIIMM  «BJIAJETh»: HABBIKAMM BeICHUS] W KOHTPOJS TeIJIOTeXHHYeCKHUX
NPOLECCOB.

IlpakTH4yeckue 3aaHus:

1. PaccuuTaTh CpeAHIOI0 MAacCCOBYIO TEIUIOEMKOCTh BO3yXa Cy IMPH MOCTOSHHOM 00bEeMe B TOM
K€ MHTEpBaJie TeMIeparyp. MI3BeCTHO 4TO MaccoBasi TEINIOEMKOCTh B 3TOM cllydae OyJeT paBHa
cp= 1,86 xx/kr*K.

2. Bo Bpemsi MpOXOKIEHUS BO3/IyXa Yepe3 CYIIMIbHYIO YCTaHOBKY, HEOOXOJHMMO OIPEICIHUTh
ero yacoBou pacxon G, U3BECTHO 4YTO CWja TOKa moctosHHa | = 2 A, Hanpsokenue B cetu U =
155 B. TerutoeMkocTh B Havaje mpoiiecca i1 = 25 kJ[x/Kkr, B KoHIIe mporiecca iz = 75 kJIx/Kr.

3. OmnpenenuTh 3aTpaThl TEIJIa HA HArPEB BO3/IyXa BO BPeMsI CYIIIKH, 3Hasl YTO TETIOCOAEpKaHUE
B HavaJie mpoiiecca Harpesa i1 = 21 kJ[>k/Kr B KOHIIE mpoiiecca Harpesa I2 = 77 kJK/KT.

4. Tlocne mpoliecca HarpeBa MPOUCXOIUT TMpolecc cymku. OmpenenuTs KOJIMYeCTBO Teria
yIIeAmiee Ha CYIIKy, TPH 3TOM HM3BECTHO YTO TEIUIOCOAEp)KaHWE B KOHIlE Harpesa 2 = 77
kJK/KT.

5. 13 mapopacnpenenuTens map mocTymnaeT B MapoByO TypOUHY, T/Ie PACIIMPSETCS JI0 CTEIICHU
cyxoctu X. OmpenenuTh MONe3HYI0 paboTy 3a MUKI Lponess. [Ipy TOM m3BeCTHBI ABE pabOTHI
npu aauabatHoM pacmmpenuu Li = 792 x/Ix/kr m L3 = 298 k/lx/kr, a Takxke Temiaora
3aTpavyeHHas Ha MOBBIIICHHE TEMIIEPATyphl B mapopacnpenenurene 2 = 530 k[ x/kr

Kiroun

1. Pacuer cpenneli MaccoBOW TEIUIOEMKOCTH BO3ayxa mpu V = CONSt ompeaensioT Mo
bopmye:
Cv=Cr—R, xJIx/kr*K
rae R — ynenbHas ra3oBasi mocTossHHas Bozayxa, R = 0,287 xJIx/kr*K
TOJICTaBJISIS ICXOJIHBIC IAHHBIC, TIOYYHM:

Cv=1,86-0,287 = 0,713 x/x/kr*K

CokpawenHulil eapuanm omeema:
CpeIHsisi MaccoBas TEIUIOEMKOCTh BO3AyXa IpH IMOCTOSHHOM oObeme paBHa 0,713
kJk/kr*K




YacoBoii pacxoa Bo3ayxa G, MpOXOASIIEro Yepe3 CYyIIHIbHYI0 YCTaHOBKY, ONpeaesieM
W3 YpaBHEHHMsI TEIUIOBOTO OaslaHca Kayopudepa:
3,6%1*U = G*(i2— 1)
rae: 3,6 — koadduruent nepepona u3z Bt B kJ[x.
[Ipeobpazyem GopMyity, MOACTABUM YUCIICHHBIC 3HAUCHUS U HAIeM pe3yJIbTaT:
G =3,6*%I*U/ i; — i1 = 3,6%2*155/75-25 = 1116/50 = 22,3 kr/u

