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AHHOTAIIMA
y4e0HO-METOIMYECKOr0 KOMILIEKCA TUCIUTLITUHBI
«TenmmorexHuka»

19.03.04 TexHOMOTHS MPOAYKIIMH W OPTaHU3AINs OOMECTBEHHOTO MTUTAHUS
OO6pazoBatenbHas nporpaMma: « TeXHOJIOTUs MPOAYKIIMHM U OpraHu3aIus
PECTOPaHHBIX YCIYT»

Y4eOHO-METONMYECKUIT ~ KOMIUIEKC  JAMCHHUIUIMHBI  «TemnoTexHuKa
pa3paboran s CcTyAeHTOB 2 Kypca 1o HampabieHuio 19.03.04 Texnomorus
NPOAYKIIMM M OpraHu3aius OOIIECTBEHHOTO MUTaHUS TPOQUIL MOATOTOBKHU
«TexHoMmorus MpOAYKIHUHA U OpraHu3alnsl PECTOPAHHBIX YCIYT» B COOTBETCTBUHU C
TpedoBanusiMu OC BO 1o 1aHHOMY HanpaBJIEHUIO.

Hucrtumnaa « TernaoTexHruka» BXOAUT B 0a30BYIO YaCTh yUeOHOTO TUTaHA.

OO6miast TpyAOEMKOCTh OCBOEHHUS JUCHUIUIMHBI cocTaBisier 144 4yaca.
Y4yeOHbIM TJIaHOM  MPETYCMOTPEHBI  JIEKIIMOHHBIE 3aHsATUs (18  4acom),
nabopaTopHbie paboThl (36 YacoB), caMOCTOsATENIbHAS paboTa cTyaeHTa (45 yacoB)
B TOM YHCJIE Ha MOJTOTOBKY K 9K3aMeHy (45 JacoB). JIMCIUIUIMHA peann3yeTcs Ha
2 Kypce B 3 cemecTpe.

Conep:kaHue TMCUMILIMHBI OXBATHIBAET CJIEIYIOUIUN KPYT BOIIPOCOB:

OCHOBHBIC TOHSTHA TEXHUYECKON TEPMOJIMHAMUKHU. TepMOJIUHAMHUYECKHE
IIPOLIECCHI ¥ LIUKJIBbL. BOIsIHOM Mmap, AuarpaMMa BOJSIHOTO Iapa. BiiakHbI BO3yX,
OCHOBHBIE TOHSTUS W ONPEACNICHHS, AHarpaMma BJIaXHOTO Bo3ayxa. OCHOBBI
Terionepeaayn  (TerIONPOBOAHOCTh, KOHBEKTHBHBINM TEMJIOOOMEH, TEIJIOBOE
usnydenne). TermnooOMeHHbIe arnmapaThl.

JucuuminHa Oa3upyercss Ha 3HAHUAX, TMOJYYEHHBIX TIpU H3YYCHUU
CIenyrmux KypcoB: «Marematukay, « Dusuka.

Heabp kypca «TemnorexHuka» — AaTh CTyACHTaM TiyOOKuE, MPOYHbBIE
CHUCTEMATHUYECKUE 3HAHUS TI0 OJTHOMY M3 Pa3JejoB UX MOATOTOBKU O MpoOjeMax,
CBSI3aHHBIX C 3aKOHOMEPHOCTSIMH B3aMMHOTO TMPEBPAIICHHUS TEIIOBOW U

MEXaHUYECKOM OHCPIuu, CBOMCTBax TEJ YYaCTBYIOIIKUX B 3THUX IPCBPALICHUAX, a



TaK)Xe O TEIUIO0OMEHE B TEXHOJOTUYECKUX W MPUPOJTHBIX MPOIeccax U O METOAax
WX pEIICHUSI.
Y4e0HO-MeTOINYECKU KOMILIEKC BKIIIOUAET B CEOS:
— pabouyto porpamMmy y4eOHOU JUCITUTUIHHBL;
— y4e0HO-METOAMYECKOe  OOECIeYeHHEe  CaMOCTOSTENIEHOM  paboThl
oOyuaromuxcs (mpuiioxxeHue 1);

— (boHI OTICHOYHBIX CPEACTB (MIPUIIOKEHNUE 2).

ABTOpP-COCTaBUTENb Y4EOHO-METOJAMYECKOTO KOMIUIEKCa JOLEHT Kadeapsl

TETUIOPHEPTETUKH U TEINIOTEXHUKH O.H. Lpi0ynbckas

3aBeAyomuii  Kapeapoll  TEXHOJOTMM MPOAYKUIMH W  OpPraHU3aluu
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MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN

q)enepanbﬂoe ToCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'IBHOG YUPCKACHUC BBICIICTO 06p330BaHI/I$I
«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IIKOJIA BUOMETUIIAHBI

«COI'JTACOBAHO»

PyxoBomurens OIT <Y TBEPRJIAION

3asenyommii (as) kadenpoii

Texnonoruu NPOAYKUHH H OpraHu3aluu OGU.ICCTBCHHOI‘O
IMATaHUA

‘?/%( JL.B. JleBoukuna J/

=
(nozxmuce) (®.H.0. pyk. OIT) 5. JL.B. Jlepoukuuna

(moanuce ®.1.0. 3as.
«30» _aBrycra 2016 r. «30» aBI‘)XCTa 2056 r. 3as. kad.)

PABOYAS IPOTPAMMA YYEBHOM JUCHUIJIAHBI
Temnorexnuka
Hanpagienue noaroroBku 19.03.04 Texnosorusi npogyKuuy U Opranu3anus 00mecTBEHHOro
NMUATAHHS
npodnins «TexHOMOTHs MPOTYKITNH U OPTaHNU3AINS PECTOPAHHBIX YCIIYT»
®dopMa NOATOTOBKYU 0YHAS

Kypc 2 cemectp 3

nekiuu_ 18  dac.

NPaKTUYCCKHUE 3aHATHS Jac.

naboparopHeie padoTel 36 Jac.

B TOM 4ucIie ¢ ucrnoias3oBanueM MAQO nek. 10 /op.  /ma6. 0  dac.
BCEr0 4acoB ayJIMTOPHOM Harpy3ku___ 54  dac.

B TOM YHCJIE C ucnoib3oBanneM MAO 4 dac.

caMocTosITeNIbHas pabota 45 yac.

B TOM YHCJIE Ha MOJITOTOBKY K 3K3aMeHy 45  wyac.
3a4er ceMecTp

9K3aMeH 3 cemecTp

PaGouas mporpamma cocTaBieHa B COOTBETCTBHM C TpeOOBaHUSAMH 00pa30BaTEIbHOTO CTaHAApPTa,
CaMOCTOSITENBHO ycTaHaBnuBaemoro JIBOY, yrBepxaenHoro mpuka3zoMm pextopa ot 04.04.2016 r. Nel2-
13-592

Pabouas mporpamma oOcyx/eHa Ha 3aceinaHud Kadeapbl TeXHOJIOrMH TMPOAYKIMH W OpPraHU3aiuu
oOmiecTBeHHOT0 uTaHus, mpotokoa Nel ot «30» aBrycrta 2016 T.

3aBenyrommii (ast) kadenpoii JI.B. JleoukuHa
CocraBurens (u): LpiOyasckas O.H.




