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BBEOEHME

1. Hactoswee n3gaHne sABNsieTCA OCHOBHBIM OpPraHu3auuoHHO-MEeTOANYECKUM LOKYMEHTOM y4ebh-
HO-METOAMYECKOro KOMMMeKca no AMCLMNANHE B COCTaBe OCHOBHOW 0bpasoBaTenibHOW NporpamMmbl BbiCLLE-
ro obpasosanus (Ol BO). OHo npegHasHavyeHo cTaTb Afs HUX MeTOOUYECKOM OCHOBOW MO OCBOEHUIO AaH-
HOW OVUCUMUMIUHBI.

2. CopepxaTtenbHOW OCHOBOW AndA pa3paboTku HacToslwero msgaHus nocnyxuna Pabouas npo-
rpaMmma y4ebHON OUCUUNIMHDI, YTBEPXKAEHHAS B YCTAHOBIIEHHOM MOPSAKeE.

3. MeTogu4yeckne acnekTbl HAaCTOSALLEro M3gaHus pa3BuTbl B y4eOHO-METOAMYECKOW NnuTepaType u
apyrux paspabotkax, Bxogawmx B coctaB YMK no gaHHowm gucuunnuvHe.

4. [locTyn CTYAEHTOB K 9MEKTPOHHOW Bepcum MeToamyeckmx ykasaHui rno U3yYeHuo OUCLIMMIIUHGI,
obecrneyeH Ha BbinyckawLleln kadeape n Ha cepsuce «uck» B MOC B meTognyeckoM kabuHeTe oby4ato-
Llerocs M Ha canTe yHuBepcuTeTa.

lMpn 3TOM B 3NEKTPOHHYK BEPCUI0 MOTYT ObiTb BHECEHbI TEKYLLUME U3MEHEHWS U AOMOMHEHUS, Ha-
npaBfieHHbIE Ha MOBLILLIEHNE Ka4YecTBa HAaCTOALLMX METOOUYECKNX YKa3aHUM OO UX NepensgaHns B yCTaHOB-
FNIeHHOM Mopsiake.

YBaxaemble oby4atowmecs!

MpucTtynas k udyyeHuno HoBon Ana Bac yyebHOM gucumMnnvHbl, HAYHWUTE C BAYMYMBOIrO NPOYTEHMUS
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbIX METOOUYECKMX YKa3aHui. OTO nomoxeT Bam BoBpewmsi
MOHATb U NPaBUITbHO OLEHUTL ee ponb B Bawem obpasosaHuu.

O3HaKOMUBLUMCb C OpraHn3aunoHHbIMK TpeboBaHmAMY Kadeapbl Mo 3TON AUCLUMMMHE U COU3MEPUB
C HMMK cBOW cunbl, Bbl cMoXeTe caenaTb OCO3HaHHbIV BbIGOp COBCTBEHHOWM TaKTWKM U cTpaTernm yyebHomn
AesATenbHOCTH, yoepeyb caMmmx cebs OT Hepas3yMHbIX peLLeHWIn N0 OTHOLLEHMIO K HEel B Hayarne cemecTtpa, a
He TorAa, Korga yxxe craHeT no3gHo. Mcnonb3ys aTo nsgaHve, Bol 6€3 AoNONHMTENbHBIX OCMOXHEHUA No-
pongeTte K CeMecTpoBOM aTTecTaumun no 3Ton ANCLUMNAMHE. YCNeLwHOCTb aTTecTauumn 3aBucuT, Npexae Bce-
ro, ot Bac. Ee 3anor — putmMuyHas, LeneHanpasneHHas, BAymunBas yvyebHasa pabota, B Lensax obecneve-
HWUSI KOTOPOW M paspaboTaHbl 3TU MeToANYECKUE YKas3aHUs.



1. Mecto yqeGHoﬁ AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

YuebHas aucumnnuHa «TennoTexHnka» OTHOCUTCA K oBsa3aTenbHbIM AucumnnuHam Ol yHuBepcu-
TeTa, COCTaB KOTOpbIX onpeaensieTcs By3om v TpeboBaHusiMu GPrOC.

Uenb AucuyunnuHbl — 0atb CTyAEeHTaAM 3HaHWUSA B 06GNacTy COBPEMEHHON TEMNMOTeXHUKM U HaBbIKM
ee NpUMeHeHus Ans peLleHns NpakTuYeckmMx 3aaau.

B xo0e oceoeHust QucyuniuHbl 06y4arouyulicsi OOJIKeH:

MMEeTb LIENNOCTHOE npeactaB/ieHne O npoueccax u ABleHunax, nponcxogdalmx B TensioTeXHN4YeCKnxX
cucTemMax, Ux BrmsiHne Ha pyHKLMOHMPOBAHME PasfMYHbIX TEMNOTEXHUYECKUX YCTPONCTB ;

BrnafeTb: KaTeropuanbHbIM annapaToM TENSIOTEXHWKW Ha YPOBHE MOHMMaHWUS U cBoBOAHOro BOC-
Nnpou3BeaeHnsi; MeTOOWKOM pacyeTa Hamboriee BaXHbIX KOI(MULMEHTOB U MokasaTenen; BaXXHEenwumm
MeToZaMu aHanm3a TeNNOTEXHNYECKUX ABINEHUN;

3HaTb: OCHOBHbIE TEOPETUYECKUE MOJIOXKEHMS U KIOYEBBLIE KOHLIENUUN BCEX pa3nenoB AUCUMNNU-
Hbl;, HanpaBleHUA pa3BUTUA TEOPUN TEPMOANHAMUKN TEMNMOTEXHUKN; MOHNMMAaTb OCHOBHbIE I'IpO6J'IeMbI Teo-
pun, BnOeTb NUX MHOF006p33I/Ie M B3aMMOCBA3b C npoueccamu, npomcxogdaimMmm B TenOTeXHNYECKUX yCT-
poncTeax;

yMeTb. WCNOJSib30BaTb MeTOAbl TEMNNOTEXHUKN B cBoen I'IpOCbeCCI/IOHaJ'IbHOVI aedaTenibHOCTN; BbIdAB-
NATb I'Ip061'IeMbI TennoTexHN4YeCKOoro xapakrepa npu aHanm3e KOHKPEeTHbIX CI/ITyaLI,I/II7I B TenJioTeXHN4YeCKnx
yCTpOI7ICTBaX; npeanaratb cnocoObl nx pelweHna n oueHmeaTb OXXnaaemMble pe3dyrnbTaThbl; npmo6pecm HaBbl-
KU: cucteMaTuyeckor paboTbl ¢ y4eGHOWM M CripaBOYHOM NUTEpaTypOi MO TENNOTEXHUYECKOW npobnemaTu-
Ke; B NMUCbMEHHOW U B YCTHON hopMe NOrMYHO ohopMIATb pesynbTaTbl CBOMX UCCNenoBaHUin, oTcTansaTb
CBOIO TOYKY 3PEHMS.
Tabnuua. MNMepeyeHb KOMMNETEHUMI C yKa3aHMEM 3TanoB UX (POPMUPOBAHUS B pe3yribTaTe OCBOEHUs yyeob-

HOW ANCLMUMNNUHDI:

KomneTteHuuu, Kon v HanmeHo- KoMnoHeHTbI KOMNeTeHUUn,
B (hopMMpPOBaHUU KOTOPbIX BaHue MHAMWKa- dopmupyembie B pamkax AaHHON OUCLUNINHBI
3agencTBOBaHa gMcUMNINHA Topa AocTuXe- (kak oXXMaaeMblil pesynbTaT ee OCBOEHUS)
HWUWA KOMNeTeH- 3HaTb U MOHU- ymMeTb genarb BnageTb HaBblkamu
koA, HavMeHoBaHune z
umm MaTb (oencTBoBaTh) (MmeTb HaBbIkK)
O6uwenpodeccuoHanbHble KOMNEeTEHLMN
OlK-1 | CnocobeH pewatb na-1lonk-1 Uc- OCHOBHblE 3aKO- | MPUMEHATb 3aKOHbI | onpeaeneHns napa-
TUNOBbIE 3a4a4n Nnonb3yeT OCHOB- | Hbl TEPMOAMHA- | TENNIOTEXHUKA MpU | METPOB TENoBbIX
npodeccmoHanbHOW | Hble 3aKOHbI eCc- MUKW W Tenno- | NpoBeAeHWU Tenmno- | CUCTEM, pacyeTy Ko-
OesaTenbHOCTU Ha TECTBEHHOHay4- maccoobmeHa TEXHWYECKUX  pac- | TenbHbIX  YCTAHOBOK,
OCHOBE 3HaHUM OC- HbIX ANCLMNINH YyeToB BO3yXOBOJOB
HOBHbIX 32KOHOB ONs pelleHust
MaTeMaTUYECKHX, CTaHOapTHbIX
€CTEeCTBEHHOHAY4- 3aad B COOTBET-
HbIX 1 o6Lenpodec- | CTBUM C Hanpas-
CMOHAnbHbIX ANCUN- | NEHHOCTLIO NPO-
NAVH C NPUMEHEHK- dheccroHanbHoN
eM UHOpPMaLMOoH- OeATenbHOCTU
HO- A-2 onk-1 MaTeMaTuyeckue | pewaTtb CTaHOapT- | PELUeHUs cTaH4APTHbIX
KOMMYHMKaLMOHHBLIX | Mcrnonb3yeT 3Ha- | meTofbl ONnst | Hble 3ajaun, ¢ Npu- | 3agad, C NPUMEHEHMEM
TEXHOMOrnN HVe maTemaTude- | pelleHust CTaH- | MEHEHNeM MaTeMa- | MaTemMaTU4yeckux  Me-
CKUX METOZOB OapTHbIX 3a4a4 B | TUMECKMX METOOOB | TOAOB B COOTBETCTBMM
ONS peLleHns COOTBETCTBMM C | B COOTBETCTBMM C | C HanpaBlieHUWeMm npo-
cTaHOapTHbIX HanpasneHvem HarnpasneHvem deccrmoHanbHon  aes-
3apad B cooTBeT- | npodeccuo- npogeccrnoHanbHON | TeNbHOCTU
CTBWM C Hanpas- HanbHON nes- | nesTenbHOCTH
neHneM npodgpec- | TeNbHOCTU
cuoHanbHown aes-
TENbHOCTU
OlNK-5 | F'oToB K yyacTuio B WO-1onk-s YyacT- VHXXEHepHble pacyeTbl Tenno- | pacyeta TeNNoobmeH-
npoBeaeHnn aKcne- BYET B 3KCNepu- 3agaum  Tepmo- | MaccoobmeHa Ans | HbIX annapaTtoB
pPUMEHTAarbHbLIX UC- MEHTanbHbIX UC- OVNHAMUKN N Ten- | TENNOTEXHUYECKUX
crnepoBaHWn B Npo- cnefoBaHWsAX Mo nomaccoobmeHa | cuctem
deccrmoHanbHom UCNbITaHWIO
neaTenbHOCTH CEerbCKOXO35CT-
BEHHOW TEXHUKM
WA-2 onk-s METOAMKY U3Me- | UBMEPEHUSS U Ha- | U3MepeHuss n Habnto-
CnocobeH npo- peHuss u Habnto- | 6nogeHnss, obpa- | geHnsa, obpabaTbiBa-
BOAUTb N3mepe- AeHusi, obpaba- | 6aTbiBaHMe un nped- | HUe U NpeacTaBreHve
HVSA 1 Habnoae- TbiIBaHUSA U Npef- | CTaBMeHWe  3KCne- | AKCrepuMeHTanbHbIX
Hus, obpabaTbl- CTaBMEHNs 9KC- | pUMEHTambHbIX OaHHbIX U pe3ynbTaToB
BaTb U NpPeAcTaB- | NepumeHTanb- OaHHbIX W pe3yrnb- | UCMbITaHWN
NATb 9Kcnepu- HblX [aHHbIX W | TaTOB UCMbITAHWU




MeHTanbHble pesynbTaToB
OaHHble 1 pe- McnbITaHUN
3ynbTaThbl UCMbI-

TaHU

! B criyyae omcymcmeusi npumepHoti npozpamMmil daHHbIi MyHKM He MPONUChI8aemcs.

' B cnyqae ecnu ducyunnuHa sensemcs ducyuniuHol ro esibopy cmydeHma, mo nuwemcs credyouwuii mexkcm:
- omHocumcesi K ducyurnsuHam o 8bibopy;

- fgnisemcs obs3amensHOU 0118 U3y4YeHus, ecru eblbpaHa cmyO0eHmomM.

* H® - hopmumpoBaHne KOMNETEHLMIN HA4YMHAETCA B paMKax AaHHOW ANCLMNMUHBI

M® - popmrpoBaHMe KOMNETEHLMM NPOAOIMKAETCSA B paMKax 4aHHOW ANCLIMNIVHBI

30 - hopmyrpoBaHMe KOMNETEHLMN 3aBepLUIAEeTCs B paMkax AaHHON ANCUMNIANHDI




Ta6bnuua. OnncaHue nokasarenewn, KpMTEpPMEB U LKA OLlEHUBAHUSA KOMMNETEHLUW MO AUCLUNIIUHE (3K3aMeH)

NHpeke n
Ha3BaHue
KOMMNEeTEeHUUN

Koa vHaukaTopa goc-
TUXKEHUI KOMMETEHLN

MHankaTopbl
KOMMNEeTeHUnn

MokasaTtenb oueHmBa-
HWS — 3HaHUS, yme-
HUS, HaBblku (Brnage-
HUS)

YpoBHU CHOPMUPOBAHHOCTU KOMMETEHLUMN

KOMMEeTeHUMsA He chopmu-

poBaHa MUHUMarbHbIV cpeaHuii BbICOKMI
OUueHKM chOPMUPOBAHHOCTU KOMMNETEHLIMI
2 3 4 5
OueHka  «Heydoenemeo- | OueHka  «ydoenemeo- | OueHka «XOopowo» QOueHKa «omiu4yHo»
PUMESIbHOY puUmesibHO»

XapakTepuctmka ccpopMUPOBAHHOCT KOMMNETEHLIMM

KomneTteHunsa B nonHomn
Mepe He cdopmmnpoBaHa.
Mmetowmxcs 3HaHun, yme-
HWUI 1 HaBbIKOB HeJocTa-
TOYHO ANS peLleHusi npak-
Tu4ecknx (mpodpeccuo-
HanbHbIX) 3agay

CchopmmpoBaHHOCTb
KOMMNEeTEeHUMM CooTBET-
CTBYET MUHUMArbHbIM
TpeboeaHusaM. Nmeto-

LLUMXCS 3HAHWN, YMEHWNA,
HaBbIKOB B LIeJIOM J0C-
TaTO4YHO 4115 peLLeHus
npakTuyecknx (npodec-
CMOHanbHbIX) 3agav

CchopMUpoBaHHOCTb
KOMMNeTeHUUn B Liesiom
CcooTBEeTCTBYET Tpebo-
BaHuAM. NmetoLmxcsa
3HaHWIN, YMEHWI, HaBbI-

KOB N MOTUBaLUunN B
LienomM 40oCTaTo4HO Anst
peweHna ctTaHaAapTHbIX
npakTuyecknx (npodec-

CUOHasbHbIX) 3agay

CdhopmmpoBaHHOCTb
KOMMEeTEHLUMN NOMHOCTbI0
cooTBeTCTBYET TpeboBa-
HuaM. Mimeromxcs 3Ha-
HWUWA, YMEHWIA, HAaBbIKOB U

MOTMBALMM B NOMHON

Mepe JOCTaTOYHO A4S
peLleHnst CNOXHbIX Npak-
Tnyeckux (npodpeccmo-
HanbHbIX) 3agad

Dopmbl 1
CpeAcTBa KOoH-
Tpons dopmu-
pOBaHNs KOM-

neTeHummn

KpuTtepum oueHnBaHus

OriK-1

Ma-1onk1 Nicnonbsyet
OCHOBHbIE 3aKOHbI
€CTeCTBEHHOHAYYHbIX
AVICUMNNVH ANs pelue-
HWS1 CTaHOapTHbIX
3ajay B COOTBETCTBUM
C HanpaBIiEHHOCTbIO
npodeccnoHanbHom
AeATenbHOCTM

[NonHoTa 3HaHun

3HaTb OCHOBHbIE 3a-
KOHbl TEPMOAVHAMMKM
1 TennomaccoobmeHa

He 3HaeT oCHOBHble 3aKo-
Hbl TEPMOAVHAMMKM U
TennomaccoobmeHa

[MoBEPXHOCTHO 3HAKOM C
OCHOBHbIMU 3aKOHaM
TepMoavHaMuUK1 U Ten-
nomaccoobmeHa

TBepao 3HaeT OCHOB-

Hble 3aKOHbl TepMoan-

HaMWKW 1 TENomacco-
obmMeHa

My6oko 1 NPOYHO OCBO-
U OCHOBHbIE 3aKOHbI
TepMoanHaMuKK U Ten-
nomaccoobmeHa

Hannuve ymenun

YmMeeT 060CcHOBaTL
NPUYNHHO-
CneacTBeHHbIe CBA3M
mMexay TepMoaMHaMu-
YyeckMuMn napameTpa-
MW CUCTEMbI Ha OCHO-
B€e 3aKOHOB Tepmoaw-
HaMWUKN N Tenriomac-
coobmeHa

He ymeeT Hantn npuymH-
HO-CNeaCTBEHHON CBA3M
Mexay TepmoanHamuye-
CKUMM NapameTpamu cuc-
TeMbl Ha OCHOBE 3aKOHOB
TepMoavHaMUKK1 1 Tenno-
MaccoobmeHa

YMeeT HaxoauTb npu-
YWMHHO-CNEACTBEHHbIE
CBSA3U MeXay TepMoau-
HamuyeckmMu napameT-
pamu cuctembl Ha oc-
HOBE 3aKOHOB TepMOoaM-
HaMUKu 1 TenoMacco-
obmeHa

YMeeT HaxoguTb U
060CHOBbBIBaTb NPUYNH-
HO-CrneaCTBEHHbIE CBA3M

mexay TepMoaMHaMu-
YECKUMM MapameTpamu
CUCTEMbI Ha OCHOBE
3aKOHOB TepMOANHAMU-
Ku 1 Tennomaccoobme-
Ha

YMeeT HaxoauTb, oboc-
HOBbIBATb N NPOrHO3UpPO-
BaTb BO3HWKHOBEHMWE
NPUYNHHO-CNEACTBEHHbIX
CBA3elN MexXAay CBA3N
Mexay TepMoguHaMumye-
CKUMUW NapameTpamu
CUCTEMbI Ha OCHOBE 3a-
KOHOB TEPMOAMHAMUKN 1
TennomaccoobmeHa

Hanunuune HaBblI-
koB (BnageHve
OMbITOM)

BnapeTb HaBblkaMmu
onpeaeneHns napa-
METPOB TEMMOBbIX
CUCTEM, pacyeTy Ko-
TenbHbIX YCTAHOBOK,
BO3[yXOBOJOB

