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JIUCT COT'JIACOBAHUI

[Iporpamma cocraBiena B coorBerctBur ¢ GI'OC BO mno HampaBieHHIO MOATOTOBKH
15.03.02 TexHosOrMYEeCKHE MAITMHBI U 000PYI0BAaHHE.

PazpaboTuuk: k.T.H., nou. buprokos A.JI.

[TporpamMma ooOpeHa Ha 3acegannu KadeaApbl FHEPTETUICCKUX CPEICTB U TEXHUIECKOTO
cepsuca 20.02.25, mpotokon Ne 6.

3aB. kadenpoii: k. T. H., 1o1ieHT buprokos A.JL.

Pabouast mporpaMMa TUCIUIUIMHEI COTJIACOBAaHA HA 3aCEJaHWHM METOJAMYECKOW KOMUCCUU
nHxenepHoro ¢akynprera 20.02.25, mpotokoi Ne 6.

[Ipencenarens METONMYECKON KOMHCCHU: K. T. H., IOLIEHT bepaenHukoB E.A.



1 eanb 1 320294 TUCHUILIHHBI

L]ens - oBNaieHUE TEOPETUYECKUMH 3HAHUSIMH U MPAKTHUYECKUMH HaBBIKAMU 110 3P dek-
TUBHOMY HCIOJb30BaHUIO TEIUIOTEXHUYECKOIO0 OO0OpYJOBaHUS, PAlOHAIBHOMY MHCIOJIb30Ba-
HUIO SHEPIUMHU U SKOHOMMHU TEILIOTHI U TOIUIMBA B IUILEBOU IPOMBIIIJIEHHOCTH.

3aoauu:

— IOJYYUTH MPEACTABIICHHUS O MPOIECCaX B3aMMHOTO MPEBPAICHHUS TEIUIOTHI U Pa-
0O0TBI, KOTOpPBIE SBJISIOTCS OCHOBOW TEOPHH TCILIOBBIX JBUIATECIICH U XOJOIMIIb-
HBIX MalluH

— U3Y4YHUTh CBOMCTBA TEPMOJAMHAMHUYCCKON CHCTEMBI, pabOUYMX TEJI U UX IMapaMeTPhI,
CBOMCTBA HMICaIbHBIX U PEabHBIX 'a30B, OCHOBHBIX TEPMOJANHAMHYCCKHX IPOLIEC-
cax

— IOJYYUTh MPEACTaBICHHE 00 MCIIOJB30BAHUU OCHOBHBIX TEPMOAMHAMHUYCCKHX
IIPOIIECCOB B TEINIOTEXHHUECKUX M TEPMUUECKUX YCTPOMCTBAX.

2 MecTto aucuuiminHebl B cTpykrype OOII

JucuunnuHa «TermnoTeXHuKa) OTHOCUTCS K JTUCHUUIUITMHAM 00s3aTEIbHON YacTH OCHOB-
HOW 00pa3oBaTeIbHOI porpaMMmel Beiciiero oopasosanus (OOII BO) nmo HampaBieHHIO TOATO-
toBkU 15.03.02 — TexHonoruueckre mMamuHbl U1 00opyaoBanue, npoduias CepBUC U TeXHUYE-
CKasl DKCILTyaTaIus MPOMBIIUICHHOTO o0opynoBanus. Muaekc mo yuedbnomy miany — 51.0.18.

K 4guciny BXOAHBIX 3HAHMI, HABBIKOB M KOMIETEHIHIi CTyJEHTA, MPUCTYMAIOMIETO K

U3YUYCHUIO TUCIHUILIHHBI «TerIoTeXHUKay, JOJDKHO OTHOCUTBCS CIICIyOIIee:

CTYJCHT H0JIK€eH 3HATh:
— OCHOBHBIC MOHATHS W METOJIbI MaTEMATHYECKOI0 aHaJIN3a, JUHCHHON alreOphl U aHAIUTHYC-
CKOWM TEOMETpHUH, JUCKPETHON MaTeMaTHUKH, TeopuH anuddepeHIraabHbIX YpaBHEHHHA, TEOPHH
BEPOSTHOCTH U TCOPUU MATEMATHUYCCKOM CTATUCTHKH, CTATUCTHYECKUX METOIO0B 00OpaOOTKU IKC-
NEPUMEHTAJIbHBIX JAHHBIX, JJIEMEHTOB T€OPUHU (PYHKIMI KOMIUIEKCHON IIEpEMEHHO;
— (¢yHIaMeHTalbHbIe pa3fensl GU3UKU, B T.4. (PU3MUECKHE OCHOBBI MEXAHUKH, MOJEKYISIPHYIO
(GU3MKy U TEPMOIMHAMUKY, SJIEKTPUUECTBO U MarHeTHU3M, ONTHUKY, ATOMHYIO U SACPHYIO PU3UKY;

yMeTh:
— HCHOJb30BaTh MaTeMaTHUECKUI anmapar Jisi 00pabOTKU TEXHUUYECKON U SKOHOMUYECKON MH-
dbopmanu U aHanKM3a JaHHBIX, CBI3aHHBIX C MAIIMHOUCIOIB30BAHUEM M HAJIE)KHOCTHIO TEXHH-
YECKUX CHUCTEM,
— HCTOJB30BaTh (PM3MUECKUE 3aKOHBI IS OBJIAICHHUS] OCHOBAMH T€OPUH U MPAKTUKU UHKEHEPHO-
ro obecnieuenus AlIK;

BJIAJIETh:
— MCETOOaMH HOCTpOGHI/ISI MATEMATHUYCCKUX MOI[CJ'IGfI TUITOBBIX HpO(i)CCCI/IOHaIII)HI)IX 3a1a4;
— MEeTOoJaMH MPOBEACHUS (PU3MUECKUX U3MEPEHUH.

OcBoenne y4eOHON nucHUIUIMHBI «TemnoTexHuka» Oazupyercs Ha 3HAHMAX U YMEHUSX,
MOJIyYEHHBIX CTYJEHTAaMH IPU HW3YyYEHHWH TaKUX JUCHMIUIMH Kak «Dusumka», «MaremaTtukay,
«Xumus».
3HaHUsI, YMEHHUS U HaBbIKU, GOpMUpYEMBbIE TaHHOW y4yeOHON TUCIUIUIMHOM, HEOOXOAUMBI IS
U3y4eHUsS IOCIEAYIOWUX IUucHUIUIMH. «[IpoekTupoBaHue, KOHCTPYHpPOBAaHUE U pacyeT IIpo-
MBIIIEHHOTO 000pyAoBaHus», «TexHomorndyeckoe obopynoBanue», «OCHOBHbBIE MPOLECCH U
ammaparbl», a TakXke SBIAI0TCA 0a30i A 3PPEKTUBHOIO MPOXOXKICHHUS MPOU3BOJCTBEHHON
MIPaKTHKH.



3 Komnerenuuu ody4aromerocsi, popmMupyemsbie B pe3ybTaTe 0CBOCHHS YUeOHOH AUCHH-
IJIMHBI

Kox n HauMeHOBaHNE KOMIICTCH- Koa u HauMeHOBaHME UHAMKATOPA JOCTUKEHUS KOM-
805071 NEeTEHIMHN

N/-1 onk-7 3HaeT coBpeMeHHBIE KOJIOTHYECKHE U 0e3-

OMacHbIe METObI PAIMOHAIIBHOT'O UCTIOIb30BAHUS Chl-

PBEBBIX U YPHEPTETUUYECKUX PECYPCOB.

N-2 onk-7 YMeeT NpUMEHATh METO/IbI PAIlHOHATBHOTO

HCTOJIb30BAHUS ChIPHEBBIX U IHEPTETUUECKUX PECYPCOB

B MAIIMHOCTPOCHUHU

W/I-3 onk-7 Bnaneer HaBpIkaMu paliiOHAILHOTO HC-

M0JIb30BAHUS CHIPHEBBIX U SHEPTETUUECKUX PECYPCOB

MIPU TPOCKTUPOBAHUH TEXHOJIOTMYECKOTO 000pya0Ba-

HUS

OIIK-7.

Crioco0OeH MPUMEHSTh COBPEMEH-
HBIE DKOJIOTHYHBIE U O€30IIaCHBIE
METO/IbI PaIMOHAILHOTO UCIIOJIb-
30BaHUS CBIpbeBBIX )58 BHepI‘eTI/I-
YECKUX PECYPCOB B MAIITMHOCTPO-
CHUU

4 CTpyKTYpa U colep:KaHue Y4eOHOi I1CHUILIUHBI

OO61ast TpyA0€MKOCTh TUCHUIUIHHBI COCTABISIET 3 3a4ETHBIC €IUHUIIBI.
4.1 CTpykTypa YueOHOMH QM CUMILTHHBI

B yueGuoi paboTsi Bcero, Ounas ¢popma 00y- 3aounas ¢opma 00y-
4acoB YeHHs YeHHs

Cemectp 5 5
AyauTopHble 3aHATHS (BCero) 51 51 14
B tom uncne
Jlexrmn (JT) 34 34 8
[pakrrueckue 3ansarus (113) - - -
Jlaboparopasie padotsr (JIP) 17 17 6
CamocTrosTenbHas padoTa (Bcero) 41 41 85
Buja mpoMe:KyTOYHOM aTTecTANHN 9K3aMeH 9K3aMeH 9K3aMEH

