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Pabouvas mporpamma cocTaBiieHa ¢ y4eTOM TpEeOOBaHMIA:

o MOpsKa OpraHu3allMd M OCYUIECTBIIEHUS OOpa30BaTEIbHOM JESITEIbHOCTU IO
o0Opa3oBaTelbHBIM MpOrpaMMaM BbICHIETO 00pa3oBaHUs — IporpamMmam OakajaBpHara,
IporpaMMaM  CHElUaJUTeTa, IpPOrpaMMaM  MarucTpaTypbl, YTBEP)KICHHOI'O IPUKA30M
MunucrepcTBa oO6pazoBanus U Hayku Poccuiickoit @eaepanuu ot 06.04.2021 Ne 245;

o (denepaabHOro TOCyAapCTBEHHOT0 00pa30BaTENBHOTO CTAaHAAPTa BBICHIETO0 00pa30BaHUs
no HanpasiaeHuto noaroroBku 19.03.03 IlpogykTel nuTaHuWsI >KMBOTHOTO IIPOMCXOXKIEHUS,
YTBEPKACHHOTO TMpUKa3oM MUHHCTEpCTBA HayKd U BbIcIIero oOpaszoBanus Poccuiickoit
Deneparuu o1 11.08.2020 Ne 936 (¢ M3MEHEHUSIME U JOTIOJTHCHUSMH).

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO MPOTpaMMYy:

Crapuuii npenojiaBaresnb C.B. Poixuii

Paboyass mporpamMma paccMOTpeHa Ha 3aceqaHud Kadeapbl TPaKTOPOB W aBTOMOOWIICH
(mpotokoa Ne 10 ot 28.05.2024).

3aBenyrommii kageapou A.H. bproxoBenkuii

Pabouass mporpaMMa peKOMEHJI0BaHa K HCIOJIb30BAaHUIO B Y4eOHOM Mpoliecce METOINYECKOMH
KoMuccHel (akynpTeTa MUIIeBbIX TexHomoru# (mporokon Ne 11 ot 20.06.2024).

IIpeacenaresb MeTOANYECKONH KOMHCCHH A.K. ITuBoBap

PykoBoauTe/ b 0OCHOBHO NPO(ecCHOHATBHOU
o0pa3oBaTe/ibHOI NMPOrpaMMbl B.I1. Jlapuukmii




1. Ilpenmer. Llean u 3agauu TUCUMIIMHBI, €€ MECTO B CTPYKTYype
00pa3oBaTeIbHOI MPOTrPaAMMBbI

IIpenmeroM AMCHMIUIMHBI SBISIIOTCS  (DyHIaMEHTalNbHBIE 3aKOHBI TMPUPOIBI O
MPEBpAICHUSIX SHEPruu B Pa3MYHBIX Mpolleccax U TMoBblIeHHEe 3(G(HEKTUBHOCTH pPabOThI
XOJIOAWIBHBIX YCTAHOBOK W aIlllapaToB, B KOTOPBIX HCIONB3YIOTCA 3THU IMpolecchl. Bompocsl,
paccMaTpuBaeMbl€ B Kypce, SBISIOTCS OCHOBOHM JUIsl pacu€ra U MPOEKTHUPOBAHHUS JBUTATENIeH
BHYTPEHHETO CrOpaHUs U XOJOAWIBHBIX YCTAHOBOK Pa3IMYHOTO HA3HAYCHUSI.

Leab0 TUCHMIUIMHBI SIBISICTCA TOTYy4YEeHHE 3HAHWHA O TEIUIOBBIX MPOLECCaX U TEIIOBOM
000pYI0BaHNH, UCTIOJIB3YEMBIX B TEXHOJIOTMYECKHX MpoLieccax 00paboTKH MPOIYKTOB MUTAHHS

OCHOBHBIMH 331a4aMU W3YUYEHUS TUCHUTUIUHBI SBIISICTCS:

(dopMHpPOBaHUE TBOPYECKOTO MOJXOJA K PEIICHHIO MPAKTUYECKUX 3ajay, KaCaOUIMXCS
TCIUIOBBIX IMIPOILIECCOB.

MecT0 AUCHMIUIMHBI B CTPYKType oOpa3oBaTeibHOH mnporpammbl. [lucuuninuza
«TemnoTexHuKay OTHOCHUTCS K JUCHHMIUIMHAM o0s3atenbHoi vactd b1.0.32) ocHoBoM
npodeccuoHanbHOM 00pa3oBaTeNbHONW MpPOrpaMMbl BbIciIero oOpaszoBanus (nanee — OITOIT
BO).

JucuunnuHa yutaercs B 4 ceMecTpe, OCHOBBIBaeTca Ha 0aze AuCHUILTUH:«Du3mkay,
«Xumusay, «BeIcias MaTeMaTHuKa.

[IpemmectByeT nucuumune: «[ uapaBiIukay.

2. [lepeyeHb IJIAHUPYEMBIX Pe3yJIbTATOB 00YUYE€HUsI 10 JUCIUIIINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH pPe3yJibTATAMHU OCBOEHUSI 00pa30BaTeIbLHOM

NMPOrpaMMbI
Konsi DopmMyJIMpPOBKA Nuaukaropsl noctuxenusi| [lnanupyemblie pe3yjbTaThl
KOMIIeTeHIU KOMIIETEHIINH KOMIIETEeHIIUH 00yueHust
OIIK-3 CnocoOHOCTh OIIK-3.1. 3HATh: OCHOBHBIE 3aKOHBI
WCIIOJIB30BaTh 3HAHUSA OOOCHOBBIBaE€T  BBIOOP | TEXHUUECKOU
VH)XEHEPHBIX ITPOLIECCOB | COBPEMEHHOIO TEPMOJANHAMUKH,
npu PELIEHHUH | TEXHOJIOTUYECKOTO TerI000MeHa 51
npodeccuoHaNbHBIX o0opynoBaHus JUIS | TETTONIEpENayH.
3a/1ad M OKCIUTyaTalluu | TpopeCCUOHATBHBIX YMerb: pemarb THUIIOBBIE
COBPEMEHHOTO 3a1a4 3a7a4M 110 TEIUIOTEXHUKE,
TEXHOJIOTHYECKOTO MPOBOJIUTH
o0opymoBaHus u TEPMOJNHAMUYECKHUE
npuOopoB pacueTsl pabounx
MPOLIECCOB B
TETUIOTEXHUYECKUX
YCTPOMCTBAX,
MPUMEHSAEMBIX B OTpaciH,
MIPOBOJUTH pacuersl
TEMI000MEHHBIX
arrnaparos.
NmeTh HABBIKH:
OIpeeIICHUS
TEPMOJANHAMUYECKUX

[apamMeTpoB C IOMOIIBIO




Koxabi DopMyJIHPOBKA HNnapuxaTtopel noctuxkenusi| Iliianupyemble pe3yabTaThl
KOMIIeTeH LM KOMIeTeHIIMH KOMIIeTeHIIHH o0y4eHust
muarpaMmm 5 TabIIHNII,
METOIMKON pacuera
TETI000MEHHOTO
000pyTIOBaHUS.
OIIK-3.2. 3HATH: TEIIOTEXHUYECKUE

JleMoHCTpHUpYeT 3HaHUS
MHXXEHEPHBIX MPOLIECCOB
npu pelieHuu
TEXHOJIOTHYECKHUX 3a/1a4

IIPOLECCH MTPOTEKAIOIINE B
TEXHOJIOTMYECKOM
000pyJ0BaHUH OTPACIIH.
'YMeTh: NpUMEHATh 3HAHUSA
TEIUIOTEXHUYECKUX
[IPOLIECCOB IIPU  pELICHUU
TEXHOJOTMYECKHX 3a1ad.
MMeTh HABBIKU: BEICHUS U

KOHTPOJIS
TEINIOTEXHUICCKUX
MPOIECCOB.
OIIK-3.3. 3HaTB:  YCTPOHCTBO H
OcymiecTBisieT AeUCTBUS | TPUHLUIT paboThI
110 MPEIOTBPALIEHHIO | TEXHOJIOTUYECKOTO
BO3HHUKHOBEHHS o0opynoBaHus,
Ype3BbIYaHBIX OCYILECTBJIATh AEUCTBUS MO
CUTyallUii, CBSI3aHHBIX C |IPEIOTBPALICHUIO
AKCIUTyaTaluen BO3HUKHOBEHUS
TEXHOJIOTHYECKOT0 YpE3BbIYANHBIX CUTYALIHI.
000pyI0BaHUS YMerb: O3KCILUTyaTUPOBATH

pas3yInyHbIe BUJIBI
TEXHOJIOTUIECKOTO
000pyI0BaHUS U TPUOOPBHI.
Hmetnb HABBIKHU:
HACTPOMKHU, PEryIUPOBKU U
KOHTPOJIS npu
9KCIUTyaTallul  pa3IMYHbIX
BHJIOB  TEXHOJOTHYECKOTO
000pyI0BaHUs ¥ MPHOOPOB.




3. O0béM TUCHUIUIMHBI U BUAbI Y4eOHOH padoThI

OuHo-
3aouHas | 3aoyHas
Ounas dhopma oOyueHus dbopma dopma
00yueHHs | oGyueHus
Buasr pabot 0613:(1)\/; 4Ja- BCETO BCEro
BCETO o =
3au.en./ 5 5
4acoB E GE) '
8 3
< o
OO61mast TPYA0EMKOCTD AUCIIUTUIAHBI 3/108 3/108 3/108 -
KoHnTtakTHas oOy4darommxcs ¢
npenojaBaTenieM (1Mo BujgaM y4eOHbIX 46 46 10 -
3aHSATHH) BCETO, B T.4.
AynuropHas padora: 46 46 10 -
Jlekun 18 18 4 -
[TpakTrueckue 3aHATHS - - - -
JlaboparopHbie pabOTHI 28 28 6 -
Jpyrue Bubl ayIUTOPHBIX 3aHITUN - - - -
CamocrosiTenbHast paboTa 00yJaronuxcs, 62 62 98
qac i
Bun HpOMe)KYTO;IIZ(;II/\I/[ élgecmunn (3auér, saueT saueT saueT i
4, Conep:kaHue IMCUUIIMHBI
4.1. Pazgespl AUCHMIIMHBI M BHABI 3AHATHI (TEeMAaTHYECKHUH IJIaH).
li\f; Paznen qucnummimHb JI 113 JIP CPC
Ounas hopma 00yueHus
Pa3nen 1. Texuuueckasi TEepMOIUHAMHKA 12 - 14 40
1. [Tema 1. BBenenue B AUCHUIUIMHY 2 - -
2. [Tema 2. Cmech ujeaabHBIX Ta30B 2 - 6
3. [Tema 3. TemioeMKOCTb CMECH Ia30B 2 - 6
Tema 4. I1epBblif 3aKOH TEPMOANHAMUKH.
4. |UccnemoBaHne TEPMOAMHAMUYIECKUX MPOIECCOB 2 - 8
BTOPOH 3aKOH TEPMOJNHAMUKH
5. [Tema 5. Biaxuslii BO31yX 1 - 6
6. [Tema 6. Mcreuenne ra3oB u napos 1 - 6
7. [Tema 7. BojsiHo# map 2 - 8
Pa3nen 2. Teopusi Tenyioo0MeHa 6 - 14 22
8. [Tema 8. TemmompoBOIHOCTD 2 - 6
9. [Tema 9. KOHBEKTHBHEI TEIIOOOMEH. 2 - 8
10. [Tema 10. Tenmoobmen u3nydeHuem. Temsonepenaya 2 - 8
Bcero 18 - 28 72
3aounas popma oOyueHUst
Pa3nen 1. Texuudeckasi TEepMOIMHAMUKA 4 - 60
1. [Tema 1. Bregenue B qUCHUIUIUHY - 2




2. [Tema 2. CMech UCAIBLHBIX Ia30B 1 - - 12

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

4. [MccnenoBaHne TePMOAMHAMUYIECKUX TPOIIECCOB 1 - - 12
BTOPOH 3aKOH TEPMOJANHAMHKH

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

6. [Tema 6. lcreuenue ra3oB u napos - - - 9)

7. [Tema 7. BoasiHoit map - - - 5
Paznea 2. Teopusi Tensio06MeHa - - 2 38

8. [Tema 8. TemmonpoBOIHOCTh - - 2 12

9. [Tema 9. KoHBEeKTHUBHBII TEIIIOOOMEH. - - - 12

10. [Tema 10. Terutoobmen u3nyueHueM. Terionepenadya - - - 14
Bcero 4 - 6 98

4.2. Conep:xaHue pa3ies10B y4eOHOM M CHUILITHHBI.

Paznen 1. Texanveckasi TepMOJIUHAMHUKA

Tema 1. BBenenune B IMCHUILIUHY

TexHuueckass TEpMOAUMHAMUKA HU3Y4YaeT 3aKOHOMEPHOCTH TEIJIOBOM M MEXaHWYECKOU
sHepruu. OHa SBJISETCS TEOPETUYECKOM OCHOBOM pacdyeTa U MPOEKTUPOBAHUS TEIUIOBBIX
JIBUraTeNIeil U XOJIOUIbHBIX YCTAHOBOK.

TepMoaMHaMHUYeCKasi CUCTEMA - COBOKYNHOCTh MaTepUaIbHBIX TeEJ, HAaXOIALIUXCS B
MEXaHUYECKOM U TEIUIOBOM B3aUMOJECUCTBUU APYT C APYTOM U OKPYKAIOLUIUMU TEIaMHu.

OO0BeKTOM M3yueHHs B TEPMOJINHAMUKE CIYXKHUT BEIIECTBO, HA3IBAEMOE PA0OYHM TEIIOM
(map, ra3, IpOAYKTHI CTOPAHUS U T.IL.).

@u3nyecKkue BEIUYMHBI, OIpPENEISIONINE COCTOSIHUE TEPMOJNHAMUYECKOW CHCTEMBI,
Ha3bIBAOTCS TAPAMETPAMH COCTOSHUS.

Tema 2. Cmech naealbHbIX ra30B

HNneanbHbIM ra3oM Ha3bIBalOT BOOOpa)kaeMbli ra3, Y KOTOPOTO OTCYTCTBYIOT CHIIBI
CLEIUICHUS MEXIY MOJIEKYJIaMH, a CAaMU MOJIEKYJIbI IIPEJICTABISIOT OO0 MaTepralibHbIE TOUKH,
HE UMerole o0bema.

PeasibHble ra3pl, y KOTOPBIX JEHCTBYIOT CUJIbI CLEIUIEHUS MEXAY MOJIEKYIaMU, U TUMH
CHJIaMH U caMUM 00BEMOM MOJIEKYJI IIpeHeOpeyb Helb34.

