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JINCT COT'JIACOBAHMIA

[Iporpamma coctaBiena B cootrBeTcTBUU ¢ ®I'OC BO mno HampaBieHUIO MOJATOTOBKU
19.03.03 [IpoxyKThl MUTAHUS JKUBOTHOTO IMTPOUCXOKIACHHUS.

Pazpabotuuk: K.T.H., f1o1. buprokos A.JI.

IIporpamma o1oOpeHa Ha 3aceJaHUU Ka(eapbl SHEPreTUYECKUX CPEICTB U TEXHUUYECKOIO
cepBuca ot «24» siuBaps 2023 roaa, npoTokosn Ne 6.

3aB. kadeapoii: KaHa. TeXH. HayK, JoueHT bupiokos A.JL.

Pabouas nporpamma IUCHUILUIMHBI COTJIACOBaHA HA 3aCE€AAHUU METOJINYECKON KOMHCCUU
uHXeHepHoro dakynpTera «16» despans 2023 roxa, mporokoi Ne 6.

[Ipencenarens METOAMYECKONH KOMUCCUM: KaH/I. TEXH. HayK, To1eHT bepnennukos E.A.



1 eapb 1 320294 AUCHUTIIMHBI

Llenw - oBnasieHUE TEOPETHUYCCKUMH 3HAHUSMH U MMPAKTHUYCCKUMH HaBBIKaMU 110 3 dex-
TUBHOMY HCITIOJIb30BAHHUIO TEIUIOTEXHUYECKOTO OO0OPYIOBaHUS, pPallMOHAILHOMY HCIOJIb30Ba-
HUIO SHEPTUH U SKOHOMHH TEIJIOTHI U TOIUIMBA B IMUIIEBOM MPOMBIIIIEHHOCTH.

3aoauu:
—  TMOJIyYdTh HPEACTABICHHUS O MPOIECCaX B3aUMHOIO MPEBPAICHHs TEIUIOTHI U PabOThI, KOTO-
phI€ SIBIISTIOTCSI OCHOBOM TEOPHH TEILIOBBIX JBUTATENEH M XOJIOAMIBHBIX MAIIMH
—  M3YYHTh CBOIMCTBA TEPMOJAMHAMHYCCKON CHCTEMBI, pab0OYUX TEI U MX IapaMeTPhl, CBOWCTBA
UJICATbHBIX U PEAIbHBIX ra30B, OCHOBHBIX TEPMOJINHAMUYCCKUX MPOIECCax
—  TMOJIyYdTh NpPECTaBICHUE 00 MCIIOIH30BAHUU OCHOBHBIX TEPMOIMHAMHUECKHX MPOIECCOB B
TETUIOTEXHUYECKUX U TEPMUYCCKUX YCTPOMCTBAX.

2 MecTto aucuMiuinHbl B cTpykrype OOII

JuctmmumHa «TermoTexHukay OTHOCUTCS K 00s3aTeIbHBIM JUCIUIUIMHAM BapHaTUBHOU
YacTW OCHOBHOI 00pa3oBaTeibHON MporpaMMel Beiciiero oopazosanus (OOIl BO) nmo nanpas-
neanto noarotoBku 19.03.03 — IpoayKTel mUTaHUS KUBOTHOTO MPOMCXOXACHUS. MHIEKC 1Mo
yuebHoMmy 1uiany — b1.0.18.

K umcny BXOAHBIX 3HAHMI, HABBIKOB M KOMIETEHUMii CTYICHTa, MPUCTYMAIOMIETO K
U3YYEHUIO TUCIHUILIHHBI « TerIoTeXHnKay, JOIKHO OTHOCUTRCS CIIeIyoIee:

CTYJCHT A0JIK€H 3HATh:

— OCHOBHBIEC TIOHSATHS M METO/Bl MaTEMAaTUYECKOTO aHAIN3a, JIMHEHHON anreOphl U aHAJIUTHYe-

CKOIl TreoMeTpuH, TUCKPETHOW MaTeMaTUKH, TeopuHu IudepeHIuaNbHbIX YpaBHEHUN, TEOpUn

BEPOSTHOCTH M TEOPUM MAaTEMaTHUECKOW CTATUCTHKH, CTATUCTHYECKHX METOIOB 00pabOTKH HKC-

NEPUMEHTAIBHBIX TAaHHBIX, 3JIEMEHTOB TEOPUH (DYHKIMH KOMIUIEKCHON TIEpEMEHHOI;

— (yHIamMeHTambHBIe pa3feibl GU3NKH, B T.4. (U3NUECKHE OCHOBHI MEXaHHWKH, MOJEKYISPHYIO

(GU3UKY ¥ TEPMOJIMHAMHUKY, SJIEKTPUYECTBO U MarHeTU3M, ONTHUKY, aTOMHYIO U SJIEPHYIO (PU3HKY;
yMeThb:

— MCIIOJIb30BaTh MaTeMaTHUYeCKUi anmapar aasi 00paboTKM TEXHUYECKOH U YKOHOMUYECKOW MH-

dopMaruu 1 aHaTM3a TaHHBIX, CBA3aHHBIX C MAIIMHOMCIIONB30BAaHUEM M HAJICKHOCTHIO TEXHH-

YECKHUX CHUCTEM;

— HCIIONIb30BaTh (PM3MUECKUE 3aKOHBI JIS OBJIA/ICHHUSI OCHOBAMH TEOPUH U TIPAKTHKHA WHXKEHEPHO-

ro ooecnieuenust AIIK;

BJIA/1€Th:

— METOJ[aMH MTOCTPOEHHSI MAaTEMAaTHUECKUX MOJIeNIe THITOBBIX MPOo(hecCHOHAIBHBIX 3a/1a4;
— METOJaMH MTPOBEICHNUS (PU3NIECKUX N3MEPEHUH.

OcBoenne y4eOHOU TUCIMIUIMHBI « TemIOTeXHUKa» 0a3upyeTcss Ha 3HAHUSAX U YMEHUSX,
MOJYYCHHBIX CTYJEHTaMH TPH W3yYeHWH TaKUX IUCHUIUIMH Kak «Dusnka», «MartemaThkay,
«Oprannueckas XUMHU.

3HaHMsI, YMEHUS U HaBBIKH, (pOpMHUpYEMbIE TaHHOHN y4eOHON AUCUUIUIMHON, HEOOX0au-
MBI JIJIS1 U3YYEHHSI TIOCIEIYIONINX TUCIHUIUINH: «XIaJl0TexHuka», «lIpoiecchl 1 anmapartsl Mu-
IIEBBIX MPOM3BOJICTBY, a TAKXKE SBISIOTCS 0a30i It 3(h(HEKTUBHOTO MPOXOXKIECHHS TPOU3BO/I-
CTBEHHOM NMPaKTUKH U MOATOTOBKU K UTOTOBOM aTTECTaIUH.

O6macth mpodhecCHOHATBHON NEITETEHOCTH BBIITYCKHUKOB:

— 01 O6pa3zoBanue u Hayka (B cepax: HAyUYHBIX UCCIEIOBAHUN TEXHOJIOTHI TPOTYKTOB
KHUBOTHOTO MTPOMCXOXKJCHUS Pa3IMYHOI0 Ha3HAuUeHHs; MPO(EeCCHOHANBHOT0 00y4YeHus, mpodec-
CHOHAIFHOTO 00Pa30BaHUs U JOTIOIHUTEIBLHOTO POodhecCHOHATLHOTO 00pa30BaHMs);

— 22 INumeBas NpOMBIIIJICHHOCTD, BKIIOYAst MPOM3BO/ICTBO HAITUTKOB M Tabaka (B cdepe
TEXHOJIOTHI KOMIUIEKCHOM TepepabOTKH MSCHOTO M MOJIOYHOTO CBIPBS). MPOAYKITHS (YCIYTH) U
TEXHOJIOTUYECKHUE TTPOLIECCHI;

O06BekTH TPo(heCCHOHATEHOMN ACITEIHPHOCTH:



— MUIIEBBIC NPEIIPUITHUS;

— cleUuaIu3upOBaHHBIC 1[eXa, UMEIoNINe (PYHKIIMU MUIIEBOrO MIPOU3BOJICTBA;

— cbIpbe, noay(adpuKaTel U MPOAYKTHI >KMBOTHOTO MPOUCXOXKIACHUS U THIPOOMOHTHI,
MPOIYKTHI IepepabOTKH (BTOPHUYHOE) U OTXO/IbI, MTUIICBBIC MHTPEAUCHTHI U JOOABKH,

— TEXHOJIOTHYECKOe 000py/I0BaHNE;

— TNpuodOpkL;

— HOpMAaTHBHasi, MPOEKTHO-TEXHOJIOTHYECKasl JIOKYMEHTAaIMsI, CAaHUTapHbIEC, BETEpPUHAP-
HBIE U CTPOUTENbHBIE HOPMBI U MTPABUIIA;

— MEeXAyHapoJHble CTAaHAAPTHI, METOJbl U CPEACTBA KOHTPOJISI KayecTBa ChIPbS, MOIY-
($abpuKaTOB ¥ TOTOBBIX MTPOJYKTOB;

— MPOCThIe UHCTPYMEHTHI KAYECTBA;

CHCTEMBbI Ka4yeCTBa,

— 0a3bl JaHHBIX TEXHOJIOTMYECKOT0, TEXHUYECKOTO XapaKkTepa,

— JlaHHbIE MOHUTOPHUHTA DKOJIOTMYECKON U OMOJIOTHYEecKOil 0€30MacHOCTH MPOJOBOIIb-
CTBUS U OKPYKAIOUIEH Cpeabl

Bunel npodeccronanbHOM 1eATebHOCTH BBIITYCKHUKOB:

— Hay4YHO-MCCIIEIOBATEIbCKAS;

— MPOU3BOJICTBEHHO-TEXHOJIOTMYECKASI.