16 16 9

O0was TpyA0eMKOCTh JMCHUIIJIMHBI
4acel 108 108 108
3a4ETHBIE €IMHULIBI 3 3 3

4.2 ConeprxaHue pa3/ie/ioB y4eOHOH TUCHHUIIMHBI

Pazoen 1. Texnuueckas mepmoouHamuxa
Beenenue. OCHOBHbIE OHATHUA U onpeneneHus. [Ipeagmer TeXHM4ecKo TEPMOJMHAMUKN U
ee MeTobl. CBA3b TEIUIOTEXHUKH C APYTMMH OTpaciisiMu 3HaHWW. OCHOBHBIE 3a7ja4M Kypca.
Pabouee Teno. OcHOBHBIE MapaMeTphl cocTosiHUS. TepmoauHaMudeckas cuctema. PaBHo-
BECHOE U HEPAaBHOBECHOE COCTOSIHUE. Y paBHEHHUE COCTOSIHUA. Tertora u pabota kak (GopMbl
nepenadyu TerioTel. TepMonnHaMudeckuit mporecc. OOpaTuMble 1 HEOOpAaTUMBIE TTPOIIECCHI.
Kpyroseie npoueccs! (1iukisl). CMecu uaeanbHbIX ra3oB. Coco0bl 3a/1aHusl COCTaBa CMECH.
CooTHOIIEHHE MEXKTY MacCOBbIMHU, OOBEMHBIMH JOJISIMU. BhIuucienne Mexy MacCOBBIMH,
00BEMHBIMH J10JISIMH. BrIuucienue napameTpoB cocTosiHusA cMecu. OrpeiesieHue Kaxyen-
Csl MOJIEKYJISIPHOM MacChl M Ta30BOM MOCTOSIHHOM cMecu. TerioeMkocTs. MaccoBasi, 00b-
e€MHasi 1 MOJISIpHAsl TEIUIOEMKOCTh. TeIIOeMKOCTh MPU MOCTOSSTHHOM O00BbEeME M JaBICHHUH.
3aBUCHMOCTb TEIJIOEMKOCTH OT TeMIleparypsl U AaBieHus. CpeaHss U UCTUHHAS TEIUIOEM-
KOCTh. DOpMyJIBI M TAOJUIIBI IJIST OTIPEJICIICHUS TEIUIOEMKOCTH. TeIIoeMKOCTh CMeCH HIe-




anbHBIX ra3oB. IlepBblil 3akoH TepMoarHaAMUKH. CyniHOCTh 3aK0Ha. POPMYIUPOBKA 3aKOHA.
AHaJINTAYECKOE BBIPAXKEHUE 3aKOHA JJI1 OTKPBITBIX M 3aKpBITHIX cucTeM. OnpeneneHue pa-
OOTBI U TEIJIOTHI Y€pe3 TEPMOJUHAMUYECKUE MapaMeTpsl cocTosiHua Pu - muarpamma. DH-
tanbnus. Bropoit 3akoH TepmoauHaMukd. OCHOBHBIE (POPMYITUPOBKU 3aKOHA. AHATUTHYE-
CKOE BbIpaK€HUE 3aKoHA. DHTpomus. TS — numarpamma. TepMoanHaMuyecKue MPOLECCHI.
OO0ue moHATUS O TePMOAMHAMUYECKOM mporecce. OOIre MeToAbl UCIOIb30BaHUS HPO-
[IECCOB M3MEHEHUS COCTOSIHMA paboumx Ten. M3o0paxeHue B koopauHaTtax pv u TS. Oc-
HOBHbIE TEPMOJAMHAMHUYECKHE TPOILECCHl: N30XOPHBIH, N300apHbIi, H30TEPMHUUECKUH, aaua-
OaTHBII — YaCTHbBIE CIIy4yau NOJIUTPONHOro npouecca. Kpyroseie nporneccsl. O01iee NoHsATHE
0 KpyroBom mporecce. [Ipsmoii u o6parabiid ukn KapHo, nx ananus. TepMoanHaMUYeCKUN
KITJI n xomomunbHbi kKoddunment. [luknel nuratens BHyTtpeHHero cropanus ([IBC).
[{ukibl ¢ U30XOPHBIM M M300apPHBIM MOABOJOM TEIIOTHI. M300pakeHrne HUKIOB B PV U TS
nuarpammax. Tepmoamnamudeckue u sxcepreruueckue KIIJ[ mukios. CpaBHUTENbHBIN aHa-
mu3 uukioB JABC. Hukinbl ra3oTypOouHHbIX ycTaHoBOK (I'TY). LIukibl ¢ M30XOPHBIM U H30-
OapHBIM MOABOJOM TEIUIOTHL. PerenepatuBubie nukiibl ['TY. M300paxkeHue MUKIOB B P-V U
T-s nuarpammax. Tepmonunamuueckue u sxkcepreruueckue KIIJ[ nuknos. CpaBHUTEIbHBIN
ananu3 uukioB I'TY. Iukn uneansHoro kommpeccopa. Kiaccudukamus xommnpeccopoB u
npuHuMn naerctBusa. MHaukaropHas nuarpamma. M3orepmuueckoe, agunabaTtHoe M MOJIUT-
porHOe cxxarue. [lomHast pabora, H30TepMHUECKOE Ha MPUBOJ KoMIpeccopa. MHOTrocTyneH-
gaTtoe cxatue. M3o0pakeHne TepMOIMHAMUYECKIX LUKIOB B PV u TS amarpammax. Heo0-
xoaumoe cxxartue. OtHocurenbHbil BHyTpeHHU KIIJI kommpeccopa. Pacuet noteps sHep-
run u dkceprerudecknii KITJI kommpeccopa. [y xonoaunsHbIX ycTaHOBOK. Kitaccuduka-
IS XOJIOMWIBHBIX YCTaHOBOK. Paboume Tema. XomoamibHbIA KO3(PGUIIMEHT W XOJIO0I0TPO-
M3BOAUTENBHOCTD. LMK BO3MyNIHON XOJOAUIBHON yCTaHOBKH. [luki mapoBoil u komMmpec-
CHUOHHBIX YCTaHOBOK. [loHsiTHEe 00 aOCOPOLMOHHBIX U MAPOIKEKTOPHBIX XOJOJUIBHBIX
yctaHoBOK. TemoBo#t Hacoc. [TpuHiun padoTsl TerioBoro Hacoca. BoasHoit nmap. dusznye-
ckoe cocrosiHue BemectBa. IIponecc napooOpazoBanus B PV u TS koopaunarax. Tepmonu-
HAMUYECKHE TaOJUIIBI BOABI M BOASHOTO mapa. Jlmarpammsr p-V, T-S, h-S BoasHOro mapa.
Pacder TepMoIMHAMHUYECKUX IPOIECCOB BOJISHOIO IMapa ¢ MOMOIIbI Tadumi u h-S aua-
rpammsbl. [IpuHnunuaneHas cxema apoCUIOBOM ycTaHOBKHM. llukn PeHknna. BiusHue
HAYaJIbHBIX U KOHEYHBIX mapameTpoB Ha Tepmudeckuit KI1/] mukna Penkuna. M3o0paxenne
ukia p-v, T-S, h-s mnarpammax. [1yTu MOBBIIICHNS] S)KOHOMUYHOCTH TTAPOCUIIOBBIX YCTaHO-
BOK. TeruiodukamoHHbli nuki. Brnaxusiil Bo3nyx. Onpenenenue noHATHs «BiaxHblil BO3-
nyx». OCHOBHBIC BEJIIMYHMHBI, XapaKTEPU3YIOIIUE COCTOSHHS BIaXHOro Bo3nyxa. |-d aua-
rpaMMa BJIQKHOTO BO3/yXa. Pacuer OCHOBHBIX Mpo1eccoB (IIOAOIPEB, CYIIKa, CMECH BO3/1Y-
Xa U pa3IMYHbIX apOB).

Pa3zoen 2. Teopus mennooomena

OcHoBel Teopuu TermaooOMeHa. Ilpeamer u 3agaun Teopun. 3HaUeHUE TEIUIOOOMEHA B MPO-
MBIIUIEHHBIX Tporieccax. OCHOBHBIE TOHATHS M OnpezeseHus. BUapl mepeHoca TeIrioThl: Tel-
JIONIPOBOJTHOCTh, KOHBEKIIMS U M3nydeHue. OCHOBHbIE TOHATHS M onpezeneHus. 3akoH Dypbe.
HuddepenunansHoe ypaBHeHue TeronpoBogHocTu. Koadduuuent temnonpoBonnoctu. Ten-
JIOTIPOBOJTHOCTH OJTHOCTIOMHON M MHOT'OCIIOMHOM IUIOCKOCTH CTEHKH, LMJIMHAPHUYECKON U chepu-
yeckoi creHOK. KoHBekTHBHBIN TermooOMeH. OCHOBHBIE TIOHATHUS U ONpPECICHUs. Y paBHEHNE
Heiorona-Puxmana, ko3¢ dunuent rerooraauu. TemnooOoMeH niznydeHueM. OCHOBHBIE MOHS-
THUSI M OTIPE/ICIICHNUS, TEIUIOBOW OallaHC JTYYHCTOTO TETIOOOMEHA. 3aKOH TETIOBOTO HM3ITyUSHHS.
TennmooOMeH u3nydeHuemM mMexay Tenamu. CloxxHbli TerioooMeH. Termonepenaya yepe3 oJIHO-
CJIOMHYIO U MHOTOCJIONHYIO TUIOCKYIO, IMJTUHAPUYECKYI0, cepruyeckyto cteHkUu. Koadduunent
teruonepenaun. TertoBas uzonsaus. OCHOBBI pacueTa TeriooOMeHa anmaparoB. HazHaueHue,
KJaccu(uKaIus 1 CXeMbl TeriooOMeHa anmapaToB. [IpuHIuI pacyeTa TEIUIOOOMEHHBIX arapa-
ToB. Cpenuuii TeMnepaTypHblii Harnop. CoBpeMeHHbIe KOHCTPYKIIMU TPYOUaThIX M IUIACTHHYA-
TBIX aIlapaToB.



