[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: MHatok Cepreit UBaHoBMY
[omkHocTb: MepBbi npopekTop
[lata nognucanus: 27.0 :38:

YHUKaNbHbI nporpaMMézréﬁéi’AﬂHOE roc
Sede28fe5b714e680817¢5c132d4ba793a6b442Y 1PH

MunuctepcT

BO CEJIbCKOro X03siiicTBa Poccuiickoit denepanun

Y JAPCTBEHHOE BIOJUKETHOE ObPA30OBATEJIBHOE
KAEHUE BBICIHIET'O ObPA3OBAHUA

AVA RIR & VAl o a P i nl

I
WIJT ATTICNYIYL 1

CYIAPCTBEHHbBIN ATPAPHBI YHUBEPCUTET
NMEHU K.E. BOPOUINJIOBA»

«YTBEPKIAIO»
Jlexan nH)XKeHEpHOTO (paKyyIbTeTa

Decenxo A. B.
«30» urons 2023 r.

PABOYAS ITPOT'PAMMA

o aucHumianHe « TermmoTeXHuKa»

s HarpasyieHus moarotoBku 35.03.06 ArponmkeHepust
npo¢mib TexHUUECKnue CUCTEMBI B arpoOu3Hece

I'ox Hauana moaroroBku — 2023

KBanudukanus BbITyCKHUKA — OaKkaIaBp

Jlyranck, 2023



Pabouast mporpamMmma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

e TOpsAKAa OpraHU3allid M OCYIIECTBICHHS OOpa30BaTENbHOW JEATEIBHOCTH IO
o0Opa3oBaTelbHBIM MpOrpaMMaM BbICHIEr0 00pa3oBaHUs — MporpamMmaMm OakalaBpHara,
nporpaMMaM  CHElUaJUTeTa, IPOrpaMMaM  MarucTpaTypbl, YTBEPKACHHOIO  IPUKA30M
MuHucTepcTBa HayKu U Bbiciiero oopazoBanus Poccuiickoit @eaepannu ot 06.04.2021 No 245;

e (enepanbHOro rocyJapCTBEHHOTO 00Pa30BaTEIBLHOIO CTaHJApTa BhICIIEro 00pa3oBaHUs
no HampaBieHH0 moarotoBku 35.03.06 ArpouHkeHepusi, YTBEP)KICHHOTO IPHUKAa30M
MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit @enepanun ot 23.08.2017 Ne 813.

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO IPOTPAMMY:

CTapLIMi MPENoJaBaTellb C.B. Pbrxwuii

Pabouass mporpamma paccmMoTpeHa Ha 3acegaHuu Kadenpsl «TpakTopsl U aBTOMOOWIIN
(mpotokoa Ne 11 ot 13.06.2023 1.).

3aBenyrommii kageapou A.H. bproxoBeuxuii

Pabouvas mporpamMMa peKOMEH/IOBaHa K HCIOJIb30BAaHHIO B y4EOHOM IPOIECCe METOAMYCCKON
KOMHUCCHEeH HHKeHepHoro dakyibTera (mpotokoa Ne 10 ot 22.03.2023 1.).

IIpencenareib MeTOANYECKON KOMHCCHHA A.B. llloBkomsic

PykoBoauTes b 0CHOBHOM NPO(ecCHOHATbHOI
o0pa3oBaTe/ibHOI NMPOrpamMMbl B.M. llannoBaJsioB




1. Ilpeamer. Ilean u 3agaun JUCUMILIMHBI, €€ MECTO B CTPYKTYype
00pa3oBaTeIbHOI MPOTrPAMMBI

Tennorexnuka oOIIeTEXHUYECKAsT TUCIHUIUIMHA, H3ydYalollas METOJbl TMOJIYYCHHS WU
MCIIOJIb30BaHUsl TEIUIOTHL, @ TAK)KE YCTPONCTBO M IPHUHLUI JEHCTBUS TEIUIOBBIX MAallIUH U
anmnaparos.

IIpeaMeToM JMCHMINVIMHBI SIBISIIOTCA  (yHAAMEHTAJNbHBIE 3aKOHBI IPHPOIBI O
MPEBpAICHUSIX HHEPrud B Pa3IMYHBIX MpoIleccax M MOBbIIIeHHE 3(P(HEKTUBHOCTH pPaOOThHI
TEIUIOBBIX JBUIATEJIEH, B KOTOPBIX MCIONB3YIOTCS 3TU Mpolecchl. Bompockl, paccMarpuBaembie
B Kypce, SBISIOTCS OCHOBOHM [UIsi pacuéra M TNPOEKTHUPOBAHUS JBHUraTesieil BHYTPEHHETrO
CrOpaHMSI U XOJOJUJIbHBIX YCTAHOBOK PA3JIMYHOTO Ha3HAYEHUS.

Lenb0 AUCHUMILUIMHBI  SIBISIETCA  OBJAJCHHE  TEOPETUYECKUMHU  3HAHHMSAMH U
NPAaKTUYECKMMU HABBIKAMU 110 PALMOHAIBHOMY HCIOJIB30BAHUIO TEIUIOTHI, 3(deKTuBHOMY
NPUMEHEHHUI0O  00O0pYJOBaHMS, HCIOJB30BAHUIO BTOPUYHBIX OSHEPropecypcoB,  3alllUTe
OKPYXaroIIEH CPedbL.

OcHoBHbBIE 32124 U3YYCHUS JUCIUILTUHBI:

- HAYYHUTb CTYJCHTOB IIOHMUMATh POLIECCHI MPEOOPa30BaHMsI SHEPTHH, YMETh OIICHUBATh
CTEMEeHb TEPMOJIUHAMUYECKOT'O COBEPIICHCTBA TEIJIOBBIX U XOJOUIbHBIX YCTAHOBOK;

- TNPUBUTH HABBIKU IO IPOBEJIEHUIO HHKEHEPHBIX pPAcUETOB TEPMOJNHAMUYECKUX
MIPOLIECCOB U MPOLIECCOB TEIII000MEHa.

MecTo AMCcUMIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl.

Huctunnmua «TemnoTexHWKa» OTHOCHTCS K JUCIHUIUIMHAM 00S3aTelbHOW dYacTu
(b1.0.27) ocHoBo#t npodeccnoHaIbHONH 00pa30BaTeIbHOM MPOTrpaMMbl BBICIIIETO 00pa30BaHUs
(manee — OITOII BO).

JucuuminHa 4yuTaeTcs B 5 cemecTpe, OCHOBBbIBaeTCs Ha 0aze quctumuinH: «Dusukay,
«Xumusi», «Bpiciias MaTeMaTUKay.

[IpemmectByer nucuumne: «I uapaBiukay.



2. IlepevyeHb JIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHs 110 JUCHHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yIbTATAMH 0CBOCHHMS 00pa30BaTeJIbHOM

NPOrpaMMBblI
Konsl DopMyIHMpPOBKA NuaukaTopsl JOCTHKEHUS ILlnanupyemble
KOMIIe- KOMIIeTeHIIUH KOMIIeTeHIIUH pe3y/abTaThbl 00y4eHus
TeHU Ui 10 AUCHMIJIHHE
OIIK-1 | Criocoben pemats | OIIK-1.2. JlemoHcTpupyeT u | 3HATH: OCHOBBI
TUIIOBbIE 3a[a4u | UCIOJIb3YyeT 3HaHUS | TEXHUUYECKOH
npodeccuoHaIbLHON OCHOBHBIX 3aKOHOB | TEPMOJAUHAMHUKHI
JeSITebHOCTH Ha | €CTECTBEHHO-HAyYHbIX U | Ta30BBIX cMmecel,
OCHOBE 3HaHMH | 00menpodeccCnoOHATEHBIX TEPMOJMHAMHYCCKUE
OCHOBHBIX 3aKOHOB | TUCUMIUIMH JJs1  PELIeHHs | IPOLECCHI, OCHOBBI
MaTeMaTHYECKHUX U | THIIOBBIX 3a7ad B OOJACTH | TEOpUU TerIooOMeHa
€CTECTBEHHbIX HAyK C | arpOMH)KEHEpUHU YMers: IPOU3BOJIUTH
PUMEHEHUEM TETIOBBIC pacuersl,
nH(pOpMaIMOHHO- a3 dexTUBHO
KOMMYHHUKAIIHOHHBIX UCTIOJIb30BATh
TEXHOJIOTUI sHeprocoeperaromue
TEXHOJOTMH B o0nactu
CEJIbCKOr0 X03s1HcTBa
Baaners:
UH)KEHEPHBIMU
METOIaMHu pacuera
TEIJIOBBIX MTPOLIECCOB
3. O0béM TUCHUMIUIMHBI M BUABI Y4e0OHOH padoThI
3aouHast
Ounas ¢popma oOyueHHs dopma
oOy4eHust
Butbi pabot 00BEM HacoB | BCEro 4acos
BCETO = &
3a4.en./ 3 ot
4acoB § §
[Te) Lo
O061mas TpyA0EMKOCTh TUCIUATIIHBI 4/144 4/144 4/144
AyauTopHas paboTa: 48 48 14
Jlexun 20 20 6
[IpakTHuecKue 3aHATHS - - -
JIaGopatopHble paboThI 28 28 8
Jpyrue Buapl ayAMTOPHBIX 3aHATUN - - -
[TpenpK3aMeHalMOHHbBIE KOHCYJIbTAIIH - - -
CamocrosTenbHas paboTa 00y4aroLXCsl, yac 96 96 130
By mpoMexXyTOuHOM aTrTecTanuu (3a4€T, SK3aMeH) JK3aMeH JK3aMeH JK3aMeH




4, Conep:kanue IMCUUTIIMHBI

4.1. Pa3enbl IMCHUNIMHBI 1 BU/IbI 3AHATHH (TeMATH4YeCKHIl MJIaH).

W Paznen quctuummimHb JI 113 JIP CPC
Ounas dhopma o0yueHus
Pasnen 1. Texuuueckasi TepMOAMHAMHUKA 12 - 14 64
1. [Tema 1. BBegeHue B qUCIUTUIMHY 1 - - 2
2. [Tema 2. TemioeMKOCTh CMECH T'a30B 2 - 6 10
3. [Tema 3. [epBbiii 3aKOH TEPMOIMHAMUKA 2 - - 10
4 Tema 4. ConeprkaHue BTOPOro 3aKOHa 1 i i 8
TePMOIMHAMUKHU
5 Tema 5. MccrienoBanue TepMOAMHAMUYCCKUX 5 i i 10
pOLIECCOB
6. [Tema 6. Wneansubie nukiisl nopuraessix JIBC 2 - - 10
7. [Tema 7. BnakHslii BO31yX 1 - 8 7
8. [Tema 8. BoastHoii map 1 - - 7
Pasnen 2. Teopusi Tensiood0MeHa 8 - 14 32
9. [Tema 9. OCHOBBI TEOPHH TEILIONPOBOJTHOCTH 2 - 6 8
10. [Tema 10. KOHBeKTHBHBIH TEIIO0OOMEH 2 - 8 8
11. [Tema 11. Temonepenaya. TermnooOMeH H3TyUeHHUEM 2 - - 8
12 Tema 12. Koaddunument remmmooraaun. OCHOBBI 9 i i 8
" [TeOpHH MOJI00MS
Bcero 20 - 28 96
3aounas popma oOydeHHS
Pa3zjnen 1. Texuuueckasi TEepMOIMHAMHUKA 5 - 4 90
1. [Tema 1. BBeneHue B JUCHUIUIMHY 0,5 - - 5
2. [Tema 2. TemnoeMKOCTb CMECH I'a30B 0,5 - 2 10
3. [Tema 3. [lepBblii 3aKOH TEPMOTHHAMUKH 0,5 - - 10
n Tema 4. ConeprkaHue BTOPOro 3aKOHa 0.5 i i 15
TEPMOTMHAMUKHU
5 Tewma 5. ccnenoBanue TepMOJMHAMUYECKUX 1 ) ) 15
POLIECCOB U BTOPOU 3aKOH TEPMOIMHAMHKH
6. [Tema 6. UneanbHble nukisl nopurHeBbix JIBC - - - 15
7. [Tema 7. BraxxHbli BO3IYX 1 - 2 10
8. [Tema 8. BoastHoii map 1 - - 10
Pasnen 2. Teopusi Tensiood0MeHa 1 - 4 40
9. [Tema 9. OCHOBBI TEOPHH TEILTOMPOBOIHOCTH 0,5 - 2 10
10. [Tema 10. KoHBeKTHUBHEIN TEILIOOOMEH 0,5 - 2 10
11. [Tema 11. Tennonepenaua. TemiooOMeH H3Ty4eHHEM - - - 10
12 Tema 12. Koaddunuent remnooraaun. OCHOBBI i i i 10
" [TeopHH MoJ100us
Bcero 6 - 8 130

4.2. Coaep:xanue pa3aejoB Y4eOHOM IMCIUIIMHBI.

Paspnen I. Texuuyeckass TepMOAUHAMMKA
Tema 1. BBenenne B JMCHUILINHY

TexHuueckass TEPMOAMHAMHUKA M3Yy4aeT 3aKOHOMEPHOCTH TEIUIOBOM W MEXaHWYECKOU
sHepruu. OHa SBISIETCS. TEOPETUYECKOM OCHOBOM pacueTra M MPOEKTUPOBAHUS TEIJIOBBIX
JIBUTATENIEN U XOJOAUIBHBIX YCTAHOBOK.




