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1. IlepeyeHb KOMIETEHIMI C YKa3aHUEM 3TANOB UX (JOPMHUPOBaHUs B MpoLecce
ocsoenusi OIIOII

B pe3yJIbTaTC HU3YUCHUA JUCHUIIJINHBI «TennoTexHuka» 06}7‘{3.}01111/16051, B

coorBercTBUM ¢ ®I'OC BO mo Hampasiennto noarotoBku 35.03.06 ArpounxkeHepus,
YTBEPXKIACHHOIO MprKazoM MuHucTepcTBa 00pazoBanus U Hayku P® ot 23.08.2017 r.
Ne 813, popmupyroT cienyonryto KOMIETEHIUIO, YKa3aHHYI0 B Tabmuie 1.

Tabnuna 1
®opMupoBaHUe KOMIIETEHIUI B Ipolecce M3yUYeHHUs TUCIUIIUHbI
«TemiorexHuka
Kommerenmus Nunukaropel Ortanel Bunnr O1LeHOYHbBIE

Kon | HaumenoBanue JIOCTH>KCHUS dbopMupoBaHHs | 3aHATUHN IS cpenacTBa st

KOMIIETSHIIUA KOMIETeHIIMHU B | (hOpMUPOBaH OLICHKH YPOBHS
nporecce usi c(OpPMHPOBAHHOCTH
ocoenus OIIOII | xomnerenuu KOMIIETEHIINH
(cemecTtp) u
1 2 3 4 3) 6

OIIK- | OIIK-1. N -8omk-1 5 JEKIINH, Ycerublit onpoc,

1 Cnocoben JleMoHCTpUpYET 71ab0paTOpPHBI | YCTHBIN TOKJIA,
pemarh MMOHUMAaHHe € 3aHATHUs naboparopHas
TUTIOBBIC OCHOBHBIX pabora,
3a/1a4uu 3aKOHOB u CaMOCTOSITeNIbHAS
npogeccuoHalb | Croco00B pabora.
HOU nepeHoca
NESATCIILHOCTH | TETJIOTHI.
Ha ocHoBe | [Ipumensier
3HAHUU 3HAHUA OCHOB
OCHOBHBIX TEIUIOTEXHUKHU
3aKOHOB TUTSI pelIeHus
MaTeMaTHYeCKH | TUIIOBBIX  3aj]ad
X, npodeccnoHanbH
€CTECTBEHHOHA | O
YYHBIX U | JICSTEIHLHOCTH.
obmenpodeccu
OHAJTLHBIX
TUCHUIUINH  C
MIPUMCHCHHEM
MH(POPMAIMOHH
o-
KOMMYHHKAITHO
HHBIX
TEXHOJIOTHI

[Ipumeuanue:

arpoOUHXEHEPUM,

Komnerenuust OIIK-1 — Takke Qopmupyercs B XOJ€ OCBOCHHUS IUCIUIUINH:
«Marematuka (0a30BbIii ypoBeHb)», «lIpukiagHas mMaTeMaTUKa B arpOMHKEHEPHUM,
«Duzukay, «MmxeHnepHas Qusnukay, «Xumus», «Hpopmarukay, «l'uapaBiukay,
«ABTOMatuka», «MexaHuka», «CTaTUCTUYECKHUE METOAbl OOpabOTKU JaHHBIX B

((HOJI’beMHO-TpaHCHOpTHBIe MallluHBbI,

UX Y3Jbl

n AacTtajinl B

arpounxeHepun», «lIpoextupoBanue mnpoueccoB M TexHUYecKux cpencts AIIK»,
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«TexHuueckue acmeKTbl MPOCKTUPOBAHUSI COBPEMEHHOM arpOTEXHUKU,
xolle mpoxoxaeHus [lpeaaumuoMHOM NpPakTUKKM W B XOJe 3alllUuThl BBITYCKHON
KBTU(PUKAIUOHHOM paOOThI, BKIIOYAs MOATOTOBKY K MPOIIEAYPE 3alUThI U TPOLEAYPY

3aIIUTHI.

2. Onucanue nmoka3areJieid 1 KpUTEPUEB OLICHMBAHUS KOMIICTECHIIM I
HA Pa3/IMYHbIX ITanax ux (popMUpPOBaAHUSs, ONMCAHUE IIKAJ OLEHUBAHUS

Hepequb OLCHOYHBIX MaTe€pHuajioB

HaumenoBaunue
OIIEHOYHOTO MaTepHraia

Kpatkas xapakrepucTuka
OLIEHOYHOI'0 MaTepHaja

[IpencrasieHue OLIEHOYHOTO
Marepuasia B OM

1 YCTHBIN OIIPOC

CPEIICTBO KOHTPOJIS,
OpPraHU30BaHHOE KaK YCTHBIH
oTIpocC [1€JarOrMYE€CKOr0
paboTHuKa ¢ oOydaromuMmcs
[0 IOCJIEIHEH NPOUICHHOU
TeME Ha IMPAKTHYECCKOM WIIN
71a00paTOPHOM 3aHITHU

NEpCUCHb BOIIPOCOB JJIA
YCTHOT'O OIIpocCa

2 JOKJIa]I

MPOJYKT CAMOCTOSITEIbHON
paboThl 0Oy4JaroIIerocs,
MIPEACTABIISIIONINN cOO0M
KpaTKOE M3JI0KCHHUE B YCTHOM
BU/IE TIOTYYCHHBIX
Pe3yJIbTaTOB TEOPETUICCKOTO
aHaJM3a ONpeIeICHHON
Hay4yHOM (yueOHo-
HCCIIEIOBATENIHLCKOI ) TEMBI,
IJIe aBTOP PACKPHIBAET CYTh
uccieayeMoil mpooieMsl,
MPUBOJIUT PA3ITUIHBIC TOYKU
3peHus, a Tak’Ke COOCTBEHHBIE
B3TJISI/IBI HA HEe

TEMBI JOKJIaga

4 nabopaTopHas pabora

CPEICTBO, HAIIPABJIEHHOE Ha
M3YYEHHE IPAKTUYECKOI0 X0a
TeX WJIA UHBIX MIPOLIECCOB,
UCCIJIEIOBaHNE SBJICHUS B
paMKax 3aJaHHOU TEMBI ¢
MPUMEHEHHEM METO/IOB,
OCBOCHHBIX Ha JICKIHSIX,
COIOCTaBJICHHUE MOJTyUYE€HHBIX
pE3yJIBTaTOB C
TEOPETUUECKUMHU
KOHIICTIIIUSIMH,
OCYIIIECTBIJICHUE
MHTEPHpETalUU TOTYYeHHBIX
pe3yNbTaTOB, OLICHUBAHHUE
IPUMEHUMOCTH MOJTYyYEHHBIX
pe3yJbTaTOB HA MIPAKTHKE

nepeyeHb TeM JabopaToOpHBIX
paboT U KPUTEPUHU UX OLIEHKHU

5 CaMOCTOSITeNbHAS
pabora

METOJ, KOTOPBIN ITO3BOJISET
BBISIBUTH YPOBEHb 3HAHMIA,

NEpCUCHL BOIIPOCOB JJIA
CaMOCTOATCIIbHOI'O U3YYCHU

4
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YMEHHI U HaBBIKOB
CaMOCTOSITEJIbHOTO TOUCKa 1
aHayiM3a uHpopmManuu

IIporpamma oueHUBAHUS KOHTPOJIUPYEMOH IMCHUILIMHE
Tabaua 3

Kon

KOHTPOJINPYEMOHU HanmenoBanue
KOMIIETEHIIMH (WIN OLICHOYHOI'0 MaTepuaia
€€ YacTH)

KonTponupyemsbie
paznensl
(TeMBI IUCIMITIIMHEL)

2 3 4

BBonnas nekuwms. Ilenu,
3a/la4d, CTPyKTypa Kypca
JuciMIuinHel.  lepBbrit
3aKOH TEPMOJUHAMUKH,
BHyTpeHH:ss dHeprus u | OIIK-1 CamocTosiTenpHas paboTa, YCTHBIN OIPOC
(hopMEI ee epeayn.
TepMoauHaMHuuecKre
MPOIIECCHI H X
XapaKTEPUCTHKH.

Onpenenexnue
M30XOPHOM OIlK-1 JlaGoparopHas pabora
TEIUIOEMKOCTH BO3JTyXa.

Boasuoit nap -
peasibHbIN Ta3. BiaxxHbii
BO3/YX — CMeCh
HIEATBHBIX ra3os.
Hcreuenue raza u mapa.
OcoGenHocTu
JIpOCCETMPOBAHUS raza u
napa.

OIlK-1 CamocTosiTenbHas pabora

Ompenenenue  pacxojna
Bo3ayxa papoccenbHbiMu | OITK-1 JlaGoparopHas pabora
npubopamu.

TepMonrHaMUYECKHA
aHaJIN3 MPoIlecca CXKATHUS
raza B  TOPIITHEBOM
KOMITpeccope.

OIIK-1 Joxnazn, ycTHBINH onpoc

UcnwiTanmne
MapOKOMIIPECCOPHOM
XOJIOIMIILHOU
YCTaHOBKH.

OIIK-1 JlaGoparopnas pabota

Bropoii 3aKOH
tepmoauHamMuky.  [lwukn | OIIK-1 Jokian, ycTHBIM onpoc
Kapmno.

HcneiTanue
MapOKOMIIPECCOPHOM
XOJIOIMIBLHOM
YCTaHOBKHU.

OIIK-1 JlaGoparopnas pabota

Huknbl  XOIOAWIBHBIX
yctaHoBok u TerioBbix | OIIK-1
HAacCOCOB.

Joknan, ycTHBIH ONpOC, CaMOCTOATENIbHAS
pabora

Onpenenenue
ko3 purmenTa OIIK-1 JlaGopaTtopHas pabota
TEIUIONPOBOJIHOCTH.

[Tapocunoseie
YCTaHOBKH. Hukn | OIIK-1 VYeTHbIi onpoc
PenkuHa.




l'azoTypOunHBIC
YCTaHOBKH.

12

Omnpenenenne
koddunmenTta
TETIOOT/IAYH.

OIIK-1

JlaGoparopHas pabora

13

OCHOBHBIE TMOHATHS H
OTIpEICTICHHS TEOpUHU
TEI000MEHA

OIIK-1

Joknan, ycTHBII ompoc

14

Omnpenenenne
ko3 purmeHTa
TEIUIOOTIAYH.

OIIK-1

JlabGopaTtopHas pabota

15

TCHJ’IOHpOBOHHOCTL.

OIIK-1

YcTHBI onpoc

16

Omnpenenenne
ko3 purmeHTa
TEIIONEPEIaYH.

OIIK-1

JlabGopaTtopHas pabota

17

KoHBekTHBHBIH
TEII000MEH. OOmue
MOHATHS KOHBEKTHUBHOI'O
TEII000MEHA.
TemnooOMmen
M3ITyYeHHUEM.
Tennonepenaua.

OIlK-1

YcTHBI onpoc

Omnpenenenue

18 | ko3 PummenTa OIlK-1

TCTJI0NIEpEaAYH.

Hoxnan, ycTHbIN ompoc

Onucanue nokasarejied 1 KpuTepueB OLEHUBAHUA KOMIIETEHIMH M0 TUCHUILINHE
«TensioTexHuka» HA pa3jIMYHbBIX 3TaNax uX GopMUpPOBaHMS,
ONMHCAHHE IIKAJ OLleHUBAHUS

Tabnuma 4
Kon WNuaukaTopsl [Tokasarenu U KPUTEPUH OLICHUBAHUS PE3YJIbTATOB O0YUYCHHUS
KOMIIETEHIINH, JOCTHIKEHUS HIKE II0OPOTrOBOr0 [IOPOTOBBIN IIPOJIBUHYTBIN BBICOKUI
STarnbl KOMIIETeHITUN YPOBHS YPOBEHb YpOBEHBb YpOBEHB
OCBOCHHS (meynoBierBoputre | (yIOBIETBOPUT (xoporo) (oTnmuaHO)
KOMITETeHIIUN JIBHO) €JIbHO)

1 2 3 4 5 6
OIIK-1, N1-8omk-1 oOyuaromuiics He | oOy4arommiics | oOydarommiics | oOydaronuiics
5 cemectp HdemoHcTpupyeT | 3HaeT JIEMOHCTPHUPYE | IEMOHCTPHPYE | JIEMOHCTPHPYE

MOHUMaHUE 3HAYUTEIBHOM T 3HAHUS T 3HAHHUE T 3HaHUE
OCHOBHBIX YacTH TOJIBKO MaTepuana, He | MaTepuaia
3aKOHOB 1 MPOrPaMMHOTO OCHOBHOTO JIOITYCKaeT (TeopeTryecku
croco0oB MaTepuaia, IUI0XO | MaTephala, HO | CYIIECTBEHHBIX | € OCHOBBI
TepeHoca OPUEHTUPYETCS B | HE 3HAET HETOYHOCTEN TEXHUYECKON
TETUTOTHI. MaTepuae JleTaleH, (TeopeTHUecKkH | TEPMOAMHAMHK
IIpumensier (Teopermueckue JIOITYCKaeT e OCHOBBI | M;  OCHOBHBIC
3HAHUS OCHOB OCHOBBI HETOYHOCTH, TEXHUYECKOM TEPMOIUHAMUAY
TEIUIOTEXHUKHA | TEXHHUYECKOU JTOITYCKaeT TEPMOJMHAMUK | €CKHE
JUTSI pEIICHUS TEPMOJMHAMHUKY;, | HETOYHOCTU B | M,  OCHOBHBIE | IPOIIECCHI
TUIIOBBIX 33/1a4 | OCHOBHBIC (GOopMyJIUPOBKA | TEPMOJAUHAMUY | HUCAJTBLHOIO
npohecCHOHANb | TEPMOAMHAMUYECK | X, HApyIIaeT ecKue ra3a, BOJISIHOTO
HOU ue MIPOIIECCHI | JIOTHYECKYIO MIPOIIECCHI napa u
JEeSITeIbHOCTH. | MIICAIbHOTO Tra3a, | TMOoCie0BaTeNb | UAcaIbHOro BJI&YKHOTO
BOJSIHOI'O TIapa M | HOCTh B rasa, BOJISSHOTO | BO3JyXa;
BIIQXKHOTO W3TI0KEHUH mnapa Y | OCHOBHBIE
BO3/1yXa; MPOrPaMMHOIO | BJIQYKHOI'O LIUAKJIBI
YCTpPOMCTBO 1 | MaTepuana BO3/yXa,; TEIJIOBBIX




