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1. Ilepeyenb KOMIETEHUMI ¢ YKa3aHHeM 3TANOB UX (JOPMHUPOBAHUSA B Mpolecce
ocoennst OIIOIT

B pesynapTare u3ydeHus AUCHUILIMHBI «TepMOaWHAMHKa M TeIUIonepeaaday
obyuatrommecs, B cooTBeTcTBUU ¢ ®I'OC BO no cnenuansroctu 23.05.01 Hazemusie
TPAHCIIOPTHO-TEXHOJOTHUECKHE CPEACTBA, YTBEP)KJACHHOTO MpHKa3oM MUHHUCTEpPCTBA
oOpazoBanust u Hayku P® ot 11.08.2016 r. Ne 1022, ¢opmupyroT cienyroume
KOMIIETEHIIUH, YKa3aHHbIe B Ta0uie 1

Tabmuna 1
®opMHpOBaHHE KOMIIETEHIMA B IpoLecce H3yYeHUs! JUCHHUILIMHBI
«TepMoauHaMHKa U TeILIONEepeIavYa
Komnerenuus CTpyKTypHBIE 3JIEMEHTHI Ortansl Buapl 3ansThit OueHouHbIE
Kon HaumenoBanue KOMITETEHIIMH (B pe3yibTare | GopMUpOBaH TUIst cpencTBa s
OCBOCHHSI IUCIUILIHHBI ust (hopMHpOBaHU | OLEHKH YPOBHS
oOyJaromuii TOMKeH 3HaTh, | KOMIETCHIIN o cthopMupoBaHH
YMETh, BIIAJICTh) U B IIpoliecce | KOMIETECHIMH 0CTH
OCBOCHHS KOMITETCHIINH
OIIOII (rox)
1 2 3 4 5 6
OIIK- | CnocoGHOCTB K 3HAET: 2 JICKIIHH, YeTHBI ompoc,
4 camMo00pa30oBaHH | CIOCOOBI IPOYKTHBHOMN MPAKTHYECKUE | 3a4YeT
10 U paboThl, IpaBUIIa TUTUEHBI 3aHATHS
WCIONB30BAaHUIO | YMCTBEHHOT'O TPyAa
B IIPAKTUYECKOH | ymeeT:
JESITeNbHOCTH camMoo0y4aThCsi, MPUHUMATH
3HAHUH, HECTaH/IapTHBIE TBOPYECKUE
HEIOCPEACTBEHH | pelieHus
O HE CBS3aHHBIX | BjIajeeT:
co cepoit 3¢ (HEeKTUBHBIMHI METOIUKAMHU
HpO(beCCI/IOHaJH)H PEeOI0ICHUA
OH JIEATENILHOCTH | [ICHXOJIOTHYECKOM HHEPIIUH
I[IK-2 | CmocoGHOCTE 3HAET: 2 JICKLIMH, YcTHBI ompoc,
MPOBOJUTH TEOPETUYECKUE OCHOBBI NPaKTUYECKUE | TUIIOBOM
TEOPETUYECKUE U | TEXHUYECKOMH 3aHSATHS pacuer, 3a4eT
SKCIIEPUMEHTANb | TEPMOJIMHAMUKH; OCHOBHBIC
HbIC HAY4HBIC TEPMOJIUHAMUYECKUE
HCCIIEI0BaHUS MPOLIECChl HMIEabHOIO Trasa,
IO TIOUCKY U BOJISHOTO TIapa W BIQKHOTO
MPOBEPKE HOBBIX | BO3AyXa; OCHOBHBIC ITHKJIBI
uaen TETIOBBIX MalluH u
COBEPILICHCTBOBA | XOJIOJMIBHBIX YCTaHOBOK;
HUS Ha3eMHBIX METOIBI u cpezacTsa
TPaHCHOPTHO- MIPOU3BOJICTBA TEIUIOTHI;
TEXHOJIOTHYECKH | 3aKOHBI IIEpeHOCa TEIUIOTHI U
X CPEJICTB, UX SHEPTHUH; 3aKOHBI,
TEXHOJIOTHYECKO | ONpeAesIsIomre
ro TETIONPOBOIHOCTD,
000pyIOBaHUS M | KOHBEKTHBHBIA TEIIOOOMEH,
co3/1aHne TEIUIOBOE M3ITyUYEHHUE; TEOPHIO
KOMILJIEKCOB Ha | moxo0wus, Kak METOJ
nx 0aze pPaAIMOHAIBPHOTO TTPOBEIEHUS
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AKCIIEPUMEHTAIBHBIX
HCCJIEIOBAHNIA; CII0COOBI
pacdera TEILUIOBOTO TIOTOKA
TEIUIONPOBOTHOCTHIO,
U3ITYYCHUEM, pu
KOHBEKTHBHOM TEIIOOOMEHE
B Cciay4ae CBOOOJHOTO U
BBIHY)KJICHHOTO  JIBFDKCHUS
KUAKOCTH B PasiM4YHBIX
FCOMETPHUYECKUX  CUCTEMaAX,
py  TeIuionepeaade 4epes
CTCHKY

yMmeer:

NPUMEHATh TIEPBBI  3aKOH
TEPMOJIUHAMHUKHI TSt
COCTaBIICHHS
SHEPTeTHYECKOTO OamaHca
TETIOTEXHUYECKHX
YCTaHOBOK; WCTIOJIB30BaTh
ypaBHEHHS COCTOSIHUS

WIEabHOTO Ta3a W Ta30BBIX
CMeEcCeil; MPOBOJUTh aHaIU3 U
pacyeT TEPMOIUHAMUYCCKUX
MIPOIIECCOB W3MEHEHUS
COCTOSIHMSI HJI€aIbHOTO Ta3a,
BOJSTHOTO TIapa W BIAXKHOTO
BO3/TyXa; paccunTHIBaTh
MPOILIECCHl ~ WCTEYCHUS U
JIpOCCEeNMpPOBaHUs Ta3oB U
[apoB; TMPOBOJIUTH AHAIU3

a¢hekTUBHOCTH ITUKJIOB
TETTOBBIX JBUTaTENIeH,
XOJIOAMIBHBIX YCTaHOBOK,
TETIIOBBIX HacOCOB;
UCIIONIb30BaTh 3aKOHBI
TETIJIOBOTO HepPEeHOCa;

NPUMEHSATh  Ha  NPAKTHKE
METOJIbl TCOPETUYECKOTO H
9KCTIIEPUMEHTATLHOTO

HCCIIEIOBAHHUS TEIUIOOOMEHA;
paccUnTHIBATL TEIUIOBBIE
MOTOKH  Yepe3  pa3IndHbIe
BU/IbI CTCHOK
TETMI00OMEHHBIX aNMapaToB

BJajaeeT:

WHXXEHEPHBIMU METOJIaMU
PpalUOHAIBHOTO
HCHOJIb30BAaHUS
TPaJULIMOHHBIX u
HETPaIUIIMOHHBIX
HCTOYHHUKOB SHEPIuu;
METOJJaMH  NIPOEKTUPOBAHUS
YCTPOMCTB JUTSL

TEXHOJIOTHUECKUX MPOLIECCOB;
HaBBIKAMH  WCIIOJIb30BaHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
TeIooOMeHa TPH  PEeIeHUHU
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KOHKpPETHBIX  3ajad  MpH
MIPOBEICHUH pacuera
3JIEMEHTOB
TEIJIOHEPTE€TUYECKOT O
IIK-3 | cmocoGHOCTH 3HAeT: JICKIIWH, YcTHbIM ompoc,
MIPOBOJIHUTH METOJIUKY IPOBENCHUS MIPaKTUYECKHAE | TUIIOBOM
TEXHUYECKOE U Hay4YHBIX MCCIIETOBaHUM, 3aHATUA pacder, 3ader
OpPraHM3alMOHHO | TOJATOTOBKH, IPOBEACHUS U
e obecnieueHue OLIEHKH PE3YyJIbTaTOB
HCCIIE0BAHNM, pacyeToB
aHaJIn3 yMeerT:
pe3yNbTaToB U MIPOBOJINTH aHaAIIN3
pa3paboTKy pPe3yIbTaTOB TEOPETUIECKHUX
MPEUIOKEHNH TI0 | pacyeToB M pa3padaThiBaTh
HX pealln3alnun MIPEATIOKEHUS o ux
MPaKTUYECKON
MNPUMCHHUMOCTH
BJIajJeeT:
METOAMKOHN U CpeACcTBaMU
MIPOBEJCHMSI pacueTOB
IIpumeyanue:

Kommerennusi OIIK-4 — Tarke ¢dopmupyeTcss B XOA€ OCBOCHHs AMCHUIUIMH: «OpraHuzanus H
IUIAHUPOBAHUE MPOU3BOJACTBa», «Marematukay, «®Dusuka», «Xumus», «kojorus», «Teopernueckas
MexaHuka», «HauepraTenbHas reomMeTpus M HMHXEHepHas TIpaduka», «Teopus MexaHHM3MOB U MAallUHY,
«CormpoTuBienre MatepuanoBy», «l 'uapasiuka», «MatepuanoBefeHue», «TexXHOIOTHS KOHCTPYKLHOHHBIX
MaTEpHanoB», «JNEKTPOTEXHHUKA, DJIEKTPOHHKA W DIEKTPOIPHUBOI», «IKCIUTyaTallHOHHBIE MaTepHab»,
«KoHcTpyKIust aBToMOOMIeH M TPakTOPOBY», «DHEPreTHYECKHE YCTAHOBKM AaBTOMOOMIIEH U TPaKTOPOBY,
«DNeKTpoOOOPyIOBaHHE aBTOMOOWJICH M TPaKTOpOB», «TEXHONOrWs MPOU3BOJICTBA AaBTOMOOWJICH U
TPAaKTOPOB», «OKCIUTyaTalss aBTOMOOWJIEH M TpakTOpoB», «PeMOHT W yTWIM3alMs aBTOMOOWIEH W
TpakTOpoB», «Teopusi aBTomMOOMIEH u TpakTOopoB», «lIpoekTHpoBaHHEe aBTOMOOWIEH W TPaKTOPOBY,
«UcnbiTaHus aBTOMOOMIIEH W TpPakTopoB», «KOHCTpyKTHBHas O€30MacHOCTh aBTOMOOWIEH W TpPaKTOPOBY,
«OproHOMHMKa W JIW3aliH aBTOMOOWJIEW M TpakTopoB», «OxpaHa Tpynay», «TexHoiorus MammuHOCTPOEHU,
«KOHCTpYKIIMOHHBIE M 3aIIWTHO-OTIEJIOYHBIE MaTepHajibl aBTOMOOMICH M TpakTopoB», «lIpoexTupoBanue
TEXHUKHU CIEIMAIbHOTO Ha3HA4YeHUs] Ha 0a3ze aBTOMOOWIIEH M TPAaKTOPOBY», « a TaKKe B XOJE MPOXOXKACHHS
MPaKTUKU 10 TONYYCHUIO MEePBHUYHBIX NPO(ecCHOHANbHBIX YMEHHHA W HABBIKOB, B TOM YHCIIE TEPBHYHBIX
YMEHUH M HaBBIKOB HAYYHO-HMCCJIEIOBATENbCKON JEesTETbHOCTH, TEXHOJIOTHYECKOW MPAKTUKH, MPAKTHKH IO
MOJIYYEHHUIO NMPO(QECCHOHANBHBIX YMEHUM M ONbITa B NPO(ECCHOHANBHON NEsITEeNbHOCTH, KOHCTPYKTOPCKOIL
MPaKTUKH, W 3alIUTE BBITYCKHOW KBaMH(UKAMOHHON paboThl, BKIIOYasi TOATOTOBKY K MPOIEAYpEe 3allIUThl U
MIPOLEAYPY 3aIIUTHI.