CokpawenHblli 8apuanm omeema:
9acoOBOH pacxoj] Bo3ayxa paBeH 22,3 Kr/4

Bo Bpems mporecca HarpeBe Bo3/1yXa BIIArocoIepyKaHue ero He MEHsIETCsl, HO IIPU ATOM
MEHsIeTCS ero Termocoiepkanue i, [lodToMy 3arpaThl Temia Ha HarpeB BO3JIyxa
ompezaessieM 1o Gpopmyie:

Qu = 12 — 11, KJ[K/KT
MIOJICTABIISAS ICXOAHBIC IaHHBIE, TIOTyYUM:
Qu =77 — 21 = 56 xIx/kr

Coxpawennulii sapuanm omeema:
3aTpaThl TerJia Ha HarpeB paBHbI 56 kJx/kr

Bo Bpems nporiecca CyIIKu TEIIOCOAEPyKaHUE 0OCTAETCs MOCTOSIHHBIM | = const. Ho cam
MPOIECC CYIIKU MPOTEKAeT OT i2 10 i3. [loaTOMy 3arparhl Temia Ha CYIIKY BO3JIyXOM
orpeaenumM 1o hopmyie:

Qc = i2 — i1, KJIK/KT
MOJICTABIISAS KCXO/HBIC IAHHBIC, ITOJTYUUM:
Qe =77 —"77 = 0 xIx/kr

Coxpawennulii sapuanm omeema:
3aTpaThl Temia Ha cymKky paBHbl 0 kJK/KT

[Tone3Hast paboTa 3a UK paBHA CyMMe PaboT B aJa0aTHBIX PACIIUPEHUSIX (IPOIECCH
1 u 2), MUHYC TeTJI0Ta, 3aTpauyeHHas Ha MOBBIIICHUE TEMITEPATYPHI B
napopacmpeaenauTene. 3anuiem Gopmyy:

Lnonesn. = L1 + L3~ g2, KI[)K/KF
MOACTABJIAA UCXOAHBIC JAHHBIC, TTIOJTYUYUM:
Liosess. = 792 + 298 — 530 = 560 xJx/kr

Coxpawennulii apuanm omeema.:
noJie3Hasi pabota 3a 1k paBHa 560 kJDx/kr

OIIK-3.3. OcymecTBJisieT AeficTBUS MO NMPeI0TBPALIEeHHI0 BOSHMKHOBEHUS YPe3BbIYAHbIX
CUTYalM#, CBA3AHHBIX C IKCIUIyaTAlMell TEXHOJIOTHYeCKOro 000py10BaHusl.

IlepBoIii 3Tan (MOPOroBoii ypoBeHb) — MOKa3bIBaeT C(POPMHUPOBAHHOCTH MOKA3aTeJIs1 KOMIIETEHIHH
«3HATB»: YCTPOWCTBO ¥ TNPUHOMI PadoTbl TEXHOJOTMYECKOro 000pyA0oBaHUs,
OCYLIECTBJISATH [JeCTBUS MO MNPeJOTBPAIICEHUI0 BO3HUKHOBEHUSI Ype3BbIYaMHBIX
CUTYaLUM.

TecToBble 3a7aHNA 3aKPbITOT0 THIIA

1. KpyroBbIM npoieccoM Ha3bIBaeTcsl... (BEIOEPUTE OJMH BapUAHT OTBETA)
a) 3aMKHYTBIM TpoIiecc, B KOTOPOM padouee TeIo H3MEHSET CBOE COCTOSHUE, MONEPEMEHHO

PaCHINPSISCH M CKUMASICh C IEPHOANYESCKIM BO3BPAILICHHEM B MCXOTHOE COCTOSTHUE
0) mporiecc, B KOTOPOM pabodee TeJIo MOMEePEMEHHO PACIIUPSACH U CKUMASCh BO3BpAIAeTCs B