He ymeeT onpepenatb
napameTpbl TEMMNoBbIX
CUCTEM, pacyeTy KoTenb-
HbIX YCTAHOBOK, BO3[yXO-
BOJOB

[MoOBEPXHOCTHO 3HAKOM C
HaBblkamu onpegene-
HUA NapameTpoB Ten-
NOBbIX CUCTEM, pacye-

TOM KOTENbHbIX YCTaHO-

BOK, BO3[JyXOBOJ0B

BnageeT HaBbikaMu
onpeneneHvsi napameT-
POB TEMSOBLIX CUCTEM,

pacyeTy KoTenbHbIX
yCTaHOBOK, BO31yXOBO-

[oB

"myBoKo 1 NpoYHO OCBO-
U HaBbIKW onpeaeneHust
napamMmeTpoB TeMnnoBbIX
CUCTEM, pacyeTy KoTenb-
HbIX YCTAHOBOK, BO3yXO-
BOJOB

na-2 Ork-1
McnonbsyeT 3HaHue
MaTeMaTU4eckux me-
TOOOB ONS peLueHust
CTaHOapTHbIX 3a4ay B
COOTBETCTBUU C Ha-
npaeneHnem npogec-
CUoHanbHOW aeaTenb-
HOCTW

[NonHoTa 3HaHui

3HaeT maTemaTtuye-
ckne Metoapl ans
pelleHns  cTaHaapT-
HbIX 3a4a4 B COOTBET-
CTBUM C HanpaBneHu-
eM npogeccuoHarnb-
HOW AeATenbHOCTH

He sHaeT maTtematudyeckue
MeToabl AN pelleHust
CTaH4apTHLIX 3a4ay B
COOTBETCTBUM C Hanpas-
nexHveM npodeccroHarb-
HOM [AeATENbHOCTH

[MOBEPXHOCTHO 3HAKOM C
MaTemaTU4eckumMmn Me-
TooaMWU ONS peLueHus
CTaHOapTHbIX 3afa4y B
COOTBETCTBUU C Ha-
npaeneHnem npodec-
CUOHamnbHON AesTenb-
HOCTU

TBeppao 3HaeT matema-
TUYeckne meToabl Ans
peLleHnsi CTaHAapTHbIX
3ajay B COOTBETCTBUN C
HanpaBneHuem npo-
deccuoHanbHom ges-
TenbHOCTH

"my6oKo 1 npo4Ho ocBo-
U OCHOBHbIE MaTemaTu-
Yeckne meToAbl Ans
peLleHnsi cTaHaapTHbIX
3ajay B COOTBETCTBUM C
HanpaeneHvem npodec-
CVOHarnbHOW AesTenbHO-
cTn

Hannuve ymenun

YmMeeT pewatb CTaH-
JapTHble 3ajaun, ¢
NpYMEHEHVEM MaTe-

He ymeeT pewatb cTaH-
JapTHble 3adauu, ¢ npu-
MEHEHWEM MaTeMaTnye-

YMeeT HaxoauTb pelLue-
HUSi CTaHAAPTHbIX 3a-
fay, ¢ NpUMeHeHneM

YMeeT HaxoauTb 1
060CHOBbLIBATH peLle-
HWe CTaHAAPTHbIX 3a-

YMeeT HaxoauTb, oboc-
HOBbIBaTb U NMPOrHO3UPO-
BaTb BO3HUKHOBEHUWE

TecTupoBsaHue,
3K3ameH




MaTU4YEeCKUX MeToaoB
B  COOTBETCTBUM C
HanpaBneHueMm npo-
deccuoHanbHoM gesi-
TenbHOCTH

CKMX METOA0B B COOTBET-
CTBWU C HanpasneHnem
npodeccunoHanbHou ges-
TenbHOCTH

MaTeMaTUYECKUX METO-
OB B COOTBETCTBUM C
HanpaeneHMem npo-
deccuoHanbHou ges-
TenbHOCTH

Jad, c npuMeHeHem
MaTeMaTU4ecKux MeTo-
0B B COOTBETCTBUM C
HanpasneHmeM npo-
deccmnoHanbHom ges-
TENbHOCTU

peLleHne CTaHaapTHbLIX
3aaay, ¢ NpUMeHeHeM
mMaTeMaTU4eckux MeTo-
[I0B B COOTBETCTBUU C
HanpaeneHem npodec-
CHoHanbHOM AeATernbHO-
cTu

Hanwnuune HaBblI-
koB (BnageHve
OMbITOM)

BnageeT  HaBblkamu
pelleHnst  cTaHgapT-
HbIX 3afad, C npume-
HEeHVeM MaTemaTtuye-
CKMX METOZOB B COOT-
BETCTBMM C Hanpas-
neHveMm npodeccumo-
HanbHOW geATenbHo-
cTn

He BnageeT HaBblkamu
peLueHns CTaHAapTHbBIX
3afay, C MPUMEHeHnem
mMaTemMaTu4yecknx MeToaos
B COOTBETCTBUM C Hanpas-
neHvem npodeccroHanb-
HOW AeATenbHOCTH

MoBEPXHOCTHO 3HAKOM C
HaBblkaMy peLLeHnst
CTaHOapTHbIX 3adad, ¢
npvMeHeHemM MaTema-
TUYECKMX METOZOB B
COOTBETCTBUM C Ha-
npasnieHnemM npogec-
cuoHanbHoOM gesaTernb-
HOCTU

BrnageeT HaBblkaMu
peLleHnst CTaHa4apTHbIX
3agad, C npuMeHeHnem
MaTeMaTU4ecKknx MeTo-
0B B COOTBETCTBUM C

HanpaeneHmeM npo-

deccmnoHanbHom ges-
TenbHOCTU

ny6oKo M NPOYHO OCBO-
WI HaBbIKW peLleHus
CTaHAapTHbIX 3aaad, ¢
npMMeHeHuem maTema-
TUYECKNX METOZOB B
COOTBETCTBUM C Hanpas-
neHvem npogeccuo-
HanbHOW AeATenNbHOCTM

OrlK-5

NO-1onks

YyacTtByeT B aKkcnepu-
MeHTarnbHbIX Uccneno-
BaHUAX MO UCMbITAHUIO

[NonHoTa 3HaHun

3HaTb UHXEeHepHble

3aaym TepmMoavHa-

MUWKM 1 TenrnomMacco-
obmeHa

He 3HaeT MHxeHepHble
3agadn TepMoaAnHaAMUKN N
TennomaccoobmeHa

[MoBEpPXHOCTHO 3HaKOM C
NHXEeHepHbIMU 3agava-
MW TepMOANHAMUKA U
TennomaccoobmeHa

TBepao 3HaeT uHxe-
HepHble 3aga4n Tepmo-
OWUHaMUKK U TennomMac-

coobmeHa

'ny6oko 1 NPo4YHO OCBO-

U MHXEHEepHble 3ada4n

TepMoanHaMuKK U Ten-
nomaccoobmeHa

CerbCKOXO3ANCTBEHHOW | Hanuuune ymenuii | YMeeT peluaTb 3aaa- He ymeeT pewatb 3agaun | [MoBEpXHOCTHO 3HaKOM C | YMeeT aHanmampoBaTb YMeeT aHanusmposaTtb 1
TEXHUKN Y/ Ha OCHOBE 3aKOHOB Ha OCHOBE 3aKOHOB Mexa- MeToAamMu peLleHns AaHHble OTeYECTBEHHOM WHTepnpeTnpoBaTh AaH-

MeXxaHWKu1, 3aneKTpo- HVIKKN, 9NEKTPOTEXHUKM, 3ajay Ha OCHOBe 3aKo- 1 3apybexHon nutepa- Hble OTe4eCTBEHHOW U

TEXHVKMW, TMAPaBINKK, rMAapaBnvikvi, TepMoavHa- HOB MEXaHWKW, 3rek- Typbl, CBA3AHHbIE C 3apybexHon nutepary-

TepMoAVHAMUKN 1 MUKW 1 Tenromaccoobme- TPOTEXHUKU, TMAPaBNV- pelieHneM 3agad Ha pbl, CBA3aHHbIE C peLue-

TennomaccoobmeHa Ha KW, TEPMOANHaAMUKA 1 OCHOBE 3aKOHOB Mexa- HWeM 3ajay Ha OCHOBe
TennomaccoobmeHa HVIKW, 3NEKTPOTEXHUKH, 3aKOHOB MEXaHVKM, anek-
TMAPaBMVKW, TEpMOAW- | TPOTEXHUKU, TMAPaBIVKY,

HaMVKK1 1, TeNnomMacco- TEPMOAVHaMWUKKN 1, Ten-

obmeHa nomaccoobmeHra
Hanuyve HaBbI- Bnapetb HaBblkamu He Bnageet HaBbikamu [MoBEpXHOCTHO 3HaKOM C Bnapeet HaBbikamu 'ny6oko 1 NpoYHO OCBO-
kOB (BnageHue pacyeTa Tennoob- pacyeTa TennoobMeHHbIX HaBblkaMu pacyeTa pacyeTa TennoobmeH- 1N HaBbIKW pacyeTa Ten-
OMbITOM) MEHHbIX annapaToB annapartoB TennoobMeHHbIX an- HbIX annapaToB NoobMeHHbIX annapaTos
napartos

Na-2 onk-s [MonHoTa 3HaHun 3HaTb MeToauky wu3- | He 3HaeT meToauky usme- | MNMoBepxHOCTHO 3HakoMm ¢ | TBepgo 3HaeT MeToauky | [ny6Goko M MpoYHO OCcBO-

CnocobeH npoBoauTb
n3MepeHusi n Habnto-
AeHus, obpabaTtbiBaTb
1 NpeacTaBnsATb 3KC-
nepuMeHTanbHble AaH-
Hble 1 pe3ynbTaThbl
ncnbITaHUn

mMepeHus 1 Habmoge-

Hus, obpabaTbiBaHMSA
" npeacTaBneHus
3KCNepYMeHTanbHbIX

OaHHbIX U pesynbTa-
TOB MCNbITAHUIN

peHust n HabnaeHus,
obpabaTbiBaHWs 1 Npea-
CTaBMEeHNs aKCneprMeH-
TarnbHbIX AAHHBIX U pe-

3yNbTaToB MCMbITaHWIA

MEeTOAVKON N3MepeHus
1 HabnogeHus, obpa-
6aTbiBaHuA 1 nNpea-
CTaBIIEHUS IKCNEPU-
MEHTarnbHbIX AaHHbIX U
pesynbTaToB UCMbITa-
HUN

nsMepeHus n Habnoge-

Hus, obpabaTbiBaHUs 1

npeAcTaBneHns akcne-

PUMEHTanbHbIX AaHHbIX

W pe3ynbTaToB UCMbITa-
HUI

U OCHOBHbIE MEeTOAbI
n3MepeHusi n Habnoae-
Hus, obpabaTbiBaHUs 1
npeacTaBrieHns akcne-

PUMEHTaMbHBIX AAHHBIX U
pe3yrnbTaToB UCMbITaHWA

Hanuune ymeHuin

YmeTb BbIMNOSMHATL
n3MepeHusi u Habnto-
neHusi, obpabaTtbiBa-
HVWe 1 npeacTaBneHve
3KCNepUMEHTanbHbIX
OaHHbIX W pes3ynbTa-
TOB MCNbITAHUIN

He ymeTb BbINOMHATL U3-
MepeHus 1 HabnogeHus,
obpabaTbiBaHMe U npeg-
CcTaBneHne  9KCnepumMeH-
TanbHbIX AaHHbIX WU pe-
3yNbTaToOB WCTbITAHWI

YMeeT BbINOMHATbL U3-
mMepeHusi n Habnioae-
Hus, obpabaTbiBaHWE 1
npeAcTaBneHve akcne-
pVYMEHTanNbHbIX AaHHbIX
M pes3ynbTaToB UCMbITa-
HUI

YMeeT BbINOfHATbL U
o6ocHoBbIBaTL M3Mepe-
HUS 1 HabnaeHUs,
obpabaTbiBaHWE 1
npeacTaBneHne akcne-
pPYMEHTanbHbIX AaHHbIX
W pe3ynbTaToB UCMbITa-
HUN

YMeeT BbINOfHATb, 060C-
HOBbIBaTb 1 NPOrHO3MpPO-
BaTb M3MEPEHUS U Ha-
6nioaeHusi, obpabaTbiBa-
HVe 1 NpeacTaBneHue
3KCMEepVMEHTarbHbIX
[OaHHbIX U pe3ynbTaToB
ncnbITaHUN

Hanun4une HaBblI-

Bnagetb  HaBblkamu

He BnageTb HaBblkaMu

[MOBEPXHOCTHO 3HAKOM C

BnapeeT HaBbikaMu

'nMy60oKo 1 NPOYHO OCBO-

TecTnpoBaHue,
3K3aMeH




KoB (BnageHve
OMbITOM)

M3MepeHusi u Habnto-
OeHusi, obpabaTtbiBa-
HWe W npeacTaBneHne
3KCNEPUMEHTambHbIX
OaHHbIX U pesynbTa-
TOB UCNbITAHUIA

n3mMepeHust u Habntoae-
Husi, obpabaTbiBaHme U
npeacTaBneHve akcnepu-
MEHTasbHbIX JaHHbIX U
pe3ynbTaToB UCTbITAHWUN

HaBblKamMy U3MEPEHMS 1
HabnoaeHus, obpaba-
TblBaHWe 1 NpeacTaB-

rNeHne 3KCnepuMeH-
TanbHbIX AaHHbIX U
pesynbTaToB MCMbITa-
HUN

usmepeHusi n Habnoge-

HUs, obpabaTbiBaHMSA U

npeacTaBneHns akcne-

pPUMEHTanNbHbIX AaHHbIX

W pesynbTaToB UCMbITa-
HWUA

UI HaBbIKM U3MEPEHUS U
HabntogeHus, obpabaTbi-
BaHWUsi U NpeacTaBrneHuns
3KCMepUMEHTarbHbIX
[OaHHbIX U pe3ynbTaToB
ncnbITaHUN




2. CTpyKkTypa yyeb6HOM paboThl, coaepxxaHue U TPyAOEMKOCTb OCHOBHbIX 31IeMEHTOB AuC-

UUMJIUHDbI

2.1 OpraHM3auMOHHas CTPYKTypa, TPYAOEMKOCTb M NilaH U3y4YeHUs AUCLUNIIUHbI

OuncuunnuHa nsyyaetca B 6 cemecTpe 3 Kypca.
MpogomknteneHocTb cemectpa 15 1/6 Hegene.

TpynoemkocTb
*
Bupg yuebHowm paboThbl CEMECTP, Kype
OYHasa popma 3ao4Has dopma
6 cem. 4 xypc 4 xypc
1. AyAMTOpPHbIE 3aHATUS, BCEro 48
- nekummn 20 2 2
- MPaKTUYECKNe 3aHATUA (BKIIOYasa ceMmnHapsl)
- nabopaTopHble 3aHATUS 28 6
2. BHeayauTOpHaAa akageMuyeckasi paborta CTygeHTOB 24 34 55
2.1PuKkcupoBaHHble BUAblI BHEayAUTOPHbIX CAMOCTOATESNIbHbIX
pabort:
BbinonHeHuwe n cgaya/3awmTa nHanBMAYansHOro/rpynnoBoro 3a-
JaHus B Buae**
- UHOMBUAYaAIbHOro 3agaHus 10
2.2 CamocTtosiTeNibHOEe U3y4eHne TeM/BONpoCcoB NporpaMmmbl 8 34 35
2.3 CamonoArotoBka K ayAUTOPHbIM 3aHATUSAM 4 6
2.4 CamonoaroTtoBKa K y4acTUIO U yYyacTue B KOHTPOJIbHO-
OLEHOYHbLIX MeponpUATMAX, MPOBOAMMbIX B PaMKax TeKyLiero 12 4
KOHTPOIS OCBOEHUSI ANCUMUMNNNHBI (3a UCKITHOYEHUEeM yYMEHHbIX 8
nn.2.1-2.2):
3. MoaroToBKa 1 cpava ak3aMeHa nNo UToram OCBOEHUA AUCLUU- 36 9
MSIVHbI
Yacbl 108 108
OBLUASA TpyaoeMKOCTb AUCLUNIUHDI:
3ayeTHble eaAMHULbI 3 3
lMpumeyaHue:
* — cemecmp — ANs O4HON Y O4HO-3a04HON POPMbI OBYHEHUS, KypC — ANA 3a04HON OPMbl 0ByYeHUs;
** — KP/KIM, pedepara/acce/npeseHTaumm, KOHTPOMbHOM paboTbl (Ans obyyatomxcst 3a04Hon hopMbl 06y4eHUs1), pac4eTHO-
rpacuyeckon (pacyeTHo-aHanuUTU4eckown) pabotel 1 ap.;

2.2. YkpynHéHHasa copepxaTernibHasi CTPYKTypa y4eGHOW AMCLUMNAUHBI U o6LaA cxema eé peanusauuu B y4e6-

HOM npouecce

TpygoeMKkocTb pasaena u eé pacnpege- 4
fnieHne no BMgam y4yebHon paboThl, 4ac. z o
AyanTtopHas paborta BAPC 5 83
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1 2 3 5 6 | 7 8 9 10
Ou4Has ¢hopma obyyeHus
TepmoauHamuka TecT
[MepBbIVi 3aKOH TEPMOANHAMUKM 6 4 | 2 2 |2
BTopow 3akoH TepMOaNHAMUKA 4 2 2 2
OrnK-1,
1 |la3oBble cmecu 6 4 ]2 2 |2 ONK-5
TennoemKocTb nNpouecca 8 6|2 4 | 2
[MapoobpasoBaHue, UMkn PeHKknHa 6 4 | 2 2 |2
BrnaxHbIn BO3Qyx 4 2 2 2
TennomaccoobmeH TecT
2|TennonpoBoaHOCTb 6 412 2 |2 OrK-1,
KoHBEKTUBHbIN TENNOOOMEH 6 4 | 2 2 |2 OlnK-5
Jlyumnctbin TennoobmeH 6 4 | 2 2 |2




Ucnonb3oBaHue TennoThbl B Cefb- TecT
CKOM X03IMCTBe
3|06wme ceegeHns o6 ncnonbL3oBaHMM OTllK-1,
TENNOThbl B CENIbCKOM XO35UCTBE, Or1K-5
OTONJIEHUN MPOM3BOACTBEHHO U XMU-
NbIX MOMELUEHNN

TennoaHepreTuyeckue yCTaHOBKMU TecT
[MapoBble KOT/bI 6 4 | 2 2 |2 OrK-1,

CucTeMbl MapoBoro 1 BOAAHOIO OTO- 6 4|2 5 | 9 OrK-5
nnexus

SN

[pomexyToyHaga aTTectaums 36 x | x x x x X 3ayeT

WToro no yue6HoOM gucumunimHe 108 |48 |20 28 |24 10

3ao4Has ¢hopma obyuyeHus

TepmoanHamuka 1 1)1 TecT
[MepBbIi 3aKOH TEPMOANHAMUKM 10 2 2
BTopow 3akoH TepMOaNHAMUKA

1 |[a3oBble cmecu

TennoemKkocTb npouecca
[MapoobGpasoBaHue, unkn PeHkMHa
BnaxHbin BO3gyx

OlK-1,
OlK-5

00|00 |00 (00|00|00

Tennomaccoo6meH
2|TennonpoBoHOCTb
KOHBEKTMBHbIN TennoobmeH
Jlyunctbin TennoobmeH

111 TecT

OflK-1,
OlK-5

[eckochoe]

Ucnonb3oBaHue TennoTbl B cefb-
CKOM X035INCTBEe
3/06wue ceegeHns 06 ncnonbL3oBaHWUM OrlK-1,
TENNOThbl B CEMNbCKOM XO35UCTBE, OrlK-5
OTOMSIEHUN NPOU3BOACTBEHHO U KU-
NbIX NOMELLIEHWUI

TecT

P ||| w5 m|m

TennosHepreTuyeckue ycTaHoBKU 1 1)1 TecT

4|l NapoBble KOT/IbI 4

Cucrtembl NapoBOro 1 BOAAHOMO OTO- OrlK-1,
4 4

nneHuns OriK-5

UTtoro no yyebHOM gucumunnuHe 99(9) |10 | 4 6 |89 10

3. O6wue opraHM3aUMOHHbIe Tpe6oBaHUA K y4ebHoOM pabGoTe cTyaeHTa
3.1. OpraHu3auus 3aHATUI U TpeOoBaHUA K y4eOHOW paboTe cTyAeHTa

OpraHnsaums 3aHATUI MO ANCLUUMNIIMHE HOCUT LMKITUYECKUI XapakTep. 1o Tpem pasgenam npeaycmort-
peHa B3anmMOyBsi3aHHas Lienoyka yyebHbix paboT: nekums — camocTosTenbHas paboTa cTydeHToB (ayau-
TOpHas u BHeayauToOpHas). Ha 3aHsaTuAX cTygeHyeckas rpynna nonyyaeT 3agaHus U pekoMeHgaumm.