Komnerenuus [1K-2 — takxe dpopmupyeTcs B X0A€ OCBOSHUs AUCHUILIMH: «Marematukay, «Duznkay,
«Xumus», «Teopernyeckas mexaHuka», «HaueprarenbHas reomerpusi M HWHXeHepHas rpadukay, «Teopus
MEXaHM3MOB W MamuH», «CONMpOTHUBIEHNE MaTepHalIoB», «JleTann MamWH ¥ OCHOBBI KOHCTPYHPOBAHUS»,
«I'mppaBnuka», «MarepuanoBeneHue», «TeXHOIOrHs KOHCTPYKLMOHHBIX MaTEpHANIOBY, «DIEKTPOTEXHUKA,
3JIEKTPOHMKA U 3JEKTPOIIPUBOI», «MeTpoorusi, craniapTu3anysa u ceprudpukanms», «Teopus aBroMmoOuei u
TpakTopoB», «lIpoekTHpoBaHHE aBTOMOOWIIEH W TPaKkTOpoOB», «VICIBITaHWS aBTOMOOWIICH W TPaKTOPOBY,
«IIpoekTpoBaHNE TEXHWKH CIIENHANBHOTO Ha3HA4YeHHWs Ha 0a3ze aBTOMOOWIEH W  TPaKTOPOBY,
«KoHcTpykTHBHAsE 0€30MacHOCTh aBTOMOOWJIEH M TPAaKTOPOB», «YNPAaBICHUE TEXHUUECKHUMU CHUCTEMaMH
aBTOMOOMIIEH U TPakTOpoBY», «lIpoexkTHpoBaHNE TEXHWKH CIEUATFHOTO Ha3HAYeHHS Ha 0a3e aBTOMOOWIEH U
TPaKTOPOBY, «I UAPOIMTHEBMOIIPUBO aBTOMOOWICH W TpPakTOpoBy», «CHIOBOE 000pyIOBaHUE aBTOMOOWIICH U
TPAaKTOPOBY, B X0Zie U3yueHHs (HaKkyIbTaTuBOB «KOoMIBIOTEPHOE MOIEIMPOBAHUE ABTOMOOMIIEH U TPAKTOPOB» U
«[IpoxonumocTs aBTOMOOMIIEH, TPAKTOPOB U CIICLTEXHUKN, @ TAKKE B X0JI€ MPOXOXKICHUS POU3BOACTBEHHOI
MPaKTUKU: HAyYHO-HCCIIeA0BaTeNbCcKass padoTa, MPAKTHKH I10 MOJYYEHUIO MPOPECCHOHANBHBIX YMEHUH |
OmpiTa B MPO(QECCHOHANBHOW JESTEIbHOCTH, KOHCTPYKTOPCKOM MPAaKTHKM, W 3alIUTe BBITYCKHOU
KBaJIM(PHUKALMOHHON paboThl, BKIFOUAs IIOATOTOBKY K MPOLEAYPE 3aLUThI U IPOLEAYPY 3aIIUTHL.

Kommerennmst [1K-3 — Ttakke QopMupyercs B Xojae OCBOSHHs IWcUUILUH: «OpraHuzanus u
IJIAaHUPOBAHUE MPOU3ZBOACTBa», «Marematukay, «Dusuka», «Xumus», «TeopeTudyeckass MeEXaHUKay,
«HauepraTtensHast TeoMeTpusi U WHKeHepHas rpadukay, «Teopuss MexaHU3MOB M MalMH», «COMPOTHBICHHUE
MaTepuaioB», «Jlerann MammMH W OCHOBBI KOHCTpyHMpOBaHUs», «lHuapaBmuka», «MarepHaloBelIeHUE,
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«TexHONMOTHS KOHCTPYKIMOHHBIX MAaTEpHAIOBY», «JJIEKTPOTEXHUKA, OIIEKTPOHWKA W DIEKTPOIPHBOIY,
«Hane:xHOCTh MEXaHMUYECKUX CUCTEMY, « Teopust aBTOMOOHIIEH U TPakTOopoBy, «[IpoeKkTHpoBaHHE aBTOMOOMIIEH
U TpakTopoB», «McmbpITaHUS aBTOMOOWIEH U TpPaKTOPOB», «YTpPaBICHUE TEXHUYECKUMHU CHUCTEMaMH
ABTOMOOMJICH M TPakTOpoBy», «[ MIPOIMTHEBMOIIPUBO]] aBTOMOOUIICH M TPakTOpoB», «CHI0BOE 00OpYIOBaHHE
aBTOMOOWIIEHT W TpPaKTOPOB», a TaKKe B XOJe NPOXOXKISHHUS MPOWU3BOJACTBEHHOW TPAKTUKH: HAYIHO-
UCCleoBaTebCckass paboTa, MPaKTUKKW 10 TMOJYYCHHIO MPO(EeCCHOHANBHBIX YMEHHH U ONbITa B
npo(ecCHOHATBHON JICATEILHOCTH, KOHCTPYKTOPCKOW TPAKTUKU, TPESIIUILIOMHON TPAaKTHKH W 3alUTe
BBINTYCKHOH KBaNMH(PUKAIIMOHHOHN paOOTHI, BKITIOYAsl TOATOTOBKY K MPOIIEAYPE 3aIIUTHI U MPOLIETyPY 3alTUTHI.

2. Onucanue noKasareJied 1 KpUTEeprueB OLCHUBAHUS KOMIIETEHIMH
Ha Pa3JIMYHBIX ITanax ux GopMupPoOBaHMS, ONMUCAHHUE IKAJ OLlCHUBAHUS

HepequL OLHCHOYHBLIX CPEACTB

No HaunmenoBanue Kpartkast xapakrepucruka [IpencraBieHue OEHOYHOTO
1/ OIICHOYHOTI'O CPEJICTBA OIICHOYHOTI'O CPEJICTBA cpencta B ®OC
1 YCTHBIi OITpoC CpPECTBO KOHTPOJISI, | TIepeUYeHb BOPOCOB K TEKYILIEMY
(cobecemoBanme) OpTraHm30BaHHOE KaK | KOHTPOJIO, TpeOOBaHMS K OTBETY
crieluanbHast Oecela | mpU yCTHOM ONpPOCe
MEeIarornyeckoro pabOTHHKA ¢
oOydaromumcs Ha TEMBI,
CBSI3aHHBIC c n3y4yaeMoit

JUCHUIUIMHON H pacCcUUTaHHOMN
Ha BEBUICHEHHE 00beMa 3HaHMM
oOyuJatomerocs o
OTpEeNIeTICHHOMY pas3fieiy, TeMe, U
T.I1. B X0JI¢ KOHTAKTHOM PabOThI

2 TUIIOBOH pacyer CPEICTBO, HANpaBJICHHOE Ha | IPUMEp TUIIOBOIO pacyera
U3y4YeHHE CYLIECTBYIOLINX
MpUeMOB M METOAWK  JUId
pelIeHnsl TOCTaBJIEHHBIX 3ajad,
W3BECTHBIMU METOJIaMH

3 3a4eT CpPE/ICTBO KOHTPOJIS, | BOIPOCHI K 3a4ETy
OpraHM30BaHHOE Kak Oecena
HeJarorudeckoro paboTHHKA C

oOydaromumcs Ha TEMBI,
M3y4yaeMol AUCUUILIMHON B XOJI€
MPOBEJICHUS BBIXOJTHOTO
KOHTPOJIA

IIporpamma oueHUBAHUS KOHTPOJIMPYEMOH IMCHUIIIMHE

Konx xoHTpOnaupyemoit
Ne KonTponupyemsie pa3aensl A POIHPY Hanmenosanue
KOMIIETEHIINH (WK ee
n/m (TEMBI TUCITUATIIIIHBI) wactin) OIIEHOYHOTO CpECTBa
1 2 3 4
1 | OcHOBHBIE Ta30Bble 3aKOHBI. CMmecH K-2 TunoBoi pacyeT, yCTHBIN o1poc,
HJ€AJIbHBIX Ta30B 3a4eT
2 | TemmoemkocTh ra3oB. IlepBblil 3aK0oH N .
TunoBoi pacyeT, yCTHBIN oIpoc,
TEPMOAVHAMHUKH. OcHoBuble | [TK-2 sauer
TEPMOJMHAMHYECKHE MPOIIECCHI.
3 | IMapel. Bopgsnoii mnap. Braxwblid N .
TunoBoi pacyer, yCTHBIN orpoc,
Bo3ayXx. Mcreuenme razoB u mapos. | [IK-2 sauer
HpoccenupoBanue.
4 | BTopoii 3aK0H TepMOJUHAMUKH OIK-4. TTK-2 Tumnosoii pacyer, yCTHBIN ONpOC,
b
3a4eT
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Kon xoHTpOnupyemoit

No Kontponupyemslie pa3aenst HaumenoBanue
KOMITETCHIINHY (WK e¢
n/n (TeMBbI AUCIUIIIIHEI) uacth) OIICHOYHOT'O CPECTBA
1 2 3 4
5 | Tepmomunamuieckas TumoBon pacyer, yCTHBIN OIpOC
3¢ (HEeKTUBHOCTD mukiaos | OINK-4, IIK-2, I[TIK-3 P 4 poc,
JIOKJIaJ, 3a4eT
TEIMJIOCUJIOBBIX YCTaHOBOK.
6 | OcHOBBI  TeopuM  TEIIOOOMEHA. OIIK-4. [IK-2. TIK-3 Tunosoii pacyer, yCTHBIN ONPOC,
TermronpoBogHOCTE. 3aKk0H Dyphe. ’ ’ 3a4eT
7 | KoHBEKTHBHBIN TEIIIOOOMEH. OIK-4. TIK-2. TIK-3 TunoBoii pacder, yCTHBIH OIpoc,
’ ’ 3a4eT
8 | JlyuucTslii Tema000MeH. OIIK-4. [IK-2. TIK-3 Tunosoii pacyer, yCTHBIN ONPOC,
b b
3a4er

Onucanue noka3zareJsieil 1 KpUuTepueB OLleHMBAHUS KOMIIETEHUM 10 JUCHUIIMHE
«TepMoanHaMUKa U Temionepeaadya» Ha Pa3jIMYHBIX dTanax ux (popMUpPoOBaAHUS,
ONMUCAHNE IKAJ OlleHNBAHUSA

Kon [Inanupyemelie [lokazarenu u KpUTEPHUH OIICHUBAHUS PE3YIhTATOB O0YUCHHS
KOMIIETEHIINHY, pe3yIbTaThI HIKE IIOPOTrOBOr0 [IOPOTOBBIN IIPOJIBUHYTBIN BBICOKUI

ATarbl o0yueHus YPOBHS YpOBEHb YpOBEHb YpOBEHb
OCBOCHHS (meynoBierBoputre | (yIOBIETBOPUT (xoporo) (oTmmI4aHO)
KOMIIETEHIIUU JIEHO) €JIHHO)

1 2 3 4 5 6
OIIK-4, 3HAET: CIIOCOOBI | OOyJaroIMiicss He | OOyYaroIIuics | 0OyJaromuics | o0yJaronmics
2 ron MPOAYKTUBHON | 3HaeT CIOCOOBI | IEMOHCTPHUPYE | IEMOHCTPUPYE | IEMOHCTPHpYE

paboThI, MPOAYKTHBHOM T 3HAHUS T 3HAHHUE T 3HaHUE
npaBuiIa paboThl, TpaBUia | TOIBKO Mmarepuaa, MaTepuana
TUTHEHBI TUTHACHBI OCHOBHOTO CIIoCcoObI CIOCcOOBI
YMCTBEHHOTO YMCTBEHHOTO MaTepuana, MIPOIYKTHBHON | MPOIYKTHBHOM
Tpyaa TpyJa, JOIMYCKAaeT | CIIOCOOBI padoThI, paboThI,
CYILECTBEHHEIE IPOJYKTUBHOM | IIpaBUIIa IpaBuiIa
OIIMOKHU paboThI, TUTHEHBI TUTHEHBI
ImpaBuJia YMCTBCHHOI'O YMCTBCHHOI'O
TUTHEHBI TpyZa He Tpyna,
YMCTBEHHOTO JIOITYCKaeT MIPAKTHKU
TpyZa, HO He CYIIIECTBEHHBIX | MPUMEHEHUS
3HAET JeTajlell, | HETOUHOCTEH Marepuana,
JIOITYCKaeT HCYEPIBIBAIOII]
HETOYHOCTH e u
MoCJIeI0BaTENb
HO, UYETKO W
JIOTUIHO
n3naraer
MaTepHal,
XOPOILO
OpUEHTUPYETCS
B Marepuaie,
HE
3aTpynHSeTcs C
OTBETOM  IIpH
BUION3MECHCHHU
¥ 3aJaHUH
yMeeT: He yMeeT | B LeJIoM | B 1enoM | chopMUpOBaHH
camMoo0y4arthcsi, | caMooOydaThes, YCIIENIHOE, HO | YCHENIHOe, HO | 0o¢ yMEHUe
MPUHUMATh MPUHUMATh HE CHCTEMHOE | cojepiKallue camoo0y4arbcst
HECTaHJIAPTHHIC | HECTaHJAPTHEIC yMEHUe OT/JICNIbHEIC , TIPUHUMATH




T1K-2,
2 roxa

TBOpYECKHE TBOpYECKHE camMo00yd4aThcsl | MPOOETbl, HECTaHAapTHBIC
peleHus peleHwus, ,  TpUHUMATH | YMCHHUE TBOpYECKHE

JIOITyCKaeT HECTaHAapTHBIE | caMOOOydaThCs | PELICHUs

CyLIECTBEHHBIE TBOpYECKHE ,  TpUHAMAThH

OImMOKH, peleHus HECTaHJapPTHBIC

HEYBEPEHHO, c TBOpYECKHE

iinzavic peleHus

3aTpyAHCHUSIMU

BBIMOJTHSICT

CaMOCTOSITETILHYIO

paborty,

OOIBIIMHCTBO

3aJlaHuH,

peayCMOTPEHHBIX

MPpOTrpaMmoit

JTUCIUTUIMHBI,  HE

BBITIOJTHEHO
BJIajieeT oOyyaromuiics He | B LEJIOM B 1ICJIOM YCIICIIHOE U
HABBIKAMU: BJIaJIceT HABBIKAMH | YCIICIIHOE, HO | YCHENIHOE, HO | CUCTEMHOE
¢ dexkruBHBIME | 3 HEKTUBHBIMU HE CUCTEMHOE | cojlepiKaiiee BIIJICHUE
METOAUKaAMMN METOAUKaAMUN BJIaCHUC OTACJIbHBIC HaBbIKaMH
MIPEOI0ICHUS MIPEO0ICHUS HaBBIKAMHU MIPOOEITBI HITH 3¢ (heKTUBHBIM
TICUXOJIOTHYECK | MCUXOJNOTHYECKOW | 3)(HEKTUBHBIM | COMPOBOXKAAID | M METOJAUKAMHU
Ol MHEpUUU HWHEPLIUH, M METOJUKaMH | IIeecs MIPEOIOIICHUSA