TIPUHIIATT
JlefcTBUA
npubopoB JUISE
TEIIOTEXHUYECKU
X HU3MEepeHuit
(m3MepeHus
TEeMIIepaTypHhl,
JTABJICHUA,
pacxomoB cpenbl u
Ip.), 3aKOHBI
nepeHoca TerIoTh
W DHEpPrum), He
3HAET  MPAKTHKY
MPUMEHEHUS
MaTepuana,
JTOITYCKaeT
CylLICCTBEHHEIE
OIIMOKHU

(Teopetnyecku
e OCHOBBI
TEXHUYECKON
TEPMOANHAMUK
U;  OCHOBHBIE
TEPMOIUHAMUY
ecKue
IIPOLIECCHI
UAEATBHOTO
rasa, BOJSHOTO
napa u
BJIa>KHOT'O
BO3/yXa;
OCHOBHBIE
LIUKJIBI
TEIUIOBBIX
MallIiH u
XOJIOMIIBHBIX
YCTaHOBOK;
YCTPOMCTBO U
MPUHIIAIT
JeUCTBUA
MpuOOpOB IS
TEIUIOTEXHUYEC
KUX U3MEpEeHui
(u3mepeHus
TEeMIIEPaTypHl,
JIaBJICHUA,
pacxoaoB
cpensl U 1ap.),
METO/IBI u
cpencTaa
MIPOM3BOJCTBA
TEIUIOTHI;
3aKOHBI
nepeHoca
TETUIOTHI u
SHEPTHH)

OCHOBHBIC
ITUKITBI
TETUIOBBIX
MaIlvH u
XOJIOTMITHHBIX
YCTaHOBOK;
YCTPOMCTBO U
TIPUHIIATT
JIeUCTBUSA
npuboOpoB A
TETUIOTEXHUYEC
KUX U3MEpPEHU
(m3mepenus
TEMIIEPATYPBI,
JABJICHUSA,
pacxomoB
cpensl U Ap.),
METO/IBI u
CpelncTBa
MIPOU3BOJICTBA
TETUIOTHI;
KJIacCU(UKAIU
10,
0COOCHHOCTH
KOHCTPYKITUH H
AKCIUTyaTaIux
TETUIOTEXHUYEC
KOT'O
00opymOBaHUS;
3aKOHBI
nepeHoca
TETUTOTHI "
SHEPTHUH;
3aKOHBI,
OTIpEACTISIOTIH
e
TEIIONPOBOJIH
OCTb,
KOHBEKTHUBHBIN
TEIIO00MEH,
TEIIOBOE
U3ITy4YeHHE;
CITOCOOBI
pacuera
TEIIOBOTO
MOTOKa
TEIIONPOBOIH
OCTbBIO,
U3ITYyYCHHUEM,
npu
KOHBEKTHBHOM
TEIUI000OMEHE B
cirydae
CBOOOITHOTO |
BBIHYJICHHOTO
JIBUKCHHSI
JKUIAKOCTH B
Pa3IUYHBIX

MaIIvH u
XOJIOMITBHBIX
YCTaHOBOK;
YCTPOMCTBO H
TIPUHIIATT
JIeUCTBUA
npubopoB IS
TEIIOTEXHUYEC
KUX M3MEpEeHUi
(m3mepenus
TEMIIEPATYPHI,
JTaBJICHUA,
pacxoioB
cpensl U Op.),
METO/TBI u
cpencTBa
MPOU3BOCTBA
TEIUIOTHI;
KJIaCCU(pUKAIN
Io,
0COOCHHOCTH
KOHCTPYKITUU H
SKCIUTyaTaIliH
TCINIOTEXHHUYEC
KOTO
obopymoBaHus;
3aKOHBI
nepeHoca
TETIOTHI u
SHEPIHH;
3aKOHBI,
OTIPEIEIISTIOTITI
e
TEIIONPOBOJIH
OCTb,
KOHBEKTHUBHBIN
TeII000MeH,
TEIJIOBOE
W3ITy4YeHHE;
TEOPHIO
moAo0us,
METO/T
paIoHaIBHOT
0 IpOBEAECHUA
SKCIIEPUMEHTAI
BHBIX
HCCIICJOBAHUIA;
CII0COOBI
pacuera
TEIJIOBOTO
MOTOKA
TETUIONPOBOIH
OCTBIO,
H3JIyYCHHUEM,
npu
KOHBEKTUBHOM
TEII000MeHe B
ciydae

KakKk




FCOMETPHUUCSCKH | CBOOOIHOTO U
X CUCTEMaXx) BBIHYKJICHHOT'O
JIBHOKCHHUSI
KHUIKOCTH B
Pa3INIHBIX
TreOMETPHUYECCKH
X  CHCTeMax,
npu
TeruIonepeaaue
4yepe3 CTEHKY),
MPAKTUKA
MPUMEHCHUS
MaTepuana,
HCYUEPITBIBAIOII
e 71
MOCJIeI0BATENh
HO, UYETKO |
JIOTUYHO
u3jaraer
MaTepHa,
XOPOIIIO
OpPUCHTUPYETCS
B Marepuane,
HE
3aTpymHSIETCS C
OTBETOM  TIpHU
BUIONU3MCHCHU
Y 3aJaHUI

3. TunoBble KOHTPOJILHBIE 32IaHNSI WJIH HHbI€ MATEPHAJIbI, HEOOX0AUMbIE JIJIsI
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTepU3yIIHUX 3TANbl OPMHUPOBAHUS KOMIIETEHIUI B IIPo1[ecCe 0CBOCHUSA
00pa3oBaTeIbHOI MPOrpaMMBbI

3.1. BxogHo#1 KOHTPOJIb

IIpuMepHBIH IepeYeHb BONPOCOB

UYto Ha3pIBaeTCS UACATBHBIM Ta30M?
Yto Ha3bpIBaeTCs pealbHbIM ra3zom?
UYro Ha3pIBaeTCA MapaMeTpamMH COCTOSHUS Ta3za?

4. Kak o0003HayalOTCsI OCHOBHBIE MMAapaMETphl COCTOSHMS, VYKaXUTE UX
pPa3MepHOCTb.

5. HazoBute npubopsl, KOTOPHIMU MOYKHO U3MEPATH apaMeTPbl COCTOSTHUSI.

6. UeM oTnauuaercs MEXIyHapoJHas IIKajla TEMIepaTyp OT aOCOJIOTHOU
LIKaJIbI?

7. Kakoe naBneHue u3mMepsioT: MAHOMETPOM, 6apOMETPOM, BAaKyyMMETpOM?

8. Uemy pasen oaus [lackanb?

9. Uemy pasen 1 mm BoasiHOro cronba, B [lackansax?

10.Yemy paBen 1 MM pTyTHOTO cTon0a, B [lackamsx?

wp =



11.®usnyeckas CymHOCTh 3aKkoHa bolns-MapuoTrra M €ro aHaJIUTHYECKOE
BBIPAKEHUE €TO0.

12. ®usndeckas cynHocTh 3akoHa [llapiist 1 ero aHamuTHYEeCKOE BhIPAKCHHE.

13.®usnueckass CymHOCTh 3akoHa [eif-JIroccaka W €ro aHaJIUMTHYECKOE
BBIPAKCHUE.

14.Y1o Takoe HOpMasIbHbIE (PM3UYECKUE YCIOBUS M YEMY PaBHBI B 3TOM ClIydae
JaBJICHUE U TemIieparypa?

15.Y1to Takoe ra3oBas IOCTOSHHAs M YHHUBEpCajbHas Ta30Bas IOCTOSHHAs,
KAaKOBa UX pa3MEPHOCTH?

16.YTo Ha3BIBAIOT INIOTHOCTHIO BelleCcTBa?

17.Y10 Takoe yaenbHbI 00beM?

18.YTo Ha3BIBAIOT TEMITEPATYPOIi?

19.Yto Ha3BIBAIOT TEIJIOTOM?

20.Yto Takoe sHEpTHS?

21.YTto0 Takoe KHHETHYECKast SHEPTUs?

22.Yt10 Takoe MoTeHIMaIbHas SHEPTHUs?

23.4YT10 Takoe MOIIHOCTE?

24.Yto Takoe pabora raza?

3.2. loxkaaambl

BrinosiHeHHE YCTHOTO JOKIIAJa B MOJHOM MEpPE PACKPBIBAET TBOPUYECKUM MOIXOJ
00yJaroImuxcsi K CaMOCTOSITEIIBHON MPOpadOTKEe HOBOI'O MaTepHaa, IMO3BOJISCT OICHHUTH
CTCTICHh TOTOBHOCTH Y4YaIllMXCS K CaMOCTOSITCIIBHOMY BBIOOPY aKTyaJIbHBIX ITPOOJIEM
JTUCIUIUIMHBL. JIaHHBIA BHJI TBOPYECKOW pabOTHI IO3BOJISIET OOYYaAOIIMMCS OBJIAJCTh
HaBbIKAMHM CHCTEMaTH3allMd MaTepuaja, pa3BUBACT YMEHHE KOHKPETH3WPOBATH U
0000111aTh Tpo06JIEMbI U TIEPCTIEKTUBBI PA3BUTHSL MEXKITYHAPOIHOW TOPTOBIU U BATFOTHBIX
PBIHKOB Ha OCHOBE aHAJIM3a MAacCHBa HAYyYHOM W TEPUOJMYECKOM JIUTEPATyphl IO
BBIOpaHHOU Teme. PekomeHayemasi TeMaTHKa YCTHBIX [OKJIAI0B MO JUCHUIUIUHE
MpUBEAEHa B TabIULE 5.

Tabmuma 5
Tembl 10KJI210B, peKOMEHAyeMble K MOAT0TOBKe MPU U3y4YeHUH M CUMILIMHbI
«Temj1oTexHuKa»
Ne i/t Temn! 1oKIa70B
1 2
1 KorenepalyioHHbIE YCTaHOBKH.
2 [IpuMeHeHre s HEPTrUM BOASIHOIO Iapa.
3 [IpuMeHeHne TeTI0BOH 3HEPTUU B CEITLCKOXO03IHCTBEHHOM IPOHU3BOJICTRE.
4 XOHOZII/IHBHI)IC yCTaHOBKI/I n wux HpI/IMeHeHI/Ie B HpOMI)IHIHeHHOCTI/I nu CCHBCKOXO3HﬁCTBeHHOM
MTPOU3BOJICTBE.
5 Kommpeccops! 1 ux mpuMeHEHNE B MTPOMBINUICHHOCTH U CEITbCKOX03IHCTBEHHOM IPOHU3BO/ICTBE.
3] TermoBeIe HACOCHI.




3.3. JlabopaTopHasi padoTa

JIaGopatopHble paOOThI MPOBOIATCS IOCIIE U3YUEHUSI TEOPETUUECKOI0 MaTepraia
[0 TEME M CIyXaT ISl 3aKpeIUICHUs MOJYYEHHBIX 3HAHWI, OCBOEHUS YMEHUH U
HaIpaBJieHbl Ha (POPMUPOBAHKE YCTAHOBJICHHBIX YU€OHBIM IJIAHOM KOMIIETCHIIUA.

Tematuka mabopaToOpHBIX pabOT CBs3aHAa C paccMaTPUBAEMbBIM TEOPETUUYECKUM
JEKIIMOHHBIM MaTe€pUaIOM M YCTAaHABIMBAETCS B COOTBETCTBUH C paboveil mporpaMMon
JUCHUIUIHHBL (MOyIsl) « TennoTexHuka»

- KOJINYECTBO BapHaHTOB 3ajaHuil — 1.

[lepeuenb TeM J1a0OpaTOPHBIX paOOT:
- OTIpEe/ICIICHNE N30XOPHOH TETIIOEMKOCTH BO3/yXa.
- OIpEJIENICHNE PacXo/ia BO3AyXa IPOCCeIbHBIMU IPUOOpaMHu.

- HCIIBITAaHUE TTAPOKOMITPECCOPHOMN XOJOAWIBHOW YCTaHOBKH.

- onpenesienrne KodPuiimeHTa TemionpoOBOIHOCTH.

- onpefieneHrne ko3¢ GUIMeHTa TerI00TIauu.

- onpefieneHrne ko3¢ GUIMeHTa TeIIonepeIayuH.

JlabopaTopHble pabOTHI BBIMIOJHSIOTCS B COOTBETCTBUU C MeETOIUYECKUMHU
YKa3aHUSIMU IO BBIMOJIHEHUIO Ja00paTOPHBIX paboT Mo aucuuIuinHe « TermmoTeXHukay.

dopma oTyera

Ha3Banue paboThl.

Kpatkuii koHCTIEKT 001X MOJI0KEHUM, N3JI0KEHHBIX B padoTe.
[enb paGoTHI.

3amaHue.

Onuncanue yCTaHOBKH.