[na cBoeBpeMeHHOW NMOMOLLUM CTYAEeHTaM Npy U3ydeHur QUCLMNIMHLI Kadbeapon OpraHu3ylTcs WHAOM-
BUAYyanbHbIE U FPYNMNOBbIE KOHCYMbTauMuW, yCTaHaBNMBaeTC BpeMS NpuemMa BbINOMHEHHbIX paboT.

Mo nToram udydeHus AMCUMNIHBLI OCYLLECTBNAETCA atTecTaumsa cTyaeHTa B popMe TeCTUPOBaHWUS.
YuntbiBad cTaTyCc AOUCUMMIMHBI K €€ MW3Y4EeHU0 MNpeabsBnsioTCs criegylowmne OpraHu3auMoHHbIe
TpeboBaHus;:
- obsAsaTenbHOe nocelleHne CTyAeHTOM BCEX BUOOB ayaAUTOPHbIX 3aHATUN;
BE[leHNe KOHCMEeKTa B XOA€e NEKUMOHHBIX 3aHATUI;
KayecTBeHHas CaMOCTOsATENbHAsA NOArOTOBKA K NPAKTUYECKNM 3aHATMAM, aKTUBHasi paboTa Ha HUX;
aKTUBHas, PUTMUYHAsA camoCToATeNbHAas ayauTopHasi U BHeayauTopHasi paboTa cTyaeHTa B COOT-

BETCTBUM C NMaHoM-rpadkom, CBOEBPEMEHHas caadva npenofaBaTterito OTYETHLIX JOKYMEHTOB MO ay-

AVWTOPHBIM U BHEayaAUTOPHbIM Buaam pabor;

- B Cfyyae Hanuuus nponyLeHHbIX CTYOEHTOM 3aHATMAM, He06X0AMMO NMOMYYNTb KOHCYMbTauuMio no

NOAroTOBKE U OPOPMITEHUNIO OTAENbHbIX BUAOB 3a4aHWUN.

[na ycnewHOro ocBOeHWs Kypca, CTyAeHTy npefnaratTcs y4ebHO-MHPOPMALMOHHBIE UCTOYHUKN B
Buae yyebHown, y4ebHO-MeToaNYEeCKOM NMTepaTypbl N KOMMMeKTa BuaAeodunbMOoB No BCEM pasgenam.

3.2 YcnoBua aonycka K ak3ameHy

Ok3ameH saBnsietca OpMOM KOHTPONHA, KOTOPbIA BbICTaBnseTcd obydarolemMycs CcornacHo
[MonoxeHus o TekyLLen, NPOMEXYTOUYHOW aTTecTalmm ctyaeHToB u cnywatenen B ®F6O0Y BO Owmckoro M'AY,
BbIMOMHUBLLEMY B MOMHOM OObemMe Bce nepeyvncrneHHole B n.2-3 TpeboBaHusa Kk ydyebGHom paboTe,
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npowegwnin Bce BUAblI TECTUPOBAHUSA, BbIMNOMHEHUA pedepaTta C NOMOXUTENBHOW OLeHKon. B crnyvae He
MOSHOIO BbINOMHEHWST YKa3aHHbIX YCIOBUN MO YBAXMUTENbHOW NPUYMHE, CTYAEHTY MOryT ObiTb NpeanoXeHbl
WHAMBUAyanbHble 3agaHus No NPonyLweHHOMY yd4ebHOMy MaTepwuany.

4. JleKUMOHHbIe 3aHATHA
[ns nsyvaoLwmx aucumnnmHy « TennoTexHuka» YUTalTCs JEKUMM B COOTBETCTBUM C NIIAHOM, NpeacTaBneHHbIM
B Tabnuue.

Tabnuua. JlekunoHHbIN KypcC.
[MpMMepHbIN TEMaTUYEeCKUI NNaH YTEHUS NeKUUn no pasgenam y4ebHOoW ANCLMNIUHGI

Homep TpyaoemMKocTb

no paspgeny, MpumeHsemble
WNHTEPaKTUBHbIE
dopmbl

OuHaga | 3aouHas oby4eHus
dopma dopma

Tema nekunn. OCHOBHbIE BOMPOCHI TEMbI 4ac.

pasnena
nekuum

Tema 1: MepBbIA 3aKOH TEPMOANHAMUKUN

BBoaHasi. OCHOBHbIE MOHATUS U
onpegeneHus. TepmogMHammyeckasi cuctema.

1-11 3aKOH TEPMOAMHAMMKIN OIS 3aKPbIThIX
CUCTEM: BHYTPEHHASA 3Heprusi, paboTa
pacwmpeHus, cxaTtus, paboTta u TennoTa, JNekumns-
aHanuTU4eckoe BbipaXkeHue 1-ro 3akoHa ONCKyceus
TEPMOANHAMUKM NS 3aKPbITbIX CUCTEM:
TENNOEeMKOCTb, 3HTasbNUs, 3HTPONKUS

VccnepoBaHne TepMogMHaMN4eCcKmnx
npoueccoB (M30XOpPHOro, n3obapHoro,
3 N30TepMUNYECKoro, agnabartHoro, 2
NONUTPOMHOr0) MAaeanbHbIX ra30B B 3aKPbITbIX
cuctemax.

Tema 2: Btopo# 3aKOH TepMOAMHAMUKHU

2-11 3aKOH TEpPMOANHAMUKN: KPYroBble
npouecchl NNy Lnknbl, umkn KapHo.
4 OkBMBaneHTHbIN Lukn KapHo. N3ameHeHne 2 2
3HTPONUU B 0O6paTMMbIX U HEOBpPaTUMBIX
npoueccax. Tepmuyeckun K. Skceprus.

Nekuus-
ONCKyceuns

TeopeTnyeckme unknbl nopLuHeBbix OBC un
KOMMNpPeccopoB

Tema 3: TennonpoBOAHOCTb

OcHoBbl TennomaccoobmeHa: cnocobbl
6 nepegayun TennoTbl, TENNONPOBOAHOCTb, 2
3aKkoH dypebe.

Tema 4: KOHBEKTUBHbLIN TENIO0OOMEH.

3akoH HbtoToHa—PunxmaHa. Koadhdumunent
TennooTaauu.

Tema 5: O6wWwme cBegeHus od
MCMNONMb30BaHUU TENNOThbl B CeNIbCKOM
X035ICTBE, OTOMNNEeHUun
NPOU3BOACTBEHHbLIX U XUIbIX NOMELLEeHUN

MprMeHeHne TennoThbl B CENbCKOM
XO35IACTBE: MUKPOKIMMAT

8 CENbCKOXO3ANCTBEHHbIX MOMELLEHUN, 2
orpaxkgaroLme noBepxHoCTu, nepegava
TENNOTbl Yepes orpaxxaaroLme noBepPxXHOCTH

Nekuusi-
ONCKyCCus

11




Tema 6:MapoBble KOTNbI

KoTenbHble ycTaHoBKW: MNMpuHUUNuanbHas
4 9 cXema KOTefnbHOW yCTaHOBKKW. Tennosown

2
6anaHc u Kl koTenbHoro arperata. Tonnmea
ONSA KOTerbHbIX YCTaHOBOK.
O6wan TpyaoEMKOCTb NIEKLUMOHHOrO Kypca 20 6
Bcero nekunin no yuebHon 20 M3 HUX B MHTEpPaKTUBHON
ONCUUNNNHE: dopme:
- 0OYHasa cbopma oby4eHus 20 - O4yHasa chopma obyyeHus 4
- 3a04Hasa opma 06yyeHus - 3a04Hasa hopma 0byyeHus

lMpumeyvaHus:
- MaTepuanbHO-TEXHMYECKoe obecrneyvyeHne neKUMOHHOro Kypca — cMm. NpunoxeHue 6.

- obecneyeHne NEKUMOHHOrOo Kypca y4ebHon, y4ebHO-MeTOONYECKON NMTEPATypon U UHbIMU
BMBNMoTe4YHO-NHOPMALIMOHHBIMK - pecypcaMm U cpeactBamm  obecnedeHus obpasoBaTenbHOro
npouecca — cm. lNMpunoxernsa 1 n 2

5. MpakTuyeckne 3aHATMS NO AUCLUNIIMHE U MOATOTOBKA CTYAEHTA K HUM
He npeaycmoTpeHo
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6. J'Ia60paTop|-|b|e 3aHATUA No AucumniiMHe N NnoAroToBKa CTyAeHTa K HUM

JlaGopaTopHble 3aHsATVIS MO Kypcy NPOBOAATCS B COOTBETCTBUM C MaHOM, NPeACTaBMNEHHbIM B Tabnmue.

Tabnvua. MNMpumepHbIN TeMaTUYeCKUA NnaH 1abopaTopHbIX 3aHATUMA MO pasgenam y4ebHOW AMCLMNNNHGI

Homep Cssasb ¢ BAPC
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1 1 MpnGopbl 1 MeToAbl M3MepPEHUs 4 2 + +
Temneparypsbl
2 2 Mpubopbl 1 MeToAdbl N3MEPEHNs AaBNeHns 4 + +
3 3 Onpepenexune TeNNOEMKOCTM BO34yxa npu 4 2 + +
1 NOCTOAHHOM [aBlieHUU
4 4 Onpepenexue nokasaTens aguabartbl 4 2 + +
BO3JyXa Npu NOCTOSAHHOM [aBMeHUM
TennooTtgaya ropM3oHTanbHOro LMnuHapa 2 + +
Npn eCTeCTBEHHOW KOHBEKLU
6 6 WcnbiTaHne TennoobmeHHoro annapara 2 + +
5 7 7 McnbiTaHe BO3AYLLIHOWM CYLLMNIIKK 2 + +
8 8 WccneposaHue npouecca 2 + +
napoobpa3oBaHus Npu NOCTOSIHHOM 06beMe
4 9 9 M3yyeHune ycTponctea u aHanu3 paboTbl 2 + +
kotnoarperata KB -200
10 10 M3yyeHune ycTponcTea n aHanm3 paboThbl 2 + + Pasbop
TennoreHepatopa TI-1,5 KOHKpeT-
HbIX
cuTyaumn
WUtoro NP O6was TpyaoémkocTtb JIP | 28 6 X
lNpumeyaHus:

- MaTepuanbHO-TEXHUYeCckoe obecrneveHne nabopaTopHOro NnpakTukyma — cm. MpunoxexHve 6
- obecneyeHne nabopaTopHOro NpakTMkyma y4ebHon, y4ebHO-MeToaMYEeCcKon nuTepaTypor U MHbIMU GUBNmnoTevHo-
VMH(OPMaLUMOHHBIMKW _pecypcamu 1 cpeactBammn  obecneyeHus obpasoBaTenbHoro npouecca — cm. MNpunoxexuve 1 mn 2

MoaroTtoBka CTYAEeHTOB K na6opaTopr|M 3aHATUAM OCYLLECTBIAETCA C y4eTOM obLuen CTPYKTYpPbI
yqe6Horo npoduecca. Ha na60paTopr|x 3aHATUAX OCYyLLLeCTBNAETCA BXOAQHOW U TeKYLIJ,VIVI ay,D,I/ITOprIVI KOHTPOIb B
BMae ornpoca, No OCHOBHbIM NOHATUAM ONCLUUMNITAHDBI.

MoagroToBka K na60paTopr|M 3aHATMAM nogpasymeBaeT BbIMNOSIHEHME OOMaLLUHEro 3agaHua K o4de-
peaHoOMy 3aHATUIO NO 3aaHuAM npenoaaBaTernd, BbijaBaeMbIiM B KOHUE npeablayLlero 3aHATUA. Ona ocyLle-
CTBNeHuna pa6OTbI Mo MoaroToBKe K 3aHATUAM, HEOOXOAMMO O3HAKOMMUTLCS C nyresogutenem no gucuunnnHe, B
KOTOPOM BHMMATESIbHO O3HAKOMUTBLCA C nMTepaTypoﬁ M 3NEeKTPOHHbIMU pecypcamMu, C pekoMmeHaaunamm no noa-
roTOBKe, BonpocamMmu O5id CaMOKOHTPOSA.

7. O6Gwme MeTogMUYeCKNe peKoMeHAaLUn No N3yHeHuro
oTAenbHbLIX pa3fenos AUCUUNIUHDI

Mpyn N3y4eHMn KOHKPETHOTO pasgerna AUCLUMNIUHBI, U3 YMCna BbIHECEHHbIX HA NEKUMOHHbIE U Na-
OopaTopHble 3aHATMSA, Oby4alroLeMycs cneayeT YYUTbiBaTb M3NOXEHHbIE HUWXKe pekomeHaauun. ObpaTtute
Ha HMX ocoboe BHMMaHue Npu NoAroTOBKe K aTTecTauuu.

PaboTta no Teme npexae BCero npeanonaraeT ee u3yyeHune no y4ebHuky nnm nocobuio. Cnegyet o6-
paTUTb BHUMaHWE Ha TO, YTO B fOOON Teopun, a Yk TeM Bonee B COBPEMEHHbIX TEOPUUN TEMMOTEXHUKU |,
ecTb Nnbo HeybeauTenbHble, NMMO0O Yepecdyp abCcTpakTHble, MMOO COMHUTENbBHbIE MNONOXeHMS. Mo3aToMy He-
006xoanmo BhipabaTbiBaTb CAMOCTOSATESbHbIE CY)KAEHMWS, OOMOIHAS UX aprymMeHTaumnen, 4To n cnepyert ge-
MOHCTpMpPOBAThL Mpu 3awuTe nabopaTopHbiX paboT. [nsa BbIpabOTKM CaMOCTOATESNBHOIO CYXXKOEHUSA BaXXHbIM
ABNSAETCA YMEHMe paboTaTb C Hay4yHOW nuTepaTtypow. [losToMy paboTa no TemMe Kpome ee U3y4eHus Mo
y4yebHuMKy, nocobuto npegnonaraeT Takke NMOUCK MO TEME Hay4HbIX CTATeEN B HAy4YHbIX XXypHarnax no Tensno-
TexHuke. Takumm XXypHanamm saensaTcs: VIHKeHepHO usndecknin xxypHarn, TennoaHepreTuka, TennoTexHn-
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ka, Tennodumsrka n TennoTeEXHMKA (INEKTPOHHbIN)M Ap. BeiGop cTaTbn, OTHOCALLENCS K TeMe, NnyJlle genatb
no nocriegHvM B rogy HoMepam, rae NpUBOAMTCS MepeyeHb cTaTten, onybnukoBaHHbix 3a rod. CamocTosd-
TernbHas NOAroToBKa nNpeanonaraeT UCMONb30BaHMe psida MeTod0B.

1. KoHcnektupoBaHue. KoHcnekTnpoBaHme no3BonsieT BblAENUTE MMTaBHOE B N3y4aeMoM matepuane v
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaemMon aBTopom npobneme.

TexHuka 3anucen B KOHCNEKTe WHAMBMAYanbHa, HO €CTb ps NpaBur, KOTOPble MOryT NPUHECTU
Nnonb3y ero COCTaBUTEMIO: Ha4yMHas KOHCNEKT, crieayeT 3anucaTb aBTopa U3ydaemoro npousBedeHusl, ero
Ha3BaHWe, UCTOYHMK, rae OHO onybnukoBaHo, roa n3gaHus. Mopagok KOHCNEKTUPOBAHUSA:

a) BHMMaTernbHOe YTEeHNe TEKCTa;

©) Nnonck B TEKCTE OTBETOB Ha NOCTaBEHHbIE B U3y4aeMOn TemMe BOMpPOChI;

B) KpaTKoe, HO YEeTKOE M NOHATHOE U3NOXEHUe TEKCTa;

r) BolgereHvne B 3annucu Hambonee 3Ha4YUMbIX MECT;

[) 3anucb Ha NOMAX BO3HUKAIOLLMX BOMPOCOB, MOHATUN, KATErOPUIA U CBOMX MbICIIEN.

2. 3anucu B hopmMe TE3NCOB, NNAHOB, aHHOTaUM, OPMYIMPOBOK onpeaeneHun. Bce nepeuvncnes-
Hble hopMbl MOMOralT BbICTPOV OpMEHTauuM B NOArOTOBNIEHHOM MaTepuarne, nogdope apryMeHToB B NOfb-
3y UNN MPOTMB Kakoro- Nnbo yTBEPKAEHUS.

3. CnoBapb noHaTUIN 1 kateropuin. CocTtaBneHue cnosaps nomoraet 6biCTpee ocBanBaTb HOBbIE MO-
HATUSA U KaTeropuu, yBepeHHee nmm onepupoBaTtsb. [1ogobHbIN cnoBapb criegyeT BECTU YeTKO, pa3bopunBo,
4yT06bI YOobHO ObINO MM nonb3oBaTtbes. M3 npuBegeHHoro B YMK rmoccapust HyXKHO K KaXXgoMy cemuHapy
BbIOMpaTb NOHATMS, OTHOCSLIMECS K U3y4aeMon Teme, 06beanHATb UX NIOTMYECKON CXEMOW B COOTBETCTBUM
C BONpOCaMu CEMMHAPCKOrO 3aHATUS.

