[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

E“O: EO“KOPE”eHa fpuropsesia  N[MHMCTEPCTBO HAYKM U BHICHIETO 0Opa3oBanus PD
OJDKHOCTb: Fe

laTa noammcan %mxzﬁgfgcyﬂapcme HHBII arpapHbiii yHuBepcuteT CeBepHOro 3aypanbs
YHMKANbHbI NPOrPaMMHBIA KNHOY: I/IH)KeHepHO-TGXHOJIOFI/I‘—IGCKI/Iﬁ HHCTUTYT
€69eb689122030af7d22cc554bf0eb9d4> 38 he mha IHEeproodeciedeH s CebCKOTo X03giCTBA

«YTBEpXKIAIO»
3aBenyromuii kadeapoi

;’Q’éﬁ@ __ N.B.CaBuyk

« 31 » wMas 2024 r.

PABOYAS NIPOTPAMMA JUCHUITJIUHBI
Tennoduszuka

s HanpasieHus moarotopku 20.03.01 TexunocdepHast 6€301MacHOCTh
obOpazoBatenbHas mporpamma IloskapHas 6e€30MmacHOCTb

YpoBeHb BhICIIETO 00pa3oBaHus — OakagaBpuaT

dopma oOydeHHS: OUHAs, 3a09Has

Tromenn,2024



[Ipu pazpaboTke paboueii mporpaMMbl y4eOHON TUCHUIUIMHBI B OCHOBY TTOJIOKEHBI:

1) ®I'OC BO no Hampasnenuto noAaroroku (creruansaoctn) 20.03.01 «TexnochepHas
0e30MacHOCThY YTBEpKIEHHbI MUHHCTEpCTBOM 00pazoBanust M Hayku PD «25» mas 2020 r., mpuka3 Ne

680

2) Y4eOHbli II1aH OCHOBHOM 00pa3oBaTesibHOM nporpaMMsbl «lloxxapHas 0e30macHOCThY
ono6pen Yuensim copetom @I'BOY BO I'AY Ceseproro 3aypaibs ot «31» mas 2024r. [Iporokon Ne 14

PaGouas mporpamma y4eOHOW JAMCHMIUIMHBL  (MOIyJsi) ofoOpeHa Ha 3acedaHuH  Kadeapsl
DHeproobecedeH st celTbCKoro xo3siicta ot «31» mast 2024r. IIporokon Ne 9

=
W.o0.3aBenyromuii kadempoii /‘L N.B.Capuyk

Pabouas nporpaMmMa yueOHOMN AUCIUIUIMHBI (MOLYJIs) 0100pEHa METOIUUECKONH KOMUCCHEH HHCTUTYTA
or «31» mast 2024r. I[Iporokos Ne 8

[Ipencenarens MeTOAUYECKONH KOMUCCUU UHCTUTYTA /// C.M. Karornna
Pa3padoTuuk:

CraBunkuii A.B., ctapmmii mpernoaBaTens
Kadenapsl YHEPT000ECIICUSHUS CETECKOTO X03SMCTBA

JAupekTop MHCTUTYyTA: ___C pre H.H.Yctunos




1. Hepeqeﬂb INIAHUPYEMBIX PE3yJIbTAaTOB oﬁyqem/m o JTMCHMIIJIMHE, COOTHECCHHBIX C
IJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MMporpaMmmbl

Koo [lepeueHp miIaHUPYEMBbIX
HNupukartop 1ocTKeHus
Komne- PC3YHBTaTBI OCBOCHUA KOMIICTEHITHH PE3yIbTAaTOB 06yquH51 10
meryuu JUCILIUTIIIMHEC
3Hamo:
Crocoben - 3aKOHBI TEepeHoca TEIIOBOIl
VUNTHIBATD 9HEPIrMA W MacChl  BEIIECTBA,
COBDEMCHHEIC BEJTHYHHEI XapaKTepHU3YIOIIHe
P MPOIIECCHI TerIonepeHoca
TCHACHIIMN Pa3BUTHA TEILIONPOBOIHOCTEIO,
TEXHUKU U KOHBEKIIUEH, N3TydEeHHEM.
TEXHOJIOTUH B WI1-6 " - OCHOBHBIE (POPMYJIBI M 3aKOHBI
06IACTH H-6onk-1 cromns3yer TEIIOTEXHUKH
" 3HAHUSA OCHOBHBIX 3aKOHOB YMETh:
TeXHOC(EepHOI
6e30MACHOCTH TeTI0(U3UKY IS PEIICHUS -OIIPENIENATh
% TUIIOBBIX 337124 B 00IACTH TEPMOANHAMHYECKHE TTapaMeTPhI
HU3MEPHUTCIIBHOU U o (peCCI/IOHaﬂLHOﬁ COCTOSIHHSI.
BBEIUMCINTEILHOU )IIQ)HTGHBHOCTI/IC A31aGOTKO - HCIOJb30BaTh 0a30BbIe 3HAHHS
OMK-1 TEXHHKH, pasp 0 B 00MACTM TEIIOTEXHUKH st
TEXHUYCCKUX PCUICHUU, B SKCIUTyaTaluu TEII000OMEHHBIX
H(OPMAIIMOHHBIX
CXHOJIOT M TOM YHCIIE C aIllapaTos.
TEXHOJIOTHHU IIPHU .
P HCIIOJTb30BaHUEM BIaJCTh:
PEIICHNHU THIIOBBIX -METOJAMH  TCOPETUYECKOr0 H
rH(OpMaIMOHHO-
3a7a4 B o0yacTi KOMMYHUKALHOHHBIX JKCIIEPUMEHTAJILHOIO
TpodecCHOHANbHOT yH 4 ONpeeeHuUs] BEJTMIUH
esTe oc TECXHOJIOTHH. HUHTCHCUBHOCTH TEIIJIOBOIO
ACAT J:I,BH ™, o IIOTOKA, TCIJIONPOBOAHOCTH H
CBS3aHHOMU C 3allIUTOU KOHBEKIIHH.
OKpY)KaroIllen cpeibl
1 00ecTieueHrneM
0e30MmacHOCTH
YEJIOBEKA

2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMporpaMmbl

Jannas aucuumiuHa OTHOcUTCS K biroky 1 wyactu,
00pa3oBaTeIIbHBIX OTHOIICHHH.

dbopmupyemMoit  ydacTHUKaMu

Jlnst u3ydeHus: JAUCUHUILUIMHBI HEOOXOIUMBI 3HAHUS B OOJIACTH: MamemMamuku, (Qu3uxu,
HAYEPMAmMenbHOU 2e0Mempull. UHICEHEPHOU SPAPUKUL.

Tennomexnuka  SBISAETCS  TPEIIISCTBYIOUICH  TUCHUIUIMHOM Ui TUCHHUILINH:
EeKMPONPUBOO U INIEKMPOOOOPYO08aHUe, MAUUUHBL U 0O0PYO08AHUE 8 HCUBOMHOBOOCEE.

JlucuuiuinHa u3ydaercsi Ha 3 Kypce B S cemecTpe 1o o4Hol Gopme oOydeHus, 3 Kypce
B 6 cemecTpe — 3a04HOM Gopme 00ydeHusl.



3. O0beM AMCUUIITUHBI M BU/IbI Y4e0HOH padoThI
OO0111ast TPY1I0€MKOCTb AUCIUILTUHBI cocTaBiisgeT 108 yacoB (3 3aueTHBIC eIUHHMIIBI).

Bun yae6HOM paboThI Ounas gopma 3aouHas popma
CeMecTp CeMecCTp

5) 6

AyIMTOpHBbIE 3aHATHUSA 48 12

(Bcero)

B ToMm uucne: - -

JICKITMOHHOTO THIIA 32 8

CeMHHaApCKOTO TUMA 16 4

CamocrosiTesibHast padora 42 78

(Bcero)

B toMm uucne: - -

[TpopaboTka marepuana 30 66

JIEKITMH, TIOATOTOBKA K

3aHATHAM

CamocTrosATenpHOE H3yUeHUE 4

TeM

Pedepar 4 -

KonTtposnbabie paboThI 4 12

Bun npomexxyrounoin IK3aMeH IK3aMeH

aTTeCTaIuu (3a4eT, SK3aMeH) 18 18

OO6mast Tpy10€MKOCTb:

4acos 108 108

3a4YCTHBIX CAUHUIL 3 3

4. Conep:xaHue JUCHUILINHBI

4.1. ConeprxkaHue pa3iejoB THCIUTHHBI

Ne HaumenoBanue pasnena Coneprkanue pazaena
/1 TIUCLIATUINHEL
1 2 3
1. Texunueckas [Ipenmer TexHMYECKOW TEPMOJUHAMUKHU U €€ MeTOnbl. CBsI3b
TepMOIMHAMUKA TEPMOAWHAMUKH C IPYTUMH OTpaciisiMu 3HaHui. OCHOBHBIE 337a4H

Kypca. Pabouee Tero. OCHOBHBIE TapaMeTPhl COCTOSHUS.
TepmoanHamMuueckas cucteMa. PABHOBECHOE U HEPaBHOBECHOE
COCTOsIHUS. YpaBHEHHE cocTosiHUA. TeroTa u paboTa Kak (GopMbI
repeaayn YHepruu. TepMonuHaMudeckuii mporecc. OOpaTHMbIe U
HeoOpaTuMbIe nporecchl. Kpyroseie mpomeccs (IIAKIIB).

CMmecn wumeanbHbIX raszoB.  CriocoObl  3aJaHMsl CcOCTaBa CMECH.
CooTHOIIIEHHE MEXIy MacCOBBIMH M OOBEMHBIMH IOTSIMHU. Bprancinenns
MaccoBbIX M OOBEMHBIX JOJel. BpluuciIeHHMe mapamMeTpoB COCTOSHHUS
cmecu. OmpenerneHue KaXyIIeHcs MONCKYISPHOW MacChl M Ta30BOI
TTOCTOSTHHOM CMECH.

TemnoemkocTs. MaccoBast, oOBeMHass W MONSPHAS TEIIOEMKOCTH.
TermoeMKoOCTH TIpH TOCTOSIHHBIX 00bEMax M JABIECHHAX. 3aBUCHMOCTH
TEIUIOEMKOCTH OT TeMmeparypbl W faBieHus. CpemHsss W HMCTHHHAS
TerIoeMKOCcTH. POpMYIBI M TaOIUIBI IS ONPEACIICHHS TETIOEMKOCTEH.
TernoeMKoCTh CMECH HIEANBHBIX T'a30B.

IepBerii 3akoH TepMomuHaMHUKH. CymHOCTH 3akoHa. DopMymHpOBKH
3aKOHA. AHAJMTHYECKOE BBIPAYKEHHE 3aKOHA JUIS OTKPBITHIX M 3aKPBITHIX




cucreM. OrmperneneHrie padOTHI W TEIUIOTHl Yepe3 TePMOIMHAMHYECKUE
napameTpsl coctosaus P - V- muarpamma. OHTaIbIH.

Bropoit 3akoH TepMomuHamMukd. OCHOBHBIE (OPMYIHPOBKH 3aKOHA.
AHanuTHueckoe BeIpakeHue 3akoHa. DHTponus. TS - auarpamma.

OOmue TOHATHS O TepMOAMHAMHYECKOM Iponecce. OOmme MeTozp
WCCIEIOBAaHMsI TPOIIECCOB HM3MEHEHHS COCTOSIHHSI pabodnmxX — Tel.
W3zobpaxenue mpoueccoB B koopauHatax pv U Ts. OcHOBHbIE

TePMOJMHAMHYCCKUE MPOLIECCHI: H30XOPHBIH, H300apHBbI,
U30TePMHUYCCKHMA, aquabaTHBIN, KaK 4YaCTHBIC CIyYaW MOIHUTPOIHOrO
npoliecca.

OO0miee MOHATHE O KPYroBOoM Iporecce. [IpsAMoil M OOpaTHBIA ITUKIIBI
Kapno, wux anamu3. Tepmomunamuueckuii KIIJI u XomoauiabHBIN
KO3 PUILIEHT.