J0IyCKacT MMpeoa0JICHHUA OTACJIbHBIMU IICUXOJIOT'NYCCK

CYIIECTBEHHBIC TICHUXOJIOTHYECK | OIIMOKaMHU O UHepIH

OIITHOKH, C Ol MHEepUUU BJIaJICHUE

0OJIBIIUMU HaBBIKAMHU

3aTpyTHEHHUSIMH 3¢ EeKTUBHBIM

BBIMOJTHSCT U METOJIUKAMHU

CaMOCTOSITENILHYIO PEOJIONICHHUS

pabory, MICUXOJIOTHYECK

OOJIBITHCTBO Ol UHEPIIUU

PeyCMOTPEHHBIX

IporpamMmon

JUCIIUTUTAHBI HE

BBIIIOJTHEHO
3HaeT: oOyJarouuiicss He | O0yJaroIuics | OOydJaroIuics | 0Oydarouuics
TEOpPETUYECKUE | 3HAeT JIEMOHCTPHUPYE | JIEMOHCTPUPYE | JEMOHCTPHUPYE
OCHOBBI TEOPETUICCKUE T 3HAHUSA T 3HAHUE T 3HaHHE
TEXHUYECKOM OCHOBBI TOJIBKO marepuala, MaTepuana
TEPMOJIMHAMUK | TEXHHYECKON OCHOBHOTO TEOPETUYECKUE | TEOPETHUYECKHE
1; OCHOBHBIC TEPMOJMHAMUKHY; | MaTepuana, OCHOBBI OCHOBBI
TEpMOANHAMNYEC | OCHOBHBIC TCOPETUIYCCKUC TEXHUYECKOUN TEeXHUYECKOM
CKHE MPOUECChI TEPMOANMHAMUYCCK OCHOBBI TEPMOANHAMUK TEPMOANHAMUK
U/1€ATBHOTO ue MPOLECCHI | TEXHUYECKON 1; OCHOBHBIE W;  OCHOBHBIC
rasa, BOISHOTO | HJEaJbHOrO rasa, | TepPMOAMHAMUK | TEPMOJUHAMUY | TEPMOAMHAMHY
napa u BOJITHOT'O Tapa W | U; OCHOBHBIC €CKHe €CKHe
BJIaYKHOTO BJIaXKHOT'O TEPMOIMHAMUY | TPOLIECCHI MPOLIECCHI
BO3/1yXa; BO3/1yXa; ecKHe U/I€ABHOTO UAEaNbHOTO
OCHOBHEIC OCHOBHBIE IIMKJIBI | MIPOIECCHI rasza, BOJITHOTO | Trasa, BOJSHOTO
OHKJIIBbI TCIUIOBBIX MAIlIUH | HACAJIBHOI'O rnapa u Imapa u
TEITOBBIX U XOJOAWIBHBIX | ra3a, BOISHOTO | BJIAYKHOTO BJIa>KHOT'O
MaIluH U YCTaHOBOK; napa u BO3/1yXa; BO3/1yXa;
XOJIOAWUJIBHBIX METOAbI H | BJIAXXHOI'O OCHOBHBIC OCHOBHBIC
YCTaHOBOK; cpencTBa BO3/1yXa; IUKITBI IUKJTBI
METO/BI U MIPOU3BOJCTBA OCHOBHBIE TETIOBBIX TEIUIOBBIX
CpeacTBa TCIIOTHI, 3aKOHBI | TUKJIIBI MallluH U MallluH u
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MPOU3BOJICTBA
TEIIOTHI;
3aKOHBI
nepeHoca
TEIIOTHI U
DHEPTHUH;
3aKOHBI,
OTIPEICTIAIONITHE
TETIOTIPOBOTHO
CTbh,
KOHBEKTUBHBIN
TEII000MEH,
TEIIOBOE
U3ITy4YCHHE;
TEOPHIO
o00us, KaK
METOJI
paIrMoHAILHOTO
MIPOBEICHUS
SKCTIEPUMEHTAT
BHBIX
HCCIICOBAHNM;
CIOCOOBI
pacdeTa
TEII0BOI0
IMOTOKa
TETIOTPOBOIHO
CTBIO,
U3ITyYCHHUEM,
npu
KOHBEKTHBHOM
TENI000MEHE B
cirydae
CcBOOOHOTO U
BBIHYKJICHHOTO
JIBYOKEHUS
SKHIKOCTH B
pa3IMYHBIX
T€OMETPHUYECKU
X CHCTEMaXx,
npu
TeruIonepeaayde
4yepe3 CTEHKY

MEPEHOCA TETUIOTHI
H DHEPTHUH;
3aKOHEI,
OTIPEICIISIONTNEC
TETIOTIPOBOTHOCT
b, KOHBEKTHBHBII
TEIIO00OMEH,
TEIUIOBOE
W3ITyYeHHE;
TEOpHUI0 TOJ00us,
KakK METOJ
paImoHAILHOTO
MIPOBEICHHUS
IKCIIEPUMEHTAIbH
BIX HCCJICIOBAHUM;
crmoco0bl  pacdera
TEIJIOBOrO IOTOKA
TEIJIONPOBOJTHOCT
bI0, U3IyYCHUEM,
npu
KOHBCKTHUBHOM
TEII000MEHe B
cirydae
CBOOOIHOTO u
BBIHYKJIEHHOTO
JIBHOKCHUS
JKUJKOCTH B
pAa3IUYHBIX
TEOMETPHUYECKUX
CHCTEMaX, pu
Terionepeayue
uepes CTEHKY,
JTOITYCKaeT
CYIIECCTBECHHbBIE
OIIHOKH

TETLIOBBIX
MaIIuH 1
XOJIOUIBHEIX
YCTaHOBOK;
METOMbI U
cpencTBa
MPOU3BOICTBA
TEIJIOTHI;
3aKOHBI
nepeHoca
TEIUIOTHI U
SHEPTHUU;
3aKOHEI,
OTIPECIISIOTH
e
TETIOTIPOBOTH
OCTb,
KOHBEKTUBHBIN
TEII000MEH,
TETUIOBOE
U3JTy4YCHHUE;
TEOPHIO
moo0us, Kak
METO/I
paIoHaIBHOT
0 TIPOBEICHUS
AKCIEPUMEHTAIT
BHBIX
HCCIIEJOBAHMIM;
CIIOCOOBI
pacuera
TEII0BOr0
IMOTOKAa
TEIIONPOBOJIH
OCTBIO,
W3IyYeHHEM,
npu
KOHBEKTHBHOM
TENI000MEHE B
ciayuae
CcBOOOIHOIO U
BEIHYKJICHHOTO
JIBIDKEHUS
JKAJIKOCTH B
Pa3IMYHBIX
Te€OMETPUYCCKHU
X CHCTEMaX,
npu
Terionepeayde
4yepe3 CTEHKY,
JIOITYCKaeT
HETOYHOCTH,
JTOITYCKaeT
HETOYHOCTH B
dopmyupoBKa
X, HapyImIaer
JIOTHYECKYIO
IIOCJIE0BATEND

XOJOAUIBHBIX
YCTaHOBOK;
METOIBI U
cpelicTBa
MIPOM3BOACTBA
TEIIOTHI;
3aKOHBI
repeHoca
TEIIOTHI
SHEPTUH;
3aKOHBI,
OTIPEIETISIONTH
e
TETUIONPOBOIH
OCTb,
KOHBEKTHBHBIA
TEIIO00MEH,
TEIIOBOE
H3ITydeHHe;
TEOPHIO
o000, KaK
METO/
paIroHAIEHOT
0 MPOBEICHUS
AKCIIEPUMEHTAIT
BbHBIX
HCCIICIOBaHUM;
CITIOCOOBI
pacdera
TEMIOBOIO
ITOTOKA
TETUIONIPOBOIH
OCTBIO,
U3TYYCHHEM,
npu
KOHBEKTHBHOM
TemI000MeHe B
ciy4ae
CBOOOJIHOTO U
BBIHYJICHHOTO
JIBYDKEHUS
JKMIKOCTH B
Pa3TUYHBIX
FEOMETPHYECKU
X CHCTEMaX,
npu
TerIonepeaayue
yepes CTEHKYHE
JIOITYCKaeT
CYIIIECTBEHHBIX
HETOYHOCTEH

XOIOJUIBHBIX
YCTaHOBOK;
METO/IBI u
cpencTBa
MIPOM3BOJICTBA
TEIJIOTHI;
3aKOHBI
repeHoca
TEII0THI Hu
SHEPIUH;
3aKOHEI,
OTIPEIETISIONTH
e
TEIUIONPOBOIH
OCTbh,
KOHBCKTHUBHBIN
TEII000MEH,
TEIIOBOE
M3ITy4YeHHE;
TEOPHIO
moAoous,
METO/
paIoHaIBHOT
0 TIPOBEACHHS
AKCIIEPUMEHTAT
BHBIX
HCCIICOBAHUII;
CIIOCOOBI
pacdera
TEIUIOBOTO
IMOTOKAa
TETUIONPOBOIH
OCTBIO,
H3JTyYCHHUEM,
npu
KOHBEKTHBHOM
TEII000MEHE B
ciydae
CBOOOIHOIO WU
BBIHYKJICHHOTO
JIBIDKEHUSA
KHIKOCTH B
Pa3TMYHBIX
FCOMETPUYCCKHU
X cHCTEMAX,
npu
Terionepeaayde
4yepe3  CTEHKY,
MCYEPIBIBAIOII]
e H
ITOCJIEI0BATEN D
HO, UYETKO H
JIOTUYHO
n3jIaraeT
MaTepua,
XOPOIIO
OPUEHTUPYETCS
B Marepuale,