Pazpgen 1 TepmoguHamuka

KpaTkoe coagepxaHue
MpeameT TepMmoaMHamuku. TepmogMHaMmmyeckasl cuctema: onpegeneHne, MetToabl TepMmoauHamukn. Tep-
MoAMHaMMyeckue napameTpbl. TepmoauHammuuveckuii npouecc. MaeanbHbii ra3. OCHOBHbIE MONOXEHUS
nepBoro 3akoHa TeEpMOANHAMUKU. AHANN3 TepMoANHaMUYECKMX NpoLeccoB. NepBbli NOTOK TEPMOOUHAMUKN
ansa notoka. OCHOBHbIE MOMOXEHUSA BTOPOro 3akoHa TepmogmHamuku. MNMoHaTtue umkna. OCHOBHbIE YCNOBUSE
CO3aHu1sa Nepuoanyeckn ENCTBYIOLWEN TENOBOW MaLUUHbI: HAnM4Yne BEPXHErO UCTOYHMKA TENnoThl, pabo-
Yero Tena n HWKHEro UCTOYHMKa TennoTbl. Livkn TennoBon mawwuHbl n xonoaunbHuka. Lukn KapHo. N3ame-
HEeHme 3HTpoNMKM B 06paTMMbIX 1 HeOGpaTUMbIX Npoueccax. Linknbl gBuratenen BHyTPEHHETO CropaHus.

Bonpochk! Ans caMoOKOHTPONs Mo pasaeny:
1. Yto aBngaeTca npegMeToM TepMOANHaMUKN?
2. Kak onpepgenseTcsa noHsaTMe TepMoauHamMuyeckas cucteman ?
3. Kakne napameTpbl onpeaensoT TepMOAMHaMUYECKYIO CUCTEMY?
4. OnpepeneHuve noHATUNA «goeanbHblv rasy..
5. HasoBuTe OCHOBHbIE TUMbI TEPMOANHAMUYECKUX MPOLECCOB.
6. MNMepeuncnute dopmynbl Ans onpeaeneHns TepMoaMHamMn4ecknx napameTpoB ( TemnepaTypbl, JaBAEHNS,
yaenbHoro o6béma B pasnuyHbIX NpoLieccax.
7. Nepeuncnute chopmynbl Ana onpedeneHns BHYTPEHHeEN aHeprnn, paboThbl, 3HTaNbLMMKU, SHTPOMNUN.
8. Hanuwure maTemaTtmyeckoe BblpakeHUe NepBOro 3akoHa TEPMOANHAMUKM N 0O bACHUTE BXogsLLME B He-
ro BEMNUYUHBbI.
9. BTopoit 3akoH TepMOANHAMNKMA, OCHOBHbIE (HOPMYMMPOBKN.
10. Y10 Ha3bIBAOT LMKIIOM?
11. Kakne ycnoBust Heo6xo4MMbI AN NOCTPOEHUsI TEMMOBOro ABuUraTens?
12. Kakoi oCcHOBHOM BbIBOZ, cCneyeT U3 BTOPOro 3akoHa TepMOUHAMUKNA?
13. B 4yeM 3akn4yaeTcs pasHiua Mexay AeWCTBUTENbHbIM M TEOPETUYECKUM LUKIOM ABUraTens BHYTPEH-
Hero cropaHua?
14. Kakune npoueccsl BkntovaeT umnkn KapHo?
15. No4vemy uukn KapHo HasbiBaloT naeanbHbIM LUKNOM ABUratenen BHyTPEeHHeEro cropaHna?
16. YTo He y4nTbIBaETCHA B TEOPETUYECKUX LIMKNAxX ABUraTenen BHyTPeHHero cropaHma?
17. Kak nameHsieTcs aHTponusi B 00paTnMbIX U HeoBpaTUMbIX npoLeccax?
18. Kak BnusatoT ocHoBHble xapaktepuctuku [BC Ha Tepmuyecknii koadpuUneHT nonesHoro agencremnsa?

Paspen 2. TennomaccooomeH

KpaTtkoe cogepxaHue
Bugpl TennoobmeHa. TennonpoBOOHOCTb, OCHOBHLIE MOHATUS. 3akoH ®Pypbe. OuddepeHumanbHoe ypas-
HeHne TennonpoBoAHOCTU. HavanbHble 1 rpaHuYHbIE YCOBUS. YCTaHOBUBLUAACS TENNOMPOBOAHOCTb Yepes
OOHOPOAHYHO MITOCKYI0 CTEHKY. YCTaHOBMBLUASACH TENIONPOBOAHOCTb Yepe3 MHOFOCIONHYI0 CTEHKY. YCTaHo-
BMBLLASACHA TEMMOMNPOBOAHOCTb Yepe3 OAHOPOAHYH UWMAMHOPUYECKYHO CTEHKY. YCTaHOBMBLUASCA Tennonpo-
BOOHOCTb Yepe3 MHOrOCHOMHYIO LIUNNHOPUYECKYIO CTeHKY. Tennonepenada. KoadpuumneHT Tennonepegaym
KoHBEKTUBHbIN TennoobMeH, OCHOBHble onpeaenennsa. 3akoH HetoToHa-PuxmaHa. OCHOBHbIE MOMNOXEHUSs
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Teopuun nogobusa n pasmepHocten. KputepuanbHele ypaBHeHusi. Kputepun nogobus. OuddepeHumansHoe
ypaBHEHUE KOHBEKTMBHOrO TennoobmeHa. OnpegeneHve koaddumumeHTa tennootgaun. JIyumcTein Tenno-
06MeH, OCHOBHbIe NMOHATUSA. Buabl TeopeTuyeckoro onvcaHust nydncroro tennoobmeHa. OCHOBHbIE 3aKOHbI
Ny4YncToro TennoobmeHa.

Bonpockl Ans camokoHTpons no pasgeny:

Yrto Takoe TennoobmeH?
Kakune Bngbl TennoodmeHbl Bbl 3HaeTe?
Mpun KakmMx ycnoBusax NpoxoauT TeNNO0OMEH TENNONPOBOAHOCTLIO?
OT Kkakux bakTopoB 3aBUCUT TEMSIONPOBOAHOCTL?
Kak Bbl NOHMMaeTe Takue KaTeropum Kak TennonpoBOAHOCTb, KOHBEKLNS, MyYUCTbIA TENNO0OMEH?
OCHOBHOW 3aKOH TEMJIONPOBOAHOCTH.
IOnddepeHunanbHoe ypaBHeEHE TENIONPOBOAHOCTU, KakMe hakTopbl OH y4YUTbIBAET?
B uem 3akntoyaeTcst rpaHuYHbIE U HAaYarbHbIE YCNOBUS?
Yto Takoe rpagueHT TemnepaTypbl?
. KakoB MexaHn3m nepeHoca TensoTbl TENNIONPOBOAHOCTLIO?
. YTo noHnmMaeTcs noa KOHBEKUNEN?
. UTto ucnonb3yeTtcs B Ka4eCTBE OCHOBHbIX NOKa3aTenen KOHBEKLMN?
. OCHOBHO 3aKOH KOHBEKLINW.
. OCHOBHbIe NOHATUS TEOPMM NOJOBUSA U pa3MepHOCTEN.
. Kputepun nogobus.
. Kak onpepensietcs koadpduumneHT Tennootgaum?
. OT kakmx bakTopoB 3aBUCUT KOHBEKLNS?
. KOHBEKTMBHBIN TENNTOOOMEH.
. UTo Ha3bIBalOT Ny4YNCTbIM TEMIOOOMEHOM?
. UeM obycrnoBneH ny4ncTbii TennioodbmeH?
. 3akoH MnaHka.
. Kak 3aBucuT manyyaTenbHasi CnocOOHOCTbL YEPHOro Tena oT TeMmnepaTypbl U ANUHBI BOJTHbI?
. 3akoH BuHa.
. 3akoH CtedaHa-bonbumaHa.
. 3akoH Kupxroda.

BOoNoOGA®ONE

NRONNNNNRPRRRRRRRRR
OBRWONRFPOOONOUAWNEREO

Paszpgen 3. anIMeHeHVIe TennoTbl B CeNIbCKOM XO3SINCTBE

[MprMeHeHne TennoTbl B CENbCKOM XO35IMCTBE: MUKPOKITMMAT CEeNbCKOXO3ANCTBEHHbBIX NMOMELLEHWUA, OrpaXxkaatoLume
NoBepXHOCTU, Nepeaaya TennoThbl Yepes orpaxaatoLme NoBepxXHOCTH

BOI'IpOCbI 0719 CaMOKOHTPOIA No pasgeny:

MapameTpbl MUKPOKIIMMaTa B CENbCKOXO3SMCTBEHHbIX MOMELLIEHUNA.

YKaxuTe npefensHoe 3HavyeHne KOHLEeHTpauun yrinekncroTbl B BO3AyxXe NMOMeLLEHNs Ans coaepxa-
HUS )KUBOTHbIX.

Kakne TpeboBaHMsA NpeabaBAAOTCA 415 CTPOUTENbHbLIX MaTepuanos?

Kakve matepuanbl OTHOCATCS K TEMMOM3ONSALMOHHBIM?

Kak Bnusat0T Ha TENNONPOBOAHOCTb CTPOUTENbHBIX MaTeprarnoB NOPUCTOCTb U BIIAXKHOCTb?

Mo kakon hopmyre onpenensatoT NIOTHOCTb TEMIOBOIo NOTOKA Yepe3 OrpaXKAeHUs MOMeLLEeHNNA?
YT0 Ha3bIBaeTCs TEMMOBOW XapakTePUCTMKON 30aHnA?

Kak BnusieT TennoBocnpusTue nona Ha NpoAyKTUBHOCTb U 3a00neBaHns XNBOTHbIX?

Y70 Ha3biBaeTcs 0600LLEeHHON Tennogur3nyeckon xapakTepnucTnkon nona?

N

©CoNoG AW

Pasgen 4. TennoaHepreTuyeckue yctaHOBKMU

[MapoBble KOTMbl, UCMOMNb3yeMble B CEbCKOXO3AMCTBEHHOM MPOU3BOACTBE, Ha3HayeHwue. MNMpuHumnuane-
Hasi cxema ofgHobapabaHHOro napoBoro kotna. HasHayeHue OCHOBHLIX 3NeMEeHTOB napoBoro kotna. Ko-
3 ULMEHT NONEe3HOro AencTBus koTna, Buabl notepb TennoTbl B NapoBOM koTne. HasHayeHne n obuiee
YCTPONCTBO TennoreHepatopa TM-1,5. HazHayeHne OCHOBHbIX 3NIEMEHTOB TenroreHeparopa. TennooomeH-
Hble annapartbl, HazHavyeHne. Obee yCTPOMUCTBO TENNOOOMeEHHMKA. Cxembl OBWKEHNS TeNnoHOCUTENen B
TennoobmeHHuke. OnpegeneHne cpegHen TemnepaTtypbl TenfoHocuTenen B TennoobmeHHuke. HasHavyeHne
BogoHarpeBaTenen. Tunbl BogoHarpesatenen. Tonnmea Ans napoBbiX KOTNOB, UCMOMb3yeMbIX B CEMbCKOX0-
3AUCTBEHHbIX NpeanpuaTusix. OtonuTensHble Npubopsbl.

BOI'IpOCbI Ona CaMOKOHTPOIA Mo pasaeny

1. Kakne tonnuea MCNONb3YKOTCA B KOTEJ1bHbIX yCTaHOBKaX?
2. Ha3oBunTE OCHOBHbIE YaCTW KOTENBHOro arperarta.
3. Kakne cxembl oBWKeHMS BoAbl 1 rasa MCMNOJIb3YKTCA B KOTEJIbHbIX arperaTax?
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4. B kakux Tonnmeax npeobnagarT netydne?

5. Mo kakown chopmMyne onpeaensieTcs HU3Las TeNSI0TBOPHas CNOCOBHOCTbL TOMMMBA, Kak OHa
onpegenseTca?

6. Hannwwute cbopmyny ans onpegeneHne oo6bema 06pa3oBaBLLMXCH ra3oB MPU CropaHUM XUAKOro
Tonnmea.

7. Kakne KOoTnbl UICNONb3YTCHA B CENbCKOXO3ANCTBEHHOM NPOU3BOACTBE M NS KakuX Lenen?

8. HaszoBuTte koHCTpyKTUBHBIE ocobeHHocTH koTnos KBP. Kak ocywecTBnseTcs umpkynaumns B 9Tmx
KoTnax?

9. Hapucynte npyHUMNnanbHy0 CXeMy KOTra C eCTECTBEHHON LMPKYISLNEN.

10. Yem oTnmyaeTca npuHUMNuanbHas cxema KoTna ¢ NpUHYAUTENbHOW LMpKynsaumnen ot
NpUHUMNMAanNbLHOM CXeMbl KOTMa C eCTECTBEHHON LMpPKynaunen?

11. Hannwwute TennoBou 6anaHc koTenbHoro arperata. OxapakrepmnsynTte BeNUYMHbI, BXOASLINE B
Tennosow 6anaHc.

12. [Ing yero npegHa3HayaloTCsa U Kak yCTPOEHbI TENoreHepaTopbl?

13. Kak onpegensitotcst Tennoasi MowHocTb 1 Kl TennoreHepatopa?

14. Kak ycTpoeHbl BogoHarpeBaTenum?

15. PacckaxuTte 06 aBTOMaTM3aLmm BogoHarpeBaTenem.

16. Kak nogcuutbiBatotca Tennosasi MowHocTb U K[ BogoHarpeeatena? 17. Kak yctpoeH n paboTtaet
rasoBbl OTONUTENBLHBLIN NPUBoP «OroHek»?

17. PacckaxuTte o npuHuMne AeriCTBUS ra3oBov ropenkn MHPPaKkpacHoOro ns3nyyeHuns.

18. Kak onpegensieTcd Tennosas MOLHOCTb FOpenkn?

19. Kak nogcunTbiBaeTCs CyTOYHbIN pacxof ra3a BCemMu ra3oBbiMU ropenkammn?

Mpoueaypa oueHVBaHUS
Mocne n3yyeHns Kaxaoro pasaena nNpoBoanuTCs pyGeXHbIN KOHTPOmb. PyGeXHbI KOHTPOb Ocylle-
CTBINSIETCA C LeNblo onpeferieHnst kayecTBa npoBeaeHnst obGpasoBaTenbHbIX YCNyr No AUCUMNNuHE, Ans
OLIEHKW CTeNeHn JOCTUKEHMSI 0BYyYaloLLMMINCA COCTOSIHUS, ONpeaensieMoro LeneBbiMU yCTaHOBKaMU AUCLM-
NMWHbI, a Takke ANs OPMUPOBaHMS KOPPEKTUPYIOLLMX MEPONPUSATUIA. PyBexHbIi KOHTPOMb OCYLLECTBNAET-
cA Mo pasaenam AUCUMMNIMHBLI B COOTBETCTBUM C NNaHoM. Py6exHbIi KOHTPOSb COCTOMT U3 BbINOMHEHNUA 3a-
[AaHWI Ha NPaKTUYECKMX Y CEMUHAPCKUX 3aHATUSX U BbINOMHEHMS TECTOB No pasdenam AUCLMMMUHLI.

LLikana u kpuTepum oLueHMBaHUA
OTBETOB Ha BONPOCHI pPy6GeXXHOro KOHTpOns
PesynbTaTbl KOHTPONbHOW paboTbl ONPeAensoT OLEeHKaMW.

OueHKy «omnu4HO» BbICTaBMSAOT CTYAEHTY, rMyBoKo 1 NPOYHO OCBOMBLLEMY TEOPETUYECKUIA U MNpakK-
TUYECKMI MaTepuan avcumnnnuHbl. OTBET AoMmkeH OblTb NOrMYHbIM, FpamoTHbIM. CTyaeHTy Heobxoaumo
rokasaTb 3HaHWE He TOJSIbKO OCHOBHOMO, HO M AOMONHUTENBHOrO Matepuana. CTyaeHT OofmkeH cBob6oAHO
CNpaBnsTbCs C NOCTaBMEHHbIMU 3a4a4aMu, NpaBUbHO 060CHOBLIBATb NPUHSATBLIE PELLEHNUS.

OueHKy «xopowoy» 3acnyxmBaeT CTyOeHT, TBEPAO 3HAKLWMIA NporpaMMHbIA MaTepuan AUCLMNIUHDI,
rPaMoTHO M MO CyLecTBY uanaratowmin ero. Heo6xoamMmMo npaBuNbHO NPUMEHSTL TEOPEeTUYECKME MOSIoXKe-
HUSI NPY peLLeHnn NPaKTUYeCKnX 3agaY, BnageTb onpeaeneHHbIMM HaBblkaMu U MpUeMammn Ux BbIMOSTHEHWS.

OueHky «ydosnemeopumesibHO» NONy4YaeT CTYAEHT, KOTOpbIA UMeeT 3HaHMS TONbKO OCHOBHOMO Ma-
Tepuana, Ho He YCBOWI ero AeTanu, UCTbITbIBAeT 3aTpyaHEHMS NPU peLueHun npakTuydeckux 3agad. B otee-
Tax Ha MOCTaBMEeHHble BOMPOCHbI CTYAEHTOM [OMyLeHbl HETOYHOCTW, AaHbl HegoCTaTOYHO MpPaBUIbHbIE
hopMynNUPOBKN, HApYLLEHA NOCNEeA0BATENBHOCTbL B U3MNOXEHUM NPOrpaMMHOro Matepuana.

OueHka «HeydoeriemeopumesibHO» FOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HaYMTENbHOW YacTu Ma-
Tepvana no AWUCLMNMMHE, AONYCKaeT CYLLEeCTBEHHbIE OLIMOKM B OTBETAX, HE MOXET PELUUTb NpakTuyeckue
3ajayuu Unu peluaeT uUx ¢ 3aTpyaHEHUAMMU.
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8. O6wwue meToguyeckne pekomeHaaLum no oPopMIIEHUIO U BbINOSTHEHUIO OTAeNbHbIX Buaos BAPC

8.1. PekomeHgauum no CaMOCTOoATEeNIbHOMY U3YyYEHUI0 TeM

BOMNPOCHI
ANSA CaMOCTOATENIbHOIo U3y4YeHUs TeM Mo AUCLMINIINHE
1.Pacyét TennoobmeHHbIX annapaTos.
2. Tennoduramka cenbCKkoX03aNCTBEHHbLIX MOMELLEHWUA.
3. Tonnmea Ana NnapoBbIX KOTMOB, UCMOMb3YEeMbIX B CEMbCKOXO3ANCTBEHHbIX NPEeAnpUATUSAX.
4. TennoreHepaTopbl, BoOOOHArpeBaTenu, ra3oBble N OTONUTENbHbIE NPUBOPLI.