Oco0OeHHOCTh, XapaKTepu3ylollasi ra3oBble CMECH BbIpaXkaeTcsi 3akoHOM JlanbToHa,
COIVIACHO KOTOPOMY OTJIENbHBIN Ia3 B CMECHU CIEAYET CBOEMY YPAaBHEHHUIO COCTOSIHMS, KaK €CIIH
Obl HEe ObUIO JPYrUX €€ COCTAaBHBIX YacTel (3aKOH HE3aBHUCHUMOCTH COCTOSIHUSA), T.€. KaX/bIi ra3
B CMECH MPOM3BOANUT TAaKO€ YaCTUYHOE (MapIalbHOE) aBJIeHHE, Kakoe UMeN Obl TaHHBIN ras,
3aHMMas BeCh 00beM, 3aHMMAaeMBII CMEChIO rasa.

Tema 3. TenjioeMKOCTb CMeCH ra3oB

YaeabHas TemJI0eMKOCTb — 3TO TO KOJMYECTBO TeMJia, KOTOPOE HAJ0 COOOLIUTH WU
OTHSATH OT €IMHUIBI KOJIMYECTBA BEUIECTBA B JTAHHOM IIPOLIECCE M3MEHEHHUS €r0 COCTOSHUS,
yTOOBl U3MEHUTH TemrepaTypy Ha 1 °C wiu K. Pa3znuuaior maccoByro, 00bEMHYIO U MOJIBbHYIO
TEIIOEMKOCTH.

Tak Kak TeII0EMKOCTb ra3a nepeMeHHasi BEJIMYMHA, 3aBUCSINAsL OT TEMIIEPATyphbl, TO MPU
HarpeBaHWM Ha KaXIbIH TIpagyc pacxoayeTcss pasHoe KojudecTBo Teruia. CpenHss
TEIJIOEMKOCTh B MIpe/iesiax TeMneparyp t u to.

Yem MeHblie pa3HocTh ftr—t; , TemM Oojblne NpuOIMKaeTcs 3HauU€HUE CpeaHel
TEIVIOEMKOCTH K 3HAaYEHHIO HCTUHHOM TEIUIOEMKOCTH, T.€., koraa (to-t1) — 1.

3HaueHus: KUJIOMOJIbHBIX TeruioeMKkocTel mpu P u V = const, eciu npeHeOpeub HUX
3aBUCUMOCTBIO OT T OYAyT paBHBI YUCITy TIOCTYMATENBHBIX U BpAIlaTeIbHBIX CTETICHEH CBOOO/IBI
MOJIEKYJI JAaHHOTO Ta3a.



Tema 4. IlepBblii 3akoH TepMoamHaMuku. McciaenoBaHue TepMOAMHAMHYECKHX
MPOLECCOB M BTOPOH 32aKOH TEPMOAMHAMMKH

[TepBblii 3aKOH TEPMOAMHAMUKHU SBIISICTCS BBIPAKCHHEM OOIIETr0 3aKOHA COXPAHEHUsS U
MIPEBPAILlCHUE DHEPIUU, T.€. MEPBbIA 3aKOH TEPMOAUHAMUKH AHAJUTUYECKU BBIPAXKAECT 3aKOH
COXpaHEHUs MaTEPUU U JABHIKEHUS.

[lepBbIil 3aKOH TEPMOJMHAMMKU BBIPAXKAETCSA: BO BCEX CIyyasx, KOrja HCYE3aeT
HEKOTOpPOE KOJMYECTBO TEIUIA, BOSHUKAET BIIOJHE OINPEAEIECHHOE KOJUYECTBO MEXAHMUYECKOM
SHEPruu, M, HA00OpOT, MpPH COBEPIICHHH KaKOH-IMOO paboThl MOSBISETCS BIIOJIHE
OIpEEIEHHOE KOJIMYECTBO TEILIA.

WIM: HEBO3MOXKHO CO3/JaTh MAIlMHY, NPOU3BOASAIIYyI0 paboTy 0e3 Toro, 4YTOObI
HKBHUBAJIEHTHOE KOJIMYECTBO SHEPTUU JIPYroro BUJia HE UCUE3alIo.

To ecTh, HEBO3MOXKHO MOCTPOUTH JBUTATEIb, KOTOPBIH BbIpadaThiBai Obl SHEPIHIO, HE
noTpeOJIsisi Kako-Iu0o0 Ipyroil SHEprum.

BeuHbli1 1BUTaTeslb HEBO3MOKEH.

Ecnu k 1 xr raza B LuiauHApe ¢ MOJABMKHBIM MOPLIHEM MOJBECTH ( €AMHMIL TEIUIA, TO
TEIUIO PACcXOJIyeTCs Ha M3MEHEHUE BHYTPEHHE! SHEpruu Au U coBepllieHue BHEIIHel padoThl {.

Temio coobiaeMoe ABMXKYIIEMYCS Tely (ra3zy, napy) MAeT Ha YBEIUYEHHUE SHTAIbIINU
(Temyocoaep:kaHMs) U BHEIIHEH KMHETUYECKOW SHEPTUH, T.€. Ha YBEIMUYECHUE CKOPOCTH MOTOKA.

BuyTpeHnHsist 3Heprusi M eé CBOMCTBA.

Kaxnas wmonekyna o0Onajgaer KMHETUYECKOW SHEprued IOCTyNaTeIbHOro u
BpalLaTeIbHOIO JBM)KEHUSA. ATOMBI, OOpa3yrollue MOJIEKYNy, COBEPILAIOT KojeOaTelbHble
JBYDKEHUS — 3TO SHEPTHsI BHYTPEHHUX KOJICOAHHA.

PeanbHblii Ta3 001a1aeT U MOTEHLUUANBHON SHEpruel, 3aBUcALIed OT CLEMICHUs MEXIY
MoJiekynamMu. CyMMa BceX BHJIOB PHEPIMM OIPENESET BHYTPEHHIOIO TEIJIOBYIO SHEPTHUIO ra3za —
BHYTPEHHIOIO DHEPTHUIO rasa.

Bce Buabl sHEprumM, KpoMe MOTEHIMAIBHON, 3aBUCIT OT TEMIIEPATYPhl, a MOTEHIUAIbHAs
— OT PacCTOSIHMSI MEXAY MOJIEKYJIaMH, T.€. IOJ KaKUM JaBJICHUEM IIpU JIaHHOM TeMmIeparype
HaXOJUTCS ras.

DHTAJBNUS Ta3a | - BBEJCHA B TEPMOJMHAMHUKY MJIsl YIPOLICHUS PACCMOTPEHHUS
IIPOLIECCOB B TEIJIOBBIX JBUTATENAX.

OHTanenus (TEIUIOCOAEP)KaHUE) SIBISETCS CYMMOM BHYTpEHHEH BSHEpruM U paboThI
IPOTAIKUBaHUS (MIPOU3BEACHNE JaBICHUS Ha yIEIbHBIA 00BEM), T.€., «1» SBISIETCS MapaMeTPOM
COCTOSIHUS Ta3a U paCCMaTPUBAETCS KaK pa3HOCTb HTANBIINI B KaKOM-IM00 Ipoliecce.

TepmoauHaMu4ecKue NMpouecchl:

N3oxopHbIi nipoLece mpu V = const.

N306apHsIii npouecc npu P = const.

M3orepmuyeckuii npouecc npu T= const.

AnrabaTHBIN — TIpoIliecc, MPOTEKAIMNK 0e3 TerI000MeHa Tena ¢ OKPYKArOIIeH cpeoi.
[Tomutpomnusiii — PVn = const.

[TepBble ueThipe mpolecca SBISIOTCS YACTHBIMU CIy4dasiMU TMOJIMTPOIHOTO Ipoliecca, B
KOTOPOM HET SIPKO BBIPAKEHHBIX XapaKTEPHBIX OCOOEHHOCTEW M HEOOXOIUMBIX YCIOBHUI
MIPOTEKaHUS.

Bropoii 3akoH TEpMOAMHAMUKHU TEIJIOTA HE MOXKET MEPEXOJUTh OT XOJOJHOIO Tena K
OoJiee HarpeToMy cama co00# TapOBBIM MPOIIECCOM 0€3 KOMITCHCAIIHH.

Ocy1ecTBieHHE BEYHOTO JBUTATENS 2-TO poAa HEBO3MOXKHO.

JHTpONUsA ra3oB (NMpeBpamleHHe ra3oB) BBIPAKECHHUE I0J] UHTETPATIOM MPEICTABISET
coboit monHbI TuddepeHran HeKOTOpor (GYHKUUU ((QYHKIMH COCTOSHUS Tela), KOTOPYIO
Knay3uyc Ha3pan sutponuei (S).

Tema 5. Baaxublii BO31yX

Bosnyx Bcerna comep:kKMT map, IMO3TOMY OH HA3bIBA€TCsl BIAXKHBIM U IOJYHUHSAETCA C
JIOCTaTOYHOM CTENEHBI0 TOUHOCTH 3aKOHAM CMECH MJICANIbHBIX Ia30B.



Bnaroconepxanrie — OTHOILIEHHWE MAacCChl MApOB BObI, COAEPKAIIMXCS BO BIAXKHOM
BO3JlyX€ K Macce CyXoro BO3/1yXa.

BnaxxHsplil BO31yX — 3TO CMECh UAEATBHBIX I'a30B, OJUMHSIOIINUXCA 3aKOHY /[anbToHa.

AOConIOTHAs BIQKHOCTh — OTHOILIEHHWE MAacChl BOJSHOrO Mapa K 00beMy BIAXXHOTO
BO3]1yXa.

OTHoO1IEHNE IUIOTHOCTH Iapa IpPH 33JaHHOM JAaBJIE€HUUM K MAaKCUMaJIbHO BO3MOXHOU
IUIOTHOCTHU €T0 IPU TOM XK€ JIaBJICHUH — Ha3bIBAETCSI OTHOCUTEIBHOMN BIAKHOCTHIO.

Ecnu Temneparypa Bo3ayxa Oosbliie TemMrepaTypbl KUIIEHHUS BOJBI IIPU P CM., 3TO 3HAYUT,
YTO Map BJIAXKHOTO BO3/AyXa B IIEPErPETOM COCTOSHUM (HEHACBIILIEHHOM) PH.II. < pmax M, €Cliu
TaKOW BO3J1yX OXJIAXAAaTh IPU TOU K€ PCM., TO OH B HEKOTOPBI MOMEHT CTAHET HACBIILICHHBIM.
TemnepaTypa mpu KOTOPOM 3TO MPOU30MIET, HA3BIBACTCA TEMIIEPATYpOH «TOYKU pochl» (tp). B
3TOT MOMEHT ¢ Oynet = 100%.

Tema 6. UcTeueHune rasos 1 napos

Teopus razoBOro moTOKa NPUHUMAETCS K pPACUETy PEAKTUBHBIX JBUIATEIEH, PaKeT,
MapOBBIX U Ta30BBIX TYpOUH.

[Ipouecc ucteyeHus ra3oB M Mapa MPOTEKaeT OBICTPO 3a BpeMsl MPOXOXKIEHUS HX IO
Hacajke. TermmooOMeH ¢ BHEIIHEH Cpelod OKa3bIBAeTCS HUYTOXXHBIM, IMOITOMY IPOIECC
UCTEeUCHUs aIna0aTHBIN.

Ecnu no mMepe npoaBukeHUs ra3a WM Mapa M0 HacajKe ero JaBjieHHUE OYyIeT MOATAIHO
MOHUXKAThCS, @ CKOPOCTh YBEIMYHUBATHCS, TO TAKUE HACAJKU HA3bIBAKOTCS «COILIAMUI.

[Ipn nBuKeHMM Ta3a B pacIIMpSIOLIEHCS 4YacTH corjla OyaeT IpPOUCXOJUTh €ro
JanbHEelIee pacliupeHue, naBieHue namaer, V — pacrer. Pacxon octaercs MOCTOSIHHBIM, a
CKOPOCTb YBEIIMYUBAETCS, HECMOTPS Ha YBEJIIMUEHUE CEYECHUS.

Tema 7. Boasinoii map

[Ipouecc xumeHuss NPOXOAUT JMILL IPU ONPEAEICHHOW TeMmueparype A JaHHOIO
JIaBJICHUSI.

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

2-5 cTaius — KUTIAIIAst )KUAKOCTh MEPEXOAUT B Tap, KOTOPBIA HA3bIBACTCS HACKHIIIEHHBIM.

CMech XKUIKOCTM M Tapa HAa3bIBAETCS HACBHIIIEHHBIM BJIaXXHbIM mnapoMm. Kak Toibpko
BBIKMITUT MOCTEAHSS KaIJIsl BOJBI, AP CTAHOBUTCS CYXUM HACBHIIICHHBIM.

BrnaxHblil HaCBIIIEHHBIN NTap XapaKTEPU3YETCsl CTETIEHbIO CYXOCTH «X». DTO OTHOILIEHUE
Myx nac.napa K OOIIIEH Macce BIIa)KHOIO HACBIIIEHHOTO Napa.

Ecnu x HachllleHHOMY Hapy MOABOJUTH TEIUIO OH CTaHOBUTCS meperperbiM. [leperpes
napa siBlsieTcs 3-i cragueit mporecca napooopazoBaHusl.

Paznen 2. Teopusi TemioodMeHa

Tema 8. TensionpoBogHOCTH

Teopust Teruonepenaun MpeacTaBiIsieT co0OMl  HayKy, M3Jararollyl0  3aKOHbI
pacmpocTpaHEeHHs U MepeIayvu Teria MeXy TenaMu. Pa3nuyaroT Tpu Buaa TerooOMeHa.

TennonpoBoAHOCTH (KOHIYKITHS).

Kongekuus.

N3nyyenue.

TemnonpoBOIHOCTh — SBJIEHHE IEpEHOCAa TEIla IIyTeM CONPUKOCHOBEHUS MEXAY
YacTULAMU Tela.

KonBekuust — siBeHue nepeHoca Teria MmyTeM NePEMEIICHHs U MePEMEIIUBaHUS MEXKITY
co0oii OoJiee M MeHee HarpeThIX YaCTHIl KUIAKOCTH (ra3a).

N3nydyenne — siBI€HUE MEepeHOCAa SHEPTUM B BUJE SJICKTPOMArHUTHBIX BOJH MEXKITY
U3ITyYaIOUIMMH TOBEPXHOCTSIMH.

Tema 9. KoHBeKTHBHBI TeNJ1000MeH.

TennooOMeH MeXay KUIKOCTbIO U CTEHKOW Ha3bIBa€TCS KOHBEKTHUBHBIM TEINIOOOMEHOM
(Terutonepenayeit).

Bunel neuxkeHunss — cBOOOAHOE U BBIHYKIECHHOE.