TepmoanHaMuueckass CHCTEMa - COBOKYIIHOCTb MATE€pUAIbHBIX TEN, HAXOAAIIMXCS B
MEXaHUYECKOM U TETUIOBOM B3aUMOJCHCTBUU APYT C IPYTOM M OKPYKAIOIIMMHU TEJIaMHU.

OOBbEeKTOM U3YUYEeHHUSI B TEPMOJMHAMUKE CITY>KUT BELIECTBO, HAa3bIBAEMOE Pa0OUYUM TEIIOM
(map, ra3, IpOAYKTbI CTOPaHUs U T.IL.).

®u3NuecKue BEJIIMYUHBI, ONPEIECISAIONINE COCTOSHUE TEPMOAUHAMUYECKONM CHCTEMBI,
Ha3bIBAIOTCS TApaMETPAMU COCTOSHUS.

Tema 2. TenjioeMKOCTb CMECH Ia30B

CMech njieajibHbIX Ia30B.

HNneanbHbIM ra3oM Ha3bIBaAKT BOOOpakaeMblil ra3, y KOTOPOTO OTCYTCTBYIOT CHJIBI
CICTIIICHUS MEXJTy MOJIEKYJIAMH, & CaMU MOJIEKYJIbI IIPEACTABISIIOT cO00i MaTepuanbHble TOUKH,
HE UMerolue oorema.

PeanbHble ra3pl, y KOTOPHIX JICUCTBYIOT CHIIBI CLIETNICHUS MEXK]Iy MOJIEKYJIAMU, U STUMHU
CUWJIAaMU U CaMHM 00bEMOM MOJIEKYJI IPeHeOpeyb Hellb3sl.

Oco0eHHOCTh, XapaKTepU3yIollasi Ta30Bble CMECH BbIpaXaeTcsi 3akoHOM JlaibToHa,
COTJIACHO KOTOPOMY OTJIEJIbHBIN ra3 B CMECHU CIIEYyET CBOEMY YPAaBHEHHIO COCTOSIHUS, KaK €CIU
OBl HEe OBUIO OPYTHUX €€ COCTaBHBIX YaCTeH (3aKOH HE3aBHCHUMOCTH COCTOSHUS), T.€. KaXKIIbIH Ta3
B CMECH MPOM3BOAMT TAKOE YAaCTUYHOE (MaplHalibHOE) JaBJIeHHE, Kakoe UMeN Obl JaHHBIN ras,
3aHMMas Bech 00bEeM, 3aHUMAaeMBIM CMECHIO Ta3a.

YaenbHas TeNMJIOEMKOCTb — 3TO TO KOJMYECTBO TEIa, KOTOPOE HAJ0 COOOIIUTH WU
OTHSTH OT €IMHUIBI KOJIMYECTBA BEIIECTBA B JIAHHOM IIPOLIECCE U3MEHEHHUS €ro COCTOSHUS,
4yT0OBl U3MeHHUTh TeMiieparypy Ha 1 °C unu K. Paznuuaior MaccoByro, 00beMHYIO U MOJIBHYIO
TEII0EMKOCTH.

Tak Kak TEII0eMKOCTb raza epeMeHHasi BEJIM4YMHA, 3aBUCSILAsL OT TEMIIEpATyphl, TO MPU
HarpeBaHUM Ha KaXIbIM TIpagyc pacxoayercss pa3sHoe KoauuecTBo Teruia. CpenHss
TEIJIOEMKOCTh B IIpe/ieiax TEMIEPATYD t1 U to.

Uem wmeHbie paszHocte t—t1 , Tem Oousbmie mnpuOMMKaeTcs 3HAYEHUE CpenHei
TEIUIOEMKOCTH K 3HAYEHHUIO UCTUHHOM TEIUIOEMKOCTH, T.€., kKoraa (to-11) — 1.

3HaueHusi KUJIOMOJIBHBIX TeruioeMKocTed npu P u V = const, ecinu npeHeOpeub UX
3aBHCUMOCTBIO OT T OyAyT paBHBI YHCITy IOCTYHATEIbHBIX U BpalllaTeIbHBIX CTETIEHEH CBOOOIbI
MOJIEKYJ JaHHOTO ra3a.

Tema 3. IlepBblIii 3aKOH TEPMOIMHAMMKH.

[TepBblii 3aKOH TEPMOAMHAMMKH SIBJISIETCS BBIPAKEHUEM OOILEro 3aKOHA COXPAaHEHUs U
MpEBpAIllEHHE PHEPTUU, T.€. MEPBbIA 3aKOH TEPMOAUHAMUKHU AHAJTUTHUYECKU BBIPAKAET 3aKOH
COXpaHEHHUs MAaTepPUU U JIBUKCHUSI.

[lepBbIil 3aKOH TEPMOJMHAMHMKU BBIPAXKAETCSA: BO BCEX CIyyasx, KOrja HUCYe3aeT
HEKOTOPOE KOJMYECTBO TEIUIA, BOSHUKAET BIIOJHE OINPEAENIEHHOE KOJUYECTBO MEXaHMUYECKOM
SHEPruM, |, HA00OPOT, MpPH COBEPIICHUU KaKON-TMOO paboOThl TMOSBISETCS BIIOJHE
OTIpeIeNIEHHOE KOJIMYECTBO TETJIa.

WINA: HEBO3MOXHO CO03/1aTh MaIllMHYy, MpPOU3BOJAIIYI0 padoTy 6€3 Toro, uToOBI
HKBHUBAJIEHTHOE KOJIMYECTBO SHEPTUU JPYroro BUa HE HCUe3alo.

To ecTh, HEBO3MOXKHO MOCTPOUTH JBUTATENb, KOTOPHIH BbIpadaThiBan Obl YHEPTHIO, HE
MOTpeOIsist KaKOM-I00 IPyroi IHEPTHUH.

Beunslil 1BUraTens HEBO3MOKEH.

Ecnm x 1 Xr raza B UUIWHApPE C MOJIBMKHBIM MOPITHEM TOABECTH ( €IMHHI] TETIa, TO
TEIUIO PAcXOyeTcs Ha M3MEHEHUE BHYTPEHHEH SHEpTruu Au U COBEpIICHUE BHEIIHEH paboThI L.

Temio coobiaeMoe ABMXKyHIeMycsl Tedy (rasy, napy) UAeT Ha YBEIWYEHHE DHTaJIbIIHNU
(Temnocoaep:kaHus) U BHEIIHEW KMHETUYECKOW SHEPTUH, T.€. Ha YBEIMUYEHUE CKOPOCTH MOTOKA.

BuyTpeHHss JHeprusi M e€é CBOMCTBA.

Kaxnmas wmomekyna o0mamaeT KHHETHYECKOM JHEPrued IMOCTyHaTeIbHOTO 51
BpaIllaTeIbHOTO JABM)KEHUS. ATOMBI, 00pasylolre MOJIEKYJTYy, COBEPIIAIOT KojebaTenbHbIe
JBIDKEHUSI — 9TO SHEPTHS BHYTPEHHUX KOJICOaHMIA.



PeanbHbIl Ta3 00nagaeT U MOTEHIIMATBLHON YHEPTHEH, 3aBUCSINECH OT CIETUICHHS MEXITY
MosiekynamMu. CyMMa BceX BUJIOB DHEPIMH OINPENEISAET BHYTPEHHIOKO TEIJIOBYIO SHEPIHUIO raza —
BHYTPEHHIOIO SHEPIHIO rasa.

Bce Buabl sHEprumM, KpoMe NMOTEHIMAIBLHON, 3aBUCIT OT TEMIIEPATypPhl, & IOTEHLIUAIbHAs
— OT pacCTOSIHUS MEXAYy MOJIEKYJaMH, T.€. I0J] KaKHM JaBJICHHEM IpU JAaHHOM TeMmIepaType
HaXOAUTCS ras.

DHTAJBNUS Ta3a | - BBEJCHA B TEPMOJMHAMUKY UIsl YIPOILCHUS PACCMOTPEHUS
IIPOLIECCOB B TEILJIOBBIX JIBUTATEIIAX.

OHTanpnus (TEIUIOCOAEP)KAaHUE) SBISETCS CYMMOM BHYTpEHHEW SHEpruu U paboThl
NPOTAJIKMUBaHU (IPOM3BEICHUE JIABICHUS HA yNIEIbHBIN 00BEM), T.€., «1» SBIAETCS MapaMeTpoM
COCTOSIHUSA T'a3a U paCCMaTPUBAETCS KaK pa3HOCTb HTANBINN B KaKOM-IM00 Iporiecce.

Tema 4. HcciaenoBanume TepMOAMHAMHMYECKHMX IPOLECCOB W BTOPOl 3aKOH
TepMOAUHAMHUKHU

TepmoanHaMH4ecKue NPoOLecchl:

N3oxopueblii iponece nipu V = const.

N306apHsIii npouecc npu P = const.

N3otepmuueckuii npouecc npu T= const.

AmnabaTHBIN — TIporiece, MPOTEKAIIINH 0€3 TeIII000MEHa TeJla C OKPYKAIOIICH CPEIOM.
[TonmurponHsiii — PVn = const.

[TepBble ueThipe mpolecca SBISIOTCS YAaCTHBIMU CIydasMU IMOJMTPOIHOIO Ipoliecca, B
KOTOPOM HET SIPKO BBIPAKEHHBIX XapaKTEPHbIX OCOOCHHOCTEH M HEOOXOIUMBIX YCIOBUH
IIPOTEKaHUS.

Tema 5. Conepxxanue BTOPOro 3aKk0Ha TEPMOAUHAMMKH U ero (popMyIMpPOBKH

Bropoii 3aK0H TEpMOAMHAMUKHU TEIJIOTa HE MOXKET MEPEXOAUTHh OT XOJOJHOTO Tena K
6osiee HarpeToMy cama co0Oi 1apOBbIM IIPOIIECCOM 0€3 KOMIIEHCAIIUH.

Ocy1ecTBiIeHHE BEYHOTO JBUTATENs 2-TO poJa HEBO3ZMOXKHO.

JHTpoONMsA ra3oB (MpeBpalleHHe Ia30B) BbIpA)KEHUE 07 MHTETPajioM IpeJCTaBIsAET
coboii monHbI muddepeHran HeKOTOpord (GYHKIUU ((QYHKIMH COCTOSIHHS Tela), KOTOPYIO
Knaysuyc nazBan sautponueii (S).

Tema 6. UneanbHble nukJbl nopmHeBbix [IBC

OpHuM U3 nepBbIX Npeackasan Bo3MoKHOCTh coznanus JIBC — Cann Kapno. B 1897 rony
Juzens coznan ceoit JIBC. B 1893 pycckuii unxenep Manun nocrpoun JIBC, pabotarouuii Ha
ChIpoit HeTH.

[Tpu paccMoTpenun uneanbHbIx 1ukiIoB JIBC 3a pabodee Teno MpUHUMAIOT W€AIbHbBIN ra3,
npolecc — 3aMKHYTBIM M OOpaTHUMbIM, IO3TOMY JTH LMKIBl HMMEIOT Mt Max, T.K. He
YUUTBHIBAIOTCS:

a) OTepH TPEHUs, TEIUIONPOBOAHOCTb, U3ITYUECHHUE;

0) U3MEHEHNE XMMHUYECKOT0 COCTaBa paboyero Tena;

B) IOCJIE€ COBEPUICHMS Ka)KJOro LMKJIa paboyee TeJIO HE BO3BpAIlAaeTCs B NEPBOHAYAIBLHOE
COCTOSIHUE, a 3aMEHSETCS HOBBIM.

Bo Bcex ciyuasx OyJem npuHUMAaTh 1 KT Mi€abHOTO ra3a, a Ipolecc TOPEeHUs TOIUINBA, KaK
IPOLIECC MOJBO/IA TEIlIa.