OobopoTHasi cTOpOHA TUTYJBHOTO Jucta PITY /]

I. Padouasi nporpaMMa nepecMoTpeHa Ha 3aceJaHHH Kadeapsl:

[IpoTokoi oT « » 20 1.Ne

3aBenyrouuii kadenpoi

(momnuck)(1.0. Gamums)

I1. PaGouasi mporpaMma nepecMOTpeHa Ha 3acefaHMN Kadeapsl:

[IpoTokoi oT « » 20 r.Ne

3aBenyrontuii kKadeapoi

(moamuce) (1.0. ®amuus)



ABSTRACT

Bachelor’s degree in 19.03.04 Technology products and catering

Study profile «The technology of production and organization of catering
servicesy.

Course title:Heating engineers

Variable part of Block 1, 4credits

Instructor: Tsybulskaya O.N.

At the beginning of the course a student should be able to:

- general knowledge of the principles of operation of thermal control
devices;

- the study of the principles of energy saving and rational use of thermal
energy resources;

- familiarization with the principles of operation of heat engines.

Learning outcomes:

- OPK-1 ability to search, store, process and analyze information from
various sources and databases, to present it in the required format using
information, computer and network technologiesCourse description: Basic
concepts of technical thermodynamics. Thermodynamic processes and cycles.
Water vapor, water vapor diagram. Humid air, basic concepts and definitions, a
diagram of moist air. Basics of heat transfer (thermal conductivity, convective heat
transfer, thermal radiation). Heat exchangers.

- OPK-4 is ready to operate various types of technological equipment in
accordance with the safety requirements of different classes of catering enterprises

- PC-1 ability to use technical means to measure the main parameters of
technological processes, the properties of raw materials, semi-finished products
and the quality of finished products, organize and implement the technological
process of food production

- PC-2 owning modern information technologies, the ability to manage

information using business application programs, use network computer



technologies and databases in their subject area, application packages for
calculating the technological parameters of equipment

Discipline is based on the knowledge gained in the study of the following

courses: "Mathematics", "Physics".

Main course literature:

1. Rudobashta, S.P. Heat Engineering / S.P. Rudobashta. - M .: KolossS,
2010. - 599 p. Http://www.studentlibrary.ru/doc/ISBN9785953206587-
SCNO0002.html

2. Kirillin, V.A. Technical thermodynamics for universities / V.A. Kirillin,
V.V. Sychev, A.E. Sheindlin. - 5th edition., Pererab. and add. - M .:
Publishing House MEI, 2008. - 496 p.
http://www.studentlibrary.ru/book/MPEI5.html,
http://nelbook.ru/reader/?book=5

3. Bryukhanov, ON Heat and mass transfer: textbook / O.N. Bryukhanov,
S.N.  Shevchenko. - M.: INFRA-M, 2013. - 464 p.
http://artlib.osu.ru/web/books/content_all/1650.pdf

4. Kruglov, G.A. Heat engineering [Electronic resource]: a tutorial / G.A.
Kruglov, R.1. Bulgakova, E.S. Kruglov. - Electron. Dan. - St. Petersburg:
Lan, 2012. - 208 p. - Access mode: https://e.lanbook.com/book/3900

5. Zamaleev, Z.Kh. Basics of hydraulics and heat engineering [Electronic

resource]: a tutorial / Z.Kh. Zamaleev, V.N. Posokhin, V.M. Chefanov. -
Electron. Dan. - St. Petersburg: Lan, 2014. - 352 p. - Access mode:
https://e.lanbook.com/book/39146

6. Sinyavsky, Yu.V. Collection of tasks for the course "Heat Engineering"

[Electronic resource]: a tutorial / Yu.V. Sinyavsky. - St. Petersburg:
GIORD, 2010. - 128 p. - Access mode: https://e.lanbook.com/book/4907
7. Lyashkov, V.I. Theoretical Foundations of Heat Engineering: textbook /
V.l. Lyashkov. - Moscow: Course, Infra-M, 2016. - 328 p. (1 copy) -
Access mode:
http://lib.dvfu.ru:8080/lib/item?id=chamo:784267 &theme=FEFU
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Form of final knowledge control: exam



AHHOTAIUA

Pabouas mporpamMma yueOHOM aucuuiuinabl «TemnoTexHuka» pazpadoTana
B COOTBETCTBHHM C TPEOOBAHMSIMHU JJIsi CTYJICHTOB 2 Kypca, OOyYaroIIMXCS TIO
HarnpabyieHuio 19.03.04 «TexHoJIOTHS NPOAYKIIMKM U OpraHu3aIus 00IeCTBEHHOTO
MATAHUS.

HNuctumnHa « TenaoTexHruKa» BXOAUT B 0a30BYI0 YaCTh yUeOHOTO TUTaHA.

OO6miass TPyJAOEMKOCTh OCBOCHHS JUCHHUIUIMHBI cocTaBisieT 144 yaca.
VY4yeOHbIM TJIAHOM  MNPEIYCMOTPEHBI  JICKIIMOHHBbIE 3aHaTHs (18 4acos),
n1abopaTopHbie paboThl (36 YacoB), caMOCTOsATENIbHAS paboTa cTyacHTa (45 yacoB)
B TOM YHCJIC HA TIOJrOTOBKY K dK3aMeHy (45 dacoB). JlucuuiuimHa peanusyeTcs Ha
2 Kypce B 3 cemecTpe.

Conep:kanue TMCUMILIMHBI OXBATHIBAET CIICIYIOIIUN KPYT BOIIPOCOB:

OCHOBHBIE TOHATHA TEXHUYECKOM TEPMOAWHAMUKHU. TepMOIMHAMUYECKUE
MPOIIECCHI U LUKJIIbI. BoasgHOW nap, AuarpaMma BOJASIHOTO Mapa. Bia)HbIil BO3AYX,
OCHOBHBIE TOHSTUS W OMNPEACNICHHS, NHarpaMma BJIaXHOTO Bo3ayxa. OCHOBBI
Terionepeaayn  (TErIONPOBOJHOCTh, KOHBEKTHBHBIM TEMJIOOOMEH, TEIJIOBOE
u3iydeHue). TernnooOMeHHbIE anmapaThl.

JucuuminHa Oa3upyercss Ha 3HAHUAX, TMOJYYEHHBIX TIpU H3YYCHUU
clenyromux KypcoB: «Maremartukay, « Duznkar.

Heas xypca «TemnorexHuka» — naTh CTyJAEHTaM TJyOOKHE, MPOYHBIC
CUCTEMATHUYECKHUE 3HAHMS MO OJTHOMY M3 Pa3/lejioB UX MOATOTOBKHU O MpoljeMax,
CBSI3aHHBIX C 3aKOHOMEPHOCTSIMH B3aMMHOTO TMPEBPAIICHHUS TEIUIOBOW U
MEXaHUUYECKON SHEPruH, CBOMCTBAX TeJI yYAaCTBYIOUIMX B ATUX MPEBPAIICHUSX, a
TaKke 0 TEII0O0OMEHE B TEXHOJIOIMYECKUX U MPUPOJHBIX Mpolleccax U 0 METOIax
WX PEIICHMUS.

3agauym IMCHUIIINHDI.

— (opmupoBaHHe 3HAHWN O TPHUHIMIAX JCUCTBUS MPUOOPOB TEIJIOBOTO

KOHTPOJIS;

— H3Y4YCHHC IMIPUHOUIIOB 3H€pFOC6Cpe}KeHI/I}I u pPadrOHAJIBbHOT'O



UCIIOJIb30BaHUS TETNIOBBIX YHEPTOPECYPCOB;
— O3HAaKOMJIEHHUE C IPUHIUIIAMU JIEHCTBUS TEIUIOBBIX MAIIHH.