CB000/IHOE — ecTEeCTBEHHAs! KOHBEKIIHSI, BbI3bIBa€Mast MOALEMHOM CUIION 00YyCIOBICHHOM
Pa3sHOCTBIO XOJOIHBIX U HATPETHIX YACTHULL )KUKOCTH.

BoiHy)k7€HHOE — BBIHYXKJCHHAs KOHBEKIMs, BbI3bIBacMasi pabdOTOH  HAcocCoB,
BEHTWJISATOPOB U T.II.

Pexum nBmkeHus - ObIBaeT JaMUHAPHBIA U TYpOYJICHTHBIMA.

JlaMuHapHOE ABMKEHHE - IMPOMCXOIUT B (JOPME HECMEIIMBAIOLIMXCSA CTPYH U IpOoPuilb
CKOPOCTEN UMeEeT BUJ IPaBUIIbHON NTapadOoJIbl.

TypOyneHTHOE NBHKEHHE —XapakTepHO HEMOCTOSIHCTBOM CKOPOCTH JBIDKEHUS U

npoduib ckopocTel OyJeT UMETh BUJ] YCEUEHHOMN mapadoibl.

Pacnipenenenue ckopoctel cTpyil *KMIKOCTH OOYCIIOBIMBAETCS BS3KOCTBbIO KMJKOCTH.
Bs3kocTh ObIBaeT: AMHAMUYECKasi, KHHEMAaTHYeCKasi U YCIIOBHAS.

JluHamuueckas BA3KOCTb — CHja cOnpoTuBiIcHUs 1H cMmeleHno 1ByX €lI0€B KUIKOCTH
TIomapio 1 M2 HaXOSIIHXCS Ha paccTosHUU 1 M M ITepeMeIaroInXCsi CO CKOPOCThIO 1 M/cexk.

Kunemarnyeckass BSI3KOCTb -  OTHOLUEHME [UHAMHYECKOM BSA3KOCTH K IIJIOTHOCTH
JKUJKOCTHU IIPU OJJTHOM U TOH K€ TEMIIEPATYPE, U3MEPSIETCS CTOKCAMHU, MZ/cek.

VYcoBHas BA3KOCTB - ITOKa3bIBAa€T, BO CKOJIBKO pa3 KUIKOCTh BsA3U€ JUCTWUIMPOBAHHON
BobI 1ipu 20 °C.

PeliHONBC YCTaHOBWIJI, 4YTO MEPEXOJ M3 JIAMHHAPHOIO pPEXUMa B TypOYJIEHTHbBIN
omnpezensercs 6e3pa3MepHbIM 3HaU€HUEM, uncioM PeliHonbaca.

IIpy namMMHApHOM JBMIJKEHUHM IEPEHOC TEIUIA 10 HOPMAIU K CTEHKE OCYLIECTBIIAETCS
TEIJIONPOBOJHOCTBIO.

IIpu TypOyneHTHOM IBMXEHHU MEPEHOC TEeIUla TEIUIONPOBOAHOCTBIO HaOIIOAaeTCs B
IIOIPAaHUYHOM CJIOE, 4 BHYTPU — KOHBEKIUS.

Ha mHTEeHCHBHOCTH TeIUIONEpeNauYd OKa3blBa€T BIMSHUE TEPMUYECKOE CONPOTHBIICHHE
IIOTPAHUYHOTO CJIOA.

Tema 10. Tensnoo0Men usiaydyenuem. Tensionepenaya

Jlyuucrass SHeprusi BO3HUKAET B  pe3yJlbTaT€ CJOXKHBIX  MOJIEKYJISAPHBIX U
BHYTPUMOJIEKYJISIPHBIX IIPOLIECCOB, IMO3TOMY KOJMYECTBO JIYYUCTOM DSHEPIMM 3aBUCUT OT
(bu3MYECKUX CBOWCTB U TEMIIEPATyphl H3Iy4aeMoro Telna.

Hocurenamu HU3IYYCHUSA ABJIAIOTCA 3JICKTPOMAIHUTHBIC BOJIHBI, paCpOCTpaHsACMBIC B
BAaKyyMe€ CO CKOPOCTBIO CBETA.

[Ipouecc npeBpalieHns SHEPTUU U3IYYEHHs] BO BHYTPEHHIOI 3HEPIHIO MOTJIOIIAIONIEr0
TeJa Ha3bIBAETCS MOTJIOMICHUEM.

Teno, KOTOpoe XapakTEepU3yeTCs: HAMOOIBIIEH SHEPTUEH U3IIYICHHS ISl BCEX YacTOT IO
CPaBHEHHIO ¢ COOCTBEHHBIM U3JIyY€HUEM JPYTUX TeJl, Ha3bIBACTCS a0COIIOTHO YEPHBIM.

I/ISJ’Iy‘I@HHG B Y3KOM MHTCPBAJIC YaCTOT HA3bIBACTCA MOHOXPOMATUUCCKHM.

N3nydyenue B MHTEpBase BCErO CIEKTPA YaCTOT HA3BIBAECTCS MHTETPATbHBIM U31yUYECHUEM.

Pacuer Temnomnepenaun 3akiO4aeTCs B OINPEACICHUM KOJIMYECTBA TEIIa, KOTOPOE

nepeaacTeda B CAMHULY BpECMCHU MCIKAY TCINIOHOCUTCIIIMU YCPE3 CTCHKY, Pa3ACIIAIOIIYIO UX.

4.3. IlepeyeHb TeM JIeKIMId.

O0BéM, u

i Tema nexuun dbopma oOyueHus

OYHas 3a04Has

Pa3nen 1. Texnudeckasi TEepMOAMHAMUKA 12 4




1. [Tema 1. Beeaenue B qUCHMILIUHY 2 -
2. [Tema 2. Cmech uieaIbHBIX Ta30B 2 1
3. [Tema 3. TemmoeMKOCTb CMECH ra30B 2 1
4 Tema 4. IlepBbrit 3aK0H TepMOI[I/IHaMI/IKI/I.VI/ICCJ'IGI[OBaHI/Ie 5 1
TEPMOJIMHAMUYCCKHX MPOIECCOB M BTOPOU 3aKOH TEPMOTUHAMUKU
5. [Tema 5. Biaxusblit BO31yX 1 1
6. [Tema 6. McTeuenue ra3oB u mapoB 1 -
7. [Tema 7. BoxsHoii map 2 -
Pa3nen 2. Teopusi TenioodoMeHa 6 -
8. [Tema 8. TemonpoBOAHOCTH 2 -
9. [Tema 9. KOHBEKTUBHBIH TEILIOOOMEH. 2 -
10. [Tema 10. TennooOmeH uznydenueM. Temnonepenada 2 -
Bcero 18 4

4.4. IlepeyeHb TeM NMPaKTHYECKUX 3aHATHH (ceMuHapoB) He npenycMoTpeHo

4.5. IlepeyeHb TeM J1a00OPATOPHBIX padoT.

O0BéM, yacoB
Ne o M HUS
i Tewma mabopatopHOit paboThHI (opma 0by4e
ouHas 3a04Hast
Pa3nen 1. Texuuveckasi TEepMOAMHAMHUKA 14 4
1. [Tema 1. OmpeneneHue TEMIIOEMKOCTH BO3IyXa 6 2
9 Tema 2. MccnenoBanue mporiecca CyIKH BIaXKHBIM 8 5
" [BO3IYXOM
Pasnen 2. Teopusi Teniood0MeHa 14 2
3 Tema 4. Onpenenenne ko3 duirenTa 6 5
" [TEIUIONMPOBOAHOCTH MaTepHalia
Tema 5. DKcriepuMeHTaIbHOE HCCIICIOBAHNE
4. |KOHBEKTHBHOTO TEIJI00OMEHa IpU CBOOOTHOM 8 -
ITBHKCHHUH BO3TyXa
Bceero 28 6

4.6. Buabl camMOCTOATEJBHOH PpaldoTbl CTYJECHTOB

U 1epeYyeHb Yy4yeOHO-

METOAMYECKOro odecneveHust AJIs CAMOCTOATEILHONH padoThl 00yYarOMXCSl.

4.6.1. TloaAroToBKa K ayANTOPHBIM 3aHATHIM

VYyebnas nucnuiuinHa «TeMIOTEXHHUKa» SBIACTCS TEOPETHUECKOW, JaeT CTYACHTaM
KOMIUIEKCHOE TIPEJICTABICHUE O TEXHUYECKOW TePMOUHAMUKE, a TAK)KE O TEOPHH TEIJIO0OMEHa.




AyIUTOpHBIE 3aHATHS MPOBOIATCS B BHJE JIAOOPATOPHBIX pabOT — 3TO OJHA M3 BaKHEHIINX
dbopm oOydeHHsi CTyAeHTOB. [IpOBOIUTCS C MENbIO 3aKpEIUICHUS W YTIIYOJICHHWs] 3HAHHWHU TI0
TEIUIOTEXHUKE. B X0/1e JeKIHii pacKphIBAIOTCSI OCHOBHBIE BOIIPOCH B paMKaX paccMaTpUBaeMOn
TEMBbI, JIEJAlOTCS aKIeHThl Ha HauboJyiee CIOKHbIE M HMHTEPECHbIC IOJIOKEHHSI H3Yy4aeMOTro
Marcpuralia, KOTOPBIC JOJI’KHBI GBITB NPUHATBHI CTYACHTAMU BO BHHMAHHUC. MaTepI/IaHLI HGKI_II/Iﬁ
ABIIIOTCS OCHOBOM JJisi TOJATOTOBKM CTYyJEHTa K JlabopatopHbiM pabotaMm. JlaGopaTopHbie
paboThI MOTYT IPOBOIUTHCA B (hOpPME TUCKYCCUH, KPYTJIOTO CTOJIA.

[Ipu noAroToBke K J1abopaTOPHBIM PabOTaM CTYIEHT JOJIKEH:

- U3Y4YUTh PEKOMEHAYEMYIO JIUTEPATYPY;

- MPOCMOTPETh CAMOCTOSITENILHO JOTOJIHUTEIBHYIO JTUTEPATYPY M0 U3y4aeMOil TeMe;

- 0e3 3aTpyAHEHUs OTBEYATh HAa BOMPOCHI, Ipe/laraeMble K JAHHOU TEMe.

OcCHOBHOH 1eNbI0 JTAOOPATOPHBIX PA0OT SIBISETCS KOHTPOJIb 32 CTENEHbIO YCBOCHUS
HpOfII[éHHOI‘O Marcpuajia, XOAOM BBIIIOJHCHHUA CTYACHTAMU CaMOCTOSITEIIbHOM paGOTBI u
paccMOTpeHHe HauboJjiee CI0KHBIX U CIIOPHBIX BOIIPOCOB B paMKax MPONHICHHON TEMBbI.

4.6.2. Ilepevyenn TeM KypcoBbIX padoTt (mpoekToB). He npenycmorpeno
4.6.3. Ilepeuyenn TeM pedepaToB, pacueTHO-rpapuuecKux padoor.
He npenycmotpeHo.

4.6.4. IlepeyeHb TeM ) | yueOHO-MeTOAUYECKOT0 odecrneueHus IS
CaMOCTOSITE/IbHOI Pa0d0Thl 00y4a0IMXCH.

O0BeM, 1
. Y4ebHO-MeToIn4ecKoe
Ne i/ | Tema camoCTOSTENIEHOM PaObOTHI dbopma oOyueHus
oOecrnieueHue
OYHasl | 3a04Has
Pa3nen 1. Texuuueckasi TEepMOAUHAMHMKA
Kosecunyenko B.A. Jlekuuu no
Temaorexnuke. — Jlyranck: O0OO
«BupryajibHas peajbHOCTbY, 50 60
2008. — 168 c. [31eKTpPOHHBII
pecypc]
1. |BBeneHue B TUCHHUIUIMHY - - -
2.  [Cmech ujeaibHBIX I'a30B ctp. 14-18 8 10
3.  [TemnoeMKoCTb cMecH ra3oB cTp.19-29 8 10
[ lepBblii 3aKOH TEPMOJIMHAMUKH.
4 VccnenoBanne ctp.30-61 10 15
TEPMOTUHAMUYECKHX MPOIECCOB
M BTOPOI 3aKOH TEPMOJMHAMHUKH
5. [BmaxHslil BO31yX cTp. 71-75 8 10
6. |McreueHue ra3oB u nmapoB cTp. 76-83 8 5
7.  |BomsHoii map ctp. 84-89 8 10
Pasnen 2. Teopusi Tensiood0MeHa
Konecauuenko B.A. Jleknuu no
Temorexnuke. — Jlyranck: OOO
«BupTyajbHasi peajbHOCTbY, 12 38
2008. — 168 c. [31eKTpOHHBIH
pecype]
8.  [TerionpoBOAHOCTH ctp.127-138 6 10
9.  [KoHBeKTHBHBIN TEIIIOOOMEH. ctp.139-149 3 10
10. TennooOMeH u3mydeHueM. o1p.150-163 3 18
Teruonepenaya
Bcero 62 98




4.6.5. JIpyrue BHIbI CAMOCTOSITEILHOI PaGOTHI CTYI€HTOB.
He npenycmotpeHo.

4.7. llepeyeHb TeM U BUJI0B 3aHSATHI, IPOBOAMMbIX B HHTEPAKTUBHOM dopme

No NutepaktuBHbiii | O0beM,
dopma 3aHATUA Tema 3anaTus
/1 METO q
1. Jlexknus BBeneHue B 1UCHUIUIMHY Huckyccuun 1
2. Jlexkuus CMech UIeaIbHbIX Ta30B Huckyccun 1
UCKYCCHH
3. Jlexuust TermmoeMKoCTh CMeCH Ta30B Hucky ’ 2
nedaThb
[TepBrIii 3aKOH TEPMOTUHAMUKH.
4, Jlexkuus p p Macrep kiacc 2
HccnenoBanue TepMOJMHAMUYECKUX
N HCKYCCHUH
5. Jlexkuus BrnaxxHsiii BO31yx Hucky ’ 1
nedaThbl
6. Jlexuus HcreueHnne ra3os 1 napos Huckyccun 1
. HCKYCCHH
7. Jlexuus Bonsnoii nap Hucky ’ 1
nedaThl
JlaGopatopHas
8. pabora OrnpeziesieHe TeIITIOEMKOCTH BO3/TyXa AHanu3 2
9 JlaboparopHas | MccnenoBanue mpoiiecca CyIIKy BIaKHBIM AHaIus 4
' paborta BO3JIyXOM
10 JlaGopaTopHasi | DKCHepUMEHTalIbHOE H3y4YeHHUE Mpolecca AHATH3 5
pabora aanabaTHOTO UCTEUEHHUS BO3/IyXa uepes
JlaboparopHas Omnpenenenue koddpuimeHTa
11. paTop penl bun Ananus 2
paborta TETJIONMPOBOAHOCTHA MaTepuaia
12 JlaboparopHas DKCTepuMEHTAIbHOE HCCIIEI0BaHNE - 5
' pabora KOHBEKTHBHOI'O TEII00OOMEHA Mpu

5. @OH/I OLIEHOYHBIX CPEACTB VISl POBEACHNUSI IPOMEKYTOYHOM
aTrecTanuu

[TonHoe ommcanue GoHIA OIIEHOYHBIX CPEACTB TEKYIIEH W TPOMEKYTOUHON aTTeCTAIlN
o0yJaromuxcs ¢ mepeyHeM KOMIIETSHIINH, OMMcaHueM ToKa3aTeNleld U KPUTEPUEB OICHUBAHUS

KOMHeTeHHHfI, IIKaJI OOCHUBAaHW, TUIIOBBIC KOHTPOJIBHBIC 3aaHUsA U METOJAUUCCKHUE MAaTCPUAJIbL
MMPEACTABJICHBI B IIPUJIIOKCHUHA K HaCTOHH_Ieﬁ nporpamMme.