HUcxonnpie naHHBIC

OnebITHBIE TaHHBIE

O6paboTKa ONBITHBIX JAHHBIX

BriBos.

ocoNORLDE

3.4. PyOexHblil KOHTPOJIb

Bonpocsl pyoe:knoro kourpoJst Ne 1

Bonpocul, paccmampusaemvie Ha ayOumopHbix 3aHAMUAX

1. Hcropust GopMupoBaHUs U MOHATHE TEIJIOTEXHUKU KaK HAYKHU.

2. Yro m3yuaer TexHuyeckas tepmoauHamuka? [loHsTHe TepMOIUHAMUYECKON
CUCTEMBI, TEIUIOThI, padoThl. [IoHSITHE paBHOBECHOTO COCTOSIHUSA TEPMOAMHAMUYECKOM
CHUCTEMBI.

3. Tlonstue pabouero Ttema. MnpeambHble u peanbHble Ta3bl. [IpuBenure
IIPUMEPBI.

4. JlaBneHue Kak mapaMeTp COCTOSHUSL padoyero Tejna — MOHSTHE, €IUHULBI
U3MEPEHUS, CPECTBA U3MEPEHU.
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5. Temmeparypa Kak mapaMeTp COCTOSHUSI pabodvero Teja — MOHATHE, CANHUIIBI
U3MEPEHUS, CPEACTBA U3MEPEHUS.

6. VYaenbHbli 00bEeM Kak IMapaMeTp COCTOSIHUA pabouyero Tejga — IMOHATHE,
€IUHULIBI U3MEPEHUS.

7. AOCOJIOTHOE [aBJICHHE, MaHOMETPUYECKOE JlaBlIeHHE, OapoMeTpUyYecKoe
NaBJIcHHE, pa3pexxeHue. OnpeaeneHus u CBs3b.

8. XapakTepuCTHYECKHE YPaBHEHHUS COCTOSHUS HliealbHOTO raza. dusnveckuit
CMBICJI YHUBEPCAJIbHON U MHIWBUAYAJIbHOW Fa30BbIX MTOCTOSHHBIX.

9. TazoBeie cmecu. [lapumansHoe naBnenue. 3akoH JlanpToHa.

10. XapakTepucTudecKue ypaBHEHHUS COCTOSIHUS JIJIsl TA30BBIX CMECEH.

11. CnocoOwI 3a1aHusI Ta30BbIX cMecel. PacueTHbIe BhIpAXKEHUS.

12. TenoeMKkoCThb. Buabl yaenbHO# TEMII0EMKOCTH, CBSI3b MEXTY HUMH.

13. Ot xakux (pakTOpOB 3aBHCHUT BEITMYMHA TEINIOEMKOCTH Tra3a?

14. 3aBUCUMOCTH TEIIIOEMKOCTH OT TEMIIEPATYPHI.

15. TloHsITHSI ICTUHHOM U CPEIHEN TETJIOEMKOCTH.

16. YpaBuenue Maiiepa u ero CMbICII.

17. TlepBblii  3aKOH  TEPMOJUHAMUKH:  (OPMYIHPOBKH, MaTEeMaTHYECKOE
OINMCaHHUE.

18. Tlonsite BHyTpeHHel sHeprun. Enunuiiel uamMepenus. BHyTpeHHss1 sHEpTUs
Kak (yHKUMS [apaMeTpoB CcOCTOssHUS pabodero Ttena. Ompenenenune AU B
TEPMOJIMHAMHUYECKHUX IpoIleccax.

19. Tlonsite SHTANBNUU. EAuHUIBI W3MEpeHHS. OHTAIBIUS KaK QyHKIHS
MmapaMeTpoB COCTOsiHMS pabouero Ttena. Omnpenenenne AH B TepMoaMHAMUUYECKUX
MIPOLECCAX.

20. Ilonatue osHTponuu. EIuHUIBI wu3MepeHHA. ODHTpONHs Kak (yHKIUS
MapaMeTpoB COCTOSIHUSI pabouero Ttena. Ompenenenne AS B TepMOJMHAMUYECKHUX
MIPOLECCAX.

21. Tlonsitue pabOTHI B TEXHUYECKON TEpPMOJIMHAMHKE. EAMHUIIBI H3MEpeHusl.
Pabora xak dyHkuua mnporecca. OnpeneneHue pabOThl B TEPMOJMHAMUYECKHUX
nporeccax P-v -quarpamma.

22. [loHsiTHE TETJIOTHI B TEXHUYECKOW TepMOIWHAMUKE. ENMHUIBI HU3MepeHusl.
Temnora xak QyHkuus nporecca. OmnpeneneHUe TEIIOTHl B TEPMOJUHAMUYECKHX
nporeccax T-S -nuarpamma.

23. VI30X0pHBI Tpoliecc, €ro pacueT W aHaiu3 B pP-L U T-S — KOOpAMHATAX.
Cxema pacnpenesnieHus TeMI0ThI.

24. N300apHblil TIpoliecc, €ro pacuer U aHaliu3 B p-v U T-S — KoOpAMHATax.
Cxema pacnpenesnieHus TeMI0ThI.

25. M3oTepMudeckuil Mpouecc, ero pacuer u aHaiau3 B p-v U T-S — KoopJuHaTaX.
Cxema pacnpeniesnieHus TeIIOThI.

26. AquabaTHbIi MpOIECC, €ro pacdyeT M aHaiu3 B p-L U T-S — KoOpJaUHATaX.
Cxema pacnpeeneHus TEMIOTHI.

27. Bonsnoit map. Uto Ha3bIBaeTCs BOJSHBIM MmapoMm? B dyem 3akmiouaercs
CYIIHOCTh KurneHusi? Temneparypa KUIEHUS.

28. lunamudeckoe paBHOBecue. HachbimeHHbI map. BiakHbIl HacHIIICHHBIN
rap, CyXOW HAChIIEHHBIA Tap, Meperpersid nap. YTo Ha3bIBAKOT CTENEHBKD CYXOCTH U
BJIaroCOAEpKaHuEM Iapa?
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29. Ilponiecc mapooOpazoBanus B p-v u T-S — koopauHarax. Temnora
napoo6pazoBanus. [lapameTppl KPUTUYECKOT'O COCTOSIHUS BOJSHOTO TIapa.

30. TepMoarHAMHUYECKHUE TApaAMETPBI BOJSHOTO Mapa M CBA3b MEXI1y HUMHU.

31. TepMoarHAMHUYECKHE TPOIIECCHl BOASHOrO mapa B h-S — nmuarpamme. Pacuer
OCHOBHBIX TEPMOJIMHAMHYECKUX TApaMETPOB.

32. [lonsiTHEe TEPMOAMHAMUYECKOTO MMOTOKA, YpaBHEHHE HEPa3phIBHOCTU TMOTOKA.
Pacnonaraemast pabota, ceKyHIHBIN pacxo/ rasa.

33. MecTHas ckOpoCThb 3ByKa, uynciio Maxa. KomOunupoBannoe cormo JlaBans

34. Kputnueckoe aaBlieHHE, KPUTUYECKAsT CKOPOCTh, KPUTHUECKOE OTHOIICHHE
nasnenusi. Comia, 1udpdy30psl.

Bonpocwv ona camocmosmenvnozo 0byuenus

1. TlonuTpomHBIE MPOLECCHI, pacyeT M aHaIu3 B p-v U T-S — KOOpAHMHATAX.
Cxema pacnpenesieHus TEIIOThI (BapyUaHTBhI).

2. Bnaxupiii Bo3nyx. OrnpeneneHHe HEHACBHIILIEHHOTO M IEPEHACHIIIEHHOTO
BJIQXKHOTO BO3Ayxa. To4yka pochl.

3. YnenpbHoe M OTHOCUTENbHOE  Biarocojaepxkanue. AOconoTHas U
OTHOCUTEJIbHAS BIAXKHOCTb.

4. h-d muarpamma BIa)KHOTO BO3/yXa M OIPE/ICICHUE ero MapaMeTpoB.

5. HpoccenupoBanue. CymniHocTs mporiecca. D¢ ekt Ixoymsa-TomcoHa.

6. Mertoasl ouenku Oddekra Jxoynsa-Tomcona (muddepeHIMANbHBI U
MHTErpalIbHBIN apoccenb-3ddexTo). Temnepatypa nuBepcun. Kpupas HHBEpCHH.

Bomnipocsl py0e:kHOTo KOHTpPOJIst Ne2

Bonpocul, paccmampusaemvie Ha ayOumopHvix 3aHAMUAX

1. Kommpeccopel.  Ha3nauenne u  knaccupukamms.  Jaddte  cxemy
OJIHOCTYIIEHYATOI'0 MOPILIHEBOI0 KOMIIPECCOpa U MOSICHUTE NIPUHLIMI €70 JEHCTBUS.

2. Kakoii kommpeccop Ha3pIBalOT UeabHBIM? J{aiiTe aHaIM3 U CpaBHEHUE B P-V
— JuarpamMme KOMIIPECCOpOB, paboTaloUMX MO aauabdaTHOMY, IMOJIUTPONHOMY U
MU30TEPMHUUECKOMY MPOLIECCaM CKATHUA.

3. Jns uero mnpuMmeHst0T MHoroctymeHuaroe cxarue? IlpuBenute p-v —
qyarpaMmmy KOMIIpeccopa ¢ MHOIOCTYIIEHYATBIM CKATUEM U JJANTE €€ aHAJIN3.

4. JledicTBUTENbHAS VHJUKATOpHAas ayarpaMmma OJHOCTYIIEHYaTOT O
KOMIIpECCOpa M €€ OTIMYMS OT pP-LV — JAUarpamMmbl HACAIBHOTO KOMIIPECCOpA.
[TokazaTenu 3(pPEeKTUBHOCTH UHAMKATOPHON AUArpaMMbl KOMITpeccopa.

5. Bropoii 3akoH TepMOAMHAMHUKHU, €ro (opmMynupoBKH. PaBHOBecHblE U
HEpPaBHOBECHBIE Mpouecchl. CBA3b MOHATHUH PABHOBECHBIE IPOLIECCHI C MOHITUSMH
00paTUMBIX U HEOOPATUMBIX MPOIIECCOB.

6. Ilonstue o nwmxnax. Ilokazarenn >(PPeKTUBHOCTH MPSAMBIX U OOpaTHBIX
LIUKJIOB.

7. Ilpsmbie m oOpatHbie mukiabl. Tepmuueckuit KIIJ[ 1ukima. XonoauiabHBIN
kodurment. dopmyna onpenencHusi. DU3NYECKUA CMBICI.

8. Cnoxnble nukibl. CyIHOCTh TEIIOPHUKAMU U €€ IPUMEHEHHE B HApOJHOM
XO35HCTBE.
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9. Ilpsamoit u oOpatubiii tmkiael KapHo. Anamu3 1mukiaoB B P-v u T-S —
nuarpamMme. TepMmuueckuid  KO3G(HUIIMEHT TMMOJE3HOro JEHCTBUSA. XOJIOJWJIbHBIN
KOd(pPHUIIUEHT.

10. Cxema IICY Ha HachIIIECHHOM BOJSTHOM Iape, TeopeThdeckas ocHoBa (P-v-
auarpamMma), mokaszateiau 3G (MEKTUBHOCTH U IPUHITUIT €€ PaOOTHI.

11. Cxema IICY nHa meperperoM BOASHOM Iape, TeopeThdeckass ocHoBa (p-v-
nuarpamMma nukia Penkuna), mokazarenu 3pGhEeKTUBHOCTH U IPUHIUI €€ padOTHhI.

12. Cxema I'TY, nokazarenu 3¢(HEKTUBHOCTH U MPUHIIUI €€ PabOTHI.

13. Hukn Otro. AHanu3 nukia B p-v U T-S — nuarpamme. CTeneHb CHKaTHs.
Tepmudeckuit K03)PHUIMEHT MOIE3HOTO AEUCTBUS.

14. lMMukn J[luzens. Ananu3 1mukia B p-v u T-S — naumarpamme. CreneHb
MIPEABAPHUTEILHOTO paciuperus. TepMudeckuii K03 OUIMEHT MOJIE3HOTO NCUCTBUS.

15. Iluxn Tpunkiepa. AHanu3 nukia B p-v u T-S — aquarpamme. Tepmuueckuit
KO3 GUILIMEHT MOJIE3HOTO JEHCTBUS.

16. CpaBHEeHHE WACAIBHBIX IIMKIOB TIOPIIHEBBIX JBUTATElIed BHYTPEHHETO
CTOpaHUSL.

17. Hukn (p-v u T-S) U cxeMa HMapOKOMITPECCOPHON XOJIOJAMIBHON YCTaHOBKH.
X 00 UABHBIA KOIPPUITUEHT.

18. Iluka mapoKoMIpeccopHON XOJIOAMIBHON yCTaHOBKH B h-lgp — KoopauHarax.
HazoBute cocTostHust paboyero Tena B KaX/10i TOUKE U MPOLECCH LIUKJIA.

19. A6copOumoHHass XOJIOAMJIbHAS ycTaHOBKa. (CXema, TMPUHINI JEHCTBHS |
pacyeT XOJIOAWIBHOIO KO3(ppuuueHTa.

20. [TapoaskekTopHass XOIOAWIbHAs ycTaHOBKAa. (Cxema, MPHUHIMII JEHCTBUS U
pacyeT XOJIOAWIBHOrO KO3 puueHTa.