Jljisg ycrenrHoro M3y4eHus AUCHMILTUHBI « TernoTexHuka» y oOydaromuxcs
JOJKHBI OBITH CPOPMUPOBAHBI CIEAYIOIINE MPEABAPUTEIHHBIC KOMIIETCHIINU:

e CnocoOHOCTb TBOPYECKH BOCIPUHUMATh M HCHOJb30BaTh JOCTUKEHMS
HAyKH, TEXHUKH B MpodeccuoHaNbHON cdepe B COOTBETCTBHH C MOTPEOHOCTIMHU
PErHOHAIIBHOTO M MUPOBOTO PBhIHKA TPY/A.

e CnocoOHOCTh MCIIONB30BaTh COBPEMEHHBIE METOJIbI U TEXHOJOTUU (B TOM
yucie nHPOpMaIMOHHBIC) B MPO(PECCHOHANTBHOM eI TEILHOCTH.

e ['oTOBHOCTBIO UCIIOJIb30BaTh COBpEMEHHbIE CUCTEMBI
aBTOMATHU3HPOBAHHOTO MTPOSKTUPOBAHMUSI.

B pesynbraTe u3yueHus JaHHOM JUCHUIUIMHBI Y  OOYyYaroIIHUXCs

dbopMUpYIOTCS  CAeAyrolMe  OOIIeKYJbTYpHBIE W HOpodeccroHaIbHbIE

KOMITETCHIIWH.
Konx n popmympoBka Jransl GopMUPOBAHUSA KOMIIETEHIIUH

KOMIIETEeHIIHH
OIIK-1 cnocoOHoOCThIO | 3HAET Kak xpanutp, o0OpabaTbiBaTh ¥ aHaJIU3UPOBATH
OCYIIECTBIIATh  MOWCK, UHPOPMAIIMIO W3 Pa3iMYHbIX HCTOYHHKOB M 0a3
XpaHeHue, 00paboTKy 1 JAHHBIX, TPEJICTABIATE €€ B TpeOyemom (opmare ¢
aHau3 nH(GOpMAIKK U3 UCIIOJIb30BaHUEM UH(POPMAIMOHHBIX TEXHOJIOTHA.
PasMYHBIX Vmeer BIAJETh OCHOBHBIMM METOJAMH, CIOCO0AMH U
MCTOYHMKOB M 6a3 CPEICTBAMH  TOJYYCHHUS, XPAHCHUs, MepepabOTKH
AQHHBIX, MPENCTABIITH uH(POPMAIHH, HABBIKAMH PAbOTHI ¢ KOMITBIOTEPOM Kak
ee B Tpedyemom CPEICTBOM YIIPABJICHUS HMH(POPMAIMEH; BBIIOIHSITH
opmare ¢ pacuetsl B Excel mmst 06pabGoTku maHHBIX B (opme
HCNIOJIb30BaHHEM MacCHBOB, MATPHII, 0a3bl JaHHEIX.
MH(OPMALIMOHHBIX,

Bnageer | MpakTHYECKUM OMNBITOM MYOIMYHOTO MPEACTABIEHHS

KOMITBFOTEPHBIX u

HAy4YHOT'O JIOKJaJa ¢ HMPUMEHEHHEM KOMIIbIOTEPHOMH
MPE3CHTAIlA;, METOAMKON BBIMOJHEHUS THITOBBIX
pacyeToB M MOCTPOEHUs rpaUKOB (JUarpaMm).

CETEBBIX TEXHOJIOTUI

OIIK-4 roroBHOCTEIO | 3HaAeT OCHOBHBIE TIOHSATHSI M 3aKOHBI TEPMOJMHAMUKH,
IKCILTyaTHPOBATh OPUMEHSEMbIE K YacTHOMY CIIy4ar0 B3aWMHOTO
pasInIHbIE BH/IBI NpEBpAIIEHHs TEIUIOTHl U PabOTHI, a TaKKe OCHOBBI
TEXHOJIOTMYECKOTO TEOPUH TEILIO- K MacCOOOMeEHa.
obopysoBaHs B | Vmeer [IprMEeHSITh 3aKOHBI K YaCTHBIM CJIydasM B3aHMHOTO
COOTBCTCTBHH ¢ NpEBPAIIEHNs TEIJIOTH B PAOOTHI.
TpeOOBaHUSIMHU

Bnaneer MertomamMu pacyera TEXHOJIOTHYECKHUX MPOLIECCOB M
TEXHUKH O€30I1aCHOCTHU

anmapaToB c UCIIOIb30BAHUEM 3aKOHOB

pasHBIX KJIACCOB

TCILJIOIIPOBOJHOCTH, KOHBEKTHBHOI'O TCHJ’IOO6M€H3,

NPEANPUATUN TUTaHUS
MacCoIlepeHoca.




Kon u popmynuposka

Jrtanbl GOPMUPOBAHHUA KOMIETEHIMHT

MpeAMETHON  00JacTu,
MaKkeThl  MPHUKIATHBIX
MporpaMM JUIs pacuera
TEXHOJOTHYECKHUX
mapaMeTpoB
o0opymoBaHUs

KOMIIeTEeHIIUH
T1K-1criocoOHOCTEIO 3Haer Metoapl pelieHUss 3aJad  [OpU  MOJCIUPOBAHUU
HCII0JIb30BATh IIPOLIECCOB TEIIo- u MaccolepeHoca B
TEXHUYECKHE Cpe/ICTBa OMOTEXHOJIOTMYECKUX/ TEXHOJIOTUYECKUX MPOLIeccax.
JUISL U3MEpEHUs
OCHOBHBIX I1apaMeTpOB
Ymeer 0O06001mAaTh JaHHBIE U UCIIOJIB30BATh MPAKTUYECKHE
TEXHOJIOTHYECKUX
. 3HAHUS JUISL UCCIICAOBAaHUs, Pa3padOTKU U peau3aliu
MIPOLIECCOB, CBOICTB . .
CEIDES TEXHOJIOTHI B MPOQEeCCUOHANBHOMN JAEATEIbHOCTH C
’ PUMEHEHHEM COBPEMEHHBIX CHCTEM
nonyhadpukaToB u
. ABTOMATU3UPOBAHHOTO IMPOCKTHUPOBAHMUSI.
KauyecTBO TOTOBOM
IPOAYKIIHH, Buianeer HaBblkamMu MCIOJIB30BaHUS  CIIELUAIU3UPOBAHHOIO
OpraHH30BaTh " POrPaMMHOTO obecrnieueHus UCIIOJIb30BaHUS
OCYILIECTBIIATH CHEIHAIM3UPOBAHHOTO MPOTPAMMHOTO 00eCIeUYeHUS
TeXHOIOTHIeCK I JUIsL  pacyeTa, MOJCIHUPOBaHUS U  ONTHUMM3ALUU
IpoLece IPOU3BOJICTBA MPOLECCOB  TeiooOMeHa B TEIJI0OOMEHHBIX
IPOIYKIMHU THTAHKS anmaparax IpU OCYIIECTBIEHUH TEXHOJIOTHYECKUX
MIPOLIECCOB
B IIPO(hEeCCUOHATIBHOM 1€ TENIbHOCTH.
[1K-2 BIIaJicHUEM | 3HaeT CoBpemeHHbIEe HHPOPMAITHOHHBIE TEXHOJIOTUU U
COBPEMEHHBIMU MaKeThl MPUKIATHBIX IPOrpaMM JUIs pacdyera
nH(OPMALIMOHHBIMU TEXHOJIOTHYECKHUX MapaMeTpoB 000pya0BaHuUs
TCXHOJIOTHAMH, Ymeer Hcnonp30BaTh COBpEMEHHbBIC HHPOPMAIIHOHHBIC
CIIOCOOHOCTBIO TEXHOJIOTHH U TTAKEThI IPUKIIATHBIX POTPAMM JIJIst
YUpaByiTh pacueTa TeXHOJIOTHUECKUX TapaMeTPOB
undopmamel ¢ o0opynoBaHus
HCIIOJIb30BAHUEM "
Brnaneer CnocoOHOCTBbIO ~ ympaBisaTh  uUHpopmanuen ¢
MPHUKJIAIHBIX TPOTpaMM .
g UCTOJIb30BAaHUEM MPUKIAJHBIX TPOrpaMM JeJI0OBOH
pi () (0):10) cdepbl
chepbl  JEATEIBHOCTH,  HCHOJb30BaTh  CETEBBIE
NesITebHOCTH, .
KOMITbIOTEPHBIE TEXHOJIOIUU U 0a3bl JaHHBIX B CBOEH
HCIOJIb30BaTh CETEBbIE .
MpeAMETHOM 001acTH
KOMIIbIOTEpHBIE
TEXHOJIOTUU U  0a3bl
TAHHBIX B cBOEH