6. YueOHO-MeTOAHYECKOE Oo0ecreYeHre TUCIUIINHBI.

6.1. PexomeHnayemasi iuTeparypa.



6.1.1. OcHoBHasI IuTEpaTypa.

ABTOp, Ha3BaHUC, MECTO U3JaHus, U31-BO, 'O U3JaHUsA, KOJIUYCCTBO KOH'BO 9K3.
Ne /it
CTpaHHMI] B OMOI.
1 JlapukoB H.H. Termorexuuka: Y4e0. s By30B. — 3-€ U3]1., iepepao. 43
" pon. — M.: Crpoiinzaar, 1985. — 432 c., ui.
Konecunuenko B.A. Jlekiuu no temnorexuuke. — Jlyranck: OO0

2. 50
«BuptyanbHas peanprHocTb», 2008. — 168 c.

Kpyrios I'. A. Teruorexnuka / I'. A. Kpyrnos, P. U. bynrakosa, E. C.

3. [Kpyrmnosa. — 4-e u3g., crep. — Cankr-IlerepOypr: Jlans, 2022. — 50
208 c.

Jlenenesa I'. A. [IpakTukym 1o TermoTexHuke: yaeoHoe mocoodue / I
A. Jlenenesa, /. B. I'ypbsinoB. — Boponex : Muuypunckuii 'AY, 3JIEKTPOHHBIN

4. .
2008. — 65 ¢. — Tekct: 21eKTpoHHbIH // JIaHb: 3EeKTPOHHO- pecypc
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/47193
6.1.2. lonoJiHUTe/ILHAS JINTEPATYpa

Ne /1 ABTOp, Ha3BaHUE, MECTO U3/IAHUS, U3]1-BO, TOJI U3IAHHUSI, KOTUIECTBO CTPAHUI]

Termorexuuka: 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.
Buun 0. B. Texauuueckas TepMOAMHAMHKA U TEIJIOMAaccoOOMeH: ydeOHoe mocobue /

5 [O. B. Buaun, B. C. 3no6un. — Kpacuosipck: COVY, 2020. — 332 c. — ISBN 978-5-

© |1638-4212-8. — TekcT : 3nmeKkTpoHHBbIH // JIaHb: 3JIeKTpOHHO-OMOIMOTEUHAs cUCTeMa. —

[DnextponHsIil pecypc]. URL: https://e.lanbook.com/book/181569
TepmouHaMUYECKHE U TETUIOOOMEHHBIC MTPOIIECChl TEXHHUECKUX CHCTEeM. Teopus,
Bafauu, yrnpaxknenus, Tectol / A. I1. Yxanos, JI. A. Yxanos, O. C. Bonoasko, A. I1.

3. |beruenun. — Cankr-IletepOypr: Jlans, 2023. — 260 c. — ISBN 978-5-507-46982-6. —
Texct: anexTpoHHBIi // JlaHb: MEeKTPOHHO-O0NOIMOTeYHAs cucTeMa. — [ DJIEeKTPOHHBIN
pecypc]. URL: https://e.lanbook.com/book/352178
6.1.3. [lepuoguyeckue u3IaHUA
[Teproandeckue N3IaHUs IPU U3YICHUH JUCIUILTAHBI HE TIPESTyCMOTPEHEI.

6.1.4. MeToan4ueckue yKa3anusi JJisi 00y4arUIUXCS M0 OCBOCHUIO THCIIUIITHHBI
Ne ni/mm ABTOp, HA3BaHME, MECTO U3JaHMsI, U3/1-BO, TOJl U3JJaHUS, KOTMYECTBO CTPAHUI]
Peoxkuit C.B. Mertonuueckue ykazaHus K JIaOOpaTOpHBIM paboTaM IO JAMCIUILUIMHE
(TennorexHuka» s HanpapiieHuss ToAroToBkU «19.03.03» - «IIpoaykThl nuTanus u3
1. PKHBOTHOTO TIPOUCXOXKJCHUS» TNPOPMIb — «TeXHOJOTHUS MOJIOKA W MOJOYHBIX

MPOTyKTOB»IPpOmiIb — «TexHoaorus mMsca U MACHBIX IPOAYKTOB»IHEBHOW U 3a04HOM
(bopm oOyuenus. Jlyranck: JITAY, 2023 — 48 c.

6.2. IlepeuyeHb pecypcoB HMH(POPMALHOHHO-TETEKOMMYHHKALMOHHOH  CeTH

«HTepHer» (naJee - ceTb «MHTEPHET)), HEOOXOAUMBIX /115l OCBOCHUSA M CIUIIJINHbI

Ne i/t

Ha3BaHue HHTEpHET-pecypca, aipec U PeKUM JI0CTYyIa

1.

Bcepoccuiickuii MHCTUTYT HAYYHOM U TEXHHUUECKONW MHPOPMALIUU [ DIEKTPOHHBIH
pecypc]. URL: http: //elibrary.ru/defaultx.asp (mara obpamenus: 20.05.2023).

Hayunas snektponHast Oubnuoreka [DneKTpoHHbIH pecypc]. Pexum qoctyna: http:
/www2. viniti .ru (mara obparenus: 20.05.2023).



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

MUHHCTEPCTBO CeNbCKOro xo3sicTBa PD [Dnexkrponnsiii pecypc]. URL: http:

3 /www.mcx.ru/ (mara oopamenus: 20.05.2023).
Hayunast mouckoBas cuctema Scirus, IpeJHa3HaueHHas Ui TOMCKa HayYHOU
4 MHGOpMAIIMK B HAYYHBIX JKypHAIaX, IEPCOHATLHBIX CTPAHUIIAX YUYCHBIX, CATOB
" |[YHUBEpPCHUTETOB Ha aHTJIMMCKOM M PYCCKOM si3bIKaX. [ DnekTpoHHbIH pecypc]. URL:
http://www.scirus.com/ (rara oopamienus: 20.05.2023).
5 DIIEKTPOHHO-OMOIMOTEUHAs CUCTeMa U3AaTelbeTBa «Jlaub» [DneKTpoHHBIN pecypc].

Pexxum noctyna: http://elanbook.com/books/ (nata oopamenwus: 20.05.2023).

DnekTpoHHas GubinoTeka «Hayka u TEXHUKa»: KHUTH, CTaThbU U3 )KYPHAJIOB,
6. [(Ouorpaduu. [DnekTponHsIit pecypc]. Pexum noctyna: http://n-t.ru/ (nara obparienus:
20.05.2023).

Hayku, Hay9HbIE HCCIIEIOBAHMS U COBPEMEHHBIC TEXHOJIOTUH [ DJIEKTPOHHBIH pecypc].
Pesxum poctyma: http://www.nauki-online.ru/ (nara obpamienus: 20.05.2023).

[10THOTEKCTOBBIE AIEKTPOHHBIE OMOIMOTEKH [ DIIEKTPOHHBIN pecypc]. Pexum nocryna:
http: //www.aonb.ru/iatp/quide/librar y.html (maTa obpamenus: 20.05.2023).

6.3. CpeacrBa obecnieyeHUus1 OCBOEHMS AU CHUILIUHBI.
6.3.1. KomnbroTepHbie 00y4Yariyue 1 KOHTPOJIMPYIOIIHeE NPOrpaMMBbl.

Ne | Bupn yue6Horo |HaumeHoBaHuEe IpOrpaMMHOIO DYHKLIA NPOTPAMMHOIO 00eCHeHCHHS
n/n 3aHATHUSA obecnieueHus MOJIENHPY
KOHTPOJIb oOyyaromas
Iomas
1 Vlexuun Microsoft Office 2010 Std i i +
2 labopatopusie [Microsoft Office 2010 Std. N ) N

6.3.2. Ayamo- U BHI€0NOoCoOOusl.

Ne ni/mm Bux mocobus HaumenoBanue nocooust
1. Buneoduism TepMoIMHAMUYECKHE MTPOLIECCHI
2. Buneodpunbsm i-d auarpaMma BIaKHOTO BO3/yXa
3. Buneoduism I-S auarpamma BOJSIHOTO mapa
4. Buneopunsm TennooOMeH

6.3.3. KoMmmnbroTepHbIe Mpe3eHTaAlNH YUeOHBIX KypcoB. He npeaycMoTpeHo

7. OnucaHue MATEePUAJIbHO-TeXHUYECKOH 0a3bl, He00X0AUMOH 119
oCylIecTBJIeHHsI 00Pa30BaTEJIbHOI0 MPOLECca MO AMCIUINJINHE

HanmenoBanme o60pynoBaH-

Ne | HBIX yueOHBIX KAOMHETOB, [Tepeuenb OCHOBHOTO 00OpYI0BaHUS, TPUOOPOB U
/T | 0OOBEKTOB /ISl TPOBEACHHS MaTepHalioB
3aHATHI
- kotenn KB-300M;
JlexuroHHBIE Ay TUTOPUHN - reriorenepatop TT'-75;
1. WHXXEHEPHBINA (paKyabTeT - TpaJyCHUKH 111 u3MepeHus temmneparyp C;

nJabopaTopus TeIIoTeXHUku | - U-o0pa3Hblil tupmMaHOMETD;



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
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- icuxpomeTp AccMaHa;

- CUETYHK pacxojia BO3ayXa;

- IUIAKATHl TEPMOJUHAMUYECKHX [IPOLIECCOB;

- IJIaKaT KOHBEKTUBHOI'O TEIIOOOMEHA;

- Tabimuma JUid ONpelcliCHHs IapaMeTpPoOB HEKOTOPBIX
UJEAIBHBIX Ta30B;

- i-d quarpamma BIIQKHOTO BO3/yXa;

- i-S auarpamMma BOJISIHOTO Tapa.

Aynutopuu JUisl IPOBEICHUS
J1a00paTOPHBIX M MPAKTHYC-
CKMX 3aHITHI
WH)KEHEPHBINA (paKyabTeT

nabopaTopust TETUIOTEXHUKHU
2M-109

[1aTh cTEeHIOB AJI TPOBEACHUS J1aOOPaTOPHBIX paboT:
- OIIpEJIEJIEHNE TEIUNIOEMKOCTH BO31yXa,
- HcCJIeI0BaHUE MPOIlecca CYIIKH BIIaXKHBIM BO3YXOM;

- ompexaeneHue  Kod(p(dUIMEHTA  TEIUIONPOBOAHOCTH
MaTepuaia,;
- DKCHCPUMCHTAJIbHOE HCCIEJI0BAaHHE KOHBEKTHBHOI'O

TeriooOMeHa py CBOOOAHOM ABM)KEHUU BO3/yXa,
- DKCIEPUMEHTAIbHOE HM3YYEHHE Ipoliecca aauadaTHOro
WCTEUCHHUS BO3IyXa Uuepe3 CYKUBAIOLIEECs COIIO

Aynuropuu i IPyNIoOBbIX U
WHIVBUAYaJIbHBIX
KOHCYJIbTAlIMM MHKEHEPHBIN
dakynpTeT

nabopaTopust TETUIOTEXHUKHU
2M-109

- Tabnuma JUisi ONpENEeNICHHS IapaMeTpoB HEKOTOPBIX
U/ICATBHBIX T'a30B;

- ICUXpoMeTp AccMaHa;

- TpaJlyCHUKH JuIs u3MepeHus temmeparyp “C;

- I-d TnarpaMma BJIa)KHOTO BO3/yXa;

- i-S nmuarpaMma BOJISIHOTO mapa.

[Tomenienue niia XxpaHeHus U
npoUIAKTUIECKOT0 00CTy-
JKUBaHHS y4eOHOTO 000py10-
BaHUs (MHKEHEPHBIN
¢dakynbTer
nabopaTopus TEMIOTEXHUKH
2M-109)

- Tabnuma JUisi ONpENEeNICHHS IapaMeTpoB HEKOTOPHBIX
U/ICTBHBIX T'a30B;

- ICUXpoMeTp AccMaHa;

- TpaJlyCHUKH JuIs u3MepeHus temmeparyp “C;

- I-d TnarpaMma BJIa)KHOTO BO3/yXa;

- iI-S muarpaMma BOJSIHOTO mapa.