Luknsl qeurareneit BHyTpenHero cropanus (JBC). LIukisl ¢ H30XOpHBIM
¥ n300apHBIM TOIBOJAMHU TeIUIOTHI. M300paskeHne 1MKIOB B pv U Ts
JuarpaMMax

Tepmoaunamuueckue u skceprerndeckue KIIJ[ nukinoB. CpaBHUTENBHBII
ananu3 nukios J[BC.

Luknsl ra3oTypOunHBIX ycraHOBOK (I'TY). Llukibl ¢ M30XOpHBIM W
n300apHBIM  TIOIBOIAMH  TEIUIOTHL.  PercHepaTuBHbIe IHWKIBI [TV,
N300pakenne 1ukioB B pv U Ts auarpammax. TepMoauHaMHUYECKUE W
skceprerndeckue KITJ muxnoB. CpaBHuTENbHBIN aHamu3 UKIoB ['TY.
Lukn wuneanbHOro KomIpeccopa. Kitaccudukaiys KOMIIPECCOPOB |
NpUHIMI UX JedcTBus. MHaukatopHas nuarpamma.. M3orepmuueckoe,
anuabaTHOe M moiuTpornHoe ckarue. [lonmHas pa®ora M MOIIHOCTH Ha
NpUBOJl  KoMmpeccopa. MHoroctyneHuatoe cxartue. 3o0paxenue
TECPMOANHAMHUYECCKUX ITUKIIOB B pV U Ts JuarpaMmax.

L[I/IKJ'[I)I XOJIOAWIBbHBIX YCTaHOBOK. Knaccmbmcaunﬂ XOJIOAWUJIIBHBIX
ycraHoBoK.  Paboune  Tema.  XomomawnbHbeli  Kod(GduIMEHT U
XOJIOLOIPOU3BOAUTEIBHOCTD. . Tukn BO3YLLHOM XOJIOTUIILHOMN
ycTaHoBKH. L[MKITBI TAPOBOM M KOMIIPECCHOHHOW yCcTaHOBOK. [loHsiTne 00
a0COPOLIMOHHBIX U MAPO3KEKTOPHBIX XOJIOAMIbHBIX YCTAHOBKAX.
TemnoBoit Hacoc. [Ipuann pabots! TemioBoro Hacoca. Konnurmonep.
duznyeckoe cocrosiHue BemectBa. [Iponece mapoodbpasoBanus B pv u T's
KoopauHaTax. TepMonuHaMHuYeckue TaOJUIBl BOABI M BOASHOTO Hapa.
Pacuer TepMonMHaMUYECKHX MPOLIECCOB BOISHOIO Iapa C MOMOIIBIO
tabmuy u hS amarpammsel. IIpuHIMIHATIBbHAS CXEMa MAPOCHIOBOM
ycraHoBKM. Ilukn Penkuna. BnusHue HayalnbHBIX UM KOHEYHBIX
napameTpoB Ha Tepmudeckuii KITJ] nukina Penkuna. V3o0pakenue mukiia
B Ts u hs mmarpammax. IlyTW MOBBIIICHHSI 3KOHOMUYHOCTHU
HApPOCHIIOBBIX YCTAaHOBOK. TeIIO()UKALMOHHBIA UK.

OmnpeneneHue moHATHS «Bnaxsslii Bo3ayx». OCHOBHBIE BEIHYHHB,
XapaKTepU3YIOIINEe COCTOSHUS BIIAXHOrO Bo3ayxa. hd mmarpamma
BIIAJKHOTO BO3AyXa. PacueT OCHOBHBIX MPOLECCOB (IIOJOTPEB, CYINKA,
CMECH BO3lyXa M Pa3IMIHBIX [IAPOB).

Teopus Ten1006Mena

[Ipenmer " 3a1a4un TEOPHH. 3HaueHHne TEII000MeHa B
CEbCKOXO3SUCTBEHHBIX M TPOMBINUIEHHBIX nporeccax. OCHOBHBIE
MOHATUS U OIIpeIeIICHIISL. Crmocobbl  mepeHoca  TEIUIOTHI:

TETUIONPOBOJHOCTh, KOHBEKIMS M u3IydeHHe. OCHOBHBIC IOHATHA H
ompenenenus.  3akoH  Dypee.  duddepenmumansHoe  ypaBHeHHE
TETUTONIPOBOIHOCTH. Koaddurmment TEIUTOIIPOBOAHOCTH.
TemionpoBOAHOCTh OJHOCIOWHONM M MHOTOCIOWHOM IUIOCKUX CTEHOK,
OWITAHAPIIECKON U CPEeprIeCKON CTEHOK.

KonBektuBHBIH TemnmooOMeH. OCHOBHBIE TIOHSATHS W ONpPEETICHUSL.
Ypasraenne HeioToHa-Puxmana. KosddumnmenT Termmoornaymn.
TermooOmen wm3nmydeHneM. OCHOBHBIE IIOHSATHA M ONpPEIETICHUS.
TemnoBoit OanaHC TyIHCTOro TEIIO00OMEHA. 3aKOH TEIUIOBOTO W3TYIEHUS.
TermnooOMeH U3IydeHnEM MEKAY TeTaMH.

Crnoxublii  TemmooomeH. Temnonepenaua depe3  OAHOCIOWHYIO U
MHOTOCTIOHHYIO TUIOCKYIO, LMJIMHIPHUYECKYIO, C(HEpUYECcKyl0 CTEHKH.
Koadpunment reruonepenaun. TenmoBast H30ms1Hs.

Hasnauenme, knaccudukamms W CXeMbl TEIMJIOOOMEHHBIX amNapaToB.
[TprHIMD pacdera TEIII000MEHHBIX anIaparos. Cpennuii




TemriepaTypHbelii Hamop. CoBpeMEeHHBIE KOHCTPYKIMHM TPYOYaThIX |
TUIACTUHYATHIX TETUIOOOMEHHBIX allapaToB.

4.2. Pa3aeinl JUCHUIIJINHBI U BUABI 3AHATHI

ouHas (popma oOydeHHS

Ne HanmenoBanue pasnena Jlexnuonnor | CemuHapcKor CP Bcero,
/1 JTUCITUTUTUHBI 0 0 4acoB
TUTA THIIA
1 2 3 4 5 6
1. | Texnuueckas TepMOAMHAMUKA 16 8 20 44
2 | Teopus TeruioooMeHa 16 8 22 46
9K3aMEH - - - 18
Hroro: 32 16 42 108
3ao4Has Gpopma o0ydeHUs
Ne HaumenoBanue paznena JlexumonHor | CeMuHapcKor CP Bcero,
n/n TVCITATUIHHEBI 0 0 JacoB
TUTIA THIIA
1 2 3 4 5 6
1. | TexHu4eckas TepMOJMHAMHKA 4 2 40 46
2 | Teopus TermuiooOMeHa 4 2 38 44
9K3aMeH - - - 18
Hroro: 8 4 78 108
4.3. 3aHsITHSI CEMHUHAPCKOI0 THNA
No Ne paszena TpynoeMkocTsb
/m Tema (dac)
JIMCITUTLTAHBI
ouHas 3a04yHas
1 2 3 4 5
1 MeTopl U3MEPEHHS TEMITEPaTypPhl 4 2
2 MeTtopl U3MEPEHUS TaBIICHUS 2 2
3 Metoapl U3MEpEHUs] CKOPOCTEH JBIDKEHHUS U 2 2
1 pacxoja pabouero Tena
4 Omnpenenenre mMoKa3aTest MOJUTPOIIbI 2 -
5 OnpenenceHre OTHOCHTEILHOM H  aOCOITIOTHOM 4 2
BJIQKHOCTEH BO3/IyXa
6 YCTpOHCTBO ¥ MPUHIUN pabOThl KOMIIPECCOPHOM 2 -
XOJIOJIMIILHON MAIIHHBI.
7 Omnpenenenne ko3pGUIMEHTa TEMIONPOBOAHOCTH 4 2
TBEPJIOTO Tesa
8 2 Omnpenenennie  kodpduUMEHTa  TEIIOOTIauu 2 -
TOPU30HTAJILHON TPYOBI
9 HccnenoBanue HEHTPOOESKHOTO BEHTUIIATOPA 2 2
10 Temnnokanopudeps 2 2
11 HcnplTanne  OHOKOHTYPHOTO  XOJIOAMJIBHOTO 4 2
arperata
12 Temoreneparopbl 2 -
Uroro: 32 16




4.4. IlpuMepHasi TeMaTHKAa KYPCOBBIX IPOEKTOB (pador)
ne npedycmompeno OIIOII.

5. Opranu3anusi CaMoCTOSITeIbHOM padoThl 00y4YalOIIUXCH M0 AUCHMILIHHE

5.1. Tunsl caMoOCTOATEIbHOI PA0OTHI U €€ KOHTPOJIb

Tun camocrosiTe1bHON padoThI ®opma 00yueHus Texkymuii KOHTPOJIb
OYHast 3a049Hast
[TpopaboTka maTepuana JSKIUH, 20 50 TECTHPOBAHUE
IIOATOTOBKA K 3aHATUAM
CaMocToATEIbHOE U3YUEHHE TEM 6 TECTHUPOBAHNE
NI
coOeceioBaHNE

Kypcosoii npoekr (pabota) - - -

PacuetrHo-rpaduueckue paboTbl - - -

KonTpossHbIE pabOThI 8 28 3ammTa
Pedepar 8 - cobecenioBaHne
BCETO YacoB: 42 78

5.2. YueOHO-MeTOoANYeCKHE MATEPUAJIBI IJIsI CAMOCTONATEIbHOI PadoThI:

1.MBakmna E.A. Meroguyeckne  peKoMeHIauuu 1o  auciuiinae  "TexHudeckas
TepMOJUHAMUKA" JIJIT CaMOCTOSITEIbHOW pabOThl JJIsi CTYICHTOB OYHOW (OpMBI OOyUeHUS U
crynentoB MJIO no nHanpasieHuto noArotoBku 35.03.06 «ArpouHxkeHepus». - TIOMEHb:
'AYC3, 2017. - 156 c.

2. WBakmna E.A. Meroguveckue yka3aHUsS 110 BBIMIOJHEHUIO JA0OPATOPHBIX paboOT 1O
muciunHae  "TerumorexHuka" Afig CTYJEGHTOB OYHOM M 3a04YHOM (OpMBI OOydeHUS IS
HanpasieHus noarotoBku 35.03.06. «Arpounkenepusi». — Ttomenns: [AYC3, 2016. — 46 c.

5.3. Tembl, BLIHOCHMbI€ HA CAMOCTOSITEJIbHOE H3yYeHHe

1. Hpez[MeT TEXHUYECKOH TEPMOAMHAMHKHU. OCHOBHEBIE TTOHATHSA U OIIpCACTICHMS.
2. ypaBHeHI/Ie COCTOsSIHHMS HACAJIBHOI'O Ia3a.
3. TepMOI[I/IHaMI/I‘ICCKI/Ie MpoHeCChl HNACAIBHBIX TI'a30B B 3aKpPbLIThIX CHCTCMaXx. CmMmecu

HnACaJIbHBIX I'a30B.

5.4. Tembl pedeparoB

1. Hcnonb3oBaHue BTOPUYHBIX SHEPTOPECYPCOB U OTXOJIOB B KAUECTBE SHEPreTUYECKOTO

TOILIINBA.

CMerianHble CHCTEMBI TEIUIOCHA0KEHNUS (Ha IpUMEpe MCII0JIb30BaHHsI KOTEBHOH,

BETPOT€HEPaTOpa, reIMOyCTaHOBKH U JIp.).

IIporHo3sl pacnonaaraéMelX 3a1acoB TOIUIMBA U UX UCUEPIIAHU.

[Tpo6nembl 10OBIYM U TPAHCIIOPTa SHEPTETUUECKOTO TOILIMBA.

SnepHoe TommBo. [IporHo3b! pacronaraeMbix 3a11acOB U UX UCUEPIIAHHUS.

[Ipo6nembl MPOU3BOACTBA U TPAHCIIOPTA SIAEPHOTO TOILIMBA.