HCXOJIHOE COCTOSIHHUE, COOOMIAsICh C OKPYIKAIOIIECH Cpeion




B) IpoIlecCc MOMEPEMEHHOI0 PACIIUPEHUs U CKaTus pabouyero Tejia Mpu KOTOPOM OHOYKE He
MOYKET BO3BPATUTHCS B UCXOAHOE COCTOSIHUE

') 3aMKHYTBIH MPOIECC, B KOTOPOM pabodee TeNIO U3MEHSET CBOE COCTOSHUE TOJBKO B OJHOM
HanpaBJICHUN

1) 3aMKHYTBIH MTpoIiecc, B KOTOPOM padodee TeI0 M3MEHSET CBOE HalpaBlIeHUE MPOTUB YacOBOU
CTpEJIKU

2. @u3nvecKuii CMBIC] y1eJbHOW ra30Boil MOCTOSTHHOM. .. (BEIOCPUTE OJIMH BapUAHT OTBETA)
a) o310 paboTa, coBepiiaeMas 1 Kr raza B mpolecce npu p = const Ipu U3MEHEHUU TEMIIEPATypPbl

Ha OJIMH Tpayc
0) »TO0 pabora, coBepiaemasi 1 Kr ra3a B mpoiiecce npu V = const mpu M3MEHEHUHU TEMIIEPaTyPhl
Ha OJIMH Tpajyc.

B) 3TO paboTa, coBepiraeMas 1 Kr ras3a B mpoiiecce mpu T = const mpu U3MEHEHUU TEMIIEPATYPhI
Ha OJIMH TPaaycC.

r) 970 pabora, comepmaemas | Kr ra3a B mpormecce nmpu pVS = const mNpu H3MCHCHHU
TEMIIepaTypbl Ha OJIMH I'PAIyC.

1) 3To paborta, coBepimiaeMas 1 Kr rasza B mporecce mpu pV'" = const Opd H3MEHCHUH
TEMIIepaTypbl Ha OJIMH IPaIyC

3. MoasipHasi Macca cMecH omnpejeisieTcs mo popmyJie: (BEIOEpUTE OAMH BapUaHT OTBETA)
a) pew = 2 Wi'Ri

0) tem = Z Wil
B) Uew = = Wit Vi
T) tew = 2 Wi Pi
1) Hew = = Wit M

4. YpaBHenune PV = RT BbIpa:kaeT 3aBHCHMOCTb IapaMeTPOB B... (BBIOCpUTE OUH BapUaHT
OTBETA)
a) U30XOPHOM IIpoliecce

0) u306apHOM TIpoIecce

B) TEPMOJIMHAMUYECKOM Ipoliecce
r) aguabaTHOM Ipoliecce

1) IOTUTPOITHOM TIPOIIeCCe

5. ILIOTHOCTH TEMJI0BOr0 MOTOKA MMeeT BhIpakeHue: (BHIOEPUTE OJMH BApHAHT OTBETA)
R
a) =—eml M
F
0) q= geml M
B
B
B) = Eem/ M

r) 0= %emlmz

1) q :%@m/M2



OA W N
H @ o o

6. Hpouumaﬁme meKcm u ycmaHnoeume coomeemcmeue.

TexHn4eckas TEPMOAUHAMHUKA OCHOBLIBACTCH HA TEPMOAUHAMUICCKUX IIPoLIeccax.
YcraHoBuTE COOTBETCTBHE TEPMOAUMHAMHUYECCKOIO Ipoiecca K €ero paﬁoTe.

Tepmoounamuyeckue npoyeccyl Paboma 6 mepmoounamuueckom npoyecce
1. M3oxopuslii iporecc V = const a) | = 2,3RTIg*V2/V1
2. N3o6apusIii mponecc P = const 06)1=0
3. M3oTepmuyeckuii mporece T = const B) | =R*(T2—T1)
4. Annabaruslii mporece PVX = const r) | =R/n -1*(T1—T»)
5. Ionurponuslii mpouecc PV" = const ) | =R/K -1*(T1—T»)

e)l=q

Kinroun

1 2 3 4 5

0 B a I r

Bropoii 3Tan (IPpOABHHYTHIH YPOBEHB) — IOKa3bIBaeT C(POPMHMPOBAHHOCTHL IOKa3aTe/st
KOMIIETEHIIMH «yYMETb». JKCINIyaTHPOBAaTh pa3jM4Hble BHAbI TEXHOJOIHYECKOI0
o0opyaoBaHusi ¥ NIpUOOPHI.