Paszoen 3. [Ipumenenue meniomul 6 nuuje8ol NPOMbIULIEHHOCTNU

Korenbuble ycTaHOBKU. TOMINBO, €M0 BUBI M XapaKTEPUCTUKU, FII€MEHTAapHbBIN COCTaB TOI-
nuBa. Teryora cropaHus TOIUIMBA. Y CJIOBHOE TOILIMBO. [IpoGiieMbl SKOHOMHMHM TOIUIMBA U IIYTH
ee peuieHusi. OCHOBBI TOPEHUS U OPraHU3alMsl C)KUTAHUS TOIUIMBA. PacyeTsl mpolrieccoB ropeHust
pa3IMyYHbIX BUAOB TOIUIMBA. TeopeTnyeckoe onpeesieHue He00X0IMMOro KOJIMYeCTBa BO3/1yXa.
k03 durreHT u30bITKa Bo3ayxa. ht auarpamMmel MpOAYKTOB cropanus. KOTibl U KOTEIbHBIC
ycraHoBkH. OcHoBHbIe moHATHs. Knaccudukanus U ycTpoiCTB MapoBbIX W BOJOTPEUHBIX KOT-
noB. Temnmonocutenu. OCHOBBI TEIUJIOBOTO pacueTa KOTEIbHBIX arperatoB. TerioBoit OanaHc,
KT/
KOTEJIBHOTO arperara. Pacxos TorumBa, yaeiabHBIA pacxoj TominmBa. BermomorarensHoe o0opy-
JIOBaHUE KOTEIBHBIX YCTaHOBOK. OToruieHre. MoIHOCTh CUCTeMBI oToruieHus. O0mue cBene-
HUS, KiIaccu(UKalMs CUCTEM OTOIUIeHHA. Buabl TersioHocureneit cucrteM oTorieHus. OTomnu-
TesbHbIE (HarpeBaTenbHbie) Mpubopsl. Kiaccudukanus. TernoBoil pacyeT OTONMUTENBHBIX MPHU-
6opoB. Cucrembl BoJsHOTO oTOoIIeHHs. Kinaccudukanus u ycTpoiCTBO CUCTEM BOJSIHOTO OTOTI-
nenus. Bo3aymHoe oromienue. Knaccudukanms u ycTpoiicTBO CUCTEM BO3AYIIIHOTO OTOIUICHHUS.
[Tpunnumner pacuera. Bentwsinusa. Mukpokaumat nomerierus. Cymka. CrocoOsr cymku. Pac-
X0Jl Teryia Ha cymky. CylnnibHbIE YCTaHOBKM U MX pacueT. OXpaHa oKpyskarouel cpesbl. Boi-
Opocsl B atMocdepy (TEIIOreHepUPYIOIINX YCTPOICTB, OT BEHTUJISIIMOHHBIX CUCTEM) U UX BIIH-
sIHUE Ha OKpYXKarmryto cpeny. [IpenenbHo-10mycTHMbIe KOHIIEHTPAIUK BEIOPOCOB B atMochepy
(ITJK): makcumanbHO-CYTOUHBIE U CpelHecyTouHbIe. PaccessHue BpenHocteit B armocdepe. [1o-
HATHSL O TIpeneNnbHO-IomycTuMbix BbiOpocax (IIBJl). OcnoBwl sHeprocHaOxeHus. OCHOBHBIC
HAIPAaBIIEHUSI SKOHOMHUH 3HEPTOpPECYpCcOB B MUINEBOM MpoMbliieHHOCTH. [ToBbimenue >¢dek-
TUBHOCTH 3HEPIeTUYECKOT0 M SHEPrOUCIIONb3YIOLIEro 000pyaoBaHUs. Y TUIN3alMOHHbIE yCTa-
HOBKH, TIOKa3aTelu ux padoTa.

4.3 Pazjesibl y4yeOHOH TUCHMILIMHBI M BUABI 3aHATHI

Ne HaumenoBanue pazzaena yueOHo - -
pasiea yu Jlexuun Jlaopatop- | npc | Kou Bcero
IL.II. IOUCITATUINHBI HBIE paOOTHI TPOJIb
1 | TexHnyeckas TepMOIMHAMHKA 19 10 14 5 48
2 | Teopus tennoobmeHa 9 4 13 6 32
[lpuMeHeHHE TEIUIOTH B MHIIIE- 6 3 14 5 28
3 | poit IIPOMBIIITIEHHOCTH
Hroro: 34 17 41 16 108
5 MaTtpuua ¢opMupoBaHUSI KOMIIETEHIUH 10 JMCIUIIIMHE
[podeccuo-
Ne HaJILHBIE Obrmee
Pazgensl guCIIUIIINHEL KOMIIETEHI[HH KOJIMYECTBO
IL.II. KOMIIETEHIIUH
OIIK-7
1 | TexHn4eckas TepMoIUHAMUKA + 1
2 | Teopus Ternoobmena + 1
IIpumeHeHne TemaoThl B MH-
3 | wesoit IIPOMBIIITIEHHOCTH + 1

6 O6pa3oBaTe/ibHbIE TEXHOJIOTUH




O0BeM ayIUTOpPHBIX 3aHATUH Bcero — 51 vac, B T.4. Jiekuuu — 34 yaca, 1abopaTopHble pa-
60TbI — 17 yacos.
31,3 % - 3aHATHS B MHTEPAKTUBHBIX (hopMax OT 00beMa ayJAUTOPHBIX 3aHIATHH.

Bun
3aHATHA

Cemectp | (JI, 113,
JIP n
ap.)

5 JIP IIepBblil 3aKOH TEPMOAVHAMUKH B IIPUIIOKEHUH K
peLLIeHHIO OHOM U3 TeXHUYecKuX 3a1ad. Jlabopa-
topHas padora Ha [IK ¢ Bo3MOkHOCTBIO 00yUae- 2
MOT'0 OCYILECTBJIATh HMHTEPAKTUBHOE YIIPABJIECHUE
paccMaTpuBaeMbIMHU IIPOLIECCAMU, CO3/1aBasi KOH-
KPETHbIE CUTYAIUH.

TP HccnenoBanue n3aMeHEHHs TapaMeTPOB MPOLIECCOB
BJIQXKHOTO Bo3ayxa. JlaboparopHas padora Ha [1K
C BO3MOKHOCTbIO 00y4aeMOro OCyLIECTBIIATh UH- 2
TEPaKTUBHOE YIIPABJIEHUE pacCMaTPUBAEMbIMU
IIpoLeccaMu, co3/1aBasi KOHKPETHbIE CUTYallUH.

TP N3ydenue nmporecca UCTEUEHUS BO3/4yXa Yepes3
cyxmuBaroleecs comno. Jlaboparopnas pabota Ha
1K ¢ BO3MOKHOCTBIO0 00y4aeMOTro OCYIECTBIISITh 2
MHTEPaKTUBHOE YIPABJICHHUE PAaCCMAaTPUBAEMBbIMU
IpoLeccamMu, co3/1aBasi KOHKPETHbIE CUTYaI1H.
TP HccnenoBanue BAMSHUS TEMIIEPATYphl Ha TEILIO-
IIPOBOJAHOCTH TEIJIOU30JIILIUOHHBIX MAaTEPUAJIOB.
JlaGopatopHas pabota Ha I1K ¢ BO3MOKHOCTBIO )
00y4aemMoro OCymiecTBISITh UHTEPAKTUBHOE
YIPaBIEHUE PACCMATPUBAEMBIMH IPOLIECCAMU,
co3/1aBasi KOHKPETHbIE CUTYALIUH.
JIP HccnenoBanue TeriooOMeHa npu cBOOOJHOM KOH-
BEKIIMU BJIOJIb BEpPTUKAIBHOU TpyObI. JlaGopartop-
Has pabota Ha [IK ¢ BO3MOXHOCTBIO 00y4aeMoro 2
OCYIIECTBIISATh UHTEPAKTUBHOE YIIPaBJICHUE pac-
CMaTpUBAaEMbIMH IIPOLIECCAMH, CO3/1aBasi KOHKPET-
HbIE€ CUTYallUU.
JIP CBo0o/1Has M BBIHYKJIEHHAst KOHBEKLUS JUIsl TOPH-
30HTaJIbHOM TpyOHI. JIaboparopHas padota Ha [1K
C BO3MOXKHOCTBIO 00y4aeMOro oCyIecTBISATh UH- 2
TEPAKTUBHOE YNpPaBJICHHE pacCMaTPUBAEMbIMU
IIpoLeccaMy, co3/1aBasi KOHKPETHBIE CUTYalUH.
hi Jlexuus-Buzyanuzanus «KoTenbHble yCTAHOBKH 4

Hcnone3yemble HHTEPaKTUBHBIE 00Pa30BaTENbHBIE | KonHuecTBO
TEXHOJIOTUH U TEMA 3aHATHSA 4acoB

Hroro: 16

7 Y4eOHO-MeTOIMYeCKOe oDecleyeHrne caMOCTOsITeIbHOI padoThl cTy1eHTOB. OLeHOYHbIe
Cpe/ICTBA TeKYIero KOHTPOJIsl yCIeBaeMOCTH, IPOMEKYTOYHOH aTTecTallUM M0 UTOraM
OCBOCHMS JMCIUILIHHBI



7.1 Buapl caMoOCTOSITE/IbHOI PadoThl, MOPSII0K UX BHIMIOJHEHNSI H KOHTPOJIS

Ha camocrositenbuyto paboty cryaentoB orBoautcs 41 yacos. K Helt oTHOcsTCS: ipopaboT-
Ka ¥ TIOBTOPEHHE JICKIIMOHHOTO MaTepHalia i MaTepuaia yueOHUKOB U y4yeOHbIX mocoOuit, camo-
CTOATEJIbHOE M3YyUEHHUE psila TeM, MOJATOTOBKA K JIaOOpATOPHBIM 3aHSATHUSM, BBINOJIHEHHUE KOH-
TPOJIBHBIX Pa0bOT, BBIIIOJHEHUE WHANBUIYAIbHBIX 3aJaHUH, MOJArOTOBKA K TEKYIIEMY KOHTPOJIIO
U T.JI.

HepequL TEM U BOIIPOCOB, TpC6yIOH_[I/IX JOIMMOJIHUTCIIBHOTO CaMOCTOATCIIBHOI'O U3YYCHMU .

1. Cwmecu pabounx Ten. TermmoeMKOCTh CMECH Ta30B.

2. PaGora rasa, ee onpenenenue. [ukn KapHo, aHanmu3 nukia, TepMoIdHAMUYC-
ckuii KII/I, xonmomuneHeiii ko3 dumuent. Pacyer TepMoaMHAMUYECKUX ITUK-
JIOB.

3. KonBekTuBHbIN TermooOMeH. OCHOBHBIC TIOHITHS U ONpEIecHUs. Y paBHCHUE
Hrrorona-Puxmana.

4, Jlyuuctelii TemnooOMeH. 3aKOHbI TEIUIOOOMEHHOro u3inydeHus. Pacder terio-
OOMEHHBIX arIaparosB.

5. N3ydeHne TeopeTHUecKUX IMOJIOKEHUN U pellieHue 3a7a4d Ha OIpejesieHhe Xa-
PaKTEpUCTUK TOIUIMBA, pacxXoja BO3/1yXa Ha TOPEHHE U KOJINYECTBA MPOIYKTOB
CropaHus.

6. N3yuenune TeopeTnyeCKUX MOJIOKEHUN U PEIICHHUE 3a/1ay Ha COCTaBJICHUE TeIl-

JIOBBIX OaJIaHCOB I€Yel U KOTENbHBIX arperaTtoB U pacycT TEIJI000MEHA B HUX.