— OpraHU3alMOHHO-YIIPABICHYECKAs

— TNPOEKTHAast

3 KomneTeHuun ody4uawuierocsi, popMupyembie B pe3yabTaTe 0CBOCHHUS y4eOHOH TUCIIN-

IIJINHBI

[Ipouiecc u3yueHus: MUCHUTUIMHBI « TerIOTeXHUKa» HampaBieH Ha (OpMHUpPOBAHUE CIie-
nytonux komretreHnuit B coorBeTctBuu ¢ ®I'OC BO mno Hampasnenuto noarotosku 19.03.03
«IIpoayKThl MUTAHUS KUBOTHOTO MPOUCXOKACHUS, MPOQPUIb MOATOTOBKH « TexXHOIOrHs MOJIO-
Ka ¥ MOJIOYHBIX TIPOAYKTOBY:

KO,Z[ N HAaMMCHOBAHUC
KOMIICTCHII NN

KOI[ 1 HAUMCHOBAHUC MHAUKATOpPA JOCTHIKCHUA KOMIICTCHIIUN

OIIK -3

CniocobeH MCIob30BaTh
3HAHUSA WH)XCHEPHBIX
MPOIIECCOB TIPH  peliie-
HUU TpodecCHoHATBHBIX
3aga4 MW OKCIUTyaTaluunu
COBPEMEHHOTO TEXHOJIIO-
TUYECKOTO  00opyaoBa-
HUS 1 IpUOOPOB

NJ-lonk-3 Ucnonp3yer 3HaHUS TpaguuecKoro MOAECTUPOBAHUS HH-
JKEHEPHBIX 3a]1a4 JUIsl BBINIOJIHEHUS U YTEHUS TEXHUYECKUX YepTekei
B IPO(eCCUOHATIBHOM 1€ TEIbHOCTH

NJI-20nk-3 Pa3pabaTeiBaeT TEXHOJIOTHYECKHE MPOIIECCHI ¢ o0ecTeye-
HUEM BBICOKOTO YPOBHS 3HEprocOepekeHHsl U MCIOJIb30BaHUs HO-
BEUINNX JOCTHKEHUN TEXHUKU

NJ-2omnk-3 [IpuMeHsieT 3HaHUS OCHOB CTPOUTENILCTBA 3JAaHUM TpU
000CHOBAaHHUHU TPOEKTHPOBOYHBIX PEIICHUN

NI-4omk-3 OCylIecTBIsIET KCILTyaTallMl0 COBPEMEHHOI'O TEXHOJIO-
THYECKOro 000pyA0BaHHUS

4 CTpyKTYypa U colep:KaHue Y4eOHOi 1 CHUTIHHBI

OO0mas TpyA0eMKOCTh TUCIUTUIHHBI COCTABIISICT 3 3a4CTHBIC €IMHUIIBL.
4.1 CtpykTypa y4eOHOM QM CUMILIHHBI

OYHO 3209HO
Bun yuebnoli paboThl Beero CeMECTp Beero Kych
AyauTOpHBbIE 3aHATHS (BCEro) 68 68 16 16
B TOM 4HUCIJIC:




Jlexiuu (JI) 34 34 8 8
JlabopaTtopusie paboTs (JIP) 34 34 8 8
CamocrosiTesibHast padoTa (Bcero) 36 36 88 88
3a4eT 3a4er 3auer 3auer
Bug npomexxyTouHOM arTecTaiuu KourponbHas | KonTponsHas
pabora pabora
Yachl 4 4 4 4
OO01mast TpyJ0€MKOCTh, YaChl 108 108 108 108
3a4eTHbIE €IUHULIB 3 3 3 3

4.2 Conepxxanue pas3aesioB y4eOHOM THCIUTIINHbBI

Pazoen 1. Texnuueckas mepmoouHamuxa

Beenenue. OcHOBHBIE TMOHATUA W onpeneneHus. llpenMer  TexHHYECKOM
TEPMOJUHAMUKA U €€ MeTonbl. CBA3b TEIUIOTEXHUKH C JPYTUMHU OTpacisIMM 3HAHUM.
OcHoBHble 3amaun  Kypca. Pabouee Tenmo. OcCHOBHBIE HapaMeTpbl  COCTOSHUS.
TepmonnHamuyeckass cucrema. PaBHOBECHOE M HEPABHOBECHOE COCTOSIHUE. Y PAaBHEHUE
cocrosiHus. Teruiota u pabotra kak (opmbl nepenayd TEIIOTHl. TepMOAMHAMHYECKHMA
npouecc. Obpatumele 1 HeoOpatuMble npouecchl. Kpyrosele mponeccsl (nukisl). Cmecu
uaeanbHbIX ra3oB. CrocoObl 3amanusi coctaBa cmecu. COOTHOIIEHHE MEXKIY MacCOBBIMH,
00BEMHBIMH JOJISIMU. Bhruucienne Mexmay MacCOBBIMH, OObEMHBIMH JTOJIIMU. Beraucienue
napamMeTpoB COCTOsIHUA cMecu. OnpenieneHne Kaxxyeincss MoJIeKyJJIspHOM MacChl U ra30BOM
noctossHHOM cMecu. Termoemkocts. MaccoBas, 00beMHass U MOJSIpHAs TEMJIOEMKOCTb.
TemnoeMKoCTh MpU MOCTOSHHOM O0ObEME W JIaBJI€HUHU. 3aBUCUMOCTb TEIUIOEMKOCTH OT
TeMIeparypsl U gaBiaeHus. CpeqHsas U UCTUHHAS TEIUI0eMKOCTh. DOopMyIbl M TaOIULIbI 1S
ONpElENCHUs] TEIUIOEMKOCTH. TeruloeMKOCTh CMECH HAcalbHBIX ras3oB. IlepBbli 3aKkOH
TepMoarHaMuKH. CyniHoCTh 3aKoHa. POpMyIHpOBKA 3aKOHA. AHAJUTUYECKOE BBIPAKECHUE
3aKOHa IS OTKPBITBIX M 3aKpbIThIX cucTeM. OrpeaeneHue pabOThl U TEIUIOTHI Yepes
TEPMOJMHAMUYECKUE MapaMeTpbl cOCTOsiHUS Pu - aumarpamma. DHTanbnus. BTopol 3akoH
tepMoauHaMuKd. OCHOBHBIE (HOPMYITHPOBKH 3aKOHA. AHAJUTHYECKOE BBIPAKCHHE 3aKOHA.
Ontporusa. TS — mmarpamma. TepmommHamuyeckue mporecchl. OOmue MOHATHS O
TepMOJUHAMHUYECKOM Tporecce. OOmue METObI HMCIONMB30BAHUS TPOIECCOB H3MEHEHUS
coctosiHusl pabounx Ten. M3oOpaxkeHue B KOOpAMHATAX pV u Ts. OcHoBHbIE
TEPMOJUHAMHUYECKHE MPOLIECCHI: N30XOPHBIA, N300apHBINA, U30TEPMUUECKUH, aquabaTHbIN —
YacTHbIE cllyyau NOJUTponHoro mnpouecca. Kpyroseie mnpoueccel. OOmiee MNOHATHE O
KpyroBoMm rmpouecce. [Ipsamoit u o6patHeiii nukin Kapao, ux ananus. TepMmoaunHaMudecKuit
KITJI u xomomgmnbHblii kodddunment. Lukmer aeurarens BHyTpenHero cropanus (IBC).
[{ukIBI ¢ M30XOPHBIM M M300apPHBIM MOJBOJIOM TEIIOTHI. M300pakeHrne IUKIIOB B PV U TS
nuarpammax. TepmoamHamuueckne u skceprernueckue KIIJ[ nuxinoB. CpaBHHUTENbHBIN
anamm3 nukiioB JIBC. Huxmer razotypouaabix ycTaHoBOK (I'TVY). LIukiasl ¢ M30XOpHBIM U
M300apHBIM TIOJIBOIOM TeTUIOTHL. PerenepatuBubie mukibl ['TY. M300paxkeHne MUKIOB B P-V
u T-S guarpammax. Tepmoaunamuueckue U  dkcepretuueckue KIIJ[  mukios.
CpaBuutenbublii aHanmu3 mukioB I'TY. Lukn uaeansHoro xommnpeccopa. Kiaccuduxarms
KOMIIPECCOPOB M MpuHUHMI jaeiictBuss. WMHnukatopHas auarpamma. HM3orepmudeckoe,
aaunabaTHOe W modUTponHoe cxarue. [lomHas pabora, HM30TEPMHUYECKOE Ha MPHUBOJ
KoMIpeccopa. MHorocrynenyaroe cxkarue. M3o0paxeHne TepMOIMHAMUYECKUX IUKIOB B
pv u Ts mumarpammax. HeoOxoammoe ckatue. OTHOCHTENBHBIM BHYTPEHHUI KIIJ
komnpeccopa. Pacuer morepr sHeprum u skceprernueckuit KIIJ[ kommpeccopa. Lluki
XOJOAWIBHBIX yCTAaHOBOK. Kilaccudukanus XOoJIOAWIBHBIX YCTaHOBOK. Paboume Tena.
XONMOMUIBHBIA ~ KOAPPHUIMEHT U  XOJIOAONPOM3BOAUTENBHOCTh. LMK BO3AYIIHOM
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XOJIOAWJIBHOM YCTaHOBKHU. LMK MapoBOil M KOMIPECCHOHHBIX yCTaHOBOK. IloHsTHe 00
a0COPOIIMOHHBIX U MAPOIKEKTOPHBIX XOJOAWIBHBIX YCTaHOBOK. TermmoBoit Hacoc. [TpuHImn
paboThl TeroBoro Hacoca. BomsHoit map. ®dusmyeckoe cocTosiHHME BemiectBa. lIponecc
napooOpa3oBaHusi B PV u TS KoopaumHaTax. TepMOIMHAMHUYECKHE TaONHIBI BOABI M
BoJsiHOTO mapa. Jluarpammer p-v, T-S, h-S BoasiHOrO mapa. Pacdyer TepMoauHAMUYECKUX
IPOIIECCOB BOJASIHOTO Mapa ¢ MOMOIIbI0 Tabmuil u h-S nuarpaMmel. [TpuHIMnuansHas cxema
IIapOCUIIOBOM yCTaHOBKHM. [{ukn Penknna. BinsiHue Ha4aibHBIX M KOHEYHBIX [1APAMETPOB Ha
tepmuueckuii KITJ[ rukna Penkuna. M3o0paxenue mukna p-v, T-S, h-S quarpammax. [Tytu
MOBBIIICHUSI YKOHOMHUYHOCTH TMApPOCHIIOBBIX YCTAaHOBOK. TermmopuKaluOHHBIA ITUKII.
Bnaxubsiii Boznyx. Omnpenenenue mnoHsTHs «Bnaxusli Bo3nyx». OCHOBHBbIE BEIWYUHBI,
XapaKTePU3YIOIINE COCTOSIHMS BIAXHOro Bo3ayxa. |-d muarpamMma BIaKHOTO BO3IyXa.
Pacuet 0CHOBHBIX MPOIIECCOB (MOOTPEB, CYIIKa, CMECH BO3/1yXa U Pa3JIMYHbBIX MapoB).

Pazoen 2. Teopust mennooomena

OcHoBbl Teopuu TeraoodMeHa. Ilpeamer u 3amaun Teopuu. 3HaUeHHE TEIIOOOMEHa B
MPOMBINUICHHBIX Mpoieccax. OCHOBHBIE MOHSATUS U OmNpeaeneHus. Buabl mepeHoca TeroThI:
TEIUIONPOBOAHOCTh, KOHBEKIUS M H3ilydeHHe. OCHOBHBIE IOHATHS WM ONPENENICHUs. 3aKOH
Oypre. HuddepenunanpHoe ypaBHeHHE TerionpoBogHocTd. KosdduuueHT TemnaonpoBogHo-
cty. TemnonpoBOAHOCTE OAHOCIONHOM M MHOTOCIIOMHOM IIOCKOCTH CTEHKH, IMJIMHAPUYECKON
u chepuueckoit creHok. KoHBekTHBHBIA TeruiooOMeH. OCHOBHBIE MOHSATUS U OMpEIeNCHUSs.
VYpaBuenue Hpiotona-Puxmana, xos¢p¢dumment ternoornauu. Temmooomen usmydeHuem. Oc-
HOBHbIE MTOHATHS U ONpeAeNeHuUs, TEIUIOBOM OamaHC JIy9uCTOro Terioo0MeHa. 3aKOH TEIIOBOTO
u3nyuyeHus. TennooOMeH u3inydeHueMm Mexay tenamu. CioxHbli TermnoooMeH. Temnonepenaya
yepe3 OJAHOCIONHYI0 U MHOTOCTIOMHYIO TJIOCKYI0, HWIMHIIPHUECKYIO, cheprueckyto cteHku. Ko-
s dunment teronepenadn. TeruroBas u3ossaus. OCHOBBI pacdera TEIIOOOMEHa arapaTos.
Hasnauenue, xiaccudukanus 1 cxembl TermioooMeHa anmaparoB. [IpuHiun pacdera Temnoo0-
MEHHBIX amnmnaparoB. CpenHuil TeMmneparypHbiii Hanop. CoBpeMeHHbIE KOHCTPYKIIMH TPyOUaThIX
Y TUTACTUHYATHIX annaparos.