[Ipo6nembl 3K0I0rUYeCcKOi 0€30MaCHOCTH MPH MPOU3BOJICTBE U TPAHCIIOPTE AAECPHOTO

TOILINBA.

INasuduxanus yraeit. [IpoGiembl 1 NEPCIEKTUBHI.

9. Ilepcnextussl npumeHenus [1I'Y Ha 6a3e razuukay TBEpIbIX TOIUIUB

10. HckyccTBeHHOE KOMIO3HIIMOHHOE KHMIKOE TOIUIMBO U3 YIS U 3PPEKTUBHOCTH €r0
HCIIOJI30BAHUS

Nookrw N

o




11.
12.
13.
14.
15.
16.
17.

6.

Paboune Tena nukinoB. buHapHbIE IUKIIBL.
Paborta TOC B ycinoBUAX PHIHKA 3JIEKTPOIHEPTHHL.
CoepuieHcTBOBaHME cxeM U 00opynoBanus TOC

Hcnonp3oBanne TypOMHHBIX SKOHOMA3epOB B OJIOKAX MOBBIIICHHOHN A3(PPEKTUBHOCTH
I"a3o-TypOunHbIE HaacTpoiiku TOL]
Bo3nelicTBre 3HepreTUky Ha Kiumar 3eMin

@oHI OLEHOYHBIX Cpeacrs

00y4yaIuxcst Mo JUCHHUILINHE

AKKyMyJIMPOBaHHE TEIIJIOBOU U MIEKTPUUECKOU SIHEPrUU

I IIPOBEACHUSA l'[pOMe)KyTO‘IHOﬁ arrecralmumn

6.1 IlepeyeHb KOMNETEHIHI M OLEHOYHBIE CPEICTBA HHAMKATOPA JAOCTHIKEHHS
KOMIIETEeHII NI

Koo

Nuaukatop 10CTHXKEHUS

[Iepedens ruraHupyeMbIx

HaunmenoBaunue

Komne- €3yJIbTATOB OOYUYEHUS 110 OILICHOYHOTI'O CPpECACTBA
KOMITETEHIUN pesy. i B pei
meryuu JUCIIUTIIINHE
3Hamo. TecT
- 3aKOHBI TIEPEHOCA TEIIOBOM
SHEPTUM M MAacchl  BEIECTBa,
BEJINYUHBI XapaKTepU3yIoIIue
TIPOLIECCHI TEIUIONEPEHOC | y3aneHAIIHOHHBII
TEMIONPOBOIHOCTBIO, .
NI-6onk-1 Ucons3yer KOHBEKIIMEH, U3TTydEHHEM.
3HaHUS OCHOBHEIX 3aKOHOB - OCHOBHbBIC (DOPMYIIBI M 3aKOHbI
TETUTO(DU3UKH IS perteHus | TCIVIOTCXHIKM
YMETb:
TUITIOBBIX 3a1a4 B oOiactu
8 -OIpeeNATh
npodeccHoHaNbHON TEPMOJMHAMHYECKHE MapaMeTphl
OCATCIIBPHOCTHU C COCTOSHUSA.
OIIK-1

pa3pabOTKON TEXHUYECKHUX
pelIeHH, B TOM YHUCJIE C
UCIOJIb30BAHUEM
nH}OpMaIMOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOTHH.

- HCIIOJIb30BaTh 0A30BbIC 3HAHUS
B 00JIACTH TEIUIOTEXHHUKH JJIA

9KCIUTyaTallUd  TEIUIOOOMEHHBIX
anmnapaToB.

BJIaJIeTh:

-METOAaMH  TEOPETUYECKOro H
9KCIIEPUMEHTAIEHOTO
onpeeneHns BEITMYUH
HUHTEHCUBHOCTH TEILUIOBOTO
NOTOKA, TEIUIONPOBOJHOCTH H

KOHBCKIIHH.

6.2. IlIkaJanl oLleHUBAHUS




IIIkana oueHUBaAHUS YCTHOI'0 3K3aM€Ha

Orenka

Omnmcanue

OueHka «OTIMYHO» BBICTAaBISIETCS OOy4arOmEMyCs, €CIHM OH TJIyOOKO u
IPOYHO YCBOMJI IIPOrPaMMHBIH MaTepuail, MCYEPIBIBAIOLLLE,
II0CJIEI0BATENbHO, YETKO M JIOTUYECKU CTPOMHO €ro M3Jlaraer, MOKa3bIBacT
BEPHOE INOHHMMAaHHWE XUMHUYECKOW CYHIHOCTH PACCMATPUBAEMBIX SIBICHUN U
3aKOHOMEpPHOCTEH, 3aKOHOB M TEOPUH, [aeT TOYHOE OIpEACICHUE WU
HCTOJIKOBAHNE OCHOBHBIX MOHSTHMN, 3aKOHOB, TEOPUH, a TAKKE MPaBUIbHOE
OTpeJeNieHne XUMHUYECKUX BEJIIMYMH, YMEET TECHO YBSA3BIBATH TEOPUIO C
MIPaKTUKOM, CBOOOJHO CIpaBisieTCsl C 3aJadaMM, BOIPOCAMU M JIPYrUMH
BHJIaMU [IPUMEHEHUSI 3HAHUI, IPaBUIILHO 0OOCHOBBIBAET MPUHATOE PELICHUE,
BJIaJICET PA3HOCTOPOHHUMHU HABbIKAMH M IMPUEMaMU  BBINOJHEHUS
MPaKTUYECKUX 3a/1a4.

OHGHKa «XOpOUIO» BBICTABJIACTCA O6y‘IaIOHICMy05I, €CJIn OH TBEPAO 3HACT
Mmar€puaia, TIrpaMOTHO W TII0 CYHECTBY MH3JIara€t €ro, HE JOITyCKasd
CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MPAaBUJIBHO INPHUMCHACT
TCOPETUYCCKHUEC ITOJIOKCHHUA MPHU PCHICHUU MPAKTUYCCKUX BOIIPOCOB M 3a1a4,
BJI1a€CT HGO6XO}]I/IMI)IMI/I HaBbIKaMU U ITPpUEMaMU UX BBITIOJTHCHUA.

OneHka «yIOBIETBOPUTEIHHO» BBICTABISIETCS OOyYalONIeMycCsl, €CIH OH
MMeEeT 3HaHHs TOJIbKO OCHOBHOTO MaTepuallia, HO HE YCBOWJI €ro JeTajcid,
JIOMyCKaeT HETOYHOCTH, HEIOCTaTOYHO TpaBHIIbHBIE  (OPMYIUPOBKH,
HapYIIEHHsI JIOTHYECKON TOCIE0BATEIIEHOCTH B U3JIOKEHHU MTPOTPAMMHOTO
MaTepualla, HUCTBITHIBACT 3aTPYAHCHUS TPH BBITIOJHCHUH MPAKTUYCCKUX
pabor.

OneHka «HEyAOBIETBOPUTEIBHO» BBICTABISIETCS OOydarolemMycs, KOTOPbIi
HE 3HAeT 3HAYMUTEIbHOW YacTH MPOrpaMMHOTO Marepuaia, JAOIMyCKaeT
CYUIECTBEHHbIE OIIMOKH, HEYBEpEHHO, C OOJBIIMMHU 3aTPYyAHEHUSIMU
BBITIOJTHSET PAKTHYECKHE paboThL. Kak MIPaBUIIO, OLIEHKa
«HEYIOBJIECTBOPUTENIBHO» CTaBUTCS OOYy4YalOUIMMCS, KOTOpble HE MOTYT
IPOJOJKUTH 00yueHue 6e3 TOMOJHUTEbHBIX3aHATUI

I xaJia oeHUBaHKUS TECTUPOBAHUS HA IK3aMEHe

%0 BBINOJTHEHUS 32JaAHUH Bbaan mo 5-6aabHOM cucreme

86 — 100 5

71-85

4
50-70 3
2

meHee 50

6.4. TunoBble KOHTPOJIbHBIC 3aJTaHUA UJINX HHBIC MaTEPHAJIbI:

VYka3aHbl B IpUIIOKEeHUH 1.

7. IlepeyeHb OCHOBHOM W [IONMOJHHUTEJbHON y4eOHOH JHMTEpPaTypbl, HEOOXOAUMOM
JJIS OCBOCHM S AMCLHUIIJINHBI




a) OCHOBHasl IUTEpaTypa
1. Menkux, A. B. Terutopusuka / A. B. Menkux. — Cankt-IletepOypr : Jlans, 2023. — 216
c. — ISBN 978-5-507-45407-5. — TekcT : anexkTpoHHbIH // JIaHb : 31eKTpOHHO-
oubnmoreuynas cucrema. — URL: https://e.lanbook.com/book/302702 (nara obparienus:
24.05.2023). — Pexwum goctyna: Jyis aBTOPU3. IOJIb30BATEIICH.

0) JOTIOJIHUTEIbHAS JTUTEPATYPA
1. Temno¢usmka, TEIJIOTEXHWKA, TEINIOOOMEH. MeXaHWKa JKHIKOCTEH U Ta3oB

naboparopHbiii nmpaktukym / B.A. ApytioHoB [u ap.].. — Mocksa : U3narensckuit JJom
MUCuC, 2007. — 85 ¢. — ISBN 2227-8397. — TekcT : 3IeKTpOHHBIN // DIEKTPOHHO-
OoubmmoTeUHAas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/56121.html (nara o6pamenus: 30.05.2020).

2. TemorexHuka : ydeOHoe mocobme / . — Bonrorpax : Bomrorpaackwii WHCTHTYT
omsneca, 2009. — 206 c¢. — ISBN 978-5-9061-7245-7. — TekcT : 31MEKTPOHHBIN //
OnektpoHHo-Oubnmoreunas  cuctema [IPR BOOKS :  [caiit]. —  URL:
http://www.iprbookshop.ru/11352.html .

3. Judennena JI.B. Temnorexunuka : yaeoHOe mocodue / Jludpennena JI.B.. — Kemeposo :

KeMmepoBckuii TEXHOTOTHYECKHIA MHCTUTYT MHIIEBOW poMbIiieHHocTH, 2010. — 188 c.
— ISBN 978-5-89289-658-0. — TekcT : 37€KTpOHHBINH // DNEKTPOHHO-OMOIHOTEUHAs
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/14394.html (mara
obpamenus: 30.05.2020).

4. CoopmukoB [I.C. Temnmodpusuka u TeroTexHuka. Termnodusuka : MOpPakTUKyM /
Coopmuxos I'.C., Ynbuzoa C.U.. — Mocksa : Uzmarensckuit JJom MUCuC, 2012. —
104 c. — ISBN 2227-8397. — TekcT : 31EKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/56201.html (mara
obpamenus: 30.05.2020).

8. IlepeueHb pecypcoB HH(POPMAIHOHHO-TEIEKOMMYHUKAIMOHHOM CeTH

"Unrepuer"

1. DnexkrponHo — OubNMHMOTEUHast cucreMa «JIaub» -peskum mocryma: http://e.lanbook.com

npuka3 Ne 183/13 ot 01.04.2013 1.

www.edu.ru

www.energy.ihed.ras.ru

WWW.nait.ru

www.elibrary.ru

. www.iprbookshop.ru

9. Meroauyeckue ykazaHus Jjs 00y4alOUIMXCS 110 OCBOECHHIO THCIIUTLINHBI

o UTA W N

CraBunkuit A.B. TerutoTexHuka: yueOHOE MOCOOME IO BBITIOJTHEHUIO KOHTPOJIBHBIX
paboT s CTylEHTOB 3a04HOU (opmbl 0OyueHUS HaIpaBJICHUs TOATOTOBKH 35.03.06
«Arpounxenepus» / A.B.CraBunkuii.— Tromenb: 'AY Cesepnoro 3aypanbs, 2021. - 56 c.

10. Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOT Wi
1. Oneparrionnas cucrema Windows (JIMIIEH3HOHHOE POrPAaMMHOE 00eCIICYeHHE)

2. TTaker npukiaauasix nporpamm MS Office 2007 (yHuBepcuTeTCKast THIICH3HS)
3. BUOC Moodl

11. MaTepuajibHO-TeXHUYECKOEe o0ecneyeHne TUCHUIIIMHbI
XoNoAWNBHBIM  ammapar, TersioreHeparop, Kajmopudep, IEHTPOOSKHBIM  BEHTUIATOP,
TEPMOMETpPBI, aHEeMOMETpPhI, OapoMeTpbl, Oaporpadsl, ImKad HarpeBaTeIbHBIA, THTPOMETPHI,


http://www.iprbookshop.ru/56121.html
http://www.iprbookshop.ru/11352.html
http://www.iprbookshop.ru/14394.html
http://www.iprbookshop.ru/56201.html
http://e.lanbook.com/
http://www.edu.ru/
http://www.energy.ihed.ras.ru/
http://www.nait.ru/
http://www.elibrary.ru/
http://www.iprbookshop.ru/

MaHoMeTpbl, Hacoc KamboBckoro. IIpoextop, skpan HacteHHwlii. - 1-32 JlaGoparopus
TCINIOTCXHUKU

12. Oco0eHHOCTH OCBOEHHUS AUCHUIIJIMHBI JJI MTHBAJIU/IO0B ! JIMI C OrPaAaHUICHHBIMU
BO3MOKHOCTSIMMU 3/10POBbH

OOyuenue oOyyaroUMXCsi C OrPAaHMYEHHBIMM  BO3MOXXHOCTSIMH  3/10pOBbsl  IIpU
HEOOXOJMMOCTH OCYIIECTBIISIETCSI HAa OCHOBE aJaNTUPOBAHHON paboueil mporpammsl C
WCTIOJb30BAHMEM  CIICIUANBHBIX ~ METOJOB OOY4YeHHS U JUAAKTUYECKUX  MaTepUalIoB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEH TICUXO(U3NIECKOTO PAa3BUTHS, HWHIUBUAYATHHBIX
BO3MOYHOCTEH M COCTOSIHUS 3/I0POBBSI TAKUX 00ydaromuxcs (00ydaromerocs).

B memsax ocBoeHus y4eOHOW TMporpaMMbl JUCHUIUIAHBI HMHBAIMAAMHA ¥ JUIAMHA  C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI 00ECTIEYHBACTCSI:
* Ui WHBAIKWIOB M JIMI[ C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 370POBBSI IO 3PEHHIO:
pa3MeIeHne B JOCTYMHBIX ISl OOYYaIOIIMXCS, SBISIOMIUXCS CIENBIMUA HMIIH CIa0OBUISIIUMH,
MecTax ¥ B aJalTHUPOBAaHHOM (opMme crnpaBOYHOM HHGOPMALMU O PaCHUCAHUHM Y4EOHBIX
3aHSATHH; IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO oOyyJaromemycst HE0OXO0IMMY0
MTOMOIIIb; BBIITYCK aTbTEPHATUBHBIX (POPMATOB METOTUTIECKUX MaTepHaIoB
(kpynHBIH WIpUGT WK ayauoQaiiiel), UCIOJIb30BaHNE Bepcuu caiita mis cnabosupsanmx ObC
[PR BOOKS u cnienmansaoro MmobminsHoTo niprioxkerust IPR BOOKS WV-Reader (mporpamMmer
HEBU3YaIbHOTO JIOCTyNa K WH(GOpMAIWH, MpeTHa3sHAuYCHHON Ui MOOWIBHBIX YCTPOWCTB,
paboraromux Ha omneparnmonHoi cucteme Android m i0S, koTopas He TpeOyeT CrelHaIbHO
00y4eHHOTO acCHCTeHTa, T.K. Joau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPOICTBOM
IIPUBBIYHBIM CLIOCOOOM, UCITIOJB3Ysl ClIELMAIbHbIE IITATHBIE TPOrPaMMBI JUIsl HE3PSUUX JIIOJIEH, ¢
kotopeivMu IPR BOOKS WV-Reader umeeT mosiHyi0 COBMECTUMOCTB);

* Ul HHBAIMJIOB W JIMI C OrPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS IO CIyXY:
Ha/IIeKaIlMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHHE NH(POPMALINY;

* Ul WMHBAIMIOB M JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHM 3/10pPOBbS, HMMEIOIIMX
HapyleHUsl ONOPHO-ABUraTeNbHOIO ammapara: BO3MOYKHOCTb OECHpPENsATCTBEHHOIO JIOCTyIa
oOyyaronuxcs B yueOHble IOMELICHNUs, TyaleTHble KOMHATBI U ApYyrue noMeleHus kadeapel, a
TakXe NNpeObIBaHNE B YKa3aHHBIX  [TOMEIIECHMSX.

OO6pa3oBaHue 00y4arOIIMUXCS C OTPAHUYECHHBIMU BO3MOKHOCTSIMHU 3[J0POBbS MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JPYTMMH OOYy4YalOUIMMMCA, TaK U B OTIEJbHBIX I'pyINax WIHA B
OTJEIbHBIX OpraHu3aLusx.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OHEHKHU
3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONbITA IeATEJIbHOCTH, XaPaAKTePHU3yIlIHe
Tanbl (pOPMHUPOBAHUS KOMIIETEHIIMHA B IIPpOLecce OCBOCHHS AUCIUIINHBI
TEIVIO®HU3HUKA
1. Bonpocsl 115 cobece10BaHUA 110 TEMaM pa3/ie/ioB

Pa3zoen 1. Texnuueckaa mepmoounamuka

1. Tepmoaunamuueckas cucrema. [lapamerpbl cCOCTOSHNS TEPMOANHAMUYECKON CUCTEMBI.
YpaBHEHHE COCTOSIHUSA.

2. TepmomHaMHUYeCKHii Tporiecc. PaBHOBECHBIE, HEPABHOBECHBIE, 00OpaTUMBIE U
HeoOpaTHMBbIE TPOIIECCHI.

3. [1epBbIii 3aKOH TEPMOTTHAMHKH.

4. OCHOBHOE TEPMOJAMHAMUYECKOE TOKICCTBO. DHTATBITHSL.

5. TepmoaHaAMUUECKUN aHAINU3 KPYTOBBIX IMKIIOB. [IpsiMble 1 00paTuMBble IUKIIBL.
Tepmuueckuit KITJ[ u xomoaunbHbIi K03 OUIIMEHT IUKIIOB.

6. Huxn Kapro. T - s quarpamma. M3o00pakenne mporieccoB B T - S quarpaMmax.

7. Bropoii 3ak0oH TepMoauHaMUKU. VI3MeHeHne SHTPONIUU B TEPMOIMHAMUYECKIX
IporLeccax.

8. TermnoéMKOCTh T'a30B M T'a30BbIX CMECei. 3aBUCUMOCTh TETUIOEMKOCTH OT TEMITEPATYPHI.
9. M3oTepMHUYeCKHiA U H30XOPHBIH IIPOIIECCHI.

10. AnmmabGartubrit iporecc. Pabora B mporiecce.

11. PeanbHble ra3pl. YpaBHEHHE COCTOSIHUS PeasIbHBIX Ta30B.

12. Boasnoit nap. [Iponecc mapoo6pazoBanust. [TapameTpsl BoAbI, BIAKHOTO, CYyXOTO U
IIEpPErpeToro napa.

Pa3zoen 2. Teopusa mennooomena
1.OnmHocTyneHYaTblii  Kommpeccop. Pabora, pacxomgyemas Ha CxaThe ra3a B
KOMITPECcope.

2. Huxoer IBC. 1{uki nopiHEeBOTO ABUTATENS € TTOABOJIOM TEIUIOTHI mpu V = CONSt.

3. Llukn mopuiHeBOro ABUraTelis ¢ MOJBOJAOM TEIUIOTHI Ipu P = CONSt u cMmemanHbIi
LK.

4. 1uxibl ra30TypOMHHBIX YCTAaHOBOK.

5. LIuKJIBpI MapOCUIIOBBIX YCTAHOBOK.

6. DieMeHTapHbIE U CII0HbBIE BU/IbI TEIIOOOMEHA.

7. TemoBoit notok. Temneparypuoe nose. TemneparypHblii FpaJueHT.

8. OcHOBHOI 3aK0H TeronpoBogHOCTH. KoadduiineHT TermionpoBoHOCTH.

9. KonBekTuBHbIi TemnooomeH. @opmyna Hetotona. Kosddunuent remnoornaun.

10. uddepennmansuoe ypaBHEHHE TEIIOMPOBOIHOCTH.

11. I'paHuYHBIE YCIOBUS YPAaBHEHMS TEIUIONPOBOIHOCTH. TeMIONpOBOAHOCTh IIOCKOM
THOCJIOMHON U MHOTOCJIOMHON CTEHKH.

12. Temnonepenaya yepe3 OJHOCIONHYIO IIOCKYIO CTEHKY.

IIpouenypa oueHuBaHus codece0BAHUSA

Ucnonb3yercs (poHTambHBIA OMPOC, KOTOPBIM mpexdmonaraer paboTy MpernogaBaTels
OJIHOBPEMEHHO CO BCEH ayqUTOpHUE, 1 MpOBOAUTLCSA B BUIE Oecelpl o Bompocam. [Ipu otdope
BOIIPOCOB U MOCTAHOBKE MEpe]] CTYJACHTAMU YUUTHIBAECTCS CIEAYIOIIEE:

— 3a/1aeTcsl He OoJiee MATH, OHU JOJDKHBI HETIOCPEACTBEHHO OTHOCUTHCS K MPOBEPSIEMO
TEME;

— ¢hopMynupOBKA BOMPOCa AOKHA OBITH OJJHO3HAYHOW U MOHSATHON OTBEYAOIIEMY;

— HEeJIOMYCTUMO Tpeaarath CTyJAeHTaM BOTPOCHI, TPEOYIOIINEe MHOKECTBA OTBETOB, T.C.



BOTIPOCHI OTKPHITOH (POPMBI MJIM TaK HAa3bIBAEMBIE «TECTOBBIE» BOIIPOCHI C OTBETOM «JIa/HET.

B xoHi1ie OIIpocCa MmpenoaaBaTCyib AJACT 3aKIIOUYUTCIIBbHBIC KOMMCHTAPHUU I10 KaUCCTBY

OTBCTOB BCCX CTYJICHTOB.

Kpurtepuu ouenku cobecenoBanus

3auTeHo

CTyneHT OTBETHJI Ha BCE MPE/JI0KEHHBIE BOIPOCHI, TOKA3aB XOPOIINE 3HAHUS
M0 U3YYEHHOU TeMe, TPOJIEMOHCTPUPOBAJ BIAJCHHE MAaTEPHUAIIOM TIO
TEOPETUICCKIM BOIIPOCAM W/WIIH JOITYCTHII HECYIICCTBECHHBIC
HETOYHOCTH/OIITUOKHU TIPH OTBETE.

He 3aureno

CryzneHT OTBeTHJI HE Ha BCE NPEUIOKEHHbIE BOIPOCHI; MPOJEMOHCTPUPOBAI
HEIOJIHOE BJIAJICHUE MAaTEpUAJIOM IO TEOPETUYECKMM BOIPOCAM M JOIYCTHII
HECKOJIBKO CYILIECTBEHHBIX OIIMOOK IPU OTBETE.

2. TeMbl BLIHOCHMBIE HA CAMOCTOSITEIHLHOE HU3YyYCHHE

1. [Ipenmet TexHUUecKOi TepMoIMHAMUKNU. OCHOBHBIE TIOHATHS U ONIPEIEICHUSL.

2. YpaBHEHHE COCTOSHUS HJICATHHOTO Ta3a.

3. TepMO)II/IHaMI/I‘—IeCKI/Ie MponeCChbl UJACAIBHBIX I'a30B B 3aKPBITEIX CUCTEMAX. Cmecu nJacaJIbHbIX

ra3oB.