7.2. KonTposabHasi pabora

3ajanust A1s1 KOHTPOJIbHBIX pabOT U MOPAIOK WX BBINOIHEHHS puBeacH B [15] yueOHo-
METOMYECKOr0 U HH(GOPMAIIMOHHOTO 00ECTICUCHHS TUCITUTUTMHBI

7.3. BapuaHT KOHTPOJIbHOI padoThl « TexHnuyeckasi TePMOAUHAMHKA»

3amaua 1. bamion ¢ kucnopoaom emkocteio 20 1 noa gasiaeHueM 10 MIla npu 15°C. Ilo-
CJIe U3pacX0JIOBaHUS YaCTU KUCIOPO/Ia IaBJIeHHe TTOHU3MIIoCh 0 7,6 Mlla, a TemmnepaTypa yna-
na 1o 10°C. Onpenenuts Maccy U3pacxoJOBAHHOTO KACIOPOA.

3amaua 2. ['a3 pacmmpsieTcsi B IAIUHAPE U30TEPMUYECKU 10 00BEMA B 5 pa3 Ooibiiie mep-
BOHauaiabHOro. OnpeneanuTh OTHOIIEHUE padOThl HA MEPBOM MOJOBHHE XOJa MOPIIHS K padoTe
MIOJTHOT'O PaCIINPEHUS.

3amaua 3. 1 kr Boznyxa nipu P1=100ap u V= 0,09Mm>/kr paciIupsieTcst 10 IeCATUKPATHOTO
obwvema. OnpenenuTh KOHEUYHOE JaBJICHHE U PadOTy MpPU U30TEPMUUYECKOM U aarabaTHOM Ipo-
neccax. CKOJIBKO TETUTIOTHI HEOOXOAUMO MOIBECTH B KaXKIOM U3 MPOIECCOB?

3anaua 4. 2 M BO3JlyXa MpH JaBiieHnu Pi1= 2 6ap u temmeparype t; = 40° C cxxumarotcs 10

nasyieHust p; = 11 6ap u oovema Vy = 0,5 m3. Onpenenuts nokasaTeib HOIUTPOIIBI, PabOTy
CKaTHs U KOJIMYECTBO OTBEIEHHOTO TETlIa.

7.4. BapuaHT KOHTPOJIbHOI padoTsl «TensioodomMen»



3agava 1. OnpeaenuTs MIOTHOCTH TEIJIOBOIO MOTOKA OT ra3oB K BOAE B BOJISHOM 3KOHO-
Maiizepe MmapoBOro KOTia, €clid CpeaHsisi pasHocTh Temmepatyp 120°C, ko3 PUImeHT TermooT-
naun 20 u 1000 BT/MZK, TOJIIIMHA CTEHKH 5 MM, TeruionpoBoaHocTh 50 BT/MK.

3anava 2. OnpeaenuTh MOBEPXHOCTh MAPOBOJASHOTO TEIIIOOOMEHHHUKA, €CJIU TeMIlepaTypa
Boabl u3MeHunach ¢ 10 mo 40°C, pacxon Boabl 0,15 kr/c, koaddunuent temnonepenayn 20
Br/M’K, nap JaBJICHHEM 3 0apa U ONpeneauTh JUIMHY TPYObI ¢ quameTpoM S0 M.

3amaua 3. B cTranpHBIX TpyOax MapoBOJSHOIO MOJAOTPEBATEINISI, OMBIBAEMBIX CHAPYKH KOH-
JICHCUPYIOIIMM apoM, TpH AaBieHuH 5 6ap, nogorpesaercs 1 kr/c Boasl oT 20 go 80°C. Ompe-
JIETUTh PacxoJ mapa, eciiv KodhPHUIIMEHT TerIo0TAa4YM cOo CTOPOoHBI Bo bl 3000 BT/MZK, CO CTO-
pounsl apa 6000 Br/MK, K03 GUIMEHT TeronpoBogHocTH cTeHKu S0 BT/MK, TonmmHa cTeHKH
5 MM. OnpenenuTh MOBEPXHOCTh TEIIOOOMEHaA.

6.3. BapuanTt KOHTPO1bHOM padoThl «TommBo. KoreabHble ycTaHOBKN»

3anaua 1. 3amucarh cocTaB TOILIMBA HAa FOPIOYYIO, CYXYyI0, pabouyro mMaccy U GpopMmyity me-
pecuera Ha roprouylo, Cyxyr, pabouyro maccy.

3amaua 2. OnpenenauTs IWIOTHOCTh TEIJIOBOTO MOTOKA OT ra30B K BOJE B BOASTHOM 3KOHO-
Maif3epe mapoBOro Kotja, eciii Boja Harpenack ot 80 no 130°C, a ra3sl oxyaguiauch ot 350 1o
200°C. Koaddumment termmoormaun 20 i 1000 Br/M?K, TOIIHHA CTEHKH 5 MM, TEILIONPOBOI-
Hocth 50 Br/MK.

3amaua 3. OmnpeneiauTbh KOJIMYECTBO BO3AyXa JJsi cropaHusi | Kr TomiauBa, KO3POUIIUEHT
n30bITKA 1,2; cocras TomuBa: C=83%, H=12%, S=2%, A=1%, W=2%.

7.5. UuauBuayabHOE 3a]aHNe

NuauBuayaibHOE 3ajaHUE BKIIIOYAET B ce0sl pacyeT MPOU3BOICTBEHHO-OTONMUTEIbLHON
KOTeNbHOM mpeanpustus. [1opsaok ux BhIMOJIHEHUs npHBeeH B [14] ydeOHO-MEeTOANYIECKOro 1
MH(OPMaLIMOHHOTO 00ecneYeHNs JUCIUIINHBI

7.6. TeopeTnyeckne BONMPOCHI 3a4€Ta

1. IIpenmer TexHu4ecko TepmoauHamuku. [lapameTpsl cocTosiHus paboyero tena. Ypas-
HEHUS COCTOSIHMSI UICATBHOTO Ta3a. TepMOoAMHAMUYECKUN TIPOIIECC

2.1-i1 3akoH TepMouHAMHKH. PaboTa, TeruioTa, BHYTPEHHSST YHEPT S, SHTAIBITHS

3. BeiBoz 1-r0 3aKk0Ha Yepe3 SHTANBIINIO, YEPE3 SHTPOIIHIO

4. BeiBox 1-ro 3akoHa 115t TOTOKa pabouero tena. Jlath ero aHaims

5. AHanuTHyeckoe U rpauyeckoe UCCiIe0BaHue U30XOPHOTO Mpolecca

6. AHanuTHyeckoe U rpaduyeckoe nccieoBaHiue n300apHOro mpouecca

7. AHanuTHYecKoe U rpauueckoe UCCIIe0BaHUE U30TEPMUYECKOTO Mpolecca

8. Ananutuyeckoe u rpadpudeckoe uccieoBaHue aaquadaTHoro npoiecca

9. Ananutuyeckoe 1 rpaudeckoe UCciIeJ0BaHue MOJIUTPOIHOTO Mpoliecca

10. TermmoeMKoCTh pabodero Tena B pa3audHbIX mpoiieccax. [ paduk 3aBUCHMOCTH TEII0EM-
KOCTH OT TMOKa3aTellsl MOJUTPOIBI

11. Peanbabie ra3pl. Da3oBbie Mepexobl B KoopauHatax p-V; T-S; p-t. PaGoTa u Temmora
dazoBoro nepexoaa



12. Inarpamma h-s BoasHoro mapa. OnpejeneHue padoThl, TEIUIOTHI, BHYTPEHHEH SHEPIUU
B pa3IMYHBIX Mporieccax mo h-S quarpamme

13. KpyroBeie mporieccbl. Bropoii 3akoH TepMOAMHAMUKH.

14. Iuxn Kapuo (npsimoii u 00patHblii). BeiBox Tepmudeckoro KITJ]

15. Huxnsl TemnocunoBblx ycraHoBoK. Llukn Tpunknepa. Koopaunater p-v; T-S. BeiBog
tepmuueckoro KITJ]

16. Hukns! TemnocunoBbix yctaHoBoK. Hukn uzens. Koopaunatel p-v; T-S. BeiBoa tep-
mudeckoro KITJI

17. Huxnsl TemiocuiioBslx ycraHoBok. LHukin Otro. Koopaunater p-v; T-S. BeiBog tepmu-
yeckoro KIIJ]

18. Hukn Penkuna. [IpuHiunuansHas cxema ycranoBku. [ukn B auarpammax h-s, p-v, T-s.
Tepmuueckuii KIT/] nukna

19. Iluxy mapocusioBO YCTAaHOBKM C BTOPMYHBIM IeperpeBoMm. lIpuHuunuanbHas cxema
ycranoBku. L{uki B quarpammax h-s, p-v, T-S. Tepmuueckuii KIT)T muxina

20. Crioco6s! noseimeHust KIT/I mapocuinoBbIX yCTaHOBOK.

21. [Iuka BO3AYIIHOW XOJOAWIBHON YCTAHOBKHU. XOJIOJONPOU3BOAUTEIBHOCT. XOJOAUIb-
HBIH K03 urueHt

22. HukJ mapoKOMIIPECCHOHHOM XONOAMIBHOM YCTAaHOBKHU. XOJIOAOMPOU3BOIUTEIBHOCTD.
XonmoauinbHbIHA K03 duimeHt

23. PacueT napoOKOMIIPECCHOHHOM XOJIOAUIBHON YCTaHOBKH (C MOMOIIBIO qrarpamms h-1gP)

24. Iuxn razotypounnoit (I'TY) ycranosku. Lukn I'TY ¢ perenepanueit TemioTs

25. TeruonpoBoAHOCTH. 3akoH Dypre. Koo duiueHT TemnonpoBoiHOCTH, €ro pU3nIecKuii
CMBICT

26. KonBektuBHbIN TeruiooOMeH. 3akoH HelotoHa-Puxmana. Onpenenenne kosgduirenta
TEIUIO0TIa4l U METO/IMKA €ro pacyeTa.

27. Kputepuu nogo0usi 1 KpuTepHallbHbIe YpaBHEHUS

28. Cnoxwuerii TeruioooMeH. Koaddumuent teronepenaun

29. OnpezneneHue KOIUYECTBA TEIUIOTHI, MPOXOIAIICH Yepe3 MIOCKYI0 OJJHO- U MHOTOCIIOMN-
HYIO CTEHKY 3a CUET TeIUIONPOBOAHOCTH