Pa3zoen 3. [Ipumenenue meniomol 8 NUUEBOL NPOMBILUTIEHHOCHU

KorenbHble ycTaHOBKH. TOIUIMBO, €r0 BUIBI U XapaKTEPUCTHKHU, DIEMEHTapHBII COCTaB
ToruiiBa. Temyora cropaHusl TOIUIMBA. YCJIOBHOE TOIUIMBO. IIpo6iieMbl SKOHOMHM TOIUIMBA U
nyTH ee pemeHus. OCHOBBI TOPEHUS M OpraHU3alys CKUTAaHMA TOIUIMBa. PacueTsl mporeccos
TOpPEHUs pa3IMYHbIX BUJOB TOIUIMBA. TeopeTnueckoe onpeaeneHne HeoOX0aMMOro KOJIMuecTBa
BO3ayXa. KoddduimeHT n3dbiTka Bo3ayxa. ht auarpammel mpoaykToB cropanusi. KoTisl u Ko-
TelbHbIE yCTaHOBKU. OcHoOBHbIe NMOHATHs. Kiaccupukanuss u ycTpOHCTB HapoBBIX M BOJO-
IpEeNHBIX KOTJIOB. TeroHocutenu. OCHOBBI TEIUIOBOIO pacueTa KOTENbHBIX arperaros. Tero-
Bo# Oamanc, KITJ

KOTEJIBHOIO arperata. Pacxon TomiMBa, yJelbHBIN pacxo]l TOoIuMBa. BecromorareiabHoe
000pyI0BaHHE KOTEJIBHBIX yCTaHOBOK. OToruieHue. MoImHOCTh cuctembl oToruieHus. OOrme
CBEJIEHUS, KiIacCU(UKAIMsA CHCTEM OTOIUICHHs. BHIBI TEIUIOHOCUTENEeH CHCTEM OTOIICHMS.
OronutenpHbIC (HarpeBaTenbHbIe) TPHOOPHL. Kinaccudukarnus. TernmoBoit pacyeT OTOMUTETHHBIX
npubopoB. Cucrtemsl BoasHOro otoruieHus. Knaccudukanus 1 ycTpoHCTBO CHCTEM BOISHOTO
otoruieHus. Bo3aymHoe otomenue. Knaccudukaius u ycTpocTBO CUCTEM BO3IYIIHOTO OTOI-
nenusd. [punnunel pacuera. Bentwisanusa. Mukpoknumar nomenienus. Cymika. CrnocoOsl cymi-
k. Pacxon terua Ha cymiky. CymmibHbIE YCTAaHOBKM M MX pacueT. OXpaHa OKpyKaroUen cpe-
11, BeiOpockl B aTMocdepy (TEMIoreHepupyONMX YCTPOMCTB, OT BEHTHIIALIMOHHBIX CUCTEM) U
UX BIIMSHUE Ha OKpY»Karoulyro cpeny. [IpeaenbHo-10omycTUMbIe KOHIEHTPAMU BEIOPOCOB B at-
moctepy (ITAK): MakcumanbHO-CyTOUHBIE M CpeHECYTOUHbIe. PaccesHue BpeaHOCTel B aTMO-
cthepe. [lonarus o npenenpHO-nomycTUMBIX BbiOpocax (I1B/]). OcroBsl 3HEprocHab)kenus. Oc-
HOBHBIE HAIIPABJIEHUSI SKOHOMUHU SHEPrOPECYpPCOB B MUIIEBOM NPOMBINIIEHHOCTH. [loBbIIEHNE
3¢ (HEeKTUBHOCTH HPHEPreTUUECKOTO U YHEPrOMCIONB3YIOEro 000pyAOBaHuUs. Y THIN3ALOHHbIE
YCTaHOBKH, [TOKa3aTelIH Ux padbora.



4.3 Pa3nesibl yueOHOM TMCHUIJIMHBI U BUAbI 3aHATHI

No Haumenosanue pasaena yueOHOI J1a6 - Kon-
pasit y Jlexknuu aboparop- | ~pc o Bcero
I1.11 JTUCIIUITIIINHBI HBIC pa6OTLI TPOJIb
1 TexHuveckas TepMOJIMHAMHKA 19 16 10 1 46
2 Teopus TermmooOMeHa 9 16 10 2 37
I[IpuMeHeHne TEIUIOTHEI B IIHLIE-
3 P t 6 2 16 1 25
BOH ITPOMBIIIICHHOCTH
Hroro: 34 34 36 4 108
5 Matpuna ¢popMupoBaHusI KOMIIETEHIHI M0 TUCIUITIHHE
No ObmrenpodeccroHaTbHBIE O6mee
- Pa3nensl nucHuniIvuael KOMIIETEHIIUH KOJIM9ECTBO
1.1 OIIK-3 KOMIIETeHIUH
1 TexHudeckas TepMOIMHAMHKA + 1
2 | Teopus TemnooOMeHa + 1
3 IIpyuMeneHne TEMIOTHI B MHUILEBOH + 1
POMBIIIJICHHOCTH

6 O6pa3oBaTe/ibHbIE TEXHOJIOTUH

OObemM ayauTOpHBIX 3aHATHI Bcero — 68 wac, B T.4. nekiun — 34 gaca, JabopaTopHbIe
paboThl — 34 yacos.
23,5 % - 3aHATHS B MHTEPAKTUBHBIX (hOpMax OT 00beMa ayAUTOPHBIX 3aHITHH.

Cemectp

Bun 3angarusa
(JI, I13, JIP
U ap.)

Hcnonbs3yeMbie HHTEpaKTUBHBIE 00pa30BaTEIbHbBIE
TEXHOJIOTUM U TEMA 3aHATUS

Kommuectso
JacoB

5

JIP

[TepBsIii 3aKOH TEPMOAMHAMUKH B MPUIIOKEHHUH K pe-
HICHUIO OJTHOM M3 TEXHUYECKHX 3a/1a4. JlaboparopHas
pabota Ha [1K ¢ BO3MOXHOCTBIO 00y4aeMoro ocy-
IIECTBIISATH HHTEPAKTUBHOE YIIPABJICHUE PacCMaTPH-
BaeMBIMH IPOIIECCAMU, CO3/1aBasi KOHKPETHBIE CUTYya-
U,

JIP

HccnenoBanue U3MEHEHHS TapaMeTPOB MPOIIECCOB
BIIAXXHOTO Bo3ayxa. JlabopaTopHas padora Ha [1K ¢
BO3MO>XHOCTBIO 00y4aeMOTr0 OCYIIECTBISATh HHTEPaK-
THUBHOE YITPaBJICHUE PacCMaTpPHBACMBIMHU ITIpoIecca-
MU, CO3/1aBasi KOHKPETHBIE CHUTYAIHH.

JIP

N3yueHne mporecca NCTEYEHNUS BO3AyXa Yyepe3 Cy K-
Batoieecs coruto. Jlabopatopnas pabora na I1K ¢
BO3MOXKHOCTBIO 00y4aeMOro OCYIIECTBIISATh HHTEPAK-
TUBHOE YIIpaBJIeHHE pacCMaTpUBAEMbIMH IIpoIecca-
MH, CO3/1aBasi KOHKPETHBIC CUTYAIIHH.

JIP

HccnenoBanue BAMSIHAS TEMITEPATyPhI Ha TEIUIOPO-
BOJIHOCTB TETIOW30JIALIMOHHBIX MaTepuaioB. Jlabopa-
tTopHas pabota Ha [IK ¢ BO3MOXHOCTHIO 00ydaeMOro




OCYILECTBIIATh NHTEPAKTUBHOE YIIPaBJICHUE paccMar-
PUBAaEMBIMH IIPOLIECCAMU, CO34aBasi KOHKPETHBIE CU-
Tyaluu.

JIP HccnenoBanue TerioodMeHa mpu cBOOOTHON KOHBEK-
LMY BJIOJIb BEPTUKAIBbHOW TpyObl. JIabopaTopHas pa-
6ota Ha [IK ¢ BO3MOXXHOCTBIO 00y4aeMOro OCyIIeCTB- 2
JSTh HHTEPAKTUBHOE YIIPABICHUE pACCMATPHUBAEMBIMU
IIPOLIECCaMHt, CO3/1aBasi KOHKPETHBIE CUTYAIIHH.

JIP CBoOOIHAS ¥ BBIHYKJICHHAS! KOHBEKIIUS JJISI TOPU30H-

TajabHOU TpyOsl. JlabopartopHas padora Ha 1K ¢ Bo3-

MO>KHOCTbI0 00y4aeMOro OCYILIECTBIIATh HHTEPAKTUB- 2

HOE yIpaBJIieHUE pacCMaTPUBAEMbIMHU IIPOLIECCAMU,
c03/71aBasi KOHKPETHBIE CUTYAIUH.

JI .HCKI_[I/ISI-BI/I?»yaHI/BaI_II/IH «KorenpHbIe YCTAHOBKHU» 4

Uroro: 16

7 YueOHO-MeTOANYECKOe o0eclieueHre CaMOCTOsITeIbHOIH padoThl cTy1eHTOB. OLeHoYHbIe
CpeACTBAa TeKYLIEro KOHTPOJIS yCIeBAeMOCTH, MPOMEKYTOUYHOI ATTEeCTALMH M0 UTOraM
OCBOCHHS JUCIUILINHBI

7.1 Buabl camMocTosITEILHOM paﬁoTI)I, MOPAAOK HX BBINMMOJHCHUS U KOHTPOJIsA

Ha camocrostensHyto pabory cryneHToB otBoautTcs 85 wacoB. K Held oTHOcCSTCS:
npopaboTKa M TOBTOPEHHE JIEKIIMOHHOTO MaTepuaia W Marephalia y4eOHHKOB M y4eOHBIX
nocoOuil, caMOCTOSITENIbHOE H3Y4YeHHE psAa TeM, MOATOTOBKA K JIAOOPATOPHBIM 3aHATHUSM,
BBITIOJTHEHHE KOHTPOJBHBIX PabOT, BBHIMOTHEHHE WHIANBUAYAJIbHBIX 33JaHUN, TOATOTOBKA K
TEKYILLIEMY KOHTPOJIIO U T.J.

IlepeyeHp TeM | BOMNPOCOB, TPEOYIOUIMX JIOTOJHUTEIBHOTO CAMOCTOSTEILHOTO
U3Yy4YECHUS.

1. Cmecu pabounx Ten. TemioeMKoCTh CMECH ra3oB.

2. Pabora raza, ee ompenencHue. [{ukn KaprHo, aHanm3 mukiIa, TEPMOIUHAMUYCCKHIA
KII, xonoaunbHbii koadduiment. Pacuer TepMOIMHAMUYECKUX LIUKIIOB.