3aaHust OTKPBITOro THNA (BONPOCHI IJIsl OIPOCA):

1. ITonuTpONHBIM MPOIECCOM HA3BIBAETCH..

2. Tepmuueckuit KIIJ] aro..

3. 1714 9ero cIy>kKuT SHTPOMHS S B TEPMOJIMHAMUKE. .
4. YT0 Takoe TerIonpOBOHOCTb..

5. Yto Takoe KOHBEKIIHH..

Kiroun

1. [Ipomiecc KOTOPBIA  XapaKTepU3yeTCsl TOCTOSHCTBOM OTHOIICHHS JIOJIM  TeEIUIa,
3aTpaynMBaeMOro Ha u3MeHeHue AU KO BCEMY Telly, YYacTBYIOLIEMY B IIPOLIECCE.

2. OTHolIeHNE Tera, MOJIe3HO UCIOIB3YEMOT0, TPEBPALICHHOTO B MEXaHHUECKYIO paboTy
K TEIUTy, 3aTPA4€HHOMY Ha IMKJ, TaK Kak 2> 0, To Nt < 1.

3. Jliis Gonee MOTHOTO MCCIENOBAHUS TEPMOJAMHAMUYECKUX TPOIECCOB U OOJETYCHHS HX
pacueTos.

4. OTO sBIEHHE TMEpeHoca Telila IMyTeM COMPUKOCHOBEHHUS MEXAy Oojee U MeHee
HarpeThIMU YacCTHUIIAMU TeJa.

5. DTo sABIEHUE MEPEeHOca TeIlla IMyTeM IMEepPEeMEIIeHUsI U MepEeMENIUBAHUS MEXKIY COOOM
0oJiee M MeHee HarpeThIX YaCTHI )KUIKOCTH (Tasa).

Tpernii 3Tan (BbICOKHI YpOBeHb) — NMOKa3bIBaeT CHOPMHPOBAHHOCTH IOKA3aTeJIs
KOMIICTCHIIMH «BJIAJETh»: HABBIKAMH HACTPONKH, pPEeryJHPOBKH H KOHTPOJS IpH
IKCIVIYATANMHI PA3JMYHBIX BHI0B TEXHOJIO0THYECKOro 000py10BaHus U NPHOOPOB.

J1s pelieHus MOCTaBJAEHHBIX 32124, NOHAZ00MTCH KAJIbKYJIATOP.




IIpakTuyeckue 3a1aHusA:

1. Onpenenuth 00BEM CMECH HCANTBHBIX Ta30B MIPU HOPMATIbHBIX (pu3nyeckux ycnoBusx (HOY)
V.. U3BecTHO, 4TO 00BEeM mpu 3agaHHBIX ycioBusx V = 0,8 M°, maBnenne P = 0,2 MIla,
temriepatypa t = 17 °C.

2. OnpenenuTh Biarocojepkanue d Bo BpeMst HarpeBa ero nepes npoueccom cyiku. [Ipu atom
M3BECTHA Macca MapoB BojAbl My = 2,5 T, Macca cyxoro Bo3nyxa Mcs = 3 K.

3. Onpenenuth TepMudeckuit kKodpduiueHT monesHoro neicteus (KI11) — nt, oOpaTHOTrO 1MKIIA
KapHo amns xonouiapHON yCTaHOBKH, €CJIM U3BECTHB HayallbHas abcoltoTHas Temreparypa T1 =
450 K u xoneunas T2 = 200 K.