Bonpocw 0na camocmoamenvroz2o ooyuenus

1. TemnoBoit Hacoc. CxeMa, TPUHIUI AEUCTBUS.

2. Palouue Tena TEMIOBBIX HACOCOB.

3. Kuaccuduxkanus TernioBbIX HACOCOB.

4. Iluxn TemyoBoro Hacoca B [-S-guarpaMMe W TOKa3aTelld  €ro
3 PEKTUBHOCTH.

5. Pacuer xoaddunmenta npeodpazoBaHus TEIUIOTHI TEIJIOBOTO HACOCA.

Bomnpocsl py0esxkHoro konrpoJis Ne3

Bonpocwi, paccmampueaemvie Ha ayOumopHuIX 3aHAMUSIX

1. YUro wHaspBaeTcsa TemiaooOMeHoM? HazoBuTe H3BEeCTHBIE BaM  BHJIBI
TeTI000MeHa.

2. Urto Ha3bIBaeTCs TEIJIONPOBOJHOCTHIO? KakoB MeXaHM3M MEpeHOoca TEIIOThI
TETUIONPOBOIHOCTHIO?

3. Uro Ha3piBaeTcs TemmepaTypHbM mojem? Kakue BUABI TeMIepaTypHBIX
TIOJICH BaM M3BECTHBI?

4. ChopMynupyiiTe MOHATHE TEMIIEPATYPHOTO TPaTUEHTA.

5. Uto Ha3bIBaeTCd TEIJIOBBIM MOTOKOM, YJIENbHBIM TEIIOBBIM MOTOKOM? MX
0003HaYeHUE, Pa3MEPHOCTh, HAIPABJICHHUE.
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6. ®usnueckas cymHocTh 3aKkoHa Dypbe. AHAIUTUYECKOE BBHIPAKEHUE, aHATIN3
COCTAaBJISIFOLIUX.

7. KoadduuueHT TermmonpoBoIHOCTH: GU3MIECKUM CMBICI, OT KakuX (PakTopoB
3aBuUcUT. Kod3QdhuilmeHT TEerIonpoBOJIHOCTH Ta30B, XKUJIKOCTEH, IHUAJIECKTPUKOB,
METaJJIOB.

8. KoaddummeHt temmnepaTyponpoBoAHOCTA. UTO UM ompenensieTcss U OT Yero
OH 3aBHUCHT.

9. IuddepennmanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH. AHAIU3 COCTABIISIONIMX.
VYcnoBrst OTHO3HAYHOCTH.

10.Kak momy4aroT pacyeTHOE BBIpRXKEHHUE ISl OMPEENICHUsI TEIJIOBOTO MOTOKA
TEIUIONPOBOAHOCTHIO Yepe3 OJHOCIONHYIO IIOCKYIO CTEHKY?

11.Kak mosy4aroT pacyeTHOE BBIpaKEHHUE JUIsl OTMPEIENIEHUs] TEIJIOBOTO MOTOKA
TEIUIOMPOBOAHOCTHIO YePEe3 MHOTOCIONHYIO MJIOCKYIO CTEHKY?

12.Kak mosydaroT pacyeTHOE BBIpaKEHHE ISl OTPEENIEHUs] TEIJIOBOTO MOTOKA
TEIUIONPOBOJAHOCTBIO UEPE3 OTHOCIONHYIO HUIMHIPUUECKYIO CTEHKY?

13.Kak mosy4aroT pacyeTHOE BBIpaKEHUE JUIsl OMPEENIEHUsI TEIJIOBOIO MOTOKa
TEIUIONPOBOJAHOCTBIO UEPE3 MHOTOCIONHYIO IUIMHIPUUECKYIO CTEHKY?

14.Kak mosy4aroT pacyeTHOE BBIpaKEHUE JUIsl OMPEENIEHUsI TEIJIOBOIO MOTOKa
TEIUIONPOBOAHOCTBIO Yepe3 HIAPOBYIO CTEHKY?

15. TepMuueckoe COMPOTUBICHUE TEIIOMPOBOAHOCTH IUIOCKOM CTeHKH. YTo
OTIpE/IETISICT TEPMUIECKOE COMPOTUBIICHUE TETIONPOBOHOCTH TUIOCKOM CTEHKH?

16. TepMuueckoe COMPOTUBICHUE TEIUIONMPOBOTHOCTH IUINHAPUIECKON CTCHKH.

17.9T1o Ha3bIBACTCS KOHBEKIIUEH, KOHBEKTHUBHBIM TEIIJI000OMEHOM,
TEIIOOTaAUEN ?

18.Cpopmynupyiite (usmueckyro CymHOCTh 3akoHa HproTtoHa-Puxmana.
Hanummre aHanutudeckoe BhIpaKEHUE, MPOAHATNZUPYHTE COCTABIISIONIHE.

19.Chopmynupyiite (u3nueckyro CYHMIHOCTh Kod(hduiMeHTa TErIooTaayn |
YKa)XHUTE OT KakuX (PaKTOPOB OH 3aBUCHT.

20.IuddepenimanbHbie ypaBHEHUs KOHBEKTUBHOTO TeruiooOMeHa. [louemy mx
HE MCTIONB3YIOT JUIsl onpeeneHns KoadduureHTa TernaooTaauu?

21. CymHocTb Teopuu noaodus. Y ciosus noaoodus. Teopembl mogoousi.

22 . Kputepun nonooust Nu, Gr, Pr, Re. M3 kakux ypaBHEHUN MOIy4YEHBI, YTO
XapaKTEepU3yloT, U3 Kakux (PU3MUECKUX BETUYMH cocTosT? Onpenenstommii pamep,
oTIpe/IeTstoNIas TeMreparypa.

23.Uto Ha3bIBaeTCA TEIJIOBHIM u3iydeHHeM? UYUTo Ha3bIBaeTCs IJTyYUCTHIM
TermoooMeHoM? YUTo Ha3bIBaeTCSI MTHTEHCUBHOCTBIO U3ITyYECHUS ?

24.CpopmynupyiiTe  MOHATHE  TOTJIOLIATENBHOW,  OTpa)kaTeabHOM U
MPOIMyCKAaTebHOM CITOCOOHOCTH Tea.

25.CopmynupyiiTe MOHATHE aOCOJIOTHO YEPHOro, aOCOJIOTHO Oeloro,
3€pKaJIbHOTO U TIPO3PAYHOTO Tea.

26.25. ®duznueckas CyIHOCTh U aHAIIMTUYECKOE BbIpakeHUe 3akoHOB Ctedana-
bonbnmana, Buna, Jlam6epra, [Tnanka, Kupxroda.

27.Pacuer TemnooOMEHa M3JIyYEHHEM MEXKAYy JByMS  HapauleIbHBIMU
MOBEPXHOCTSAMHU.

28.Pacuer TeruiooOMeHa MEXIy B3aWMHO OOIYYarolIMMH TOBEPXHOCTSIMH IPHU
HAJIMYUU SKpaHa.
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29.Yto HazwpiBaeTcs Terwionepenadeii. Chopmynmupyiite nonsatue kodpduimenta
TETUTONEPeIavX 1 TIOJTHOTO TEPMHUECKOTO CONTPOTUBIICHUS TEIUIONEePEaayn.

30.Kak momy4aroT pacueTHOE BBIpRKCHHE /ISl OMpPEICICHHUS TETUIOBOTO MOTOKA
IpU TEIUIoNepeave Yepe3 OJHOCIONHYIO MITOCKYIO0 CTEHKY?

31.Ompexaenenue TEIIOBOTO MOTOKA W TEMIIEpaTyp Ha MOBEPXHOCTH CTEHKU U B
TUIOCKOCTH CONPUKOCHOBEHHS CJIOEB TP TEIUIONEepesade uepe3 MHOTOCIONHYIO
TUTOCKYIO CTCHKY.

32.Jlunelinpli  kKOd(PGULIMEHT Terulonepesadyd MW JIMHEHHOE TEPMHYECKOe
COTIPOTHUBIICHHUE TEILJIONIEPEIauyl MPH TeIUIoNepeaaue 4epe3 MIINHIPUIECKYIO CTCHKY.

33.Kak moiy4aroT pacueTHOE BbIpaKEHHE JJISi OMpPEEICHNUs TeIIOBOTO MOTOKa
IpH TeIUIonepeiaye yepe3 OJHOCIONHYIO [UIMHAPUIECKYIO CTEHKY?

Bonpocul ona camocmosmenvnozo 0b6yyeHus

1. OmnpeneneHue TEMIOBOTO NOTOKA M TEMIIEPATyp HA MOBEPXHOCTU CTEHKH W B
IUIOCKOCTA COIIPUKOCHOBEHHUS CJIOEB IIPU TEIUIONEpeNade 4Yepe3 MHOTOCIOWHYIO
UIMHAPUYECKYIO CTEHKY.

2. Kak momy4aroT pacueTHOE BBIpRXEHHE JUIsl ONpPENIeTICHUs] TeIIOBOTO MOTOKA
IpHU TEIUIoNepeaade yepe3 OpeOpeHHYI0 CTEHKY?

3. Ilytu uHTeHCU(pUKALNU TETLIOepEIaUH.

4. JlaiiTe TmOHATHE KpPUTHYECKOro jauamerpa wu3oisnuu. Kak mnomobpats
TETJIOU30JIAIIMOHHBIN MaTepuall I MMOKPBITHS [THHIPUICCKON MTOBEPXHOCTH?

3.5. IIpomexyTOUHasI aTTeCTAMS

Bun npomexyToyHOW aTTecTali B COOTBETCTBUU C Y4YEOHBIM IUIAHOM IO
HarpasJIeHUIO MOAroToBKku 35.03.06 ArponHxeHepus — 3a4eT

BOHpOC])I, BbBIHOCHMBbIC HA 3a4€T

1. Wctopus hopMupoBaHUs U MOHATHE TEIJIOTEXHUKU KaK HAYKH.

2. UYrto u3yuaer TexHuyeckas tepmoauHamuka? [loHsTHe TepMOIUHAMUYECKON
CUCTEMBI, TEIUIOTHI, paboThl. [IoHSITHE paBHOBECHOTO COCTOSIHUS TEPMOAMHAMUYECKOM
CHUCTEMBI.

3. ITlonstne pabouero Ttema. MpeambHble W peanbHble Tasbl. [IpuBemuTe
IpUMEPHI.

4. ]JlaBieHue Kak mapamMeTp COCTOSIHUSI pabouero Tejia — IMOHATHE, €IUHMIIBI
U3MEPEHUS, CPEIICTBA U3MEPECHMUS.

5. Temmeparypa kKak mapaMeTp COCTOSIHUSI pabouero Tejia — MOHSATHUE, STUHULIBI
U3MEPEHUS, CPEIICTBA U3MEPECHMUS.

6. VYnenbHbIi 00BEM KaK MapaMeTp COCTOSHHUS pabodero Teiaa — IOHSTHE,
€UHULIBI U3MEPEHUSL.

7. AOcCOmIOTHOE JaBlICHHE, MaHOMETPHUYECKOE JaBIICHHE, O0apoMETpPHUYECKOe
JaBlieHHE, paspexxkeHue. OnpeaeneHus u CBs3b.

8. XapakTepuCTHYECKHE YpaBHEHUS COCTOSHUS HIealbHOTO raza. dusndeckuit
CMBICJI YHUBEPCAIbHON U MHIUBHUIYaJIbHON Fa30BbIX TOCTOSIHHBIX.

9. T'azoBwie cmecu. [laprmanpHOe naBnenue. 3akoH JlanpToHA.
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10. XapakTepucTruuecKkne ypaBHEHUS COCTOSIHUS JJISI TA30BBIX CMECEH.

11. CriocoObI 3a71aHus Ta30BBIX cMeceld. PacueTHbie BbIpakKeHUs.

12. TermoemMkocTh. Buibl yienbHOM TEMII0EMKOCTH, CBS3b MEXy HUMHU.

13. Ot kakux (hakTOPOB 3aBUCUT BEJIMYMHA TEIIIOEMKOCTH raza?

14. 3aBHUCUMOCTD TEIJIOEMKOCTH OT TEMIIEPATYPHI.

15. TToHATHSI ICTUHHOM U CpeaHEN TEIIOEMKOCTH.

16. YpaBuenue Maifepa u ero cMbICII.

17. TlepBblii  3aKOH  TEPMOJUHAMUKH:  (OPMYIHPOBKH, MaTeMaTHYECKOE
OTIMCaHUE.

18. [lonsiTe BHyTpeHHEW sHepruu. EnquHuisl nsmepenus. BHyTpeHHsst sHeprus
Kak (QYHKIMS TapamMeTpoB cocTossHMs pabodero tenma. Ompenenenne AU B
TEPMOJIMHAMUYECKUX MTPOIECCaX.

19. Tlonsitie SHTanbIMU. EauHUIBI W3MepeHHs. OHTANbNUS KakK QyHKIHS
rapaMeTpoB cocTosiHus pabouero Ttena. Omnpenenenne AH B TepmoanHamMuU4YecKux
nporeccax.

20. [lonsitue ouTponuu. EnuHuIBl u3MepeHUs. ODHTpONUs Kak  (QyHKIUS
napamMeTpoB cocTosiHusI pabouero Ttena. Ompexaenenue AS B TepMOIMHAMUYECKUX
nporeccax.

21. Ilonsitue pabOTHl B TEXHUYECKON TEpMOJIMHAMHKE. EAMHUIBI H3MepeHus.
PaGora kak dyHkuua mnponecca. OnpeneneHue pabOThl B TEPMOJUHAMUYECKHUX
npoueccax P-v -guarpamma.

22. IloHsATHE TEIJIOTHI B TEXHWYECKOW TEpMOIWHAMUKE. ENWHHIBI H3MEpeHus.
Tennora kak ¢yHKIUs npouecca. OmnpeneneHrue TEIIOTH B TEPMOJUHAMUYECKUX
nporeccax T-S -nuarpamma.

23. VI30XOpHBIN MpOIECC, €ro pacdyeT W aHaiu3 B p-L M T-S — KoOpAMHATaX.
Cxema pacnpeneneHus TenIOThI.

24. VI300apHBIi mpoIlecc, €ro pacdyeT W aHauu3 B p-V U 1-S — KOOpAHMHATAX.
Cxewma pacnpeieNieHUsl TETUIOTHI.

25. M3oTepMudecKuid mpoIecc, ero pacuer u aHaiau3 B p-v U T-S — KOOpJMHATaX.
Cxema pacnpeieNieHusl TETUIOTHI.

26. AquabaTHBIA MPOIECC, €r0 pacyeT M aHaliu3 B p-L U T-S — KOOpJWHATaX.
Cxewma pacnpeieNieHusl TETUIOTHI.

27. IlonutponHbie TMPOIIECCHl, pacuyeT W aHaimu3 B pP-L U T-S — KoOpAMHATAaX.
Cxewma pacnpeesieHus TEII0Thl (BapyUaHThI).