O6wWwmnin anNropuTM CamOCTOATENbHOIO U3YYEeHUSA TEMbI

1) O3HAKOMMUTLCS C PEKOMEHA0BaHHOW y4eBHOI NUTEpPaTypOoi U SNEKTPOHHBLIMY pecypcamu rno Teme (opu-
EHTUPYSICb Ha BOMPOCHI At CAMOKOHTPOSS).

2) Ha aToih ocHOBe COCTaBUTb Pa3BEPHYTLIN NNaH N3NOXEHNUS TEMbI

3) Boibpatb (hopMy OTYETHOCTU KOHCMEKTOB(MNAH — KOHCMEKT, TEeKCTYyanbHbIA KOHCNEKT, CBOOOAHbIN KOH-
CMEKT, KOHCNEKT — cxema)

2) OhopMnTb OTYETHBLINM MaTepuan B yCTaHOBMEHHOW (hOpMe B COOTBETCTBMM METOANYECKMMUN PEKOMEH-
Aaumsamu

3) npOBeCTVI CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BOMNpocaMm, BblAaHHbIM NnpenoaaBaTesiemM

4) MpepocTtaBuTb OTYETHLINM MaTepuan npenogaBaTento Mo COrnacoBaHuMIo C BegyLum npenogasartenem

5) MoaroToBMTLCA K NPEAYCMOTPEHHOMY KOHTPOJIbHO-OL,EHOYHOMY MEPOMNPUATMIO MO pe3yrnbTaTtam caMo-
CTOSITENBHOIO U3Y4EHUS TEMbI

6) MNpuHATE y4acTre B ykazaHHOM MepOonpusTUn, NporTn pybexHoe TecTupoBaHue no pasgeny Ha ayau-
TOPHOM 3aHATUM U 3aKMIYMTENbHOE TECTMPOBAHME B YCTAHOBIEHHOE AN BHeayaUTOpHOW paboTbl Bpems

8.2. WUKANA U KPUTEPUMN OLULEHUBAHUA
CaMOCTOSATENIbHOro N3y4eHusi TeMbl

- OLleHKa «3a4YmeHOo» BbICTaBMSETCH, eCrnv CTyAeHT 0hOpMUI1 OTYETHLIV MaTepuan B BUAe Aoknaga
Ha OCHOBE CaMOCTOSITENIbHOMO WM3Y4YEeHHOro Martepuana, CMOr BCECTOPOHHE pacKpbliTb TeopeTudeckoe

coaepxaHve Tembl.

- OUEeHKa «He 3a4meHO» BbICTaBIIAETCA, €Clin CTyOEeHT HEeaKKypaTHO OCbOpMVIJ'I OTYETHbIN maTtepuan
B BMAe AOoKnaaa Ha OCHOBE CaMOCTOATEsIbHONo M3y4YeHHOro martepuana, He CMOr BCeCTOPOHHE pacCKpbITb

TeopeTn4yeckoe coaepxaHue TemMbl.

9. BxoAHOW KOHTPOSb U TeKYLUIN (BHYTPUCEMECTPOBbLIN) KOHTPOSb X0Aa
M pe3ynbTaToB y4ebHOM paboThbl CTyAeHTa

9.1 Bonpocbl Ans BXoAHOro KOHTpons

3apgaHue 1

1. Y70 HasbliBaeTcs yaenbHoW TennoéMKocTblo BellecTBa. Kakumu egnHMuamm oHa namepsietcst B cuc-

Teme CU?

2. Onpegenute rpagueHT yHkuun Z = e? + N y3 B Touke (1,;2)

2 3
3. BbluMcAUTE YaCTHbIE NPOM3BOAHbIE DyHKUMM Z =€ +,/y° nepsBoro 1 BTOPOro NopsiaKoB..

2xy

2

4. Haintn obuiee pelieHne ypaBHeHus )’ = — -
X -y

3apgaHune?

1. Yewm oTnmyaeTcs hopmMyna KonmyecTsa TennoTbl, HeO6XOANMON AN HarpeBaHus Tena oT gop-

MyIbl KONnn4yecTBa TensoThbl, oTAaBaemMon Ternom npu OCTbIBaHUN?
2 2

-y

—
VY

3. BbIUMCIIUTE YACTHbIE MPOU3BOAHBIE 2-T0 nopsiaka oT dpyHkummn Z = X* +4x% - y2 + 7Xy .

2. Onpepnenute rpagueHT dyHKkummn Z =

4. Hargute obLee peluene ypasHerus (2X° —Xxy) +(2y° — x?y)dy =0.

3apaHue 3
1. Yro HasbiBaeTcs ypaBHEeHWeM Tennosoro banaHca? Ha 4ém ocHOBaHO ero coctaBneHue
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3apaHue 4
1.

2.

4.

3apaHue 5
1.

2
3.
4
3apaHne 6
1.
2.
3.
4.
3apaHune 7
1.
2.
3.
4,

3apaHue 8
1.

3apaHue 9

OnpegenuTe Npoekunn rpagueHTa yHkummn Z = e + N y3 B Touke (1;3).

BblumcnnTe cMellaHHble YacTHbIe NPOU3BOAHbIE doyHKUMN Z = x* +4x%. y+7Xy.

X2+y2 X2+y2

. xdy y
HaiiTn obLuee pelleHne ypaBHeHus = -1 |dx.
UTo HasbIBaeTCA TENMOTBOPHON CMOCOBHOCTLIO TOMMMBA U B KAKVUX €AMHULIAX OHA N3MepPSeTCs;

OnpegenuTe NPOU3BOAHYIO MO HanpaeneHno MMy dyHkun Z = e + N y3 B Touke M(1;2),
M,(3;0).
BbluncnnTe YacTHblE NPon3BoaHbIe 1-ro nopsiaka MyHKuun Z = X3 +3x2- y+1.

Haiigute obuiee peenne ypasHenusa e’dx + (xe’ —2y)dy =0.

Mo kakon chopmyrne onpeaensaeTcs KonM4ecTBO TennoTbl, MONy4aeMon OT CKUraHusa Tonnmea?
OnpegenvTe rpagueHT yHkuunm Z = InJX + 2y? B Touke M(0;1).
BbluncnuTe BTOpbIE YacTHbIE NPOM3BOAHBbIE PYHKUMN Z = x? — 2xy+3y-1.

Haittn o6uwiee pewwenme ypasrerns YX' " dx+ XY Inxdy=0.

Kakoe siBneHve HasbiBaeTcsd napoobpasoBaHnem?
Haittv npoekumn rpaanenta dyrkumn Z = 5x%y —3xy® + y* 8 Touke M(1;3).

Hainaute YacTHble Npon3BoAHbIE 2-r0 NopsaKa oT PyHKUMn Z = 5x%n —3X - y3 +ut.
Haitgute obiee petuerme ypasHenust (2Xy + X°y)dx + (x + x2y?)dy =0.

Kakon nap HasbiBaeTCs HACBILLEHHbIM, HEHACBILLEHHBIM?
Haitgute rpaaumeHT dyHkummn Z B Touke M(3;2) Z = 5xy —3xy” + y°).

HaiguTe YacTHble npon3BoaHble yHKuun Z = x? + y2.

HaitTn obuiee pelwerme ypasHerusi (X° + y)dx—xdy = 0.

Kaknmun cnocobamm MOXXHO 06paTUTb HEHACBILLEHHBIN Nap B HACbIWEHHbIW, a NOCNeaHun — B
KNOKOCTb?

Haintu rpaguenT doyHKummn Z = 4/ X2 + y2 B Touke M(1;2).

Haiaute YacTHble Npon3BoAdHble 2-r0 Nopsaka PYHKUMKM Z = 4/ X2 + y2 .
Hangute obwee pewwenue ypasrerns Y(1+ xy)dx—xdy=0.

1.4710 Ha3bIBaeTCcsa abCONMTHON, OTHOCUTENBHON BNAXHOCTBIO? YUTO Ha3biBAETCHA TOYKOM POCHI)?
2. Haitgute gradZ dyrkumn Z = X° —3x% +3x* +18 Touke M(3;1).
3. Haigute BTOpble YacTHble nponssogHbie dyHkumm Z = X3 —3x? +3x* +1.
4. Haingute obLuee petuenne ypasvenust (X2 + Y2 +2x)dx+2ydy =0.
3apaHue 10

1.

2.
3.

Kakoli nap HasbiBaeTcs BraxHbIM? Ha3oBUTE OCHOBHbIE XapaKTePUCTMKN BNAXXHOro napa.
1

Hargute rpagment doyHkummn Z B Touke M(1;2) Z = X —3y + (3xy)5 ).

Hanaute YacTHble Npon3BoaHble PYHKUMKN Z = — 3Xy + y2 .

HariTn obLuee pelueHve ypaBHEHNS y dx—(y® —Inx)dy =0.
X
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3apaHve 11
1. 3aBucuT nu gaBneHne HeHachILEHHOro napa oT TeMmnepaTypbl 1 00bLEMA?

2. Hanagute npoekuuio rpaaveHta gyHkummn Z = x3 —3axy+ y3 .

3. HanpguTe BTOpblE YacTHblE NPOM3BOAHbIE YHKUMN Z = x® —3axy+ y3.

2x 2 _3x?
4. Haitn obuwee peleHne ypasHeHns —- X+ y—4 dy=0.
H Y
3apaHne 12
1. [Jante onpegeneHue NNOTHOCTU N yaenbHOro 06béma BELLECTBA, Kak OHU CBSA3aHbl MexXay Co-
6on?

2. Hanagute B Touke M((1;2) rpagueHT dyHKUunM Z = X2 —3axy+ y3

3. Hangute yacTHble NnponssoaHble YHKLMN Z = X2 — 2Xy + 2y4.
3

y

4. HaitouTe obliee peluenme ypasHeHns (2XY + X’y + ?)dx+ (x* +y*)dy =0.

3apaHve 13
1. Yro HasbiBaeTcs paboton? EgnHnubl namepermns pabotel B cucteme CU. OT kaknx haktopos
3aBucuT paborta?

X
2. OnpegenwuTe rpagueHT cyHkumn Z = arctg— s Touke M(2;1).
y

X
3. HaiguTe yacTHble Npon3BoAHbIe 2-ro nopsiaka dyHkumn Z = arctg—.

4. HaitTn oblyee pelueHvie ypasHeHns Y’ = x2y .

3apgaHue 14
1. [JanTe NOHATUA KUHETUYECKOW U NOTEHLManbHOW 3Heprun. Npuseante opmynbl ANS nx onpe-
aeneHus. O6bACHUTE BENUYMHBI, BXOASLINE B 3aBUCUMOCTU. EAMHULIBI U3MEPEHUs SHEPTnX B
cun»
2. Hangute rpagneHT dpyHkummn Z = x%sin Y B Touke M(1;2).
HaiguTe YacTHble Npon3BoaHbIe 2-ro nopaaka Ansa gyHkumm Z = x? sin y.

4. HawnguTe obLiee pelleHne ypaBHeHMs y' =x%e’.

Lkana 1 KPUTEPUN OLIEHKHN
OTBETOB Ha TeCTOBble BONPOCHI BXOAHOIO KOHTPOSA

- OUeHKa «0mIuUYHO» BbICTaBnseTcs obyyarowemycs, ecnu nonydeHo 6onee 85% npaBunbHbIX OTBETOB.
- OUEHKa «XOpoWoy - Mosy4eHo ot 66 o 85% npaBunbHbIX OTBETOB.

- oueHka «ydosremeopumersibHO» - NoNy4eHo oT 51 4o 65% npaBurbHbIX OTBETOB.

- oueHKa «HeydoeriemeopumesibHoO» - nony4eHo MeHee 50% NpaBuIbHbIX OTBETOB.

9.2. TeKyLLM KOHTPONb yCNeBaeMocCTun

B TeyeHme cemecTpa, NpOBOAWNTCA TEKYLUMIM KOHTPOSb YCMEBAEMOCTM MO AUCUMUMNIIMHE, K KOTOPOMY
CTYOEHT AOMKeH ObITb NOArOTOBIEH.

OTcyTCcTBME MPOMYCKOB ayAMTOPHbIX 3aHATWMI, akTMBHas paboTa Ha NMEeKUMOHHbIX U NnabopaTopHbIX
3aHATMSAX, obLlee BbiNofHeHVe rpadunka ydebHon paboTbl ABNSAIOTCA OCHOBaHWEM AN NOMAyYeHUs MONoXu-
TeNbHON OLIEHKMN MO TeKyLeMYy KOHTPOSIO.

B kayecTBe TeKyLlero KOHTPONsA MOXeT ObiTb UCMONBb30BaH TECTOBbLIA KOHTPOSb. T€CT COCTOMT U3 He-
60NbLIOro KONMMYEeCcTBa 3M1EMeHTapHbIX BOMPOCOB MO OCHOBHbLIM pasfenam AUCUMNMWHBI: HernpaBuilbHble
pelueHns pa3bupatoTcsa Ha CrneayoLeM 3aHATUK; YacToTa TECTUPOBaHNA OnpeaensaeTcsa npenogasaTtenem.

BOMNPOCHI
AnA caMonoAroToBKU K JlabopaTopHbLIM 3aHATUAM

B npoliecce NoaroToBKu K NaGopaTopHOMY 3aHATUIO CTYAEHT M3ydaeT NpeACTaBlieHHbIe HIKEe BOMPOChHI Mo
Kaxgon nabopatopHoit paboTe. Ha 3aHATUM CTYAEHT OEMOHCTPMPYET CBOW 3HAHWUA MO M3y4eHHLIM BOMpPO-
cam B (pOpMe YCTHOro oTBeTa
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agrwNRE

aghrhwnNPE

1.
2.

NabopaTopHasn paboTta Ne1
Mpu6opbl 1 MeToAbI NU3MepeHus TemnepaTypbl
Bonpocbl ans nogrotoBku k nabopatopHon paboTte

Hanuwwute cdopmyny ons onpeneneHns abcontoTHOM TeMmnepaTypbl Yepes Temnepatypy Llenbcus
Kakyto Temnepatypy HasblBatoT abCcontoTHOn?

LWkanel 4na onpegenexHvs temnepartypbi?

HasoBute npmbopbl ANns onpeaeneHus TemnepaTtypbl.

O6bsAcHUTE NPUHLMN paboTbl NPYKUHHLIX MAHOMETPOB.

TexHuka 6e3onacHocTu Npu npoBeaeHun nabopatopHon paboThbi.

NabopaTopHasn paboTa Ne2
Mpubopbl U MeToAbLI NU3MEpPEHUs AaBNeHusi
Bonpocbl ans nogrotoBku kK nabopatopHou pabote
Kak onpenenseTca gaBneHne B MOMNEKyNsipHO-KMHETUYECKOM Teopun rasos?
Kakne cywiecTBytoT MeTobl 3amepeHus abCcontoTHOro AaBneHms?
Kakne npubopbl ncnonb3yoT Ang onpegeneHns abcontoTHOro AaBneHmsa?
Kakoe gaeneHune namepsieT MaHOMeTp?
TexHvka 6e3o0nacHOCTU Npu NpoBeAeHUN nabopaTopHow paboThbl.

NabopaTopHasn paboTa Ne3
OnpepeneHne TennOéMKOCTH BO3AyXxa Npu NOCTOAHHOM AaBneHum
Bonpochkl ana nogrotosku k nabopatopHon pabote
Kak onpepensetcs noHatne « ICTMHHas TennoémKkocTb» ?
Buabl TennoémkocTten.
3aBnCMMOCTb TENNTOEMKOCTM OT npoLecca 1 TemnepaTtypbl.
CpenHsas Tennoémkoctb. E€ onpegenenne.
TexHvka 6e3onacHOCTU Npu NpoBeaeHun nabopaTtopHon paboThbl.

NabopaTopHan pabota Ne4
OnpepeneHuve nokasaTtens aguabatbl Bo3ayxa NpyM NOCTOSIHHOM AaBneHUm
Bonpocbl aAns noarotoBku kK naGopaTtopHol paboTe

YUTto HasbiBaloT nokasatenem agnadartbl?
Kak onpegensieTca nokasatens agnabartbl Yyepes3 TENSIOEMKOCTU NPU MOCTOSAHHOM AaBfiEHUN 1 NpuU

NOCTOSAHHOM OOBbEéme?

3. Kakou npouecc HasbiBalOT agmMabaTHbIM?
4. OnvwuTe MeToamMKy nabopaTopHOro onpeaeneHusi nokasartens aguabatsl.
5. TexHuka 6e3onacHOCTU Npu NpoBeaeHUn nabopaTtopHon paboThbl.
Na6opaTtopHasa paboTta Ne5
TennooTtaavya ropu3oHTanNbHOro LUMHAPA NPU €CTECTBEHHON KOHBEKLUU
Bonpocbl Anst noarotoBku k nabopaTtopHon paboTe
1. Onuwwute cTeH ANs onpefeneHns TennooTAayn ropu3oHTanbHOrO LUNUHAPA NpyU eCTECTBEHHON
KOHBEKLNN.
2. Kakoin napameTp onpeaensitoT npu npoBegeHun naboparopHon paboTtbl?
3. OnuwwuTe meToauKy npoBeaeHns nabopatopHon paboTbl.
4. Kak onpegensaetcsa koadduUMEHT Tennootgaym?
5. TexHuka 6e3onacHOCTU Npu NpoBeaeHUn nabopaTopHon paboThbl.
Na6opaTopHasa pab6oTta Ne6
UcnbiTaHne Tennoo6meHHoOro annapara
Bonpocbl Anst noarotoBku k nfabopaTtopHon paboTe
1. Yrto Takoe TennoobMeHHbIN annapaT?
2. Bwuabl TennoobMeHHbIX annapartos.
3. Kakoi TennoobmMeHHbIM annapat (NPSIMOTOYHbBIA MM MPOTUBOTOYHLIN) 6onee addpekTnBeH?
4. Kak onpegensetcsa cpegHee 3HayeHne pasHoCTu TemnepaTyp?
5. TexHuka 6e3onacHOCTM Npu NpoBeAeHUn niabopaTopHo paboTbl.
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e

perarta.
5.

PowbdE

perata.
5.

NabopaTopHasn pabota Ne7
UcnbiTaHne BO3AYLWHON CYLUUITKN
Bonpocbl Ansg noaroToBku K nabopatopHoi paboTe
OO6Lwee ycTpoNCTBO CTEHAA ANS UCMbITAHWS BO34YLLIHOW CYLUWIIKK.
Kakne npnbopbl MCNonb3ytoTCs NPy UCNbITAHUW BO3AYLUHOW CYLUUIKA?
Onuwnte MeToanKy NpoBeAEHUS UCNbITAHKS.
MpuBeguTe pacyeTHble hopmMynbl Ans 06paboTkm pe3ynbTaToB UCMbITAHMUS.
TexHuka 6esonacHocTu Npu npoBeaeHun nabopatopHon paboThbi.