4. CteHbl CyIIMIbHON KaMephl BBHIIIOJHEHBI U3 JIBYX CJIO€B MaTepuaia TOIIIMHOW NepBor O1 =
120 mm. Temmneparypa Ha BHEIIHEH NOBEPXHOCTHU mepBoro cios Marepuana te = 100°C, Ha
BHEIIIHEW MOBEPXHOCTH BTOpOro cios tc3 = 50°C, mpu 3ToM KO3(DPHUITMEHT TEIIOMPOBOAHOCTH
nepsoro cinosi A1 = 0,85 Br/M*K, BTOoporo cmos A2 = 0,04 Br/m*K. Onpenenuts TONMIUHY
BTOPOTO CIIOSl MaTepuana oz.

5. Omnpenenuth KOJIMYECTBO TEIUIOTHI, MEPEaHHOE HArpeToil TpyOOil B OKPYXKAIOUIyIO Cpeny.
[Tpu »TOM H3BecTHa TeMIepaTypa HarpeToil TpyOsl cHapyxu tc = 101°C , a Taxke TemmnepaTtypa
BO3/lyXa BHYTpH nomenieHus t, = 17°C.

Knroun

1. O6beM cmecH ueanbHbIX ra3oB mpu HOV Beruucngercs no gpopmysre:
Vi = 2,73%103*(P*V/T), m>

MIOJICTaBJISIS UICXO/IHBIE IAHHBIC, TTOMYYUM:

Vi = 2,73*10°*(0,2*10%%0,8/290) = 1,5 M°

Coxpawennulii apuanm omeema.:
00BbeM cMecH HeanbHbIX ra3os npu HOY pasen 1,5 m°

2. [lpu HarpeBe WM OXJAKICHHH BO3JyXa BJarocojepkaHue He MeHsercs. Jlis
OIpeIeIEH S BIIAr0COAEPKaHUS 3amUIIeM (HOPMYITy:

d = Mus/Mcs., T/KD
MIOJICTABJISAST KCXO/IHBIE JIAHHBIE, TIOJTyUHM:

d=2,5/3=0,8 r/kr

Coxpawennulii sapuanm omeema:
BJarocoepkanue pasHo 0,8 r/kr

3. Tepmuueckuit KITJ[ obparHoro nukia KapHo 3aBUCHT OT aOCONOTHBIX TEMIEPATYP
MCTOYHHKA TEIlIa U XOJIOAMIbHUKA, YeM 6ombiie T1 > T2, Tem Bimre nt:

Nt=Ti- T2/ T1, %
MMOACTAaBJIAA UCXOAHBIC JAHHBIC, ITOJTYUYUM:

nt = 450- 200/ 450 = 0,55 %

CokpawenHulil gapuanm omeema:
tepmuueckuii KI1/ o6paTHoro mukia Kapuo pasen 0,55 %

4. TountuHy BTOPOTO CJIOSI MaTepUaia HaxoauM 1o (hopmyie:
02 = (teaf ter - 81/ h)* Ao, M

MOJICTABJISAS HCXO/HBIC TaHHBIC, TIOTyUHM:

82 = (50/100 - 0,12/0,85)* 0,04 = 0,0076 m

CokpawenHulli sapuanm omeema:
TOJILIMHA BTOPOro ciosi Mmarepuana pasHa 0,076 m

5. KonuyecTBO TETIIOTHI, MepeaHHOE HArpeToil TpyO0oil B OKPYKAIOIIYIO CPEly CUUTACTCS
Quys. JlydyeBas TemioTa MMEET CIeIyIOIee BhIPAKEHHE:




Quys.= E*Co*F*[(tc/100)* - (t,/100)*], Bt
rae: E — crenens yepHOTHI moBepxHOCTH TPYOHI, E = 0,86;
Co — k0> uIenT u3mydenus yepHoro tena, Co= 5,67 Br/m?*K*
F — pannanmonnast mosepxHoctb, F = 0,077
MIOJICTaBJISISl UICXO/HBIE IAHHBIC, TIOTyYHM:

Quya.= 0,86%5,67*0,077*[(106,3/100)* - (11/100)*] = 0,479 Bt
y

CokpawenHblli 8apuanm omeema:
KOJIMYECTBO TEIUIOTHI, MEpeAaHHOE Harperoil TpyOoil B OKpYKaloOIIyl0 cpeny paBHa
0,479 Bt

CoNoR~LNE

20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31.