KakKk




HOCTH B HE
H3J10KEHUN 3aTPYAHSICTCS C
MIPOTPaMMHOTO OTBETOM  IpHU
Marepuana BUJIOM3MEHEHHU
¥ 3a7JaHuH
yMeerT: HE YMEET | B IeJIoM | B 1esoM | copMHUPOBAHH
MPUMEHSTh MIPUMEHSTh YCHEIIHOe, HO | YCHEIIHOe, HO | O yMEHUE
MIEPBBIM 3aKOH MEePBBI 3aKOH | HE CHCTEMHOE | COAepKaIlue MIPUMCHSITh
TEPMOJUHAMHUK | TEPMOIUHAMUKH yMeHHe OTJIEJIbHbIE TIePBBI  3aKOH
" IS JUISL  COCTaBIICHUS | IPUMEHATH pOOEIIBI, TEPMOJAUHAMUK
COCTaBJICHUS SHEPreTUYECKOTO MEPBBIM  3aKOH | YMEHHE H ISt
SHEPreTUYECKOr | OajraHca TEPMOJAMHAMUK | TIPUMEHSATH COCTaBJICHHS
o OanaHca TEIJIOTEXHUYECKH | U IUIS | TIEPBBIA  3aKOH | SHEPTETHUECKO
TEINIOTEXHUYEC | X YCTaHOBOK; | COCTABIJICHUS TEPMOJUHAMHUK | TO Oananca
KHX YCTaHOBOK; | MCIIOJB30BaTh DHEPTreTUIECKO | U IS | TEIUIOTEXHUYEC
HCI0JIb30BATh ypaBHEHUS ro OajlaHca | coCTaBJIEHUS KHX YCTaHOBOK;
ypaBHEHUS COCTOSIHUS TEIJIOTEXHUYEC | SHEPreTUYECKO | MCIOIB30BaTh
COCTOSIHUS WJICATHHOTO Ta3a U | KUX YCTAaHOBOK; | TO OanaHca | ypaBHEHUS
HJIeaJILHOIO rasoBbIX CMeECEil; | UCIIOJIb30BaTh TEIIOTEXHUYEC | COCTOSHHMS
ra3a u ra30BbIX HpOBOI[I/ITb aHaJIn3 ypaBHeHI/IH KUX yCTaHOBOK; NacaJIbHOI'O
cMecei; u pacyeT | COCTOSTHUS HCITIOJIb30BAaTh rasa M ra3oBbIX
MIPOBOJIUTH TEPMOJMHAMHUYECK | HEAIEHOTO ypaBHEHUS CMecei;
a”aIu3 u X MIPOIIECCOB | Ta3a W Ta30BBIX | COCTOSHUS MTPOBOJIUTH
pacuet W3MEHCHHMS CcMecei; HJIcaJIbHOIO aHaJINu3 u
TepMOILI/IHaMI/Iqe COCTOSIHUA HpOBOI[I/ITI) ra3da U ra3oBbIX pvaeT
CKHX TIPOIIECCOB | MIEANbHOTO Ta3a, | aHaIHu3 H | CMecel; TePMOIMHAMAY
NU3MCHCHUS BOISIHOI'O napa nu pvaeT HpOBOILI/ITI) CCKUX
COCTOSHHUS BJIAYKHOTO TEPMOJMHAMUY | aHATHU3 U | TIPOIIECCOB
HJIeaJILHOIO BO3/IyXa; €CKHUX pacuer H3MEHEHMS
rasa, BOJSHOTO | pPacCUHTHIBATH MIPOIIECCOB TEPMOAVMHAMAY | COCTOSHUS
napa u MIPOIIECCHI W3MEHEHUS €CKHUX HAEAILHOTO
BJIQKHOI'O HCTEYEHHUS H | COCTOSIHUS MIPOIIECCOB rasa, BOISHOI'O
BO3/yXa,; JIPOCCENNPOBaHUS | HJEAIEHOTO W3MEHEHHS napa u
paCC‘H/ITLIBaTB ra30B nu HapOB; rasa, BOAAHOI'O | COCTOSHHA BJIAXKHOT'O
TIPOIIECCHI MIPOBOJIUTH aHANHU3 | Mapa U | UJeaIbHOIO BO3IIyXa;
HCTEYEHHS U a¢dhexTuBHOCTH BJIQKHOTO rasa, BOJISIHOTO | pPacCUUTHIBATH
JIPOCCETTUPOBAH | IUKIIOB TEIUIOBBIX | BO3MyXa; napa U | TIPOIIECChI
s Ta30B U I[BI/IFaTeJIeﬁ, paCCqI/ITblBaTL BJIQXKHOT'O HNCTCUCHUS nu
MapoB; XOJIOAUIBHBIX TIPOIIECCHI BO3/yXa; JIPOCCENNPOBaH
MIPOBOJIUTH YCTaHOBOK, WUCTEYEHUs] W | pacCUMTHIBaTh | U Ta30B W
aHanu3 TEIJIOBBIX JIPOCCETUPOBAH | MIPOIIECCHI TapoB;
3¢ (EeKTUBHOCTH | HACOCOB; Wi Ta3oB H | UCTEUYEHUS  H | MPOBOJIUTH
LIMKJIOB HCII0JIL30BATh MapoB; JPOCCENNPOBaH | aHAIH3
TCIIJIOBBIX 3aKOHBI TCIIJIOBOI'O HpOBO):[I/ITb nus ra30B nu 3(1)(1)GKTI/IBHOCT
JIBUTaTEJICH, epeHoca; a”anu3 MIapoB; H LIUKJIOB
XOJIOTUIBHBIX MPUMEHSTh Ha | 93Q(PEKTUBHOCT | IPOBOJIUTH TEIUIOBBIX
yCTaHOBOK, HpaKTI/IKe METOAbI | U IIUKJIOB | aHAJIN3 )IBI/IF&TCHCI’I,
TCIIJIOBBIX TeOpeTI/I‘-IeCKOI‘O U | TCIIJIOBBIX 3(1)(1)CKTI/IBHOCT XOJOAUIBHBIX
HacoCOB; SKCIIEPUMEHTAIbH | JBUTATENEH, n LUKIIOB | YCTAaHOBOK,
HCITOJIb30BaTh Oro HCCJICIOBAHUS | XOJOJUIBHBIX | TEIUIOBBIX TEIUIOBBIX
3aKOHBI TEINI000MeHa; YCTaHOBOK, JIBUTaTEJICH, HacOCOB;
TCIIJIOBOTO paCC‘II/ITLIBaTI) TCIIJIOBBIX XOJOAUIIBbHBIX HNCIIOJIB30BaTh
MEePEHOCa; TEIUIOBLIE IOTOKH | HaCOCOB; YCTaHOBOK, 3aKOHBI
HpI/IMeHSITI) Ha qepe3 pa3JH/IT-IHI)Ie HNCITIOJIB30BaTh TCITJIOBBIX TCIIJIOBOT O
HpaKTI/IKe BHUJIbI CTCHOK | 3aKOHBI HaACOCOB; HepeHoca;
METOJIBI TEMI000MEHHBIX TEIUIOBOT'O HCITOJIb30BaTh MNPUMEHAITh Ha
TEOPETUYECKOTO | ammnaparos, MEePEHOCa; 3aKOHBI MIPaKTUKE
158 )IOHyCKaeT HpI/IMeHHTB Ha | TCIIJIOBOT'O METOABbI
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JKCIICPUMEHTAI | CYIIESCTBECHHBIC MPaKTHKE TIePEeHOCa; TEOPETUYECKOT
BHOTO OINOKH, METOIBI MPUMEHATh, Ha | O u
UCCIIeIOBaHUS HEYBEPEHHO, C | TEOPETUYECKOT | IMPaKTHUKE AKCIIEPUMEHTA
TemI000MeHa; OOIBIIUMU 0 U | METOIBI BHOTO
paccunTHIBATh 3aTpyTHEHHUSIMH SKCIEPUMEHTAN | TEOPETHYECKOT | WCCIIEIOBAHUS
TEIUIOBbIE BEITIOTHSIET BHOTO 0 U | TeI000MeHa;
MOTOKH Yepe3 CaMOCTOSITENILHYIO | UCCIICIOBAHUS | SKCIIEPUMEHTAN | PACCUUTHIBATH
pasITUIHBIC pabory, TEII000MEHa; | BHOTO TETUIOBBIC
BUJIBI CTEHOK OOIBIIMHCTBO paccunTHIBaTh | WCCIENOBAHMUS | MOTOKH depes
TEIIO0OMEHHBI | 3a/IaHUH, TEIIOBEIC TEIUIOO0OMEHa; | pa3juyYHbIC
X armnapaToB MPEIyCMOTPEHHBIX | MOTOKA 4Yepe3 | pacCUUTHIBATh | BUIBI  CTCHOK
MPOTPaMMOi pa3IrgHbIe TEIUIOBbIE TEII000MEHHBI
JMUCITUIUTAHBI, HE | BUJIBI  CTEHOK | MOTOKH Yepe3 | X ammapaToB
BBITIOJTHEHO TEIUIOOOMEHHBI | pa3INyYHbIC
X ammapaToB BUIBl  CTEHOK
TETI000MEHHBI
X amnmaparoB
BJIaJieeT oOyyaromuiics He | B LEJIOM B 1ICJIOM YCIICIIHOE U
HABBIKAMU: BJIa/ICeT HABBIKAMH | YCIIENTHOE, HO | YCIIENTHOE, HO | CHCTEMHOE
WH)XCHEPHBIMU | HH)KCHECPHBIMHU HE CUCTEMHOE | cojepiKaiiee BJIa/IEHUE
METOAaMU METOAaMU BJIaCHUC OTACJIBbHBIC HaBbIKaMH
PaIOHANBHOTO | PAIlIOHAIBHOTO HaBBIKAMHU MIPOOEITBI HITH WH)XCHEPHBIMU
WCTIONB30BaHUS | MCTIOJIB30BAHHUS WH)XCHEPHBIMU | COTPOBOXIAI0 | METOJaMHU
TpaauIUOHHBIX TPpaaUuLIHUOHHBIX U METOAaMU mieecs panoHaJIbBHOT
u HETpaJUIIUOHHBIX panroOHaAJIbHOT OTACJIbHBIMU (6]
HETPaJUIMOHH | UCTOYHHUKOB 0 OIMNOKaMHu WCTIONT30BAHUS
bIX HCTOYHUKOB OHEPruu; HUCIIOJIB30BaHUA | BJIAJCHUC TpaaAUuIOHHBIX
OHEPIHUHU; METOAaMU TpaauIOHHBIX HaBbIKaMH u
MeTOoaMHI MPOEKTUPOBAHUS " WHXEHEPHBIMU | HETPATUIIOHH
MPOEKTUPOBAHU | YCTPOWUCTB AJIS HETPaJUIMOHH | METOJaMH BIX UCTOYHHUKOB
A YCTpOﬁCTB TEXHOJIOI'MYECKUX bIX UICTOYHHKOB | pallMOHAJIbHOI OHEPIruu;
JUTST MIPOIIECCOB; SHEpruy; 0 METOJIaMHU
TEXHOJIOTHYECK | HAaBBIKAMHU METOJITaMHU WCTIOJB30BaHUS | TPOEKTUPOBAH
HX MPOLIECCOB; HCIIOJIb30BaHU [IPOEKTUPOBAH | TPAJAULUOHHBIX | sl YCTPOHCTB
HaBbIKaMH OCHOBHBIX us YCTpOﬁCTB u JJIsA
WCTIONB30BaHMS | 3aKOHOMEPHOCTEH | JuIs HETPAJUIMOHH | TEXHOJIOTHYECK
OCHOBHBIX TeHHOO6MeHa nmpu TEXHOJIOI'NYECK bIX UICTOYHHUKOB | UX ITPOLECCCOB;
3aKOHOMEPHOCT | pEelCHHN UX MPOLIECCOB; | SHEPIHH; HaBbIKaMHU
ei KOHKPETHBIX 337124 | HaBBIKaMH MeTOoIaMHI WCTIONTb30BaHMUS
TeruIooOMeHa TIPH MTPOBEICHUH WCTIONB30BaHMs | MMPOEKTUPOBAH | OCHOBHBIX
MIPH PEIICHUU pacuera OCHOBHBIX Usl yCTPOUCTB 3aKOHOMEPHOCT
KOHKPETHBIX JJIEMEHTOB 3aKOHOMEPHOCT | IS el
3a/a4 npu TEIUIORHepreTndec | e TEXHOJIOTHUYECK | TEIooOMeHa
NPOBEICHIH KOTO, IONTyCKaeT TeroooMeHa WX TPOIIECCOB; | MPH PEeIICHUH
pacueTa CYIIECTBEHHBIC IIpu pCIICHUU HaBbIKaMH KOHKPETHBIX
3JIEMEHTOB O1munoOKHy, ¢ KOHKPETHBIX WCTIONB30BaHUS | 3a7a4 MPH
TCIUIOOHEPT€TUY OOJIBIINMU 3aaa4 1mpu OCHOBHBIX IIPOBEACHUU
€CKOT0 3aTpyIHEHUIMHU MPOBEICHUH 3aKOHOMEPHOCT | pacdeTa
BBITIOJTHSIET pacuera el 3JIEMEHTOB
CaMOCTOSITETFHYIO | AJIEMEHTOB TerIooOMeHa TEIUIOPHEPTeTH
pabory, TEIUIOPHEPTeTH | TIPU PEIICHHN | YECKOTO
OOJIBIITHCTBO YECKOIo KOHKPETHBIX
MPETyCMOTPEHHBIX 3a/1a4 Mmpu
IIporpamMmoun IIPOBECHNAH
IOUCLMILIMHBI HE pacuera
BEITIOJTHEHO 3JIEMEHTOB
TETUIORHEPTeTH
YEeCKOTo
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[1K-3
2 ron