3. KouBektuBHbBIN TemooOMeH. OCHOBHBIE TOHSATHS U ONPEICIICHUS. Y paBHEHUE
Hprorona-Puxmana.

4. JlyuncTthlii  TeriooOMeH.  3aKOHbI  TEINIOOOMEHHOro  u3iydeHus.  Pacuer
TEMI000MEHHBIX anmnapaToB.

5. N3ydeHne TEOPETHUYECKUX TIOJOKEHUA W pelIeHWe 3a7ad Ha OINpeecHue
XapaKTEPUCTUK TOILIMBA, PACX0/1a BO3AyXa HA TOPEHUE U KOJIMYECTBA TPOAYKTOB CTOPAHUS.

6. M3yueHne TEOPETHUECKUX IOJIOKEHUI W pelIeHue 3a/1a4 Ha COCTABICHHE TEIUIOBBIX
OanaHCOB MeYeil U KOTEIbHBIX arperaToB U pacyeT TEeIJI000MEeHa B HUX.

7.2. KonTpoabHasi padora

3aganHus U1l KOHTPOJIBHBIX paboT M MOPSAOK MX BBINOJIHEHHs NpHBeaeH B [33] yueOHo-
METOUYECKOro U MH(OPMAITMOHHOT'O 00eCTIeYeHUs TUCIUIIINHBI

7.3. BapuaHT KOHTPOJIbHOM padoThl «TexHuyeckasi TEepMOAMHAMHUKA)

3agayva 1. bamnon ¢ kucinopoaom emkocthio 20 1 oa aasiaenuem 10 MlIla mpu 15°C. ITo-
CJIe U3PACXO00BaHMs YaCcTU KHCIOpOAa JaBjieHHe NoHu3uiIoch 1o 7,6 Mlla, a remneparypa ymna-
na 7o 10°C. Onpenenuth Maccy U3pacxoJOBAHHOTO KHCIOPOa.

8




3amaua 2. a3 pacmmpsercss B MIJIMHIPE U30TEPMHUECKH 10 00BEMa B 5 pa3 Oomblie
nepBoHayasibHOro. ONpeaenuTh OTHOIIEHHE paboTHl Ha MEpBOM MOJOBHUHE XOJa MOPIIHS K pa-
00Te MOJHOTO PaCIIUPEHHUSL.

3anaua 3. 1 xr Bo3ayxa npu P1=106ap u V1= 0,09M%/kr pacmmpsiercs 10 AeCITUKPATHOTO
o0wvema. OmnpenenuTh KOHEYHOE JaBJlIeHUE U padoTy MpU U30TEPMUUYECKOM U aauabaTHOM Ipo-
neccax. CKOJIBKO TETIOTHI HE0OXOAUMO MOJIBECTH B KaXIOM U3 MPOLECCOB?

3amaua 4. 2 M° Bo3myXa npu JaBiIeHUN P1= 2 Gap n Temmeparype t1 = 40° C cxxuMaroTCs
1o nasieHus p2 = 11 6ap u oovema V2 = 0,5 M3. OnpenenuTs nokaszaresb MOJIUTPOIBI, PadOTy
CKaTHA U KOJIMYECTBO OTBEICHHOTO TErLIa.

7.4. BapuaHT KOHTPOJIbHOM padoTsl «TemnoodomMen»

3anava 1. OnpenenuTs IIOTHOCTH TEIUIOBOTO MOTOKA OT T'a30B K BOJE B BOASIHOM SKOHO-
Mai3epe MmapoBOro KOTia, €Clid CpeaHsist pasHocTh Temmepatyp 120°C, koaddumnment Termmoor-
mauun 20 u 1000 BT/MZK, TOJIIIIMHA CTEHKH 5 MM, TeruionpoBoaHocTh 50 BT/MK.

3amaua 2. OnpeaenuTb MOBEPXHOCTh MAPOBOISIHOTO TEIUIOOOMEHHUKA, €CIIM TeMIIepaTy-
pa Boabl usMeHmnach ¢ 10 mo 40°C, pacxoxn Boasl 0,15 kr/c, koaddunuent rerwtonepenayn 20
Bt/M?K, map aBnenneM 3 6apa ¥ onpeaeanTh JIHHY TPYOsI ¢ 1uaMeTpoM S0 M.

3amaua 3. B cranmpHBIX TpyOax MapoBOISHOTO MOJOTPEBATElN, OMBIBAEMBIX CHAPYKHU
KOHJICHCHPYIOIIUM TIapoM, INpH JAaBieHuu 5 Oap, mogorpesaercs 1 kr/c Boabl ot 20 mo 80°C.
OnpenenuTs pacxos mapa, eciii KodGQUIMEeHT TemIo0Taaun co cTopoHs! Boasl 3000 B/m?K, co
cropons! mapa 6000 Bt/M*K, xosdduument temnonpoBoxHoctu crenku 50 Br/MK, Tommmna
cTeHKHU 5 MM. OnpeIenuTh MOBEPXHOCTh TEIIOOOMEHA.

7.4 BapuaHT KOHTPOJIbHOI padoTsl «Tonauso. KoTenbHble yCTAHOBKH»

3anmava 1. 3amucaTh cOCTaB TOIUIMBA HA TOPIOYYIO, CYXyIo, pabouyio Maccy u Gopmymy
nepecyeTa Ha TOPIYYI0, CYXYI0, padodyro Maccy.

3anaga 2. OnpenenuTs INIOTHOCTh TEIUIOBOTO MOTOKA OT Ta30B K BOJIE B BOJSHOM 3KOHO-
Maiizepe mapoBoro Kotja, eciiu Boja Harpenach oT 80 1o 130°C, a rassl oxuagunuch ot 350 1o
200°C. Koaddumment teroornayun 20 u 1000 B1/M?K, TOMNIIMHA CTEHKH 5 MM, TEIJIONPOBOI-
Hoctb 50 Bt/MK.

3anava 3. Onpenenutb KOJIMYECTBO BO3AyXa /Ui CropaHus 1 Kr TormBa, KO3QQHUIHEHT
n30bITKA 1,2; cocra ToruBa: C=83%, H=12%, S=2%, A=1%, W=2%.

7.5. UuauBuayabHOE 3a1aHNe

NunuBuayanbHOe 3a/aHue BKIIOYaeT B ce0s pacdeT MPOHU3BOACTBEHHO-OTOMHUTENbHOM
KOTEJIBHOW TPEeanpusThs. 3aJaHusl U MOPSAOK WX BBINOJHEHHs NpuBeneHbl B [32] yueOHO-
METOUYECKOro U MH(OPMAITMOHHOT'O 00eCTIeYeHUs TUCIUIIINHBI

7.6. TeopeTnyeckue BONpoCHl 3a4eTa

1. Tlpeamer TexHuueckou TepmMoanHamuku. [lapameTpsl cocTossHHST pabodero Tena.
YpaBHEHHUs COCTOSHUA WCANBHOTO ra3a. TepMoaAnHaAMUYECKU MPOLIeCC

2.1-i1 3ak0oH TepMonuHaAMHKH. PaboTa, TeroTa, BHyTPEHHSISI SHEPT UL, SHTAIBITUS

3. BriBo 1-ro 3ak0Ha 4epe3 SHTAIBIINIO, YEPE3 SHTPOITHUIO

4. BeiBox 1-ro 3akoHa 17151 TOTOKA pabodero tena. Jlath ero aHaim3

5. Ananutuyeckoe u rpadUuecKoe UcciaeI0BaHNE H30XOPHOTO MpoIiecca

6. Ananutuyeckoe U rpauyeckoe uccieroBaHrue n300apHOro mporecca

7. Ananutuyeckoe u rpaduuecKoe UCCIeI0BaHNe H30TEPMHUIECKOro Ipoiiecca

8. Ananutudeckoe u rpadudeckoe uccieoBaHue aaquadaTHOro npoiecca



9. AnanuTtHueckoe 1 rpa)uyeckoe UCCIeJ0BaHuE MOJUTPOIHOIO Mpolecca

10. TemmmoemkocTh pabodero Teja B pa3ludHBIX mporeccax. ['paduk 3aBUCUMOCTH TeTl-
JIOEMKOCTH OT IIOKa3aTelsl IOJIATPOIIBI

11. Peanbublie Ta3sl. Da3oBbie epexobl B KoopauHaTax P-V; T-S; p-t. PaboTa u temnora
¢a3zoBoro nepexoa

12. Inarpamma h-s BogsiHoro mapa. OnpeneneHue padoThl, TEIUIOThI, BHYTPEHHEH 3HEP-
IMU B Pa3iIMYHbIX Mpolieccax 1o h-S auarpamme

13. Kpyrossle nporecchl. Bropoii 3aK0H TepMOIUHAMUKU.

14. Iuxn Kapuo (npsimoii u 00patHblii). BeiBoa Tepmudeckoro KI1J]

15. Hukiel TemnocuioBslx ycraHoBoK. [{ukn Tpunkiiepa. Koopaunater p-v; T-S. BeiBon
tepmuueckoro KITJ]

16. Huxnsl TermocuiioBbix ycraHoBok. Luxn Juzens. Koopaunater p-v; T-S. BwiBoa
tepmuaeckoro KITJ]

17. Huxnsl TemnocunoBbix yctaHoBoK. Lluka Otro. Koopaunarer p-v; T-S. BeiBoa tep-
mudeckoro KITJI

18. Hukn Penkuna. [IpuniunuansHas cxema ycraHoBkd. [ukn B quarpammax h-S, p-v,
T-s. Tepmuueckuit KIT/] riukiia

19. Iluxn napocuioBoil yCTaHOBKHM ¢ BTOPUYHBIM HeperpeBoM. [IpuHiiunuanbHas cxema
ycranoBku. [{uki B tuarpammax h-s, p-v, T-s. Tepmuueckuii KIT/] nukia

20. Crioco6s! noseimenust KITJI mapocuiaoBbIX yCTaHOBOK.

21. Iluxn BO3AYLIHOM XOJIOAMJIBHOW YCTAHOBKHU. XOJIOAOIPOU3BOJUTEIBHOCTh. XOJIO-
TVITBHBINA K03 puiimeHT

22. Ilukn napoKOMIPECCMOHHOM XOJIOAWJIBHOM YCTaHOBKH. XOJOIONPOU3BOAUTENb-
HOCTB. XOJIOAWIBHBIA KO3 PHUIIIEHT

23. Pacuer mapoKOMIPECCHOHHOW XOJIOJUIBHON YCTaHOBKH (C MTOMOIIBIO JHarpammsi h-
IgP)

24. Iukn razotypOunnoii (I'TY) ycranosku. Hukn ['TY ¢ perenepanueii TenaoTsl

25. TennonpoBoHOCTh. 3akoH Pypre. Koapduument TermionpoBoaHOCTH, ero ¢puznye-
CKHI CMBICT

26. KonBexTuBHbIi TemnooomeH. 3akoH HproroHa-Puxmana. Onpenenenue ko3pguiu-
€HTa TEIJIOOTAa4u U METO/IMKA €T0 pacyeTa.

27. Kputepuu nogo0usi M KpuTepHalibHble YPaBHEHUS

28. Cnoxublii TemmoooMeH. KoagduuuenT ternonepenauu

29. OmnpeneneHne KOIMYECTBA TEIUIOTHI, MPOXOASIIEH Yepe3 IUIOCKYI0 OJHO- U MHOTO-
CJIOMHYIO CTEHKY 3a CYET TEIUIONPOBOAHOCTH

30. Onpenenenre KOJIMYECTBA TEIUIOTHI, IPOXOAIIEH yepe3 HHINHAPUYECKYIO OJTHO- U
MHOTOCJIOMHYIO CTEHKY 3a CUET TEIIONPOBOIHOCTH

31. Temnonepenaya yepes MIOCKYO OJHO- 1 MHOTOCIIOMHYIO CTEHKY

32. Tennonepenaya yepe3 MWINHAPUYECKYIO OJHO- U MHOTOCJIOMHYIO CTEHKY

33. TemtooOmeHnHbIe anmapartbl. x Buabl. Pacuer temnoobmenHoro anmnapara. [Ipsimo-
TOK, IPOTUBOTOK

34. Knaccudukanus toriB. Husmas u BeICIIas TETUIOTa CrOPaHUS

35. CocTtaB TommnBa Ha pabouylo, CyXyl0 M FOPIOYYI0 MacChl, IIepepacyeT

36. Pacuer pacxoma Bo3myxa Juisi cropaHus 1 Kr, 1M TommBa. Koaddumnment nzdniTka
BO3/yXa M €r0 3HaU€HUs B PA3JINYHBIX TOIKAX

37. Nuarpamma h-d Braxxsoro Bo3ayxa. [Iporiecc cymiku Ha quarpaMme

38. Llukn naeanbHOro Komrmpeccopa. PaboTa mpu M30TepMHUYECKOM, auabdaTHOM M I10-
JUTPONHOM CkaThd. IIpenenbHas creneHs cxaTus

39. YeTpoiicTBO COBPEMEHHOTO KOTEIBHOTO arperara, KOTeJabHOW ycTaHOBKHU. TernaoBoit
6anaHc koTenpHOro arperata. Kng 6pyrro u Herro. OnpezeneHue pacxoa TOIIMBA Ha KOTEN.