[TukiEl CO cMENIaHHBIM IOJIBOAOM TEIUIA HAILIU [IUPOKOE IPUMEHEHHUE.

Tema 7. Bna:xkublii BO31yX

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

BnaroconepkxaHne — OTHOLIEHME MAacChl IApOB BOJBI, COAEP)KALIUXCA BO BIIAXKHOM
BO3/IyXe K Macce CyXoro Bo3ayxa.

BnaxxHblil BO34yX — 3TO CMECh UJICANIbHBIX a30B, OJUYUHAIOMUXCS 3aKOHY JlanbpToHa.

AOCOIOTHAs BIQXXHOCTh — OTHOILIEHHWE MAacChl BOJSHOrO Mapa K O0beMYy BIAXXHOIO
BO3/yXa.



OTHoOIIEHNE IUIOTHOCTH Iapa NpPH 33JaHHOM JaBJIE€HUUM K MAaKCUMalbHO BO3MOXHOU
MJIOTHOCTH €r0 MPHU TOM K€ JaBICHUU — Ha3bIBAETCS OTHOCUTEIBHOMN BIAXKHOCTHIO.

Ecnu temmnieparypa Bo3ayxa Oosibliie TeMrepaTypbl KUIIEHHUS BOJABI IIPU PCM., 3TO 3HAYMT,
YTO Map BIKHOrO BO3AYyXa B MEPErPETOM COCTOSIHUM (HEHACBHIIIEHHOM) PH.I. < pmax U, €Clu
TaKOW BO3/lyX OXJIAXAATh IPU TOU K€ PCM., TO OH B HEKOTOPBII MOMEHT CTAHET HACBHIIICHHBIM.
TemnepaTtypa mpu KOTOPOM 3TO MPOU30UJIET, HA3bIBACTCS TEMIIEPATYypOl «TOUYKU poch» (tp). B
3TO0T MOMEHT ¢ Oyaet = 100%.

Tema 8. Boasinoii nmap

[Iponiecc kumeHuss NPOXOAUT JIMILB IPU ONPEACICHHOW Temmeparype s JaHHOTO
JIABJICHUSI.

1-a cragus — xxunkocth HarpeBaetTcs ot 0°C no T kunenus, V — yBeTuduBaeTcsI.

2-5 CTaJIAS — KUTISAIIAs )KUAKOCTh MEPEXOUT B TIap, KOTOPBI HA3BIBACTCSI HACHIIIICHHBIM.

CMech XKUIKOCTM M Tapa Ha3bIBAETCA HACBIIICHHBIM BJIaXHBIM mnapoM. Kak ToJbko
BBIKUITUT MOCTEAHSS KAIIsi BOJbI, AP CTAHOBUTCS CYXHUM HACBHIIICHHBIM.

BitaxxHb1il HACBIIIEHHBIN AP XapaKTEPU3YETCs CTENEHBI0 CYXOCTH «X». DTO OTHOLIEHUE
Mcyx nac.mapa K OOIIIEH Macce BJIaKHOTO HACBIIIEHHOTO apa.

Eciamn k HacelleHHOMY mNapy NOJABOJWTH TEIUJIO OH CTAaHOBUTCA neperpertsiM. Ileperpes
napa siBjisieTcst 3-i crajguen npouecca napooopazoBaHusl.

Pa3znen 2. Teopusi TemiooomMena

Tema 9. OcHOBBI TEOPUHU TEIUIONPOBOIHOCTH

Teopust Teronepenadu MpeacTaBiIseT co0OMl  HayKy, U3Jaralomyr  3aKOHbBI
pacnpocTpaHeHUs U TIepeaadu Teria MeX Ty TeJamu. Pa3innyaror Tpu BUIa TeIIo00MeHa.

TermnonpoBoIHOCTD (KOHAYKIIHS).

Konsekuus.

N3nyuenue.

TemnonpoBOAHOCT, — SIBJICHHUE IEPEHOCAa TeIIa ITyTeM COMPUKOCHOBEHHS MEXKITY
YacTUL[aMU Tela.

KonBekuust — siBeHue mepeHoca Teria myTeM NepeMeIleHHs] U MePEMEITUBAHUS MKy
co0oii OoJiee U MeHee HarpeThIX YaCTHIl KUAKOCTH (rasa).

N3nyyenue — siBJIeHUE MepeHOca SHEPTUM B BHUJE DSJICKTPOMATHUTHBIX BOJH MEXKITY
M3JIy4aroIMMHU TOBEPXHOCTSIMU.

Tema 10. KoHBeKTHBHBII TenJ1000MeH.

TemmooOMeH Mexay >KUIKOCThIO U CTEHKOW Ha3bIBA€TCS KOHBEKTUBHBIM TEIIIO0OMEHOM
(Terutonepenaueit).

Bunbl nBrkeHns — CBOOOAHOE U BBIHYKIEHHOE.

CBoOOHOE — eCTECTBEHHAs] KOHBEKITHS, BEI3bIBaEMas MO TLEMHOM CHIION 00YCIOBICHHOM
Pa3HOCTHIO XOJOJHBIX U HATPETHIX YACTHULL KUIKOCTH.

BriHyx)neHHOE — BBIHY)XJICHHas KOHBEKIUS, BbI3bIBaeMas pabOTOW  HACOCOB,
BEHTWJIATOPOB U T.II.

Pexxum nBrkeHus - ObIBaeT JIaMUHAPHBIN U TYpOYJIEHTHBIMH.

JlamuHapHOE OBUKEHHE - MPOUCXOIUT B (DOpME HECMEIIMBAIOIINXCS CTPYH U MPOPHIIb
CKOPOCTEH UMeeT BUJ MPaBUIbLHON apaboJIbl.

TypOyneHTHOe JBUKEHHE —XapaKTepPHO HEMOCTOSHCTBOM CKOPOCTH JBUXKECHHS U

npoduis cKkopocTel OyJIeT UMeTh BUJ] YCEUSHHON MapadoIIbl.

Pacnpenenenue ckopocTtei cTpyi KHIKOCTH OOYCIIOBIHMBAETCS BA3KOCTBIO KHJIKOCTH.
Bsi3kocTh ObIBaeT: TuHaMUYecKas, KIHEMaTH4yecKasl U yCJIOBHasl.

JluHamuueckas BSI3KOCTb — cujla cOnpoTuBiIeHMs 1H cmemennto 1ByX €lI0€B KUAKOCTH
nomapio 1 M2 HAXOAITNXCS HAa PACCTOSHHUH 1 M U TepEeMEIAiONTNXCs CO CKOPOCThIO 1 M/Cex.

Kunemarnueckass BSA3KOCTb -  OTHOLIEHHE JMHAMUYECKOW BA3KOCTH K IIJIOTHOCTH
KHIKOCTH TIPH OJHOM U TOH 5Ke TEMIIEpaType, N3MepSeTCs CTOKCAMH, M2/CeK.



VYcnoBHas BA3KOCTh - TMOKA3bIBAET, BO CKOJIBKO Pa3 XKHUIAKOCTh BS3UE TUCTUIUITMPOBAHHOMN
BobI 1ipu 20 °C.

PeitHONbAC yCTaHOBWII, YTO TIEPEeXOi] U3 JIAMHUHAPHOTO pEXUMa B TYpOYJEHTHBII
onpenensiercs 0e3pa3MepHbIM 3HaUeHUEM, yucioM PeitHombaca.

[Ipn maMuHApHOM JBHXKEHHHM TEPEHOC TEIUIa MO HOPMAald K CTEHKE OCYIIECTBIISCTCS
TEIJIONPOBOHOCTHIO.

[Ipu TypOyJICHTHOM JBW)KEHHMH IEPEHOC TEIUla TETUIONPOBOIHOCTHIO HAOJIOIAETCS B
MOTPAHUYHOM CJIO€, @ BHYTPU — KOHBEKITHSI.

Ha MHTEHCHMBHOCTH TEIUIONEpeaYd OKa3bIBACT BIIMSHUE TEPMHYECKOE COMPOTHBICHUE
MOTPAHUYHOTO CJIOA.

Tema 11. Tensionepenaya. Tenio000MeH U3 IydeHUEM.

Pacuer Temnonepenaun 3akio4aeTcs B OINPEACICHUHM KOJIMYECTBA TEIIa, KOTOpPOE
nepeaaeTcs B SAMHUILY BPEMEHH MEXKTy TETUIOHOCUTEISIMU Yepe3 CTCHKY, pa3IeiIIoNIyIo hX.

Jlyuucras oSHeprusi BO3HHUKAET B  peE3yJbTaTe€ CIOXKHBIX  MOJICKYJSIPHBIX U
BHYTPUMOJICKYJIIPHBIX TIPOIIECCOB, IMOATOMY KOJMYECTBO JIYYHUCTOM HHEPTHMH 3aBUCUT OT
(U3HYECKUX CBOMCTB M TEMIIEPATyPhl H3Iy4aeMOro Tela.

Hocurensmu u3nydeHHs SIBISIFOTCS JIEKTPOMArHUTHBIE BOJHBI, PACIpPOCTPaHSIEMbIE B
BaKyyMe€ CO CKOPOCTBIO CBETA.

[Ipouiecc mpeBpalieHus SHEPTUU U3TYUYEHHUSI BO BHYTPEHHIOI YHEPTHIO MOTJIOIIAIOIIEr0
TeJia Ha3bIBACTCS MOTJIOIMICHUEM.

Teno, koTopoe XxapakTepu3yercs HauOOJbIICH YHEPrUeil N3TydeHus ISl BCeX YacTOT IO
CPaBHECHHIO ¢ COOCTBEHHBIM M3JIYYCHHEM JPYTHUX TEJl, Ha3bIBACTCS a0COIFOTHO YCPHBIM.

N3nydenue B y3KOM HHTEpBaJIe YaCTOT HAa3bIBAETCS MOHOXPOMATHUECKUM.

Nznyyenue B uHTEpBaje BCEro CIEKTPa YaCTOT HA3BIBACTCS MHTETPATIBLHBIM U3TyUYCHUEM.

Tema 12. Koappunuent remnooraauu. OCHOBbI TeOPHHU MOT00US.

JuddepeHnnansHoe ypaBHEHUE TEIUIOOTIAYH BBIBOJUTCS HAa OCHOBE aHAIM3a SIBJICHUS
TEIJI000MEHA B MECTE COIPUKOCHOBEHHUS TEINIOHOCUTEISI CO CTCHKOM.

OcHOBBI TEOpHH TOI00MS (DM3NUECKHUX SIBIEHUN

KoHBekTHBHBIN TEMIOO0OMEH OMUCHIBaeTCA cucTeMoil nuddepeHanbHbIX ypaBHEHUH,
BKJTFOYAIONTUX B ce0sl ypaBHEHUsI TETNI00OMEHA, TEIJIONMPOBOAHOCTH, JBMKEHHUS U CIIJIOIIHOCTH.

CoBokynHOCTh nudhepeHIINaTbHbIX YPaBHEHUN OYEHb CIIOKHA B PELICHUH, TTOSTOMY B

IPAaKTHKE TPUOETAIOT K TEOPUH TTOAO00HS, T.K.: A = f(p, ®,0,Y, 1 )

Teopust mogo0ust — 3T0 y4eHUE O MOAOOHBIX SBJICHUAX M NMPUMEHSETCS KaK CPEeJICTBO
0000111eHUS Pe3yIbTaTOB (PU3UUECKOT0 U MATEMATUYECKOTO SKCIIEPUMEHTA U KaK TEOpeTHYeCcKast
OCHOBA JJI1 MOJIETIMPOBAHUS TEXHUYECKUX YCTPOMCTB.

[looToMy BBenEHBI MOHATHS OJHOWMEHHBIX BEJIMYUH, CXOJCTBEHHBIX TOYEK U
CXOJICTBEHHBIX MOMEHTOB BPEMEHH.

OaHOMMEHHBIMH HA3bIBAIOTCS BEJIMYUHBI, UMEIOIIME OJUHAKOBBIM (PU3HMUECKUN CMBICI
Y OJIMHAKOBYIO Pa3MEPHOCTb.

CX0onCTBEHHBIMH  HA3bIBAIOTCA TAKUE TOYKHM CHCTEMBI, KOOpPAMHATHI KOTOPBIX
YAOBJIETBOPSIOT TEOMETPUUECKOMY TOI00HIO.