Jliist hopMupoBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIIMN B paMKaX JUCIUTITAHBI

«TermnoTexHuka INPpUMCHAIOTCA MCTOAbl AKTHBHOI'O O6yT-IeHI/I$I: BOIIPOCHI OT

CTyJIeHTa K

penoaaBaTesto

HJIM OT IpcenoaaBarcid K CTYACHTY H

WHIUBUyallbHbIE 3a7aHusl. B KauecTBe MeTOMa WHTEPAKTUBHOTO OOYydEHUS

IMPOBOAATCA

00CyXIeHUs

71a00paTOPHBIX 3aHATUH.

B Tpymne

npu MpoOBCACHHUHU  JICKIMOHHBIX H




|.COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Jleknuonuble 3ansaTus (18 yac.)
Paznen |. Texnnueckasi repmoannamuka(10 )

Tema 1.0cHOBHBIE TIOHSITHSI M OTIPeIeIeHUs] TEPMOANHAMUKM (2 U)

1.1 TIlpeameT TEXHUYECKOM TEPMOJMHAMUKM U €€ MeToabl. Tepmo-
auHaMmuueckass cucrema. OCHOBHBIE IMapaMeTpbl COCTOAHUS. PaBHOBeCHOE U
HEPaBHOBECHOE COCTOsIHME. YpaBHEHUE cOCTOsiHUS. Teruora u pabota kak GopMbI
nepenayn  dHEpruv.  TepMOAMHAMHYECKUM  mpouecc. PaBHOBECHbIE W
HepaBHOBECHbIE mporiecchl. OOpaTumble U HeoOpaTuMmble mporecchl. Kpyrosbie
MPOIIECCHI (IIUKJIBI).

1.2 Cmecu pabounx Ten. CrnocoObl 3ajaHusi COCTaBa CMECH, COOTHOIIEHUS
MEXy MAacCOBBIMU U OOBEMHBIMU JOJIIMH. BhruncieHne nmapaMeTpoB COCTOSHUSA
CMECH, ONPEACICHUE KAXKYILEWCS MOJIEKYJISIPHOW MacChl U Tra30BOM IMOCTOSIHHOW
CMECH, ONIPEAEIICHUE AaBJICHU KOMIIOHEHTOB .

1.3 TemnoemkocTh. MaccoBasi, oO0ObeMHass M MOJISIpHAs TEIUIOEMKOCTH.
TenmoeMKoCTh MpPU  TOCTOSIHHOM  00BEME€ U JIaBJICHUU. 3aBHUCUMOCTH
TEIUIOEMKOCTH OT TeMIIepaTypsl U AaBiaeHuA. CpeaHsis U UCTUHHAS TEIUIOEMKOCTH.
@opMyiibl U TaOMUUBI 1751 OMPEEICHUS TEIUIOEMKOCTH. TemJoeMKOCTh CMECH

pabouux Tei.

Tema 2. I1epBblii 3aKkoH TepmoguHaMuku (1l 4)

CymHOCTh NEPBOro 3aKkoHa TepMOAMHAMHUKUA. DopmynupoBKka NEpPBOro
3aKOHa TEPMOAMHAMUKH. AHAJIWTUYECKOE BBIPAKEHHE T[EpBOr0  3aKOHA
TEPMOJUHAMUKHU JJI1 OTKPBITBIX W 3aKpBITHIX cucTeM. Ormnpezaenenue padboOThl U
TEIUIOTHl 4Yepe3 TEPMOJAMHAMHYECKHE MapaMeTpbl COCTOSHUA. BHyTpeHHss

sHeprud. DHtanbnus. DuTponus. PV u TS quarpaMmsl.

Tema 3. Bropoii 3akoH TepmognHaMuku(1l 1)

CymHOCTh BTOPOro 3akoHa TepMOJUHAMHUKU. OCHOBHbIE (OPMYIHUPOBKHU



BTOPOTO 3aKOHA TEPMOJAMHAMUKH. TepMOIMHAMUYECKHE UKIIBI TEIUIOBBIX MAIIVH.
[Ipssmple u oOpatHble UMKIBL. TepmoaumHamuueckue KIIJI u xomoauabHbIN
koapument. Huknel KapHo u aHanu3 ux cBOMCTB. AHATUTUYECKOE BBHIPAKECHUE
BTOPOrO0 3aKOHAa TEpMOAMHAMUKH. V3MeHeHue »HTponuu B HEOOpaTUMBIX
npoueccax. Puinocopckoe M CTATUCTUYECKOE TOJIKOBAaHUS BTOPOTO 3aKOHA
TEPMOJUHAMUKHU. V3MeHeHHne SHTponuu U paboOTOCHOCOOHOCTh M30JUPOBAHHOM

TGpMOI[PIH&MH‘IGCKOﬁ CHCTCMBEI.

Tema 4. TepmoauHamMuyeckue npouecchbi(2 1)

4.1 OOmme MeToAbl WCCIEIOBAaHUS TMPOIECCOB HW3MEHEHUS COCTOSHUSA
pabouux Tten. [lomutpomHbie mpomecchl. OCHOBHBIE XapaKTEPUCTUKH TOIUTPOII-
HbIX TporieccoB. M3oOpaxkenne B koopaumHatax PV um TS. OcHoBHBIC
TEPMOJIMHAMHYECKHUE TMPOIIECChl: H30XOPHBINA, HM300apHBIN, W30TEPMHUYECKUN U
annabaTHBIN - YaCTHBIC CITyYad MOJMTPOITHOTO MpoIiecca.

4.2 TepmoJMHaMHYECKHE MPOIECCHl B peajbHBIX ra3zax u mapax. CBoicTBa
peanbHBIX Ta30B. [Tapel. OcHOBHEIE omnpeaeneHus. [Ipomeccsl mapooOpa3oBaHus B
PV u TS koopaunatax. Bonsnoit map. Ilonstue 06 ypaBHeHun Bykanosuua -
HoBukoBa. YpaBuenue boromo0OoBa - Maitepa. TepmoaunaMmuyeckue TaOIHIIbI
BOABI M BoasHOro mapa, PV, TS, HS, mmarpammbel BoasHoro mapa. Pacuer
TEPMOJMHAMHYECKUX IPOIECCOB BOASHOTO Mapa C IMOMOIIbI0 Tabmuiy u HS -

AruarpaMMBl.