8. MesxkaucunniMHaApHbIe CBA3H

IIporoxoa
corjacoBaHus paboyell mporpamMmsbl ¢ IPYTUMHU JUCITUTUIMHAMU
. [Mpennoxenus 06 u3-
HanmenoBanne nucuumuinael,| Kadenpa, ¢ KoTopoit N
. MEHEHHUSX B paboueii .
C KOTOPO# MPOBOJAMIIOCH MPOBOIUIOCH IMoanucek 3aB. kadeapoit
IporpaMme. 3akjIoueHue
corjiacoBaHue corJIacoBaHUe
00 uTOrax CorjiacoBaHus
Kadenpa
HHPOPMAIIUOHHBIX
Marematuka, dusnka bop N COTJIaCOBaHO
TEXHOJIOTHH,
MaTeMaTHKHU U (pU3UKH
Xumus Kadenpa xumuu COTJIACOBaHO




Jluct u3MeHeHui pabodei mporpaMMbl

pnioxenne 1

Howmep
W3MEHCHUS

Howmep
MIPOTOKOJIA
3aceJaHus

Kadeapsl U gaTa

CtpaHuIisl ¢
H3MEHEHUSIMUA

IlepedeHp OTKOppEK-
TUPOBAHHBIX ITYHKTOB

[Tonmucek 3aBe-
JYIOILETO
kadenpon







IIpuaoxenne 2

JIvcT nepuoguecKuX NpoBepoK paboueii mporpaMMel

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

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenos, TpeOyOmux
U3MEHEHUI




Ipunaoxenue 3

MUHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUMCKOU ®EJEPALINN
®EJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YUPEXJIEHHWE BBICILIEI'O OBPASOBAHUS «JIYTAHCKU T'OCYJAPCTBEHHbBIN
ATPAPHBI YHUBEPCUTET UMEHHU K.E. BOPOILLIJIOBA»

®OH/J OHNEHOYHbIX CPEACTB
110 IMcIMIUIMHEE «TeruoTexHuka»

Hanpasnenue noaroroBku: «19.03.03» - «IIpoaykTsl NUTaHUS KUBOTHOTO IMPOUCXOKICHUSD)

Hanpasnennocts (mpoduiib): «TeXHOIOTHS MOJIOKA M MOJIOYHBIX TPOYKTOBY

YpoBeHb nmpodeccuoHaIbHOT0 00pa3oBaHus: OakagaBpuaT

I'ox mauama moaroroBku: 2024

Jlyranck, 2024



1. IEPEYEHb KOMIETEHIIUA, COOTHECEHHBIX C HHAUKATOPAMM JJOCTUXXEHUSA KOMIETEHIUMI, C YKASAHUEM 2TAIIOB X
®OPMHUPOBAHUSA B TIPOIIECCE OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

Kon xonTpO- dopmyIHpoBKa NnauxaTtopsl Ortan (ypoBeHb) [Inanupyemsie HaumenoBanue HanmeHnoBanue o1ieHOYHOTrO
JIUpyeMou KOHTPOJIUPYEMOU JIOCTHYKEHUS OCBOCHUS pe3yNbTaThI MoyIeHt u (Wm) cpeJicTBa
KOMIIC- KOMIICTCHIIN KOMIICTCHIIUN KOMIICTCHIINN O6yT‘IeHI/I${ pa3aciioB TGKYI]_[I/Iﬁ HpOMe)KYTO‘IHaH
TCHIUHN JUCHUITIIUHBI KOHTPOJIb aTTecranus
OIIK-3 Crocobexn OIIK-3.1. IlepBbIii aTan 3HaTh. ocHOBHEBIE | Pasmen 1. TecTsl 3auer
UCII0JIH30BATh O6ocHoBEIBaeT | (ITOPOroBBIA 3aKOHBI Texauueckas 3aKpBITOrO THIIA
3HAHUS BBIOOD YPOBEHE) TEXHUYCCKOMN TEPMOIMHAMMKA
WHKCHEPHBIX COBPEMEHHOTO TEPMOJMHAMHUKH, Paznmen 2.
IPOLIECCOB TPHU | TEXHOJIOIHYECK TerIooOMeHa u | Teopus
pelieHnH oro TETUIONIEPEIAYH. TerIooOMeHa
npodeccuonans | odbopymoBanusi | Bropoii stan VYmern. pemars | Pasgen 1. Tectsr 3auer
HBIX 3a7ad M | oJs (MPOABUHY THIN TUIIOBBIE 3ajaun | TexHuuyeckas OTKPBITOr'O THIIA
SKCILTyaTalluu npodeccronans | YPOBEHD) [10 TCIUIOTEXHHKE, | TePMOAMHAMHUKA | (BOTIPOCHI UIs
COBPEMEHHOTO HBIX 33724 HPOBOIUTE Paznen 2. ompoca)
TEXHOJIOTHYECKO TepMoauHamuuec | Teopus
ro KHe pacueTsl | TeriooOMeHa
o0opynoBaHus U paboumx
npuOopoB IIPOLIECCOB B
TEIJIOTEXHUUYECKH

X  YCTpOMCTBaX,
NPUMEHSEMBIX B
OTpacIIH,
MIPOBOUTH
pacyeTsl
TEII000MEHHBIX
anmnaparos.




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)) OHpeﬂeHeHI/IH TeXHI/II‘IeCKaﬂ 3a1aHuA
TepMoauHaMuyeck | LCPMOAMHAMMKA
HX [IapaMETPOB C Pasnen 2.
Teopus
IOMOIIBIO TermiooOMeHa
TuarpaMm u
Ta0JIuII,
METOIUKON
pacuera
TEMI000MEHHOTIO
000pyI0BaHUs.
OIIK-3.2. ITepBbriii 3Tan 3HaTh: Pazgen 1. TecTol 3auer
JlemoHcTpHpyeT | (TTOpOroBeri TEIJIOTEXHUYECKN | TexHudeckas 34KPBITOrO THIIA
3HAHUSA YPOBEHb) e MPOLECCHl | TEPMOANHAMUKA
MHKEHEPHBIX nporekaromue B | Paznmen 2.
MPOLIECCOB TIPHU TexHosiornueckom | Teopus
pelieHuu o0opynoBaHUU TerooOMeHa
TEXHOJIOTHYECK OTpaciu.
UX 337124 Bropoii sTan YMmerhb: Pazgen 1. TecTsl 3auer
(IpOABHHY THIH MPUMEHATH Texuugeckas OTKPBITOr'O THIIa
YPOBEHb) 3HAHUSA TepMOJAMHAMUKa | (BOTPOCHI 1T
TeIIoTeEXHUYeCcKn | Pazmen 2. onpoca)
x mnpoueccoB npu | Teopus
peleHnu TEIIO0OMEHA
TEXHOJIOTHYECKHX

3aJad.




Kon xonTpO- DopMyJIHPOBKA WNHpukatopsl Ortan (ypoBeHb) ITInanupyemsle Hanmenosanue HanmenoBaHnue o11eHOYHOTO
JIMpyeMou KOHTPOJIUPYEMOU JIOCTHYKEHUS OCBOCHUS pe3yabTaThl MoyIeH u (Wm) cpeJcTBa
TpeTwuit atam HNMeTh HABBIKH: Pasnen 1. JlaboparopHbie 3ader
(BI)ICOKI/Iﬁ ypOBCHI)) BEJICHUSA U TeXHI/II‘IeCKaﬂ 3a1aHuA
KOHTPOJIA TEPMOIUHAMUKA
Pazgen 2.
TEIUIOTEXHUYECKUX
Teopus
TIpOUECCOB. TermIooOMeHa
OIIK-3.3. Ilepsslii 3Tam 3HATh: Pasznen 1. Tectbl
OcymecTBser (TTOpOTOBBIi YCTPOICTBO 1 Texanueckad 3aKpBITOTO TUMA 3ayer
NENCTBUS 110 | YPOBCHB) NPUHIHT paGoTHI TepMOJIMHAMUKA
MpeA0TBpaIeH Paznen 2.
TEXHOJIOTHYECKOIO
15108) 5 Teopus
BO3HUKHOBEHUS 000pyHoBaHIA, TermIooOMeHa
Ype3BbIYAHBIX OCYIICCTBIATD
CUTyalui, JNEUCTBHUS 110
CBSI3aHHBIX c MPEAOTBPALIEHUIO
OKCILTyaTalnueu BO3HHUKHOBEHUS
TCXHOJIOTMICCK YPE3BBIYANHBIX
oro cuTyanui
000pyT0BaHUS y '
Bropoti sTan YMeTh: Pazgen 1. TecTnl 3auer
(TpoiBUHYTHII SKCILTyaTHPOBATE Texanueckas OTKPBITOTO THIA
OBCHb BOIIPOCHI I
P ) pa3IUYHBIC BUIBI TCPMOIMHaMHKa (sorp
Paznen 2. onpoca)
TEXHOJIOTHYECKOTO
5 Teopus
000pyAoBaHus 1 TermIooOMeHa

pUOOPBHI.




Kon xonTpo-
JIMpyeMou

DopMyJIHPOBKA
KOHTPOJIUPYEMOU

WNHpukatopsl
JOCTHKECHHUS

Ortan (YpoBeHb) [Tnanupyemsbie HaumenoBanue HanmeHnoBaH1e OI[CHOYHOTO
OCBOCHH pe3yIbTaThl MoyIeH u (Wm) CpencTBa
Tperuii stan HUmers HaBbiku: | Pasgen 1. Jla6opaTopHbIe 3auer
BBICOKH yPOBEHb - 3aaHUs
( yp ) HACTPOUKHU, Texauueckas A\
PEryIHPOBKH 1 TEpPMOJMHAMUKA
Pazgen 2.
KOHTPOJIA IPH
Teopus
3KCIUTyaTaluu
TerI000MeHa

Pa3UYHBIX BHIOB
TEXHOJOTHYECKOI0
o0opynoBaHus U
MPpUOOPOB.




OINUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHIIHM,
OIMUCAHHME HIKAJI OHEHUBAHUA

Ne | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oueHuBaHus [xana
n/ | BaHue XapaKTepUCTHKA ue OLICHUBAHHMS
I OIIGHOYHO | OIIEHOYHOTO CPEJCTBa OLIEHOYHOT' O
ro CpeicTBa B
CpencTBa ¢donne
1. | Tecr Cucrema TecroBbie B Tecre BoimoaneHo 90-100% Ouenka
CTaHAapPTU3UPOBAHHBIX | 3aIaHUs 3aJJaHui «Omauunoy (5)
3aJ[aHUH, MO3BOJISIONIAS B Tecre BemosnHeHo Ooinee 75- | Ounenka
HU3MEPUTh YPOBEHB 89% 3anmanuit «Xopouio» (4)
3HaHUI. B rtecte BemonaeHo 60-74% | Ouenka
3a1aHui «Yooeremsopu
menvroy (3)
B tecte Bemomneno menee 60% | Orenka
3a/1aHui «Heyoosnemesop
umenvroy (2)
bonpmas yacte onpenenenuil He | OueHka
MpeCTaBIICHA, mbo | «Heydosremeop
MpeJ/ICTaBIeHa c rpyobiMu | umenvro» (2)
onroOKamMu.
2. | Onpoc dopma paboTsl, Bomnpocs! x [IponeMoHCTpUPOBaHBI Orenka
KOTOpast MO3BOJISIET orpocy npeArnoaraeMble otBeThl; | «Omauuno» (5)
OLICHUTH KPYTo30p, HpaBHIBHO HCIIOJIb30BaH
yYMEHHE JIOTHYECKU ITOPUTM 0OOCHOBAHUI BO BpeMs
MOCTPOUTD OTBET, paccyxIeHud;  ecTb  JIOTHKa
yMCHHE paccyXIeHHH.
MIPOAEMOHCTPUPOBATH [IponeMoHCTpHUPOBaHBI Ouenka
MOHOJIOTHYECKYIO peUb MpearoaraeMele  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
BO3MOXKHOCTSIMU HIOJIHBIE.
BOCITUTATEIBHOTO IIpoaeMOHCTPUPOBAHBI Ornenka
BO3JICHCTBUS, CO3/1aBas npeArnojgaraéMble  OTBETBI, HO | « YOoeﬂemeopu
YCIIOBHS AT HETIPaBUIIBHO HCIOJIB30BaH | menvho» (3)
HehOopMaITbHOTO ITOPUTM 00OCHOBAaHHUIT BO BpeMsI
oOmIeHNS. PacCyXICHHIA; OTCYTCTBYET
JIOTUKA PacCy>KJIeHUI; OTBEThI HE
TTOJTHEIE.
OTBETHI HE TIPEICTABICHEI. Ornenka
«Heyoosnemeop
umenvHo» (2)
3. | Jladopar | HampasieHo Ha Jlaboparopun | I[IpogeMoHCTpHUPOBAHO Ornenka
OpHBIE OBIIAJICHHE METO/IaMH U | bI€ 3a/1aHus cBOOO/IHOE BIIaJICHHE «Omauuno» (5)
3alaHUsl | METOJIUKAaMHU M3y4aeMOi IpodeCcCHOHANBEHO-TIOHS TUIHBIM

JUCHUTUTAHBL. J{is
PpeIIeHHs ITpe/IaraeTcs
peIuTh

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

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

IIpoaeMOHCTPUPOBAHO BIIAJCHUE
npodeccHoHATLHO-TIOHATUHHBIM

arrapaToMm, pu IIPUMEHCHU U
METOJIOB ¥ METOIUK JIUCIIUATLTUHBI
HE3HAYUTENIbHBIE  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€  HEKOTOPBIMH
HETOYHOCTSIMH.

[IponeMoHCTpUPOBAaHO BiaJCHUE
podeCcCHOHANBEHO-TIOHS TUIHBIM
anmapaToM Ha HHU3KOM YPOBHE;
JOIYCKAlOTCS ~ OIIMOKKH  TIpH
MIPUMEHEHUU METOJIOB  METOJHK
JUCIUTUIMHBI. 3ananue
BBINIOJIHEHO HE MOJHOCTEHIO.

Ornenka
«¥Yooeremesopu
menvno» (3)

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

OreHka
«Heyoosnemesop
umenvro» (2)
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3auyer

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

Bomnpocsr k
3a4eTy

IToxazano 3HAHUE TEOpUHU
BOIPOCA, MOHATUHHOTO aNmapara;
YMEHHE coJiepKaTeIbHO U3JIaraTh
CyTh BOIIpOCa; BJIaJICHUE
HaBbIKAMH  apryMEHTaluH |
aHam3a (akToB, SIBJICHHH,
MIPOLIECCOB B WX B3aMMOCBS3H.
BrictaBnseTcst oOyuaromemycs,
KOTOpBIl ocBomI He MeHee 60%
MIPOrpaMMHOTO Martepuaia
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% mnporpaMMHOro Marepuana
IUCLMILIAHEIL.

«He 3auTeHo»

4.2

3auger

3ader BBICTABIIETCS B
pe3ynbTaTe MOABEACHUS

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

KOTOpbIE HE CIIPaBUIIUCH
C  YacThl0  3aJaHui
TEKYLIEro KOHTPOJISL.

TectoBEIE
3aJaHUs K
3aueTy

B Tecre Bemonneno 60-100%
3aJaHUN

«3a4TeHO»

B tecre BbImonHeHO meHee 60%
3aJJaHUN

«He 3auteno»




3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE J1J151 OIEHKHW 3HAHUI, YMEHU, HABBIKOB U (MJIH)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOHIUX 3TAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIU B TPOIIECCE OCBOEHUS OBPA3OBATEJIBHOM
IMPOI'PAMMBbI

OuneHo4HBbIE CpPeCTBa IS IPOBeIeHUs TEKYero KOHTPOJIA
Texymuil KOHTPOJIb OCYILECTBIISIETCA NMPENOJaBaTeeM NUCLUUIUIMHBI IPU IIPOBEICHUU
3aHATUH B (pOpMe TECTOBBIX 33aJJaHU, YCTHOTO OIPOCA U MPAKTHUECKUX 3aJaHUN.