ITonoOHBIMH Ha3bIBAIOTCS SIBJIICHUS, MPOTEKAIOUIME B TE€OMETPUUYECKH MHOJOOHBIX
CUCTEMAaX, €CIM Yy HHUX BO BCEX CXOJICTBEHHBIX TOYKaX B CXOJHbIE MOMEHTBHl BpPEMEHU
OTHOLIEHHSI OJHOMMEHHBIX BEJIMYMH €CTh IIOCTOSHHBIE 4YMCJIA, HA3bIBA€Mble KOHCTAHTAMHU
og00us.

OCHOBY TEOPHH MOJI00US COCTABISIOT TPH TEOPEMBI:

1. V nonoOHBIX sBIIEHUI OJHOMMEHHBIE YHCJIa OJMHAKOBBI, T.€. PE3YyJbTaThl OJHOTO
OTIBITA WJIM PacyeTa IMO3BOJIAIOT CYyJUTh 000 BCeX SBICHUAX MOAOOHBIX UCCIEAyEMOMY.

2. Eciim pusuueckoe sIBICHUE OMUCHIBACTCS CHCTEMON MU depeHIINaTbHBIX YPaBHEHUH,
TO YHKCIIA MOA0OUS MOTYT OBITh MOJTyueHbl U3 AU depeHnanbHbIX ypaBHEHHH, ONUCHIBAIOIINX
HOCJIEIHEE SBICHHUE.




3. IlogoOHBI ke ABIIEHUS YCIOBUS, OJHO3HAYHOCTH KOTOPBIX MOJAOOHBI WM KPUTEPHH,
Mo100UsI KOTOPBIX OJJUHAKOBBI.

4.3. IlepeyeHb TeM JIeKIMId.

O0BéM, yacoB

No
Tema nexuun dbopma oOyueHus
/1
oyHas 3a04yHas

Pasnen 1. Texuuueckasi TepMOIMHAMHUKA 12 5

1. [Tema 1. BBenenue B TUCHUILTUHY 1

2. [Tema 2. TelmioeMKOCTE CMECH Ta30B 2
3. [Tema 3. TlepBblii 3aKOH TEPMOTUHAMUKH 2 2

4. [Tema 4. ConepsxaHue BTOPOTO 3aKOHA TEPMOJIMHAMHUKH 1
5 Tema 5. MccnenoBanue TepMOJMHAMUYECKUX MIPOLIECCOB U 5 1

" |BTOpOI#i 3aKOH TEPMOJIUHAMHUKH

6. [Tema 6. MneanbHbie 1ukiibl mopinHeBsix JIBC 2 -
7. [Tema 7. BnaxxHblit BO3AyX 1 1
8. [Tema 8. BoasHoii map 1 1
Pasjnen 2. Teopusi Tensiood0MeHa 8 1

9. [Tema 9. OcHOBBI TEOPUH TEILIOMPOBOAHOCTH 2
1

10. [Tema 10. KoHBEeKTHBHBINA TEINIOOOMEH 2
11. [Tema 11. Teruonepenaya. TemnooOMeH H3TydeHUEM 2 -
12 Tema 12. Koaddunuent remnooraaun. OCHOBBI 2 )

" Ireopreopun nmonoous

Bcero 20 6

4.4. IlepeyeHb TeM NpPaKTHYECKUX 3aHATHH (ceMuHapoB) He npexycmoTpeHo

4.5. IlepeyeHnb Tem J1a00PATOPHBIX padoT.

O0BEéM, yacoB

Ne .

i Tema taboparopHoii paboThI (opma obyuenns
OYHas 3a04Has
Pasnen 1. Texuuueckasi TepMOAMHAMHUKA 14 4
1. [Tema 1. Ompenenenue TEIIOEMKOCTH BO3IyXa 6 2
2 Tema 2. MccrienoBanue mpouecca Cymky BIaXXKHbIM 8 5
" [BO3AYXOM

Pa3nes 2. Teopus TenyiooomMena 14 4
3 Tema 4. Onpenenenue ko3 dunuenra 6 2

TCILJIOITPOBOIHOCTH MaTepuajia




Tema 5. DKcriepuMeHTaIbHOE UCCIICIOBAHNE

4. [KOHBEKTHBHOI'O TEIIOOOMEHA IPU CBOOOTHOM 8 2
ITBIDKCHHUH BO3/TyXa
Bcero 28 8

4.6. Buabl caMmoCTOATEIbHON PadoThI CTY/IEHTOB U NepeYyeHb YUeOH0-MeTOAUYeCKOro
o0ecrneyeHus AJIs1 CAMOCTOATEIbHON padoThl 00y4alOUIUXCS.

4.6.1. TloAroToBKa K ayAUTOPHBIM 3aHATHAM

VyeOHas nucuuiuiMHa «TeIIOTEXHUKa» SIBISIETCS TEOPETUUYECKOM, JAaeT CTyJeHTaM
KOMIIJIEKCHOE IIPECTABICHNE O TEXHUYECKOH TepMOANHAMUKE, a TAKXKE O TEOPUH TEIII000MeHa.
AyIUTOpHBIE 3aHATHS MPOBOIATCS B BHJE JIAOOPATOPHBIX pabOT — 3TO OJHA M3 Ba)KHEHIINX
dopm 00yueHust cryneHToB. lIpoBoauTcs C Lenbio 3aKpeIuIeHUs M yriIyOJieHHsl 3HaHUM 110
TEIJIOTEXHUKE. B X01€ IeKuuii pacKpbIBarOTCs OCHOBHBIE BOIIPOCHI B PAMKaX pacCMaTpUBaeMOun
TEMbl, JENAlTCs aKUEHTbl Ha HauOoJiee CIIOKHbIE M MHTEPECHBIE IOJIOKEHUS H3ydaeMOro
MaTepuaia, KOTOpble JOJIKHBI ObITh IPUHATHI CTYJE€HTaMH BO BHHMaHue. Martepuassbl JIEKIHUN
SBJISIIOTCSI OCHOBOM JJIsi NOATOTOBKM CTyJAEHTa K JjabopaTopHbiM paboram. JlaGopaTtopHble
paboThl MOTYT IPOBOJUTECS B OpME AUCKYCCUM, KPYIJIOTO CTOJA.

ITpu noaroToBke K 1a00paTopHBIM paboTaM CTYIEHT JIOJIKEH:

- H3YYHUTh PEKOMEHyEMYIO JINTEPATYyPY;

- IPOCMOTPETH CAMOCTOSATEIBHO JONOIHUTEIbHYIO JIUTEPATYPY 110 U3y4aeMOM TEME;

- 0e3 3aTpyJHEHMs OTBEYaTh HAa BONPOCHI, IpelaraéMble K JAaHHON TEME.

OcHOBHOH 11eJIbI0 1a0OPaTOPHBIX PAadOT SBJISIETCS KOHTPOJIb 3a CTEHEHbIO YCBOEHUS
NPONHAEHHOIO MaTepualla, XOJOM BBINOJIHEHUSI CTYAEHTAMHU CaMOCTOATEIbHOM pabdoThl U
paccMoTpeHne HauboJiee CI0KHBIX M CIIOPHBIX BOIPOCOB B paMKaX MPOHIEHHON TEMBI.

4.6.2. Ilepevyenn TeM KypcoBbIX padoT (mpoekToB). He npenycmorpeno

4.6.3. Tlepeuenr TeMm  pedepaToB, pacueTHo-rpadpuyeckux pador. He
PEeIyCMOTPEHO

4.6.4. IlepeyeHb TeM M Y4eOHO-METOAMYECKOr0 o0ecneyeHHsI A1 CAMOCTOSTeJIbHOM
padoThl 00y4YAIOIIUXCS.

O0BéM, u

yqe6H0'MeT0,I[I/IqCCK06

Ne i/ |Tema camocTosiTENbHOM pabOTHI dhopma oOyueHust

oOecrieuenne
oyHas | 3a04yHas

Paznea 1. Texuuueckasi TepMOIMHAMHMKA

Koaecanuenko B.A. Jleknuu mo
TemjoTexHuke. — Jlyranck: OOO
«BupTtyajJbHas peajbHOCTDY, 64 90
2008. — 168 c. [3JeKTpOHHBIIi
pecype]
1. |BBeneHwe B AMCIUILUIUHY ctp.8-13 2 5
2.  [TenyioeMKOCTb CMECH r'a30B ctp. 14-29 10 10
3.  [epBblit 3aKOH TEPMOJANHAMUKHI ctp.30-39 10 10
4 CopepkaHre BTOPOTO 3aKOHA ctp. 50-60 8 15
TEPMOTUHAMHUKHI
5. |[lccrenonaime ¢1p.40-50 10 | 15
[TepPMOIMHAMHUYIECKHUX TPOIIECCOB




VneanbHbIC UKITBI TIOPITHEBBIX
6. [ H p crp. 63-70 10 15
BC
7. |BmaxHsbIil BO31yX ctp. 71-75 7 10
8.  |BoasHoii map ctp. 84-89 7 10
Paznea 2. Teopusi TemsioooMeHna
Koaecuuuenko B.A. Jlekuuu no
Temorexnuke. — Jlyranck: OOO
«BupTyajibHasi peaibHOCTbY, 32 40
2008. — 168 c. [31eKTPOHHBIH
pecypc]
9 OCHOBBI TCOPHUHU cTp.127-138 8 10
" [TenionpoBOJTHOCTH
10. |KoHBEKTHBHBIN TEMI000OMEH ctp.139-142 8 10
Teronepenaya. TermooOmen
11, e ctp.150-163 8 10
M3ITyYeHHEM
KoaddunuenT remnootaayu.
12. bpun A ctp.142-149 8 10
OCHOBBI TEOPHH NOA00MS
Bcero 96 130
4.6.5. Jlpyrue BHbI CAMOCTOSITEIbHON PaGoOTHI CTY/I€HTOB.
He npenycmoTtpeHo.
4.7. IlepeyeHb TeM U BH/IOB 3aHATHI, IPOBOJAMMBIX B HHTEPAKTHBHOM (popme
Ne WuTepakTuBHbIi | O0bEM,
®dopma 3aHATUA Tema 3anaTus
/o METO q
1. Jlexknus BBenenue B AUCHUILUIUHY Huckyccun 1
2. Jlexknus CwMech uaeaabHbIX Ta30B Huckyccun 1
Huckyccun,
3. Jlexums BBenenue B guCHUIUIMHY 2
nebaThl
4. Jlexknus TermmoeMKoCTh CMECH ra30B Macrep knacc 2
. HCKYCCHH,
S. Jlexums [epBbIii 3aKOH TEPMOANHAMHUKH Huckyce 1
nedaThl
UccnenoBanue TepMOAMHAMUYECKUX
6. Jlexuus A LePMOZL Huckyccun 1
MPOLIECCOB ¥ BTOPOM 3aKOH TEPMOIMHAMHUKH
»KaHHe BTOPOTO 3aKOHA HCKYCCUU
7 Texuns Conep € BTOpOTO 3aK0 Huckyccnn, 1
TEPMOJIMHAMUKH nedaThl
8. Jlexuus Wneanbuble nukibl nopiHessix JIBC Macrep knacc 2
9. Jlexnus OCHOBBI TEOPHH TEIUIONPOBOIHOCTU Huckyccun 1
10. Jlexums KoHBeKTUBHBIN TEMII000MEH Macrep kacc 1
11. Jlexnus Tenmonepenaya. TermmooOMeH U3 TydeHHEM Juckycen, 2

1e0aTsl




K .
12, Textms 03 dunment terroornaun. OCHOBBI Huckyccuu, 2
TEOPUHU OO0 1e0aTel
JlaGopaTopHas
13. Omnpenenenue TEIIOEMKOCTH BO3IyXa Ananus 2
pabora
14 Jlaboparopnas | MccnenoBanue npoiiecca CyIIKy BIaXKHBIM AHanus 4
' pabota BO3JlyXOM
15 JlaGoparopHas | DKcrnepuMeHTalIbHOE U3yUYeHHeE Mpoliecca AHaTu3 2
' pabota an1abaTHOrO HCTEYEHUS BO3TyXa Yepes
Jlaboparopnas Onpenenenne ko3ppunreHrta
16. patop pea G AHanu3 2
pabora TEIUIONPOBOAHOCTH MaTepHalia
Jlaboparopnas DKcrepuMeHTAIbHOE HCCIeI0BaHUE
17. barop P . Anamms 2
paboTta KOHBEKTHBHOT'O TETJIOOOMEHA MPH
5. @DoH/1 OLIEHOYHBIX CPEJCTB ISl MIPOBEAEHNSI IPOMEKYTOUHOM

aTTecTAluu

[TonHoe onucanue (oHA OLIEHOUHBIX CPEICTB TEKYLIEH U MPOMEXKYTOYHOM aTTecTaluu
o0yyaroIuxcs ¢ MnepeyHeM KOMIIETEHLIUH, ONMCaHUEM IOoKa3aTeNel U KpUTEepUeB OLICHUBAaHUS
KOMIIETECHIINM, IKaJI OLIEHUBAHMS, TUTIOBbIE KOHTPOJIBHBIC 33JaHUS U METOIMYECKUE MaTEPHUAIIbI
IIPE/ICTABIICHBI B IPUJIOKEHUHU K HACTOSALIEH IIPOrpaMme.