Na6opaTopHasa pa6oTta Ne8
UccnepoBaHue npouecca napoobpasoBaHnA NP NOCTOAHHOM 06bEMe

Bonpocbl Anst noarotoBku k nabopaTtopHon pabote
OO6Lee ycTponCTBO CTEHAA ANSA UCCregoBaHUs npolecca napoobpasoBaHus.
Kakne npnbopbl MCNonb3ytoTcs Npy NPOBeAEHUM UCCrefoBaHns?
Onuwnte MeToanKy NpoBeaeHNs NccregoBaHUs
MpuBeguTe pacyeTHble hopMynbl Ans 06paboTkm pe3ynbTaToB UCMbITAHMUS.
O6bAcCHMTE METOAUKY NOCTPOEHMS AnarpamMmmbl P-V NpoLiecca ucnapeHus.
TexHvka 6e3onacHOCTU Npu NpoBeaeHun nabopaTtopHon paboThbl.

Na6opaTtopHasa pa6oTta Ne9
M3yyeHue ycTporicTBa u aHanu3 paboTbl koTnoarperata KB-200
Bonpocbl ans noarotoBku k nabopatopHoi paboTe

HasHna4veHune koTnoarperata KB-200.

OnuwunTte obLLee yCTPONCTBO KoTroarperara.

Onuwunte cuctemMy nogaym ToNnuBa B KoTroarperaTe.

MpuBeguTe pac4E€THbie popMynbl AnNa onpeaeneHus kKoadduuneHTa nonesHoro AenNcTBms KoTnoar-

TexHvka 6e3onacHOCTU Npu NpoBeaeHun nabopaTtopHon paboThbl.
Na6opaTtopHasa pa6oTta Ne9
M3yyeHune ycTponcTea n aHanus pabotbl kotnoarperata KB-200
Bonpochkl ana nogrotosku k nabopatopHon pabote
HasHauveHune koTnoarperata KB-200.
OnvwuTe obLyee ycTPOWCTBO KOTnoarperara.
OnuwuTe cucTeMy nogayv Tonnuea B KOToarperare.

MpuBeauTe pacyéTHble popMynbl Ana onpeaeneHns koadduumeHTa NonesHoro AencTBus koTnoar-

TexHvka 6e3onacHOCTU Npu NpoBeaeHUn nabopaTopHon paboThbl.
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10. NMpomexyToyHas (cemecTpoBas) aTTecTaLus no Kypcy

10.1 HopmaTuBHas 6a3a npoBeaeHuUsA
NPOMEXYTOYHOW aTTecTaluum CTyAEeHTOB Mo pe3yfnibTaTaM U3y4YeHUsA QUCLUNIIUHBIL:

1) pencreytowee «lMonoxeHne o TEKYLLLEM KOHTPOSE YCNEBAEMOCTU, NPOMEXYTOYHOW aTTecTalmmn oby4ato-
LUMXCA Mo nporpamMmam BbicLiero obpasoBaHusi (bakanaspuart, cneunanuTeT, MarmcTpatypa) u cpegHero
npodeccuoHansHoro obpasoBanusa B ProOY BO Omckoro M'AY »

10.2. OCHOBHbIEe XapaKTepUCTUKN
NPOMEXKYTOYHOW aTTecTauum CTYyAeHTOB NO UTOram U3y4eHUs OUCLMIMIIMHBI ANsi 3K3aMeHa

Lenb yCTaHOBMEHNE YPOBHSA OOCTMXKEHUSA KaXabIM CTyAeHTOM uenen oby-
NPOMEeXYTOYHOM aTTecTaumm - YeHUst N0 JAHHOW ANCUUNIUHE, N3MNOXEHHbIX B N. 1 MY
Popma

- 3K3aMeH
NMPOMEXYyTO4YHOU aTTecTauum -

1) noaroToBKa K 9k3aMeHy OCYLLEeCTBNSAETCS 3a CYET y4ebHOoro Bpe-
MeHM (TPYAOEMKOCTHU), OTBEAEHHONO HA 3K3aMEHALIMOHHYI CECCUto
Ona CTyaeHToB, CPOKU KOTOpOIZ yCTaHaBNMBarOTCA NPUKa3oMm Mo
MecTo 3k3ameHa YHMBEPCUTETY

B rpachmke y4eOGHOro npouecca:

2) paTa, Bpemsi U MecTo MpOBeAEeHUst 9K3aMeHa onpeaensieTcs
rpacdukoM caayn 9K3aMeHOoB, YTBEPXKAAeMbIM AEKAHOM BbIMycKato-
Lero dpakynbTeTa

OCHOBHbIe ycnoBumsa noaAroToBkKU K

MPOXOXAEHWE TECTUPOBAHWS MO UTOraM OCBOEHUS ANCLMUMANHDI
3K3aMeHy

Popma npoBeaeHUs - MCbMEHHbIN

Mpoueaypa

npencrtasnieHa B @OoHAOe OUEeHOYHbIX cpeacTB no gncuumniimHe
npoeegeHus 3K3aMeHa - pea q) A 4 pea Anct

SK3amMeHaUMOHHasA nporpamma
no y4yeGHOM AUCLUNIINHE:

1) npeacTaeneHsbl B poHOE OLEHOYHbIX CPeacTB Mo ANCUMMIINHE
MeToaun4yeckue mMaTepuanbl, on- ) pea q) A H pea Anct

peaensiolwme npoueaypbl oLeHu-
BaHWA 3HAHWUW, YMEHUWN, HAaBbIKOB:

LUKANA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BONPOCKLI 3K3aMeHa

Pe3ynbTaTbl 3k3amMeHa onpeaensitoT oLeHKaMu «OTIIMYHO», «XOPOLLUO», «YOOBIEeTBOPUTENIbHO», «He-
YOOBNETBOPUTENBHOY» U OBBSABNSOT B IEHb 9K3aMeHa.

OUueHKy «0OMJ/IUYHO» BbICTABMSAIOT CTYAEHTY, IMYyGOKO M MPOYHO OCBOUBLLEMY TEOPETUYECKUIA U Npak-
TUYECKMIN MaTepuan aucuunnuHbl. OTBET AOMKeH OblTb NOrMYHbIM, rpamoTHbIM. CTyAeHTy Heobxoaumo
rokasaTtb 3HaHWe He TONbKO OCHOBHOIO, HO U AOMNOSHUTENBHOrO MaTepuana, GbICTPO OPUEHTUPOBATLCS, OT-
Beyass Ha OonofiHMTeNbHble Bonpockl. CTyaeHT OomkeH cBoBoOHO CnpaBnsTbCA C NOCTaBMEHHbIMU 3aaa-
Yamu, NpaBUbHO 0B6OCHOBLIBATL NPUHSATHIE PELLEHHUS.

OUueHKy «xopowo» 3acnyXxuBaeT CTYAeHT, TBepAO 3HaKLWMUA NporpaMMHbI Matepuan OUCLUNIVHGI,
rPamMoTHO U MO CYLLEeCTBY M3nararoLLmin ero. He cneayeT gonyckaTb CYLLECTBEHHbIX HETOYHOCTEN Npu oTBe-
Tax Ha BOMPOCHI, HEOOXOAMMO NPaBUMBLHO NPUMEHSITb TEOPETUYECKNE MONOXKEHNUS NMPU PELLEHUN NpaKTUYe-
CKWUX 3ajad, BnageTb onpeaeneHHbIMU HaBblkaMu 1 MpuemMamMmn X BbINOSHEHMS.

OueHky «ydoenemeopumesibHO» NONy4yaeT CTyOeHT, KOTOpbIA UMeeT 3HaHMS TONbKO OCHOBHOMO Ma-
Tepuana, Ho He YCBOWI ero AeTanu, UCNbiTbiBaeT 3aTpyAHEHUS NPU PEeLLEHNM NpakTU4eckmnx 3agdad. B otse-
Tax Ha MoCTaBrieHHble BOMPOCHI CTYAEHTOM AOoMylleHbl HETOYHOCTW, AaHbl HEeAOCTaTOYHO MpaBWUSbHbIE
hopMYNUPOBKN, HApYLLEHa NOCreA0BaTENbHOCTL B U3NOXEHUM NPOrpaMMHOro MaTepuana.

OueHka «Heyd08remeopumesibHO» roBOPUT O TOM, YTO CTYOEHT He 3HaeT 3HauYuTenbHOW YacTu Ma-
Tepvana no AOWCUMNIMHE, OOMNYCKaeT CyLLeCTBEeHHble OLWNOKM B OTBETaX, He MOXET PeLUUTb NnpakTudeckme
3aJa4v Unu peluaeT KX ¢ 3aTpyaHEHUAMMU.

10.3. 3aknouunTtenbHoe TecTupoBaHue No nToram UsydeHmsa guUCUNNIUHLI
Mo ntoram N3y4eHna guncumniinHbl, CTyAeHTbl NPOXoOAT 3aKio4YnuTelbHoe TeCTUupoBaHue. TeCTI/IpOBa-
HUe aBnaeTcad d)OpMOVI KOHTpONA, Hal'lpaBJ'leHHOﬁ Ha NpoBepKy BlageHna TepMUHOIIOTMYECKMM annapaTomMm,
COBpEeMEHHbIMU I/IH(*)OpMaLI,MOHHbIMI/I TEXHONMOMMAMU N KOHKPETHbIMU 3HAHUAMU B obnactu beHD,aMeHTaJ'Ib-
HbIX U NPUKNagHbIX ANCUUNITNH.

10.3.1 NMoAroToBKa K 3aKMHO4YUTENIBHOMY TECTUPOBAHUIO MO UTOram U3yYeHUs AUCLMNIIUHDI

TecTnpoBaHMe OCYLLECTBISETCA NO BCEM TeMaM U pasgerniaMm AUCUMNMHBI, BKNOYast TeMbl, BbIHOCUMbIE Ha
caMoCToATEeNIbHOE N3y4YeHue.
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Mpouenypa TeCTMPOBaHUSA orpaHu4eHa BO BPEMEHU 1 npejnonaraetT MakcumarnbHoe cocpeforoye-
HWe CTydeHTa Ha BbINOMHEHNM TecTa, COAep’Kalero HECKONbKO TECTOBbIX 3adaHuin.
YBaxaemble CTyaeHThb!!
Mpexge 4Yem MpPUCTYNUTL K BbIMOMIHEHUIO 3aJaHWA  BHUMATEINlbHO O3HAKOMbTECb C
WHCTPYKUUNEN:
1. OTBevas Ha Bonpoc C BbIGOPOM MpPaBUNBHOrO OTBETa, MPaBUIbHbIA, HA Ball B3rnsag,
oTBeT (OTBEThI) 0OBEgUTE B KPYXKOK.

2. B 3agaHusix OTKpbITOM (POPMbI BNULLNTE OTBET B NPOMYCK.

3. B 3agaHusix Ha cooTBeTCTBME 3anonHuTe Tabnuuy.

4. B 3agaHmsx Ha npaBunbHyl0 MNOCNeAoBaTeNbHOCTb BNULLMTE MOPSIAKOBLIA HOMEpP B
KBagpar.

4, Bpewms Ha BbinonHeHne Tecta — 30 MUHYT

5. 3a kaxgbli BepHbil oTBeT Bbl nmonyvaete 1 Gann, 3a HeBepHbil — 0 Gannos.

MakcmmanbHoe Konnm4ecTBo nosny4deHHbIX 6annos 30.
YKenaem ypaun!

TectupoBaHue npoBoauTcs B (Ha KomnbioTepe). TecT BkntovaeT B cebss 450 BonpocoB. Bpewms,
0TBOAMMOE Ha BbinonHeHue Tecta - 30 MuHYT. B Kkaxgbli BapuaHT TecTa BKMNIOYAlOTCSH BOMPOCHI B
crnegyowem COOTHOLLEHMM: 3aKkpbiTble (0OUHOYHBIN BbIGop) — 25-30%, 3aKpbiThble (MHOXECTBEHHbLIN BbIGOP)
— 25-30%, oTkpbITble — 25-30%, Ha ynopsgoyeHue n cooteeTcTene — 5-10%

Ha TectupoBaHue BbiHOCMTCSA MO 10 BOMPOCOB M3 KaXKAOro pasgena aAMCUMnIvHbL.

BnaHku TecToB
Obpasey
depnepanbHoOe rocygapcTBeHHOe OloakeTHoe obpa3oBaTesibHOE yupexaeHne Bbicliero obpasoBaHus

«OmcKknii rocygapcTBeHHbIN arpapHbin yHuBepceuteT umenn MN.A. CtonbinnHa

TecTupoBaHue N0 UTOramM OCBOEHUA AUCLMNNUHBI «TennoTexHuka»
Onsa obyyarowmxca 35.03.06 - ArpouHxeHepus
(17 (o] rpynna

OaTa

MpumepHble BONPOCHI TECTOBOMO 3afaHust
Paszpen TepmoguHamuka

Bonpoc1MaTtemaTuyeckoe BbipaxeHue 3akoHa Pypbe nmeeT BUA ...MaTemaTtnyeckoe BbipaxkeHue 3akoHa Pypbe umeeT
BUL ...

c g=-1/(A-gradTl) C g=-gradT C g=-AlgradT
C g=—A-gradl
Bonpoc
H * Mpouecc 1 — 2, nsobpaxeHHbI Ha HA-anarpamme BNakHOro BO3-

Jyxa, COOTBETCTBYET ...
YMeHbLUEHUNIO BNarocoaepXaHus Bosayxa
OcyweHnnio Bo3gyxa

YBnaxHeHuio Bo3ayxa

HarpeBaHuio Bo3agyxa

XN
RO

XA
St

Bonpoc

Mpouecc 1 — 2, n3o6paxeHHblh Ha Hd-gnarpamme BnaHOro Bo3s-
ayxa, COOTBETCTBYET ...

i

OCyLleHUIo Bo3ayxa

i}

I
HarpeBaHuUO BO34yxa
%& p ay.
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yBenn4yeHuto BrnarocogepxxaHmusa sosgyxa
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Bonpoc
Pabouee Teno (HanpvmMep, BoasiHOM Nap) (CM. pUc.) coBepLuaeT ...

P 4 C y N
a obpaTumMbI TepMoaMHamMuyeckuii npouecc 2 — 6 —1
o
o6paTuMbI TepMoaMHaMU4eckuin npouecc 1 —a— 2
1 2 C y N
HeobpaTUMbIN KPYroBow npouecc
f"
Kpyrosow npouecc (umkn) 1 —a—-2-6-1
6 Bonpoc
- V [nsa npeanbHoro rasa uameHeHne obbema B npouecce 1 — 2, nso-
OpakeHHOM Ha rpaduke, COOTBETCTBYET COOTHOLLEHMIO ...
T & T 1.'2 = 1.'1
OV, <Y 1
T T'E = 1.'1
C V2=V S
Bonpoc

COBOKyI'IHOCTb MaTepuanbHbIX TeN, HAXOOALMNXCSA B MEXaHUYECKOM U TENNOBOM B3aUMOAENCTBUMN opyr c Apyrom m ¢
OKpyXarLlnMmn cuctemy BHelWHMMKU TenaMu npeacraesndert ...

TepMoAuHaMU4eCcKyro cUcTemMy N30NMPOBaHHY0 TEPMOAUHAMUYECKYHO CUCTEMY
.
TENnon30NMpPOBaHHY CUCTEMY OLHOPOAHY TEPMOANHAMUYECKYH CUCTEMY
Bonpoc
T,=10K. T, =100K, P, =1xlla .k =2.
1 - - "1 ) B Touke
T 4K 2 apnabaTtHoro npouecca, NnpecTaBNeHHOro Ha rpadmke, AaBneHme
100 | — — 5 paBHo ___ klla.
= ~ P, =100Ia ~ P, =10xIa
~ P, =001xIa ~ P, =100xlIa
i " i
10| — — 1
I - 2
E ek
Bonpoc

PaboTa paclumpeHus ngeanbHoro rasa B npouecce 1 — 2, uso-
HpakeHHOM Ha rpadhvike, B [x/Kr paBHa ...

P &3 OtBeThl
C 50 C 70, © 50-10° ©C 0
1 2
10 —T—b—T
I I_ =V, MUKT
1 o
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Bonpoc

[ o]
[

1 - 2, n3obpaxeHHOM Ha rpacduke, paBHo ...

F &
1 2
—p—e
-V
Bonpoc
T, =100K, T, =10K. v, =116 /xz, k=2.

rpadvke, yaenbHbll 06 bEM paBeH ...

T ¢ K
100 p — — — 1
10F——— 2
- =
ek

N3ameHeHne BHyTPEHHeVI QHeprnn rasa B npoueccax, I/1306pa)KeHHbIX Ha PUCYHKe, Bblpa)aeTCA COOTHOLLUEHNEM ...

PaboTta cxatus B npouecce 1 — 2 (cMm. rpacduk) BbluMCNSieTCS MO

dopmyre ...
o £=P(vy-v)

~ £= P-(vl —1-‘2j
~ £=R-T- En(vz .-’vlj

o £=R(T~T,)/(k-1)

+

Bonpoc

KonuuyecTtBo Tennotel, coobLiaemMoe rasy npu HarpeBaHun B npoLecce

L
~ g =Cy |Ll '(IE_I])

P
o 9= k)

+

t
P B
c 17 |E-‘2 #=1)

g
q=nmep )

~ Vv, =01 M ke
-~ Vv, =10 A3 ke

~ Vv, =100 WS e
3,

~ Vo=l ke

e

Bonpoc

B Touke 2 aguabaTtHoro npotecca, npeacTaBneHHoro Ha
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a
Le b;g
2
C

e

o dUg=dUy=dU, dUg<dUy<dU,
o dUg>dU, >dU,
¢« dUg =dU, =dU, =0

Bonpoc
N3meHeHne aHTponun B NtobomM TepMOAMHaMNYECKOM MpoLLecce BbipaxkaeTcs (hOpMymnon ...

T -
As=s. —5. =19 I %
5 .5'2 .5'1 T ~ ﬂ.ﬂ'—.ﬂ'z SI_IE - ‘.-55:52—51:]'%

+
S, |

i

- ﬁ5:52 —51 :f%

Bonpoc
Pab6oTta pacwupeHnns napa B npouecce 1 — 2, ndobpaxeHHOM Ha rpaduke, BblYMCnAeTca no opmyrne ...
C L=0
h &
1 o f=h-h
=1
2 o =l =y =(pyvy=pyvy)
- 2
o fEpviTPyY,

Bonpoc

327°C ,27°C

Ecnn Temnepatypa pabodyero Tena B o6paTtHoM Lukne KapHo namexsertcsa ot
KO3 DULMNEHT paBeEH ...