OuneHo4HbIE CpeCcTBa ISl IPOBeIeHUs IPOMEKYTOYHOM aTTecTalun
[TpomesxyTouHas aTTecTanus IPOBOIUTCA B (hOpME YCTHOTO 3aUeTa.
Bonpocsl qu1# 3auera

Uro TexHUYEeCKas TePMOIMHAMUKA U3ydaeT?

TepMonnHaMuyeckasi CHCTEMa 3TO

JlaTp onpeneneHue 1aBJICHHAIO

Uro Takoe yAenbHbIH 00bEM

Kak npoBeputh paBuIIbHOCTh pacueTa OObEMHBIX J0JIel cMecu?

3akoH JlanbToHA ISl CMECH UI€aTIbHBIX Ta30B:

UT0 MMEHHO OCTaeTCsl HEM3MEHHBIM B M300apHOM TIpoiiecce?

Uro takoe HOVY?

[Toyemy TemI0EeMKOCTh TP MOCTOSTHHOM JaBJICHUH BCET/1a OOJIbIIE TEMIIOEMKOCTH MPH
MOCTOSIHHOM 00beMe ?

. I1o xakoit popmyie onpenensiercst abCOMOTHOE JaBIeHHE?
11.
12.
13.
14.
15.
16.
17.
18.
19.

Kakoii Bus nmMeeT nepBblid 3aKOH TEPMOAMHAMUKH JIJIs1 ©1300apHOTO Iporecca?

[Tox MIOTHOCTHIO MOHUMAFOT:

Kakoit ¢pusnueckuii cMbIca yAeIbHON Ta30BOM MOCTOSHHONW?

B uem ypaBHenue PV =RT BrIpakaeT 3aBUCUMOCTb TapaMeTpoB?

ITo xakoii popmyne onpenensieTcsi ra3oBasi HOCTOSTHHAS?

MaccoBast TerI0éMKOCTh TPH MOCTOSHHOM 00BEMe (Cy):

YHuBepcanbHas ra30Basi IOCTOSIHHAS I BCEX Ta30B PaBHA:

B x/Ix/kr ‘K usmepsercs:

[Tpu xakom 3HaYeHUU N (MTOKA3ATENSI MOTUTPOIIBI) MOJTUTPOITHBIN TpoIlecc Tpeodpa3yeTcs B
M300apHBIit?

N3menenne BHyTpeHHEH YHEPTUU B M30XOPHOM TIpoIiecce onpenensercs mno hopmyre:
YpaBuenue P2/P1 = T2/T1 BeIpaxkaeTcsi 3aBUCUMOCTh ITapaMeTPOB B:

MaccoBas TEeII0eMKOCTh BEIYHUCIIACTCS 110 (hopMyJie:

WneanbHplii a3 3T0:

PeanbHbIit Ta3 310!

B kakux enquHUIAX u3MepseTcs SHTANbIus (1)?

JlaTpb onpeneneHre HICTUHHOM TEMIIOEMKOCTH.

[T10THOCTD U yeNbHBIA 00BEM CBSI3aHBI 3aBUCMOCTBIO:

Kak ompenenutb cpemHIO TEMJIOEMKOCTh B MHTEpBasie OT {1710 t2, MONB3ysCh TabnumamMu
teroeMkocteit ot 0 7o 2000° C?

Urto Takoe sHTAIBIUA 17

Yro takoe sHTponus S?

| — DHTAJIBITUS] UMEET BBIPAKECHUE:




32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.

52.
53.
54,

55.
56.
S7.
58.
59.
60.