Tema 5. Baaxkublii Bo3ayx(2 1)

Onpenenenne NOHATHS — "BiaXHbIM  BO31yX'"'. (OCHOBHBIC BEJIUYMHBI,
XapaKTePU3YIOIIKEe COCTOSHHE BJIaKHOTO Bo3ayxa. Hd - mumarpamma BiiaykHOTO
BO3/1yxa. Pacuer OCHOBHBIX MPOIIECCOB BIAXHOTO BO31ayXa (MOJOTPEB, CYIIKA,

CMECH BO3/lyXa U Pa3INYHbIX TApOB).

Tema 6.1lMKIbI X0JOTMIBHBIX YCTAHOBOK(2 1)

6.1 Knaccudukamms XoJoauabHbIX YCTaHOBOK. Pabouune Tena. XoaoauibHbIHI



KOO PUIMEHT ¥ XOJOJOTPOU3BOAUTEILHOCT. [[UKIT BO3MYIIHONW XOJIOAMIBHON
YCTaHOBKU. [{MKJIbI TapOBBIX KOMIIPECCOPHBIX XOJIOJWIBHBIX YCTAaHOBOK. [loHsATHE
00 aOCOpPOITMOHHBIX M MApPOKEKTOPHBIX XOJIOAMIBHBIX yCTaHOBKax. Ilomydenue
CKIDKCHHBIX Ta30B. OONMe MPUHIUIBI U CHOCOOBI JOCTHXKEHUS CBEPXHU3KUX
TEMIIEPATYP.

6.2 TepmoTpanchopmaTopsl. CymHoCTh TepMoTpaHchopmaruu,
kodhduienT mnpeoOpazoBaHusi TEMJIOTHL. [{UKJIBI MOHMXKAIOIMIETO U TIOBBI-
maroniero repMmoTpancopmaropa. LIMKIBI COBMECTHOTO MOJYyYEHHs TEIJIOTHI U

X0Jioaa.

PA3JIEJI I1. Teopusi Tenjioo0MeHa (8 1)

Tema 1. OcHOBHbIC TNOHATHS W ONpeAe/JIeHHMS TEOPHMH TelI000OMeHa.
TermronpoBogHOCTD (2 1)

1.1 TlpenMetr W 3amayu TEOpUU TEIIOOOMEHA. 3HAayeHUE TEIIoO0OMeHa B
IIPOMBILIIEHHBIX ITporueccax. OCHOBHBIE MTOHATHS U ONpenesieHns. Bubpl nepenoca
TEIUIOThI: TEIUIONPOBOAHOCTh, KOHBEKIUS U U3itydyeHne. CI0XKHBIA TEIIO0OMEH.

1.2 OcHoBHbIC TOHATHS W onpeaeneHus. 3akoH Dypwee. Koaddurment
TEIUIONPOBOJAHOCTU. MeXaHu3Mbl Nepeaadn TeIUIOTH B METallax, JUIJIEKTPUKaX,
NOJIyIPOBOJIHUKAX, JKUAKOCTIX M rasax. JluddepeHunanbHoe ypaBHEHHE
TEIUTONTPOBOIHOCTH. YcnoBus OJTHO3HAYHOCTH. Koadppunument
TEIUIONPOBOJIHOCTH.

1.3 TennonpoBOAHOCTb MPU CTAMOHAPHOM peXHUMe. TernmonpoBOJIHOCTb
OJIHOCJIONHOM W MHOTOCJIOMHOW IJIOCKOM, MMJIMHIPUYECKONM M cdeprudecKoit
CTEHOK IIPH IPaHUYHBIX YCIOBHUAX 1 pofa.

1.4 HecTanmoHapHbIi MpoliecC TeIIONPOBOAHOCTH. MeTO bl pellieHusl 3a1ad
HECTALIMOHAPHOW TEIUIONPOBOAHOCTH: METOJ PA3JEICHUs IEPEMEHHBIX, METOJ
UHTErpaibHoOro mpeoOpa3zoBanus Dypwse, meron Jlammaca. MeTol KOHEUHBIX

pazHocred. OxnaxeHue (HarpeBaHue) HEOTPAaHUUYEHHOW MIIACTUHBI, IUIMHAPA U



niapa npu rpaHudHbIX ycioBusx 1, 2 m 3 poga. HecrammoHapHblil nporecc

TCILIOIIPOBOIHOCTHU B TCJIIAX KOHCHYHBIX pasMCpPOB.

Tema 2. KoHBeKTUBHBIN Termioo0MeH (2 4)

2.1 OcHoBHbIE MOHATUS U ompexaeneHus. YpaBHeHue Hpiorona -Puxmana.
Koadoumuent temnoornaun. [JuddepeHunansupie ypaBHEHHS TEIIOOOMEHA!
ypaBHEHUE JBUKEHUSI BA3KOM kuakocTH (ypaBHeHHe Hasbe - CTokca), ypaBHEHHE
TEIUIONPOBOAHOCTH JJI MOTOKa MABIMXKYIIEHCS >KUIAKOCTH (ypaBHeHHE Dypbe -
Kupxroga), ypaBHeHHE TEIUIOOT/IaYM Ha TpaHULE MOTOKA U CTEHKH (ypaBHEHUE
buo - @ypwe), ypaBHEHHE 3aKOHAa COXpPAHEHMs, OJHO3HAYHOCTH K
mu(pepeHInanbHBIM YPAaBHEHHUSIM KOHBEKTUBHOTO TEIIOOOMEHA.

2.2 OcHOBBI Teopuu 1noaoous. OCHOBHBIE OIpeAeeHUs. Y CIOBUS MOA00US
¢uznueckux spieHuil. [IpeoOpazoBanue nmomodbus. KpurepranbHble ypaBHEHUS.
Onpenensiromie  kpurepuu. Merton  MojenupoBaHusd. DOU3NYECKU  CMBICI
OCHOBHBIX KpUTepueB noaoous. Iloarue o MaTeMaTH4eCKOM MOJIETUPOBAaHUY.

2.3. TeriooOMeH mpu U3MEHEHUH arperaTHOTO COCTOSIHHS, TEIJI000MEH mpu
KUIEHUHW; MEXaHW3M Mpolecca MNpU MY3bIPbKOBOM U IUJIEHOYHOM pEKUMAX
xkunenus. Kpusncbl kuneHud. TemnooTaada Npu My3bIPEKOBOM U IIJIEHOYHOM
KUIEHUH KUIKOCTH B 00JIbIIOM 00beMe. PacueTHble ypaBHEHUS JUIsl ONPEACICHUS
koapounuenta TtemwiooTaayd. Ily3plpbkoBOoe U IUICHOYHOE KHWUIIEHUE TIpU
BBIHY/ICHHOM T€YEHHU B KaHaiaX. OCHOBHbIE PEXHMMbI T€UEHUS NBYX(pa3zHOTO
NOTOKAa B BEPTUKAIBbHBIX M TOPU3OHTAIbHBIX KaHajax. TermmooOMeH mpu
KoHJeHcauuu. [lneHouHas U KamelbHas KOHAEHcauuu. TemnooTaada mOpu
KOHJICHCAIIMW YUCTHIX MapoB. PacueTHbie ypaBHEHUS KO3 PUIIMEHTa TEMIO0TAAUN
JUISL BEPTUKAJbHBIX W TOPU3OHTAIBHBIX TpyO. DakTopbl, BIUAIOIIHME Ha

TEIMJI000MEH TIPY KOHJICHCAIIMH YUCTHIX TTAPOB U MAPOB U3 MAPOBBIX CMECEH.