40. PacueTr XBOCTOBBIX IOBEPXHOCTEN KOTEIBHOIO arperara

41. CucteMbl OTOTUICHHSI KHUJIBIX U TIPOM3BOJICTBEHHBIX MOMeIIeHn. Pacder u moadop
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npuOOpoOB oTorIeHus (6arapeit)
42. Pacder 1utoniaiei XoJIOAMIbHON KaMephl, KAIOPUIECKUH pacdeT, pacyeT U30JsIUn

7.7. Tect 1J15s1 NPOBEPKH OCTATOYHBIX 3HAHMIA

Bribepure HOMEp BEepHOTO OTBETAa B 3aJaHUAX.
1. Kakue BenMUYMHBI HA3bIBAIOTCS OCHOBHBIMH TEPMOJMHAMHUYECKHUMHU TapameTpamH Co-
CTOSTHHUSA?
1. paccTosiHuE, BBICOTA, AUCTIEPCHS

2. CONPOTHBJICHHE, HAPSDKCHUE, HHIYKTUBHOCTb

3. JIaBJIEHUE, TEMIIepaTypa, 00beM

4. nocrosiHHasi boneimana, nocrosinnas [Tnanka, macca

2. Kakue u3 ypaBHEHHE SIBISIFOTCS] yPABHEHUEM COCTOSIHUSI U/ICATIbHBIX T'a30B?
1.wW=1U

2. PV=mRT

3.Q=oatct—tx) F

4. q = Au+1

3.Kakoe u3 ypaBHEHHI SBISIOTCS MaTeMaTHYECKUM BBIPaKEHHUEM MEPBOT0 3aKOHA TEPMO-
IUHAMUKHA?

DX =dU +L
2

2)p = 2n M

3 2
3)Q, =0, +ly
4HdU =M -Cv-AT
4. Yem sBusercs BenuunHa Cp( Axe )

ke K

1. TeII0EMKOCTh TENA;

2. yienbHOM n300apHOI MacCOBOM TEIIOEMKOCTBIO
3. yAeIbHON N30XOPHON 0O0BEMHOMN TEMIIOEMKOCTHIO
4. ynenbHOM 00beMHOM M300apHON TEMII0EMKOCTBIO

oHc
5. Yem siByisiercs BenmuunHa £CV/( 4 )
Kkmoab- K
1. CpenHsIs TEIUIOEMKOCTh TeJla B MHTEPBAJIE TEMIEPATYD;
2. yZAeJIbHas U30XOpHasi MOJIbHAs TEIUIOEMKOCTb
3. HcTuHHAas TEMI0eMKOCTh
4. yzenbHas n300apHas MaccoBast TEIIOEMKOCTb
6. Kakoe u3 ypaBHeHuUI ABIAIOTCSA ypaBHEHNEM Maiiepa?
dT

C

Cv
3)R=Cp—Cy;
4)dh = CpAT
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7. Yem sBIIICTCSA CyMMa BHYTpPEHHEH 3Heprum cucteMbl U M MpOU3BEIcHUS JaBlie-
Hus cucremsl P Ha ee V?

1. SHTpoOmHeH S?

2 sHTanbnuen H

3. temtoron Q

4 BHYTPEHHEHN SHEPTUEH CUCTEMBI,

8. UYem sABisieTcs ciepyrouee onpenencHue: «HeBo3MokeH nBUraress, MOIHOCTHIO
IpeBpallaonii B paboTy BCIO MOJIYYEHHYIO TETUIOTY»?

1. TEII0BOM Teopemoit HepHcTa;

2. ONpEIETICHUEM IKCEPIHH;

3. OIpEIEIEHUEM BTOPOTO 3aKOHA TEPMOJUHAMUKY;

4. ONpeIETICHUEM IIEPBOT0O 3aKOHA TEPMOANHAMUKH

9. VkazaTb nIpaBUIIbHOE ONpeesieHHe GOPMyYIIbl 77, = Iq—” = %

1 1

1. TepMuyecKkuii KOAPHUITUCHT MOJIC3HOTO ACHCTBHSI IBUTATEIIS;
2. MEXaHWYECKUH KIIJ JBUTATEI,

3. MHJAUKATOPHBIN KIIJ| IBUTATEIIS;

4. XONOIUIBHBIN KO3 HUIIHEHT.

10. Y3 kakux TepMOJAMHAMHYECKUX IMPOIIECCOB COCTOMT MK KapHo (uMaeanbHBIN IUKIT
TEIJIOBOM MallvHbI)?

1. 1ByX n300ap u ABYX U30XO0D;

2. IBYX U30TEepPM U JIBYX aauabar;

3. ABYX MOJUTPOI U JBYX U30XO0D;

4. IByX U30TEPM M IBYX H30XO0p.

11. s kakux ycTpoiicTB 00paTHbIN 1Kk KapHo sBiseTcs uaeanbHbIM LUKIOM?
1. nyig mapoBbIX TypOUH:

2. 1715 XOJIOIMIIBHBIX YCTAHOBOK U TEIJIOBBIX HACOCOB;

3. nns nopuiHeBbix JIBC;

4. nis Ta30TYpOUHHBIX YCTAHOBOK.

12. Yka3aTe npaBHILHOE OMPEEIICHNE XOIOIMIBHOTO KOO PUIEeHTA:

1. OTHOIICHUC TeMHepaTyp Ha BXOI U BbIXOAE U3 I/ICHapI/ITeJ'ISI XOJ'IOI[I/IJ'II)HOI\/'I YCTaHOBKI/I;

2. OTHOILIIEHHE 3aTpaT YHEPTHH Ha MPUBOA KoMiipeccopa K HeoOXoaumoi uist MUPKYIISIIAH
XJIaJJ0areHTa SHEPTUH;

3. OTHOIIEHUE KOJMYECTBA TEIJIOTHI, OTHATOM 3a MK OT XOJIOAWIBLHOM KaMephl, K 3aTpa-
YEHHOU B IIUKJIE paboTe;

4. OTHOIIIEHHE TEIUIOTHI, OTJAaHHOW B KOHAEHCATOpEe K paboTe B LIUKIIE.

13. Kakoif 13 OCHOBHBIX TEPMOJMHAMUYECKHUX MPOLECCOB (M30XOPHBIHM, H300apHbIi, U30-
TEPMHUUYECKUM, a1na0aTHBIN, MOJUTPOIHBIN) SABISIOTCS 0000IIAIONINM JJIs1 OCTATbHBIX?

1. u3orepmMuueckuit

2. anra0aTHBIN

3. HOIUTPOIHBIN

4. n300apHBIT

14. Ha xakom rpaduke n300paxeH n30TepMHUecKuii npomecc?
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P 1
1 2 5
v 2)
v 1)
T T
1
1 2
2
s 3) s 4)

15. Kako#t TepMOIuHAMUYECKHUI MPOIECC MPOUCXOAUT 0€3 TErIo0OMeHa C OKpy X arolen
cpenoit?

1. u3orepMuyecKuit

2. anua0aTHBIN

3. HOMUTPONHBIN

4. n300apHBIT

16. HJ'ISI KaKoro TCpMOANMHaAMHUYCCKOI'O IIPOHECCa XapaKTCPHaA CBA3b HAYaJIbHBIX U KOHCY-

VvV, T
HBIX TIAPAMETPOB, BHIPAKEHHAS yPABHEHUEM —2= = —27?
Vl Tl
1. W30XOPHBIN
2. anna0aTHBIN
3. n300apHBIi
4. M30TEPMHUYUECKHIA

17. Kaxoif TepMOIMHAMHUYECKHiT POIIECC MOKHO BBIPa3uTh ypaBHeHreM PV, = PV, ?

1. n300apHBIit

2. MTOJINTPOITHBIN

3. anna0aTHBIN

4. N30TEPMUYECKHAN

18. Kak Ha3piBaeTcs aByx(das3Has cMeCh MPEACTaBIAIONAs co00i map co B3BEUICHHBIM B
HEM KaneJbKaMH KUJKOCTH?

|. KOHLIEHTpHUPOBaHHBII Map;

2. HEZOTPETHI nap;

3. BIIQXKHBIN HACBILIEHHBIN Map;

4. neperpeTslii ap

19. Kak Ha3pIBaeTcs map, HaXOJAIMIMNACSA B TEPMHUUECKOM U JIMHAMHUYECKOM PABHOBECHH C
KUIKOCTBIO, U3 KOTOPOU OH oOpazyercs?

1. crabuibHBINA T1Ap

2. HaCBIIICHHBIN TIap;

3. HejorpeThIi nap;

4.meperpeTslii nap.
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20. Kak Ha3bpIBaeTcs mnap, Temieparypa KOTOpOTo MPEBBIIIAET TEMIEPATYPy HACBIILIEHHOTO
napa Toro K€ JAaBJIeHUs?

1. meperpeTsbIii ap;

2. IepeHAaCHIILEHHBIN nap;

3. cyxoi nap;

4. BIQXHBIN TIap.

21. Kakas BenuuMHa ONpeAesseT KOJIUYECTBO TEIUIOThI, HEOOXOAUMOMN AJIsl IPEBPAILCHUS
OJIHOT'O KMJIOIpaMMa BOJIbI B CyXOH HACBIILEHHBIH Map TOH e TemiepaTypbl?
1. ctenenb cyxocTH y ;

2. sHTaNbNus napa h;
3. TeroTa napooOpa3oBaHus I,
4. Teriora neperpesa Ad,,

22. K kakoMy 3aKOHY OTHOCUTCS cleayrouee onpenenenue : «lloaHoe naBieHue cmecu
U/iealbHbIX Ta30B PaBHO CyMME MaplHalbHbIX JaBJICHUH BceX BXOJAIINX B HE€ KOMIIOHEHTOB;

1. 3akoH JlanbpTOHa;

2. 3ak0oH Maliepa;

3. 3axoH boins- Mapuotra

4. 3axon Knanelipona MenneneeBa

23. Yewm sBnsercs cieayroliee onpezencHue: «Temnora, noaBeieHHas K MOTOKY pabodero
Tela U3BHE, PACXOAYETCs HAa YBEJIMYEHHE DHTAJBIIUU pabodero Tesa, MPOU3BOACTBO TEXHHUYE-
CKOM pabOoThI U yBEIMUEHHE KUHETHUECKOW SHEPTUU MTOTOKa»?