3HAeT: oOyyaromuiics He | oOywatomuiicss | oOywaromuiics | oOy4aromuiics
METOJUKY 3HaeT  METOJUKY | JEMOHCTPHpYE | JEMOHCTPHpYE | JEMOHCTpHpYE
MIPOBEIECHUS MIPOBEICHUS T 3HAHUA T 3HaHUE T 3HaHUe
Hay4YHBIX Hay4YHBIX TOJIBKO MaTepuana, He | MaTepuana
UCCIICIOBAHNMN, | UCCIIEOBAHNM, OCHOBHOT'O JIOITyCKaeT METOJIUKY
MOATOTOBKH, MOATOTOBKH, MaTepuana, CYIIECTBEHHBIX | IPOBEACHHUSA
MIPOBEICHUS U MIPOBEICHUS U | METOAMKY HETOYHOCTEH Hay4YHBIX
OLICHKH OLICHKH MIPOBEICHMUS METOJIUKY HCCIIETOBAHHH,
pE3yIBTaTOB pE3yIbTaTOB Hay4YHBIX MIPOBEIEHUS MIOATOTOBKH,
pacueToB pacueTos a, | UCCIEeIOBaHUM, | HayYHBIX MIPOBEJCHUS H
JIOITyCKaeT MOATOTOBKH, UCCIIEIOBAHUH, | OLIEHKU
CYIIECTBCHHBIE MIPOBEJCHNUA U | MTOATOTOBKH, pe3yNIbTaTOB
omnoOKu OILICHKH MIPOBEJCHUA U | PACUETOB,
pe3yabTaToB OLIEHKH HCYEPIBIBAOI]
pacyeToB HO HE | PE3yJIbTATOB e u
3HAeT JETalel, | pacyeToB MIOCIIE0BATEND
JIOITyCKaeT HO, UYETKO W
HCTOYHOCTH, JJOT'MYHO
M3J1araer
MaTepua,
XOpOouIo
OpUEHTHpYeTCA
B  Marepuaie,
HE
3aTPYIHSETCS C
OTBETOM  IIpH
BUIONU3MCHCHHU
M 3aJlaHui
yMeeT: HE YMEET | B LIEJIOM | B IIEJIOM cthopMupoBaHH
MIPOBOJUTH MIPOBOJXTE aHAJIN3 | YCIENIHOE, HO | yCIENIHOE, HO | O¢ yMEHHE
aHaN3 pe3yabTaToOB HE CHCTEMHOE | CONepiKallue MIPOBOJIUTH
pE3yIBTaTOB TEOPETUUECKUX yMEHHE OTJICNIbHBIE aHaJIn3
TEOPETHYECKHUX | pacyeToB U | IPOBOJIUTH npoOensl, pE3yIBTaTOB
pacueToB U pa3pabaTeIBaTh aHanu3 yMEHHE TEOPETHUECKUX
pa3pabaThiBaTh | MPEAJIOKEHHUS IO | Pe3yIbTaTOB MIPOBOJIUTH pacdeToB u
MIPEIOKEHHS UX TPAKTHYECKOW | TEOPETUUECKUX | aHAIIN3 pas3pabaTeIBaTh
10 UX MMPUMEHUMOCTH, pacueToB M | pe3yJIbTaToB MPETI0KEHUS
MPAKTHYECKON | JOIycKaeT pa3pabaTeiBaTh | TEOPETHUECKUX | IO 170.4
MIPUMEHUMOCTH | CYIIECTBECHHBIE MPEJIOKEHHUST | pacueToB U MIPAKTHYECKOM
omnoKH, o ux | pa3paOaTbIBaTh | MPUMEHUMOCTH
HEYBEpPEHHO, C | MpaKTUYEeCKOH | TPEeIOKEHUS
OonpIMMH MPUMEHUMOCTH | MO UX
3aTpyJHEHHUSIMH MIPAKTHYECKON
BBIIIOJIHACT IMPUMECHUMOCTHU
CaMOCTOSITENTFHYIO
paodory,
OOJBITUHCTBO
3aJlaHuH,
MIPEyCMOTPEHHBIX
MIpOrpaMMoi
JOUCLUIUIMHBI, HE
BBIIIOJTHEHO
BJIaJleeT oOyyaromuiics He | B LEJIOM B LIEJIOM YCIELHOE U
HABBIKAMU: BIIQJIEET, YCHEWHOE, HO | YCHEIHOe, HO | CUCTEMHOE
METOJMKON U METOAMKON U HE CUCTEMHOE cozepIKalee BJIaJICHUE
CpeJICTBaMHU CpeJICTBaMHU BIIa/ICHUE OTJICIIbHBIE METOJIUKOM U
MIPOBEIECHHUS MIPOBEIECHHUS METOJUKON U poOesbl UK CpelcTBaMu
pacueToB pacueTos, CpeJICTBaMHU COTIPOBOX/IAI0 | MPOBEJCHHUS
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JTOITYCKaeT MIPOBEICHHUS meecst pacdeToB
CyIIECTBCHHBIC pacyeToB OTJEJIbHBIMU
OLINOKH, C OIINOKAMH
OONBIIUMU BIIaJICHHE
3aTpYOHEHUSAMU METOIUKON U
BBIIIOJIHSET cpencTBaMHu
CaMOCTOSITEILHYIO MIPOBECHHUS
pabory, pacdeToB
0OJIBIIMHCTBO

MPETyCMOTPEHHBIX

IpOrpamMmou

JHMCLHIUIMHEL HE

BBITIOJIHEHO

3. TunmoBbIe KOHTPOJIbHBbIE 3aJaHUSI MU HHbIE MAaTEPHAJIbI, HEOOXOAMMBbIE IS
OIleHKH 3HAHM, yMeHHii, HABBIKOB U (WUJIM) ONBITA 1eSITETbHOCTH,
XapaKkTepu3youX 3Tanbl (OPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOECHUS
00pa3oBaTeIbHOI MPOrpaMMBbI

3.1 TunoBoii pacuer

TunoBele pacyeThl NPOBOAATCS B MPOILIECCE BHIMOIHEHUS MPAKTUYECKUX Pad0T Ha
MPAKTUYECKUX 3aHATHUAX M WIPAIOT BAXKHYIO POJb B BBIPA0OTKE y 00yYaromerocs
HaBBIKOB MTPUMEHEHUS TTOTYUYECHHBIX 3HAHUH JJIsI pEIICHUs TPAKTUUECKUX 3aj1ay.

TemaTuka TUIOBBIX PACUETOB YCTAHABIIMBAETCS Ha OCHOBAHMHM TEOPETUYECKOIO
Kypca H3y4aeMOWl JHMCUWIUIMHBI, TpEACTaBieHa B IporpaMme AUCHUIUIMHBI (Ha
MPAKTUYECKUX 3aHATUSIX) U B METOIMYECKUX YKA3aHUSIX JIJIsl MPAKTUYECKUX 3aHSITHH 110
muciuiuinHe « TepMoIMHaMKKa U TeTuionepeaaday.

BapuaTuBHOCTh M KOJUYECTBO BAPUAHTOB 3a/JIaHHMI THUIIOBBIX PACUETOB 3aBUCHUT
OT T€MbI IPAKTUYECKOTO 3aHATHS.

IIpumep THIIOBOIO pacyera:

Onpenenuts Maccy 5 M BOJIOPOAA, 5 M KUCJIOpOJa U 5 M YIJIEKUCIIOTHI IIPU 1aBJICHUU
6 0ap u Temmneparype 100°C.

Pewenue:

XapakTepucTUYECKOE YpaBHEHUE JUIsl MPOU3BOJIBHOTO KOJIMYECTBA ra3a

PV=mRT

3HavyeHue ra30BOM MOCTOSIHHON OepeM U3 TaOJIUIIbI.

[Tomygaewm:
R, = 4124 JIx/(xr-K); Ro, = 259,8 [Ix/(xr-K); Rco, = 188,9 JIx/(krK).
CrenoBaTeibHO,
PV _6-10°-5 80428
" RT R-373 R
50423
my = ———=195«&r
: 4124
2042.8
My =———= 309 r
= 259.8
8042.3
Mep, =———— = 426 Kr
: 189

KonnuecTBo BapraHTOB 3a1aHUS — O.
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3.2 Texkyuuii KOHTPOJIb

Texymuii KOHTPOJIb TPOBOAUTCS B (hOPME YCTHOTO OTpOca.

TpeOoBaHus K 0TBETY IPH YCTHOM OIPOCE:

1. I'myOuHa 1 MOJHOTA PACKPHITUS BOIPOCA.

2. Bnanenue TepMUHaAMU M UCTIOJIB30BaHKUE UX IIPU OTBETE.

3. YMmeHue OOBACHUTH CYIIHOCTbH SIBJCHHUH, COOBITHH, MPOILIECCOB U T.I., JENaTh
BBIBOJIbI U 0000IIIEHUS, JaBaTh ApPTYMEHTUPOBAHHBIE OTBETHI.

4. YMmeHue OTBeYaTh Ha COIYACTBYIOIIME BOIPOCHI, BhIpaKaTh CBOE€ MHEHHE IO
o0cyxmaemMoi TeMe.

5. BrnaneHue MOHOJIOTHUUECKOHN peublo.

Bonpocwl, paccmampusaemvie na ayoumopHulx 3aHAMUAX

1.  UYto umsywaer TexHuueckas TepmoauHamuika? [loHATHE TepMOIMHAMUYECKOMN
CUCTEMBI, TEIJIOThI, paboThl. [IoHATHE paBHOBECHOTO COCTOSIHUSI TE€PMOJMHAMUYECKON
CHCTEMBI.

2.  TlonsTtue padodero tena. MneanbHbple U peanbHbIe Ta3bl. [[puBeauTe MpUMEpHI.

3. JlaBieHme Kak mapaMeTp COCTOSHHS padodero Tejla — TOHATHE, CIUHHUIIGI
W3MEpPEHUS, CPEJICTBA U3MEPECHMUS.

4. TemmnepaTypa Kak mapaMeTp COCTOSIHUS pabodero Tejaa — MOHSITHE, €IUHUIIbI
W3MEpPEHUS, CPEJICTBA U3MEPECHMUS.

5.  VYiaenbHbIE 00BEM Kak MapaMeTp COCTOSIHMS pabodyero Tena — TIOHSTHE,
€VHHIbI U3MEPEHUS.

6. AOCOIIOTHOE JIaBJICHHME, MaHOMETPHYECKOE JaBJICHHE, OapOMETPHUUYECKOe
JaBJieHHE, paspexkenne. OnpeaeneHus U CBs3b.

7.  XapaKTepUCTHYECKHE ypaBHEHHUS COCTOSIHUS HUicanbHOro rasza. dusmyeckuit
CMBICJI YHHUBEPCAIbHON U MHIUBHUIYaJIbHOM ra30BbIX TOCTOSIHHBIX.

8. T'azomeic cmecu. [TaprmansHoe naBnenue. 3akoH JlampToHA.

9. XapakTepUCTHYECKHE YPAaBHEHHS COCTOSHUS VIS Ta30BBIX CMECEH.

10. CnocoObl 3a1aHus Ta30BBIX cMecei. PacyeTHbIe BBIpaXKEHHUS.

11. TennoemkocTb. Bunbl yaenbHOM TEMIOEMKOCTH, CBSI3b MEKY HUMH.

12. TloHSATHS UCTUHHON M CpeHEN TETIOEMKOCTH.

13. TlepBbIif 3aKOH TEPMOAUHAMUKH: (POPMYITHUPOBKH, MATEMATHUECKOE OITUCAHUE.

14. Tlouarue BHyTpeHHEH sHepruu. EauHunbl u3mepenus. BHyTpeHHsIsi 3Heprus
Kak (hyHKIIHSI ITApaMeTPOB COCTOSHUS pabodero Tena.

15. Tlomstme »SuTanpnuu. EauHunel usMepeHus. OHTambIus Kak  (QyHKIUS
rapamMeTpOB COCTOSTHUS paboyvero Tena.

16. Tlomsitme oHTpomuu. EnuHuUnBI uW3MepeHus. ODHTpONUsS Kak (QyHKIHUS
napamMeTpOB COCTOSIHHS pabOdero Tena.

17. TlonstTne pabOTHI B TEXHUYECKOW TEpMOJIWHAMUKE. ETuHUIBI HU3MEpeHwus.
Paborta kak pyHKkIus nporecca.

18. IloHathe TEMIOTH B TEXHUYECKOW TepMOAMHAMUKE. EAVMHUIBI U3MEpEHUSI.
TennoTa kak GyHKIMS TIpoIiecca.
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19. U3oxopHbIii mpoiiecc, ero pacueT U aHaiau3 B p-v U T-S — koopauHarax. Cxema
pacnpeneneHus TerIoThl.

20. M3ob6apHblii mpoIiecc, ero pacyeT u aHajaus B p-v u T-S — koopauHarax. Cxema
pacnpeneneHus TerIoThI.

21. W3oTepmMuveckuil mpoiiecc, €ro pacdyer u aHaiau3 B p-v U T-S — KoopJuHaTaX.
CxeMa pacnpe/iesIeHUs! TEIUIOTHI.

22. AnmabGaTHbIN Mpoliecc, ero pacyeT u aHajau3 B p-v U T-S — koopauHaTtax. Cxema
pacrpeneneHus TerIoThI.

23. Bopsuoii map. Uto Ha3bBaeTcs BOASHBIM TapoMm? B dem 3akimrouaercs
cyurHocTh kurnenus? TemmnepaTypa KUneHusI.

24. Jlunamuueckoe paBHoBecue. HacwimeHHsli nap. BrnakHblit HaCBIIIIEHHBIN Map,
CyXOW HACBILLEHHBIN I1ap, IEPErPETHIN Map.

25. Kaxkoil koMmpeccop Ha3bIBAIOT U/CATbHBIM?

26. Btopoii 3akOH TEpMOAMHAMUKH, €ro QopMynupoBku. PaBHOBecHbIE U
HEPaBHOBECHBIE MTPOLIECCHI.

27. Tlonstue o nukiax. [lokazarenu 3¢pHEeKTUBHOCTH MPSAMBIX U OOPATHBIX IIUKJIOB.

28. Ilpsimbie u oOpatHbie uKIbl. Tepmudeckuit KI1J] nukia.

29. Cnoxsble TUKIbl. CyIIHOCTh TEIUIOPUKALUU U €€ NMPUMEHEHHE B HApOJHOM
XO35HCTBE.

30. [IIpsimoit u oOpatHbi 1ukiIbl KapHo. AHanu3 MUKiIoB B P-v u T-S — nuarpamme.
Tepmudeckuii KO3Q(HULUEHT MOJIE3HOTO ACUCTBUS.