YrtoTuzmepstoT ncuxpomeTpom Accmana?

Yemy paBeH 00beM 1 KHIIO MOJISt HI€AIBHOTO ra3a npu HOY?

ITo popmyne £ = R-(T2-T1) onpenensiercs:

Bnaroconep)xanue - 3TO OTHOLIEHHE:

Brnaxnslil BO31yx — 3TO:

Kakoii nap Ha3bIBalOT HACBILLIEHHBIN, KAKON HE HACBHIILIEHHBIN?

VYpaBuenue Knaiinepona umeet BUJI;

JlaiiTe onpenenenye yaenbHOU TeINIOEMKOCTH.

KonnuecTBo Temia, MoABEIEHHOIO K Tely P U3MEHEHUH TEMIIEPATyPhl HA BETUYHHY
At = to-t1 onpenensiercs aiis:

TemnonpoBoIHOCTBIO 3TO:

N3nyyenue 310:

Kouseknus 3t1o:

TemmepaTypHbIii TpalueHT, B3AThIA C 0OpATHBIM 3HAKOM, Ha3bIBACTCS?
I110THOCTB TEMI0BOrO NOTOKA BhIpaXkaercs?

TemooOMeH MeX Iy KUAKOCTHIO U CTEHKOW Ha3bIBACTCS?

CB00o0/IHOE IBMXKEHUE ITO:

JlamrHapHO€E JBUKEHHE B IIPOLIECCE TEIIONEPEaaun IPOUCXOAUT?
TypOyneHTHOe JBUXKEHUE B ITpOLECcCe TEMJIONepejaul XapaKTepHO?

[Ipu naMuHApHOM JIBUKEHUU MEPEHOC TEIlIa 10 HOPMaJId K CTEHKE OCYILECTBISAETCS?
Kputnueckast ckopocTb, ONIpeAesAoas Iepexo] U3 JAMUHAPHOTO JBUKCHHUS B
TypOyJIEHTHOE /ISl JIIOO0H KUAKOCTH UMEET BU/I:

Ha unTeHCHBHOCTD TeIUIONEpEAAaUn OKa3bIBacT BIUSHUE?

Bripaxenue 3akona HeroroHa-Puxmana umeer Bun:

Teno, koTopoe xapakTepusyercs HauOoJbIIEH SHEpPruei 3IyyeHus AJIs BCeX 4acToT 10
CPaBHEHHUIO ¢ COOCTBEHHBIM U3JIyYEHUEM APYTUX TEJl, Ha3bIBAETCA?

[110THOCTB OTOKA U3JIy4YEHUSI U3MEPSAETCS:

3akon Credana-bonbpimana onpenensercs:

HHTerpanbHbIM U31yYEHHEM Ha3bIBAETCS ?

£ — k03(h(HUIIUEHT, XapaKTePU3YIOLIUI CTETEHb:

TepMuyeckoe conpoTUBIIEHNE TETIONPOBOIHOCTH UMEET BUJL:

TepMuyeckoe cOnpoTUBIIEHNE TEIUIONEPEaul UMEET BUIL:



4. METOAWYECKHUE MATEPHAJIbI, ONIPEJEISIIOITAE NPOLELY PbI
OINEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
AEATEJIBHOCTH

Texyuuii KOHTPOJIb

TecTupoBanue st MPOBEACHUS TEKYIIETO KOHTPOJISI IPOBOJAUTCS ¢ TOMOIIBI0 CUCTEMBI
JTUCTAaHIMOHHOTO 00yueHus. Ha tectupoBanme otBomutcs 10 mmuHyT. Kaknpiii BapuaHT
TECTOBbIX 3a7aHui BKiIto4aeT 10 BorpocoB. KonnuecTBO BO3MOMXKHBIX BAPUAHTOB OTBETOB — OT 2
no 10. CryaeHTy HEO0OXOIMMO BBIOpaTh OJWH IMPABUJIBHBIA OTBET. 3a KaXKIbId MpPaBHIbHBIN
oTBeT Ha Bompoc npucauBaercss 10 6amros. Illkana mepeBona: 9-10 mpaBMIIBHBIX OTBETOB —
OIleHKa «OTIU4YHO» (5), 7-8 MpaBWIBHBIX OTBETOB — OIICHKA «XOpomio» (4), 6 NpaBUIbHBIX
OTBETOB — OIIEHKA «YyJOBIETBOPUTENbHO» (3), 1-5 mNpaBMIbHBIX OTBETOB — OIEHKA «HE
YIOBJICTBOPUTEILHO (2).