28. BoxstHoit map. UTto Ha3biBaeTcss BOJSHBIM TapoMmM? B dem 3akirodaetcs
CYIIHOCTh KurneHusi? Temneparypa KUIEHHUS.

29. lunamudeckoe paBHOBecue. HachblieHHbIH Tap. BiiakHbI HaCHIIEHHBIN
1ap, CyXOM HACBILICHHBIN Map, neperperbii nap. YTo Ha3bIBarOT CTEIEHBIO CYXOCTU U
BJIArOCOJICPKAHUEM Tapa?

30. [Ipontecc mapooOpazoBanusi B pP-v U T-S — koopauHarax. Temiora
napooOpazoBanus. [lapameTpbl KpUTHIECKOTO COCTOSIHUS BOJSHOTO TIapa.

31. TepmoauHaMuyeCKue MapaMeTpbl BOJASTHOTO TIapa U CBSI3b MEKy HUMH.

32. TepmoauHaMU4YeCKre MPOIECCHl BOASTHOTO Tapa B h-S — quarpamme. Pacuer
OCHOBHBIX TEPMOJIMHAMUYECKHUX MTAPAMETPOB.

33. Bnaxusiii Bo3ayx. OrmpenelieHHe HEHACHIIIIEHHOTO W TEPEHACHIIEHHOTO
BJIAKHOTO BO31yXa. TOYKa pOCHI.
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34. YnenpbHOe M OTHOCUTENBbHOE  Biarocoaepxkanue. AOcomoTHas U
OTHOCUTEJIbHAS BIAXKHOCTb.

35. h-d nuarpamma Bia)xHOTO BO3/yXa U ONPEISIICHUE €ro apaMeTPOB.

36. [ToHsiTHEe TEPMOAMHAMUYECKOTO MTOTOKA, YpaBHEHUE HEPA3PHIBHOCTH MOTOKA.
Pacnionaraemas pabota, CeKyHIHbIN pacxoj rasa.

37. MecTHast CKOpocTh 3BYyKa, unciio Maxa. KomOunupoBanHoe coruio JlaBass

38. Kputuueckoe naBieHHE, KPUTUUYECKAs] CKOPOCTb, KPUTUYECKOE OTHOILICHUE
nasnenusi. Coria, 1u¢ @ y30pHI.

39. JlpoccenupoBanue. CymiHocTh nporiecca. I dext Jxoymns-Tomcona.

40. Metoast ouenku Oddexra [Ixoyna-Tomcona (nuddepeHuanbHpii u
MHTETpaNbHbIN Ipoccenb-3ddextsl). Temneparypa unsepcun. Kprpas nuHBepcum.

41. Komnpeccopel.  Hasnauenme u  kiaccudukamus.  [aiite  cxemy
OJIHOCTYTIEHYATOI'0 MOPIIHEBOI0 KOMIIPECCOPA U MOSICHUTE MPUHLIMI €T0 TEUCTBHS.

42. Kakoi koMIpeccop Ha3bIBaIOT UcabHBIM? JlaliTe aHamu3 U CpaBHEHHE B P-V
— JuarpamMme KOMIIPECCOPOB, pabOTaloUMX MO aauadaTHOMY, MOJUTPONHOMY U
U30TEPMHUYECKOMY ITPOLIECCAM CHKATHS.

43. JIns 4Yero NpUMEHSAIOT MHorocryneHdaroe cxarue? IlpuBenure p-v —
JUarpaMMy KOMIIPECCOpPA C MHOTOCTYIIEHUAThIM CKATHEM M JJAUTE €€ aHaJIN3.

44. JleficTBUTENbHAS WHIUKAaTOpHAs auarpaMma OJIHOCTYTIEHYaTOT O
KOMIIpECCOpa M €€ OTIMYMS OT P-LV — JHarpaMMmbl HJIEAaJIbHOTO KOMIIpECCOpa.
[TokazaTenu 3()PEeKTUBHOCTU UHANKATOPHON AUArpaMMbl KOMIIpeCCcOopa.

45. Bropoil 3aKOH TEpMOJMHAMUKH, €ro (GopMyiupoBKU. PaBHOBEcHbIE H
HEpaBHOBECHbIE TMporecchl. CBsI3b NMOHATHUI PAaBHOBECHBIE MPOLECCH C MOHITHIMU
00paTUMBIX U HEOOPATUMBIX MPOIIECCOB.

46. Ilonsatue o nwmkinax. Ilokazatenn >(PQPeKTUBHOCTH TPSMBIX M OOPATHBIX
LIUKJIOB.

47. Ilpsimbie 1 oOpatHble Hukibl. Tepmuueckuit KIIJ[ 1mukma. XonoaunbHbIN
kodppunment. opmyna onpenenenust. Du3nuecKkuii CMBICI.

48. Crnoxnbie nukibl. CylmHOCTh TEIIOPUKAIIMA U €€ TPUMEHEHHE B HApOJHOM
XO35HCTBE.

49. Ilpssmoit u oOpatHbiii 1mkiasl KapHo. AHanmu3 1ukiIoB B P-v u T-S —
auarpamMMme. TepMuueckuid KOA(G(UIIMEHT TMOJe3HOro JSHCTBHUS.  XOJOMMIBHBIA
KodhPUIHEHT.

50. Cxema IICY Ha HacCBHIIIEHHOM BOJSHOM Mape, TeopeTHdecKas OCHOBa (p-v-
auarpamMma), mokaszateau 3 (MEKTUBHOCTH U IPUHIIUII €€ PaOOTHI.

51. Cxema IICY Ha meperperoM BOJSHOM Iape, TEOpEeTHYeCcKas OCHOBa (p-v-
nuarpaMma nukina Penkuna), mokazarenu 3QpGeKTUBHOCTH U IPUHIUI €€ padOTHhI.

52. Cxema I'TY, nokazarenu 3pPeKTUBHOCTH U TPUHIIUI €€ padOTHI.

53. Hukn Otrto. AHanu3 mukia B P-v u T-S — nuarpamme. CreneHb CKaTusl.
Tepmuueckuit KOAQPUIIUEHT MOJIE3HOTO ACHCTBUS.

54. uxkn Juzenda. AHaim3 1uukina B p-v U T-S — nguarpamme. CTeneHb
MIPEABAPUTEILHOTO paciupenus. TepMudeckuii K03 OUIIMEHT MOJIE3HOTO TCUCTBUS.

55. Hukn Tpunknepa. AHanu3 nukia B p-v u T-S — nuarpamme. TepMuueckuit
KO3 GHUIMEHT TOJIE3HOTO JISHCTBHS.

56. CpaBHeHHE UAEATbHBIX LUKIOB MOPUIHEBBIX JBUTATENCl BHYTPEHHETO
CropaHusl.
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57. Hukn (p-v u T-S) U cxema MapOKOMIIPECCOPHOW XOJIOJUIBLHONW YCTaHOBKH.
XO0J0AUIIbHBINA KOA(PHUITUEHT.

58. [ukJ1 mapoKOMIPECCOPHOM XONOIUIBLHOM ycTaHOBKH B h-lgp — koopauHaTax.
HazoBute cocrosinust paboyero Tena B KaI0M TOUKE U MPOIIECCHI ITUKIIA.

59. AGcopOrmoHHas XOJIOJUIbHAs ycTaHoBKa. CxeMa, MPUHIMI JACHCTBUS U
pacyeT XOJIOAMIBHOrO KO3 puimeHTa.

60. [TapoaxkekTopHass XoJOoAWJIbHAs ycTaHOBKa. Cxema, MPUHIMUI JEUCTBUS U
pacyeT XOJIOAWIBHOrO Ko3(ppuimeHTa.

61. TermnoBoit Hacoc. Cxema, MPUHIINI JCHCTBHSL.

62. Paboune Tena TEMIOBbIX HACOCOB.

63. Kimaccuukanus TerioBsIX HACOCOB.

64. [lukn TemoBOro Hacoca B [-S-gmarpaMMe W TIOKa3aTeld  €ro
s pexTUBHOCTH.

65. Pacuer xoaddurmenta npeodpa3oBaHus TEIIOTHI TEIJIOBOTO Hacoca.

66. Uro wHaspiBaeTca TemooOMeHoM? HaszoBuTe U3BECTHBIE BaM  BUJbI
TEII000MEHa.

67. Uto Ha3bIBaeTCs TEIUIONPOBOIHOCTHIO? KakoB MexaHM3M IepeHoca TerIoThl
TEITIONPOBOIHOCTHIO?

68. Uro Ha3biBaeTCcsi TeMmriiepaTypHbiM mojem? Kakue BUIbI TeMmIepaTypHBIX
noJiel BaM U3BECTHBI?

69. ChopmynupyiiTe MOHATHE TEMIIEPATYPHOTO IPATUCHTA.

70. Uto Ha3bIBacTCS TEIIOBBIM IMOTOKOM, YACIBHBIM TEIUIOBBHIM MOTOKOM? KX
0003HaYEeHHE, Pa3MEPHOCTbH, HAIPABIICHHUE.

71. dusnyeckas cynHOCTh 3akoHa Dypbe. AHATUTUYECKOE BhIPAXKEHUE, aHAIHU3
COCTaBIISOIIUX.

72.KoappunmenTt TermmonpoBOAHOCTH: HU3HUECKUN CMBICT, OT Kakux (haKTOpoB
3aBucHT. KodpPuImeHT TemmonpoBOIHOCTH Ta30B, JKHIKOCTEH, AUAIEKTPHKOB,
METaJJIOB.

73.KoadduirieHT TemrepaTyponpoBOAHOCTA. UTO UM ompenensieTcss U OT YEero
OH 3aBHCHT.

74. IluddepenmanbHOE ypaBHEHUE TEIUIONPOBOIHOCTH. AHAIN3 COCTABIISIIONTUX.
VY ci10BUsL OMHO3HAYHOCTH.

75.Kak moiy4aroT pacueTHOE BBIPXKEHHE IS OMPESICHUS TEeIUIOBOTO MOTOKA
TETUIONPOBOIHOCTBIO YEPE3 OJTHOCIONHYIO TIJIOCKYIO CTEHKY?

76.Kak momy4aroT pacueTHOE BBIpaKCHHE ISl OMpPEIEICHHUs TETUIOBOTO MOTOKA
TETUTONIPOBOHOCTHIO Y€PEe3 MHOTOCIONHYIO MIOCKYIO0 CTEHKY?

77.Kak moiy4aroT pacueTHOE BBIpaKCHHE ISl OMpPEEICHNUs TETUIOBOTO MOTOKA
TETUTONIPOBOTHOCTHIO YePe3 OTHOCIONHYIO ITUITHHIPHUECKYIO CTCHKY?

78.Kak moiy4aroT pacueTHOE BBIpaKCHHE JIsi OMpPEIEICHHUs TETUIOBOTO MOTOKA
TETUTONPOBOHOCTHIO Y€PE3 MHOTOCIONHYIO IUIHHIPHUIECKYIO CTEHKY?

79.Kak momy4aroT pacueTHOE BBIPKECHHE IS OMPESICHHUS TEeIIOBOTO MOTOKA
TEIUIONPOBOAHOCTBIO Yepe3 HIAPOBYIO CTEHKY?

80.Tepmuueckoe COMPOTUBIICHUE TEIUIONMPOBOJHOCTH IUIOCKOM CTeHKH. YTO
OTIpe/IeIIsieT TEPMUYECKOE COMPOTUBIIEHUE TETJIONPOBOIHOCTH TUIOCKON CTEHKH?

81. Tepmuueckoe CONMPOTUBIECHUE TEIJIONPOBOAHOCTH IIHMIIMHAPUYECKON CTEHKH.
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82.Yto Ha3bIBACTCS KOHBEKIIHEH, KOHBEKTHUBHBIM TEII000MEHOM,
TEIJIOOTaAUEN ?

83.Chopmynupyiite (U3MUYECKYI0 CYIIHOCTh 3akoHa HproToHa-Puxmana.
Hanuimure aHanuTuueckoe BoIpakeHHe, MPOaHAIU3UPYHTE COCTABIISIFOIITHE.

84.Chopmynupyiite (GU3UYECKYIO CYITHOCTh KOA(DPHUIMEHTAa TEeII00TaAaud |
YKaXUTE OT KakuxX ()aKTOPOB OH 3aBUCHT.

85. luddepennmanbaple ypaBHEHUSI KOHBEKTUBHOTO TeruiooOMeHa. [louemy mx
HE UCHOJIL3YIOT JIJIsl onpeieieHus: KodhGUIMeHTa TeraooTaaun?

86. CymHocTs Teopun moAoous. Y ciaoBus noaoous. Teopemsl moao0us.

87.Kputepun momobuss Nu, Gr, Pr, Re. M3 kakux ypaBHEHU! IMMOIy4YEHBI, YTO
XapaKTepU3yIoT, U3 KaKuxX (PU3HUECKUX BEIUYMH CcOCTOST? Omnpenesisionmii pa3mep,
oTIpe/IeNsAtoNIas TeMreparypa.

88.Uto Ha3piBaeTCs TEIUIOBBIM H3NMyuyeHHeM? UTO Ha3bIBaeTCs JTyYUCTHIM
Term1oo00MeHoM? YTo Ha3bIBAa€TCSI MTHTEHCUBHOCTBIO U3ITYYCHUS ?

89.ChopmynupyiiTe  MOHATHE  TOTJOWIATEIBHOM,  OTpakaTelIbHOU U
IpOIyCKaTeIbHOM CIIOCOOHOCTH Tea.