30. OnpeneneHne KOJWYECTBA TEIUIOTHI, MPOXOIAIIEH 4Yepe3 LMIMHAPUYECKYIO OJHO- U
MHOTOCJIONHYIO CTEHKY 3a CUET TEIJIONPOBOIHOCTH

31. Tennonepenaya yepes3 IIOCKYIO OJHO- U MHOTOCJIOMHYIO CTEHKY

32. Teroniepenayda yepe3 MUIMHAPUUECKYIO OJHO- U MHOTOCIIONHYIO CTEHKY

33. Tennoo6mennble annapaTsl. X Buasl. Pacuer termooOMeHHoro anmapara. IIpsaMoToxk,
IIPOTUBOTOK

34. Knaccudukanus Torums. Husmas 1 BbIcIIasi TEIUIOTa CrOpaHUs

35. CocraB ToruinBa Ha pabo4yr0, CYXYI0 U TOPIOYYIO MAacChl, IepepacyueT

36. Pacuer pacxona Bo3ayxa A cropanus | kr, 1M TorumBa. Koadduunent nzdbITKa BO3-
JlyXa 1 €ro 3HaYeHUs B Pa3JINYHBIX TOMKAX

37. quarpamma h-d Bnaxkaoro Boszayxa. [Iporecc cyiiku Ha 1uarpamMme

38. Huxn uaeanbHOro Kommpeccopa. Pabora npu n30TepMUYEcKOM, aaquadaTHOM M TOJIUT-
pornHoM ckatuu. [IpenenbHas cTenenp cxaThs

39. YcTpoicTBO COBPEMEHHOTO KOTEIBHOTO arperara, KOTelbHON yCTaHOBKHU. TerioBoit Oa-
JaHC KoTenbHoro arperara. Kna 6pyrro u Herro. Onpenenenne pacxoia TOIUIMBA Ha KOTEIL.

40. Pacuer XBOCTOBBIX IOBEPXHOCTEMN KOTEJIBHOTO arperara

41. CucteMbl OTOIJICHUS KWIBIX U MIPOM3BOJICTBEHHBIX MOMelleHni. PacueT u moabop mpu-
60poB oToreHus (6aTapeil)

42. Pacuer muiomniaiel XOJIOAWIBHON KaMephl, KAIOPUUECKUI pacyeT, pacueT U30JIALUN

7.7. Tect 1J1si MPOBEPKH OCTATOYHBIX 3HAHUIA



BriOepute HOMEp BEPHOTO OTBETA B 3aJlaHUAX.

1. Kakue BenMUMHBI HA3bIBAIOTCS OCHOBHBIMH TEPMOJMHAMHUYECKHUMHU TapamMeTpamH Co-
CTOSIHUS?

1. paccTosiHue, BBICOTA, AUCIICPCHUs

2. COIMPOTHBIICHUE, HAMPSHKCHHUE, HHIYKTUBHOCTh

3. JaBJieHUe, TeMIepaTypa, o0beM

4, noctosiHHasg boneiimana, mocrosiHHasg Ilmanka, Macca

2. Kakue u3 ypaBHEHHE SBISIOTCS YPAaBHCHHEM COCTOSHUS UACATBHBIX T'a30B7
1.W=1I1U

2. PV=mRT

3.Q=a(tct—tx) F

4. q = Au+1

3.Kakoe u3 ypaBHEeHHI1 SBISIOTCS MAaTEMaTUYECKUM BBIPAKEHUEM [IEPBOTO 3aKOHA TEPMO-
JTUHAMUAKHA?

DARQ=dU+L
2)P:Enm—C2
3 2
3)Q1:QZ+|74
4)dU =M -Cv-AT
Llorc
ke K

)

4. Yem siBstercs Bemmurna Cp(

1.TernI0eMKOCTh Tena;

2. ynenbHOM n300apHO MacCOBOU TEIIIOEMKOCTHIO
3. yaenbHOI M30XOpHON 00bEMHON TETIIOEMKOCTBIO
4. ynenbHOM 00BEeMHOM H300apHOH TEMIOEMKOCThIO

oHC
5. Yem sBJISIETCS BEIMYMHA ,uCV(ﬂ—)
Kmonb - K

1. CpenHss TEIUIOEMKOCTh TeJla B MHTEPBAJIE TEMIEPATYD;
2. yZeIbHas U30XO0pHasl MOJIbHAS TEIUNIOEMKOCTb
3. HcTuHHAas TEMI0eMKOCTh
4. yJienbHas n300apHasi MaccoBast TEIIOEMKOCTb
6. Kakoe u3 ypaBHeHuUl ABIAOTCS ypaBHEHHMEM Maiiepa?

dT

G

Cv
3)R=Cp-Cy;
4)dh = CpAT
7. Yem sBiisieTcs cymma BHYTpeHHeH sHepruu cucteMbl U U mpou3BeneHUs AaBlie-

Hus cucreMsl P Ha ee V?



1. SHTpomHe S?

2. sHTanbnuen H

3. temoron Q

4. BHYTPEHHEHN HEPrUei CUCTEMBI,

8. Uem sBisietcs cienymollee onpenenenue: «HeBo3MokeH IBUraTelb, MOJIHOCTHIO

IpeBpaliaonii B paboTy BCIO MOIYYEHHYIO TEILIOTY»?

1. TemioBoil Teopemoit HepHcTa;

2. OIIPEIEIICHUEM IKCEPTHUH;

3. orpezieIieHuEM BTOPOTO 3aKOHA TEPMOJMHAMUKHY;

4. OIpEEIIEHUEM IEPBOT0 3aKOHA TEPMOJINHAMUKH

9. VYka3aTb NpaBUIBHOE ONpeesieHue GOPMyIbl 77, = :q_u = %
1 1

1. repmudeckuii K03 PHUIMESHT TOJIE3HOTO ICHCTBUS JBUTATEIIS;
2. MEXaHUYECKHUH KIIJ IBUTaTENs;

3. MHJAUKATOPHBIN KIIJ| IBUTATEIIS;

4. X0NOIUIBHBIN KO3 PHUITUCHT.

10. M3 xakux TepMOAMHAMHYECKUX MPOIIECCOB COCTOUT UK KapHo (MaeanbHbIN UK
TEIJIOBOM MaIlluHbI)?

1. aByX n300ap u IByX U30XO0p;

2. IByX M30TE€PM U JIBYX aauadar;
3. ABYX MOJMUTPOI U JBYX U30XO0D;
4. IByX M30TEpPM U JIBYX H30XOp.

11. s kakux ycTpoicTB 0OpaTHbIM 1uki KapHo siBisieTcs uaeanbHbIM HUKIOM?

1. 1751 MapoBbIX TYpOUH:

2. U1 XOJIOIMJIBHBIX YCTAHOBOK U TEIJIOBBIX HACOCOB;
3. nisa nopuHeBsIx JIBC;

4. ny1st ra30TypOUHHBIX YCTaHOBOK.

12. Yka3are npaBUIIBHOE ONPENEIEHUE XOJIOIMIBHOIO KOdpPHULIEHTa:

1. oTHOILIEHHE TeMIlepaTyp Ha BXOJ U BBIXOJI€ U3 UCIAPUTENSL XOJIOANIBHON YCTAHOBKU;

2. OTHOLIEHHE 3aTpaT SHEPrUM Ha NpUBOA KoMmrpeccopa K HeoOXoauMoil s HupKyIssuuu
XJIaJ0areHTa YHEPIUu;

3. OTHOHIICHUEC KOJIHUYECTBA TCIIJIOTHI, OTHHTOﬁ 3a IIUKJI OT XOJ'IOI[I/IJ'[I:HOfI KaMepI)I, K 3ana-
YEHHOH B ITUKJIE paboTe;

4. OTHOIICHHE TEIUIOTHI, OTTAHHOW B KOHJICHCATOPE K padOTe B ITUKJIC.

13. Kakoii 3 OCHOBHBIX TEPMOJAMHAMUYECKUX MPOILIECCOB (M30XOPHBIN, N300apHBIi, N30-
TEPMUYECKUH, aTuabaTHBIHN, TOJTUTPOIIHBIN) ABIAIOTCS 0000IIAIOLINM Il OCTAIBHBIX?

1. u3orepMuueckuit
2. anraOaTHBIN

3. HOIUTPOIHBIN

4. uzo0apHbIi



14. Ha xakom rpaduke n300pakeH H30TePMUUYECKUN Tporiecc?
P

p 1
1 2 2
\'4 2)
v 1)
T T
1
1 2
2
s 3) s 4)

15. Kakoli TepMOIUHAMUYECKHIA TIPOIIECC TPOUCXOIUT Oe3 TeIIo00MeHa ¢ OKpYIKaromien
cpenou?

1. u3oTepMuyecKuit
2. anua0aTHBIN

3. HOIUTPONHBIN

4. n300apHBIT

16. HJ'ISI KaKoro TCpMOANHaAMHUYCCKOI'O IIPOHECCa XapaKTCpHAa CBA3b HAYAJIbHBIX U KOHCY-

vV, T
HBIX T1APAMETPOB, BHIPAKEHHAS yPABHEHHEM —2 = —2?
Vl Tl
1. W30XOPHBIN
2. anna0aTHBIN
3. n300apHBIi
4. M30TEPMUYECKU

v o K K
17. Kako#t TepMOMHAMHYECKHI ITPOLIECC MOXKHO BBIPa3uTh ypaBHeHHeM PV, =PV, ?

M300apHBIi
MTOJIUTPOITHBIN
agnabaTHbII
U30TEPMUYECKUI

NS

18. Kak Ha3pIBaeTcs I[BYX(ba.SHaH CMCChb MPECACTABIIAIOIIAA coboit nmap CO B3BCHICHHBIM B
HEM Kall€JIbKaMH )KI/I}IKOCTI/I?

|. KOHLIEHTPHUPOBAHHBIH Nap;

2. HEJOTPETHIN nap;

3. BIIQXKHBIN HACBILIEHHBIN Map;
4. neperpeTslii nap

19. Kak Ha3wIBaeTcs nap, HaXOIAIIUNCS B TCPMHUYCCKOM U JUHAMHUYCCKOM PABHOBECHUU C



KUAKOCTBIO, U3 KOTOPOI OH 00pa3yercs?

1. crabunpHblil Tap
2. HACBIIICHHBIN Tap;
3. HeporpeThli nap;
4.meperpeTslii nap.