OIIK-3. CnocoGeH HCHOJIB30BAaTh 3HAHMSA WH)KEHEPHBIX IMPOLECCOB IMPH pelleHUH
npodeccHOHATBHBIX 3a4a4 W JIKCIUIyaTallMd  COBPEMEHHOI0  TeXHOJIOTHYeCKOIo
o0opyroBanus u npudOPOB.

OIIK-3.1. O6ocHOBBIBaeT BHIOOP COBPEMEHHOI0 TEXHOJOrHYeCKOro 000pyI10BaHMA IJs
npo¢ecCHOHAIBHBIX 3a/1a4.

HepBbIﬁ Tan (l'[OpOl"OBOﬁ ypOBeHB) — IMOKa3bIBaACT C(l)OpMHpOBaHHOCT]) nmorka3sarejisgd KOMINETCHIINH
«GHATb»: OCHOBHBbIC 3aKOHBbI TeXHHYECKOH TEPMOAUHAMUKH, TeImI000MeHa H
TenJjaonepeaavu.

TecToBbIE 3aaHUA 3aKPLBITOI'0 THIIA

1. Kak npoBeputh NpPaBWIBHOCTH pacyera O00bEMHBIX J0Jeil cMecCH... (BbIOepuTe OIUH
BapHaHT OTBETA)

a) MPOM3BEACHHUE I0JICH T0KHO PaBHATHCS 00BEMY CMECH

0) cymma Jroneit 10KHA PaBHITHCS €TUHUIIE

B) IPOM3BEICHUE J10JIEH JOKHO PaBHATHCS €UHUIIE

') cymMMa JIoJie T0JKHA PaBHITHCSI MacCe CMECH

1) cyMMa J10JIed JOJKHA PaBHATHCS HYIIO

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

0) MOJIsIpHAs TETUIOEMKOCTh

B) MaccoBas TEIJIOEMKOCTb

r) 00beMHas TEMI0EMKOCTh

1) "3BMEHEHNE BHYTPEHHEH 3HEeprun

3. ILIOTHOCTH M yJeJbHbIH 00bEM CBSI3aHBI 3aBHCHMMOCTBIO... (BbIOEpUTE OJMH BapUaHT
OTBETa)

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

4. YHuBepcaJibHasi Ta30Basi MOCTOSIHHAS /JIsl BCeX ra30B HAXOISIMIUXCHA B OAMHAKOBBIX
yCJI0BHSIX paBHA... (BBIOEpUTE OJIMH BapHAHT OTBETA)

a) Ro= 8315 Jx/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, B3ATbI ¢ 00paTHBIM 3HAKOM, Ha3bIBaeTcsl... (BbIOEpHUTE
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) - o0BbeMHas;

0) mocTosIHHAS;

B) C — MaccoBas;

T') L — MOJIbHAS;

1) yAeTIbHasl.

Kirou

| nBaro

Bropoii 3Tan (MpOABHHYTBHIH YPOBeHb) — IMOKa3biBaeT C(OPMHPOBAHHOCTH MOKA3aTesIsl
KOMIIETEHIIMM «YMeTb»: pelarb THIOBbIE 33a4a4d 10 TeIUIOTeXHUKE, IPOBOAHUTH
TePMOAMHAMHYCCKHE pacyeTbl pad04YMX INPOLECCOB B TEIUVIOTEXHHYECKHX YCTPOMCTBAX,
NPHUMEHSeMbIX B OTPACJIH, IPOBOJAUTH PAcYeThl TENJIOOOMEHHBIX aANNapaToB.

3aaHusi OTKPBHITOro THNA (BOMPOCHI JUISI ONPOCA):

1. Texuuyeckast TepMOJIMHAMUKA U3YYAET..

2. Y ienbHas TEMI0EMKOCTD 3TO..

3. IlepBbIil 3aKOH TEPMOAVMHAMUKH SIBISETCSL. .
4. lneanbHbIM ra3oM Ha3bIBAIOT..

5. TemnepaTypHbIi TPaJUEHT 3TO..

Kuroun

1. 3aKOHOMEPHOCTH TEIIOBOI M MeXaHuueckoil sHepruu. OHa SBISETCS TEOPETHYECKOM
OCHOBOH JUIsi pacdyeTa M HPOEKTUPOBAHMS TEIUIOBBIX JBHMTaTeNedl M XONOAMIBHBIX
YCTaHOBOK.

2. To KOJIMYECTBO TeIIa, KOTOPOE HAl0 COOOIIMTH MM OTHATH OT €IMHHUIIB KOJTHYECTBA
BEIIECTBA B JAHHOM MPOLECCE M3MEHEHHMs €ro COCTOSHHUS, YTOOBI H3MEHHUTD
temneparypy Ha 1° C nmu 1K.

3. BrIpaskeHHeM 0OIIEro 3aKOHA COXPAHEHMs U IPeBpalleHus Hepruu. MoKHO CKa3aTh,




qTo HepBBII\/'I 3aKOH TEPMOIAMHAMHUKHN AHAJIUTUYCCKU BBIPAXKACT 3aKOH COXPaHCHHA
MaTCpru U IBUIKCHUS.

4. BooOpaskaeMplii ra3, y KOTOPOrO OTCYTCTBYIOT CHJIbI CIICTJIEHUS] C MOJIEKYJIaMH, a CaMH
MOJICKYJIb IPEACTABIISIIOT cO00M MaTepualibHbIe TOYKH HE UMEIOINE 00beMa.
5. BekTop 3a monoxxureiabHOE HAPaBIIEHUE KOTOPOTO CUYUTACTCS, HAIIPABJICHUE B CTOPOHY

YBEJIMYECHMS TEMIEPATYPHL.

Tperunii 3Tan (BbICOKHI YpOBeHb) — NOKa3biBaeT CHOPMHPOBAHHOCTH IOKAa3aTeJs
KOMIICTCHIIMH «BJIAJIETh»: HABBIKAMH OIpPedeJCHHsS TEPMOIMHAMUYECKHUX MApPaMeTPOB ¢
NOMOIIbIO JUATPAMM U Ta0JIUL, METOAMKON pacyeTa TenJi000MeHHOro 060py10BaHus.

Jl1sl peleHus MOCTABJICHHBIX 32124, IOHAZ00UTCH KAJIbKYJIATOP.

HpaRanecKne 3aaHUA.

1. Onpenenuth KOIMYECTBO TEIIOTHI Q cMecH HACalbHBIX T'a30B MOABEACHHOTO K pabodeMy
Tely NpU U3MEHEHUU TemIepaTypbl Ha BenuuuHy At = tp-t; [Ipu sToM H3BecTHO, 4TO Macca
paboyero Tenma M = 12 kr, ero MmaccoBas TeruioeMKkocth C = 0,34 x/[x/kr*K, nauanpHas
temneparypa t; = 20° C, koneunas temnepatypa t, = 120° C.

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

3. Onpenenmute 00beM V KHCIOPOJA, €CIM M3BECTHO YTO €ro TeMIeparypa cocTaBisier t =
10° C, a ero 06beM nocTosHHBIHA 1 paBen P = cons = 0,1MI1a.

4. OnpeaenuTh TEIUIOBOM MOTOK Q BO BpeMs HarpeBa BO3AyXa, €CIIM M3BECTHA CHJIAa TOKA B CETH
I =2 A, ero Hanpsbkenue U = 150 B.

5. Kak onpenenutsb, yeMy paBeH 00beM KUJI0 MOJIs ueanbHoro raza npu HOVY?

Knroun

1. Jlna onpeneneHusi KOJIMYECTBA TEIUIa, MOABEIEHHOTO K paboueMy Tely IpH N3MEHEHUU
TeMIiepaTypsl Ha BennunHy At = t)-t; ompenenstor oAHUM CIOCOOOM:

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

CIIETOBATEIBbHO MOACTABIISASA UCXOAHBIE TAHHBIE, TTOJTYIUM:

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

Coxpawennvlii sapuanm omeema:
KOJIMYECTBA TeIla, MOJABEACHHOr0 K paboueMy Teny paBHo 0,4 kJ[x

2. Jlns ompeneneHuss KOJIWYECTBA BEIIECTBA CMECH N, MPUHUMAIOT OOIIECIPUHSITOE
BBIpQKEHUE:!

New = MCM/HCM

TOJICTaBJISSl UCXO/HBIE IAHHBIC, TTOTYUHM:

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

Cokpawennulil eapuanm omeema:
KOJIMUYECTBO BemlecTBa cmecu paBHo 0,54 Kr/kMoiib

3. Kucnopoxn O; sBnsierca uaeanbHbIM ra3aM. B ycnoBue takxke ckazaHo, uro P = cons =
0,1MIIa. CrienoBaTenbHO 3aKOHY HJI€AJIBHOTO T'a3a UCIIOJIb3YEM YPABHEHHE COCTOSTHUS:
PV = VRT, rue R — yaensHast nocrosiuHas Bozayxa (u3 Tabmuinbl R = 287 Jx/kr*K).
Temnepatypy nepeBonuM B KenmbBunsl T = 283K. IlpeoOpaszyem ¢opmyny u
MOJICTABUM 3HAYEHUS:

V = MRT/P

ITockonpky M — macca He 3aJ1aHa, TOTJ1a €€ IPUHUMAeEM 1 Kr

V = 1*287*283/0,1*10° = 0,08 m°




Cokpawennulii gapuanm omeema:
3
o0beM kuciopoaa pasex 0,08 m

4. TennoBoii moTok Q paBHBINA MOIIHOCTH 3JEKTPOHArpeBaTENs:
Q=1*U, Bt

MIOJICTaBJISISl UCXOAHBIE IaHHBIE, TOTYUUM:

Q=2*150=300 Br

Cokpawennulil 6apuanm omeema:
Ter10Boi noTok paBHbii 300 BT

5. O0beM KIII0 MOJIS HIeaTbHOTO Tra3a npu HOY, 4uciio mocTosIHHOE, MMEET YHCICHHOE
3HadyeHue — 22,4 M3/KMOITB.

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

OIIK-3.2. [leMOHCTpMpPYeT 3HAHMS  HMHKEHEPHbIX TMPOLECCOB TMNPH  peleHuHn
TeXHOJIOTHYEeCKHUX 3aJaY.

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

TecToBble 3agaHNsA 3aKPbITOr0 THIIA

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

a) cuya, IeHCTBYIOIAs IO HOPMAJT Ha eIUHUIYy 00beMa

0) cuia, AecTBYyIOMIAs IO HOPMAIH Ha €AMHUILY TEMIIePaTyphbl
B) CUJIa, IEUCTBYIOMIAsl 10 HOPMAJIK Ha €IMHUILYy CONSt

T) cuJjia, JeHCTBYIOMIAs IO HOpMaJl Ha eUHUILY TUTOIIaIn

1) cuja IEHCTBYIOIAs Ha OKPYKAIOILYIO Cpey

2. 3akon JlanbToHa JJIA cMecH MIEAJILHBIX Ta30B MMeeT BH/: (BHIOEPUTE OJMH BAapHAHT
OTBETa)

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

0)P-V=M-R-T

B)C,+C,=R

ryq=Au+l

o) Au+#0

3. I'azoBasi nocTosiHHAA onpeaessiercs no gpopmye: (BbIOepUTE OMH BapUAHT OTBETA)
a)R=cp+cV

6) R= Ro‘},t

B) R= Ro/},L.

r)R=Au+pV

MHR=Ro+p

4. TlepBblii 3aKOH TePMOAUHAMMKH /I H300apPHOI0 NMpouecca uMeeT BU/: (BbIOEpHUTE OJTUH
BapHaHT OTBETA)

a) £ =—Au
6)q=Au+¢
B) =1l

r)q=Au




1) q=-Au

5. Tens1000MeH MeKAY KUAKOCTHIO M CTEHKOI 3T0... (BEIOEPHUTE OJUH BAPHAHT OTBETA)
a) KOHBEKTUBHBIHN 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 aJ1M YupomeHust BBIYHCJIEHUH BBeJI€HbI YCJII0BHBIC 0003HAYEHHS C
CAIMHUIAMU U3MEPCHUA.

YcTaHOBUTE COOTBETCTBHE YCJIOBHBIX 0003HAYEHHI K X CIMHULIAM U3MECPCHUS.

Yenosnvie obosnauenus Eounuyst usmepenus
1. DHTanbmus - | a) %
2. KonmuaecTBO TEroTs - Q 0) xJIx
3. Y aensHas ra3oBas oCTOsAHHAA - R B) BT/M*K
4. OTHOCUTEIbHAS BIAXXHOCTD - r) kK x/kr*K
5. TenmonpoBOIHOCTH - A 1) kJx/xr
e) kBt
Kmroun
1 2 3 4 5

Bropoii 3Tran (MpOABHHYTBHIH YPOBeHb) — INOKa3biBaeT C(OPMHPOBAHHOCTb MOKA3aTesIsl
KOMIIETEHIHH «KYMETb»: IPUMEHATh 3HAHUSA TEeIJIOTeXHUYECKHX NMPOLECcCOB NPH PeLeHun
TE€XHOJIOTHYeCKHX 3a1a4.

3agaHus OTKPBHITOrO THIA (BONPOCHI AJIs ONPOCA):

1. TepmoarHaMHUUECKas cUCTEMA 3TO..

2. Hopmanbubie ¢pusudeckue ycnosus (HOVY) uMerot cienyromine 3Ha9eHUS. .
3. Cchopmynupyiite BTOpOi 3aKOH TEPMOIMHAMUKH..

4. PeanbHblii ra3 3T0..

5. Uro npencrapiser coboil Teopus Terionepeaaym..

Kiroun

1. COBOKYITHOCThP MaTepHalbHBIX TE€J, HAXOIAUIMXCS B MEXaHHYECKOM H TEIUIOBOM
B3aUMOJCUCTBUU APYT C APYTOM U OKPYKAIOLIUMU TEIAMM.

2. T=273Kumt=0° C;




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

3. Henp3s mocTpouTh MalimHy, KOTOpas OTHMMasia Obl TEIUIO OT OJHOTO HMCTOYHHUKA H
npeBpamiaiia 06l ero B paboTy 0e3 Toro, 4roObl TeNo, MPUHUMAIOIIEE YYacTUE B
paboumx mporeccax He MpeTepreBaio Obl KaKux-1ubo u3MeHeHuil. BeuHblit 1Burarein
HE BO3MOXKEH.

4. a3 y KOTOpPOro IEWCTBYeT CHJIa MEXIYy MOJIEKYJaMH M STHMH CHJIAMH H CaMUM
00BEMOM MOJICKYJI IPeHEOpeUb HEIb34.
5. Hayky, u3nararoniyro 3aKOHBI PAaCIPOCTPAHEHUsS] M IEPeAavyd Terla MEXAY TElTaMH.