Tema 3. Tensioo0men uziaydenunem (1 1)
OO011ue MOHATHS ¥ ONIPEICIICHHS; TeIUIOBOM OajiaHC JTyYHCTOrO TEeII00OMEHa.

3aKOHBI TEIJIOBOIO H3JTyUCHHUA. TennooObmeH HN3JTYy4YCHUEM MCXKAY TCIIaMu,



pa3zieJICHHBIMH MPO3PAvYHON Cpenoi; KodhOHUIHEHT 00IydeHHOCTH; TeITI000OMEH
MEXIy TellaMH, MPOU3BOJIBHO PACIOJIOKEHHBIMU B IMPOCTPAHCTBE. 3alllUTa OT
n3nydenus. M3nydenue ra3oB. TemrooOMeH HM3IydeHHEM B TOMKAX M Kamepax

CTOpaHMUSL.

Tema 4. Tensionepenaua (1 1)

Crnoxubiii TeriooomeH. Temnonepenaya yepes3 IIOCKYIO, HMHJIMHIPUYECKYIO,
chepuueckyro U opebpeHHyro crteHku. Koaddunuent rtemnonepenauu. I[lytu
WHTEHCH(UKAIIMK  TIpollecca Teruionepenadu. TemmoBasu3osanus. Bwioop

MaTcpuajia TEILIOBOM HU30JIIO M.

Tema 5. OcHOBBI pacueTa TenJ000MeHHbIX aNNAPATOB (2 4)

Haznauenune, xknaccuukamuss W CXEMbl TEIJIOOOMEHHBIX amlapaToB.
[TpuHmn pacyera TermI000MeHHbIX annaparoB. CpegHuil TeMrepaTypHbIid Hamop.
[Ipumenenne OBM s pacdera, MOJAEIMPOBAHMSA M ONTHUMHU3ALMM IPOLECCOB
Ter1I000MeHa B TeTNIOOOMEHHBIX anmnaparax.

CrnocoObl MHTEHCU(PHUKAIMY TEMII000MEHa MTPU 0OAHO()A3HOM TEUEHHUH ra30B U
KUJKOCTH, Ipy  KUIIEHWM W KOHJEHCAalUW  I[PUMEHHUTEIBHO K
BBICOKO3(()EKTUBHBIM TEMI000MEHHBIM anmnapaTtam. COBpeMEHHbIE KOHCTPYKLIUU
TpyOUaThbIX M IUIACTUHYATHIX TEIUIOOOMEHHBIX ammapaToB. MeTOJbl OLEHKU
3 PEKTUBHOCTH MHTCHCU(DHUKAIIMK TEIJIO00OMEHA M ONTUMHU3AIIHS TEINTIO0OMEHHBIX

anmnapaTos.

Il. CTPYKTYPA U COAEPKAHUE MPAKTUYECKOH YACTHU KYPCA

JlaGopaTopHsbie padoTsl (36 yac.)

JlabopaTopHas padora Ne 1.
Omnpenenenve mokasarens aaguadaTsl Bo3ayxa (4 4.)
JlabopaTopHas padora Ne 2.

VYpaBHEeHUE COCTOSIHUSI peabHBIX Ta30B (4 4.)



Jlaboparopnasi padota Ne 3.

Omnpenenenue cpeaHe MacCOBOM M300apHOH TETNIOEMKOCTH BO3ayXa (4 1.)

Jlaboparopnasi pabota Ne4.

N3yuyenue paboThI TEMI0BOro Hacoca (4 4.)

JlaboparopuasipaboTaNe5.

Omnpenenenre kKod(hdUIEEHTa TEIJIOMPOBOAHOCTA TEIIOU30JISIIMOHHBIX
MaTepuasoB METOJIOM TPYObI(4 4.)

JlabopaTtopnasi pa6ora Ne 6.

OmnpeneneHre  TEIIOMPOBOJHOCTA  TBEPIAbIX  MaTepUaioB  METOJIOM
TJIACTUHBI TPU UMUTAITMOHHOM MOJISIMPOBAHUH TpoIiecca TertooOMeHa (44.)

JlaGopaTopHnasi padora Ne/.

HccnenoBanue TEIUVIOOTHAYM TP  E€CTECTBEHHOM KOHBEKIIMH  OKOJIO
TOPU30HTAIBLHOTO WIMHAPA METOJIOM UMUTAIIMOHHOTO MOJICIMPOBAHUS MpoIlecca
TermioooMeHa (4 4.)

JlabopaTropnasi pa6ota Ne§.

HccnenoBanue TEIJIOOTHAYM TPU E€CTECTBEHHON KOHBEKIIMH  OKOJIO
BEPTHKAIBHOTO IUJIUHAPA METOJOM HWMHUTAIIMOHHOTO MOJEITHPOBAHUS Ipoliecca
terutooomena (24.)

JlabopaTopHas padora Ne9.

UccnenoBanne paboThl TEIUIOOOMEHHOTO armapara Mpu HUMUTAIMOHHOM

MOJIeTUpOBaHUU (4 4.)

HH.YYEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOy4aroruxcs o aucruiuinie « Termorexaukay npeacTtasieHo B [Ipunoxkennn 1

U BKJIFOYAET B ceOs:



v' 1aH-rpaduK BBIIOJHEHUS CaMOCTOSTENBHON PabOThl M0 JUCIUILIMHE, B
TOM YHCJI€ NPUMEPHBIE HOPMBI BPEMEHM Ha BBIIIOJIHEHHUE 110 KaXIAOMY
34/IaHUIO;

v/ TpebOBaHMsT K  MPEACTaBICHHI0O ©  OGOPMIICHHIO  pE3yJIbTaToB

CaMOCTOSITENILHOM paboThI;

v/ KPUTEPHHU OICHKU BBITIOJHEHUS] CAMOCTOSTEIILHOM PAOOTHI.

IV. KOHTPOJIb JOCTHKEHMS LEJIEN KYPCA

Konrponupyemsle
paszaensl
JUCTIUTUTAHBI

Koup! 1 aTans! popmupoBaHus

KOMIIETEHIIUHN

O1eHOYHBIC cpeactsa

TEKYLIUI
KOHTPOJIIb

MIPOMEXYTOUHAS

aTTeCTalnus

Texunueckas
TepPMOANHAMHKA

OIIK-1,
OIIK-4,
IIK-1,
[K-2

3HaeT JOCTM)KEHHUS HayKH
B 00JaCTH TEIUIOTEXHUKHU
Ha PETHOHATEHOM U
MHPOBOM YpPOBHE M IIyTH
PELICHUSI CTOSIIIMX 3a/1a4 C
HCIIOIb30BAHUEM METOLOB
TEPMOJMHAMUKN U TEOPHU
TEII000MEHA.

YMeeT aHanM3UpOBaTh U
000011aTh YaCTHBIE 3aJa4un
B OOIIIME 3aKOHEI.

Bnaz[eeT METOJaMH
OIITUMM3AlIHU
PEHICHUATCINIOTCXHUYCCKU
X u TCXHOJIOTHYCCKUX
3aaady.