31. CpaBHeHHe WICaTBHBIX IMKIOB TOPIIHEBBIX JIBUTATENell BHYTPEHHETO
CropaHusl.

32. AOcopOimoHHas XonoAwibHAas ycTaHoBka. (Cxema, NPUHIUI JEHCTBUS U
pacyeT XOJIOAWIBHOIO KO3(ppuueHTa.

33. TlapoakekTopHas XOJOAWIbHAs ycTaHOBKA. (Cxema, MPHUHIMI ACHCTBHUS U
pacyeT XOJIOAWIBHOIO KO3(ppuuueHTa.

34. Yro HaspBaeTca TeIniooOMeHoM? Ha3zoBuTe wu3BecTHBIE BaM  BUJIBI
TEII000MEHa.

35.  Uro Ha3bIBaeTcs TEMIONPOBOAHOCTHIO? KakoB MeXaHU3M MepeHoca TEIIOThI
TEIJIONPOBOIHOCTHIO?

36. UYro HaspBaercs TemmepaTypHbiM mojem? Kakue BuAbl TeMmIepaTypHBIX
1OJIe BaM U3BECTHBI?

37.  CdopmynupyiiTe TOHATHE TEMIEPATYPHOTO IPaIUEHTA.

38.  Uro Ha3piBaeTCS TEIIOBBIM MOTOKOM, YAEIBHBIM TEIUIOBBIM MOTOKOM? KX
0003HaueHue, pa3MEPHOCTh, HAIIPABJIICHUE.

39.  ®dwusuueckas CynrHocTh 3akoHa Dypbe. AHATUTUYECKOE BHIpAXKCHHE, aHATU3
COCTABJISIFOLTHX.

40. Yro Ha3bIBACTCS KOHBEKIIUEH, KOHBEKTHUBHBIM TETIJI000MEHOM,
TEIIOOTaAUEN ?

41.  Cdopmynupyiite (GU3NYECKYI0 CYIIHOCTh 3akoHa HprloroHa-Puxmana.
Hanumute ananuTruaeckoe BEIpaKCHHE.

42.  CdhopmynupyiTe (PU3NUECKYI0 CYIIHOCTh KOI(P(GUIMEHTAa TEIUIOOTAAYd H
YKaXXHUTE OT KaKuX (aKTOPOB OH 3aBUCHT.

43.  CyurHocTh TeOopuu nooowus. Y cnoBus noaoous. TeopeMsl mogoous.
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44,  Kpurepun nogobus Nu, Gr, Pr, Re. U3 kakux ypaBHEHUI MOJy4YE€HBI, YTO
XapaKTEepU3yIOT, U3 KaKUX (PU3MYECKUX BeIMYUH cocTosT? Onpenensiomuil pamep,
onpeensonas TeMmneparypa.

45.  UYro Ha3bIBaeTCs TEIUIOBBIM u3iydeHHueM? UYUTo Ha3bIBaeTCs JIyYHCTBHIM
TerioooMeHoM? UTo Ha3bIBaeTCs MHTEHCUBHOCTBIO U3ITYYCHUS ?

46. CdopmynupyiTe  TOHSITHE  MOIJIOMIATENILHOM,  OTpaXkaTelbHOH |
IPOITYCKATENbHON CIOCOOHOCTH TEa.

47.  ChopmynupyiiTe TmOHSATHE aOCOTIOTHO YepHOro, aOCOJIIOTHO Oesoro,
3€pKaJIbHOTO U IPO3PAYHOTO TeNa.

48.  ®usmwyeckas CYMHOCTh U AHAIMTHYECKOE BBIpakeHHe 3akoHOB CrtedaHa-
bonwsiimana, Buna, Jlam6Gepra, [Tnanka, Kupxroda.

49.  Yro naseBaercs teronepenadeii. Chopmynupyite moHsaTHe K03GGUIIIeHTA
TEIUIONEPeIayy U MOJHOTO TEPMUYECKOTO COMPOTUBIICHUS TEIIONEpEaayu.

Bonpocwt ona camocmosamenvroco 00yyenus

1. TloHsATHE MOMUTPOIHOTO MpoLIecca.

2. Pacder u aHanmu3 NOJUTPOIHBIX MPOIECCOB B P-V U T-S — KOOpIMHaTAaX.

3. BnaxssIii BO31yX.

4., VYnenpHOE W OTHOCUTENbHOE  BiarocoiepxkaHue. AOconoTHas U
OTHOCHTEJIbHAS BIAKHOCTb.

5. HpoccenupoBanue. CynrHocTs mporecca. Dpdext xoymnsa-ToMcoHa.

6. Meroasl ouenku Oddekra [xoynsa-Tomcona (muddepeHIMANbHBI U
MHTErpalIbHBIN Apoccenb-3(dexTo). Temnepatypa nuBepcun. Kpupas HHBEpCHH.

7. Ilpouecc mnapooOpazoBanuss B p-v U T-S — KoopauHarax. Temiora
napoo0OpazoBanusi. [TapameTpbl KpUTHUECKOTO COCTOSIHUSA BOJASHOTO Tapa.

8. TepmommHamuveckue mapameTpbl BOJASHOTO Mapa U CBA3b MEKIY HUMHU.

9. TepmommHamu4ecKkue MpoOIeCChl BOASHOTO mapa B h-S — nuarpamme. Pacyer
OCHOBHBIX TEPMOJIMHAMUYECKUX MTaPAMETPOB.

10. [loHsiTHE TEPMOAMHAMMUYECKOTO MOTOKA, YPaBHEHNE HEPA3phIBHOCTHU MOTOKA.
Pacnionaraemas pabota, CeKyHIHBIN pacxo/ rasa.

11. TernmoBoit Hacoc. CxeMa, TPUHITUI ICUCTBUS.

12. PabGouue Tena TEerIoBbIX HACOCOB.

13. Knaccudukarius TemIoBbIX HACOCOB.

14. Iluxkn TermioBOro Hacoca B [-S-muarpaMme © - MOKa3aTeNW  €ro
3 PEeKTUBHOCTH.

15. Pacuer koa(ppuuenTa npeodpa3zoBaHus TEIJIOTHI TEMJIOBOIO HAcoca.

16.Onpenenenue TEMIOBOTO NOTOKA M TEMIIEPATyp HA MOBEPXHOCTU CTEHKHU U B
IUIOCKOCTA COMPUKOCHOBEHUSI CJIOEB NIPH TEIUIoNepenadye 4Yepe3 MHOTOCIOMHYIO
IUIMHAPUYECKYIO CTEHKY.

17.Kak moJyiy4aroT pacyeTHOE BbIPa)KEHUE JJIsi ONpPEAENICHHs TEIIOBOr0 MOTOKa
IpH TeIIonepeaye yepe3 opeOpeHHyI0 CTEHKY?

18.KoadduiineHT TernaonpoBOAHOCTH: (PU3NIECKUN CMBICH, OT KakuX (HakTOpoB
3aBucUT. Kod3(pPHUIMEHT TemIonpoBOIHOCTH Ta30B, >KHUIKOCTEH, IUAJIEKTPHUKOB,
METaJJIOB.

19.Koaddurment temneparypornpoBoHOCTH. UTO UM OmMpeaenseTcss U OT Yero
OH 3aBHCHT.

16



20. [IuddepenmanbHOE ypaBHEHUE TETUIOMPOBOTHOCTH. AHAIN3 COCTABIISIOMIHX.
YcnoBus 0THO3HAYHOCTH.

21.TlonAaTHe  KpUTHYECKOTO  jauaMerpa  m3oisamuu. Kak — momoOpathb
TETUTOU3OJISIIIMOHHBIA MaTepral JJIsl IOKPBITUS TUIHHIPHIECKON TTOBEPXHOCTH?

3.3 [IpomexkyTOoUHAasi aTTeCTALMS

[IpomexyTtounass  arrectaiusi 1o  auciuiuimHe  «TepMmoauHamuka U
Teryionepeaayay B COOTBETCTBHU C Y4YEOHBIM ITaHOM Mo chnernuainbHoctu 23.05.01
HazeMHble TpaHCIIOPTHO-TEXHOJOTHUUECKUE CPEICTBA MPEIyCMATPUBAET: 3a4€T — 2 TO/I.

Bomnpocsl, BbIHOCHMBIE HA 3a4€T

1. Yro um3ydaer TexHuueckas TepmoauHamuka? I[loHsATHE TEepMOAMHAMUYECKOU

CUCTEMbI,  TEIUIOThl,  paboThl.  [loHSATHE  pPaBHOBECHOTO  COCTOSHUS

TEPMOJUHAMUYECKON CUCTEMBI.

[Tonstue pabouero tena. UneanbHble U peanbHble ra3el. [IpuBeanre npuMepsl.

3. JlaBneHwe Kak mapaMeTp COCTOSIHHS paOoyero Tena — IMOHATUE, €IUHUIBI
M3MEPEHNS, CPEICTBA U3MEPEHUS.

4. TemmepaTypa Kak HapameTp COCTOSHHS pabouyero Tejaa — MOHATHE, €IUHULBI
M3MEPEHNS, CPEICTBA U3MEPEHUS.

5. VYnenbHbld 00BEM Kak TMapaMeTp COCTOSHHS pabouero Tejaa — TMOHSTHE,
€IUHULIBI U3MEPEHUSL.

6. AOcomoTHOE JaBJ€HHE, MAaHOMETPUYECKOE JaBJICHHWE, OapOMETpPUUYECKOe
NaBJICHHE, pa3pexeHue. OnpeaeneHus u CBs3b.

7. XapakTepuCTHUYECKHE YpaBHEHHS COCTOSHHS HACaIbHOTO raza. dusmdeckuit
CMBICJI YHUBEPCAJIbHON U MHAVMBUYaJIbHON Ia30BbIX ITOCTOSIHHBIX.

8. T'azomwie cmecu. [lapimansHoe naBnenue. 3akoH JlanpToHa.

9. XapakrepucTUyecKue ypaBHEHHUS COCTOSIHUS JIJIsl Ta30BbIX CMECEi.

10. CnocoOsI 3aaHust Ta30BbIX cMecei. PacueTHble BeIpaKeHHUs.

11. TemmoemkocTh. Buibl yaenbHOM TEIIIIOEMKOCTH, CBSI3b MEKy HUMH.

12. TloHSATHS UCTUHHOW U CpPEIHEH TETJIOEMKOCTH.

13. TlepBslii 3aKOH TEPMOAMHAMHUKH: (POPMYITUPOBKH, MATEMATHIECKOE OTMCAHNE.

14. Tlonstue BHyTpeHHeHl sHepruu. Enunuibl u3MepeHus. BHyTpeHHssT sHeprus
Kak (PyHKIIHS TApaMeTPOB COCTOSIHUSA pabOYero Tena.

15. Tlonsite »SHTanbnuu. EAMHUIB u3MepeHus. OHTamblus Kak (QYyHKIUS
napamMeTpOB COCTOSIHUS paboyero Tena.

16. Tlonsite oHTponuu. EOuWHULBI U3MepeHUs. OHTpoOnus Kak (QyHKIMS
apaMeTpoB COCTOSIHUS pabOUero Tena.

17. Tlonste pabOThI B TEXHUYECKOW TEPMOJMHAMHKE. EIWHUIBI H3MEpEHUS.
Pabora kak QyHKkuMs mporecca.

18. TlonsiTe TEMJIOTHI B TEXHUYECKOW TepMoauHamuke. EquHUIBI u3MepeHwus.
Temnora kak GyHKIMS mpoiiecca.

19. H3oxopHbIif Ipoliece, ero pacyeT U aHayu3 B P-L U T-S — koopauHaTax. Cxema
pacrpeneneHus TEIIOTHI.

no
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20. WM3oOapHsblil mpolecc, ero pacueT u aHanus B p-v U T-S — koopauHaTax. Cxema
pacrpeneneHus TeIIOTHI.

21. W3oTepmuueckuil mpoiiecc, ero pacuer u aHaiau3 B p-v U T-S — KoopJuHaATaX.
Cxewma pacnpeieNieHusl TETUIOTHI.

22. ApunabGatHbIN mpoliecc, €ro pacyeT U aHaiu3 B p-v U T-S — koopaunarax. Cxema
pacrpeneneHus TeIIOTHI.

23. BopsnHoit map. Urto Ha3piBaeTcs BOASHBIM mapoMm? B dem 3akirodaetcs
CYWIHOCTh KurneHus? TeMmneparypa KUIIEHUS.

24. Jlunamuueckoe paBHoBecue. HacwieHHbIN nap. BrnakHblit HACHIIIIEHHBIN Tap,
CyXOW HACBILLEHHBIN I1ap, IEPETPETHIN TTap.

25. Kaxoil kommpeccop Ha3bIBAIOT H1€aIbHBIM?

26. Btopoii 3akOH TepMOAMHAMUKH, €ro QopMynupoBku. PaBHOBecHblE U
HEPaBHOBECHBIE MPOLECCHI.

27. Tlonstue o mukiax. [lokazarenu 3¢ (HeKTUBHOCTH MPSAMBIX U OOPATHBIX ITUKIIOB.

28. Tlpsimbie u oOpatHbie ukibl. Tepmudeckuit KIIJ] nuka.

29. Cnoxsble TUKIbL. CyIIHOCTh TEIIOPUKAMU U €€ NMPUMEHEHHE B HapOJAHOM
XO35HCTBE.

30. IIpsmoit u obpatHbIil 1ukIiIbl KapHo. AHanu3 nukioB B P-v u T-S — quarpamme.
Tepmuueckuit K0dQPUIIUESHT MOJIE3HOTO ACHCTBHS.