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

Tpernii 3Tan (BbICOKHII YPOBEeHb) — MOKAa3bIBaeT CHOPMHPOBAHHOCTHL IOKA3aTesIsi
KOMIIETEHIIMN «BJIAETh»: HABBIKAMHM BeleHHS] U KOHTPOJS TemJI0TeXHHYeCKUX
MPOLECCOB.

IIpakTHYeckne 3a1aHUA:

1. PaccuuTaTh CpEAHIOI0 MACCOBYIO TEIUIOEMKOCTh BO3yXa Cy IPH MOCTOSHHOM O00BEME B TOM
K€ MHTEpBaJie TeMreparyp. MI3BeCTHO UTO MaccoBas TEINIOEMKOCTh B 3TOM cllydae OyJieT paBHa
cp= 1,86 x/Ix/kr*K.

2. Bo Bpems MpoXO0KJIeHUsI BO3/yXa uepe3 CYHIMJIbHYIO YCTaHOBKY, HEOOXOIMMO OIpPEAeTUThH
ero yacoBoil pacxon G, n3BecTHO 4TO cmia Toka mocrosHHa | = 2 A, Hanpspkenue B cetn U =
155 B. TemmoeMKoCTh B Havaje mpoiecca i; = 25 kJ[)k/Kr, B KOHIIE mporiecca ip = 75 kJIK/Kr.

3. OmpenenuTh 3aTpaThl TEIJIa HA HarPeB BO3JIyXa BO BPEMsI CYIIIKH, 3HAsI YTO TETUIOCOICPIKAHUE
B Hayaje mpoiiecca Harpesa iy = 21 kJ[K/KT B KOHIIE mpoiiecca Harpesa iy = 77 kJIK/KT.

4. Tlocrne mpoliecca HarpeBa MPOUCXOTUT Tporece Ccymku. OmnpenenuTs KOJIMYEeCTBO Teria
yIIeaiiee Ha CYIIKY, TIPH 3TOM H3BECTHO YTO TEIUIOCOJCp)KaHHE B KOHIE Harpesa i = 77
KJK/KT.

5. W3 mapopacmnpenenuTens nap MOCTymaeT B MapoOBYIO TYpOUHY, T pacIIUPSETCs 10 CTEHeHH
cyxoctu X. Omnpenenutb MoJIe3HYI0 paboTy 3a MUK Lpgpesy. [Ipy 3TOM M3BECTHBI ABE padOTHI
npu aguabaTHoM pacumpenuu Li = 792 xJlx/kr m Lz = 298 kJDK/Kr, a Takke TEIUIOTa
3aTpayeHHas Ha MOBBIIICHUE TEMIEPaTyphl B apopactpeaenurene gz = 530 xx/kr

Knroun

1. Pacuer cpenmneit mMaccoBOil TEIIOEMKOCTH BO3ayxa mpu V = CONSt ompenenstoT o
dbopmyre:
Cv=Cp—R, xJIx/xr*K
rae R — yaenbHas razoBast moctossHHas Bo3ayxa, R = 0,287 x/[x/kr*K
MOCTABJISISI UCXOHBIE IAHHBIE, TOTYUHM:
Cv=1,86-0,287 =0,713 xJIx/kr*K

Cokpawennuli sapuanm omeema:
CpemHsisi MaccoBas TEIUIOEMKOCTh BO3AyXa MpH IMOCTOSHHOM o0beme paBHa 0,713
kJx/kr*K




YacoBoii pacxon Bo3ayxa G, MpoXOIAIIEro Yepe3 CYyIIIbHYI0 YCTaHOBKY, ONpeneisieM
13 ypaBHEHHUS TEIUIOBOTO OanaHca kamopudepa:
3,6%1*U = G*(i,—1iy)
rae: 3,6 — koaddunuent nepesoaa u3 Bt B k/[x.
[IpeoOpasyem Gopmyity, MOJACTABUM YUCICHHBIC 3HAUCHHSI U HAMJIEM PE3yJIbTaT:
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 Bo3/1yxa BJIArocoJIEpKaHUue ero He MEHsIETCsI, HO MIPU ATOM
MEHSIETCS ero Temiocoaepkanue i [TodToMy 3arpaThl Temjia Ha HarpeB BO3ayxa
ompeaensieM 1o hopmyiie:

Ou = I — Iy, KJIK/KT
MOJICTABJISASE UCXO/THBIC IAHHBIC, ITOJTYYUM:

Qu =77 —21 =56 xJx/kr

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

Bo Bpemst mporiecca CyIIKH TEII0COAepKaHUEe OCTAeTCs MOCTOSIHHBIM | = const. Ho cam
MPOIeCC CYIIKH MPOTEKaeT OT iz 10 i3. IloaTOMy 3arparhl Temia Ha CyIIKy BO3IYXOM
omnpenenum 1o gopmyie:

Qe = Iz — i1, KJI/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€ paboT B alna0aTHBIX PaCIIMPEHUSIX (ITPOLIECCHI
1 u 2), MUHYC TEIIOTa, 3aTpavueHHasl Ha TIOBHIIICHUE TEMIIEPATyPHI B
napopacrpezenuTesne. 3anumeM GopMyy:

I—none3H. = I—l + |—3 - 0o, KI[)K/KF
MTOJICTABJISIS ICXO/IHBIC IAHHBIC, TTOTYJHM:

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

Coxpawennvlii sapuanm omeema:
nosie3Has pabora 3a nukia paBHa 560 kJK/Kr

OIIK-3.3. OcymecTBJisieT AeficTBHS MO NPeI0TBPALIEHUI0 BOSBHMKHOBEHUS YPe3BbIYaiHbIX
CUTYaLUii, CBA3AHHBIX C IKCILIyaTalledl TEXHOJIOrH4eCKOro 000py/10BaHus.

IlepBoIii 3Tan (MOpOroBoii ypoBeHb) — MOKa3bIBaeT cOPMHUPOBAHHOCTH MOKAa3aTeJIs1 KOMIIETEHIHH
«3HATb»: YCTPOMCTBO M MNPHUHHUN PadoOThl  TEXHOJIOTMYECKOro 000pyI10BaHHS,
OCYLIECTBJIAATHL JAeHCTBHA 10 MNPEAOTBPAIECHUI0 BO3HMKHOBEHHMS 4pe3BbIYaiiHBIX
CUTyalUil.

TecToBbIE 3alaHuA 3aKPBLITOIro THIIA

1. KpyrosbIim npoueccoM Ha3bIBaeTcsl... (BbIOEpUTE OJMH BapUAHT OTBETA)
a) 3aMKHYTBIA IIpoLecc, B KOTOPOM pabodee TeNO0 MU3MEHSET CBOE COCTOSHUE, MONEPEMEHHO

PaCHINPSISACH M CKUMASICh C IEPHOANIESCKIM BO3BPAILIECHHEM B MICXOTHOE COCTOSTHUE
0) mporiecc, B KOTOpOM pabodee Teo MOMEePEMEHHO PACIIUPSACh U CKUMASCh BO3BpAIIAeTCs B

HCXOJIHOE COCTOSIHHUE, COOOIIAsCh C OKPYKAOIIECH cpeion




B) IPOIECC MOMEPEMEHHOT0 PACIIUPEHUsT W CKaThsl pabodero Tena Nmpu KOTOPOM OHOYXKe He
MOYKET BO3BPATUTHCS B UCXOJHOE COCTOSIHUE

') 3aMKHYTBIH MPOIECC, B KOTOPOM pabodee TelIO0 M3MEHSET CBOE COCTOSHUE TOJBKO B OJHOM
HanpaBJICHUN

1) 3aMKHYTBIH TIpOIIecC, B KOTOPOM pabodee TeIo U3MEHET CBOE HAIIPABICHHE TPOTUB YaCOBOM
CTpEJIKH

2. Du3HYecKHid CMBICJI Y1eJIbHOM ra30BOM MOCTOSIHHOM. .. (BBIOEPUTE OJTMH BapUAHT OTBETA)
a) 9T0 paboTa, coBepiraeMasi 1 Kr raza B mporecce mpu p = const Mpu U3MEHEHUH TeMIIEPaTyPhl

Ha OJIMH Tpayc
0) 1O pabora, coBepiraeMasi 1 Kr ra3a B mnporuecce rnpu V = const pu K3MEHEHUH TeMIIEPaTyphl
Ha OJIMH Tpajyc.

B) 3TO paboTa, coBepiraeMas 1 Kr rasza B mpoiecce mpu T = const Ipu U3MEHEHUH TEMITePaTyphl
Ha OJIMH Tpajyc.

r) sto pabora, cosepiiaeMas 1 Kr rasa B mpouecce mpu pV' = const IpH HU3MEHEHUH
TEMIIepaTyphl Ha OJIMH IPaIyC.

1) sto pabora, coBepimaemas | Kr rasa B mpouecce mpu pV" = const IIpd U3MEHEHUH
TEMIIepaTyphl Ha OJIH IPAIyC

3. MoJasipHasi Macca cMecH onpejaeisieTcs no popmyJie: (BeIOEpUTE OJMH BapUAHT OTBETA)
a) tew = 2 Wi'R;

0) Hew =X Wil
B) Hew = X iV
r) Hew = 2 P
1) Hew = Z Wit M

4. YpaBHenue PV = RT BbIpakaeT 3aBUCMMOCTb NIAPAMETPOB B... (BEIOEPUTE OIUH BapUAHT
OTBETa)
a) U30XOPHOM IIpoliecce

0) u306apHOM TIpoIecce

B) TEPMOJIMHAMUYECKOM IIpoliecce
r) aguabaTHOM Ipoliecce

1) IOTUTPOITHOM TIPOIIECCe

5. I11oTHOCTH TEMJI0BOI0 MOTOKA HMeeT BbIpa:keHue: (BbIOeprTe OJTMH BapUaHT OTBETA)

a) q:gemlmz
0) q:%emljw2
B) ( :Eemlm2
r) ngemlmz

S
n) q F@mM
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6. Hpouumaﬁme meKcm u ycmaHosume coomeemcmeue.

TexHndeckas TEPMOAUHAMHUKA OCHOBBIBACTCH HA TCPMOAUHAMHUICCKHUX IIPpoLEcCax.
YcraHoBUTE COOTBETCTBHE TEPMOAUMHAMHUYECCKOT0 IpoIecca K €ro paﬁoTe.

Tepmoounamuieckue npoyeccol Paboma 6 mepmoounamuueckom npoyecce
1. M3oxopHsIii mporecc V = const a) | = 2,3RTIg*V,/V,
2. M306apHusrii porecc P = const 0)1=0
3. M3orepMuyeckuii mporecc T = const B) | =R*(T, - Ty)
4. AnmaGarusrii mponecc PV = const r) | =R/n -1*(T1—T))
5. Tlonutponusli npouecc PV" = const n) | =R/k -1*(T1 - T))

e)l=q

Kiroun

1 2 3 4 5

0 B a bi r

Bropoii 3ran (IPpOoABHHYTHIH YPOBEHb) — IOKa3bIBaeT C(POPMHPOBAHHOCTHL IOKAa3aTe/st
KOMIIETEHIIMH «YMETb». JKCINIyaTHPOBATh Ppa3jM4yHble BHAbI TEXHOJOIHYECKOI0
o0opyaoBaHusi ¥ NIpUOOPHI.

3aaHusi OTKPBHITOro THNA (BOMPOCHI JUISI ONPOCA):

1. TToMTPOIHBIM MPOIIECCOM Ha3hIBACTCH. .

2. Tepmuueckuit KIIJI aro..

3. st 9ero CIayXHT SHTPONHUS S B TEPMOAHMHAMHUKE. .
4. YTo TaKoe TenIonpOBOIHOCTb..

5. YTo Takoe KOHBEKIIUH..

Kiroun

1. [Ipomiecc KOTOpPBIA XapaKTepuU3yeTcss IMOCTOSHCTBOM OTHOIICHHWS JOJIM  TeIua,
3aTpayuBaeMoro Ha n3MeHeHrne AU KO BCEMY Tely, YIaCTBYIOIIEMY B IIpoIiecce.

2. OTHoOIIEHHE TeTIa, TTOJIE3HO MCIOIB3YEMOTO, TPEBPAIICHHOTO B MEXAaHUYECKYIO padoTy
K TeIUTy, 3aTpauyeHHOMY Ha LUK, TaK KakK 2> 0, Ton; < 1.

3. Jlst 6071€€ TOTHOTO MCCEAOBAHUS TEPMOJIMHAMHYECKUX MPOIECCOB M OOJETUYeHUs MX
pacyeToB.

4, DTO sBIEHWE TIEPeHOca Terja ITyTeM COMPUKOCHOBEHHUS MEXay Oojiee W MeHee
HarpeTbIMU YacTUIIAMU TeJa.

5. DTO SIBICHHUE TEepeHOoca Terjla MyTeM IMepeMENIeHUs U TePEMEITUBAHUS MEXITY COO00M
0oJiee 1 MEHEee HarpeThIX YacTHUIl KUAKOCTH (Taza).

Tperuii 3Tan (BLICOKMI yPOBEeHb) — NMOKAa3biBaeT CHOPMHUPOBAHHOCTH MMOKa3aTesl
KOMIICTEHIMH «BJIAZeTh»: HABbIKAMHM HACTPOMKH, PEryJMpPOBKHM M KOHTPOJISA HNpPH
IKCIIYATAUMHU Pa3IMYHbIX BUI0B TEXHOJIOIMYECKOr0 000py/10BaHUs U IPUOOPOB.

Jliis1 pelieHus MOCTABJIECHHBIX 3124, MIOHAJ00MTCHA KAJIbKYJIATOP.




IIpakTHYecKkHe 3a1aHUA:

1. Onpenenuts 00bEM CMECH UACATBHBIX I'a30B MPU HOPMAIBHBIX (pr3nueckux ycioBusx (HOY)
V. U3BecTtHO, uTO 00BEM mpu 3amaHHbIX ycinoBusx V = 0,8 M3, nmasiieane P = 0,2 Mlla,
Temnepatypat=17° C.

2. OnpenenuTh BIarocoepxanue d Bo BpeMs HarpeBa ero nepes mpoieccom cymku. [Ipu stom
M3BECTHA Macca napoB BoJibl My, ; = 2,5 T, Macca cyxoro Bo3ayxa M. = 3 K.

3. Onpenenuts TepMudeckuil ko3¢ dunuent noiesznoro aercraus (KI11) — i, oOpaTHOTO 11MKIIA
Kapno 111 X0JI041IpHON YCTaHOBKH, €CIIM M3BECTHB HavyalbHas abcoioTHas Temreparypa T1 =
450 K u xoneunas T, =200 K.