1. onpenenenuie SHTpONNUH;

2. BBIpa)ke€HHE MEPBOT0 3aKOHA TEPMOJUHAMUKH JJIS TIOTOKA;

3. 3akoH JlanmpTOHa;

4. 3axoH Maiiepa.

24. CneunansHo crpoduIMpOBaHHBIE KaHAIbBI JJs pa3roHa paboueil cpelbl U MPUAAHUS
MOTOKY OIPEICIICHHOTO HAaNPaBIICHUS HAa3bIBAIOTCS:

1. nuddyzopamu;

2. COIJIaMH;

3. opoccensimu;

4. corto JlaBans.

25.Kananpl nmpenHa3sHAYeHHBIC JJISI TOPMOXKEHHUS MOTOKA W TOBBIIICHUS JTaBJICHUS Ha3bl-
BaIOTCSL:

1. comuramm;

2. nudpdyzopamu;

3. Ipoccensimu;

4. comtamu JlaBams.

26.I1porec ¢ yMeHblIEHUs AaBICHUS, B TOT€ KOTOPOTO HET HU YBEJIIMUEHUS KUHETUYECKOMN
BHepFI/II/I, HU COBepHIeHI/Iﬂ TGXHI/I‘IGCKOfI pa6OTI)I, Ha3bIBACTCA:

1. skcTparupoBaHueM;

2. IEKOMIIPECCHEN;

3. ApoccenupoBaHuEM

4. HarHeTaHue.

27. Kakoil u3 mporeccoB CKaTHs B KOMIIPECCOPE SBIIACTCS SHEPTETHUECCKU HanOoJee BhI-
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TOIHEIM?
1. aguabaTHOE CKaTHE;
2. U30TEPMHUYECKOE CIKATHE,
3. HOJIUTPOIIHOE CXKATHE;
4. u3obapHOE CIKATHE

28. Ilepenada TemaoTHl B BEIIESCTBE 3a CUET MEPEHOC a SHEPTMM MHUKPOYACTUIIAMH, Ha3bI-
BacTCs:

1. Teronepenaya;

2. KOHBEKIINSI,

3. TEMJIOMPOBOAHOCTD;

4. mydyeucrnycKaHue

29. Yewm siBisiercst 3akoH Pypbe (q=—A e gradt)?

1. OCHOBHOI#1 3aKOH TEILJIONPOBOIHOCTH;

2. OCHOBHOM 3aKOH KOHBEKTHBHOMN TEILUIOOTAAYH;
3. YacTHBIN CiTyYail 3aKOHA COXPaHCHHS YHEPTHH;
4. 3axon Credana-bonpimana.

30. Yem siBisgeTcA ciieytolnee Belpaxkenne R, = /IOLF?

1. TEILIOBasl IPOBOAUMOCTb CTEHKHU;

2 TEPMUYECKOE COIPOTHBIEHUE CTEHKH;

3. TEILIOBOM MOTOK Yepe3 IIOCKYI0 CTEHKY

4 TETJI0BOH MOTOK Yepe3 LUINHIPHUECKYIO CTEHKY.

31. Ilo xakoMy 3aKOHY M3MEHSETCS TeMIIepaTypa MO TOJIIINHE HUIMHIPUYECKON CTEHKH?
1. mo nMHENHOMY 3aKOHY;

2. 10 KBaIpaTHON 3aBUCUMOCTH;

3. no sorapu(MUYECKOMY 3aKOHY;

4. 110 3aKOHY TUIEepOOJIBL.

32. Kak Ha3bIBaeTCs MEPEHOC TEIJIOTHI BMECTE C MUKPOCKOITMUYECKUMHU 00bEM aMu BE-
mecTa’?

1. remnonepenaya

2. KOHBEKIINSI,

3. TeIONEepEMEIICHUE;

4. n3nydeHue.

33.Kakue BU/Ibl KOHBEKIMH CYIIECTBYIOT?
1. ecTecTBeHHAsl U BBIHYXICHHAS;
2.AHTEHCUBHAs U NaCCHUBHAS;

3. MOBEPXHOCTHAS;

4. oObeMHasl.

34. Yro npencrasisier coboit urcino Hyccensta (Nu=a o1/ 1)

1. xapakTepu3yeT KOHBEKTHBHBIN Teraoo0MeH (11 onpeneneHus: koddduuuenra temno-
OT/1aun)

2.Tertopu3NyUecKasi KOHCTAaHTa BEIIECTBA,

3. yCIIOBHUSI €CTECTBEHHON KOHBEKIIUU

4. ycnoBue OJTHO3HAYHOCTH
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35. Uem siBisieTcs koadounuent o (BU/m**K)?
1. k03 puUIMEHT TEMIONMPOBOTHOCTH;

2. k03¢ unmeHT TemIONEpEaAUY;

3. ko3 pUIUEHT TEIIO0TAaYH;

4. kod(puMeHT N3MEpEHHUS.

36. Kakue snemMeHTapHbIe YaCTUIIBI SBISIOTCS HOCHUTEISIMUA SHEPTHU MIPH TEIUNIOOOMEHE 13-
JTy4eHuem?

1. mpoTOHBI;

2. poToHsI;

3. DJIEKTPOHBI;

4 HEUTPOHBI.

37. Teno, morJiomaroIiee BCe IMajarollee Ha Hero U3IyuyeHHe, Ha3bIBACTCS:
1. aGCONMIOTHO TPO3PAYHBIM;

2. aOCOIIOTHO OEJIBIM;

3. abCONIOTHO YEPHBIM;

4. cepbiM.

38. Uewm sBisieTcs creayroinee Boipakenue € = E/Eq?
1. cTeneHb YEPHOTHI JAHHOT'O TEJa;

2. CTENICHb OTPAKEHUS JAHHOT'O TeJa;

3. cTeneHb MOIJIOIEHHUS JaHHOIO TelIa;

4. cTeneHb MPO3PAYHOCTH Tea

39. B xako# cTeneHy HaxOJUTCs 3aBUCHUMOCTh IUIOTHOCTH MHTErPajJIbHOTO M3ITyYEHUs Te-
Ja OT ero TeMIeparypbl?

1. B mepBoli CTENEHY;

2. BO BTOpOH CTENEHHU;

3. B 4ETBEPTON CTEIIEHM.

40. Kak Ha3biBaercs koopunuent K = 1 f’m )’?
Vo +012+1la,\ m“ oK

1. KO3 (UILIMEHT TeIIonepe1adn;

2. KOX((UIIMEHT TETJI00TAAYH

3. K02 PHUITUEHT TETUIOMPOBOTHOCTH;

4. nocrosinHas u3nydenus: Credana-bonbimana 171s1 aOCOMIOTHO YEPHOTO TeENA.

41. Ins gyero ciy>kaT 35KOHOMa3epbl B KOTEIbHBIX YCTaHOBKaX?

JUTSI TIOAI0TPEBA BO3/yXa, MOCTYMAOIIEr0 B TOMKY

JUTSI TIeperpeBa mapa, 00pas3yromerocs B KoTJie;

TSI TIOJIOTPEBA MUTATEIILHON BOBI TIEPE €€ MOCTYIUICHHEM B
UCTIAPUTEIHHYIO YacTh KOTJA,

JUTSL TIOJTYYEHHS CyXOTO HACBIIIEHHOTO Tapa.

arLONOE

42. Kakoil ko3¢ duLueHT sBISETCS OCHOBHBIM IPH OMPEIENIEHUU TEIIOU30ISIMOHHBIX
CBOICTB MaTepuana’?

1. k03(pPUITUEHT TEMIOMPOBOTHOCTH A

2. k03¢ pULIHMEHT TETTIOOTIaYH TOBEPXHOCTU MaTepraa o,

3. koa(ppurmeHT TemnepaTyponpoOBOTHOCTH
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4. ko3 dunment terwtonepenayn K.

43. JIng 4yero CIIy’>KUT MOJArOTOBKA MUTATEIbHOW BOJIBI ITepe]] oAgaveii ee B KOTen?
1. st ynaneHust MeXaHUYEeCKUX PUMECeil;

2. 1Sl ylaJieHusl paCTBOPEHHBIX B BOJIE COJICH JKECTKOCTH;

3. uis yaaneHus: KOppO3UiTHO-aKTUBHBIX a30B;

4. s yaaneHus BCeX BBINIE TIEPEUNCICHHBIX TPUMECEH.

44. ]JIng 4yero ciry»at BO3yIIHbIE U BO31YIIHO-TEIIJIOBBIE 3aBECHI?

1. ny1st mojtorpeBa Bo3ayxa B IOMEIICHHH;

2. u1d IpeIOTBPALLEHUS MOMaJaHusI XOJIOJIHOTO BO3/1yXa B TOMEIIECHUE;
3. JUTsl BEHTHJISIUY TTOMEIICHH.

4. 1St OXJIaX/ICHUS BO3TyXa.

8 YueOHO-MeTOoAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecedyeHne JUCIIHIIMHBI

a) OCHOBHasl JINTepaTypa

1. Temnonepenaua [DIeKTpOHHBIN pecypce] : yaeOHoe mocodue : B 2-X dactsax / B. C. Uepennu-
yenko, B. A. Cununpia, A. Y. Anudepos, FO. U. llapos ; nox pen. B. C. UepennuueHko. -
Onexrpon.gad. Y. 1 : OcHOBBI Teopuu Teruionepenaun. - Mocksa : MTHOPA-M, 2020. - 221
c. Buemnss cepuika: http://znanium.com/catalog/document?1d=347374

2. Temnomnepenava [DnekTpoHHBIN pecypc] : yueOHoe mocodue : B 2-x actsax / B. C. Uepennu-
yenko [u ap.] ; mox pea. B. C. Uepenuuuenko, A. . Anudepona. - Dnekrpon.nan. Y. 2 :
VYopaxnenuss u 3agaun. - Mocka : UHOPA-M, 2020. - 348 c. BuewmHss cchuika:
http://znanium.com/go.php?id=1001096

3. Kynmunos, Bacwmii AnekcannpoBud. TeroTexauka [DIEKTPOHHBIN pecypc] : yueOHoe 1o-
cobue / B. A. Kynunos, 3. M. Kapramos, E. B. Credantok. - DnekrpoH.naH. - Mocksa :
KYPC : UHOPA-M, 2019. - 424 c. - (Briciee oOpa3oBanue). - BHemmHss ccbuika:
http://znanium.com/catalog/document?id=368310

0) 10MOJIHUTEIbHASA JIUTEPaTypa

4. Epodees, B. JI. Temnorexnuka B 2 T. Tom 1. Tepmoaunamuka U Teopusi TerooOMeHa :
yueOHUK 111 OakanaBpuara u Maructpatypsl / B. JI. Epogees, A. C. Ilpsaxun, I1. JI. Ceme-
HOB ; of pea. B. JI. Epodeesa, A. C. IIpsixuna. — M. : UzparensctBo FOpaiit, 2016. — 308

c. — (bakamaBp m ™maructp. Axkagemuueckuit kypc). — ISBN 978-5-9916-6991-7. -
https://www.biblio-online.ru/viewer/0F27B612-D9AB-42AB-9FF5-
F7A51E849C7A#page/l