YO-1
(Bompocel I
TeKylIei
MPOBEPKH K
pazneny 1)
I1P-6
(maGopatop-
Hble  PabOTHI
Ne 1,2,3,4)

YO-1
Bompocs! k
9K3aMEHY

Teopus TemnooomMeHa

OIIK-1,
OIIK-4,
[K-1,
[K-2

3HaeT OCHOBHBLIE MOHITHS
Y 3aKOHBI
TEPMOJIUHAMUKH,
NPUMEHSIEMBIC K YaCTHOMY
CITy4aro B3aUMHOLO
MPEBpAIIEHHs TEIUIOThl U
paboThl, a TaKkkKe OCHOBBI
TEOpUU TEILIOo- u
MaccooOMeHa.

YMeeT NpUMEHSATh 3aKOHBI
K  YacTHBIM  CIy4asM
B3aMMHOTO  IIPEBpAICHHS
TETUIOTHI U pabOTHI.

Bmaneer METOJIaMK
pacueTa TEXHOJIOTHYECKUX
MPOIICCCOB M aIIapaToB C
HCITONIE30BAHMEM 3aKOHOB
TEIUIONPOBOIHOCTH,
KOHBEKTHBHOT'O
TermI000MeHa,
MaccoIepeHoca.

OIIK-1,
OIIK-4,
[K-1,
[K-2

3HaeT METOdBI
3a1ad npu
MOJICITUPOBAaHUH
MPOLIECCOB  TEIUIO- u
MaccorepeHoca B
OHMOTEXHOJIOTHUECKHUX/
TEXHOJIOTHYECKHX

peleHust

VO-1
(BomIpOCHI A1
TeKyIen
MPOBEPKH K
paszeny 2)
I1P-6
(;mraboparop-
HBIE paOOTHI
Ne 5,6,7,8,9)

YO-1
Bormpocs! k
9K3aMEHY




npoteccax.

YMmeeT 00001aTh JaHHEIE
U UCTIONB30BATh
MPaKTHYECKUE 3HAHUS AJIsI
HCCIIeI0BaHMUS,Pa3paboOTKU
U pea3alii TeXHOJIOT Uit
B IIpo(heCcCHOHATBHOM
JeATENbHOCTH C
NpUMEHEHHEM
COBPEMEHHBIX CHCTEM
aBTOMATHU3HPOBAHHOTO
NPOCKTHPOBAHHSI.

Bnageer HaBBIKaMHU
HCIIONB30BAaHHU
HCIIONB30BaHHS
CTICIHATH3UPOBAHHOTO
MPOrPaMMHOTO
obecrieueHus Ul pacuera,
MOJICTTUPOBAHHSI u
OlITUMHU3alIUK  TTPOLECCOB
TerI000MeHa B
TEeIII000MEHHBIX
anmaparax pH
OCYIIECTBICHUH
TEXHOJIOTHYECKHX
TPOLIECCOB

B IIpo(heCCHOHANTLHOM
JIeATEINbHOCTH.

TurnoBble BOMPOCHI MO pa3zenaM Kypca U BOMPOCHI K IK3aMEHY, KPUTEPUU U
MoKa3aTeiid, HEeOOXOIUMbIe [IJIi OLEHKH 3HAaHWW, YMEHHM, HaBBIKOB U
XapaKTEePU3YIOIIUe 3Tanbl (HOPMUPOBAHMS KOMIIETEHIIMH B TMPOIIECCE OCBOCHUS

oOpazoBaTeIpHON TporpaMmbl, TipecTaBiieHsbl B [Ipunoxenuu 2.

V. ClIUCOK YUYEBHOH JIUTEPATYPbI U UH®OPMAIIUOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas JuTEparypa

1. Pypo6Gamra, C.II. Termorexnuka / C.II. PygoGamra. — M.: KomocC,
2010. — 599 c.http://www.studentlibrary.ru/doc/ISBN9785953206587 -
SCNO0002.html

2. bproxanos, O.H. TermomaccooOmen: yueonuk / O.H. bproxanos, C.H.
[IIeBuenko. M. NH®D®PA-M, 2013. —464 c.
http://artlib.osu.ru/web/books/content_all/1650.pdf



http://www.studentlibrary.ru/doc/ISBN9785953206587-SCN0002.html
http://www.studentlibrary.ru/doc/ISBN9785953206587-SCN0002.html
http://artlib.osu.ru/web/books/content_all/1650.pdf

3. Kpyrnos, T'.A. Temnorexauka [DIEKTPOHHBIH pecypc|: ydeOHOe
nocobue / I'.A. Kpyrnos, P.1. bynrakosa, E.C. KpyrioBa. — DnekTpoH. naH. —
Cankrt-IlerepOypr:  Jlawp, 2012. — 208 c¢. — Pexum jgoctyna:
https://e.lanbook.com/book/3900

4. 3amaneeB, 3.X. OCHOBBI THAPABIMKH U TETUIOTEXHUKU [DIEKTPOHHBIN
pecypc]: yaeonoe mocobue / 3.X. 3amaneeB, B.H. [locoxun, B.M. Yedanos. —
OnektpoH. naH. — Cankr-IlerepOypr: Jlanp, 2014. — 352 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/39146

5. Cunsasckuii, 0.B. COopauk 3amau no kypcy "Temnorexnuka"
[OnexkTpoHHBI pecypc]: yuebHoe mocobme / FO.B. Cunssckuit. — CaHKT-
[lerep6ypr: T'MOPJ, 2010. - 128 c. — Pexum  jgoctyma:
https://e.lanbook.com/book/4907

6. JlsmxoB, B.M. Teoperuueckue OCHOBBI TEIUIOTEXHUKU: Yy4eOHOE
nocobue / B.W. JIsmkoB. — MockBa: Kypc, Uadpa-M, 2016. — 328 c. (1 3x3.) —
Pexxum moctyna:http:/lib.dvfu.ru:8080/lib/item?id=chamo:784267 &theme=FEFU

JlonoJHUTeIbHAS JIUTEPATypa

1. Opmnos, M.E. TeopeTnueckue OCHOBBI TEIUIOTEXHUKHU.
Tennomaccoobmen: yueobHoe mocodue / YubpsHosck: Yl TV, 2013. — 204c.

2. http://venec.ulstu.ru/lib/disk/2013/Orlov.pdf

3. Casun, UK. Teopernueckue ocHOBBI TemnoTexHuku (KpaTkuit kypc):
yuebHoe nmocobue/ IlerposzaBoack: M3a-so [lerpl'y, 2008. — 172c.
4. http://elibrary.petrsu.ru/docs/savin/teplotehnika2/total.pdf

5. Konomanor, B.W., IlaxomoB A.H., TI'aramoa H.II.,, Kommyx A.H.
MeTtoasl pemieHusi 3ajad TeEIUIONEpeHoca. TeronpoBOAHOCT U auddy3us B
HEMOJBKHOMU cpene: yueOHoe nocobue / Tam6oB: M3a-Bo Tamb. roc. TexH. yH-Ta,
2005. - 80 c.