4. CteHbl CyUIMJIBHOW KaMepbl BBIIOJHEHBI M3 JIBYX CJIOEB MarepHaja TOJIIUHON MepBOH 01 =
120 mm. TemnepaTypa Ha BHeIIHeil TOBEPXHOCTH IepBoro cios marepuana tgg = 100° C, Ha
BHelIHell nmosepxHOCTH BTOporo cnos tz = 50° C, npu 3ToM K0d()PUIHEHT TemI0npOBOAHOCTH
nepBoro ciost A = 0,85 Br/M*K, BTOporo cnost A, = 0,04 Br/M*K. Onpenenuts TOIIMHY
BTOPOTO CJIOSI MaTepuaa Jy.

5. OmpenenuTh KOJUYECTBO TEIUIOTHI, MEPEIaHHOE HArpeToil TpyOoil B OKPYXAlOIIyl0 Cpeny.
IIpu 5TOM U3BECTHA TeMIepaTypa HarpeToil TpyOsl capyxku t. = 101° C , a Takxke Temmeparypa
BO3/lyXa BHYTPH MOMEIIeHU t; = 17° C.

Kiroun

1. O0beM cmecH ueanbHbIX ra30B ipu HOY Beraucisercs no Gopmye:
Vi = 2,73*10°%*(P*V/T), M°
TOJICTABJISISl UCXOAHBIE IAHHBIC, TTOTYUHM:

Vi = 2,73*107%%(0,2*10°+0,8/290) = 1,5 m°

CokpawenHvlli 6apuanm omeema:
00BbeM cMmecH ueanbHbix ra3os npu HOV pasen 1,5 M

2. Ilpy HarpeBe WM OXJIQKICHHH BO3JyXa BJIarocojiep:kaHue He MeHsiercs. Jlis
OIpeIeTICHHUS BIAr0COACPKAHUS 3amuiieM HopMyITy:
d =M, /M., T/KT
MOJICTABJISAS KCXOHBIC TAHHBIE, TTOJTYYHM:
d=2,5/3=0,8 r/kr

Coxpawennulii apuanm omeema.:
BJarocoepkanue pasHo 0,8 r/kr

3. Tepmuueckuit KIIJ[ o6parHoro nuxia KapHO 3aBUCHUT OT aOCOJIOTHBIX TEMIIEpATYp
MCTOYHHKA TeIJIa U XO0JIOAWIbHUKA, yeM Ooibiie T1 > T2, rem Boime nt:
Nt = Tl- Tz/ Tl, %
IIO/ICTABISAS UCXOAHBIE IaHHBIE, TOJTYUNM:
Nt = 450- 200/ 450 = 0,55 %

Cokpawennulii sapuanm omeema:
tepmudeckuii KI1J1 o6parnoro nukia Kapao pasen 0,55 %

4, ToMIIMHY BTOPOTO CJIOSl MATEpHANa HAXO0IUM 0 GopMyIIe:
02 = (teal te - 61/ M)* Ao, M
IIOACTAaBJIASA UCXOAHBIC TaHHBIC, HOHyI-H/IM:

d2 = (50/100 - 0,12/0,85)* 0,04 = 0,0076 m

Cokpawennulil eapuanm omeema:
TOJIIMHA BTOPOTO cjiog Marepuana pasHa 0,076 m

S. KonuyecTBo TEIIOTHI, epelaHHOe HArpeToi TpyOoil B OKPYKAIOIIYIO CPEAy CUMTACTCS
Quyy. JlydeBas TemioTa MMEET CIeyIOIee BhIpaKEeHHE:




Quya.= E*¥Co*F*[(t/100)" - (t./100)"], Bt
rae: E — crenens uepHOTH TOBepxHOCTH TPYOHI, E = 0,86;
Co — ko3 dunment uznydeHus yepuoro tena, Co= 5,67 Br/m**K*
F — pagunanmonnas nosepxuocts, F = 0,077

IMOACTAaBJIAA UCXOAHBIC NJAHHBIC, ITOJIYUYHUM:
Quye.= 0,86*5,67*0,077*[(106,3/100)" - (11/100)*] = 0,479 Br

Cokpawennulll 6apuanm omeema:
KOJIMYECTBO TEIUIOTHI, TIEPEaHHOE HArpeToil TpyOoil B OKpYKAIONIIYIO Cpely paBHA
0,479 Bt

CoNoO~wWNE

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

29.
30.
31.

OueHouyHbIE CpeCTBA /I POBeIeHHsI IPOMEKYTOYHOI aTTeCTAlNU
[IpomMexyTouHas aTTecTalus MPOBOJUTCS B JOPME YCTHOTO 3a4eTa.
Bomnpocs! 1uist 3a4era

Uro TexHuyeckas TepMOJIMHAMUKA U3y4aeT?

TepmoauHaMHuueckas CUCTEMA 3TO

Jlatb onpenienenye JaBIeHUIO

Urto Takoe yaenbHbIi 00bEM

Kak npoBeputh mpaBUIILHOCTH pacueTa OOBEMHBIX JoNiel cmecu?

3akoH [lanbToHa 1Sl CMECH UEAIbHBIX Ta30B:

UTo MIMEHHO O0CTaeTCsl HEM3MEHHBIM B M300apHOM Mpoiiecce?

Urto takoe HOY?

[ToueMy TeMmI0€MKOCTh IPU MOCTOSHHOM JIaBJICHUH BCETAa OOJbIIE TEIII0EMKOCTH TpU
MIOCTOSIHHOM 00beMe ?

. ITo xakoii popmyine onpenensercs abCoNOTHOE JaBiieHue?
11.
12.
13.
14.
15.
16.
17.
18.
19.

Kakoii Bus1 nmeeT nepBblii 3aKOH TEPMOAMHAMUKH JUIsl ©300apHOro mporecca?

[Toa MIOTHOCTHIO MOHUMAIOT:

Kakoii pusnueckuii cMbIca yenbHON Ta30BOM MOCTOSIHHON?

B uem ypaBHenue PV =RT BrIpakaeT 3aBUCUMOCTb TapaMeTPOB?

[To xakoit popMyiie onpeaenseTcs ra3oBasi MOCTOSTHHAS?

MaccoBast TerI0éMKOCTh MPH MOCTOSHHOM 00béMe (Cy):

VYHuBepcanpHas ra3oBas OCTOSIHHAs JJIs1 BCEX Ia30B paBHA:

B xJIx/xr -K uzmepsercs:

[Tpu xakom 3HaUeHUU N (TTOKA3aTeNsl MOJIUTPOIIBI) MOJIUTPOIHBIN Mpoliecc mpeodpasyeTcs B
M300apHBII?

V3MeHeHne BHYTPEHHEH SHEprHH B N30XOPHOM Tpoliecce onpeaessercs no popmyse:
VYpaBuenue P,/P; = To/T; BeIpaxkaeTcst 3aBUCHMOCTH ITapaMeTPOB B:

MaccoBast TeII0eMKOCTh BBIYUCISETCS TI0 (popmyre:

WneanbHbIil ra3 3TO:

PeanbHbIM ra3 3T0:

B kakux enqunuiax uaMmepsiercs sHTanbnus (1)?

JlaTh onpeneneHne UCTUHHOM TETNIOEMKOCTH.

[1noTHOCTD U yHenbHBIN 00BEM CBSI3aHBI 3aBUCUMOCTBIO:

Kak ompenenuTs CpeqHIO TEIIOEMKOCTh B HMHTEpBasie OT {170 t, momes3ysace Tabmuiamu
termoemkocteit ot 0 g0 2000° C?

Uro Takoe sHTANbNUS 17

Urto Takoe sHTporHs S?

| — SHTAJIBIIUS UMEET BhIPAXKCHUE!




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.
57.
58.
59.
60.

YroTusMepstoT ncuxpomerpoM Accmana?

Uemy paBeH 00beM 1 K10 MoJIs ujieaabHoTo ra3a npu HOV?

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

Bnaroconepxanuie - 3TO OTHOILECHHE!

Bnaxxnsliit BO31yX — 3T0:

Kakoii map Ha3pIBatOT HACHIIEHHBIW, KAKOW HE HACBIIIICHHBIN?

VYpasHenue KiaiinepoHna umeer BUL:

JlaiiTe onpeneneHue yaeabHON TeIIOEMKOCTH.

KonuuecTBo Temia, moABEICHHOTO K TEJIY IPU U3MEHEHUU TEMIIEpaTyphl Ha BEIUUYUHY
At = to-t; onpenensiercst 1is:

TennonpoBoOAHOCTBIO 3TO:

N3nydenue 3T0:

Konsekuus 3to:

TemnepatypHbIil rpaileHT, B3AThIN C 0OpaTHBIM 3HAKOM, Ha3bIBACTCS?
[110THOCTD TEIIIOBOTO MOTOKA BHIpAXKACTCSI?

TemnmooOMeH MEXy KHUAKOCTHIO U CTEHKOW Ha3bIBAETCS?

CB0O0OIHOE TBUKECHHE ITO:

JlamuHapHO€ IBH>KEHHE B MPOLECCE TEIUIONEpeaauy MPOUCXOIUT?
TypOyneHTHOE TBHKEHUE B MPOIIECCe TEIUIONEpeIaun XapaKTepHO?

[Ipu namMmuHaApHOM JBUKEHUHU MIEPEHOC TEILIA [0 HOPMAIHU K CTEHKE OCYILECTBIIACTCS?
Kputnueckas ckopocTs, onpeenstonias nepexo/1 u3 JaMUHApHOTO JABHKCHUS B
TypOyJneHTHOE AJis TF000M KUIKOCTH UMEET BU/I:

Ha nHTeHCHBHOCTH TEIUTONEpEIauu OKA3bIBAET BIUSIHUE?

Bripaxenue 3akona HetoTona-Puxmana numeet BUI:

Teno, koTopoe xapakTepu3yeTcss HanOOIBIICH SHEPTUeH U3TYICHHS VTSl BCEX 9acTOT 10
CPaBHEHHUIO ¢ COOCTBEHHBIM U3JIyY€HHUEM APYTUX TeJ, Ha3bIBaeTCs?

[1In10oTHOCTH MOTOKA U3TYYECHHS U3MEPSETCS:

3akon Ctedana-bonbpimana onpenensiercs:

HNHTerpaibHBIM U3JIy4eHHEM Ha3bIBaeTCs?

£ — K03 (HUIMEHT, XapaKTePU3YIOIIHI CTENEHb:

TepMmudeckoe COMPOTUBIICHUE TETUIOMPOBOTHOCTH UMEET BU:

TepMmuueckoe CONMPOTUBIICHUE TETIONEPEAAUN UMEET BUIL:



4. METOIUWYECKHUE MATEPHAJIbI, ONPEJE/ITIOHIAE ITPOUEY PbI
OIEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb

TectupoBanue uisi IPOBEAECHUS TEKYILIETO KOHTPOJISI TPOBOAUTCA ¢ MOMOUIbI0 CHCTEMBI
nuctaHionHoro oOydyenus. Ha tectupoBanme otBogutcs 10 munyr. Kaxkaeiii BapuaHt
TECTOBBIX 3aaHuil BKiIrovyaeT 10 Borpoco. KonnuecTBO BO3MOKHBIX BAPUAHTOB OTBETOB — OT 2
no 10. Crynenty HEoOXOJIMMO BBIOpaTh OJMH MPaBUJIBHBIA OTBET. 3a KaXKIbId MPaBHIIbHBIN
oTBEeT Ha Bompoc mpucBauBaercs 10 O6amros. Illkana mepeBoma: 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
YIIOBJIETBOPUTEILHO (2).

Onpoc Kak cpeicTBO TEKYIIEro KOHTPOJsS MPOBOAUTCS B (OpMe YCTHBIX OTBETOB Ha
Bonpockl. CTyIeHT OTBEUYAET Ha MOCTABJIEHHBIM BOIIPOC Cpa3y, BPEMs Ha MOJATOTOBKY K OTBETY
HE IIPEI0CTABIISACTCA.

JlaGoparopHble 3ajaHUsl KaK CPEJCTBO TEKYILIEr0 KOHTPOJS MPOBOAATCA B NUCHMEHHOU
dopme. CTyaeHTy BbLAAETCS 3a1aHue U npegocranisgercss 10 MUHYT JUIsl TOATOTOBKY K OTBETY.

IIpomekyTouHas aTTecTANMA

3aueT MpPOBOJAUTCS MYTEM MOJBEACHUS WUTOTOB IO PE3ylbTaTaM TEKYLIEro KOHTPOJIS.
Ecin cTyneHT He cnpaBWiICA C 4YacThlO 3aJaHUM TEKYILEro KOHTPOJSA, €My INPEAOCTaBISIETCS
BO3MOXHOCTh CIaTh 3a4eT HAa MTOTOBOM KOHTPOJBHOM MEPOIPHATHH B (OpMe OTBETOB Ha
BOIIPOCHI K 3a4€Ty WJIM TECTOBBIX 3a/aHui K 3aueTy. Popmy 3auera (ONPOC UM TECTUPOBAHUE)
BbIOMpAET NPENoJaBaTellb.

Ecnu 3auer mpoBoautcs B (hopMe OTBETOB Ha BOIPOCHI, CTYACHTY IpeAJiaraercst OJuH
WM HECKOJIBKO BOINPOCOB U3 MEPEYHs BOIPOCOB K 3aueTy. Bpems Ha MOArOTOBKY K OTBETY HE
IIPEIOCTABIISAETCS.

Ecnu 3ader mpoBonutTcss B (GopMe TECTOBBIX 3aJaHUl K 3a4eTy, TECTUPOBAaHUE IS
IIPOBEJEHUS TEKYILEro KOHTPOJIA MPOBOAUTCS ¢ MoMmoupo CHUCTEMBI JIUCTaHIIMOHHOTO
oOyuenusa. Ha rtectupoBanue otBogutcss 10 muuyr. Kaxkaplii BapHaHT TECTOBBIX 3aJaHUI
BKitouaeT 10 BompocoB. KonnuecTBO BO3MOXKHBIX BapUaHTOB OTBETOB — OT 3 10 5. CTyneHTy
HEoOXO0IUMO BBIOpaTh OJIMH TMpPaBWIbHBIA OTBET. 3a KaX/Iblil MpaBWIbHBIA OTBET Ha BOIPOC
npucBauBaercs 10 Gamnos. llIkana nepeBona: 9-10 npaBUIBHBIX OTBETOB — OLIEHKA «OTIUYHO
(5), 7-8 mpaBWIIBHBIX OTBETOB — OIICHKA «XOpoIio» (4), 6 NpaBUIBHBIX OTBETOB — OIICHKA
«yZIOBJIETBOPUTENHHOY (3), 1-5 MpaBUIIbHBIX OTBETOB — OIIEHKA «HE YJJOBJIECTBOPUTEIBHO» (2).