90.Chopmynupyiite MoHATHE aOCOJIOTHO YEPHOro, aOCOJIOTHO Oeloro,
3€pKaJIbHOTO U IIPO3PavyHOro Tea.

91. ®uznueckast CyIIHOCTh M aHAJIMTUYECKOE BbIpakeHue 3akoHOB Credana-
bonbumana, Buna, Jlam6epra, [Inanka, Kupxroda.

92.Pacuer TemwmooOMEHa M3IyYEHHEM MEXKAYy JBYMS TapauleIbHBIMU
MMOBEPXHOCTSIMH.

93.Pacuer TeruiooOMeHa MEXIy B3aWMHO OOIYYarOIIMMH MOBEPXHOCTSIMH TPHU
HAJIMYUH DKPaHa.

94.Yrto nazwpiBaeTcs Terionepenadeii. Chopmynupyite moHsTue KodPpPuirenTa
TETUIONEPeIavy U TIOTHOTO TEPMHUYECKOTO COMTPOTUBIICHUS TETJIONEePEeIayn.

95.Kak moiy4aroT pacueTHOE BhIpaKECHHE ISl OMpPEEICHNUs TETUIOBOTO MOTOKA
[pU TEIUIoNepeaue Yepe3 0AHOCIONHYIO MIIOCKYIO0 CTEHKY?

96.0Onpenenenre TEIJIOBOTO MOTOKA U TEMIIEpaTyp Ha MOBEPXHOCTH CTEHKU U B
IUIOCKOCTH CONPUKOCHOBEHHS CJIOEB NpU TEIUIONEepenade uepe3 MHOTOCIOMHYIO
IUIOCKYIO CTEHKY.

97.Jluneitnpli  KO3GGUIMEHT TerUlonepeaayn W JIMHEWHOE TEePMUYECKOe
COTIPOTHUBIICHUE TEIIJIONIEPEIauyl MpH TeIIoNnepeaayue yepe3 HMINHIPUYECKYIO CTEHKY.

98.Kak momy4aroT pacueTHOE BBIpaKCHHE JJISI OMpPEEICHNUs TETIOBOTO MOTOKA
NpU TEIUIoNepeave Yepe3 OHOCIONHY0 IUTUHAPUIECKYIO CTEHKY?

99.Ompexaenenue TEMIOBOTO MOTOKA W TEMIEpaTyp Ha MOBEPXHOCTH CTEHKU U B
TUIOCKOCTH CONPUKOCHOBEHHS CJIOEB TIpHU TeIUIoNepenade uepe3 MHOTOCIOWHYIO
IWIHHIPUYECKYIO CTCHKY.

100. Kak mnoaydarOT pacueTHOE BBhIpAXKEHUE JIA OMNPEACIICHHS TEIIOBOTO
MOTOKA IIPH TEIUIoNepeade yepe3 opeOpeHHyYI0 CTEHKY?

101. Ilytu uHTeHCH(UKALMU TEIUIONEPEIAUH.

102. JlaiiTe TOHSATHE KPUTUYECKOTO aMaMmeTpa wu3oismuu. Kak momo0parth
TETJIOU30JIAIIMOHHBIN MaTepral JAJi MOKPBITHS [IIUHIPUIECKON MTOBEPXHOCTH?
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4. MeTtoanueckne MaTepuaJibl, ONpeaesiiomue Npoueaypbl OlleHNBAHUS 3HAHUIA,
YMEHUIi, HABBIKOB U (MJIM) ONBITA AeATEJILHOCTH,
XapaKTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETEH UM

4.1 Ilpoueaypsbl OLleHNBAHUS 3HAHU, YMEHUI, HABBIKOB
U (WIM) ONBITA AeSITeJIbHOCTH

Kontponp pe3ynpTaToB 00y4deHHs, JTalmoB U YypoBHSI (POpMHUpOBaHUS
KOMIETEHIMN 1Mo AUCHUIUTHHE «TernmoTexHuKa» OCYIIECTBISETCS 4epe3 MPOBEICHUE
BXOJIHOTO, TEKYILIET0, PYOEKHBIX, BBIXOJHOTO KOHTPOJIEH U KOHTPOJIS CaMOCTOSITEITbHOM
paboTHI.

@opMbI TEKYyILIET0, MPOMEKYTOYHOTO W HUTOTOBOTO KOHTPOJII M KOHTPOJbHBIE
3aJJaHus Ui TEKYIIero KOHTPOJIsl pa3pabareiBaioTcs Kadeapoil ucxoas u3 cnenuduku
JUCLMIUIMHBL, U YTBEP)KJAIOTCS Ha 3aCeIaHuu Kadeapbl.

4.2 Kputepuu OueHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH,
XapaKTepHU3yLHUX dTanbl (POPMUPOBAHUA KOMIIETCHIMH B IpoLecce 0CBOCHUS
00pa3oBaTe/bHOM MPOrpaMMBbI

Onurcanue MmIKaabl OIEHUBAHUS AOCTHXKCHUS KOMIETEHUMH MO JUCLUIUIMHE
npuBeAeHO B TabuIle 6.

Tabnuua 6
YpoBeHb OtmeTka no nATHOAUIBHOM cucTeMe Onucanue
OCBOCHHS (3auer)
KOMIETEHIIUU
6blCOKUIL «OTJINYHO» | «3aYTEHO» | «3aYTEHO OO6yuaromuiics 0OHapy H
(0TIHYHO)» BCECTOPOHHEE, CHUCTEMaTH4YEeCKOoe U

rirybokoe 3HaHHe y4eOHOTO MaTepuaa,
yMeeT CBOOOJTHO BBITIONHATH 3aJaHUs,
NpeayCMOTPEHHbBIE MporpamMmoit,
YCBOWJI OCHOBHYIO JIUTEpaTypy |
3HAKOM c JIOTIOJTHUTENBHON
JIUTEPaTypou, PEKOMEHIOBAaHHOM
MPOrpamMMOH. Kak MPaBUIIO,
oOyyaroluiicss MposBIsAET TBOPUYECKUE
CIOCOOHOCTH B NOHUMaHUH,
M3JI0)KEHUHN u HCII0JIb30BaHUU
Martepuazia

bazoeulit «XOpOIIO» | «3aU4TEHO» | «3aUTCHO OOyuatomuiics OOHAPYKHI — IIOJTHOE
(xoporro)» 3HaHUE y4eOHOro MaTepuala, YCIEUIHO
BBINOJIHAET peLyCMOTPEHHBIE B
[porpamMMe 3a7aHusl, yCBOUJI OCHOBHYIO
JIUTEpaTypy, PEKOMEHIOBaHHYIO B
porpamme
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nopozoewlii «YIOBJIETB | «3a4TE€HO» | «3a4YTCHO OOyuatomuiics OOHAPYXWJI ~ 3HAHUS
OpPHUTEITLHO (YIOBIETBOPUT | OCHOBHOTO Yy4eOHOro wmarepuaga B
» €JILHO)» 00BeME, HEOOXOIUMOM IS
JajdpHEHIIe ydeObl M TIpeacTOosIIei
paboThl MO Mpodeccuu, CIpaBisSeTCs ¢
BBITIOJITHEHHEM TPAKTUYECKUX 3aJaHUMH,

MIPELyCMOTPEHHBIX IPOrpaMMON,
3HAKOM C OCHOBHOW JIUTEpPATypoOu,
PEKOMEHTOBAHHOM MPOrPaMMOH,

JIOITYCTUJ TOTPEIIHOCTA B OTBETE HA
IK3aMEHE " npu BBIIOJIHEHUH
3K3aMEHAIIMOHHBIX 3aJIaHuM, HO
o0imamaer HEOOXOOMMBIMU 3HAHUSIMU
JUId UX YCTPaHECHUS MOJ PYKOBOJCTBOM

MpenoaaBaTens
— «HEYNIOBJIE | «HE «HE 3aYTEHO OOyuaromuiicss 0OHapyKUII POOEIBI B
TBOPUTENb | 3aYTEHO» (HeyIOBIETBOp | 3HAHUSX OCHOBHOTO y4eOHOro
HO» UTEIIBHO) Marepuaa, JOITYCTHI
MPUHLIMIINATbHbBIE OLIMOKHU B
BBITIOJTHEHUN MPETyCMOTPEHHBIX

IpOrpaMMoON MPaKTUYECKUX 3aJaHuM,
HE MOXXET NPOJODKUTh 00ydYeHHUe WU
OPUCTYNUTh K  NpoecCHOHATBHON
JESATEIILHOCTH 1o OKOHYaHUU
oOpa3oBaTenbHON opraHu3anmuu  0e3
JIOTIOJIHUTENbHBIX 3aHATUN

4.2.1. Kputepun OnieHKH YCTHOTO OTBETA MPHU MPOMEKYTOYHOH aTTeCTAllUN

[Ipu oTBeTE HA BONIPOC OO0YUAIOIIUNACS TEMOHCTPUPYET:

3HAHUSA:

TEOPETUYECKUE OCHOBBI TEXHUYECKOU TEPMOJIMHAMHUKU; OCHOBHBIE
TEPMOJUHAMHUYECKHUE MMPOUECCHI UAEATBHOTO ra3a, BOASHOIO Napa U BIAXKHOTO BO3AYXa;
OCHOBHBIE IIMKJIbI TEIJIOBBIX MAIIMH W XOJIOJWJIBHBIX YCTaHOBOK; YCTPOMCTBO M
MPUHLMUN JCUCTBUS NPUOOPOB ISl TEIUIOTEXHUUYECKUX U3MEPEHUM (u3mMepeHus
TEMIIEPATypPhl, JABJICHUS, PACXOJIOB CpPEeAbl U JIp.), METOJbI U CPEACTBA MPOU3BOJICTBA
TEIJIOThI;  KJacCUPUKAIMIO, OCOOCHHOCTH  KOHCTPYKIMM M JKCIUTyaTalluu
TEMJIOTEXHUYECKOTO 000PY/I0BaHUS;, 3aKOHBI MEPEHOCa TEIUIOThl U DHEPIHH; 3aKOHBI,
OTIPEIENSAIONIUE  TETJIONMPOBOJAHOCTh,  KOHBEKTUBHBIA  TEIUIOOOMEH,  TEIJIOBOE
U3IIy4CHHE, TEOpUI0  Mmojao0usi, Kak METOJ  PAIMOHAILHOTO  MPOBEACHUS
OKCIIEPUMEHTAILHBIX ~ HMCCIICIOBAaHUM;  CIOCOOBI  pacdera TEIIOBOTO  IOTOKa
TETJIONPOBOHOCTHIO, W3IyY€HHUEM, TPU KOHBEKTMBHOM TEIJIOOOMEHE B Ciydae
CBOOOJTHOTO ¥ BBIHYKJICHHOTO JBIDKEHUS KUIKOCTH B PA3IMYHBIX T€OMETPUUYECKUX
CUCTEMaX, MPH TEIUIONEPEAAUE UEPE3 CTCHKY.

YMEHHUS:

MPUMEHATH MEPBBIA 3aKOH TEPMOJAVMHAMHUKH I COCTABICHUSI YHEPreTUYECKOIrO
OanaHca TEIUIOTEXHUYECKUX YCTAaHOBOK; MCIOJIb30BaTh YypPaBHEHUSI COCTOSHUS
UJICAJIBHOTO Ia3a U Ta30BbIX CMECEN; MPOBOAUTH aHAIU3 U PACUET TEPMOJUHAMUYECKUX
MPOLECCOB M3MEHEHHSI COCTOSIHMS HWJCATBbHOTO Ta3a, BOASHOIO IMapa W BIAXHOTO
BO3/yXa; PaCCUUTHIBATH IMPOLECChl MCTCUCHUS W JAPOCCEIMPOBAHUS TA30B U IApOB;
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MPOBOAMTH aHaMu3 3P PeKTuBHOCTH HUKIOB TeroBbix aAurateneii (ABC, IICY, I'TY),
XOJOJWJIBHBIX YCTAaHOBOK, TEIUIOBBIX HACOCOB C pacyeToM KOJIMYECTBEHHBIX
XapaKTepUCTUK ATOW 3()PPEKTUBHOCTH; MCIIONB30BaTh 3aKOHBI TEIJIOBOIO IMEPEHOCA;
OPUMEHATh HA NPAKTHUKE METOAbl TEOPETHYECKOIO0 U AKCIEPUMEHTAIbHOIO
UCCIIEIOBaHUS TEINIOOOMEHA; PACCUUTHIBATH TEILJIOBBIC IOTOKH Y€PE3 Pa3INUHbIC BUIbI
CTEHOK TEIJIOOOMEHHBIX annapaTroB.

BJIaJlcHHEe HABBIKAMM:

UH)XCHEPHbIMU METOJIaMU PAILlMOHAJIBHOIO HCIIOJNB30BAHUS TPAAULMOHHBIX U
HETPaJUIMOHHBIX MCTOYHHUKOB SHEPIUH; METOJAMH IPOECKTHUPOBAHUS YCTPOMCTB IS
TEXHOJIOTHYECKUX IPOLECCOB; HABBIKAMH TBOPUYECKOTO HCIOJIb30BAHUS OCHOBHBIX
3aKOHOMEPHOCTEN TEIJI000OMEHa MpU PEUICHUM KOHKPETHBIX 3a/Jad MpU MPOBEICHUU
pacueTa JIEMEHTOB TEeIJIOIHEPreTHYECKOI0 000PY/JOBAHUSI.