20. Kak Ha3pIBaeTcs nap, TeMIieparypa KOTOpOro IpeBbIlIaeT TEMIEPATypy HAChIILIEHHOIO
napa Toro K€ J1aBJIeHus?

1. neperpersiii nap;

2. IepeHacChIIICHHBIN Tap;
3. cyxoit nap;

4. BIaXHbIN Map.

21. Kakas BenuuuHa omnpejessieT KOJINYeCTBO TEIUIOThI, HEOOXOAUMOM Ui IpEeBpaleHUs
OJIHOTO KWJIOIpaMMa BOJIbl B CyXOM HaCBIIIEHHBIN Map TOW ke TeMIieparypbl?

1. cTenens CyxocTu X ;

2. sHTaNbnus napa h;

3. TerioTa nmapooOpa3oBaHus I,
4. rerutota neperpesa AQ,,

22. K KaKOMY 3aKOHY OTHOCHUTCH CJIICAYIOLICC OIIPEACIICHUC : «ITonHoe JaBJICHHUC CMCCHU
HNJICAJIbHBIX I'a30B PABHO CYMMC IapUraJIbHbIX IIaBJIeHI/If/i BCECX BXOAAIIMX B HECC KOMIIOHCHTOB;,

1. 3akoH JlanbpTOHa;

2. 3ak0oH Maliepa;

3. 3akoH boins- Mapuotra

4. 3axon Knanelipona MenneneeBa

23. YewMm saBusercs CJIeayromee onpeacjICHUC: «TGHJ'IOTa, MoABCACHHAA K IIOTOKY pa60qer0
TCJIa U3BHE, pAaCXOAYCTCA HAa YBCIIMYCHUC OSHTAJIBIIUH pa60qero TCJIa, MPOU3BOACTBO TCXHUYC-
CKOM pa6OTI>I " YBCIIMUCHUC KHUHETHYECKOM SHEPIrun IMOTOKa»?

1. OIIPCACIICHNUEC SHTPOIINH,
2. BBIPAXKCHUC NIEPBOT'0 3aKOHA TCPMOJANHAMUKU IS IIOTOKA;

3. 3akoH JlanmpTOHa;
4. 3axoH Maiiepa.

24. CrenuanbHO cIpo(UIMPOBaHHBIE KaHAbI Uil pa3roHa pabodel cpeabl U MpUIaHUS
MOTOKY OIPEJIEIEHHOTO HAIIPaBJICHUS Ha3bIBAIOTCSL:

1. muddyzopamu;
2. comaamu;

3. IpoccensimMu;
4. comto JlaBans.

25 .Kanamsl MMPEAHA3HAYCHHLBIC JIsI TOPMOKCHHA IMOTOKA W IMOBBIIICHUA NABJICHUS HA3bI-
BarOTCA:

1. coruramm;



2. nupdyzopamu;
3. IpoccensimMu;
4. comamu JlaBas.

26.I1Ipouec ¢ yMEHbILIEHUS IaBIEHUS, B TOI€ KOTOPOTO HET HU YBEJIMYEHUS KUHETUYECKOU
SHEpPIruH, HU COBEPILEHMS] TEXHUYECKOH paboThl, Ha3bIBAECTCS:

1. sKcTparupoBaHueM;
2. IEKOMITPECCHUEH;

3. ApoccenupoBaHuEM
4. HarHeTaHue.

27. Kakoil U3 MpoIeccoB CKaTUs B KOMIIPECCOPE SIBIISIETCS] SHEPreTUYECKH Haubosee BbI-
TOIHBIM?

. anabaTHOE CXKATHE,

. U30TEPMHUYECKOE CIKATHE;
. IOJIUTPOITHOE CKATHE;

. n300apHOE CIKaTHE

AW~

28. Ilepenaua TemIOTHl B BELIECTBE 3a CUET MEPEHOC & SHEPIMM MUKPOYACTUL[AMU, Ha3bl-
BaeTCs:

1. Teronepenayva;

2. KOHBEKIIHS;

3. TEeIIONPOBOTHOCTb;
4. nyyeucnyckaHue

29. Yewm siBisiercst 3akoH Oypwe ((=—A o gradt)?

1. OCHOBHOI1 3aKOH TEIJIONPOBOTHOCTH;

2. OCHOBHOM 3aKOH KOHBEKTHBHOMN TEILIOOTAAYH;
3. 4acTHBIN CiTydYail 3aKOHA COXpaHEHHS SHEPTUU;
4. 3akoH Credana-bonbiimana.

30. Yem siBnsieTca ciienyrolnee Belpakenne R, = J ?
AeF

1. TETJIOBas MPOBOMMOCTh CTEHKH;

2. TEPMHUYECKOE COMPOTUBIIEHUE CTEHKH;

3. TETJIOBOM MOTOK Yepe3 IUNIOCKYIO CTEHKY

4. TEIJIOBOM NOTOK 4Yepe3 HIINHIPUYECKYIO CTEHKY.

31. Ilo xakoMy 3aKOHY U3MEHAETCS TEMIIEpaTypa MO TOJIINHE HUIMHIPUIECKON CTEHKHU?

. TI0 INHEITHOMY 3aKOHY;

. IO KBaJIpaTHOW 3aBUCHUMOCTH;

. TIO JIOTapU(MHUECKOMY 3aKOHY;
. TIO 3aKOHY TUIIEPOOIIHI.

AW~

32. Kak Ha3bIBaeTCs MEPEHOC TEIJIOTHI BMECTE ¢ MUKPOCKOTTMYECKUMHU 00BhEM aMu Be-
mecrtsa’?



1. Terutonepenayda

2. KOHBCKITHS;

3. TerIonepeMenieHue;
4. uzny4yeHue.

33.Kakue BHU1bl KOHBEKIIUHU CYIIECTBYIOT?

1. ecTecTBeHHAs U BBIHYX/ICHHAS;
2.MHTEHCUBHAs U MTACCUBHAs;

3. MOBEPXHOCTHAS;

4. o0beMHasl.

34. Yto npencrasiser coboii uncio Hyccensra (NU= 1/ 1)

1. xapakTepu3yeT KOHBEKTHUBHBIN TEIJI000MeH (i ompeneneHus KodpuuueHTa Termio-
OT/1auu)

2.Terutou3NUecKasi KOHCTAaHTa BEIECTBA;

3. yci10BUS €CTECTBEHHOM KOHBEKIMH

4. ycl0BHUE OJTHO3HAYHOCTH

35. Yem sisiercst kooddurment o (Bt/m**K)?

1. K03 GUITUEHT TETIIONPOBOAHOCTH;
2. K03 GUIUEHT TerIonepeayH;

3. K03 GUIUESHT TEIIO0TIauH;

4. k03P HUIHCHT U3MEPCHUSI.

36. Kakue anemMeHTapHbIe YacCTUIbI SBISIOTCS HOCUTEISIMU SHEPTHH MPH TEIIO0OMEHE U3-
Jy4yeHuem?

1. mpoToHBI;
2. GOTOHBI;

3. DJIEKTPOHBI;
4.HEUTPOHBI.

37. TCJ'IO, rnorjomaromee BCC  MmaJgaromec Ha HEro U3JIyd4€HHEe, Ha3bIBaCTCA:

1. abCoOMOTHO MPO3PAYHBIM;
2. aOCOIIOTHO OEIIBIM;

3. aOCOIOTHO YEPHBIM;

4. cepbIM.

38. Uewm siBisieTcs ciieytolnee Beipaxkenue € = E/Eq?

1. creneHp YEpHOTHI TAHHOTO TENA;

2. CTENEeHb OTPaKEHUS JAHHOTO TENa;
3. cTeneHb MOTJIONICHHUS JAHHOTO TEIa;
4. crenieHb IPO3PAYHOCTH TeJa

39. B xako#l cTeneHr HaxOIUTCs 3aBUCUMOCTh IUIOTHOCTU MHTErPajIbHOTO U3JIY4EeHHUS Te-
Jla OT ero TeMIeparypbl?



1. B mepBo# cTeneHu;
2. BO BTOPOM CTENEHU;
3. B YETBEPTOM CTEIICHH.

40. Kak naszsiBaetcs koapdunuent K = L fm ?
Vo +512+1a,\ m“ oK

1 KO3 PHULIMEHT TeIUIonepe1aun;

2 KO3 PHUITUEHT TEIUIOO0TAaYH ;

3. KOX((UITUEHT TETIIONPOBOAHOCTH;

4 nocrosiHHas u3nydeHus: Credana-bonbiiMana st aOCOIIOTHO YEPHOTO TEa.

41. Jlng gyero ciry>kat 3KOHOMan3epbl B KOTEIbHBIX YCTaHOBKaX?

JUTSL IOJIOTPEBa BO3/1yXa, MOCTYIAIOIIETO B TOMKY

JUIS TIeperpeBa napa, 00pasyromerocs: B KoTJe;

JUTSL TIOJIOTPEBa MUTATEIILHOM BOJIBI IIEPE]] €€ TIOCTYIUICHUEM B
UCTIAPUTEIHHYIO YaCTh KOTJIA;

JUTSL TIOJTYYCHUSI CyXOT'0 HACKIILEHHOTO T1apa.

agrwdE

42. Kakoii kKo3QHIMEHT SBJISETCS OCHOBHBIM IPH OINPEICICHUH TEIUIOU30JISIIHOHHBIX
CBOMCTB Marepuana?

. KOO (OUIIUEHT TETUIOMPOBOTHOCTH A

. KOO PUIMEHT TEIUIOOT/Ia4YH MOBEPXHOCTH MaTepHaa o
. KOO PHUIHUEHT TeMIepaTypOnpOBOJHOCTH d

. ko3 dunment Teronepenaun K.

AW N —

43. JIns1 4ero ciny>KMUT MOArOTOBKA MUTATEIbHOW BOJBI Iepe] MoJa4eil ee B KoTen?

1. nnst ynaneHus MeXaHU4eCKUX IIPUMeECei;

2. sl yajaeHus pacCTBOPEHHBIX B BOJE COJIEH KECTKOCTH;
3. Uit ynaneHus: KOppo3UilHO-aKTUBHBIX Ta30B;

4. nnst ynaneHus BCEX BBINIE MEPEUNCICHHBIX TPUMECEH.

44. J1nst 9ero ciyskaT BO3AYIITHBIE U BO3YIIHO-TETUIOBBIE 3aBECHI?

1. ny1st motorpeBa Bo3Ayxa B TOMEIICHUH;

2. 15 IpeIoTBpaIeHUs TONaJaHusl XOJIO0JHOTO BO3/lyXa B IOMEUIEHUE;
3. 171 BEHTHISILIUY [IOMEIEHU .