2.1. Bompocsl, [Isi TEMbI, BHIHOCUMBIE Ha CAMOCTOSTEIHLHOE H3YyUCHHE;

1. Yto Ha3pIBaeTCs TEIJIONPOBOTHOCTHIO?

2. Kakue cyImecTByIOT H30TIPOIECCHI, HX OTTHCAHUS.
3. TermooOMeH u Temonepeaayda, OMMCcCaHue SIBICHUS.

3. Bonpockl K 3K3aMeHy NpH NPOBeJIeHNH B YCTHON dopme

HaumenoBanue KOMIICTCHIIN N

OIIK-1

CrocoOeH Yy4YUTHIBATh COBPEMEHHBIC
TEHJICHIIMH Pa3BUTHS TEXHUKHU U
TEXHOJIOTH B 001aCTH TeXHOCHEPHOU
0€30MacHOCTH, U3MEPUTEILHOMN U
BBIYHCITUTEIBHON TEXHUKH,
MH(OPMAIIMOHHBIX TEXHOJIOTUH MpU
pElIeHUH TUTIOBBIX 3a/1a4 B 00J1acTH
npodeccuoHAIBHON 1eATENbHOCTH,
CBSI3aHHOM C 3aILUTON OKPYXKarOUIEN
cpensl v obecrieueHreM 0e30macHOCTH
YenoBeKa

Bonpocel
3namp
. IlepBbIii 3aKOH TEpMOJIMHAMHKHA. BHYTpeHHss
SHeprus W pabora  u3MeHEHHS ~ OObeMa.
AHAUTHYECKOE  BBIpa)KeHHE  1-0ro  3aKoHa

TCPMOJUHAMHUKH Y€PE3 SHTAJIBIINUIO.

. Honutponuseiii mpouecc. M3MeHeHus: BHyTpeHHEH

OHCPI'uH, SOHTAJIbIIMU, SHTPOIIHH. PabGoTa Imponecca.

Temnora, y4acTBYIOIIAs B nporiecce.
N3o6paxenne mpomecca B P-V uw T - S
KOOpJWHATAX, TNPH  pa3HbIX  IOKa3aTelsix
TIOJTUTPOTIBI.

. TemoemMKoCTS. OcHOBHBIE OTIpEICIICHUSI.

MaCCOBaH, oObeMHaAs U MOJIIpHasA TEIIJIIOCMKOCTU
razoB. HMctuHHas u Cpeansasa  TCIUIOCMKOCTH.
AHanmuTHdeckue BBIpAKCHHUA IJId TCIIJIOEMKOCTH.
3aBHCHMOCTH OT TCMIICPATYPHI.

. Jlnarpamma H-d BnaxxHoro Bo3myxa. OmnpeneneHue

OCHOBHBIX IIOKa3aTellell BJIaKHOI'O BO3yXa II0




JarpaMMme.

5. AmmaGatubiii mponecc. V3MeHeHHe BHYTpEHHEH
SHEPTHH, SHTAJIBIINH, pabora  mporiecca,
u3o0paxenue mponecca P-V u T-S xoopaunarax.

6. Cxema mapoCWJIOBOW  YCTaHOBKM  PeHkuHa.
MN3obpaxenus nukna Penxkuna B T-S u PV
KOOpJAMHATax. BelpaxeHue 1 TEPMUYECKOTO
KII u ero ananus.

7. Bropoit 3akoH TepmoiauHamuku. Kpyroseie
TEPMOJIMHAMHYECKUE IPOLECCHI-UUKIIbI, MOHATUSL
0 TepMuyeckoMm K.I.J.. CBolcTBa 0OpaTHMBIX U
HEoOpaTUMBIX LIUKIIOB.

8. Bmaxusiii  Bo3myx. [lapameTpel  BIaKHOTO
Bo3ayxa. H-d nuarpamMma BiaxHoro Bo3yxa.

9. BHyTpeHHSS JHEprusi WACATBHOTO W PEaJbHOTO
ra3os.

10.  BimsHWE HaYaNbHBIX ¥ KOHEYHBIX TAPAMETPOB
Ha Ttepmuyeckui KIIJ[ nukna Penkuna. Ilytm
MOBBIIIEHUSI ~ ASKOHOMHUYHOCTH  IAapOCHUJIOBBIX
YCTaHOBOK.

11. Pacuer  TepMOOMHAMMYECKUX  IPOLECCOB
BOJUIHOTO Tapa ¢ Tnomompio Ttabmun u H-d
AuarpaMMBl.

12.  OcHOBHBIE TIOJIO)KEHHSI TEOPUU TTOTPAHUYHOTO
ciiosi. YpaBHEHHE TEIUIOOTAAYd Ha TPaHUIEC
MOTOKA U CTCHKH.

13. Kommpeccopsl. 0719131 HJICATHHOTO
OJTHOCTYTNIEHYATOTO " MHOTOCTYIICHYaTOTO
KOMITPECCOPOB. [TpeumytecTBo

MHOTOCTYIIEHYATOTO CHKATHUS.

14,  Bogsnoii map. Ilpomnecc mapooOpa3oBaHusi B
PV u TS koopaunarax. [{ukn Penkuna.

15. Bnaxubiii Bo3ayx. OCHOBHBIE TapameTphl,
XapaKTEepPHU3YIOIINE COCTOSIHUE BIAKHOTO BO3AyXa.

16.  VYpaBHEHHS OCHOBHBIX TEPMOJAMHAMUYECKUX

IIPOLIECCOB.

17.  OpHocTymneHYaThIi KOMITPECCOP.
N3o6paxenue WHJIMKATOPHOU JIMarpaMmmbl
KOMIIpeccopa B P-V KOOpJIMHATAX.

HpOI/ISBO,Z[I/ITeHBHOCTL KOMIIpECCcopa. Bnusuue
KOHCYHOI'O0 [JAaBJICHHA Ha IIPOU3BOIUTCIIBHOCTD

KOMITPECCOPOB.

18.  PexyneparuBHbIe TEII000MEHHHUKH.
M3MeHeHne Temmeparyp TEIUIOHOCUTENeH Juis
CXeMBbl JIBWXKEHHMS - MpsIMoToK. OrmpeneneHue

CPEIHEro TEMIIEPaTypHOrO Hamopa M BEJIMYHMHBI
TeTIonepeIatoIell TOBEPXHOCTH.
19.  Pacuer pexynepaTHUBHBIX TETIJIOOOMEHHHKOB.

20. [Tpenmer TeXHUYECKON TEPMOJNHAMUKH U €€
3aauM.
21.  TemaonpoBOAHOCTb. 3akoH Dypse,

buznueckuit CMBICIT k03¢ purmenta




TETUIONPOBOJHOCTH.

22.  Temnomnepenaya yepe3 MHOTOCJIOWHYIO
IUIOCKYIO CTEHKY. YPaBHEHHUE TETIOMPOBOIHOCTH.

23.  @akTopbl, BIHUSIOIIME HA TEIJIOOOMEH TpHu
KOH/ICHCALIUU ¥ KUIICHUH.

24.  Temnomnepemada. YpaBHEHHE TEIUIONICpEAAYH,

busnueckuit CMBICTT ko3¢ Punrenra
TEIUIONEpPeIaYn.
25.  TenmnompoBOJHOCTH IIJIOCKOM CTEHKHU.

VYpaBHEHME TEIIIOBOTO MOTOKA.

26.  YpaBHeHUs, TOJOXCHHBIE B OCHOBY pacyera
TEIUI00OMEHHBIX annapaTos. [Topsinok
KOHCTPYKTUBHOTO pacyeTa TernI000MEHHUKOB.

27.  PexymepatuBHBIE TEmJIOOOMEHHHKH. Pacuer

TMOBEPXHOCTH Harpesa PEKyIIEPATUBHOTO
TETJI00OMEHHHUKA.
28.  Temnomnepemaya gepes MHOTOCJIOHYO

IUIOCKYIO CTEHKY. BBIpakeHUs UIS IUIOTHOCTH
TEIJIOBOTO TMOTOKA. DaKkTOphl, BIHSIONIME Ha
KO3 UIUEHT TETIONPOBOTHOCTA MaTEPUAJIOB.

29. TenmonpoBoHOCTh IWJTAHIPUYECKOM
MHOTOCIIOMHOW  CTE€HKM.  BelpaxkeHune i
MJIOTHOCTH TEIJIOBOTO TMOTOKA.

Ymems

30. Onpenensath dusnuecknit CMBICI
kod(dduimenTa Teronepesaud Ha OCHOBAHHH
aHaJIM3a pa3MEepPEeHHOCTH.

31.  PaccuurtaTh OCHOBHOE pacyeTHOE ypaBHEHHUE.

32. CnocoOsbl nepeavun TEIUIOTHI:
TEIUIONPOBOJHOCTh, KOHBEKLMS M  TEIUIOBOE
U3ITy4YeHUE — OCHOBHBIE PACUYETHBIE BBIPAKECHUS
JUIS IJIOTHOCTH TEIJIOBOTO MOTOKA.

33.  TemnonpoBoaHocTh. Onpeenenre MIOTHOCTH
TEIUIOBOTO MOTOKA Yepe3 MHOTOCIOMHYIO TIOCKYIO
CTCHKY.

Bnaoemw

3aoaua 1. T'a3 maccoii m= 1 mMeeT HadalabHEIC
napameTpsl - gaBieHue P1 u temneparypy ti. Ilocne
MOJIUTPOTTHOTO U3MEHEHHUSI COCTOSIHUS T'a3a 00bEM ero
cran V2 naBnenue Pz, Onpenenuts HadadbHBIH 00beM
V1, koHeuHyro Temmeparypy T2 rasza, mnokaszaTenb
MOJIUTPONIBI N, TermaoéMkocTs mporecca C, paboTy
pacmmpenus rasza {, u3MeHeHrne BHYTPEHHEN SHEepruu
AU u u3meHeHue sHTporuu AS.

3aoaua 2. OnpenenuTs napaMeTpsl paboyero tena
B XapakTEepHbIX  TOYKaX MACAIBHOTO  IHUKJIA
MOPIITHEBOTO JIBUTATENsI C HW30XOPHO - H300apHBIM
MOJIBOJIOM  TEIUVIOThl  (CMEIIAHHBIA  LHUKI), €CJIH
U3BECTHHI JaBieHue Pi u Temmepatypa ti pabouero
Tella B Hauaje ckartusa. CTeneHb CKaTUs® , CTEIEHb
NpEeBAPUTEILHOTO  pacuiMpenus P,  CTerneHb




IOBBIIICHUA AABJICHUA 3a1aHbl A .

CTeHKM TpyObl IC Temmeparypa Bo3myxa (B
IIOMCIICHUH.