6. YueOHO-MeTOAHMYECKOE O0ecreYyeHre TUCIMIINHBI.

6.1. PexomeHnayemasi iuTepaTypa.
6.1.1. OcHOBHAas1 JIUTEpPaTypA.

ABTOp, Ha3BaHUE, MECTO U3JIaHUsA, U3]1-BO, FOJ U3IaHUS, KOJUYECTBO Kom-Bo 3k3.
Ne n/mm
CTpaHUIL B OHOUL
1 JlapukoB H.H. Terutorexnauka: Y4e0. ais By30B. — 3-€ U3]1., iepepao. 43
" pon. — M.: Crpoitnzaar, 1985. — 432 c., u.
Konecanuenko B.A. Jlekiuu no termmorexuuke. — Jlyranck: OOO
2. 50
«BupryanpHas peanbHOCTbY», 2008. — 168 c.
Kpyrnos I'. A. Teruorexauka / I'. A. Kpyrnos, P. U. bynrakosa, E. C.
3. [Kpyriosa. — 4-e u3., crep. — Cankr-IlerepOypr: Jlans, 2022. — 50
D08 c.
Ulenenena I'. A. IlpakTukyM 1o TermioTexHuke: yueonoe mocodue / I'.
4 A. Jlenenesa, /I. B. I'ypbsiHoB. — Boponex : Mudaypunckuii 'AY, JJIEKTPOHHBIN
© R008. — 65 ¢. — TekcT: 3neKTpOoHHBII // JIaHb: 3JIEKTPOHHO- pecypc
oubaroreynas cuctema. — URL: https://e.lanbook.com/book/47193
6.1.2. JlonosiHuTE/ILHASI IUTEPATYPA
Ne H/H ABTOp, HAa3BaHUC, MCCTO U3aHNs, U31-BO, 'O U3JaHUA, KOJIMUCCTBO CTPAHUI]
Tertorexauka: Yuyeobnoe nocodue / B.A. Kynunos, 3.M. Kapramos, E.B. Ctedantok. -
1. M.: KYPC: HUL] UH®PA-M, 2015. - 424 c. - [DneKTpOHHEII pecypc].
URL.: http://znanium.com/bookread2.php?book=486472.
Buaun 0. B. Texanueckas TepMOAMHAMHKA U TETJIOMAacCOOOMeH: yueOHoe mocobue /
5 [O. B. Bumaun, B. C. 3mo6un. — Kpacrosipck: COVY, 2020. — 332 ¢. — ISBN 978-5-
" |7638-4212-8. — Texkcr : anekTpoHHbIH // JlaHb: 31eKTpOHHO-0MOINOTEeYHAs cUcTeMa. —
OnektponHbIi pecypc]. URL: https://e.lanbook.com/book/181569



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

Ne i/t

ABTOp, Ha3BaHWE, MECTO U3aHUS, U311-BO, TOJ M3TAHMSI, KOJTUICCTBO CTPAHHI]

TepMoaMHAMUYECKUE B TETUIOOOMEHHBIC TIPOIIECCHI TEXHUYECKUX CUCTeM. Teopwus,

Bagauu, ynpaxknenus, Tectol / A. I1. Yxanos, JI. A. Yxanos, O. C. Bonoasko, A. I1.

beraennH. — CankTt-IletepOypr: Jlansp, 2023. — 260 c. — ISBN 978-5-507-46982-6. —

TekcT: aneKTpoHHBI // JIaHb: 3MEeKTPOHHO-ONOIMOTeYHAs cucTeMa. — [ DJIEKTPOHHBIN
ecypc]. URL: https://e.lanbook.com/book/352178

6.1.3. Ilepuoguyeckue U3IaHUSA
[lepuonnveckre N3aaHUs PU U3YYCHUN JUCIUILTAHBI HE MIPEIyCMOTPEHBI.

6.1.4. MeToanuyeckne yKka3aHusi i 00y4alOUIUXCs 10 OCBOEHHUIO THCIUIIIHHbI

Ne i/t

ABTOp, Ha3BaHUEC, MECTO U3JaHUs, U3]1-BO, I'OJ] U3JaHH, KOJTUYCCTBO CTpaHUI]

Prokuit C.B., 3axapos C.A., MeToaudeckue yka3aHusl K JIJA0OpaTOPHBIM paboTaM 1o
(TennoTexHuKe» CTyeHTaM JIHEBHOW U 3209HOH (popM 00yUCHHS 1O HATIPABICHUIO
morotoBku: 35.03.06 —«Arpounxenepusi» - Jlyranck: JITAY, 2023 — 39 c.

«AHTE

6.2. Ilepeuenr pecypcoB HMH(POPMANHMOHHO-TEJEKOMMYHHKAIIMOHHOH  ceTH
HeT» (1aJiee - ceTb «AHTEpHET»), HEOOXOAMMBIX /UISA OCBOCHHUSI TMCIUIIMHbI

Ne i/t

Ha3BaHue HHTEpHET-pecypca, alipec U PeXKUM JIOCTyIa

1.

Bcepoccuiickuii ”HCTUTYT HAYYHON U TEXHHUECKOW MHPOPMALUHU [ DIEKTPOHHBIH
ecypc]. URL: http: //elibrary.ru/defaultx.asp (mara obpamienus: 20.05.2023).

Hayunas snektponHast Oubnnorexa [ I1eKTpoHHbIN pecypc]. Pexxum noctyna: http:
/www2. Vviniti .ru (mara obpamienus: 20.05.2023).

MUHKHCTEPCTBO CEIbCKOTo X03siicTBa PO [DnekTponnsiii pecypc]. URL: http:
/www.mcx.ru/ (mata oopamenwus: 20.05.2023).

Hayunast morckoBasi cuctema Scirus, IpeHa3HauYeHHAs IS TIOMCKA HAy9IHOU
MH(pOpMAIMK B HAYYHBIX JKypHaIaX, IEPCOHAIBHBIX CTPAHHUIIAX YYCHBIX, CATOB
YHUBEPCUTETOB HA aHTJIMHCKOM M PYyCCKOM si3bIKax. [DnekTpoHHbIil pecypc]. URL:
http://www.scirus.com/ (mara obpamienus: 20.05.2023).

(DNIEKTPOHHO-OMOINOTEUHAs CCTEMa U3/1aTeNIbCeTBA «JIaHb» [DNeKTpoHHBIM pecypc].
Pexxum noctyna: http://elanbook.com/books/ (nata obparenus: 20.05.2023).

OnexkTpoHHas 6ubanoreka «Hayka n TeXHUKa»: KHUTH, CTaThU U3 )KyPHAJIOB,
onorpadpun. [DnexTpoHHsIi pecypc]. Pexxum nocryna: http://n-t.ru/ (nara odpamenus:
20.05.2023).

Hayku, Hay4HbIE HCCIIEAOBAHUS M COBPEMEHHbIE TEXHOJIOTHH [ DJIEKTPOHHBIN pecypc].
Pexxum noctyma: http://www.nauki-online.ru/ (mata oopamienus: 20.05.2023).

[ToTHOTEKCTOBBIE STIEKTPOHHBIE OMOIMOTEKH [ DNEeKTPOHHBIHN pecypc]. Pexum noctyma:
http: //www.aonb.ru/iatp/quide/librar y.html (mata odpamenus: 20.05.2023).

6.3. Cpeacrsa odecnieyeHUus1 0CBOCHMS AU CHUILIUHBI.
6.3.1. KomnbroTepHbie 00y4yaroniye 1 KOHTPOJMPYIOLIMe IPOrpaMMBbl.

No | Bug yueOnoro |HammeHoBaHue mporpaMMHOTO

/o

OyHKIUA MPOTPAaMMHOI0 oOecredeHus

3aHATHS obecneueHus MOJENUpy
KOHTPOJIb oOyyaromias
fomras

1 lexuun Microsoft Office 2010 Std

- - +

2 laboparopubie |Microsoft Office 2010 Std.



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

6.3.2. Ayauo- ¥ BH€ONOCOOusI.

Ne i/t Bua nocobus HaumenoBanue nocooust
1. Buneodpmibem TepMoAMHAMUYECKHE MTPOLIECCHI
2. Buneodbuinbsm i-d auarpaMma BJIaKHOTO BO3yXa
3. Buneodpmibem I-S auarpamma BOJSIHOTO mapa
4, Buneodribem TeruioooMen

6.3.3. KoMnbroTepHble Npe3eHTAINN Y4eOHBIX KypcoB. He nmpegycmoTpeHo

7. OnucaHue MaTepUAJIbHO-TeXHUYECKOH 0a3bl, He00X0AUMOM 117
OCyIIeCTBJIEHHsI 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCIUIINHE

HaumenoBanue o6opyaoBaH-

No | HBIX yueOHBIX KAOMHETOB, [Tepeuenb OCHOBHOTO 00OPYIOBaHUS, IPUOOPOB U
/T | OOBEKTOB ISl MPOBEICHUS MaTepuasoB
3aHITUH
- xotesr KB-300M;
JleKunoHHbBIE ay AUTOPUH - rerorereparop TI'-75;
1. WHKCHEPHBIH (haKyIbTeT - TpalyCHUKH aJ1sl u3Mepenus remmneparyp “C;
naboparopus TEIUVIOTEXHUKH | - U-00pa3Hblil nudmaHomeTp;
2M-109 - ICUXpOMETp AccMaHa;
- CYETUHK pacxoja BO3IyXa;
- IJIaKaThl TEPMOJUHAMHUECKUX MPOIIECCOB;
- IJTaKaT KOHBEKTUBHOTO TEILIOOOMEHa;
- Tabmuua [ ONpeNeNieHHUs MapaMeTpoB HEKOTOPBIX|
UJCATLHBIX Ta30B;
- i-d guarpamma BIIaKHOTO BO3/IyXa,
- i-S auarpaMma BOJSIHOTO mapa.
[1aTh cTEeHIOB A TPOBEAEHUS 1a0OPaTOPHBIX padoT:
AyIATOpUUN JJIS IPOBEJICHUS | - ONPEJICTICHIE TETUIOEMKOCTH BO3/IyXa;
1abopaTOPHBIX U MPaKTHYe- - HCCJIeIOBAaHUE MPOIlecca CYIIKH BIAYKHBIM BO3AYXOM;
CKUX 3aHITUI - ompexaeneHue  kKodh@uimeHTta - TETIONPOBOIHOCTH
2. WHXCHEPHBIH (haKyIbTeT MaTtepuana,
naboparopus TEIUIOTEXHUKH | - OKCICPUMEHTAIIBHOE HCCICIOBAaHUE KOHBEKTUBHOTO
2M-109 TeriooOMeHa py CBOOOAHOM ABM)KEHUU BO3/yXa,
- DKCIEPUMEHTAJIbHOE H3yUeHHE Ipolecca aanabaTHOTo
WCTEUCHHUs BO3/TyXa Yepe3 CY>KUBAIOIIEECs COIIO0
AyAUTOpHH JUTS TPYIIOBBIX M| - TaOMWIa Ui ONpPEIeNICHUS TapaMeTpPOB HEKOTOPBIX|
WHIUBHUIYaIbHBIX UJealbHbIX Ta30B;
3. | KOHCYJIbTalM HHXKEHEPHBIN | - TICUXPOMETP ACCMaHa;
dakynbTeT - TpalyCHUKH aJisl u3Mepenus temmeparyp “C;
7a00paTopHs TEIUIOTEXHUKK | - I-d AuarpaMma BIa)KHOTO BO3/yXa;
2M-109 - 1-S nmuarpamMMa BOJSTHOTO TIapa.
[Tomemmenue s XpaHeHUst k| - TaOIMIa IS ONpEACNICHUS ITapaMeTPOB HEKOTOPBIX
npoUIaKTHIECKOTo 00CTy- |  HAeaIbHBIX Ta30B;
JKUBaHUS yueOHOro 000pya0-| - Mcuxpomerp AccMmaHna;
4. BaHUs (MHKEHEPHBIN - TpalyCHUKH AJisl u3Mepenus remmeparyp “C;

bakynbTeT
n1abopaTopus TEIIOTEXHUKH

2M-109)

- i-d IuarpaMma BIa)KHOTO BO3/yXa;
- i-S auarpaMma BOJISHOTO Tapa.