Omnpoc Kak CpeACTBO TEKYIIEro KOHTPOJS MPOBOIUTCS B (hOpME YCTHBIX OTBETOB Ha
Bonpockl. CTy/IeHT OTBEYAeT Ha MOCTABIEHHBIN BOMPOC Cpasy, BpeMs Ha MOJTOTOBKY K OTBETY
HE TIPEI0CTABIISACTCA.

JlaGoparopHble 3a7aHus KaK CPEJICTBO TEKYIIEro KOHTPOJS MPOBOASTCS B MUCHMEHHOU
dopme. CTyieHTy BbIIaeTCs 3a7aHue U npenocTaisiercss 10 MUHYT 11l TOATOTOBKH K OTBETY.

IIpomMe:kyTouHasi aTTeCTALMSA

3a4yeT MpPOBOJUTCSA IYTEM IOJBEACHUS HMTOTOB IO pe3yJbTaTaM TEKYILIEro KOHTPOJIA.
Ecnau cTyaeHT He cHpaBWICS C YacThiO 3aJlaHMH TEKYIEro KOHTPOJS, €My IpeloCTaBIsieTcs
BO3MOXHOCTh CJaTh 3a4eT Ha MTOTOBOM KOHTPOJBHOM MEpOIpPUATHU B (popMe OTBETOB Ha
BOTIPOCHI K 3a4€Ty WJIM TECTOBBIX 3aJlaHHi K 3aueTy. Popmy 3adera (OMPOC MM TECTUPOBAHUE)
BbIOMpAET MpernoiaBaTelb.

Ecnu 3auer mpoBomutcs B (hopMe OTBETOB Ha BONPOCHI, CTYACHTY NpPEJIaraeTcsi OJUH
WA HECKOJIBKO BOMPOCOB M3 MEpEeUHsl BONPOCOB K 3aueTy. Bpems Ha MOATrOTOBKY K OTBETY HE
IPEI0CTaBIISAETCA.

Ecnu 3auer mpoBoautcs B (opMe TECTOBBIX 3aJaHMH K 3adeTy, TECTHpOBAHUE [UIs
NPOBEICHUS TEKYIIeT0 KOHTPOJIA TPOBOAUTCS C ToMomplo CHCTEMBI AMCTAaHIIMOHHOTO
oOyuenus. Ha tectupoBanme otrBogurcs 10 MuHyT. Kakaplii BapuaHT TeCTOBBIX 3aJaHUM
BKitouaeT 10 BompocoB. KonnyecTBO BO3MOXKHBIX BapHaHTOB OTBETOB — OT 3 110 5. CTyaeHTy
HE00X0MMO BBIOpaTh OJUH NPaBUIbHBIM OTBET. 3a KaXKAblil MpPaBMIIbHBIM OTBET Ha BONpPOC
npucBauBaercs 10 6amnos. [llkana nepeBoga: 9-10 mpaBUIIBHBIX OTBETOB — OLEHKA «OTIMYHOM
(5), 7-8 mpaBUIIBHBIX OTBETOB — OLICHKA «XOpOIIO» (4), 6 MpaBHIbHBIX OTBETOB — OLICHKA
«yAOBJIETBOPUTENBHO» (3), 1-5 MpaBUIIbHBIX OTBETOB — OLIEHKA «HE YAOBJIETBOPUTEIILHO» (2).