Kpurtepum oieHku

OTJIMYHO oOyJaronuicst AeMOHCTPUPYET:
- 3HaHM€  Mmarepuaga  (TCOPETUYECKHE  OCHOBBI  TEXHMYECKOMU
TEPMOJMHAMHUKH;  OCHOBHBIE  TEPMOJIMHAMUYECKHE  MPOIECCHI

UJEANBHOTO Ta3a, BOASHOTO Tapa M BJIAXKHOIO BO3AyXa; OCHOBHBIC
LMKJIBl TEIUIOBBIX MAIIMH U XOJOJUJIbHBIX YCTAaHOBOK; YCTPOMCTBO U
NPUHIUI JIEUCTBHUST TPUOOPOB ISl TEIUIOTEXHUYECKUX H3MEPECHUM
(M3MepeHus TeMIepaTyphbl, JaBJICHHS, PACXOI0B CPEMbI U JIP.), METOIbI
U CpEICTBa MPOM3BOJCTBA TEIUIOTHI; KIACCHU(UKAIUIO, OCOOCHHOCTH
KOHCTPYKIUU M OKCIUTyaTallil TEIUIOTEXHUYECKOTro 000pYAOBaHUS;
3aKOHBI TEPEHOCAa TEIUIOTHl W SHEPruH; 3aKOHBI, OMPEACISAIOIINE
TETJIONPOBOHOCTb, KOHBEKTHUBHBIN TEIIO00MEH, TEIJI0BOE
U3JIy4eHHE; TEOPUIO TTOA00MS, KaK METO] PAIlHOHAILHOTO TIPOBEICHUS
AKCIIEPUMEHTAJIBbHBIX HCCIEeIOBAaHUM; CIMOCOOBI pacueTa TEerI0BOro
MOTOKA TEIJIONMPOBOAHOCTBIO, HW3JIYYCHHEM, IIPH KOHBEKTUBHOM
TeriooOMeHe B cllydae CBOOOJHOTO M BBIHYXXICHHOTO JBUKCHUS
JKUJKOCTA B Pa3IMYHBIX ~ TE€OMETPUYECKHX  CHUCTEMaxX, MpH
TeIUIonepenaye 4epe3 CTEHKY), MPaKTUKU TMPUMEHEHUs Marepuana,
WCYEPIBIBAIOIIE U TIOCJIENOBATEIbHO, YETKO U JIOTHYHO H3Jlaraet
MaTrepua, XOpollo OPUEHTUPYETCS B MaTepuale, He 3aTPYAHSETCS C
OTBETOM TPU BUJIOW3MEHEHUU 3aJJaHUN;

- yMeHHe (IPUMEHSTh MEPBbIN 3aKOH TEPMOJAUHAMUKH JIJIsl COCTaBIEHUS
YHEPTreTUYECKOTO OananHca TETUIOTEXHUYECKUX YCTaHOBOK;
HCIIOJIb30BaTh YPABHEHUsI COCTOSIHUS HIEAIBbHOTO Ta3a U Ta30BbIX
cMecel; TPOBOJIUTh aHAJIW3 U PacyeT TEPMOJIUMHAMHYECKUX MTPOIIECCOB
M3MEHEHUSI COCTOSHUS MJI€aJIbHOTO ras3a, BOASIHOTO Mapa M BIAXHOTO
BO3/IyXa; PacCUYUTHIBATh TMPOIECCH HUCTEUEHUS U JPOCCEIUPOBAHUS
ra3oB W MapoB; MIPOBOJUTH aHATH3 d(PHEKTHBHOCTH IUKJIOB TEIIOBBIX
neurareneit (IBC, [ICY, I'TY), X0nOAUIBHBIX YCTAHOBOK, TETLIOBBIX
HACOCOB C pPacdyeToM KOJIMYECTBEHHBIX XapaKTEPUCTHK OITOMH
3G (HEeKTUBHOCTH; HCMHOIB30BaTh 3aKOHBI TEIUIOBOTO  TEPEHOCa;
MIPUMEHSATH Ha MPaKTHUKE METO/IbI TEOPETHIECKOTO u
AKCIIEPUMEHTAILHOTO HCCIEIOBAaHUSl TEIUIOOOMEHa; pPacCUUTHIBATH
TEIJIOBBIE TOTOKM Yepe3 paszInyHble BBl CTEHOK TETUIOOOMEHHBIX
armapaToB), UCIOJIb3ysl COBPEMEHHbBIE METOJbl M IOKa3aTelu TaKOU
OIICHKH;

- YCIEIIHOE M CHUCTEMHOE BIJIQJICHHUE HAaBbIKAMU YTEHUS U OLICHKHU
JAHHBIX / pe3yJabTaTOB / JOKYMEHTOB / CBeACHHWH / WHGOpMAIN

22




(pallMOHAILHOTO KCIIOIB30BAHUS TPATUIUOHHBIX M HETPAIUIIHOHHBIX
HUCTOYHUKOB JHEPIuy; IIPOEKTUPOBAHUS YCTPOMCTB JU1sL
TEXHOJIOTHYECKUX HPOIECCOB; HaBBIKAMH TBOPYECKOTO
UCIIOJIb30BAHUSI OCHOBHBIX 3aKOHOMEPHOCTEH TeIuiooOMeHa Ipu
pCIICHHN KOHKPETHBIX 3a/ay MPH IPOBEICHUU pacyueTa 3JIEMEHTOB
TEIUIOPHEPTETUYECKOr0 000PY/I0BAHH)

XO0pOIIo

oOyuaronuics AeMOHCTPUPYET:
- 3HaHME Marepuana, HE JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEU

(TeopeTHueckue OCHOBBI TEXHHUUYECKOW TEPMOJMHAMHUKH, OCHOBHBIC
TEPMOJIMHAMHYECKHE TPOLECCH HACATBHOTO Ta3a, BOASHOTO Hapa U
BJIQKHOI'O BO3/yXa; OCHOBHBIE€ LMKJIbl TEIUIOBBIX MAIIUH U
XOJOAUIIBHBIX ~ YCTAaHOBOK; YCTPOHCTBO ¥ MNPHUHLIMIT JACUCTBHUS
npuboOpoB Ui TEIUIOTEXHUYECKUX  M3MEpeHHH  (M3MepeHus
TEMIIepaTyphbl, 1aBJICHUS, PACXOJ0B CPEIbI U Jp.), METOJBI U CPE/ICTBA
IPOM3BOJICTBA TEIJIOTHI; KJIaCCU(UKALINIO, 0COOEHHOCTH KOHCTPYKLIUU
M DKCIUTyaTalliM  TEIUIOTEXHUYECKOTO  O0OpYAOBaHMS, 3aKOHBI
nepeHoca  TeIJIOTBl WM JHEPruM;  3aKOHbI,  ONpeAessroIne
TEIUIONIPOBOAHOCTh, ~ KOHBEKTHUBHBIH  TEIUNIOOOMEH,  TEIIOBOE
U3JIy4eHue; CIIOCOOBI pacuera TEIIOBOTO [IOTOKA
TEIUIOTIPOBOAHOCTBIO, U3TYYCHUEM, NTPH KOHBEKTUBHOM TETNIOOOMEHE
B ciy4yae CBOOOJHOI'O M BBIHYKICHHOIO JBMXKEHHUS XHJIKOCTH B
Pa3IUYHBIX TEOMETPUUCCKUX CHCTEMaX);

B LIEJIOM YCHEIIHOE, HO COJAEpIKallie OTIENIbHbIE MPOOesbl, yMEHUE
(IpUMEHATh TEpBBIA 3aKOH TEPMOJUHAMHUKH JUISL  COCTABJICHUS
HHEPIreTUYECKOro OanaHca TEIUIOTEXHUYECKUX YCTaHOBOK;
UCIOJIb30BaTh YPABHEHUS COCTOSHUS MJCAbHOIO Ta3a U Ta30BBIX
cMecel; MPOBOINUTH aHAIU3 M PacueT TePMOJIUHAMUYECKHX MPOIECCOB
U3MEHEHMs COCTOSIHMS MJEalbHOIO ras3a, BOASHOIO Hapa M BIAXXHOT'O
BO3/yXa; pPacCUUTHIBATh MPOIECCHl MCTEUCHHS W JPOCCEIUPOBAHUS
ra3oB M NapoB; NPOBOIUTH aHATN3 3(P(HEKTUBHOCTH LIUKIOB TEIUIOBBIX
nsurateneit (JABC, IICY, I'TY), X0n0IuIbHBIX YCTAaHOBOK, TEIJIOBBIX
HacOCOB C pacyeToM KOJIMYECTBEHHBIX XapaKTEPUCTUK  ITOMN
9 PEKTUBHOCTH; HCIIOJIB30BATh 3aKOHBI TEIUIOBOTO TIEPEHOCA),
UCTOJIb3Ysl COBPEMEHHBIE METO/IbI U TIOKA3aTeIN TaKOW OLIEHKH;

B IEJIOM YCIEIIHOE, HO CoJeprKamiee OTAETbHBbIE MpOOeNbl HIN
COIIPOBOKJAIOIIEECS] OT/ENbHBIMU OIIMOKAMU BIIAZICHUE HABBIKAMU
YTEHMs] U OLIEHKH JAHHBIX / Pe3ylbTaToOB / IOKYMEHTOB / CBEACHUN /
uHpopManuy (palMOHAIBHOTO HCIOJIB30BAaHUS TPAJAULMOHHBIX U
HETPAJUIIMOHHBIX UCTOYHUKOB SHEPTHH; MPOCKTUPOBAHUS YCTPONCTB
JUI TEXHOJIOTMUYECKUX MPOILIECCOB; PEIIeHHUs] KOHKPETHBIX 3a/ad Ipu
MIPOBE/ICHUHT pacuera JIIEMEHTOB TETUIOIHEPTETHYECKOTO
000pyI0BaHUs1)

YI0BJIETBOPHUTEILHO

oOyuaronuics 1eMOHCTPUPYET:
- 3HaHMS TOJHKO OCHOBHOT'O MaTepuasa, HO He 3HaeT JieTajeH,

JIOTTYCKaeT HETOYHOCTH, JIOMYCKAaeT HETOYHOCTU B (POPMYJIMPOBKAX,
HapyIaeT JIOTHYECKYIO ITOCIIEI0BATEIbHOCTD B U3JI0KECHUU
POrpaMMHOT0 Matepualia (TeOpeTHYSCKHE OCHOBBI TEXHHYECKOM
TEPMOJAVHAMUKH; OCHOBHBIE TEPMOJUHAMUYECKUE ITPOLIECCHI
MJICABHOTO Ia3a, BOJSHOIO Mapa U BIaXXKHOTO BO3yXa; OCHOBHBIE
LUKJIBI TEIUIOBBIX MAIVH U XOJIOAWIBHBIX YCTAHOBOK; YCTPOUCTBO U
MPUHLINI JeHCTBUS PUOOPOB ISl TEIUIOTEXHUYECKUX U3MEPEHUN
(M3MepeHHs TeMIIepaTyphbl, IaBJICHHS, PACXO0B CPEMBI U 1IP.);

- B IIEJIOM YCHEIIHOE, HO HE CUCTEMHOE YMEHHE (IPUMEHSITh NEePBBIi
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3aKOH TEPMOJAMHAMUKH JUTsI COCTABJICHHUS YJHEPTETHUECKOTO OalaHca
TEIUIOTEXHUYECKUX YCTAHOBOK; UCIIOJIb30BATh YPABHEHUSI COCTOSHUS
UJICaTbHOTO ra3a M ra30BbIX CMECEH; MPOBOANTH aHATN3 M PacyeT
TEPMOJUHAMHYECKHUX TPOIIECCOB U3MEHEHUSI COCTOSHUS HICaTHhHOTO
rasa, BOJISTHOTO Tlapa M BIAXKHOTO BO3/yXa; PACCYUTHIBATH MTPOIECCHI
UCTCYCHUS U JIPOCCETUPOBAHUS T'a30B U MAPOB), HCIIOIB3YS
COBPEMEHHBIC METO/IbI M TTOKA3aTEeIIH OIICHKH;

B I[€JIOM YCIIEIITHOE, HO HE CHCTEMHOE BIIaJICHIE HABBIKAMU YTCHUS U
OIICHKH JIaHHBIX / pe3y/bTaTOB / JOKYMEHTOB / CBEJICHUI /
uHpOpMaNuK (ParMOHAIBFHOTO UCIIOJIb30BaHMS TPATUIIMOHHBIX U
HETPaTUIIMOHHBIX UCTOYHUKOB YHEPTHH;, POCKTUPOBAHUSI YCTPOICTB
JUTs1 TEXHOJIOTHYECKUX MPOIIECCOB)

Hey/10BJIETBOPHUTEILHO

oOydJaronuics:
- HE 3HAeT 3HAYUTEIILHOM YacTH MPOTrPaMMHOIO MaTrepHala, IUIOXO

OpPUCHTUPYETCS B MaTepuayie (TEOPETUYECKHE OCHOBBI TEXHUYECKOMH
TEPMOJUHAMHKH;  OCHOBHBIE  TEPMOJMHAMHUYECKHE  TPOIECCHI
UJICabHOTO T'a3a, BOJSHOIO Mapa M BJIAKHOTO BO3/yXa; YCTPOUCTBO M
MPUHIAIT JIEHCTBUS TPHOOPOB U TEIIOTEXHUYSCKUX HW3MEPCHHM
(M3MepeHHs TeMIIepaTyphl, IaBJICHUS, PACXOI0B CPEIbI U JP.), 3aKOHBI
MepeHoca TEIUIOTHl W DHEPIrHH), HE 3HACT NPAKTHKY MPUMEHCHHS
Marepuaa, J0MycKaeT CyIlleCTBEHHBIC OINOKY;