31. CpaBHeHHE WUACAIBHBIX IIMKIOB TIOPIIHEBBIX JIBUTATEJIC BHYTPEHHETO
CropaHusl.

32. AOcopOrmoHHas XOJIOAWIbHAS ycTaHOBKAa. (CxeMa, MPUHIUI JCUCTBUS H
pacyeT XOJIOAWIBHOIO KO3(ppuuueHTa.

33. IlapoaxkekTopHas XOJOAWIbHAs ycTaHOBKa. (Cxema, NMPUHIWI JCHCTBUS U
pacyeT XOJIOAWIBHOIO KO3(ppuueHTa.

34. Uro HaseBaerca TemioooOMeHoM? Ha3oBuTe U3BECTHBIE BaM  BHIBI
TEMI000MeHa.

35. Uro Ha3bIBaeTcs TEMIONPOBOAHOCTHIO? KakoB MeXxaHU3M nepeHoca TeIIoTh
TEIJIONPOBOIHOCTHIO?

36. Uro HaspiBaeTcs TemmepaTypHbiM mojem? Kakue BuUABI TeMIepaTypHBIX
1OJIe BaM U3BECTHBI?

37.  CdopmynupyiiTe MOHATHE TEMIIEPATYPHOTO TPATUEHTA.

38. Uro Ha3pIBaeTCS TEIUIOBBHIM TOTOKOM, YJEIbHBIM TEIJIOBBIM IMOTOKOM? WX
0003HaueHKEe, Pa3MEPHOCTb, HAIIPaBJIEHUE.

39. dwusnueckas CymiHoCTh 3akoHa Dypbe. AHATUTUYECKOE BBIPAKCHHE, aHATU3
COCTABJISIFOLTHX.

40. Yro Ha3bIBACTCS KOHBEKIIUEH, KOHBEKTHUBHBIM TETIJI000MEHOM,
TEIIOOTaAUEN ?

41. CohopmynupyiiTe (Pu3MUECKyl0 CyHIHOCTh 3akoHa HbroroHa-Puxmana.
Hanuiumre aHanuTHuecKoe BbIpakKeHHeE.

42. Cohopmynupyiite (PU3NUECKYIO CYIIHOCTh KOI(P(UIIMEHTAa TEIUIOOTAAYu H
YKaXUTE OT Kakux (haKTOPOB OH 3aBUCHT.

43.  CymHocTb Teopuu noaoous. Ycious noaodus. Teopemsl mogo0us.

44, Kpurepuu nonobus Nu, Gr, Pr, Re. I3 xakux ypaBHEHMII TOJy4Y€HBI, YTO
XapaKTepU3yloT, U3 Kakux (U3MUECKUX BEIUYMH cocTosIT? Onpenenstommi
pasmMep, onpeaesomas TeMieparypa.
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45. UYro Ha3pIBaeTCsd TEIUIOBBIM H3iIydeHHUEM? UYUTO Ha3bIBaeTCs JIy4UCThIM
TerioooMeHoM? UTo Ha3bIBaeTCsI MTHTEHCUBHOCTBIO U3ITYYCHUS?

46. CodopmynupyiTe  MOHATHE  MOTJIOMIATEIBHOM,  OTpaKaTeIbHOM U
IPOIYCKATENbHON CIOCOOHOCTH Tea.

47. Cdhopmynupyiite mOHATHE aOCOIIOTHO YEPHOTO, abCONIOTHO Oesoro,
3epKaJIbHOTO U MPO3PAYHOT0 Tea.

48. @wusnueckas CYyIIHOCTh M aHAIMTUYECKOE BbIpakeHHe 3akoHOB CredaHa-
bonbumana, Buna, Jlam6epra, [Inanka, Kupxroda.

49. Yro naseBaetcs Teronepenadeii. Chopmynupyiite nmoustue kodhdumrerTa
TETIONePeaYy M IMTOJTHOTO TEPMUYECKOTO COMPOTUBIICHUS TEILIONEePEIayuH.

50. TloHsTHE MOIUTPOITHOTO MpoIIecca.

51. Pacuer u aHaJIM3 NOJUTPOIHBIX MPOLIECCOB B p-U U T-S — KOOpAMHATAX.

52. BnaxHbIil BO3AYX.

53. VYnenpHOE M OTHOCUTENBHOE BIIArocoepx aHue. AOCOMIOTHAS U OTHOCUTENIbHAS
BJIQXKHOCTb.

54. [poccemupopanue. CymnHocTs nporecca. Dddext Hxoymsa-TomMcoHa.

55. Metonpt onenku ODddekra Jxoyns-Tomcona (muddepeHunanbHblil U
UHTErpaJbHBIN Ipoccenb-3ddexTnl). TemnepaTypa uaBepcuu. Kpuas nHBepCHUHU.

56. Ilpomecc mapoobOpazoBanusi B p-v u T-S — KoopauHarax. Tersora
napooOpa3zoBanus. [lapamMeTpbl KpUTHUECKOTO COCTOSTHUSI BOASTHOTO Mapa.

57. TepmoauHaMHUYECKHE MapaMeTPhl BOJASTHOTO Tapa U CBSI3b MEKIy HUMH.

58. TepmommHamuveckue MpoIecchl BOAsHOro mapa B h-S — mumarpamme. Pacuer
OCHOBHBIX TEPMOJMHAMUYCCKUX TTaPaAMETPOB.

59. TlonsTHE TEPMOAMHAMHYECKOTO IMOTOKA, YPaBHEHHWE HEPA3PBHIBHOCTH IOTOKA.
Pacnonaraemas pabota, CeKyHIHBIM pacxoj rasa.

60. TemnoBoit Hacoc. Cxema, MPUHIINTI ACHCTBHS.

61. Paboune Tena TEIIOBBIX HACOCOB.

62. Knaccuduxaius TEIIOBBIX HACOCOB.

63. Ilmkn TemoBoro Hacoca B T-S-muarpaMMe u rmokasatenu ero 3 (OeKTHBHOCTH.

64. Pacuet ko3¢ duiinenta npeoOpa3zoBaHus TEIJIOTHI TEMJIOBOIO HAcOCa.

65. OmnpeneneHue TEIIOBOTO MOTOKA U TEMIEPATyp Ha MOBEPXHOCTH CTEHKH U B
TUIOCKOCTU CONPUKOCHOBEHUS CIIOEB IMPHU TEIUIoNepesade 4yepe3 MHOTOCIOMHYIO
UIUHAPUYIECKYIO CTEHKY.

66. Kax momy4aroT pacueTHOE BBIpRXEHHE IJISI ONPEIEICHUs TEIUIOBOTO MOTOKA
pH TerIonepenaye yepe3 opeOpeHHyo CTEHKY?

67. KondduumeHt TemmonpoBOAHOCTH: (PU3UUECKHUI CMBICI, OT Kakux (hakTOpOB
3aBUCUT. KOAp(UIIMEHT TErIonmpOBOAHOCTH Ta30B, KUIAKOCTEH, TUAICKTPHUKOB,
METAJIJIOB.

68. Koaddumuent temnepaTryponpoBogHOCTH. UTO UM ompeaensieTcs U OT Yero
OH 3aBHCHT.

69. JluddepennuanpbHoe ypaBHEHUE TETUIONPOBOIHOCTH. AHAIN3 COCTABIISIOMIHX.
VY ci1oBUsL OTHO3HAYHOCTH.

70. TlomsTme  KpuTHYEeCKOTO  AuameTpa  m3omsamuu. Kak — momoOpath
TETJIOU30JIAIIMOHHBIN MaTepual A MOKPBITHS [IUHIPUIECKON MTOBEPXHOCTH?
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4. MeTtoanueckne MaTepuaJibl, ONpeaesiiomue Npoueaypbl OlleHNBAHUS 3HAHUIA,
YMEHUIi, HABBIKOB U (MJIM) ONBITA AeATEJILHOCTH,
XapaKTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETECHIUN

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

Kontponp pesynapratoB 00yueHHs O0Oydaromuiics, STaloB W YPOBHA
(dopMupOBaHUs KOMIIETEHIIUN MO AucCHUIUINHE «TepMoauHamMuKa U Terlonepenadyay
OCYILIECTBIISICTCS. 4€pe3 IPOBEIEHUE TEKYILEro, BBIXOJHOIO KOHTPOJEH M KOHTPOJLI
CaMOCTOSATENBHON paboTBHI.

®opMBl TEKYILIEro, MPOMEKYTOYHOIO U HMTOTOBOTO KOHTPOJS M KOHTPOJIbHBIE

3alaHusl ISl TEKYIIEro KOHTPOJsl pa3zpabarbiBaioTcs Kadenpoit ucxoas u3 crnenuduxku
JUCITUIUINHBI, U YTBEPKIAIOTCA Ha 3acelaHuu Kadeaphl.

4.2 Kputepuu ouleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AESATEJbHOCTH,
XapaKTepHU3yLIHUX dTanbl (POPMUPOBAHUA KOMIIETCHIMH B IIpoLecce 0CBOCHUS
00pa3oBaTeIbHOM MPOrpaMMBbI

Omnwucanue WIKAIbl OICHUBAHUS JOCTH)KCHUS KOMIETCHIUH TI0 JUCIHILINHE
MPUBEICHO B Ta0HIIE 6.

Tabauna 6
YpoBeHb OtmMmeTka Onucanue
OCBOEHUS (mpomexxyTodHas
KOMIIETEHIIUHN aTTeCcTaIus)
8bICOKULIL «3a4TEHO» OOyuatomuiicss OOHapyXWJI ~ BCECTOPOHHEE, CHUCTEMAaTHYecKoe W

rIyOOKOe 3HaHME Y4eOHOro MaTepuayia, YMEeT CBOOOJHO BBITIOJIHSTH
3a/laHusl, TPEAYCMOTPEHHbIE  INPOTPaMMOM, YCBOWI  OCHOBHYIO
TUTepaTypy M 3HAKOM  C  JIONOJHHUTEIBHOH  JUTEepaTypow,
pPEeKOMEHJIOBaHHOW  mporpammoii. Kak mpaBmiio, oOydaromuics
MIPOSIBIISIET TBOPYECKUE CIOCOOHOCTH B TIOHWMAaHWH, H3JIOKEHHH U
WCIIOJIb30BAaHUM MaTepuasa

oazoeulil «3aYTCHO» OOyuaroimuiicss OOHApyXWJI IIOJIHOE 3HAHWE Y4YeOHOTO Marepuala,
YCHCIIHO BBIIOJHACT HNPEAYCMOTPCHHEBIC B IIPOrpaMMe 3aJaHunsd, YCBOUII
OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO B TIPOrpamMMe

nopozoewlit «3a4TEHO» OOyuaroruiicsi 0OHApY>KUIT 3HAHUS OCHOBHOTO y4eOHOTO MaTepuaia B
o0beMe, He0OXOMMOM JIJIs TajlbHEHIIeH yueObl U IPEACTOSIICH PabOThI
M0 TIPOQECCUH, CIPABIAETCSA C BHITOJHEHUEM IPAKTUUYECKUX 3aaHui,
MPEIYCMOTPEHHBIX MPOTrPaMMOi, 3HAKOM C OCHOBHOWM JHTEpaTypoH,
PEKOMEHIOBAHHOM TIPOrPaMMOM, JOMYCTHI MOTPEIIHOCTH B OTBETE Ha
9K3aMEHE M TPH BHITIOTHEHNH YK3aMEHAIIMOHHBIX 3aIaHui, HO 00amaeT
HEOOXOMUMBIMHM 3HAHUSMH JUI HX YCTPAHEHHs MOJ PYKOBOACTBOM
Mperno/iaBaTess

- «HE3AYTCHO» OO6yuaromuiics 00HAPYKHUI TIPOOENTBl B 3HAHUSIX OCHOBHOTO y4eOHOTO
marepuaia, AOIMYCTHII TMPUHOHUIIHAIIBHBIC OIIMOKXM B BBIITOJHEHUH
MPEyCMOTPEHHBIX MPOrpaMMON MPAKTHUUECKUX 3aJaHUN, HE MOXKET
MPOJIOJDKUTE  OOYYEeHHWE WM TPUCTYNIUTh K TPOeCCHOHAIBHOM
JeSITENIBHOCTH 110  OKOHYaHWW O0pa3oBaTeNbHOW opraHu3anuu 0e3
JIOTIOJTHUTEIIBHBIX 3aHSATHH
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4.2.1. Kputepun oieHKH YCTHOTO OTBETA

[Ipu oTBeTe HaA BOIPOCHI TEKYIIUX KOHTPOJEH W MPOMEKYTOUYHOW aTTeCTalluu
0OYYarOIIHICs TIEMOHCTPUPYET:

3HAHHA: CIIOCOOOB MPOJYKTHBHOW pabOTHI, MpPaBUJ THUTHUCHBI YMCTBEHHOIO
TPyJda; TEOPETHUYECKMX  OCHOB  TEXHHYCCKOM  TEPMOJWHAMUKH;  OCHOBHBIX
TEPMOJIMHAMHYCCKUX IIPOIIECCOB HJACAIBHOIO Ta3a, BOJJHOTO Iapa W BIIAXKHOTO
BO3/TyXa; OCHOBHBIX ITMKJIOB TCIJIOBBIX MAIIIMH U XOJOAWIBHBIX YCTAaHOBOK; METOJIOB U
CPEICTB MPOM3BOJCTBA TEIUIOTHI; 3aKOHOB IEPEHOCA TEIUIOTHI W JHEPTUU; 3aKOHOB,
OTIPENENSAIONUX  TEIUIOMPOBOIHOCTh,  KOHBEKTHBHBIM  TEIUIOOOMEH,  TEIUIOBOE
U3IIy9CHHWE, TEOpHUH MOojAo0Ws, KaKk MeToJa PpAalMOHAJBLHOTO  MPOBEIACHUS
OKCIIEPUMEHTAIBHBIX ~ MCCJICOBAHUN; CIOCOOOB  pacueTa TEIJIOBOTO  IMOTOKA
TEIJIOMPOBOAHOCTBIO, HW3JIyYCHHEM, TPH KOHBEKTUBHOM TEIUIOOOMEHE B Cliydae
CBOOOJTHOTO W BBIHYKJICHHOTO JBIDKCHUS XUIKOCTH B Pa3IMYHBIX T€OMETPUUYCCKUX
cucTeMax, Ipy TeIUIonepeaade uepe3 CTEHKY; METOAUKH IIPOBEJACHUS HAayYHBIX
UCCIICIOBAHUM, ITOJATOTOBKH, ITPOBEJICHUS U OIICHKH PE3YJIbTaTOB PACUeTOB.