8. MexkaucuunjinHAPHbIe CBS3H

IIpoTokoJ
COIJIACOBaHUS pabouel MPOrpaMMBI ¢ IPYTHMHU AUCHUIUIMHAMH

HanMeHnoBaHue JUCHUITIIINHBI,

Kadenpa, ¢ xoTopoii

[Ipennoxenus 06 u3-
MEHEHUsIX B paboueit

€ KOTOpPO#l MPOBOAMIIOCH MIPOBOAMIOCH [Moamuce 3aB. kadenpoit
nporpamme. 3akiIroueHue
corijlacoBaHue corjlacoBaHue
00 HTOrax CorjiacoBaHUs
Kadenpa
HHOOPMAIMOHHBIX
Marematuka, ®usuka bop . CcOorJIacoBaHO
TEXHOJIOTH,
MaTeMaTUKU U PU3UKH
Xumust Kadenpa xumuu COTJIacOBaHO




Jluct n3MeHeHui pabodei mporpaMMbl

Mpniaoxenne 1

Homep
W3MEHEHUS

Howmep
MPOTOKOJIA
3aceqaHus

Kadeapsl U gaTa

Crtpanutisl ¢
H3MEHEHUSIMUA

[Tepeuenb oTKOppEK-
TUPOBAHHBIX ITYHKTOB

[Tonmucek 3aBe-
T IOIIETO
kadenpou




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




puioxenne 3

MUHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUMCKOU ®EJEPALINN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YUPEXJEHHWE BBICILIEI'O OBPASOBAHUS «JIYTAHCKUI T'OCYJAPCTBEHHbBIN
ATPAPHBIN VHUBEPCUTET UMEHHU K.E. BOPOLLIUJIOBA»

®OH/J OHNEHOYHbLIX CPEACTB
10 TUCIMININHE « TeroTexHuka»

Hanpasnenue noarorosku: 05.03.06 ArpounxeHepus

Hampasnennocts (npoduins): TexHuueckue cuctemMsl B arpoOu3Hece

YpoBeHb npodeccrnoHaIbHOTO 00pa30BaHus: OaKaTaBpuaT

I'ox mauama moaroroBku: 2023

Jlyranck, 2023



1. IEPEYEHb KOMIETEHIIMIA, COOTHECEHHBIX C UHIUKATOPAMM JJOCTUKEHUS KOMIIETEHIIUI, C YKASAHUEM DTAIIOB UX
®OPMHUPOBAHUS B IPOLIECCE OCBOEHUS OBPA3OBATEJBLHOM ITPOT'PAMMBI

Kon xonTpo- DopMynMpOBKA WNHpukatopsl Ortan (ypoBeHb) IInanupyemslie Hanmenosanue HanmeHnoBaHnue 011eHOYHOTO
JIUpyeMOH KOHTPOJIUPYEMOU JIOCTUKECHHUS OCBOCHUS pe3yJIbTaTh Moyied u (Wim) CpencTBa
KOMIIC- KOMIICTCHIINH KOMIICTCHIIMH KOMIICTCHIINH O6y‘IeHI/IH pa3aciioB TeKyH_II/Iﬁ HpOMC)KYTO‘IHaH
TCHIIUU JUCHUITIIMHBI KOHTPOJIb aTTecranusa
OIIK-1 Crocoben OIIK-1.2. IlepBbIii 3Tan 3HATD: ocHOBEI | Pasnen 1. TecTsl DK3aMeH
pemars TUnoBkle | JemoHcTpupyer | (TTOpPOroBBIit TEXHUYECKOMN Texnuueckas 3AaKPBITOr'O THIIA
3a/1a4u M WCrojb3yer | YPOBCHb) TEPMOJUHAMUKHU TEPMOAMHAMMKA
po)eCCHOHANIBH | 3HAHUS ra3oBeIX cmecel, | Pazgen 2.
O JIEeATEIBHOCTH | OCHOBHBIX tepmoauHamudeck | Teopus
Ha OCHOBE | 3aKOHOB ne MIPOIIECCHI, | TEIJI000MEHa
3HAHUMI €CTECTBEHHO- OCHOBBI TEOpUHU
OCHOBHBIX HayYHBIX u TerooOMeHa
3aKOHOB obmernpodeccu | Bropoii atan Ymers: Paszgen 1. Tectsr DK3aMeH
MATEMATHYECKHUX | OHAJIBbHBIX (MPOABUHY THI MIpOU3BOIUTH Texauueckas OTKPBITOT'O THUIIA
M €CTECTBCHHBIX | IMCIMUIIJINH IJI YPOBEHb) TEIIIOBBIC TEPMOANHAMHUKA (BOTIPOCHI 1151
HayK C | pemenus pacyeTHl, orpoca)
IIPUMEHEHHUEM TUTIOBBIX 3aJ]1a4 3¢ dexTUBHO
WH(OPMAIMOHHO- | B obnactu HCIIOJIb30BAThH
KOMMYHUKAIlMOH | arpOMHXEHEPH SHEprocOeperaroll
HBIX TEXHOJIOTUH | U W€ TEXHOJOTUU B
00J1aCTH CEeIbCKOTO
XO35IUCTBA
Tperuii stan Baaners: Paznen 1. [IpakTuueckue OK3amMeH
(BBICOKUIT YPOBEHB) MHIKEHEPHBIMA Texuuueckas 3a/1aHUs
MeToaMu pacuera | CPMOAMHAMMKA
TEMJIOBBIX Paznen 2.
Teopus
fiporieccos TeriooOMeHa




OIMCAHUE NMOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIU,
OIIMCAHUME HIKAJI OHEHUBAHUA

Ne | Haumeno | Kparkas IIpencraBnen | Kpurepuu oueHuBaHus [xana
n/ | BaHME XapaKTepUCTHKA ne OLICHUBAHHMS
I OLIEHOYHO | OLIEHOYHOTO CPEICTBA OLICHOYHOTO
ro CpencTsa B
cpencTBa dhonme
1. Tecr Cucrema TecrtoBeie B tecte BeImonHeHO 90-100% OreHka
CTaHAAPTU3UPOBAHHBIX | 3aIaHUS 3aJaHuH «Omauuno» (5)
3aJaHui, MO3BOJIAIONIAS
U3MEPHUTh YPOBEHb
3HAHUU.
B Tecte BhImonHeHO Oosee 75- | Ounenka
89% 3ananuit «Xopowo» (4)
B Ttecre BemomaeHno 60-74% | Onenka
3aJaHui «Yooeremesopu
menvro» (3)
B Tecte BpmmomHeHo MmeHee 60% | Onenka
3a/1aHui «Heyoosnemesop
umenvroy (2)
2. | Ompoc dopma paboTsl, Bompocs! k IIponeMoHCTpUPOBAHEI Orenka
KOTOpast O3BOJISIET orpocy TIpeAroIaraeMbie oTBeTHl; | «Omauurnoy (5)
OLIEHHUTH KPYT030p, MIPaBUIIBHO HCTIONIB30BaH
YMEHHE JIOTHYECKA JITOPUTM 0OOCHOBAHHUH BO BpeMs
MIOCTPOUTD OTBET, pacCykIeHHH;  ecTb  JIOTHKa
yMeHHe pacCyXIeHUH.
IIPOJIEMOHCTPUPOBATH [IponemMoHCTpHUPOBAHBI Ouenka
MOHOJIOTHYECKYTO peb MperoiaraeMele  OTBETHI; ecTh | «Xopouwio» (4)
1 MHBIC JIOTHKa paccyxIeHnH, HO
KOMMYHHUKATHBHbIE
N HETOYHO HCIIOJIb30BaH aJrOpUTM
HaBBIKU. Y CTHBIA OIpOC N
ofIanaer 6oIbmIMH 000CHOBaHUI BO BpeMs
BO3MOKHOCTSIMHI paccyXIeHHH M HE BCE OTBETHI
BOCITUTATEIHHOTO HIOJTHBIE.
BO3/IEICTBYS, CO31aBast
YCIOBUS ISl [TponemMoHCTpUPOBaHbBI Ornenka
He(OpPMAIBHOTO mpernoyiaraéMble  OTBEThI, HO | «Ydoeremeopu
OOmMICHHS. HENPaBWILHO UCTIONB30BaH | menvro» (3)
JITOPUTM 0OOCHOBAHUI BO BpeMs
paccyKIeHHH; OTCYTCTBYET
JIOTHKA paccy>kA€HUH; OTBETHI HE
TIOJTHBIE.
OTBeTHI HE NPECTABICHEI. Ouenka
«Heyoosnemeop
umenvHoy (2)
3. | Jlabopatr | HampaBieHo Ha Jlabopatopu | IIpogemoHCcTpHpOBaHO Onenka
OpHbIE OBJIQJICHHE METOJAMH U | BIM paboTaM | cBOOOJHOE BiaJIcHHE «Omauunoy (5)
3aHATUA METOMKAMH U3y4aeMOn po¢heCCHOHATBHO-TIOHATHHHBIM

TACTUILINHEL. 11
peleHus npejiaraercs
pelnTh

anmapaToM, BIaCHHE METOIaMHU
U MCTOAUKAMU OUCIIUIIIIUHBI.
TToxa3aHbl ClTIOCOOHOCTH




Haumeno
BaHHE
OIIEHOYHO
ro
cpencTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOI'O CPEJCTBA

IIpencraBnen
ue
OIICHOYHOTO
cpelncTtea B
donme

Kpurepuu onennBanus

[kana
OLICHUBAHUSI

KOHKPETHOE 3aIaHKe
(cutyanuto) 6e3
OPUMEHEHHS
MAaTeMaTHIeCKUX
pacyeToB.

CaMOCTOSITEILHOTO MBIIIJICHUS,
TBOPYECKOI aKTUBHOCTH.
3a7aHye BBIIOJIHEHO B IIOJIHOM
oObeMe.

ITpoeMOHCTPUPOBAHO BIIAJICHHC
IpO(ECCHOHATBHO-IOHATHITHBIM
ammapartoM, TpH IIPUMEHEHUH
METO/IOB ¥ METOIHK AUCIIHILIHHEL
HE3HAYUTENBHBIC  HETOYHOCTH,
TIOKa3aHbI CIIOCOOHOCTH
CaMOCTOSTEIIBHOTO  MBIILICHHUS,
TBOPYECKOi AKTUBHOCTH.
3agaHue BBIMOJIHEHO B MOJHOM
o0beMe, HO C HEKOTOPBIMH
HCTOYHOCTIAMU.

OreHka
«Xopouioy» (4)

[IponemMoHCTpHPOBAaHO BIAICHUE
PO eCCHOHANBHO-TIOHSTHIHBIM
anmapaToM Ha HHU3KOM YPOBHE;
JOIYCKAlOTCSl ~ OIHOKM  TIpH
MIPUMEHEHUN METOJIOB M METOJHUK
JVCIUTIIHHBL. 3anganue
BBINOJIHEHO HE MOJHOCTBIO.

OreHka
«Yooenemeopu
menvho» (3)

He TPOJEMOHCTPUPOBAHO
BJIaJICHHE npodecCUOHATHHO-
MOHATUUHBIM anmnaparom,
MeTOIaMHu u METOIUKAMH
JUCIUTIINHEL. 3amanne HE
BBITIOJTHEHO.

Orenka
«Heyoosnemesop
umenvHo» (2)

IK3aMeH

KontpoasHoe
MEpOIpHUATHE, KOTOPOE
MIPOBOANTCS 110
OKOHYaHHMHU M3y4eHHS
JCIUTUINHBL.

Bomnpocs! k
9K3aMeHY

IToxa3aHo 3HaHUE TEOPUU
BOIPOCA, MOHATHHHO-
TEPMHHOJIOTUYECKOr0 arnapara
JCIUIUTHHBI; YMCHHUE
aHaIM3UPOBATH MPOOIEMY,
COJIEPIKATENILHO U CTHIIUCTUIECKU
PaMOTHO U3JIaraTh CyTh
BOIpPOCa; rTyOOKO MOHUMATh
MaTepHa; BIaJcHHE
AHATUTUYECKUM CIIOCOO0OM
U3JI0KEHUS BOIIPOCA, HAYYHBIX
UJIci; HaBBIKAMU apryMEHTalluu U
aHanu3a (GpaxkToB, COOBITHH,
SIBIICHU 1, TIPOIIECCOB.
BeicTaBnsieTcst  00yuaronieMmycs,
MOJIHO, MOJPOOHO W TPAMOTHO

OTBCTUBLICMY Ha BOIIPOCHI
ounera u BOIIPOCHI
OK3aMeEHaTopa.