5. Epodees, B. JI. Temorexuuka B 2 T. Tom 2. DHEPreTHYECKOE MCIOIH30BAHNUE TETUIOTHI :
yueOHuUK i OakanaBpuara u maructpatypsl / B. JI. Epogees, A. C. Ilpsaxun, I1. JI. Ceme-
HOB ; mof pea. B. JI. Epodeesa, A. C. Ilpsxuna. — M. : U3gatensctBo FOpaiit, 2016. — 198
c. — (bakamaBp um maructp. Axkagemuueckuii kypc). — ISBN 978-5-9916-7197-2. -
https://www.biblio-online.ru/viewer/6 A593465-8021-4362-9D54-19662A1CBF75#page/1

6. beictpunkuii, I'. @. TennoTexHHKa W SHEProcCHIOBOE 00OpPYAOBaHHE MPOMBIIITIEHHBIX

OpeNnpUsITHi : yueOHUK JUIs akagemudeckoro OakanaBpuata / I'. @. beictpunkuii. — 5-€
u3a., ucnp. u gon. — M. : UznatensctBo FOpaiit, 2016. — 305 c¢. — (bakanaBp. Akanemu-
YEeCKHHA Kypc). — ISBN 978-5-9916-8147-6. — https://www.biblio-

online.ru/viewer/D9552103-0742-46DC-855D-4F7B94DD8C45#page/1
7. benos, I'. B. Tepmoannamuka B 2 4. Yacth 1 : yueOHUK U MPAKTUKYM ISl aKaJIEMHIECKOTO
6akanaspuata / I'. B. benoB. — 2-e u3a., ucnp. u gon. — M. : M3narensctBo FOpaiit, 2016.

— 264 c. — (bakamaBp. Axamemmueckuii kypc). — ISBN 978-5-9916-7251-1. -
https://www.biblio-online.ru/viewer/82DC73D6-8033-49E9-AFB5-
70DE4E9C7ACS8#page/1
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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.
24.
25.
26.

27.
28.
29.
30.
31.

32.

benos, I'. B. Tepmoannamuka B 2 4. YacTp 2 : y4eOHUK U IPAKTUKYM TSI aKaJIEMHUYECKOTO
OakamaBpuata / I'. B. benoB. — 2-e u3a., uctp. u gon. — M. : U3garensctBo FOpaiit, 2016.
— 248 c. — (bakamaBp. Axkamemuueckuii kypc). — ISBN 978-5-9916-7252-8. -
https://www.biblio-online.ru/viewer/113837CE-BDDD-4E79-A4FA-
B30D63956946#page/1

Kynunos, B. A. Texuuueckas TepMoAMHAMUKA U TeIUloNepeaayda : YYeOHUK ISl aKaJIeMu-
yeckoro OakamaBpuara / B. A. Kynunos, O. M. Kapramos, E. B. Credantok. — 3-¢ u3.,
uctp. u jgorn. — M. : M3ngarensctBo FOpaiit, 2016. — 442 ¢. — (bakanaBp. AkageMU4eCKuit
kypc). — ISBN 978-5-9916-6607 - https://www.biblio-online.ru/viewer/8F33C936-F3DF-
418F-B256-498D615CE1B0#page/1

TennorexHuka : y9eOHUK JJI CTY[. BbIcil. y4e0. 3aBenenuii / [M. I'. lllatpoB u ap.]; mox
pen. M. I'. llatpoBa. - 2-e usm., crep. - M. : Akanemus, 2013. - 287, [1] c. - (Bsicmiee nipo-
deccuonanpHOe 0OpazoBanue. Tpancnopt) (bakanaspuar). - bubmauorp.: c. 283

KynunoB, Anaroymmii Anekcanaposud. TermtomaccooOMeH [DneKTpoHHEIN pecype] : Yueb-
Hoe nocobue / Anaronuit Anekcannposuu Kyannos. - Mocksa : Uznatensckuii JJom "NH-
OPA-M", 2012. - 375 c.

Cunssckuii, F0.B. Coopuuk 3anau no kypcy TernorexHuka : y4ue0. noc. 1 By3os / HO. B.
CunsiBckuit. - CII16. : TUOP/, 2010. - 126, [2] ¢. - Bubmuorp.: c. 127

Temnorexnuka: yue6. ans By3oB /B.H. Jlykanun, M.I'. lllatpos; T. M. Kamdep u ap.; Ilon
pen. B.H. Jlykanuna. M.: Beicur. mik.; 2000 — 671 c.

Kynunos B.A., Kapramos 3.M. Texuuueckast TepMOAUMHAMUKA.: Yueb. mocoOue /i By30B.
M.: Beicuas mkoga. 2000 — 261 c.

Kpyrmnos I'.A., Kynun A.H. MoHUTOpUHT U 3HEprocHabKeHUE B CUCTEMaX OTOILICHUS, BEH-
TSI ¥ KOHAMLIIMOHUPOBaHUs Bo3ayxa. Yensounck, Pexno., 1998 — 352 c.

Tenno-u BogocHabxenue cenbekoro xossiictsa /C.I1. Pyno6amra, H.W. bapanosckuii, b.X.
Hporanos u ap.; [lox pen. C.I1. Pyno6amra. M.: Komoc, 1997 — 509 c.

8. WN.A. Hyxaun, A.H. AnaGosckuii. Texnudeckass TepMOIMHAMUKA U TeIJIoNEpenaya.
Kues. I'onoBHoe n3marenbctso. 1981, 246 c.

B.B. Hamiekun. Texauueckas TepmoauHaMuka. M.: Beiciias mkona. 1980, 469 c.

O.M. PabunoBuy. COOpHUK 3a/ad MO TEXHUYECKOW TepMoauHaMHUKU. M.: MamuHocTpoe-
Hue. 1973.

I'opsieB K.A., bacapsiruna E.M., fIpuna T.B. MeToaudeckue yka3zaHusi K BBIIOJIHEHHIO Kyp-
COBOTO M JUIUIOMHOI'O MPOEKTHUPOBAHUS «PacyeT OTONMUTENbHO-BEHTHIALIMOHHON CHUCTEMBI
’KHUBOTHOBOIUECKHUX MoMemnenuiy, Yenssonnck, 1999. — 60 c.

Jlozanosckast M.H., Opnos /I.C., CagoBnukoBa JI.K. Dxomnorus nu oxpana Ouocheps! npu
XUMHYECKOM 3arpsizHeHnn. M.: Beicmn. mk., 1998 — 287 c.

Cnasun B.C., [lanunos B./l. IloBbimenne 3p¢GeKTUBHOCTH CHCTEMBI LEHTPATU30BAHHOIO
TEIUIOCHAOKEHUSI HAa  OCHOBE  MPUMEHEHHMsS  TEXHOJOTMM  TEIUIOBBIX  HACOCOB.
//9HeprocHadkeHue u Bogonoaroronka, 2000, Ne2, c. 5 — 22.

HoBoe B otonurensHO# TexHUKe // DHEeprocHadxkenue, 1999, Ne6, c. 25.

A.A. 3axapos. [IpumeHeHHNE TEMIOTHI B CEIBCKOM X03slicTBe. M.: Arponpomuzaart. 1986 r.
Kaprnienkos C.X. Konnenuus coBpeMeHHoro ecrecrso3nanus. M.: FOHUTH, 1997, 520 c.
Buemnue u BHyTpeHHue yrposbl skonoruu Poccun //EBpaszust Ilpupona u mroau. 1997, Ned,
2-8c.

[Tpupona, morona, sxonorust //UHD®OP, 1999, Ne3, 80 c.

FO.JI. T'yceB. OcHOBBI MPOEKTUPOBAHMS KOTEJIBHBIX YCTaHOBOK. M.: Ctpoituznar, 1973.
JlanreB U.I1. Cenbckoe x034iicTBO U oxpana npupozsl. M.: Komoc, 1982.

bazapos E.U. u np. Arpozoosneprerrka. M.: Arponpomusaat. 1987.

3edupos, 1.B. Tennorexauka: Y4eOHO-METOAUYECKOE MOCOOUE M 33JaHUS K BBIOJHEHUIO
KOHTpoJIbHBIX paboT/ Coct. .B. 3edupos, A.JI. buprokos, A.H. Kopotkos, C.P. Hoxxaun. —
Bonorna—Momnounoe: U1 BTMXA, 2012 — 79 c.

buprokon, A.JI. Pacuer nmpou3BOACTBEHHO-OTOMUTEIBHON KOTEIbHOM: MeToauueckue yka-
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https://www.biblio-online.ru/viewer/8F33C936-F3DF-418F-B256-498D615CE1B0#page/1
https://moodle.molochnoe.ru/mod/quiz/view.php?id=34753

3anuda. Coct. A.JI. buprokoB. — Bonorna—Monounoe: U1 BITMXA, 2013 — 66 c.

33. 3edupos, N.B. Temnorexnuka: Y4ueOHO-METOANYECKOE MTOCOOME U 3aaHUS ISl BHIMOJTHE-
HUs KOHTPOJbHBIX paboT/ Coct. 1.B. 3edupos, A.JI. buprokos. — Boiornma—Momnounoe: Bo-
snoroackas IMXA, 2016 — 79 c.

B) NporpamMMHoe odecnieuenune u UHTepHeT-pecypcsl
JIMIeH3HOHHOE MPOrPaMMHoOe olecrnevyeHme:
Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Profes-
sional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010
STATISTICA Advanced + QC 10 for Windows
B T.4. 0T€4ECTBECHHOEC
Astra Linux Special Edition PYCB 10015-01 Bepcuwu 1.6.
1C:Ilpennpusitue 8. Kondurypamus, 1C: byxrantepus 8 (yaeOHas Bepcus)
Project Expert 7 (Tutorial) for Windows
CIIC Koncynsrantllntoc
Kaspersky Endpoint Security s 6usneca CtanaapTHbBIN

CBOﬁO}IHO pacnpocrpansieMoce JUICH3INOHHOC NTPOrpaMMHoO€ o0ecreueHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4. OTCYECCTBCHHOC
Sunekc.bpaysep

NudopmManuoHHbIE CIPABOYHbIE CHCTEMBbI

— EnmuHoe OKHO jgoctyma K 00pa3oBaTelbHBIM pecypcaM — pEeXHM JTOCTyIIa:
http://window.edu.ru/

— UIIC «Koucynbrantllroc» — pexxum goctyna: http://www.consultant.ru/

— WNurepdakc - LleHTp pacKpbITHs KOPHOpAaTUBHON MH(OpMAIMKM (CepBEp PacKpBITUS
uHpopMaImm) — pexum jgoctymna: https://www.e-disclosure.ru/

—  HWudopmanmonno-npasoBoit  mopran [APAHT.RU - pexum  nocryna:
http://www.garant.ru/

— ABTOMaTH3HMpOBaHHasi cripaBovHas cucteMa «Cenbxo3TexHuKay (Web-Bepcust) - pexum
noctyi: http://gtnexam.ru/

IIpodeccuonanbHbie 0a3bl JaHHBIX

— Hayunas osnextponHas Oubmmorexka €LIBRARY.RU — pexum pocryma:
http://elibrary.ru