4. nns oXJIaXAEHUS BO3TyXa.

8 YueOHO-MeTOAMUYEeCKOE U HH(POPMAIIHOHHOE o0ecneyeHne TUCIHIIHHbI
8 YueOHO-MeTOAUMYEeCKOE U HH(POPMAIIHOHHOE o0ecnieyeHne TUCIHIIHHbI

a) OcHoBHasA JuTEpaTypa

1. Tennonepenaua [DnexkTpoHHBIH pecypc] : yuedHoe nocobue : B 2-x yacTsax / B. C. Uepennu-
yeHko, B. A. Cunnnpin, A. U. Amudepos, FO. U. [lapos ; nox pea. B. C. Uepenuuuenko. -
Onextpon.gaH. Y. 1 : OcHoBbI Teopun Temonepenauu. - Mocksa : UHOPA-M, 2020. - 221
c. Buemnss ceputka: http://znanium.com/catalog/document?1d=347374

2. Tennomnepenaua [DneKTpoHHBIN pecypc] : yueOHoe mocodue : B 2-x yactsax / B. C. Uepenuu-



yenko [u ap.] ; mox pea. B. C. Uepennudenko, A. . Anmudepona. - Dnekrpon.gan. Y. 2 :
Vnpaxunenus u 3agauu. - MockBa : UHO®PA-M, 2020. - 348 c. BHemHss cchuika:
http://znanium.com/go.php?id=1001096

3. Kymunos, Bacunuii Anexcanaposud. TermnorexHuka [DIeKTpOHHBIN pecypc] : yueOHoe mo-
cobue / B. A. Kyaunos, D. M. Kapramos, E. B. Ctedantok. - DnexTpoH.1aH. - MockBa :
KYPC : UHOPA-M, 2019. - 424 c. - (Bwicmiee oOpa3oBanue). - BHemmHss ccbuika:
http://znanium.com/catalog/document?id=368310

0) /lonoJiHUTe/IbHAA JIUTEpaTypa

4. Epodees, B. JI. Temmorexnuka B 2 T. Tom 1. TepMoauHaMuka U Teopus TEIIOOOMEHA :
yueOHuK ans OakanaBpuara u maructparypsl / B. JI. Epodees, A. C. Ilpsxun, I1. I. CemeHOB ;
noxa pen. B. JI. Epodeesa, A. C. Ilpsxuna. — M. : U3gatensctBo FOpaiit, 2016. — 308 ¢. —
(bakamaBp wu wmarmctp. Axazemuueckuit kypc). — ISBN  978-5-9916-6991-7. -
https://www.biblio-online.ru/viewer/0F27B612-D9AB-42AB-9FF5-F7A51E849C7A#page/1

5. Epodees, B. JI. Temmorexuuka B 2 T. Tom 2. DHEpreTH4ecKoe NCMOIb30BAHNE TEIUIOTHI :
yaeOHMK niis OakanaBpuara u maructpatypsl / B. JI. Epodees, A. C. Ilpsxun, I1. [I. CemeHOB ;
non pea. B. JI. Epodeesa, A. C. Ilpsxuna. — M. : U3parensctBo HOpaiit, 2016. — 198 ¢. —
(bakamaBp wu Marmcrp. Akanmemuyeckuii  kypc). — ISBN  978-5-9916-7197-2. -
https://www.biblio-online.ru/viewer/6 A593465-8021-4362-9D54-19662A1CBF75#page/1

6. beictpunkuii, I'. @. TennorexHuka 1 SHEProcUIOBOE OOOPYIOBAHHE MPOMBIIIIICHHBIX

OPEINPUATHIA : YIeOHHK Ui akajeMudeckoro Oakanaspuara / I'. @. beictpunkuii. — 5-e usn.,
ucnp. u gon. — M. : UzgarensctBo FOpaiit, 2016. — 305 c¢. — (bakanaBp. AkageMuyeckuit
kypc). — ISBN 978-5-9916-8147-6. — https://www.biblio-online.ru/viewer/D9552103-0742-

46DC-855D-4F7B94DD8C45#page/1
7. benos, I'. B. Tepmonunamuka B 2 4. Yacts 1 : yueOHUK W MPAKTUKYM JJIsI aKajeMude-
ckoro OakanaBpuata / I'. B. benoB. — 2-e u3n., ucnp. u gon. — M. : U3zmarensctBo Opaiir,
2016. — 264 c. — (bakamaBp. Axagemmueckuii kypc). — ISBN 978-5-9916-7251-1. -
https://www.biblio-online.ru/viewer/82DC73D6-8033-49E9-AFB5-70DE4E9C7AC8#page/l
8. benos, I'. B. Tepmonunamuka B 2 4. YacTh 2 : y4eOHUK W MPAKTUKYM JJIsI aKaJeMude-
ckoro OakanaBpuara / I'. B. benoB. — 2-e u3n., ucnp. u gon. — M. : M3narensctBo IOpaiit,
2016. — 248 c¢. — (bakamaBp. Axkamemudeckuii kypc). — ISBN 978-5-9916-7252-8. -
https://www.biblio-online.ru/viewer/113837CE-BDDD-4E79-A4FA-B30D63956946#page/1
9. Kymunos, B. A. Texaudeckas TepMOJMHAMUKA W TEIIONEpeIaya : yYeOHHUK I aKaje-
muueckoro 6akanaBpuata / B. A. Kyaunos, 3. M. Kapramos, E. B. Credaniok. — 3-e u3n.,
ucnp. u gon. — M. : UzgarensctBo FOpaiit, 2016. — 442 c. — (bakanaBp. AkageMuyeckuit
kypc). — ISBN 978-5-9916-6607 - https://www.biblio-online.ru/viewer/8F33C936-F3DF-418F-
B256-498D615CE1B0#page/1
10. TernorexHuka: Y4el. /Ui CTyIEHTOB YUEpPEXICHUN BBICHIETO MPO(ecCHOHAIBHOTO 00-
pasoBanus/ [M. I'.lllarpos, U.E.MBanoB, C.A.IlpumBun u np.]: mox pex.M.I'.IllarpoBa — 3-¢
n3n. — M.: U3parenscTBO «Akamemusi», 2013, - 288c.
11. Tennnorexnuka / backakos A.Il., bepr b.B., Butt O.K., Ky3nenos 10.B., ®ummunosckuit
H.®.- YueOHUK A1 HETEMIIOdHEPreTUYECKUX BY30B.-3-¢ u3a.-M.: ][ «bacten», 2010. - 328 c.
12. MuxeeB M.A., Muxeera .M. OcHOBHI Teruionepeaadn-yaeoHoe mocodue st By30B-3-
e u3a.- M.: U]1 «bacteny, 2010. - 344 c.
13. Tenmmorexnuka / mox obmr. pen. Jlykannna A.B. — M.: Hayka, 2009. — 671 c. AmMepxaHoB
P.A., Iparanos b.X. Tenorexuuka. — M.: Dueproatomusaar, 2006 — 432 c.
14. Buprokos, A.JI. Pacuer mpou3BOoACTBEHHO-OTONMUTEIHLHOW KOTENIbHOI: Meroanyeckue
ykazanus. Coct. A.JI. bupiokos. — Bonorna—Momnounoe: UL BITMXA, 2022 — 66 c.
15. buprokos, A.JI. Terorexuuka: Y4ueOHO-METOAUIECKOE MOCOOHME U 3aaHus JJI BBITIOJI-
HeHUs KOHTpodbHBIX pador/ Coct. A.JI. buprokoB. — Bomorga—Momnounoe: Bomorosackas
I'MXA, 2022 - 79 c.


http://znanium.com/go.php?id=1001096
https://www.biblio-online.ru/viewer/0F27B612-D9AB-42AB-9FF5-F7A51E849C7A#page/1
https://www.biblio-online.ru/viewer/6A593465-8021-4362-9D54-19662A1CBF75#page/1
https://www.biblio-online.ru/viewer/D9552103-0742-46DC-855D-4F7B94DD8C45#page/1
https://www.biblio-online.ru/viewer/D9552103-0742-46DC-855D-4F7B94DD8C45#page/1
https://www.biblio-online.ru/viewer/82DC73D6-8033-49E9-AFB5-70DE4E9C7AC8#page/1
https://www.biblio-online.ru/viewer/113837CE-BDDD-4E79-A4FA-B30D63956946#page/1
https://www.biblio-online.ru/viewer/8F33C936-F3DF-418F-B256-498D615CE1B0#page/1
https://www.biblio-online.ru/viewer/8F33C936-F3DF-418F-B256-498D615CE1B0#page/1

B) IlepeyeHpr MH(OPMAIMOHHBIX TEXHOJIOIMH, UCNOJIb3yeMbIX B 00y4YeHMH, BKJIOYAs
nepevyeHb MPOrpaMMHOI0 obecrevyeHus] 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JIMIeH3HOHHOE MPOrPaMMHoe oldecrnevyeHme:

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. OTEYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:Ilpennpusitue 8. Konduryparmus, 1C: byxrantepus 8 (yaeOHas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynbrantlLittoc

Kaspersky Endpoint Security ans 6usneca CtanaapTHbIH

CBOﬁOI[HO pacnpocrpansieMoce JUICH3IUNOHHOC NTPOrpaMMHoOE o0ecreueHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.9. OTEYCCTBCHHOC
Sunekc.bpaysep

HNuadopmanoHHbIE CIPABOYHBIEC CHCTEMbI

— EnmHoe okHO JocTyma K 00pa3oBaTeNbHBIM pecypcaM — PEeXHM JOCTyma:
http://window.edu.ru/

— UIIC «Koucynbrautllnrocy — pesxum gocryna: http://www.consultant.ru/

— Unrepdakc - LleHTp packpbITusi KOpIOpaTuBHON HH(OpMaLMK (cepBep pacKpbITUs UH-
dopmanun) — pesxxum goctyna: https://www.e-disclosure.ru/

—  WHpopmaumonno-npaBooit  mopran APAHT.RU —  pexum  gocryma:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHas crpaBoyHas cuctemMa «Cenbxo3TexHuka» (Web-Bepcus) - pexum
noctym: http://gtnexam.ru/

IIpodeccuonanbublie 6a3bl JAHHBIX

— Hayunas snekrponnas oudiaunoreka eELIBRARY.RU — pexxum mpocryna: http://elibrary.ru