Onenka
«Omauuno» (5)

IToka3zaHo 3HaHME OCHOBHBIX
TEOPETUUECKUX MOJI0KEHUI
BOIIPOCA; yMEHUE aHATU3UPOBAThH
SIBIIEHUS, GaKThI, JICHUCTBYSI B
paMKax BOIIpOCa; COAEPKATEIHHO
" CTUIIMCTUYECCKU TPaMOTHO
H3Jarath CyTh BOIIPOCA, HO UMEET
MECTO HEJJOCTaTOYHAs OJHOTA
OTBETOB M0 U3JIATAEMOMY
Bormpocy. [IporeMoHCTpUpOBaHO
BJIQJICHHE aHAJTUTUYECKUM

Ornenka
«Xopowo» (4)




Haumeno
BaHHE
OIIEHOYHO
ro
cpencTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOI'O CPEJCTBA

IIpencraBnen
ue
OIICHOYHOTO
cpelncTtea B
donme

Kpurepuu onennBanus

[kana
OLICHUBAHUSI

CII0COOOM H3JIOKEHUS BOIIPOCa U
HaBBIKAMH apTyMEHTAlUH.
BeicTaBisercst o0yyaromemycs,
MIOJTHOCTBIO OTBETUBIIEMY Ha
BOTIPOCHI OMIIETa U BOIIPOCHI
9K3aMEHATOpa, HO JAOIMYCTHUBIIEMY
IIPH OTBETaX HE3HAUUTEIbHbIC
omnOKH, YKa3bIBAIOIINE Ha
HaJIMYUe HECUCTEMHOCTH U
po0OEeIOB B 3HAHMSIX.

[TokazaHo 3HaHHE TEOPUH
Borpoca (pparMeHTapHO
(HeNOJIHOTA N3JIOKEHHUS
uH(MOPMAIUK; ONIEPUPOBAHKE
MOHATUSIMHA Ha OBITOBOM YPOBHE);
YMEHHUE BBIICIUTH IJIABHOE,
copMyITHPOBATH BBIBOJPL,
MOKa3aTh CBS3b B IOCTPOCHUH
OTBETa He IPOJAESMOHCTPHPOBAHO.
Biiagenne aHaTUTHYSCKUM
CrIoco00M U3II0XKEHHUS BOIIPOca U
BJIaICHUC HABBIKaAMH
apryMEHTalluy HE
IPOAEMOHCTPUPOBAHO.
OOyuarouuicst JOmyCTHI
CYIIECTBEHHbIE OMINOKH TPH
OTBETax Ha BONPOCHI OMICTOB U
BOIIPOCHI 9K3aMeHaTopa.

Ornenka
«Yooeremesopu
menvro» (3)

3HaHME NOHATUIHOTO annapara,
TEOpHH BOIIPOCa, HE
MIPOAEMOHCTPHUPOBAHO; YMEHHUE
AHATU3UPOBATH YUCOHBIN
MaTepHual He
MPOJIEMOHCTPUPOBAHO; BIaICHNE
aHAJIMTHYECKUM CII0COOOM
W3JI0’KEHUS BOTIPOCA U BJaJIeHUE
HaBBIKAMU apTyMEHTAI[UU HE
MIPOJIEMOHCTPHUPOBAHO.
OOyJatrommiicss He OTBETHII Ha
OJIIMH WJIH JBa BOIIpOca Omiera u
JIOTIOJTHUTETbHBIE BOTIPOCHI
9K3aMeHaTopa.

OreHka
«Heyoosnemesop
umenvhoy» (2)




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 J1JIsl MPOBeIEeHUs TEKYIIero KOHTPOJIsI
Texynuii KOHTPOJIb OCYIIECTBIISIETCS MPENOaBaTesieM IUCUUIUIMHBI TPU MPOBEICHUU
3aHATUH B (hOPME TECTOBBIX 3aJ]aHUH, YCTHOTO ONPOCA U MPAKTUYECKHUX 3aJIaHUM.

OIIK-1. Cnoco0eH pemiaTh THIOBBIE 3a1a4H NPO(eCCHOHATbLHOM 1eATeJIbHOCTH HA OCHOBE
3HAHMH OCHOBHBIX 3aKOHOB MATeMATHYEeCKHUX U €CTECTBEHHBbIX HAYK ¢ NpPHUMeHEHUeM
HH(OPMANMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHIA.

OIIK-1.2. [deMOHCTpPUpPYET M HCHOJIb3YeT 3HAHHUSI OCHOBHBIX 3aKOHOB €CTeCTBEHHO-
HAYYHBIX H 001enpodeccnoOHAIBHBIX TUCIHUILIMH /1JI51 PellleHUs] TUMOBBIX 32/1a4 B 00J1aCTH
arpoMH:KeHepuH.

HepBbIﬁ ITaln (l'lOpOl“OBOﬁ ypOBeHb) — MOKa3bIBacCT C(l)OpMHpOBaHHOCTb nmoKasareJjsd KOMIECTCHIIUU
«3HATBL»: OCHOBBI TEXHHYECKOM TEPMOINHAMHUKH Ira3oBbIX CMeceﬁ, TEPMOAUHAMUYECCKUE
nmpoueccobl, OCHOBBI TCOPUH TenJioo0MeHa

1. Kak npoBeputh NpPaBWJIBHOCTH pacyera O00bEMHBIX J0Jeil cMecH... (BbIOepuTe OIUH
BapHaHT OTBETA)

a) MPOM3BEACHHUE I0JICH T0IKHO PaBHATHCS 00BEMY CMECH

0) cymma Jronieit 10KHA PaBHATHCS €IUHUIE

B) IPOM3BEICHUE J10JIEH JOIKHO PABHATHCA €AMHUILIE

') cymMMa JIoJiel I0JKHA PaBHITHCSI MacCe CMECH

1) cymMMa J10JIel JOJKHA PaBHATHCS HYJIIO

2. B k/l:x/kr K u3mepsiercs... (BbIiOepUTe OMH BapHaHT OTBETA)
a) SHTAIBIH

0) MOJIsIpHAs TETUIOEMKOCTh

B) MaccoBas TEMJIOEMKOCTb

r) 00beMHas TEMI0EMKOCTh

1) "3BMEHEHHE BHYTPEHHEH SHEpruu

3. ILIOTHOCTL M yJeJbHbIH 00bEM CBSI3aHBbI 3aBHCHMOCTBIO... (BbIOEpUTE OAMH BapUaHT
OTBETA)

a)pv=R'T
6)pv=pV
B)pv=1

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

4. YHuBepcaJibHasi Ta30Basi MOCTOSIHHAS JJIsi BCEX Ta30B HAXOASIIMXCS B OJMHAKOBBIX
yCJ10BHSIX paBHA... (BBIOEpUTE OJIMH BaPHAHT OTBETA)

a) Ro= 8315 Jx/kr-K

0) Ro= 8313 Jx/kr-K

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

r) Ro=8317,3 Ix/kr-K



1) Ro=8314,3 JIx/xr-K

5. TemnepaTypHblii I'pajueHT, B3ATbI ¢ 00PATHLIM 3HAKOM, Ha3bIBaeTcH... (BeIOepuTE
OJINH BapHaHT OTBETA)

a) YBEIMUEHUEM TEMIIEPATYpPhl

0) majieHueM TeMITepaTypbl

B) HCUE3HOBEHUEM TEMIIEPaTyPhI

) mpuOaBICHUEM TEMITEPaTyPbl

1) HaKaJIMBaHHUEM TeMIIepaTyphbl

Knroun
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6. Hpoqumaﬁme meKkcm u ycmanosume coomeemcmeue.

Texunveckas TEPMOAUMHAMHUKA OCHOBBIBACTCH HA TEPMOAMHAMUYECCKHUX ITpoLeccax.
YcraHoBUTE COOTBETCTBHE TEPMOAUMHAMHUYECCKOIO IIpoIecca K €ro paﬁoTe.

Tepmoounamuyeckue npoyeccoyl Paboma 6 mepmoounamuueckom npoyecce
1. M3oxopHsIii mpouecc V = const a) | = 2,3RTlg*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. Honutpomusiii mporecc PV" = const ) | =Rk -1*(T1—Tp)

e)l=q

Kunroun
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Bropoii 3Tan (MpOABHHYTHIH YPOBeHb) — IMOKa3biBaeT COPMHPOBAHHOCTH MOKA3aTe/Is
KOMIIETEHIIHH «YMETb»: NPOU3BOJMTL TEIUIOBBbIE pacyerbl, d3(P(PeKTHBHO HCIOJIL30BATH
IHeprocoeperaroue TEXHOJIOTHH B 00/1aCTH CEJIbLCKOI0 X03icTBA

3agaHuA OTKPBITOr0 THIIA (BONPOCHI [JIsl OIIPOCa):

1. TepmMoarHaMu4eCKasi CUCTEMA

2. Hopmanbabie pusmueckue ycnosust (HOY) umerot creyromnme 3Ha9eHUS
3. Cchopmynupyiite BTOpOil 3aKOH TEPMOIUHAMHUKH

4. PeanbHblii ra3 310

5. Teopus Teronepeaayn npeacTaBiseT coooit

Kiroun

1. DTO COBOKYINHOCTh MAaTEpHUAJIbHBIX TEJ, HAXOSAIIUXCS B MEXaHUYECKOM M TEIJIOBOM
B3aMMOJEHCTBUU IPYT C APYTOM M OKPY’KAIOIIMMU TEJIaMHU.

2. T=273 Kumu t=0°C;




P=101325I1a umu P = 0,1 MIla;
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 JEWCTBYeT CHiIa MEXIy MOJEKYyJIaMH M ITHMH CHJIIAMH U CAMHM
00BEMOM MOJICKYJI TPEHEOpEYb HENTb34.
5. Hayky, m3naraioniyto 3akOHbBI PaclpOCTpaHEHHs M HEepeAayd Terla MEXIy TellaMH.

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

Tperunii 3Tan (BbICOKHI YpOBeHb) — NOKa3biBaeT CHOPMHPOBAHHOCTH INOKAa3aTeJIs
KOMIIETCHIIMH «BJIA/IeTh»: HHKEHEPHBIMHU METOJaMH pacyeTa TelIOBBIX IIPOLECCOB.
Jl1s1l pelieHNsl MOCTABJIEHHBIX 32124, IOHAJ00MTCH KAJIbKYJIATOP.

IlpakTH4yeckue 3aaHus:

1. Onpenenuth 00bEM CMECH UJICANBHBIX TA30B PU HOPMAIbHBIX Qu3ndeckux ycnoBusix (HOVY)
V. U3BecTHO, uTO 00BEM mpu 3amaHHbIX ycioBusix V = 0,8 M°, manenne P = 0,2 MIla,
temneparypa t =17 °C.

2. OnpenenuTh Biarocoepxanue d Bo BpeMs HarpeBa ero nepes mpoueccom cymku. [Ipu atom
M3BECTHA Macca MapoB BOJbl My s = 2,5 T, Macca cyXxoro Bo3ayxa Mcs = 3 Kr.

3. Ompenenutb Tepmudeckuii kodgduirent nonesnoro aeiicraus (KI1I) — nt, oOpatHoro mukia
KapHo a5 Xxon01uabpHON YCTaHOBKH, €CJIM U3BECTHB HadallbHasi a0coitoTHas teMieparypa T1 =
450 K u xoneunas T2 = 200 K.

4. CTeHBI CyIIMIBHOW KaMephl BBIMOJIHEHBI U3 JBYX CJIOEB MaTepuajia TOIIIUHON NepBOH 01 =
120 mm. Temmneparypa Ha BHEIIHEH NOBEPXHOCTH ImepBoro cinos Marepuana te = 100°C, Ha
BHEIIIHEW MOBEPXHOCTH BTOpOro ciios tec3 = 50°C, mpu 3ToM KOAPUIIMEHT TEMIONPOBOHOCTH
nepsoro cinost A1 = 0,85 Br/M*K, BToporo cimos A2 = 0,04 Br/m*K. Onpenenuts TOMMIUHY
BTOPOTO CJIOSI MaTepuaa J.

5. Omnpenenuth KOJUYECTBO TEIUIOTHI, MEepeaHHOe HarpeToi TpyOoil B OKpY’KaIOIIyI0 Cpeay.
[Tpu »TOM H3BecTHa TeMneparypa Harpetoil TpyOs! cHapyxu tc = 101°C , a Taxxe TemnepaTtypa
BO3/JyXa BHYTpH nomMeuienus t; = 17°C.