TEIUIOBOM MOTOK ( U TeMIEepaTypbl 00enx

3adaua 3. Onpenenutb MOTepu Temia 3a 1 ydac ¢
OHOIo MCTpa JJIIMHBI TOPHU30OHTAJILHO
PacrosI0KeHHOM LWINHJPUYECKON TpyOBI,
OXJIXK/Ia€MOW CBOOOJHBIM TOTOKOM BO3IyXa, €CIH
U3BECTHBI HAPYKHBIN tuametp d TpyObI, TeMIiepaTypa

B

3aoaua 5. Tlnockas cTajibHas CTCHKA TOJIUHOW OC
OMBIBAETCSI C OJTHOM CTOPOHBI TOPSYUMH Ta3amMH C

temrieparypoit 1, ¢ JApyrodi CTOpOHBI BOJOH C
temneparypoit  t2.  Ompemenmuts ko3¢ ¢unmeHT
temonepenaun K oT Tra3oB K BOJe, YACIbHBIN

IIpouenypa oueHnBaHus IK3aMeHa

HpOMe)KYTO'-IHaﬂ arreécranusa, KaK KOMIIICKCHOEC MCPOIPUATHE, BKIHOYACT
IIPUEM YCTHOTO 3K3aMEHA. JK3aMEHbl NMPUHUMAIOTCA IPENOJIaBATENSIMH, BEAYIIUMU
JIEKIMOHHBIE 3aHATHS. B OTHENbHBIX ciydasX mpu OOJBIIOM KOJIMYECTBE TPYMI Y
OJIHOTO JIEKTOpa WM TMpU OOJIBIION YHCICHHOCTH TPYMONBI C Ppa3pelieHus
3aBeAyloIIero kadenpoil AOMmycKaeTcs MPUBJICYEHHE B IMOMOIbL OCHOBHOMY JIEKTOPY
MpernojaBaTeis, MPOBOJUBIIET0 MPAKTHUECKHWE 3aHATHS B TIpydmax. OJK3aMeH
MIPOBOJUTCS TOJBKO MPU NMPEABIBICHUN CTYJCHTOM 3a4€THON KHUKKU U MPH YCIOBUH
BBITIOJIHEHUS] BCEX KOHTPOJIBHBIX MEPONPUATUH, TPETyCMOTPEHHBIX YUEOHBIM MJIaHOM
n pabouedl mporpaMmoi Mo wu3ydaeMou auctuiuimHe. CTyneHTaM Ha SK3aMeHe
MPeOCTaBIsIeTCd NPaBO BBIOpPATh OJMWMH U3 OmiieroB. BpeMms moAroToBKU K OTBETY
coctapnseT 30 mMuHyTt. I[lo ucTeueHHMH YCTaHOBIIEHHOTO BpPEMEHHU CTYIEHT JIOJKEH
OTBETUTh Ha BONPOCHl dSK3aMEHAIlMOHHOTO Owmiera. Pe3ynbraTel 3K3aMeHa
OIICHUBAIOTCSI 1O  YeThIpeXOalIbHOM  cucTeMe  («OTIUYHO»,  «XOPOIIO»,
«YIOBIETBOPUTEIBHOY», «HEYIOBICTBOPUTEIBHO») U 3aHOCATCS B SK3aMEHAIIMOHHYIO
BEIOMOCTh M 3auUeTHYI0 KHIDKKY. B 3aueTHyl0 KHIDKKY 3aHOCSTCS TOJIBKO
MOJIOKUTENbHbIE OIleHKU. [loamucaHHbI MpernojaBaTesieM SK3eMIUISP BEIOMOCTH
cmaércs He MO3/Hee CIEAYIOUIero AHs B JeKaHaT, a BTOPOU xpaHUTCS Ha kKadenpe. B
cllydae HESBKHM CTYJEHTa Ha 3K3aMEH B SK3aMEHAIIMOHHOW BEIOMOCTH JeJaeTcs
OTMETKa «He ABWICS». CTyIEeHTbl, HE IPOUIEAINE MPOMEKYTOUHYIO aTTECTALUIO 110
rpaduky ceccud, MJOJDKHBI JUKBHIMPOBATH 33J0JDKEHHOCTh B yYCTAHOBJICHHOM
TIOPSITIKE.

I xaJjia oueHUBaHUA YCTHOI'0 IK3aMeHa

OrueHka Onucague




OreHKa «OTIMYHOY» BBICTABIISIETCS 00yUYaIOMEMyCsl, €CITM OH TJIyOOKO M MPOYHO
YCBOMWJI IIPOrpaMMHBIM MaTeprall, UCYEPIBIBAIOLIE, MMOCIEA0BATEIBHO, YETKO U
JIOTUYECKHA CTPOMHO €ro M3JaraeT, MOKa3bIBa€T BEPHOE NMMOHUMAHUE XUMHUUYECKON
CYIIHOCTH pacCMaTpPUBAEMbIX SIBJICHUN U 3aKOHOMEPHOCTEU, 3aKOHOB U TEOPUH,
JIa€T TOYHOE ONPE/ICIICHUE U UCTOJIKOBAHUE OCHOBHBIX IOHATHIA, 3aKOHOB, TEOPHIA,
a TaK)K€ IPaBUIIBHOE ONPEACIICHUE XUMHYECKUX BEJIMYMH, YMEET TECHO YBSI3bIBATh
TEOPHIO C MPAKTHKOM, CBOOOHO CIIPABIISETCS C 3a/la4aMu, BOIIPOCAMH U IPYTUMHU
BUJIaMU TPUMEHEHHUsI 3HAHUM, MPAaBUJIBHO OOOCHOBBIBAET MPUHITOE PEIICHUE,
BJIaJICET PA3HOCTOPOHHUMHU HABBIKAMH M IIPUEMAMHM BBINIOJHEHUS MPAKTUYECKUX
3a/1ad4.

OneHka «XOpOIlo» BBICTABISETCS OOydYarolEeMyCsl, €CIM OH TBEPAO 3HAaeT
Marepuai, FpaMOTHO M II0 CYLIECTBY M3J1araer €ro, He JOMycKas CYIEeCTBEHHBIX
HETOYHOCTEM B OTBETE Ha BOIPOC, MPAaBWJIBHO NPHUMEHSET TEOPETHUUECKUE
MOJIOKEHUsI TPU pElIeHWH MPAaKTUYECKUX BOIMNPOCOB M 3a/ay, BIAJEeT
HE0OXO0IMMBbIMHM HaBBIKAMHU U MIPUEMaMU UX BBITIOJTHEHHUS.

OneHka «yAOBJIETBOPUTEIBHO» BBICTABISIETCS O0Yy4arolEMycCsl, €CIIM OH MMEEeT
3HAHMS TOJIBKO OCHOBHOTO MaTepuaya, HO HE YCBOWJ €ro JeTalled, JOIyCKaeT
HETOYHOCTH, HENOCTATOYHO  MpaBWIbHbIE  (OPMYIMPOBKHM,  HapyLIECHUS
JIOTUYECKOW TIOCJEN0BATEIBHOCTH B H3JIOXKEHUM IPOrPAMMHOTO MarepHuana,
WCIBITHIBAET 3aTPYIHEHUS IIPU BBITIOJIHEHUH MPAKTUYECKUX PaloT.

OrneHka «HEYJOBIECTBOPUTEIHHO» BBICTABIISIETCS 00ydaromeMycs, KOTOPhIH He
3HAET 3HAYMTEIHHOI YaCcTH MPOTPAMMHOTO MaTepHaa, JOMyCKaeT CYIIeCTBEHHbIE
OIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYAHCHUSMH BBITIOJHSACT MPAKTHYCCKHE
pabotel. Kak  mpaBWiO, OIIGHKa  «HEYAOBJICTBOPUTEIFHO»  CTAaBUTCS
00yJaronuMcs, KOTOPbIe HE MOTYT TIPOJIOJKUTh OOydYeHHE 0€3 TOTIOJHUTEITbHBIX
3aHATHA

Oo0pa3zen IK3aMeHAIIMOHHOI0 OMJIeTa

®denepalibHOE rOCYIaPCTBEHHOE OI0IKETHOE 00pa3oBaTeIbHOE YUPEKACHHUE BBICIIETO

oOpazoBaHus

«["ocynapcTBeHHBII arpapHblil yHuBepcuTeT CeBepHOro 3aypanbs»

I/IHCTI/ITYT HNmkenepHO-TeXHOJIOTHYECKU I

Kadenpa

DHeproobecneyeHus ¢/x

Yuyebuas mucumiuiaa T emnodu3nka
no Hanpaeinerno 20.30.01 TexnocdepHas 6e301macCHOCTh
npoduik. [loxapHas 6e30MacHOCTh

1.

Dk3aMeHannoHHbINA omter Nel

[TepBrIif 3aKOH TepMOIMHAMHUKH. BHYTpeHHssI sHeprus u paboTa U3MEHEHHs o0bema.
AHanuTH4YecKoe BhIpakeHHe 1-0ro 3akoHa TEPMOJIMHAMUKU Yepe3 SHTAIBIINIO.
[Momutponuelii mpouecc. M3MeHeHuss BHYTPEHHEW SHEPTUU, DHTAJBIUH, SHTPOIUHU.
Pa6ora npouecca. Temnora, yuactByromas B mporecce. M3o0paxkenue nponecca B P-V u
T — S koopauHATax, MPU Pa3HBIX MOKA3ATENSX TOTUTPOIIBL.

Bo31yx U3 cocTosHHUs ¢ HauanbHOH Temmneparypoii 20° C 1 HauabHBIM JaBIEHHEM 2 a.T.
, TIEPEXOJUT TIOJUTPONHO B COCTOSHHE C KOHEUHBIM YAENbHBIM obbeMoMm 0,5 MY/kT.
Haiitu V1,T2, noctpouts rpaduku. R = 286,55 Lo

ke K




CocraBui: [ CtaBunkuii A.B./ « » 20 I.

W.o. 3aBenyromuii kadempoit / Kuzypos A.C../ « » 20 r.

4. BATIAHMS JJISI KOHTPOJIBHOM PABOTHI OUHOM ®OPMbI OBYUEHU S

Br160p 3amaHuii 4715 BBINOIHEHUS] KOHTPOJIBHOM paboThl 1O Kypey «TemmoTexHuka» CTyJIeHTOB
OYHOU (OpPMBI OOYYEHHUS TI0 HAMPABJICHUIO TIOJTOTOBKU «ATPOMHKEHEPHUS» B ISITOM CEMECTPE
00y4eHHUsT TPOU3BOANUTCS UHANBUYAIBHO TPETIOAaBaATEIIEM.

3agayuu /151 BHINOJTHEHUS] KOHTPOJIbHOI padoThl 1Jis1 04HOH (opMBbI 00yUeHHS 110
paszeam
PaszpenNel. Texunueckasi TepMOAUHAMHUKA

3aoaua 1. T'a3 maccoil m= 1 uMmeeT HauanbHbIE TAPAMETPHI - JaBieHue P1 u Temmneparypy ti.
[Tocne monUTPONMHOro U3MEHEHUs COCTOSTHUS Ta3a 00bEM ero cran Ve aasnenue P2. Onpenenuts
HayanpHbI 00BeM Vi, KoHeuHylo Temneparypy T2 Tras3a, MoKazareiab MOJUTPOIBI N,
TerioéMkocTh nporecca C, padoty pacmupenus raza {, usmeHenune BHyTpeHHel sHeprun AU u
HU3MEHCHUC OHTPOIINHU AS OHpe)Ie.]'H/ITB 3THU K€ BCIIMYMHBI, €CJIM U3MCHCHHE COCTOSHHSA rasa
MIPOMCXOJUT 0 HU30TEPME J0 TOTO K€ 3HAUEeHHs KOHeuHoro oonéma V. Chenarh U 3ammcarthb
BBIBOJIBI 110 TIOJTYYEHHBIM pacu€THBIM JaHHbIM. [lokazate npoueccel B P-V u T-S - auarpaMmmax.

Pa3znes Ne2. Teopusi TensioodMena

3aoaua 2. Tlnockas crajibHas CTEHKA TOJIIIAHON OC OMBIBACTCS C OJIHOW CTOPOHBI TOPSUYUMH
razamMM C TEMIIepaTypo ti, C Jpyrod CTOPOHBI BOJIOM C TemIieparypoi tz. Omnpenenutb
KoddunmeHT Termonepeaayn K ot ra3os k Boje, yACTbHBIN TETIOBON TIOTOK (] U TEMITEPATYPHI
00ernX MOBEPXHOCTEW CTEHKH, €CIIM M3BECTHBI KOA(MHUIIMESHTHI TEIIONEPEaayn OT ra3a K CTCHKE
al m oT creHKM K Boae 02; KOIPIUIHMEHT TEIUIoNpoBoaHOCTH cramu Ac=58 Bt/(MK).
OmnpenenuTh TaKKe BCE YKa3aHHBIC BBIIIE BEJIWYUHBI, €CIIM CTEHKA CO CTOPOHBI BOJIBI IMOKPHITA
CJIOEM HAKHIH TOJIIUHOW OH; KOA(hdUIMEHT TeronpoBoaHocTH Hakunu Ax= 1 BT1/(MK). s
YKa3aHHBIX BApUAHTOB IIOCTPOUTH OIIOPBI Temrmeparyp OT ti A0 to. OOBACHUTE B YéM
3aKITI0YAeTCs BPEl OTJIOKEHHSI HAKUITU CTaJIbHBIX TIOBEPXHOCTSIX HArpeBa.

IIpouenypa oueHnBaHUsI KOHTPOJIBHBIX padoT

KontponsHas pabora mo aucuuiuinHe «TemnoTexHukay, MPOBOIUTCS UIsl CTYIEHTOB
ouHoil Qopmbl 00yueHus. 3a pabOTy BBICTABISETCS OICHKA «3aYTEHO/HE 3a4YTEHOM.
KonTponbHast paboTa BBINOIHIETCS B MIATOM CEMECTPE 00ydeHUsI.