— Haykomerpuueckas 6a3a JaHHBIX SCOPUS: 0a3a MaHHBIX pedepaToB W IUTUPOBAHHS —
pexuM gocrtymna: https://www.scopus.com/customer/profile/display.uri

— Oduimanbubiii caiit denepanbHON CIIyKObl FOCY/1apCTBEHHON CTATUCTHKU — PEKUM JI0-
cryma: https://rosstat.gov.ru/ (OTKpsITBIi 1OCTYII)

— Poccuiickast Axanemust Hayk, OTKpBITBIIM TOCTYI K HAyYHBIM JKypHajaM — PEXKUM J0CTY-
na: http://www.ras.ru (OTKpbITBIi TOCTYII)

— Odunmanbaplii callT MUHUCTEPCTBA CENBCKOTO XO03siicTBa Poccuiickoit dexepanuu —
pexum pocryna: http://mex.ru/ (OTkpbITHI JOCTYIT)

DJIeKTPOHHBbIE OMOJIMOTEYHbIE CUCTEMbI:

— OnekTpoHHbI OuOmmuoreunsli karagor Web UWPBUC — pexum pocrymna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— OBC JIAHb — pexxum noctyna: https://e.lanbook.com/

— OBC Znanium.com — pexxum pocryma: https://new.znanium.com/

— DBC FOPAUT — pexum moctyna: hitps://urait.ru/


http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/

— DBC POLPRED.COM: http://www.polpred.com/

— OJeKTpOHHas onbmmoreka H30aTEIbCKOTO LIEHTpa «AxanemMusny.
https://www.academia-moscow.ru/elibrary/ (komnekuus CI1O)

3BbC ®I'bOY BO Booroackas TMXA — pexxum goctyna: https://molochnoe.ru/ebs/

10. MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecrneyeHue JAUCHHUIIIMHBI.

VYueOnas aynuropus 4209 Jlaboparopust TEIIIOTEXHHUKH, IS IPOBEACHUS JIA0OPATOPHBIX
3aHaTuid. OCHOBHOE 00OPYIOBaHKE: KOMITbIOTEPHI, KOMIUIEKT «JIeHuHTrpaay, ydeOHO-HAMIsSAHbIE
nocobusi mo teme «TepMoAMHAMHKA», KOMIUIEKT y4eOHOro OOOpYIOBaHUS TIO OIPEACTICHHUIO
TEIUIOBBIX XapaKTEPUCTUK MPUOOPOB OTOIUICHHUS, TEINIOTEXHUKE Ta30B U JKUKOCTEH.

VYyebnas aynuropus 4305 115 poBeACHUS 3aHATUHN JIEKIIMOHHOTO U CEMUHAPCKOTO THIA
(mpakTUYeCKUe 3aHATHA); TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYJIBTAIN; TEKYIIEr0 KOHTPOJIS U
MPOMEKYTOUHOU artecTanuu. OCHOBHOE 000pYIOBaHUE: SKpaH AJis MpoeKkTopa | MIT., MPOEKTOp
- 1 mT., KOMOBIOTEP B KOMIUIEKTE - | IIT.

Kabuner Ne 63

KaGuner No 17

OBECIIEYEHUE OBPA30OBAHMUA U1 JIUL C OB3

st obecnieuenust 00pa30BaHUS WHBAIUIOB M JIMI] C OTPAHUYCHHBIMHA BO3MO>KHOCTSIMHU
3JI0POBBSl pealin3alus AUCHUIUIMHBI MOKET OCYUIECTBIATHCA B aIallTUPOBAHHOM BUJE, MUCXOJIS
U3 WHAWBUIYAIBHBIX MCHUXO(PHU3HMUECKUX OCOOCHHOCTEH M M0 JIMYHOMY 3asBJICHUIO OOydarore-
rocs, B 4aCTH CO3/IaHUS CIICIUATBHBIX YCIOBUH.

B cneunanbHble yCi0BUS MOTYT BXOJWTH: NPEAOCTaBICHUE OTAEIbHON ayaUTOpPHUH, He-
00XOJIMMBIX TEXHUYECKHX CPEACTB, MPUCYTCTBUE ACCHCTEHTA, OKA3bIBAIOIIETO HEOOXOAUMYIO
TEXHUYECKYIO IMOMOIIb, BEIOOP (OpMBI MPEAOCTABICHHUS] UHCTPYKIIMHU IO TOPSIKY MPOBEACHUS
TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHOM aTTecTaluy, HCIOIb30BaHHE CIEUUAIbHBIX TEXHUYE-
CKHX CpE/CTB, [IPEIOCTaBICHNUE NIEpEPhIBA ISl IPUEMa MUY, JIEKAPCTB U 1.

Jljis Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSMHU 3I0POBbsSI MPEIyCMOTPEHA OpPTaHU3aIlHs
KOHCYJIbTAIMM ¢ NCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromIUXCs U3
YuCiIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBnstoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPHUITHS UH(DOpMALINU:

JUig au1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B MieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst i1l ¢ HapyIeHUs MM CllyXa:

— B I1e4aTHOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JInst un ¢ HapyleHUs MU OTTIOPHO-JIBUTaTEIbHOTO anmnapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TTepeYeHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBUCMMOCTH OT KOHTHHTEHTa 00Yy-
Yarouuxcsl.


http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

10 KapTa koMneTeHI Ml TUCIUIIHHbI

Temmorexauka

Llens qucHUIINHEL

OBJIAICHUE TECOPETUICCKNUMU 3HAHUAMHA U IPAKTUICCKUMU HaBBIKaMHU 110 BCI)CI)CKTI/IBHOMY
HCIIOJIb30BAHUIO TCINIOTEXHHUYCCKOT O O60py,Z[OBaHI/IH, panmmoHaJIbHOMY HMCIIOJIB30BaAHUTIO
OHEPIruv ¥ SKOHOMHUH TEIUIOTHI M TOIIJIMBA B MMUIICBOM IIPOMBIIIIJIEHHOCTH.

3a)1aqn JUCHUIIIINHBI

MOTYYUTh MPEACTABICHUS O MIPOIECCaX B3aUMHOTO IPEBPAIICHHUS TETUIOTHI U Pa-
00TBI, KOTOPBIE SIBJIAIOTCS OCHOBOI TEOPHHM TEIJIOBBIX ABUraTelIel U XOIOqUIb-

HBIX MalllMH

U3Yy4YUTh CBOMCTBa TepMO,HI/IHaMI/I‘-IeCKOI‘/‘I CHUCTCMBI, pa60q1/1x TCJI U UX MapaMeTpBhl,
CBOMCTBA UJCAIBHBIX U PpCaJIbHbIX I'a30B, OCHOBHBLIX TECPMOJUHAMUYCCKUX MIPO-

neccax

MIOJYYUTh NPE/ICTaBICHHE 00 UCIIOJIL30BaHIH OCHOBHBIX TEPMOJIUHAMHYECKUX
MPOLIECCOB B TEIUIOTEXHNYECKUX U TEPMUUECKHX YCTPOHCTBAX.

B nponecce ocBOCHNS JaHHON AMCIUINIMHBI CTYIEHT (OPMHUPYET U IEMOHCTPHU

YET CIeayIOIune

KoMmnerenmnun

JICKC

DopMyIupoBKa

[lepeuenr kommo-

HEHTOB (TUTaHUPY-

€MbIE PE3yIbTATHI
0o0y4eHHs)

Texnonoruu
(dbopmupoBaHUs

®dopmMa oLeHOoU-
HOTO CpEeICTBa

Crynenu ypoB-
HEH OCBOCHHS
KOMIICTCHI[UU

ObnienpodeccHoHaTBHBIE KOMITES

TCHIINH

OIIK-

CrocobeH npu-
MEHSITh COBpE-
MEHHBIE DKOJIO-
THYHBIE U 0€3-
OIIACHBIE METOIbI
paIrOHAIBHOTO
HCITONIb30BaHMs
CBIPHEBBIX U
SHEPIreTHUECKUX
pecypcoB B Ma-
[IMHOCTPOCHHUU

Hﬂ'l OIIK-7 3HaeT
COBPEMEHHBIE
9KOJIOTUYECKHUE U
0Oe30IacHbIC Me-
TOJBI palluOHAITB-
HOT'O HCIT0JIb30Ba-
HUS CBIPHEBBIX U
SHEPTeTUICCKUX
pecypcos.

I/II['Z OIIK-7 YMmeer
MIPUMEHSTH METO-
JTBI PAIIAOHATBEHO-
r0 UCIOJIb30BaHHUS
CBIPBEBBIX U IHEP-
TeTUYECKUX pe-
CYpCOB B MaIllu-
HOCTPOCHHUH
WI-3 opik-7 Bna-
JIeeT HaBBIKAMU
paIMOHATHLHOTO
HCIIOJIb30BaHMS
CBIPBEBBIX U
SHEPTeTUICCKUX
PECypCoB mpu
MPOCKTUPOBAHUHU
TEXHOJIOTHYECKO-
ro 000pyIOBaHHS

Jlexnun

JlabopaTopHEie
paboTsl

CaMoCTOSITENb-
Has paboTa

TectupoBanue
YcTHBI OTBET

Kontponsnas
pabora

WunuBuayansHOE
3a/laHue

Ilopozosulii ypoBEHD
(YRoBieTBOpHUTENH-
HBIN): 3HaHUE COBpe-
MEHHBIX KOJIOTHYe-
CKHUX 1 0€30TacHbIX
METOJIOB PaIOHAIb-
HOT'O MCIIOJIb30BAHUS
CBIPBEBBIX U JHEpPTe-
THYECKHUX PECYPCOB.
Ilpodsurnympoiii ypo-
BEHB (XOPOIII0): yMe-
HHE IPUMEHSTh METO-
JIbl PallMOHAIIBHOTO
UCIIOJIb30BaHHUS ChIPb-
€BBIX ¥ DHEepreTuye-
CKHUX PECYpCcOB B Ma-
HIMHOCTPOSHHH.
Buvicokuti ypoBeHb
(OTMYHO): BIIaJICHHE
HaBbIKAMH pallMOHAIIb-
HOT'O MCIIOJIb30BAHUS
CBIPbEBBIX ¥ YHEPreTH-
YECKHX PECYpCOB IpH
MIPOEKTUPOBAHHIH TEX-
HOJIOTHYECKOT0 000py-
JIOBAHMSI.
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