Kiroun

1. O6beM cmecH ueanbHbIX ra30B Tpu HOVY Beruncnsercs no Gopmyie:
Vi = 2,73*103*(P*V/T), m°

MOJICTaBJISIS UICXO/IHBIE IAHHBIE, TTONYYUM:

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

CokpawenHulil gapuanm omeema:
00BEM CMecH HeanbHbIX Ta30B ipi HOY pasen 1,5 m°

2. Ilpy HarpeBe WM OXJQXKIEHHH BO3JyXa BJIAarocoiepkaHue He MeHsercs. Jlis
OTpeIeTICH S BIAr0COACPKAHUS 3aImuIeM (HOopMYyITy:
d = Mus/Mcs, T/KT
MOJICTABJISAS HCXO/HBIC TaHHBIC, TIOTYUHM:
d=2,5/3=0,8 r/kr

Coxpawennulii sapuanm omsema:




BJaroconepkanue pasao 0,8 r/kr

MCTOYHUKA TEIUIA U XOJOAWIbHUKA, yeM Oombiie T1 > T2, rem Bbimie nt:
Nt = T1- To/ T1, %
MIOJICTaBJISISt UICXO/IHBIE TAHHBIC, TIONYYHM:

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

CokpawenHblli 8apuanm omeema:
tepmuueckuid KI1J] o6parnoro mukna Kapuo pasen 0,55 %

ToniuHy BTOPOro ¢j10s Marepuaia HaxoauM 1o Gpopmyie:
02 = (teaf te1 - 01/ A1)* A2, M

HOJCTABJISAS KCXOIHBIE JaHHbIE, OTyUNM:

&2 = (50/100 - 0,12/0,85)* 0,04 = 0,0076 m

CokpawenHulil 6apuanm omeema:
TOJIIIMHA BTOPOTo cjiog Matepuana pasHa 0,076 m

Quys. JIydeBas TeminoTa UMeeT CleayolIee BEIpaKEeHUE:

Quys.= E*Co*F*[(tc/100)* - (t,/100)*], Bt
rae: E — crenens uepHOTHI oBepxHOCTH TPYOHI, E = 0,86;
Co — k0> uImenT n3mydenus yepHoro tena, Co= 5,67 Br/m?*K*
F — pagnanmonnas nosepxHocts, F = 0,077
MTOJICTaBJISIS ICXO/IHBIC IAHHBIC, IOy YHM:

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

CokpawerHulli 6apuanm omeema:

0,479 Br
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OuneHo4HbIe CpeacTBa 1S MPOBEJICHUS NPOMEKYTOYHOH ATTeCTAIUHI
[IpomexyTouHas aTTecTanus MPOBOJUTCS B pOpME YCTHOTO SK3aMEHa.

Bonpocsl a5 3k3aMeHa

Uro u3ydaer TeXHUYeCKasi TepMOIMHAMUKA?

TepMonnHaMuyeckasi CUCTEMA 3TO

JlaTp onpeneneHne 1aBIeHUIO

UYro Takoe yaeabHbIH 00bEM

Kak npoBeputh npaBMIIbHOCTh pacueTa OOBEMHBIX J0Jiel cMecu?

3akoH [lanbTOHA 71 CMECH UCANBbHBIX T'a30B:

UT0 MMEHHO OCTaeTCsl HEM3MEHHBIM B M300apHOM TIporiiecce?

Urto takoe HOVY?

[ToueMy TenI0€MKOCTh IPU MTOCTOSSHHOM JIaBJICHUH BCET/1a OOJIbIIIE TEMIIOEMKOCTH MpU
MOCTOSIHHOM 00Bbeme ?

. I1o xaxoit popmyie onpenensiercst abCOMOTHOE JaBIeHHE?
11.
12.
13.
14.
15.
16.
17.

Kakoii Bu1 uMeeT nepBblif 3aKOH TEPMOJAMHAMHKH U1 H300apHOTO mpolecca’?
ITox mMIIOTHOCTBIO TTOHUMAIOT:

Kakoit ¢pusnueckuit cMbIca yAeIbHON Ta30BOM NOCTOSHHOU?

B uem ypaBHenue PV =RT BbIpakaeT 3aBUCUMOCTb TapaMeTPOB?

ITo kako#t popmyie onpeensercs ra3oBast IOCTOSIHHASA?

MaccoBast TEIUI0EMKOCTh TPH MOCTOSTHHOM 00béMe (Cy):

YHuBepcanbpHas ra3zoBas IOCTOSIHHAs JIUIs BCEX Ia30B paBHA:

Tepmuueckuii KITJ[ o6patHoro nmmxma KapHo 3aBHCHT OT aOCONIOTHBIX TEMIIEPATyp

KonunuecTBo TemnoTsl, nepegaHHoe HarpeToi TpyOoi B OKPY’KaIOILYI0 CPEly CUUTAETCS

KOJIMYECTBO TEIUIOTHI, MIEPEAAHHOE HArpeTod TpyOOil B OKPYXKAIOIIYI0 Cpeay paBHA




18.
19.

20.
. YpaBuenue P2/P1 = T2/T1 BbipaskaeTcsi 3aBUCUMOCTD ITApaMETPOB B:
22.
23.
24,
25.
26.
217.
28.

21

29.
30.
31.
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.
S57.
58.
59.
60.

B xJIx/xr K uzmepsercs:

[Tpu kakom 3Ha4YEeHUU N (TTOKA3ATEsI OJUTPOIIB) MTOJIUTPOITHBIN Mpoliecc mpeodpasyercs B
1300apHBII?

V3MeHeHrne BHYTPEHHEH SHEPTHH B H30XOPHOM MpoIiecce onpeaensercs no hopmyie:

MaccoBasi TeIUIOEMKOCTh BBIYHCISIETCS IO (hopMyJIe:
WneanpHblii ras 310:
PeanbHb1i Ta3 370:
B kakux enquHunax uaMepsercs dHTaabnus (1)?
JlaTp onpeneneHnue MCTUHHOM TEIIOEMKOCTH.
[110THOCTB 1 yJeNbHBINH 00BbEM CBSI3aHBI 3aBUCUMOCTbIO:
Kak onpenenuTs cpenHIO TEIUIOEMKOCTh B MHTEpBajie OT t110 tz, Moyb3ysach Tabnuiamu
Termoemkocreit ot 0 1o 2000° C?
Yro Takoe SHTAIBIHS 17
UYro Takoe sHTporus S?
| — DHTAJIBITUS UMEET BBIPAKCHUE:
YroTu3MepsIoT ncuxpoMerpoM Accmana?
Yemy paBeH 00beM 1 KHIIO MOJISt HA€AIBHOTO ra3a npu HOY?
ITo popmyne £ = R-(T2-T1) onpenensiercs:
Bnaroconepxanue - 3T0 OTHOLIEHHE:
Bnaxuslil BO34yX — 3TO:
Kakoii nmap Ha3bIBalOT HACBIILEHHBIN, KAKOW HE HACBHIILIEHHBIN?
VYpaBuenue Knaiinepona umeer BUI:
JlaiiTe onpenenenye yaenbHOU TeIIIOEMKOCTH.
KonnuecTBo Tema, MoABEIEHHOrO K Tely P U3MEHEHUH TEMIIEPATYPhl HA BETUYUHY
At = to-t1 onpenensiercs aiist:
TemnonpoBoIHOCTHIO 3TO:
N3nyyenue 310:
Kouseknus 3t1o:
TemnepaTypHBbIii IpaJUeHT, B3SThIA C 0OpaTHBIM 3HAKOM, HA3bIBAETCS?
I110THOCTB TEMIOBOrO NOTOKA BhIpaXkaeTcs?
TernnooOMeH MeXIy KHUAKOCTBIO U CTEHKOM Ha3bIBaeTCs?
CB00o0/1HOE IBMKEHUE ITO:
JlamuHapHO€E JBUKEHHE B ITPOLIecce TEIIoNepeaaun IpOuCXoauT?
TypOyneHTHOe JBMKEHHUE B MpOILECcCe TEMJIONepeJaul XapakTepHo?
[Ipu naMuHApHOM JIBUKEHUU MEPEHOC TEeIlIa 10 HOPMaJld K CTEHKE OCYIIECTBISETCS ?
Kputnueckast ckopocTb, ONpeAessatoas Iepexo] U3 JAMUHAPHOTO JBUKCHHUS B
TypOyJIEHTHOE U1 JF000M KUJIKOCTH UMEET BUJL:
Ha nHTeHCHBHOCTSD TeIUIONEpEAaun OKa3bIBacT BIUSHUE?
Bripaxenue 3akona HeroTroHa-Puxmana umeer BUL:
Teno, koTopoe xapakTepusyercs HauOoJbIIeH SHEPTUeH N3TyUeHHs U1 BCEX YacTOT 10
CPaBHEHHUIO ¢ COOCTBEHHBIM U3JIy4€HUEM APYTUX TEJl, Ha3bIBAETCs?
[110THOCTB MOTOKA U3JIy4YEHUSI U3MEPSAETCS:
3akon Credana-bonbiiMana onpeaenseTcs:
WHTerpanbHbIM U31y4YEHHEM Ha3bIBAETCS ?
£ — k03(h(HUIUEHT, XapaKTePU3YIOLINI CTETEeHb:
TepMuyeckoe conpoTUBIIEHNE TEMIONPOBOIHOCTH UMEET BUJL:
TepMuyeckoe cOnpoOTHBIIEHNE TEIUIONEPEaul UMEET BUI:



4. METOAUYECKHUE MATEPHAJIBL, OITPEJEJIAIOIIUAE MTPOUENYPbI
OINEHUBAHMUS 3HAHUU, YMEHNU, HABBIKOB U (MJIN) OIIBITA
AEATEJIBHOCTH

Texyuuii KOHTPOJIb

TectupoBanue A NPOBEACHUS TEKYILETO KOHTPOJIS MPOBOJUTCS ¢ IOMOIIbIO CHCTEMBI
JUCTAHIIMOHHOTO OOy4YeHHMs] WiIu KommbloTepHoil mporpammbl KTC-2,0. Ha TtectupoBanme
orBogutcs 10 MuHyr. Kakaplii BapuaHT TeCTOBBIX 3ajaHuil BkimodaeT 10 Bompocos.
KonnuecTBo BO3MOXKHBIX BapHaHTOB OTBETOB — 4 uiH 5. CTyneHTy HeoOX0auMO BeIOpaTh OJIMH
NPaBWIBHBIA OTBET. 3a KaXIblii NMpaBWIBHBIA OTBET Ha BONpOC mpucBauBaercss 10 Gamios.
[llkana mepeBoma: 9-10 mpaBUIBHBIX OTBETOB — OIICHKA «OTIUYHO» (5), 7-8 mpaBUIBHBIX
OTBETOB — OLICHKA «XO0pou1o» (4), 6 mpaBUIbHBIX OTBETOB — OLICHKA «YJIOBJIETBOPUTEIHLHO» (3),
1-5 mpaBWIIBHBIX OTBETOB — OLIEHKA «HE YAOBIECTBOPUTEIBLHO» (2).

Omnpoc Kak CpeACTBO TEKYIIEro KOHTPOJS MPOBOIUTCS B (hOpME YCTHBIX OTBETOB Ha
BoIpochl. CTyZIEHT OTBEYaeT Ha MOCTABJIEHHBIM BOIIPOC Cpa3y, BpeMs Ha MOATOTOBKY K OTBETY
HE MPEJOCTaBISAETCS.

JlaGoparopHble 3aaHus KaK CPEJCTBO TEKYIIETO KOHTPOJS MPOBOAATCA B MUCHMEHHOU
¢dopme. CTy1eHTY BbLAAETCA 3aJaHue U npeaocTasisiercs 10 MUHYT JUIsl TIOATOTOBKU K OTBETY.

IIpomexyTouHas aTTecTanusA
DK3aMeH IPOBOJIUTCS B YCTHOM (opme. M3 3K3aMEHAIMOHHBIX BOIPOCOB COCTABIISETCS
20 »sKk3aMeHaMOHHBIX OmieToB. Kaxaplii OwieT cOCTOMT W3 Tpex BompocoB. KommiekT
9K3aMEHAIIMOHHBIX OMJICTOB MPEACTaBIEH B y4eOHO-METOAMUYECKOM KOMILIEKCE TUCIIUITIIMHBI.
Ha noaroroBky k oTBeTy CTyA€HTY npenocTaisiercst 20 MUHYT.