B cocraB kaxxaoW KOHTPOJIBHOM pabOThl BXOAAT 3aAauyu, Tpedyroiue rpaduveckoro
omucanus mpoiieccoB. OObeM paboOThl cocTaBisieT 2 3aJaud U3 2 pa3/ieloB JAUCUUILIIHHBL.
Bapuant BbIOMpalOT WHAMBHAYaTbHO TIpENoOJaBaTeleM UCXOAs W3 HOMepa CTyIAeHTa IO
KypHaIy.

[Ipu omeHke ypOBHSI BBITIOJHEHUS KOHTPOJIHHOW PpabOThI, YCTAHOBIIEHBI CIETYIOLINE
KpUTEPUH:

® yMeHHe paboTaTh C 00bEKTaMU U3YYEHUs, KPUTHUYECKUMU UCTOYHUKAMU, CIIPAaBOYHOM
Y SHUUKIIONEUYECKOH JINTepaTypoil;
yMEHHE COOMPATh U CHCTEMAaTU3UPOBATh MPAKTHYECKUN MaTepHal;

YMEHHUE CaMOCTOSITEIIbHO OCMBICIIATE MPOOJIeMy Ha OCHOBE CYIIECTBYIOIIUX METOAMK;
YMEHHE JJOTUYHO U TPAMOTHO HM3J1araTh COOCTBEHHbIE YMO3AKTIOUEHHUS U BBIBOJIBI;
yYMEHHE aHATH3UPOBaTh U 0000IaTh MaTepua;



® YMCHHUC I10JIb30BAThCA riI100aabHBIMHI I/IHCI)OpMaL[I/IOHHBIMI/I pecypcaMu U MpPaBUIIbBHO
UX TIPETOIHECTH B KOHTPOJIbHOH paboTe.

IIpu oueHke ompenensercs MOJHOTA, TOYHOCTh M IOCIEN0BATEIBHOCTb H3JI0KCHUS
MBICJICH TpU pelICHUH 337ay, HAIMYKUE JTOCTATOYHBIX MOSCHEHHUH, YUCIO M XapakTep OLIMOOK
(CyliecTBEHHbIE WIIM HECYIIECTBEHHBIE), a TaK K€ IPOLEHT NPaBUIbHO PELIEHHBIX 3a4a4.

CymiecTBeHHBIE OIIMOKHM CBSI3aHBI C HEJOCTATOYHON TJIyOMHOW M OCO3HAHHOCTHIO
pelieHus (HampuMep, CTYIEHT HENpaBWJIbHO CJlielall IEepeBOJ] U3 HE OCHOBHBIX €IMHMIL
U3MEpPEHUsl B OCHOBHBIE, JIOMYCTUJ OMIMOKM MpPU BBIBOJE PacdyeTHON (OpMyJibl, MOIY4YUIT HE
[IpaBUJIbHOE 3HAYEHHUE BEJIUUNHBI).

HecymiectBeHHbIe OIIMOKH ONPENENSIOTCS HETIOJIHOTOM pelieHns (HanpuMep, CTyIeHTOM
yIOyIIeH U3 BUAa Kakoil — nu00 HexapaKTepHbIH (DaKT MpH pelIeHUH 3a/adi) K HUM MOXKHO
OTHECTH OTNUCKH, JOMYyLIEHHbIE 10 HEBHUMATEIbHOCTH.

Kpurepuu onenku:

- OLIEHKA «3a4TEHO» BBICTABJIAETCS CTYAEHTY, B CIly4ae, €CIM KOHTpOJIbHas paboTa
BBINIOJIHEHA 110 CBOEMY BapHaHTy, MPUBEICHbl PHCYHKH, TaONULbl M WUIIOCTPAIUH,
HEOOXOIUMBIE [UIsl PEeUIeHUs] U MPU 3TOM NPAaBUIBHO WM C HE 3HAUUTEIbHBIMH HEJOUYETaMU
KOHTPOJIBbHON palbOThI;

- OILIEHKa «HE 3auTeHO» BBICTABIAETCS CTYIEHTY, €CIM OH IpH pEIIeHUH 3a/1ad
JOTIYILIEHBI TPYOble OIINOKU WM HEAOYETHI.

6. SATAHMS 111 KOHTPOJIbHOM PABOTBI 3AOYHOI ®OPMbI OB YUEHMS

Br10op 3amanuii 171 BBIMOJTHEHUSI KOHTPOJIBHOW PabOThI 1O Kypcy «TermIoTeXHUKa» CTYICHTOB
3a04yHON (OpMBI OOy4YEHHS] IO HAIMpPaBJICHUIO TOJATOTOBKU «ATPOMHKEHEpPHUS» B IIECTOM
cemecTpe 0OydeHUs MPOU3BOIUTCS 10 MOCcHeAHEN udpe Ui cyMMe MOCIeTHUX HUp 3a4eTHOM
KHIKKU.

3aoaua 1. I'a3 maccoii m= 1 uMeeT HayaIbHbIE MapaMeTpbl - JaBiieHue P1 u Temmneparypy ti.
[Tocne monuTPONMHOro U3MEHEHUS! COCTOSIHUS ra3a 00bEM ero cran Ve aasinenue Pz. Onpenenuts
HavyanpHbI 00BeM Vi, KoHeuHylo Temneparypy T2 Trasza, MoKa3zareiab MOJUTPOIBI N,
TeroéMkocTh nporiecca C, padoty pactmpenus raza £, u3meHeHue BHyTpeHHel sneprun AU u
u3MeHeHnue sHTporuu AS. OnpenennTh 3TH KE BEIUYHUHBI, €CJIM U3MCHEHHE COCTOSHHS rasa
MIPOMCXOJUT 0 U30TEPME JO TOTO K€ 3HAUCHUS KOHeuHoro oonéMa V. Chenarh W 3ammcath
BBIBOJIBI 110 TIOJYYEHHBIM pacuéTHhIM JaHHBIM. [lokaszats npoueccel B P-V u T-S - auarpamMmmax.

KonTtponsusiii Bompoc. KakoBel o0mas (opMmynupoBka U MaTeMaTHUECKOE OIpeJielieHue
MepBOro 3aKkoHa TepMmoauHamuku? JlaiiTe ompeneneHue U OOBACHUTE (PUIUYECKYIO CYIIHOCTD
BEITUYMH, BXOJSIINX B ypaBHEHHE MEPBOTO 3aKOHA TEPMOJMHAMHUKHU.

3aoaua 2. Onpenenuts napaMmeTpsl pabodero Tena B XapakTePHBIX TOYKAX MAaTbHOTO IIMKIIA
MOPIUIHEBOTO JBUTATEINS C U30XOPHO - U300apHBIM MOIBOJOM TETUIOTHI (CMEIIaHHBIH LIUKIT), €CITU
W3BECTHBI JaBiieHue P1, u Temmepatypa t1 pabouero tena B Havane ckaTus. Crernens cxatus €

CTETIeHb IPeIBAPHTEILHOTO PACIIMPEHHs © | CTeNeHb NOBBIIEHNS JaBICHHS 3a1aHbI A
Omnpenenuts paboTy, MOJydaeMyr OT IUKJIA, MOJABEAEHHYIO M OTBEICHHYIO TEIUIOTY,
tepmudeckuid KIIJ[ nukia u m3MeHeHHe SHTPONUHU OTAENbHBIX MPOIECCOB IMKIA. 3a pabodee
TEJI0 IPUHATH BO3JYyX, CUUTas €ro TEIUIOEMKOCTb B PACUETHBIX HHTEpBajax TEMIEpaTyp
noctostHHOM. [TocTpouTs Ha "MIITMMETpOBKE" B MaciiTabe 3TOT LUK B KoopAauHatax P-V u T-
S. JlaTb K OTy4eHHBIM rpauKaM COOTBETCTBYIOIIUE MOSICHEHHUS.



Koutponensiii  Bompoc. [lpuBenure OCHOBHbIE  (OPMYIUPOBKM  BTOPOTO  3aKOHA
TEPMOAUHAMUKH.

3adaua 3. llokazaThb CpaBHUTEIBHBIM PACYETOM I€JIECOO0PA3HOCTh NPUMEHEHHUE Iapa
BBICOKMX HauyaJbHBIX [apaMETPOB U HU3KOIO KOHEYHOIO JABJICHHUS Ha MPUMEpE MapOCHUIIOBOM
YCTaHOBKH, paboTaromeil mo nukiy PeHkuHa, ompenenuB pacnojiaraeMblil TeTUIonepena,
tepmuuecknii KIIJ[ nukina u yaenpHblid pacxon nmapa Ui ABYX pa3jJudHbIX 3HAYCHUW HAaYaJIbHbIX
1 KOHEYHBIX [TapaMeTPOB Iapa.

VYka3arb KOHEYHOE 3HAYeHHE CTeNeHu cyxoctu. M3o0pa3utrh cxemy mnpocTeifien
MapOCHIJIOBOM YCTaHOBKHM U JIaTh KpaTKoe omucaHue e€ paboTsl. IlpeacraButh nukin Penkuna B
muarpammax P-V u T-S. 3agauy pemarts ¢ momomipio H-s quarpaMmer.

[IpencraButs rpaduueckoe penienue 3aaaun B H -S muarpamme.

3aoaua 4. Onpenenuth MOTepU Temja 3a 1 yac ¢ OJHOTO MeETpa JUIMHBI TOPU3OHTAIBHO
PACIOJIOKEHHON MIJIMHIPUYECKON TPYyObl, OXJIaxgaeMoil cBOOOJHBIM MOTOKOM BO3/yXa, €CIH
W3BECTHBI HAPYXHBIH qrameTp d TpyObl, Temreparypa CTEeHKH TpyObI IC Temmeparypa Bo3ayxa ts
B [TOMEILIEHUU.

KonTtponsnbsiii Bompoc. Kakumu OCHOBHBIMH Oe3pa3MEpHBIMU YMCIaMU  (KPUTEPUSIMHU)
o00Ms1 onpeaenseTcss KOHBEKTHUBHAs TeIulonepesadya U KakoB (PU3HMUECKUN CMBICH ATUX YHUCEI
nogoowus?
3aoaua 5. Tlnockasi ctajgbHas CTEHKa TOJIIMHOW OC OMBIBAETCSA C OJHOM CTOPOHBI TOPSIUUMU
razamMM C TEMIIepaTypoil ti, C JOpyrod CTOPOHBI BOJIOM C TemIieparypoi tz. Onpenenutb
ko3¢ unmenT Teronepenaun K ot razoB K BoJie, yIeIbHbBIN TEIIOBOM MOTOK (] U TEMIIEpaTypbl
00enx MOBEpXHOCTEN CTEHKHU, €CIIU U3BECTHBI KOA((ULIMEHTHI TEIUIONepeaun OT ra3a K CTeHKe
al u oT creHku K Bojae 02; ko3dduumeHT TeruionpoBogHOcTH cTanu Ac=58 Bt/(MK).
OnpenennuTte Takke BCE yKa3aHHBIC BBILIC BEJIIMYMHBI, €CIM CTCHKA CO CTOPOHBI BOJBI MOKPBITA
CJIOEM HaKWIH TOJIITUHOW OH; KOA(hdUIMEHT TeruonpoBoaHocTH Hakunu Ax= 1 BT1/(MK). Jlns
yKa3aHHbIX BApUAHTOB IIOCTPOUTH OSMIOPHl Temmeparyp oT ti1 a0 t2. OOBACHUTE B 4éM
3aKJIFOYAETCs BPEl OTJIOKECHUS HAKUIIN CTAJIBHBIX IIOBEPXHOCTAX HAarpeBa.

KontponpHbiii Bompoc. B uém paznmume Mexay KodpduimeHTaMu TEIUIOOTAAYd U
TEIUIONEPEa4yt, U KAKOBA CBA3b MEKy HUMU.