, TO XONMOAUNbHbIN

i i i i
2 0,083 1 0,09
Bonpoc
M3o6paxeHHble Ha rpadmke B Ts-koopanHaTax npouecchl 1 1 2 BOASIHOrO napa sBnsawTes ...
o
T & 2-n306apHbIN, 1-M30TEPMUYECKNIA
I 12 i
1-n306apHbIi, 2-N30XOPHbIN
T , ,
xdo/ 4 e - 1l-agnabaTtHbliii, 2-1306apHbIN
' 1-N30XOpPHbIN, 2-U306apPHbLIN
Bonpoc
Y MN3o6paxeHHble Ha rpachmke B hs-koopanHaTax npoLecchl BOASHOrO
1 1 napa 1-1 n 2-2 asnsioTcs ...
K Z 1-1-agnabaTHbii, 2-2-N30XOPHbI
2 -
+ 1-1-apnabaTHbii, 2-2-U30TEPMUYECKUN
A0
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1-1-n306apHkbIN, 2-2-M30TEPMUYECKII

1-1-n3otepmuyecknii, 2-2-agnabatHoln

Bonpoc
MaccoBas TennoemkocTb naeansHoro rasa no N3BECTHOW MOJIBHOM BbIYMCNIAETCSA MO hopmyrne ..
r = i = i = r" =
N c=uclu c=pluc c=uluc c=uclp
Bonpoc

CKOpOCTb UCTeYeHus1 paboyero Tena paBHa CKOPOCTM 3BYKa B BbiTEKaloLLlel cpede B criyyae, NPeacTaBneHHOM Ha pu-
CYHKeE ...

\

s

—_— - B —

75 A

Bonpoc
CKOpOCTb MCTEYEHUsI MEHbLLIE CKOPOCTU 3BYKa B BbITEKAIOLLIEN cpeae B criydae, NpeacTas-
JIEHHOM Ha PUCYHKE ...

pI p,c a p,A p,a, ﬂ }\p,f,a O B HXN B OAHOM U3 Cly4yaeB, noka-
>z 3aHHbIX Ha PUCYHKaxX
~<p2 Kp s
B
\,\ -
6)
i
G a)

ﬂ] ﬂ,b‘,l p] p,":” ﬂ]Apvv’a

HU B
O[HOM M3 criy4yaes,
nokasaHHbIX Ha
pUCYHKax

Bonpoc

Onpegenutb 3HTanNbLNMI BOASHOMO Napa npu ero 4poccenmpoBaHum B npouecce 1 — 2, n3o-
GpakeHHOM Ha rpadvke, npu

u, = 2530 &/ xe, P =19-10° Ha,v =01 37 /2

paBHa ...
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h |

2531,9 kOx/kr
e~
+ 2700 kOx/kr

/,1—\ \E c 192530 KIx/Kr

- 8
X 1 2530,19 kx/kr

Bonpoc

M3 npoueccos, nsobpaxeHHbIX Ha rpadrke, ApOCCENNPOBaHUIO

h m 2 BOASIHOTO napa COOTBETCTBYET NpoLuecc ...
1 -

2

3 3 2
1

—— -1

5
-

3

-3

x=const
Bonpoc
CKkopocTb agmMabaTHOro NCTeYEHUS naeanbHOro rasa U3 CyXX1MBaroLErocst Consa BbIYMCNAETCSA N0 YPaBHEHUIO ...
k-1
o[22 g
c PV =
P
2 il |y
-
2k
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Bonpoc
CKkopocTb agmMabaTHOro NCTEYEHMS U3 CY>KUBAOLLLErOCs COMma BbIYUCIISETCS NO YPABHEHWUIO ...

¢ Cy=aj2-Iy +cf e cl=\/2-(h1—h2)+f§ ¢ 6 =0

ey =2 —hy)+cf

Bonpoc
COOTHOLLEHME MEeXaY CTEMNEHSIMU CYXOCTM Nnapa B KOHLe NMpOLECCOB PaBHOBECHOIO Y HEPABHOBECHOIO PacCLUMPEHUs]
napa B conrne, NpeACTaBneHHOM Ha rpadvke, paBHoO ...

&

o TRRE o XX
’ =00,
&7 7 =0005E ~ Xo P X
y o + = =
iz c FprTH
§§
<
§: s o Xy <Xy
% Z A &
2071 % ST
z
L p = Z
bz ,,‘_’
§
Bonpoc

[Mpn oguHakoBOM nepenage gaBneHus

P -P,

COOTHOLLEHNE MEXAY CKOPOCTSIMU UCTe-
C’)

YeHUs napa B COMMe B pAaBHOBECHOM  “= ” HepaBs-

C.,,

HOBECHOM = npoLleccax, NpeacTaBneHHbIX Ha

rpadvke, MMeeT BUg ...

c =0
+
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Bonpoc
Mpoueccy ncTeveHns BOAsSHOrO napa u3 conna, u3obpaxeHHoOMy Ha rpadhumke, B criydae, ecrnv noTepu 3Heprnm Ha Tpe-
HMe 1 TennooTAa4va K CTeHKaM conna npeHebpexnMo manbl, COOTBETCTBYET NpoLecce ...

(\%‘
2 & et
S bé =000, r
; h1— 1-2
i
= 1-2
S
S| -
Tl h=const
/721— [
=1
-_/72_. X
4 Bonpoc
Mpwn oanMHakoBOM nepenajae AasneHus = COOTHOLUEeHNE Mexay
pasHOCTbIO 3HTamNbMUA B paBHOBECHOM ﬂh{' N HepaBHOBECHOM Ah npoueccax pacluMpeHunsi napa B conne, npea-
CTaBlEeHHbIX Ha
¢~ Ahy <R
¢~ Ahy > Ak
+
¢~ Ahy =4
¢~ Bhy <Ah
Zy=consi
Bonpoc
Mpwn
Z =]
A
§ /"r
0.2 /
&
o 4 B 12 16 20 24
V] = 1u 3 [rz, vy =01 3 / &2
-~ Tepmnyeckui KMO ABC B cOOTBETCTBUM C NpeacTaBneHHbIM rpadvkoM pa-
i . . .
BEH ... 70% 0 0,4 60%
Bonpoc
p Ha TeopeTnyeckon MHANKATOPHOW AnarpaMmme NopLUIHEBOrO KOM-
npeccopa, nokasaHHow Ha rpaduke, paboTa, 3aTpaynBaemas Ha
B 3 2 nony4veHune 1 Kr cxxatoro rasa, n3obpaxaeTcs nnowagpio ...
Vi—-1-2-3-0-v1
1-2-3-4-1
i
4 1 vi—-1—-4-0-vy
F&
1
0 >, 30



Bonpoc

Ha TeopeTnyeckon MHANKaTOPHON AMarpaMme NOPLUHEBOro KoMNpeccopa, nokasaHHOM Ha rpaduke, nnHna 1 —2 — 3

COOTBETCTBYET rasa.

Bonpoc

TN

cxaTturo

V1—1—2—V2—V1

CXaTUo U HarHeTaHUKO
BCacCblBaHUO

HarHeTaHuio B pesepayap

Mnowagb umkna 1 —2 —3 -4 -5 — 6, nN306paxeHHOro Ha rpaduke, COOTBETCTBYET ...

pAK

(s
3 i N
YBenuyeHne TemnepaTypbl T1 NPy HEM3MEHHbIX

napameTpax umkna PeHknHa, n3obpaxeHHoro Ha
NPVBOANT K ...

C 7;

yBeaneHV"'O
¢ =0
ur;

YMEHbLUEHUIO

1, = const

Bonpoc

Bonpoc

YYD

TexHuueckom pabote ~ MEX

q»
q1

OTBOAMMOW TennoTe

NnoABOAMMOW TennoTe

T

Tepmuyeckomy KM umkna

OCTalbHbIX

rpaduke,

VcnapuTens napoBo KOMNPECCMOHHOW XONOANITBHOW MallWHbI, U300paXeHHoW Ha cxeMe, 0603HaveH Ludpow ...

= 4
i

/1

Bonpoc
KoHgeHcaTop napoBow KOMNPECCMOHHOM XONOAUIBHOWM MalUWHbl, M306pa-
>KEHHOWN Ha cxeme, 0603Ha4eH undpo ...

o

-
-
o

2

3

4

1
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Bonpoc
B cxeme razoTypOUHHOW yCTaHOBKM, N306paXeHHOW Ha PUCYHKE, 3NEMEHTbI 3 U 4 COOTBETCTBYIOT ...

3 — Kamepa cropaHus, 4 — Komnpeccop
3 — kamepa cropaHus, 4 — razoBas TypOuHa
3 — Hacoc, 4 — anekTpUYecKnii reHepaTop
3 — TonnuBHbIN Bak, 4 — rasosasi TypbuHa
Bonpoc

XonoauneHbI KoaddurumeHT obpaTHoro umkna KapHo npu
t1=127°C, t,=27°C paBeH ...

-
0,33 3
i i
3,7 0,27
Bonpoc
TexHnyeckyto paboTy Ha cxaTve u nepemMelleHne rasa B MOPLUHEBOM KOMMPeCccope Npon3BoaaT ...

npuBoAHON ABUraTenb " LUMAMHAP C NOPLUHEM KOMMpeccopa

BCacCbIBalOLLNA N HarHeTaTeNbHbIN KNnanaHbl LaTyH 1 KoneHsan

9.3.1 WWKANA N KPUTEPUN OLLEHUBAHUA
OTBETOB Ha TECTOBblE BOMPOCHl TECTUPOBAHUSA MO UTOraM OCBOEHUS AUCLMUMIUHbI

- OLIEHKa «OTMMYHO» BbICTaBNseTCcsa oby4vatoemycs, ecnu nonyydeHo 6onee 81% npaBurbHbIX OTBETOB.
- OLUEHKa «XopoLloy» - nonyyeHo ot 71 ao 80% npaBunbHbIX OTBETOB.

- OLEHKa «yOOBIeTBOPUTENBHO» - NonyyeHo oT 61 4o 70% npaBunbHbLIX OTBETOB.

- OLIEHKa «HEeyOoBMETBOPUTENBHOY» - MNOSTy4eHO MeHee 61% npaBubHBIX OTBETOB.

9.4 MNepeyeHb NPUMEPHLIX BOMPOCOB K 3K3aMeHy
1. \geanbHbin ras. YpaBHEHNE COCTOSHUSA (ypaBHEHME B3aMMOCBA3N MEXAY NapaMeTpaMm COCTOSHMUS
P,V,T), oxapakTtepu3oBaTb BEMNYUHBI, BXOASLLNE B YPABHEHNE COCTOSHUS.
2. PasHoBMAHOCTM TennoeMkocTen paboyero Tena. 3aBUCUMOCTb TEMSIOEMKOCTU OT TeMNepaTypbl U Xapak-
Tepa npotecca.
3. Knaccuueckas dpopmyna cpefiHeln TennoemMKoCTu.
4. AHannTM4eckoe BbipaXkeHne 1-ro 3akoHa TepMmoanHamMukn. B kakom criydae TennoTa, paboTa, M3MeHeHne
BHYTPEHHEN 3HEPTUUN CUNTAIOTCH MONOXUTENbHBIMU, KOrga oTpulaTenbHbIMN?
5. Kanopuyeckne napameTpbl COCTOAHMS, X cBoncTBa. Kanopunyeckoe ypaBHeHUE COCTOSIHUS.
6. Knaccudukaumnsa TepMmognHaMmn4eCcKmnx npoLeccoB U UX NPUMEHEHME B LMKIIax TENSOBLIX ABUraTenen.
Llenb aHanusa TepmMmognHamMn4eckmx npoLeccoB.
7. BanaHc TennoBbIX NOTOKOB A1 TEPMOSMHAMMYECKNX NPOoLIecCcoB (agmabaTHOro, U30TePMUYECKOro, N30-
XOPHOro) B COOTBETCTBMM C 1 3aKOHOM TEPMOANHAMMUKM.
8. AHanma NonMUTPONHbIX NPOLIECCOB MO 3HEPreTUYECKMM MoKas3aTensim.
9. 'pynnel nonuTpon u ux aHanus B P-v koopavHaTax.
10. Ljuknbl TENMOBbLIX 1 XONOAMUITbHBIX MallMH, OCHOBHbIE YCIOBUSI Npeobpa3oBaHus TENOTbI B padoTy.
11. N'ameHeHwne aHTponuu B HeobpaTuMbIX npoueccax, Teopema 06 U3MeHeHU IHTpONUU.
12. MakcumanbHasa paboTocnocobHOCTbL cucTeMbl (JKCeprns) u ee NCNonb3oBaHWe ANg aHanusa Tepmoaun-
HaMU4eCKNX NPOLLECCOB.
13. Onarpamma T-s u ee cBoncTBo. OnpeaeneHune TennoemkocTn paboyero Tena B T-s gnarpamme.
14. TeopeTudeckuit UmMkn Tennosoro asuratens (Lmkn KapHo). MNoyemy B AnanasoHe temnepatyp Thax UT
min HEBO3MOXHO OCYLLLeCTBNATb LUuMkN ¢ Tepmudeckum KA pasHeim KIMO uukna KapHo?
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15. Pabouyee Teno, ero HasHavyeHue B TENNOBLIX ABuratensax. NpenmyLlecTso ncnonb3oBaHMs rasoobpas-
HbIX NMPOAYKTOB CropaHusi (ngeanbHbIN ra3) nepen BOAsSHLIM Napom 9pearnbHbiii ra3) B kadecTse paboyero
Tena.

16. N'ameHeHwne 3HTponuu B 06paTMMbIX Npoueccax.

17. V13 kaknx npoL,eccoB COCTOAT LuKIbl nopluHeBbix [1BC? Kakue npouecchl aBnsoTcs obWwumm gnsi Teope-
Tnyeckmx umknos OTT0, [An3ensa n cMellaHHOro LMKNoB?

18. B yem cocTtouT oTnnumne naeansHoro umkna [1BC oT 4encTBUTENBHOrO, Lierfb aHanu3a uaeanbHOro LmkK-
na ABC?

19. OcHoBHble xapaktepuctuku Lmknos [BC. Kak meHsietca KM ¢ yenuyeHnem ctenenn cxatma? Kakon
umkn ABC nmeet 6onee Bbicokmi KIMa?

20. CteneHb cxaTus €. MapameTpbl Kakoro npolecca onpeaensoT 3Ty BeNnumMHy? Yem orpaHuymBaeTcs
CTeneHb CXKaTus y pasfuyYHbIX TUMOB NOPLUHEBLIX ABUratenen?

21. BTopow 3akoH TepmognHamukn. OCHOBHbIE hOPMYITMPOBKM.

22. NpuBegeHHas Tennota o6paTMMOoro LMKna u SHTPonusl.

23. Lukn KapHo. OT kaknx napameTpoB 3aBUCUT LMK KapHo? lNMoyemy HEBO3MOXHO BbINOSHUTL ABUraTerb,
paboTatowmii no uukny KapHo?

24. NapoobpasoBaHue. Npouecc napoobpasosaHus B P-v, T-s n h-s gnarpammax.

25. Umnkn PeHknHa. BnusiHue HavyanbHbIX N KOHEYHbIX NapamMeTpoB napa Ha Tepmudeckuin KMNA unkna.

26. BnaxHbin Bo3gyx. OcHOBHble onpeerneHus. Ncnonb3oBaHue guarpammbl H-d anga pacyeta npouecca
CYLLKW NyTEM CMELLEHNS BO3ayXa pasnnyHbIX COCTOSIHUN.

27. OcHoBHble BUAbI TennoodmeHa. OCHOBHbIE onpeaeneHus (TemnepaTypHoe none, n3oTepmMmmyeckasi no-
BEPXHOCTb, TENMOBOW NOTOK U T.A4.). OCHOBHbIE XapakTepUCTUKM TemMnepaTypHOro nosnsi.

28. OCHOBHOW 3aKOH TENIONPOBOAHOCTH (3akoH Pypbe). OCHOBHbIE XapaKTEPUCTUKN TEMMEPATYPHOro Nons.
29. TepMOOUHAMNYECKNI LIMKIT KOMMPECCOPHOM XONOANNBbHON YCTaHOBKM.

30. TennonpoBOAHOCTb Yepe3 OAHOCIONHYHO MU MHOTOCIIOMHYHO MIOCKYH CTEHKY.

31. TennonpoBO4HOCTb Yepe3 OAHOCHONHYIO U MHOTOCIIOMHYIO LIUITMHOPUYECKYIO CTEHKY.

32. Tennonepegaya. O6LwMIA KO3DULNEHT Tennonepeaayn.

33. Kakas 13 cxem BogoBOASIHOrO TeNnoobMeHHrKa apdeKkTMBHEE (MPSIMOTOYHAA UM NPOTUBOTOYHAS)
MMEET MEHbLLYK NOBEPXHOCTb HarpeBsa Npu OgUHAKOBbIX HAYanbHbIX Y KOHEYHbIX TEMMepaTypax npouecca?
34. KoHBeKTVBHbIN TennoobmeH. PakTopbl, BANSIOLNE HA KOHBEKTVBHBIN TENIIO0OMEH.

35. 3akoH Tennootgayun. 3akoH HetoToHa-PuxmaHna. KoadbduumneHT Tennootgayn.

36. OuddepeHumanbHoe ypaBHEHUE TEMNONPOBOAHOCTU. HayanbHble N rpaHuYHbIE YCIOBMS.

37. OnddepeHumanbHoe ypaBHEHE KOHBEKTUBHOIO TennoobmeHa.

38. Ncnonb3oBaHune Teopun Nogobmsa Ans TenfIOTEXHUYECKNX PacyeTOB.

39. Kak onpegensetcsa koadduumMeHT TennooTaaym ot paboyero Tena K CTeHKe, OT YEro OH 3aBUCUT?

40. Tennoown 6anaHc koTenbHoro arperata. OCHOBHbIE COCTaBMSAOLMNE NOTEPb, Y4YMTbIBAEMbIE MPU CO-
cTaBneHuu Tennosoro 6anaHca.

41. MNpuHUMNManbHasa cxeMa KoTenbHOro arperarta.

42. Buabl TONNMBa UCMOMb3yeMOro B KOTeNbHbIX YCTaHOBKaX CEMNbCKOXO3ANCTBEHHOIO NpoM3BoAcTBa. Xa-
PaKTEPUCTMKU TOMMMBA, UX Pa3NnYMs NO COAEPXKAHWUIO 30Mbl U Briaru.

43. HasHa4yeHne OCHOBHbIX 3fIEMEHTOB KOTESbHOMo arperaTta (3KoHOMawn3ep, Bo3gyxonogorpesartenbs U T.4.).
44. KA kotenbHoro arperata. MNMovemy K4 npy pabote Ha TBEpAOM TONMNMBE MeEHbLLE YeM npu paboTe Ha
rase unun masyre?

45. Nyt nosbiweHuns KM kotenbHoro arperata. B kakux cnyvyasax MOXHO CHU3UTb UMW NOMHOCTLIO UCKITHO-
YNTb TEMNJIOBLIE NMOTEPM NPU paboTe KOTENbHOro arperaTta?

46. ObLwme cBeAeHUS U3 TEPMOLAMHAMUKN OTKPbLITBIX CUCTEM.

47. MaTemaTu4deckoe BblpaxeHue 1-ro 3akoHa TepMOoAMHaMUKKN A11S NOTOKa.

48. AicTeveHne rasos 1 Napos.

49. lpoccenupoBaHue ra3oB 1 napoB. Kakue Bbl 3HaeTe npvMepbl UICMOMb30BaHMS OpoccennpoBaHngd rasa,
napa unm Bosgyxa B TEXHUKE.