YMeHHsI: caMO0OOydyaTbCs, NMPUHUMATh HECTaHIAAPTHBIC TBOPUYECKUE PEIICHUS;
IPUMEHSTh TIEPBBIM 3aKOH TEPMOJUHAMHUKH JJII COCTABJICHHUS JHEPTETHYECKOTO
OamaHca TEIUIOTEXHUYECKMX YCTAaHOBOK; MCIIOJIb30BaTh YypaBHEHUS COCTOSHUS
UJIeaILHOTO Ta3a U Ta30BbIX CMECEH; MPOBOJINTH aHAJIM3 U pacueT TEPMOJIMHAMUYCCKHUX
MPOIIECCOB HM3MEHEHMSI COCTOSHHUS WJICATHLHOTO Ta3a, BOJSHOTO Iapa W BIIAXXHOTO
BO3/IyXa; PAacCUMTHIBATH IPOIECCHl MCTEUCHUS W JIPOCCETUPOBAHMS Ta30B W IAPOB;
MPOBOJIUTh aHAN3 J(P(HEKTUBHOCTH ITUKIOB TEIJIOBBIX IBUTATEICH, XOJIOIMIBHBIX
YCTaHOBOK, TEIIOBBIX HACOCOB C PAcYeTOM KOJIMYCCTBCHHBIX XapPaKTEPUCTHK ITOU
3¢ (PEKTUBHOCTH; MCTOIL30BATh 3aKOHBI TEILIOBOTO MEPEHOCA; MPUMEHSTh Ha MPAKTHKE
METOABl TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO HCCICAOBAaHUS TEIUIOOOMEHa,
pacCUYMTHIBaTh TEIJIOBBIC TOTOKHM Yepe3 pas3IMyHbIC BHJBI CTCHOK TEIMI00OMEHHBIX
arraparoB; MPOBOJIUTH aHAIM3 PE3YJIbTaTOB TEOPETUUECKUX PACUETOB M pa3padaThIBaTh
PEIIOKEHUS TI0 UX MPAKTHIECKON TPUMEHUMOCTH.

BJIajIeHHEe HABBLIKAMH: 2 PeKTUBHBIMU METOIUKAMU MIPEOI0JICHUS
TICUXOJIOTHICCKOW MHEPIIMH, MHKEHEPHBIMU METOJIaMH PAIIMOHAIHHOTO HCIIOIb30BaHUS
TPaAUIIMOHHBIX U HETPAAUIIMOHHBIX UCTOYHUKOB SHEPIHH; METOJaMH IMPOSKTUPOBAHUS
YCTPOMUCTB ISl TEXHOJOTHMYECKUX ITPOIIECCOB; HABBIKAMH HCIIOJIB30BAHMS OCHOBHBIX
3aKOHOMEPHOCTEH TeIrIoo0OMeHa MpU PEeNICHUH KOHKPETHBIX 3a/Jad MPU MPOBEICHUU
pacdeTa 3JIEMEHTOB TEIJIOOHEPTETHYECKOTO 000PYI0BAHUS; METOIUKON U CPEACTBAMU
IIPOBEJICHUSI PACUCTOB.

KpuTepun o11eHKH YCTHOTO OTBETA

OTJIMYHO 00yJarouuiicst IEMOHCTPUPYET:

- TIPOYHBIC 3HAHMS, YMEHUS U HABBIKH, OTIIMYAIONIHECS TTYOMHON U MOJIHOTON
PACKPBITHS TEMBI, TAET apTyMEHTHPOBAHHBIC OTBETHI, IPUBOIUT IIPUMEPHI 13
MIPaKTHUKH, HE TOMyCKAET HETOYHOCTEH, HCUSPIIBIBAOIIE U ITOCIIEI0BATEILHO,
YETKO W JIOTUYHO M3JaraeT Marepuai, He 3aTpyJIHSAETCS C OTBETOM IpHU
BHJIOU3MEHEHUH 3a/IaHHI;

X0po1Io 00yJarouuiicst IEMOHCTPUPYET:
- 3HAHWs, YMEHUS M HaBBIKH, OTJIMYAIOUIMECS TJIyOMHOW M IOJIHOTOH
PaCKpPBITHS TEMBI, TAeT aprYMEHTHPOBAHHBIC OTBETHI, IPUBOIUT MIPUMEPHI U3
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MMPAKTHUKU, HC JOITYCKACT HeTO‘lHOCTGﬁ, HCYCPIBIBAIOLIC U MOCIICAOBATCIIBHO,
YETKO M JIOTUYHO H3JIaracT Mar€puall, HO 3aTPyAHACTCA C OTBETOM IIpHU
BUION3MCHCHHUH 3a,[[aHHfI

YIOBJIETBOPUTEIHLHO o0yyJaromuiics AeMOHCTPUPYET:

- 3HAHWS, YMEHHS W HaBbIKH, OTIMYAIOIIMECS HEAOCTATOYHON TIyOMHOH U
MOJTHOTOM PAaCKPHITHS TEMBI; 3HAHWEM OCHOBHBIX BOIPOCOB TEOPHU; CIIa00
c(hOopMHUPOBaHHBIMH HABBIKAMHU aHAIN3a, HEJOCTATOYHBIM YMEHHEM [1aBaTh
apryMEHTHPOBAHHBIE OTBETHI, JOMYCKAeT HECKOIBKO OMIMOOK B COJEpKaHUH
OTBeTa

HEYIOBJIETBOPUTEIbHO o0yyJaromuiics AeMOHCTPUPYET:

- HEe3HaHWE WM TIOBEPXHOCTHOE pACKpPBITUE TEMBl, HechOpPMHUPOBAHHBIC
HaBBIKM aHAJIM3a, HEYMEHHE AaBaTh apTyMEHTHPOBAHHBIC OTBETHI, JOITYCKAET
Cepbe3HbIC OMMOKY B COAEPKAHUM OTBETA

4.2.2. KpnTeplm OLCHKH BBINMOJHCHHUS THIIOBBIX PAaCY€TOB

[Ipu BBINOJHEHUU TUIOBBIX PACUETOB OOYHAOIIUIICS JEMOHCTPUPYET:

3HAHMS: OCHOBHBIX TEPMOANHAMHUYECKUX IIPOLIECCOB UAECATIBHOIO Ira3a, BOASHOIO
Iapa M BJIAXHOTO BO3[yXd; OCHOBHBIX IHMKJIOB TEIUJIOBBIX MAallMH M XOJOJWJIBHBIX
YCTAHOBOK; 3aKOHOB IIEPEHOCA TEIUIOTBI W DHEPruH; 3aKOHOB, OIPEICISIOMIMNX
TEIJIONPOBOAHOCTh, KOHBEKTHBHBIM TEIJIOOOMEH, TEIUIOBOE U3IyYEHHE, TEOpUHU
noo0us; croco0OB pacyera TEIUIOBOTO MOTOKA TEIUIONPOBOJAHOCTBIO, M3IYUEHHEM,
IpU KOHBEKTUBHOM TEIUIOOOMEHE B Cilydae CBOOOJHOTO U BBIHY)KJIEHHOTO JABM)KECHUS
KUJKOCTH B PA3JIMYHBIX T€OMETPUYECKUX CUCTEMAX, IIPU TEIUIONEPEIaue Yepe3 CTCHKY;
METOJUKHU MPOBENCHUA U OLICHKH PE3yJIbTaTOB PACUYETOB.

YMEHHAI: IIPUMEHATH IIEPBBIA 3aKOH TEPMOAWHAMHUKHA [UIsl COCTaBIICHHUS
HHEPreTUUECKOro OajaHca TEIJIOTEXHUYECKUX YCTAaHOBOK; HCIIONb30BaTh YPABHEHMSI
COCTOSIHUS UEATBHOTO T'a3a U ra30BbIX CMECEH; PACCUMTHIBATH MPOLIECCHI UCTEYEHNS U
JIpOCCETUPOBAHMS Ta30B M MapoB; NPOBOAUTH aHalu3 3PQPEKTUBHOCTH IUKIOB
TEIUIOBBIX JBUTATEEH, XOJIOAWIBHBIX YCTAHOBOK, TEIUIOBBIX HACOCOB C PacyeTOM
KOJIMYECTBEHHBIX XapaKTEPUCTUK 3TOM 3(P(HEKTUBHOCTH; MCIHOJIB30BaTh 3aKOHBI
TEIUIOBOTO IIEPEHOCA; MPUMEHATh HA NPAKTHUKE METOJAbl TEOPETHYECKOTO U
AKCIIEPUMEHTAJILHOTO HCCIEAOBaHUS TEIJIO00OMEHA; PAaCCUUTHIBATH TEIUIOBBIE MOTOKHU
4yepe3 pa3iMyYHble BUJbl CTEHOK TEIIOOOMEHHBIX amnmnapaTroB; NPOBOAUTH aHAIM3
pe3yJIbTaTOB TEOPETHYECKMX pacyeToB M pa3palbaThiBaTh MPEAJIOKEHUS IO HX
IIPAKTUYECKON MPUMEHUMOCTH.

BJa/IcHHe  HABBIKAMMU: WHXKEHEPHBIMH ~ METOJAaMH  PalUOHAIBHOIO
WCIIOJIB30BAaHUS TPAJULMOHHBIX U HETPAJAMLIMOHHBIX MCTOYHHKOB 3HEPIHH; METOAAMH
IIPOEKTUPOBAHMSL  YCTPOMCTB  JUISI  TEXHOJIOTMYECKMX  MPOLECCOB;  HaBbIKAMHU
MCIOJIb30BaHUsI OCHOBHBIX 3aKOHOMEPHOCTEN TEMI000MEHa NP PEIIeHUN KOHKPETHBIX
3a/lady MpU MPOBEACHUM pacyeTa AJIEMEHTOB TEIIOPHEPreTUYECKOro 000pyI0BaHuUS;
METOIUKOW U CPEACTBAMU IIPOBEAECHUS PACUETOB.

KpI/ITepI/II/I OLCHKHU BBINMOJHCHHWS THIIOBBIX Pac4€TOB

OTJIMYHO 00yJarouuiicst IEMOHCTPUPYET:
NPaBUIBHOCTh  PACUETOB, COOTBETCTBUE JECUCTBYIOIIUM  HOPMATHUBHBIM
TpeOOBAHMSIM; YMEHHE OOBSICHITh M 000CHOBBIBATE BHITIOJHEHHBIC PEIICHIS.

XO0pO1Io 00y4aroUiicst IEMOHCTPUPYET:
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MPaBUJILHOCTh  PAacyeTOB, TIIOCIE€ CBOCBPEMEHHOTO YCTPAaHECHUS OIIUOOK,
COOTBETCTBHE JEHCTBYIONIMM HOPMATHBHBIM TPeOOBaHUSAM; YMEHHE OOBICHATH
1 000CHOBBIBATD BBIMIOJTHECHHBIC PEIICHYISL.

YAOBJIETBOPUTEJIbHO

o0yyJaromuiics AeMOHCTPUPYET:

HE3HAYNTEIbHBIE OIMMOKN B TMPABWJIBHOCTH PAacueTOB (BBISBICHHBIC OIITUOKH
YCTpaHEHBl TIOCIE€ TIOBTOPHOW TIPOBEPKH), COOTBETCTBUE JIEHCTBYIOIIUM
HOPMAaTUBHBIM  TpPeOOBaHMSIM;, TIOBEPXHOCTHOE YMEHHE OOBSACHATH U
000CHOBKIBATh BHITIOJTHCHHBIC PEIICHUSI.

HEYAOBJIETBOPUTEJIBHO

00yJarommifcs:

BBINIOJIHWJI PacyeThl € OIMUOKAaMH, YTO HE COOTBETCTBYET JACHCTBYIOIINM
HOPMAaTUBHBIM TpeOOBaHMSAM; HE MOXET OOBICHATH U OOOCHOBBIBATH
BBITIOJTHEHHBIE PEIICHUS

Paszpabomuuk: oouenm, Opnosa C. C.
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