HE yMEEeT UCIOJIb30BaTh METOIbI U IPUEMBI (IIPUMEHSThH TIEPBBIN 3aKOH
TEPMOJMHAMMKHN  JIII  COCTAaBJICHUS  DHEPreTHYECKOro OanaHca
TEIUIOTEXHUYECKUX YCTAHOBOK; HMCIIOIh30BaTh yYPaBHEHUS COCTOSHUS
UCaTbHOTO Ta3a M Ta30BbIX CMECCH), IOMYCKAeT CYIICCTBEHHBIC
OMMOKK, HEYBEPEHHO, C OOJBIIUMH 3aTPYIHCHUSMH BBIOJIHSICT
CaMOCTOSITENTbHYIO pabory, OOJIBIIIMHCTBO 3aJIaHuH,
MPEyCMOTPEHHBIX MTPOTPaMMOi TUCIUTUIUHEI, HE BBITIOJIHEHO;
oOyJaromuiics He BiIaJIeeT HABBIKAMH YTCHHUS M OICHKH JTaHHBIX /
pe3ynpTaToB /  JOKyMEHTOB / cBemeHud /  uHbOpManuu
(panoOHaIBLHOTO MCIOIB30BAHUS TPAIUIIMOHHBIX M HETPaIUIIHOHHBIX
UCTOYHUKOB DHEPIUH), [OMYCKAaeT CYIIECTBEHHbIE OMIMOKH, C
OONBIIMMHU 3aTPYJHEHHUSMH BBIIIOIHICT CAMOCTOSTEIBHYIO pPaboTy,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMON AWCIMILIUHBI HE
BBITIOJTHEHO

4.2.2. Kputepuu oOlleHKHU A0KJIa1a

[Ipu moAroToBKE YCTHOTO JOKJIaAa O0y4arolUics JEMOHCTPUPYET:

3HAHMSI: OCHOBHBIX TTOHATUHN MPOOJIEMBI TOKJIA/A;

YMEHHUA: CUCTeMAaTU3UPOBATb U CTPYKTYpPUPOBAThb MaTepuas; JeJaTbhb
00001lleHHSI U COMOCTaBJEeHUs Pa3JIMUHbIX TOYEK 3pEeHUsI 110 pacCMaTPUBAEMOMY
BOIIPOCY, AeJIaTh U apryMeHTUPOBATh OCHOBHbIE BbIBO/IbI;

BJIaJleHHe HaBBIKAMH: aHaju3a pa3IMYHBIX HMCTOYHHKOB HWH(OpMAmuu 10
JTAHHOW MpoOJIeMaTUKe, CHCTEMATH3aIlMK U CTPYKTYPUPOBAHMSI MaTeprala JOKIIaa.

Kpurtepuu oneHku qoxjaaaa

OTJINYHO

00y4aroImuics IEMOHCTPUPYET:

- 3HaHHe MaTepuala (MaTeprall CUCTEMAaTU3UPOBAH U CTPYKTYPHUPOBAH;
c/ienaHbl 0000IeHNS U COMIOCTABIICHUS Pa3IMYHBIX TOYEK 3PEHUS 110
paccMaTpuBaeMoMy BOMPOCY, C/I€JIaHbl U apIyMEHTHPOBAHbI OCHOBHbBIE
BBIBOJIbI, OTYETIIMBO BUJIHA CAMOCTOSATEIbHOCTD CYKIEHHI, OCHOBHBIE
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TTOHATHS MPOOIEMBI U3JI0’KEHBI TIOJTHO U TITyO0KO)

- TPaMOTHOCTb U KYJIbTypa U3JI0KEHUS;

- JIaeT TMpaBWIbHBIC OTBETHl HA BOIMPOCHI AyIUTOPHH IPH IPE3CHTAIUH
JIOKJIa/1a

XOpOoIIo oOydJaronuics 1eMOHCTPUPYET:

- 3HaHHWE MaTepuala (Mareprall CACTeMAaTU3UPOBAH U CTPYKTYPHPOBAH;
ceiiaHbl 0000IIEHUS M COMTOCTABIICHUS PA3JIMYHBIX TOUYEK 3PCHHUS I10
paccMaTpuBaeMoOMy BOTIPOCY, CICTaHbl U aApTyMEHTHPOBAHBI OCHOBHBIC
BBIBOJIBI)

- TaeT HETOYHBIE OTBETHI HAa BOMPOCHI Ay TUTOPUU TIPH MIPE3CHTAINH
JIOKJIa/1a

YI0BJICETBOPHUTEJILHO 00yYaroImuics: IEMOHCTPUPYET:

- HEIOJIHOE 3HAaHWE Marepuaia (B Marepuaie IMpelcTaBlieHa OJHa TOYKa
3peHusl, OTCYTCTBYET CAMOCTOATEIbHOCTD CYKIACHUI)

- HE OTBEYAEeT Ha BONPOCHI ayJUTOPUU IPU NPE3EHTAlMU JOKJIa1a

HEY/I0BJIETBOPUTEIbHO | O0YJaIOIINIACS:

- oOyuyarommicss HEOCTATOYHO IIOJIHO PACKPbUI 3asBJICHHYIO TEMY, HE
OTBETHJI Ha JIOMOJHHUTEIbHBIC BOMPOCHI TMpEIoaBaTeis, IOKJIad He
HOCHUT XapaKTep CaMOCTOSITEIbHOIN pabOThI.

4.2.3. Kputepuu oueHKH J1adopaTopHbIX padoT
[Tpu BeINOIHEHUY TA0OPATOPHBIX pAOOT O0YUAIOIIUICS TEMOHCTPUPYET:
3HAHMA:
- TEOPETUUECKOr0 MaTepuasa 1no Teme padboThl,
- ycTpoiicTBa 1a00paTOPHOIN YCTaHOBKU;
- HHCTPYKLUHU IO OXpaHe Tpy/a Ipu IPOBEACHUH Ja00OPATOPHBIX padoT;
YMEHHUS:
- BBINOJHATh AKKypaTHO W B COOTBETCTBUM C YCTAaHOBJICHHOW (QOpMOW OTYET O
POBEICHHOM JIa0OPAaTOPHOM HCCIIEI0BAaHUM,
- CaMOCTOSTENILHO JeslaTh 0OOCHOBAHHBIE M MOJTBEPKACHHBIE pacyeTaMu BBIBOJBI MO
pabore;
BJIa/IeHHEe HABBIKAMM:
- CaMOCTOSITEILHOTO MPOBEACHUS IKCIIEPUMEHTA,
- FPaMOTHOM pabOThI CO CPEICTBAMH U3MEPEHUS,
- OLIEHKH MOTPEIIHOCTH PE3YIbTAaTOB SKCIIEPUMEHTA.

Kpurepuu onieHK# BbINOJHEHHS JA00PaTOPHBIX padoT

OTJIMYHO 00y4aroImuics 1IEMOHCTPUPYET:

paboTy, BBHIMOJHEHHYIO aKKypaTHO M B COOTBETCTBUHM C YCTaHOBJIEHHOMN
¢dopmoii oTyera, BBHIBOJBI MO paboTe, 0OOCHOBAHHBIE M MOJATBEPIKICHHBIE
pacderamy,

oOydJaroIuiicss BuajeeT:

WHCTPYKIIMEH TI0 OXpaHe TpyAa TMpH TNPOBEACHUM TaOOpPaTOpHO U
MPAKTUYECKUX pPabOT, TCOPSTHYECKUM MAaTEPHAIOM II0 TeMe paboThI,
YCIICIITHO OTBETHII HA BCE IOMOTHUTENBHBIE BOIIPOCHI MPEMOIaBaTENs, 3HACT
YCTPOWCTBO J1a0OPAaTOPHON YCTAHOBKH;

00OyyaroIuics IeMOHCTPUPYET HaBBIKH:
CaMOCTOSITEJILHOI'O TIPOBEJCHHSI HKCIEPHUMEHTa, TI'PaMOTHOH paboThl €O
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CpeacTBaMu U3MepeHus, OILICHKHU MOTPEIIHOCTH pe3yabTaToOB
JKCIEPUMEHTA.

XO0pOIIo

oOy4aronuics JeMOHCTPUPYET:

paboTy, BEIMOJTHEHHYIO aKKyPaTHO U B COOTBETCTBUU C YCTAHOBJICHHON
(dbopMoii oTyera, BRIBOJBI 110 paboTe, 000CHOBAHHBIE U TOATBEPKICHHbBIE
pacyeramy,

00y4JaroIUiCs BIIAJACET: HHCTPYKIUCH 110 OXpaHe TPy/ia MPH MPOBEACHUN
71a00paTOPHO M MPAKTHYECKUX PabOT, TCOPETUUECKHM MAaTEPUAIIOM T10 TEME
paboThI, 3HAET YCTPOHUCTBO TAOOPATOPHON YCTAHOBKY;

00yYaroImuics IEMOHCTPUPYET HABBIKH: CAMOCTOATEIBHOTO MPOBEICHUS
AKCIIEPUMEHTA, TPAMOTHOI pabOThI CO CpeACTBAMH U3MEPEHHUS, OLIEHKH
IIOTPEIIHOCTH PE3YJIBTATOB SKCIIEPUMEHTA.

Y10BJIETBOPHUTEILHO

oOyJaronuics AeMOHCTPUPYET:

paboTy, BHIMOJHEHHYIO HEOPEXKHO, HO B TIOJITHOM 00BEME U B COOTBETCTBUU
C YCTaHOBIIEHHOU (popMOl 0TUeTa, BEIBOJIBI 110 paboTe, 000CHOBAHHBIE U
MOATBEPKICHHBIE PACUETaAMU;

oOyuaroluiics BiaieeT: MHCTPYKIUEH 110 OXpaHe TpyAa IIPU POBEIECHUN
1abopaToOpHO U MPAKTUYECKUX PaboT, 3HAET YCTPOMCTBO J1a0OpaTOPHOIA
YCTaHOBKHY;

00y4Jarouuics JEMOHCTPUPYET HABBIKU: CAMOCTOSITEIBHOTO MPOBEICHUS
JKCIIEPUMEHTA, TPAMOTHOI paboThl CO CPEACTBAMH U3MEPEHUSI.

HEYAOBJIETBOPUTEC/ILHO

oOydJarouuics 1eMOHCTPUPYET:

paboTy BHIOTHEHHYIO HEOPEKHO U B HEMOJIHOM 00beMe, OTCYTCTBYET
cxema JIabopaToOpHOM YCTaHOBKH, 00pa0OTKa OMBITHBIX JIAHHBIX, BHIBO/I 10
paoore.

oOyuaroluiics BiaieeT: HHCTPYKIMEH 10 OXpaHe TpyAa IPpH MPOBEIEHUN
71ab0PaTOPHO U MPAKTUYECKUX PaboT.

4.2.4 Kputepuu OLeHKH CAMOCTOSATEIbHON padoThI

B pesynbTaTe camocTosTensHOM paboThl 00YYArOIIUIICS JEMOHCTPUPYET:

3HAHUS: [0 PacCMaTpPUBaeMbIM BOIPOCaM B OOJACTH TEIIOTEXHUKU C IIEJIBIO
pELIeHMs IOCTABJICHHBIX 3a/1a4.

YMEHHMsI: C TNOHMMAaHHMEM OTBEYaTh Ha 3aJaHHBIE BOIPOCHI, AHAJIU3HPOBATH
paccMaTpuBaeMbIi BOIIPOC.

BJIa/IcHHEe HABBIKAMH: BCECTOPOHHEro aHayin3a (PAKTOB, SBJIECHUN, MPOOJIEM,
OTHOCSIIIUXCS K PACCMATPUBAEMOM TEME.

Kpurepuu o1ieHKH BbINOJHEHHUS CAMOCTOATEIbHOI padoThl

OTJIMYHO

oOydJaronuics 1eMOHCTPUPYET:

yOemUTEeNbHOCTh, APTYMEHTUPOBAHHOCTh IO TEMeE, MPAKTUYECKYIO
3HQYMUMOCTh W TEOPETUUYECKYI0 OOOCHOBAHHOCTH TMPEJIOKEHUN U
BBIBOJIOB. MOKET JIaTh YCTHBINA OTBET Ha 33/IaHHBIM BOMPOC, OTBEYAET Ha
JONOJHUTECIIbHBIC BOITPOCHI, YHaCTBYCT B O6CY)K)1€HI/II/I APYTrux BOMPOCOB.

XO0po1I0

oOydJaronuics 1eMOHCTPUPYET:

COOTBETCTBUE OCHOBHBIM KPHUTEPUSM M TIOKAa3bIBA€T CTPYKTYPHYIO
OpraHu30BaHHOCTb, JIOTHYHOCTH, I'PaMMATUUYCCKYI0O U CTUIHNCTUYCCKYIO
BBIPa3UTENbHOCTh. CIIOCOOEH 1aTh YCTHBIM OTBET HA BOMPOC IO TEME.

YI0BJIETBOPHUTEILHO

oOyuaronuics JIeMOHCTPUPYET:
COOTBETCTBUE OCHOBHBIM KPHUTEPHUSIMU: aAKTYaJbHOCTh COJEpXKAHUS,
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BBICOKHI TEOPETHUECKUT yPOBEHb, IlyOHUHA U IIOJTHOTA aHajn3a (baxToB,
gBTeHMH, [pOOIeM, OTHOCAIIMXCS K  TeMme; HMH(QOpMAlMOHHAA
HACBIIIEHHOCTh, HOBHM3HA, OPUIMHAJIBHOCTH H3JIOKCHUS BOIPOCOB;
IIPOCTOTA U JJOXOJTYMBOCTD U3JI0XKCHHUS

HEYI0BJIETBOPUTEILHO oOyyJaromuics:

0GHAPYKUI HECOCTOSITENIBHOCTh OCBETHTH IIOCTAaBJICHHBIC BONPOCEHL,
6eccUCTEMHO, ¢ TPYObIMHU OIIHOKAMU;

OTCYTCTBYIOT MOHHM@HHMsS OCHOBHOW CYTH BOIPOCOB 3aJaHHBIX Ha
CaMOCTOSITEJILHOE U3YyUECHHUE.

Paszpabomuux: douyenm, @edionuna T.B. % Zu/ o
(nonnncs)(/
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