50. YcTponcTBo, NpuHLUMN paboTbl U TEPMOAMHAMUYECKUIA NPOLLECC MOPLLUHEBOrO BO34YLLIHOMO KOMMpeccopa.
HepocTtaTtkm komnpeccopa.

51. MHorocTyneHuaTbI Komnpeccop. penmyLecTBo MHOrOCTyNneH4yaToro KoMmnpeccopa fnpu nonyyeHnn
BbICOKOrO JaBJIEHMS.

52. lNasoBble cmecn. Cnocobbl 3aaHuns cocTaBa ra3oBbIX CMECEN.

53. OHTanbnus paboyero Tena. Bropas hopma 3anucu aHanuMTU4eCcKoro BelpaXkeHns 1-ro 3akoHa TepMoau-
HaMUKN.

54. TennoBble xapakTepUCTUKN NPOU3BOACTBEHHbIX NMOMELLEHUWIA.

55. OnpepgeneHue NpomM3BOAUTENBHOCTU CUCTEMbI BEHTUNALUN.

56. Tennosou 6anaHc NPOM3BOACTBEHHOIO NOMELLEHMS.

an Mepbl 3K3aMeHaLNOHHbIX ounertoB

®re0y BO Omckun F'AY
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YTBEPXX[OAIO
dakynbTeT TC B AlNK
3aBeaytoLumii kacdpegpom

Kadbegpa ArpounHxeHepum

OKk3ameHaunoHHbI 6uneTt Ne 1
Mo gucumnnuHe TennoTexHuka

1.PasHoBmaHocTn TennoemMkocTen paboyero Tena (C,C’, uC). 3aBUCMMOCTb TEMNOEMKOCTU OT
TemnepaTypbl 1 xapaktepa npouecca (Cp, Cv).

2. O6wme cBedeHns1 N3 TEPMOAMHAMMUKM OTKPLITLIX CUCTEM.

3. 3apgava. Onpegenutb TOMNWWUHY U30NSILMOHHOIO CMOS OrpaXAeHusl, COCTOSILLLENO U3 KUPMUYHOWN
knagku, TonwmHon 0,625m n aByx cnoes 6eToHHOM WTYKaTypku TonwmHon 0,02mM, 4Tobbl KOS PULINEHT

Bm Bm Bm
Tennonepesnaun k 6bin paseH 0,3 ———, ecru o = 102—, aaq,= 1002—
MK M- K M-

OpobpeHo Ha 3acenaHuu kadenpbi:
arpouHXeHepum
(HaseaHue kagedpnbl

MpoTtokon Ng --------- OT-------- 201 r

®Ir60Y BO Omckun M'AY

YTBEP)KOAIO
dakynbTeT TC B ATK.
3asenyoLmmn kacdenpon

Kadegpa ArpovHXeHepuu.

OK3amMeHaUMOoHHbIN bunet Ne 2

MNo gucumnnuHe TennoTexHuka

1. Knaccuyeckas hopmyna cpedHeli TennoeMKkocTu

2. KOHBEKTMBHBIN TennoobmeH. ®akTopbl, BAUSIOWNE HA KOHBEKTUBHbBIA TENNOOOMEH.

3. 3agava. Onpenenutb razoByto NOCTOSIHHYIO 1 OOBbEMHbIE 40NN KOMMOHEHTOB ra30BOW CMECH,
coctoswen ns 2 kr CO,, 1 kr CO, 3-x kr N,

OpobpeHo Ha 3acegaHum kadegpbi:
ArpovHxeHepun
(HassaHue kagedpsbl)

MpoTtokon Ne OT « » 20 T

®re0y BO Omckun F'AY

YTBEP)X[JAIO
dakynbTeT TC B AlNK
3aBsepyoLmm kacenpon

Kadenpa ArpouHxeHepuu
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OKk3ameHaLnoHHbI 6uneT Ne 3
Mo gucumnnuHe TennoTexHuka

1. MNazoBble cmecn. Cnocobbl 3aaaHust cocTaBa ra3oBbiX CMECEN.

2. TepmoguHaMUYECKMIA LIMKIT KOMNPECCOPHOWM XONOAUIbHOM YCTaHOBKM.

3. Bapgava. Onpegenutb KM aBuratensa BHyTpeHHero cropaHus, pabortatowero no umkny OTTo
ecnu: cteneHb cxatna € = 9,5. Kak nsmeHnTca cteneHb cxaTusi, eCnm CTENEHb CKaTus yBENUUMTCA [0 € =
10?

OpobpeHo Ha 3acegaHun kadepsl:
ArpounHxxeHepum
(HaseaHue kaghedpbi)

Mpotokon Ne --------- OT----—---- 201__r
SIre0Y BO Omckun FT'AY
YTBEPXXJAFO
dakynbTeT TC B AlK.
3aBeayowmn kadeapon
Kadegpa ArpouHxeHepuu.

JK3ameHaLnoHHbIN 6uneT Ne 4

Mo gucumnnuHe TennoTexHuka

1. Kanopuyeckue napameTpbl COCTOSIHUS, UX CBOMCTBA. Kanopuyeckoe ypaBHEHWE COCTOSAHNUS
2. HasHauyeHmne OCHOBHbIX 31IEMEHTOB KOTESbHOMo arperaTta (3koHoMan3ep, BO3gyxonogorpeBaTesb

nT.g.).
3. 3apgava.
OpobpeHo Ha 3acegaHun kadeapsi:
ArpounHxxeHepuu
(HazsaHue kaghedpnbi)
MpoTokon Ne oT « » 201__r.

®r60Y BO Omckun M'AY
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®dakynbTeT TC B AlNK YTBEPXOAFO

Kadbegpa ArpouHxeHepumn 3aBeaytoLumii kacpegpom

Ok3ameHaUnoHHbI 6unet Ne 5
Mo gucumnnuHe TennoTexHuka

1. AHanuTu4eckoe BblpaxkeHne 1 3akoHa TepMoanHamuku. B kakoM crnyyae TennoTa, pabota u
N3MeHeHWe BHYTPEHHEN SHEPTUM CUMTAOTCS NONOXUTENBbHBIMU, KOF4a oTpULaTENbHLIMU?

2. Buapl TONnuBa, NCnosb3yeMoro B KOTESNbHbIX YCTAHOBKAX CENbCKOX03AUCTBEHHOMO
npon3soacTBa. XapaKTepVICTI/IKI/I TOonnmBa, X pasnunymne no coaep>xaHMo 305bl 1 Bnarn.

3. 3agava. B koHgeHcaTope napoBon TypOuHbI noaaepxmnsaeTcs abcontoTHoe faBneHne, paBHoe
Pa6bc = 0,05 Mlla. bapomeTpuyeckoe gasneHune pasHo 760 mm.pT.cT. OnpegenuTs NokasaHue
BaKyymMmeTpa, nporpagynpoBaHHOro B aTtm.

OpobpeHo Ha 3acegaHun kadepsl:
ArpovHxxeHepum
(Ha3eaHue Kaghedphbi)

MpoTtokon Ng --------- OT-------- 201 r

OIrbOY BO Owmckuin FTAY

YTBEPX[JAIO
dakynbTeT TC B AINK
3aBeayowmn kadeapon

Kadbegpa ArpouHxeHepuun

OK3aMeHaLMOHHbIN bunet Ne 6

MNo gucumnnuHe TennoTexHuka

1. Knaccudmkauma TepmogmHamMmyecknx NpoLeccoB U UX MPUMEHEHMWE B LIMKNax TEMMoBbIX
asuraTtenen.

2. OCHOBHOW 3aKOH TeNnonpoBoAHOCTM (3akoH Pypbe). OCHOBHbIE XapaKTepPUCTUKM
TeMnepaTypHOro nons.

3. Bagava. Bo3gyx, Mmerommn B Ha4anbHOM COCTOSHUN n3bbITovHoe AasneHune 0,2 Mla,
N3MeHSAEeTCs NpY NOCTOSIHHOM 06beMe, Npy 3TOM ero TeMnepaTtypa ymeHbluaeTcs B 2 pa3a. KakoBo
abcontoTHOE OaBreHne B KOHLE pacLUMpeHusi, eCnin BbicoTa pTyTHoro 6apometpa 760 Mm.pT.CT.?

OpobpeHo Ha 3acegaHun kadeapsl:
ArpouHxeHepum
(Ha3eaHue Kaghedpnbi)

MpoTokon Ne OT « » 201__r.




LUKANA U KPUTEPUN OLLEHUBAHUA

PesynbraTthl 9k3aMeHa onpeaensitoT OLEHKaMM «OTITUYHO», «XOPOLLOY, «YLOBIETBOPUTENBbHO», «He-
YOOBNETBOPUTENBHO» M OOBABMAIOT B A€Hb 9K3aMeHa.

OueHKy «0mu4yHO» BbICTABMSAT CTYAEHTY, rMyboKo U NPOYHO OCBOMBLLUEMY TEOPETMYECKUIA U Npak-
TUYECKNA MaTtepuan gucumnnuHel. OTBeT AOMKEH ObiTb NOMMYHbLIM, rpaMoTHbIM. CTyaeHTy Heobxoammo
nokasaTb 3HaHWE He TONbKO OCHOBHOMO, HO U AOMOMHUTENBLHOrO MaTepuana, dbICTPO OPMEHTUPOBATLCH, OT-
Beyasl Ha JononHUTenbHble Bonpockl. CTyoeHT AoMmkeH cBOGOAHO CNpaBnsTbCA C MNOCTaBMEHHbIMU 3aaa-
Yyamu, NpaBuIibHO OBOCHOBLIBATL MPUHATLIE PELUEHNS.

OueHKy «xopowoy 3acnyKmBaeT CTyOeHT, TBepAO 3HaKLWMIA NPorpaMMHbIA Matepuan AUCLUMMNIUHDI,
rpamMoTHO 1 MO CyLLeCTBY uanarawwimm ero. He cnegyet gonyckatb CyLeCTBEHHbIX HETOYHOCTEN Npu OTBe-
Tax Ha BOMPOChbI, HEOOXOAUMO NPaBUSIBHO MPUMEHATH TEOPETUYECKME MOSNOXKEHWS NPU peLleHnn npakTuye-
CKUX 3ajaud, BrageTtb onpegeneHHbIMU HaBblkamun 1 NPUEMaMm UX BbINOMHEHWS.

OueHky «ydoenemeopumesibHO» nonyyaeT CTYOEHT, KOTOPbIA UMEET 3HAHUSA TONbKO OCHOBHOMO Ma-
Tepuana, HO He YCBOWI ero getanu, UCMbITbIBAET 3aTPygHEHMS NMPU peLueHun npakTuyeckmx 3agad. B otee-
Tax Ha MOCTaBfEHHbIe BOMPOCHI CTYAEHTOM [OMyLleHbl HETOYHOCTM, AaHbl HEOOCTAaTOYHO MpaBWIIbHbIE
OpMYNNPOBKN, HapyLLeHa NocnegoBaTenbHOCTb B U3MOXEHMU NPOrpaMMHOro Mmatepuana.

OueHka «HeyaoBNeTBOPUTENBHO» FOBOPUT O TOM, UYTO CTYAEHT HE 3HAEeT 3HA4YMTENbHOM YacTu maTe-
puana no AWCUUNINHE, OOMNYCKaeT CYLIECTBEHHbIE OLMOKM B OTBETAx, HE MOXET peLUnTb NpakTU4eckme
3agauv nnu pellaeT Ux ¢ 3aTpyaHEHUAMMN.

BbiCcTaBneHne OLEeHKN OCYLLECTBASETCA C Y4€TOM ONUCaHUSA nokasaTenen, KpUTepmes 1 LKan oueHu-
BaHWS KOMMNETEHLMI NO AUCUMNIIMHE, NpeacTaBneHHbIX B Tabnuue 1.2

10. UHdhopmaumnoHHoe n metToguveckoe oGecrneyeHne y4eGHOro npouecca No AucuunnvHe

B cooTBeTCTBUM C AENCTBYIOLLMMM rOCYOAPCTBEHHbIMU TpeboBaHUAMKN Ans peanv3aumm y4ebHoro
npovecca no avcumniuHe obecneumnBatoLLer kadeapon paspabaTbiBaeTcs 1 NOCTOSIHHO COBEPLUEHCTBYETCS
yyebHo-meToamyeckun komnnekc (YMKL), cooTBeTCTByHOLMIA AaHHOW paboYven nporpamMmme v npunaraemMbii
K Heli. [Npu paspadoTtke YMK[ kadenpa pykoBoACTBYETCS YCTAaHOBMNEHHLIMW YHUBEPCUMTETOM TpeboBaHMAAMM
K ero CTpykType, cogepxaHuto n ocdopmneruio. B coctaB YMK[ BxogAaT nepeyvmcrneHHble Hke u apyrue
WCTOYHMKMN Y4eBHOW 1 y4ebHOo-MmeToanYEeCKONn Hpopmaumm, cpeacTea HarnsagHoCTy.

OnekTpoHHasa Bepcusa aktyaneHoro YMK[, agantupoBaHHas ans oby4varowmxcs, BbICTaBMASETCS B
WHpopmaLnoHHO-o6pas3oBaTeENLHOM Cpeae yHuBepcuTeTa.
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NMEPEYEHb
nutepaTtypbl, peKOMeHAyeMon
AN U3yYeHUs AUCLUNIIVHBI

ABTOp, HanmveHoBaHWne, BbIXOAHble AaHHblIe

HocTtyn

1

Kpyrnos, I'. A. TennotexHuka : yyebHoe nocobwue / I'. A. Kpyrnos, P. U. Bynrako-
Ba, E. C. Kpyrnoea. — 3-e usg., ctep. — CaHkr-lNeTepbypr : NaHb, 2020. — 208
c. — ISBN 978-5-8114-5553-9. — TeKCT : aneKTpOHHbIN // J1aHb : 3NIEeKTPOHHO-
oubnnoteydHas cuctema. — URL: https://e.lanbook.com/book/143117 — Pexum
JocTyna: Ans aBTopus. Nonb3oBaTenemn.

https://e.lanbook.com

JlornHos, B. C. lNpakTukym no ocHoBaM TENMOTEXHUKN : y4ebHoe nocobue / B. C.
JlornHos, B. E. FOxHoOB. — 2-e u3g., ucnp. n gon. — Cankr-INeTtepbypr : JlaHb,
2019. — 128 c. — ISBN 978-5-8114-3377-3. — TeKCT : 3NEKTPOHHbIN // JlaHb :
3NEeKTPOHHO-0MbnmnoTeyHas cnuctema. — URL: https://e.lanbook.com/book/112679
— Pexum gocTyna: Anst asTopus. nonb3oBaTenei.

https://e.lanbook.com

deatoHuHa, T. B. OcHoBbI TENNOTEXHUKM : y4ebHoe nocobue / T. B. ®eatoHnHa,
0. B. Haymoea, [1. C. KatkoB. — CapartoB : CapartoBckun 'AY, 2019. — 100 ¢c. —
ISBN 978-5-9999-3216-7. — TeKCT : aNeKTPOHHbIN // J1aHb : 3NeKTPOHHO-
ounbnnotedHas cuctema. — URL: https://e.lanbook.com/book/137512 — Pexum
JocTyna: Ans aBTopus. nonb3oBaTenen.

https://e.lanbook.com

KepyueHko, J1. C. Tennotexnuka / J1. C. KepyyeHko. — Omck : Omckuii [AY, 2014.
— 148 c. — ISBN 978-5-89764-372-1. — TeKCT : aNeKTPOHHbIN // JlaHb : anek-
TPOHHO-6MbnunoTteyHas cuctema. — URL: https://e.lanbook.com/book/58818 —
Pexum goctyna: ans aBTopus. nonb3osaTenem

https://e.lanbook.com

KyouHos, B. A. TennoTtexHuka: YyebHoe nocobue / B.A. KyauHos, 3.M. KapTa-
wos, E.B. CtedaHtok. - M.: KYPC: HALL UH®PA-M, 2019. - 424 c.: wn.; - (Bbic-
Lwee obpasoBaHue). - ISBN 978-5-905554-80-3. - TeKCT : aNeKTPOHHbINA. - URL:
https://znanium.com/catalog/product/977184— Pexxum gocTyna: no Noanucke.

https://znanium.com

Jlawkos, B. . TeopeTnyeckme ocHOBbI TEMNNOTEXHMKU: Y4eb. nocobue Ans By30B
/ B.W. Nawkos, 2-e nag., ncnp. n gon. - M.: KYPC: MUH®PA-M, 2019. -c: un. - ISBN
978-5-905554-85-8. - TeKCT : aNeKTpOoHHbIN. - URL:
https://znanium.com/catalog/product/1002345 — Pexxum goctyna: no nognucke.

https://znanium.com

TpakTopbl 1 CENbX03MaLLMWHbI : EXXEMEC. Hayd.-NMpaKT. XypH. - M. : Mawwm1HocTpoe-
Hue, 1930 -

HCXB

NEPEYEHb

PECYPCOB UH®OPMALMOHHO-TENEKOMMYHUKALUMOHHOWU CETU «MHTEPHET»

M NOKAINbHbLIX CETEN YHUBEPCUTETA,
HeoboXoaUMbIX ONi OCBOEHUS AUCLUMNIIUHbI

1. YpaneHHble 3aNeKTPOHHbIE ceTeBble y4eOHble pecypcbl BpeMEHHOro AocTyna,
copMupoBaHHbI€ HA OCHOBaHMU NPAMbIX 4OrOBOPOB C NpaBooGnagaTensimMmm
(3nekTpoHHbIe 6UGNuoTeUHbIe cucTtembl - ABC), MHhOpPMaLMOHHBbIE CNPaBOYHbIE CUCTEMBbI

HanmeHoBaHue

HocTtyn
OneKkTpoHHOo-6nbnunoteyHasa cuctema ZNANIUM.COM http://znanium.com
OneKkTpoHHO-bnbnunoteyHasa cuctema «Maparenscrea JlaHb» http://e.lanbook.com

OneKTPoHHO-6nbnNnoTeYHas cuctema «AnNekTpoHHas bubnunorteka

http://www.studentlibrary.ru

TexHuyeckoro BY3a» («KoHcynbTaHT cTyAeHTa»)

CnpaBquaﬂ npaBoBad cCUCTemMma KOHcyﬂbTaHTnﬂPOC JlokanbHas ceTb YHUBEPCUTETA

2. dneKTPOHHbIe ceTeBble y4eOHble pecypchbl OTKPbLITOro gocTyna:

3. ONeKTpoHHbIe y4yebHble n y4eOHO-MeToANYEeCKME PECYPChl, NOArOTOBNEHHbIE B YHUBEPCUTETE!:

AsTop(bl) HanmeHoBaHve Hoctyn
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http://znanium.com/
http://www.studentlibrary.ru/