— Haykomerpuueckas 6a3a JaHHBIX SCOPUS: 06a3a NaHHBIX pedepaToB U HUTHPOBAHUS —
pexkum moctyma: https://www.scopus.com/customer/profile/display.uri

— OdurmanbHblii cailt denepabHON CITy>KObI TOCYAaPCTBEHHON CTATUCTUKU — PEXKHUM J10-
cryma: https://rosstat.gov.ru/ (OTKpBITBIN TOCTYTI)

— Poccuiickasg Axkanemus Hayk, OTKpBITBII TOCTYIl K Hay4HBIM >KypHaJlaM — PEXHUM JI0-
cryma: http://www.ras.ru (OTKpBITBIH TOCTYII)

— OdunmanpHpiil caiit MUHKCTEPCTBA CeNbCKOTO X03siicTBa Poccuiickoii deneparuu —
pexkum poctyma: http://mex.ru/ (OTKpBITBIN TOCTYII)

JJIeKTPOHHBbIEe OUOJIMOTEYHbIE CHCTEMbI:
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o OnexkTpoHHBIH OnbmmoTeunbrit karanor Web UPBUC — pexxum nocrymna:
https://molochnoe.ru/cqi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o OBC JIAHb — pexxum nocryna: https://e.lanbook.com/

OBC Znanium.com — pexxum goctyma: https://new.znanium.com/
3BC FOPAMT — pexum goctyna: hitps://urait.ru/

5bC POLPRED.COM: http://www.polpred.com/

OnexTpoHHas OUOIMOTEKA U3/1aTENbCKOTO EHTPA «AKaieMUs»:
https://www.academia-moscow.ru/elibrary/ (komnexuus CI1O)

o DBC ®I'BOY BO Bosoroackas I'MXA — pexum nocrymna: https://molochnoe.ru/ebs/

©)
@)
©)
@)

BuptyanbHas naboparopusi: TEIJIOTEXHUKA.

9 MaTepI/IaJIbHO'TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIIIMHBI

VYueOnas aynuropus 4209 JlabopaTtopus TEIUIOTEXHUKH, IS POBEICHUS 1a00PaTOPHBIX
3aHaTuid. OCHOBHOE 000PYZOBaHKE: KOMITBIOTEPHI, KOMIUIEKT «JIeHuHTpamy», yueOHO-HaTIIsAHbIC
nocobust mo teme «TepMoauHAMHUKa», KOMIUIEKT Y4eOHOro 0OOpYyJIOBaHMs IO OIPEAEICHUIO
TEIUIOBBIX XapaKTePUCTUK MPUOOPOB OTOILICHUS, TEIIOTEXHUKE Ta30B U )KUIKOCTEH.

VYyuebnas aynuropust 4304 niis npoBeeHUs 3aHATUHN JIEKIIMOHHOTO U CEMUHAPCKOTO THIA
(mpakTUYEeCKUE 3aHATHUS); TPYMIOBBIX U WHAMBUAYAIbHBIX KOHCYJbTAIMI; TEKYIIEro KOHTPOJISI
U MIPOMEKYTOUYHOM aTTecTannu. OCHOBHOE 00OPYJOBaHUE: YKPaH ISl MpoeKTopa 1 mrT., mpoek-
TOp - 1 WIT., KOMIIBIOTEP B KOMIUIEKTE - 1 MIT.

VYyuebnas aynuropust 4305 miis npoBeeHUS 3aHATUH JICKIIMOHHOTO U CEMUHAPCKOTO THIA
(mpakTUYEeCKUE 3aHATHUS); TPYIMOBBIX M WHIUBUAYAJIbHBIX KOHCYJIBTALMNA; CaMOCTOSTENbHON
pabotel. OCHOBHOE 000pYZOBaHUE: IKpaH AJIs MpoekTopa | MmT., IpoeKTop - 1 1IT., KOMIIBIOTEP
B KOMILJIEKTE - | mIT.
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10. Kapra komneTeHIii JUCHUILINHBI

Tennorexunka (HanpasjaeHue moArotoBku: 19.03.03 IpoaykThl NUTAHKUS )KUBOTHOTO IIPOMCXOK/ICHUS,
npodpuib noAroToBkM: TexHOJI0rust MOJIOKA M MOJIOYHBIX TPOAYKTOB)

Llenp AUCIUIIINHBI

OBJIAACHUC TCOPCTUICCKUMHU 3HAHUAMU U ITPAKTHICCKUMHA HABbIKAMU I10 Bq)(beKTI/IBHOMy HUCIIOJB30BaHUIO TCIINIOTEXHHUYCCKO-
ITo O60py,I[OBaHI/I${, palHOHAJIbHOMY HMCITOJIb30BAHUIO SOHCPIrU U SKOHOMHUU TCILJIOTHI U TOILJIMBA B HHHIGBOﬁ ITPOMBIIIJICHHO-
CTH.

33.,[[21‘{1/1 JUCHIUITIIMHBI

— TOJyYUTh NPEACTABICHUS O MPOLeccax B3aMMHOIO MPEBPALLEHUs TEIUIOThl U padOThl, KOTOPbIE SIBJISIFOTCSI OCHOBOM Teo-
UM TEIUIOBBIX ABUTaTENIEH U XOJOIUIBHBIX MAIIUH

—  M3YYMTh CBOMCTBA TEPMOAMHAMHUYECKON CHCTEMBbI, pabOYMX TEJl U UX HapaMmeTpbl, CBOMCTBA UIEATIbHBIX M PEAIbHBIX ra-
30B, OCHOBHBIX TEPMOJAMHAMHYECKHUX IIPOLIECCAX

—  TOJy4YUTh IPEJCTaBIIEHUE 00 MCIOJIb30BaHUH OCHOBHBIX TEPMOJIMHAMHUYECKUX IPOIIECCOB B TEIJIOTEXHUYECKUX U TEPMHU-
YECKUX YCTPOUCTBAX.

B npouiecce ocBoeHUs JaHHOM NUCHUIUIMHBI CTYACHT GOPMHUPYET U AEMOHCTPHUPYET CIEIYIOIIHe

OO0u1eKyJbTYPHBIE KOMIIETEHIMHU

Komnerenuuu IlepeueHp KOMIIOHEHTOB .
Texnonoruu ¢popmu- | dopma OLEHOYHOTO Crynenu ypoBHEN 0OCBOEHUS
NHunekc DopMyIupOBKa (T12HHPYEMBIC PE3YIbTATEI poOBaHUA cpeacTaa KOMIIETEHLINU
o0Oy4eHus)
Oo6menpodeccuoHaIbHbIe KOMIIETEHIIHMU
OIIK-3 | CnocoOeH HCIONIB30- 3uamo: Jlexuun TectupoBanue IHoporosbiii
BaTh 3HAHUS UHKE- - CBOWCTBa M 00JacTh MpPHU- (y1oBJ1€TBOPUTEIbHBIN)
HEPHBIX IIPOLIECCOB MEHEHHs  OCHOBHBIX BHU/OB JlaGopatopHsble VYcTHbIN OTBET | 3HACT:
IIpU pelieHnr npodec- | TEIIOHOCUTENEH; paboThI - CBOiicTBa M 00J1aCTh MpUMe-
CHOHAJIBHBIX 3324 U - 3aKOHBI TEPMOJAVHAMUKU U KoHTposnbHas | HEHHMS OCHOBHBIX BHJOB TEI-
JKCIUTyaTalMy COBPE- | METOABl TEPMOJUHAMUYECKO- CamocrosiTenbHast pabora JIOHOCHUTEJIEH;
MEHHOI'0 TEXHOJIOTHU- ro a”ajlyu3a HHEProTEXHOJO- pabota - 3aKOHBl TEPMOJMHAMUKU U
4ecKoro o6opyoBa- TUYECKUX CUCTEM; NHauBuayansHOE | METOIBI TEPMOJIHMHAMUYECKOTO
HUS 1 TPUOOPOB - 3aKOHBI U METOJBI pacuera 3alaHue aHaJIM3a DHEProTEXHOJIOrHYe-
TEIJIOMAaCCOIIEPEHOCa; CKHX CUCTEM;
ymemp: - 3aKOHBl U METOJBl pacyera
- NPOBOAMUTH PACUETHI TEI- TEIJIOMACCONEPEHOCa,;
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JoMaccornepeHoca B TeXHHYe-
CKUX CHUCTEMaX;

- MPOBOJUTH OOOCHOBAHHBIN
BbIOOp KOHCTPYKIMHA M PEXH-
MOB JKCIUTyaTallil TeTIOTeX-
HUYECKOro 000py10BaHHUS;

- MHTETPUPOBATH TEIIOTEX-
HUYECKUE 3HAHMS B Jpyrue
JUCHUTUTMHBL W TPOU3BOJI-
CTBEHHBIE ITPOLIECCHI;

enaoemp:
- HaBBIKAMU NPUMEHEHUs Me-
Tos10B 3 dexTuBHOTO U 0€3-
OI1aCHOTO UCIIOJIb30BaHUS
TEIJIOTHl W JSHEprocoeperaro-
el TEXHOJIOTUU B IHIIEBOM
MIPOMBIIIIEHHOCTH;
- HaBbIKAaMHM pa3paboOTKu U
MPaBWIBHOTO  O(GOPMIICHHUS
TEXHUYECKOH TOKYMEHTAallUY;
- HaBBIKAMH  BBITIOJHEHUS
pacueToB MO OOOCHOBAHHIO
OCHOBHBIX ITapaMeTPOB MHK-
poKJIMMaTa U 000pyI0BaHHS;
- HaBBIKAMH  OIpEJEICHUS
HKOHOMHUYECKON 3((HEeKTUBHO-
CTH TPHHATBIX TEXHUYECKHUX
pELIEHU.

IIpoaBuHyTHI (X0OpoO1I0)

YmMmeer:
- MPOBOJUTH pacueThl TEIUIO-
MaccoIllepeHoca B TEXHHUYE-
CKUX CHCTEMAX;
- TPOBOJUTH OOOCHOBAHHBIN
BBIOOp KOHCTPYKLUH U PEXH-
MOB DKCIUTyaTallMd TEIUIOTEX-
HHUYECKOT0 000PY/I0BAHMS;
- UHTEIrPUpPOBATh TEILUIOTEXHU-
YecKUe 3HaHUs B Apyrue Juc-
LIUIUIMHBl W IPOU3BOJICTBEH-
HBIE [TPOLIECCHI;

Boicokuii (0TJIMYHO)
Baapeer:
- HAaBBIKAMH IIPUMEHEHUS Me-
TO0B 3(pdeKTUBHOTO u 0e3-
OIIaCHOTO VCIIOJIb30BaHUs
TEIJIOTHl U DHEprocoOeperaro-
I TEXHOJOTMU B IHILEBOU
MIPOMBIIIJIEHHOCTH;
- HaBbIKAMU pa3pabOTKH U
IIPaBUIILHOTO oopmIiIeHU
TEXHUYECKOH JTOKYMEHTAIINH;
- HaBbIKaMU BBITNOJIHEHMSI pac-
YEeTOB 10 OOOCHOBAaHHMIO OC-
HOBHBIX IapaMETPOB MHKPO-
KJIMMaTa 1 000py10BaHMS;
- HaBbIKaMU OTIpe/ieNIeHUs
HKOHOMHYECKOH 3 (HeKTUBHO-
CTH MPUHATHIX TEXHUUYECKUX
peLICHU.
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