NuauBuayanbHble 3aaHKs /151 KOHTPOJbHOM PadoThl 3204HO GOpMBI 00yUeHUsI

Tabmuna 1- Homepa BapraHTOB, BKIIOYAaEMBbIX B 3a/1aHue (3amada) 1

Bapuant Pon L oC Py, m, P2, Vo,

3alaHKs rasa ' Kre/cm? KI' Kre/cm? M3/KT
1 BO3/yX 4 20 1 20 0,21
2 BO3/TyX 0 1 1 8 0,14
3 BO3/TyX 15 1 1 1,6 0,83
4 BO3JIyX 150 25 1 60 0,024
5 BO3YX 250 50 1 70 0,025
6 BO3J1yX 0 1 1 16 0,039




7 BO3/yX 172 1 4 0,33

8 BO3/TyX 617 45 11 0,25

9 BO3.yX 45 0,9 32,6 0,08
10 BO3/yX 1627 32,6 2,7 1
11 BO3/yX 57 0,85 37,6 0,08
12 BO3/IyX 1907 60,2 2,2 11
13 BO3/TyX 27 0,95 4 0,33
14 BO3/TyX 20 1 3 0,4
15 BO3/TyX 409 51 1 1,25
16 BO3/IyX 30 1 12,3 0,15
17 BO3/TyX 2102 47,1 3,8 0,9
18 BO3IyX 20 0,95 30,8 0,07
19 BO3/IyX 1857 30,8 3,8 0,9
20 BO3/IyX 47 1 40 0,07
21 BO3.YX 2507 81,4 3,56 0,9
22 BO3/TyX 17 6 3 0,9
23 BO3/TyX 20 6 11 3,3
24 BO3/YX 0 0,8 29 0,077
25 BO3.yX 1313 46,4 1,43 1,2
26 BO3/YX 17 1 2,8 0,83
27 BO3/TyX 30 3 97,2 0,025
28 BO3JyX 1577 164 1 1,25
29 BO3/TyX 24 1 3 0,39
30 BO3JIyX 1327 6 11 3,65




Tabmuua 2- Homepa BapraHTOB, BKIIIOYaeMBIX B 3aJ[aHue (3a1a4a) 2

Bapuanr P1, 4.0 . , N

3a/1aHust Kre/em?
1 0,8 87 7 1 3,2
2 0,9 45 13 2,2 1
3 0,85 57 15 1,4 1,6
4 1 30 6 1 3,1
5 0,95 20 12 1,4 1
6 1 47 14 15 14
7 1 15 16 1,4 1,6
8 0,8 0 13 1,3 1,6
9 1 20 12 1,3 1,7
10 0,9 30 14 2 1
11 0,8 20 13 1 15
12 1 27 5 1 3,2
13 0,95 25 12 14 1
14 0,8 7 12 1,3 1,7
15 1 45 13 2,02 1
16 0,85 50 14 14 15
17 0,9 45 15 15 1,3
18 1 27 11 14 1,6
19 0,85 87 6 1 3,1
20 0,95 23 12 1,3 1
21 1 17 13 1,3 15
22 0,95 45 12 2,1 1
23 0,9 20 13 2,2 1
24 0,85 37 15 1,3 15
25 0,8 17 7 1 3,2
26 1 57 7 1 3,2




27 0,95 45 13 2,2 1
28 0,9 37 14 2,2 1
29 0,85 67 15 2,2 1
30 1 7 7 1 3,2

Tabmuua 3- Homepa BapraHTOB, BKIIIOYaeMBIX B 3a7aHue (3a1ada) 3

[Tapametpsl napa 1 Bap.

[Tapamerpsl nmapa 2 Bap.

Bapuant Py B Pr B
s Kre/cm? b'C kre/cm? | krc/em? b’C Kre/cm?
1 24,7 350 0,098 24,7 450 0,090
2 98 327 0.039 98 427 0.039
3 98 327 0.039 98 527 0.039
4 98 327 0.039 98 627 0.039
5 98 327 0.039 98 727 0.039
6 19.6 400 0.039 24.9 400 0.039
7 19.6 400 0.039 58.7 400 0.039
8 19.6 400 0.039 98.0 400 0.039
9 29.4 400 0.98 29.4 400 0.098
10 29.4 400 0.98 29.4 400 0.078
11 29.4 400 0.98 29.4 400 0.059
12 29.4 400 0.98 29.4 400 0.039
13 29.4 400 0.98 29.4 400 0.019
14 24.7 350 0.098 39.2 350 0.098
15 35 450 0.04 35 600 0.04
16 35 450 0.04 200 450 0.04
17 35 450 0.04 200 600 0.04
18 35 450 0.04 90 450 0.04
19 35 450 0.04 90 650 0.04
20 35 450 0.04 300 650 0.04
21 24.7 350 0.098 240 565 0.098
22 35 435 0.04 90 435 0.04
23 90 535 0.04 130 565 0.04
24 130 565 0.04 200 565 0.04
25 29 400 0.04 90 600 0.04
26 125 450 0.98 130 650 0.098




0.098

0.098

0.098

0.098

727
600
727
750

130
240
300
240

0.98
0.98
0.98
0.98

480
565
580
650

90
130
240
200

27

28
29

30

H-s muarpamma

85

8,0

75

7.0

6,5

6,0
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Tabnuua 4- Homepa BapraHTOB, BKIIIOYaEMBbIX B 33/1aHue (3am1a4a) 4

Bapuanr d, tc ts
3a1aHust MM oC oC
1 17 100 15
2 21.3 150 20
3 26.8 200 25
4 335 250 30
5 42 300 15
6 48 350 20
7 60 400 25
8 75.5 450 30
9 57 100 15
10 76 150 20
11 89 200 25
12 108 250 30
13 133 300 10
14 159 350 15
15 17 400 20
16 21.3 330 25
17 26.8 300 30
18 335 200 10
19 42.3 150 15
20 48 100 20
21 60 150 25
22 75.5 200 30
23 57 250 10
24 76 300 15
25 89 350 20
26 108 400 25




27 133 100 30
28 159 200 10
29 200 400 30
30 150 300 25

Tabmuua 5- Homepa BapraHTOB, BKIIIOYaeMBIX B 3a7aHue (3a1ada) 5

Bapuant d, OH, a, o, t1 t2

3a/1aHust MM | MM Bm/ (MZ ‘K ) Bm/ (MZ K ) oC oC
1 1 10 186 4419 1200 220
2 2 5 174 3489 1100 200
3 1 4 163 2907 1000 180
4 1 3 151 2326 900 160
5 1 2 140 1744 800 140
6 2 10 70 1163 850 150
7 1 9 81 2326 950 160
8 2 6 93 3489 1050 170
9 1 7 105 4652 1150 180
10 2 6 116 5815 1250 190
11 1 7 58 1163 900 225
12 2 6 47 1140 800 200
13 1 5 35 1116 700 175
14 2 4 24 1093 600 150
15 1 3 12 1070 500 125
16 2 8 64 2560 575 110
17 1 7 58 2442 675 120
18 2 6 52 3326 775 130
19 1 5 47 2210 875 140
20 2 4 41 2093 975 150
21 1 2 47 3489 1000 100
22 2 3 58 4652 900 125
23 1 5 70 4071 1050 135
24 2 6 52 5234 950 150
25 0.5 7 64 2326 800 200
26 1 5 76 2442 850 210




27 2 8 49 3605 975 175
28 0.5 5 17 1163 400 100
29 1 8 24 1454 500 120
30 15 4 29 1745 600 140

IIpouenypa oneHuBaHUSI KOHTPOJIbHBIX padoT

KontponeHast pabora no mucummuimae «Ternodusukay, MPOBOAMTCS ISl CTYIACHTOB
3a049HON (opMbl OO0ydeHHMs. 3a paboTy BBICTABISCTCS OICHKA «3a4TCHO/HE 3a4TCHOY.
KoHTposbHast paboTa BBINOJIHSIETCS B IIIECTOM CEMECTPE 00YUEHHUS.

B cocraB kaxaoi KOHTpOJBHOW pabOThl BXOJAT HE TOJBKO 3ajaud, TpeOyrolue,
rpauyecKkoro ONMMucaHus MPOLECCOB WM aHAJIM3a SIBICHUNM B KOHKpeTHOW cuTyanuu. O0obem
paboThsl cocTtariseT 5. BapuanTel 3aaun BRIOMPAIOT MO TAOIUIIE UCXOJI U3 TIOCIETHUX OJTHOM
i AByX mu@p Ne 3ayeTHOW KHWXKKM CTYAEHTa, KOTOpas COACPKHUTCA B METOJUYECKOM
YKa3aHUU JUCLMIUINHBL.

[Ipn oneHke ypoBHSI BBINIOJHEHUS KOHTPOJIBHOM pabOThl, YCTAHOBJEHBI CIIETYIOLIUE
KpUTEPUH:

e yMmeHHEe paboTaTh C OOBEKTAMM H3YYEHHS, CHPAaBOYHOM M SHIMKIONEANYECKON
JINTEPATYPOH;
yMeHHe coOOUpaTh U CUCTEMATU3UPOBATh MPAKTUYECKUI MaTepua,

YMEHHE CaMOCTOSATEIbHO OCMBICIIATH TPOOJIEMY HAa OCHOBE CYLIECTBYIOIINX METO/IUK;
yYMEHHE JIOTUYHO ¥ IPaMOTHO M3JaraTh COOCTBEHHbIE YMO3AKIIOUEHHSI U BBIBOIBL;
yYMEHHUE aHAJTN3UPOBATH U 000011aTh MaTepUa;

YMEHHE MOJIb30BaThCs TNI00aIbHBIMU MH(GOPMAMOHHBIMU PECypcamMH U MPaBHIIBHO
WX MPENOJIHECTH B KOHTPOJIBHOU padoTe.

[Ipn ouenke ompeznensercs MOJHOTA, TOYHOCTh U TOCIEIOBATEIBHOCTh H3JI0KEHUS
MBbICIIEH MPU pPEHIeHUH 3aJay, HaJIW4Yhe NOCTATOYHBIX MOSCHEHUH, YUCIIO U XapaKTep OIINOOK
(CyliecTBeHHbIE MIIM HECYIIECTBEHHBIE), a TaK K€ MPOLEHT MPaBUIbHO PEIIEHHBIX 3a1a4.

CyiiecTBeHHbIE OIIMOKM CBA3aHbBl C HEJOCTATOYHOM TIYyOMHOW M OCO3HAHHOCTBHIO
peuieHus (HampuMep, CTYOEHT HEMpaBWJIbHO CJejall MEepeBOJl M3 HE OCHOBHBIX €IUHUI]
U3MEpEeHUsi B OCHOBHbBIC, JOMYCTUJ OIIMOKU NMPH BBIBOJE pacuyeTHON (OpMyJbl, MOIY4YHUT HE
MPaBUJIbHOE 3HAYECHHE BEJIHYMHBI).

HecymiectBeHHble OMIMOKH ONPENENSIOTCS HETIOJIHOTOM perieHus (HanpuMep, CTyIeHTOM
YIYIIEH W3 BUJAA KaKoW — JIMOO HeXapakTepHbIH (aKT MpH pPElICHHH 3a/laud) K HHUM MO>KHO
OTHECTH OMUCKH, JOMYyIIEHHbIC 10 HEBHUMATEIbHOCTH.

Kpurepun onenkmu:

- OICHKAa «3a4YTCHO» BBICTABJIACTCA CTYACHTY, B CJIydac, C€CIIM KOHTPOJIbHAA pa60Ta
BBIIIOJIHCHA 110 CBOEMY BApHUaAHTY, M[PUBCACHBI PUCYHKH, Ta6J'H/II_U>I U WUIIOCTpAaluy,
HeO6XOI[I/IMBIe AJI1 pCHICHUSA W IPHU 3TOM HPABUIIBHO HWJIM C HE3HAYUTCIIbHBIMU HEI0YCTaAMU
peuIniI HC MCHEC 5 3agau KOHTpOHBHOﬁ pa6OTI:>I;

- OICHKa «HC 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH PCIINII MCHEC 5 3aga4y UM
IIpU pCHIICHUHA 3a/la4 OOITYIICHbI pr6He OIIMOKHU WU HCOOYCTHI.
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