6. http://www.tstu.ru/book/elib/pdf/2005/gatapova.pdf

7. CemenoB, b.A. WHxeHepHBI HKCIIEPUMEHT B MIPOMBIIUICHHOU

TEIJIOTEXHUKE, TEIUIOPHEPTEeTUKE U TEIUIOTEXHOJOTUAX [DNEeKTpOHHBIN pecypc]:


https://e.lanbook.com/book/3900
https://e.lanbook.com/book/39146
https://e.lanbook.com/book/4907
http://lib.dvfu.ru:8080/lib/item?id=chamo:784267&theme=FEFU
http://venec.ulstu.ru/lib/disk/2013/Orlov.pdf
http://elibrary.petrsu.ru/docs/savin/teplotehnika2/total.pdf
http://www.tstu.ru/book/elib/pdf/2005/gatapova.pdf

yuebHoe nmocobue / b.A. CemenoB. — DnektpoH. aan. — Cankr-IletepOypr: Jlans,

2013. — 384 ¢. — Pexxum moctyma: https://e.lanbook.com/book/5107

8. benses, B.C. MeTonuku pacyeToB TEIJIOTEXHHUUYECKUX XapaKTEPUCTHUK
YHEPTrOAIKOHOMHYHBIX 3/IaHHI: y4eOHOe TTocoOre s BhICIIero oOpasoBaHus / B.
C. benseB. — Mocksa: 13a-Bo Accolimaliuy CTPOUTENbHBIX BY30B, 2014. — 268 c.
(2 9K3.) — Pexum

nocryma:http://lib.dvfu.ru:8080/lib/item?id=chamo:775488&theme=FEFU

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHHUKAUOHHOM CeTH
«AHTepHeT»

1. Caiitr HanuoHnanbHOro KoMuTeTa MO TermioMaccooomeny (Poccuiickas
Axkanemust Hayk «MexTyHapOIHBIN LIEHTP O TEIJI0- U MaCCOOOMEHY)

http://www.nchmt.ru/

2. Caiit TEITJIOTA — Bce mns TEINIOTEXHUKA U

TEIIUIOOHEPTETUKA. TemnosnepreTika, TEIIOCHA0KEHUE U TETNIOOOMEH,
TepMOJMHAMUKA U TeIIonepeaada

http://www.teplota.org.ua/

3. Poccuiickas rocynapcTBeHHast Ou0ianorexa

http://www.rsl.ru/

4. T'ocynapcTBeHHas MyOiIMYHAsl HAyYHO-TEXHHUYEcKas Oubimorexka Poccun

http://www.gpntb.ru/

5. HayuHnas anexktpoHHast Oubnuorexa

http://elibrary.ru/

Ilepeyenb nHGPOPMAIMOHHBIX TEXHOJIOTHIT U MPOTPAMMHOI0 0OecreYeHmst
[Iporpammuoe oOecrieueHne, JOCTYIHOE CTYAEHTaM [JIsi BBITIOJIHCHUS

WHJMBUAYAJBHBIX 3aJIaHUH, a TAaKXKe JIJIs1 OpTaHU3alUA CaMOCTOSITEIbHOM paOOTHI:

Aynutopus, TlepeueHb IPOrPaMMHOI0 0OeceueH s
KOJIMYECTBO pabounX
MecT
Komnsiotepbiit k1ace | — Microsoft Office Professional Plus 2016 — oducHbIii maker,
Kaenper BKJIIOYAIONIMI  [porpaMMHOe  oOecriedeHue s paboThl ¢
TeHJIOSHepreTI/IKI/I " pa3HI/IqHLIMI/I TUIIaMHU I[OKyMeHTOB (TeKCTaMI/I, BHGKTPOHHBIMI/I
TEIIOTEXHUKH,



https://e.lanbook.com/book/5107
http://lib.dvfu.ru:8080/lib/item?id=chamo:775488&theme=FEFU
http://www.nchmt.ru/
http://www.teplota.org.ua/
http://www.rsl.ru/
http://elibrary.ru/

Aymuropus E-559 a, | ta6nunamu, 6azaMu JaHHBIX H JIp.);

Aymuropust E-559T | _ 77in 920 - cpoGoambiii (aiioBblii apXMBaTOp C BBHICOKOI
CTENEHbIO CKAaTHUsl JAHHBIX;

— Adobe Acrobat XIPro — maker mporpamMm Juis CO3[aHUSI U
MIPOCMOTpA IEKTPOHHBIX yOsnkanuii B popmare PDF;

— AutoCAD 2017 - tpéxmMepHasi cucTeMa aBTOMAaTU3UPOBAHHOTO
MIPOCKTHPOBAHMS M YCPUCHHUS;

— Water Steam Pro — cBoiicTBa BOJbI M BOJISTHOTO T1apa;

— Win DjView 2 — maker mporpamm JUist CO3JaHHs M IIPOCMOTPa
AJIEKTPOHHBIX MyOnukanuii B popmare DIVU;

— KOMIIAC-3DV16 X64 TpEXMepHast cucremMa
ABTOMATHU3MPOBAHHOTO MPOSKTUPOBAHUS U YCPUCHHS;

— IIK «Koncynprant Ilmroc» - oduCHBIA MakeT HOPMATHUBHBIX
JIOKYMEHTOB;

— IIK «C Texakcreptr 6.0» - OQHUCHBIA MaKkeT HOPMATHBHBIX
TEXHUYECKUX JIOKYMCHTOB;

— «Boiler Designer 9.8.2.0» - makeT NpUKIaIHBIX MPOTPAMM JUIs
peleHws 3a/1a4 TeTI0YHEPTeTUKH.

(\

HpI/I YTCHHUHU JICKOIHMOHHOI'O KypCa UCIIOJIb3YCTCSA KOMIIBIOTCPHASA TCXHHUKA AJIA
JEMOHCTPALMH CIANA0B C IOMOIIBIO POTPAMMHOTO IPUIIOKEHUS:
Microsoft Office Professional Plus 2016,
Adobe Acrobat XI Pro,
WinDjView 2.
J1J1st pacChUIKM y4eOHBIX MaTEPHAIIOB U APYTroi HH(OpMAIIUU UCTIONIb3YeTCS

anextpoHHas moura Microsoft Outlook, nocrynuas B mmuHoM kabunere [IBOY.

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

Jns  ycnemHoro OCBO€HMS JUCHMIUIMHBL "TerioTexHuka" CTyIIEHTY
HEOOXOAMMO TIIATEIBHO HM3YYHUTh TEOPETUUYECKUMU MaTepuan MPOCTyIIaHHBIA B
JIEKUMOHHOM Kypc€ Ha ayJUTOPHBIX 3aHATHUSAX, MOCJIE€ Yero O3HAKOMUTBCS C
TEOPETMUYECKUM MaTepuajioM B Yy4YeOHMKaX M YYEeOHBIX IOCOOHMSX, a TaKkke
KenaTeJIbHO TO3HAKOMUTHCS € MyOIMKaUAMU B IEPUOJUYECKUX U3TAHUSX.

3aTpaTbl BpEMEHU Ha OCBOEHHE TEOPETHYECKOT0 Kypca 3aBUCST OT TOr0, KaK
aKTUBHO CTYAEHT padoTan B ayAUTOPHUH, CIyllas JEKIMH U M3y4yas Marepuai Ha
nabopaTopHbIX paboTtax. HemoHsTHBIE BONPOCH! AOKHBI OBITH MPOPAOOTaHbI Ha
KOHCyJbTallMsIX. B  cioydae mpomycka 3aHSATHM CTyA€HTY moTpelyercs

CBCPXHOPMATHUBHOC BpEMs Ha OCBOCHHUC IIPOIIYIICHHOIO Marcpuala. I[JI}I



3aKpEIUICHHs] MaTepHUalia JEKIHUA TO0CTaTOYHO, IEPEINCThIBAs KOHCIEKT WU YUTast
€ro, MBICJICHHO BOCCTAHOBUTH MpPOCIYIIaHHBIA Marepuan. g 3akperieHus
MaTepuaiga Kypca HeoOXO0auMo mpopaboTaTh BOIMPOCH Ui CaMOIPOBEPKU IOCTE
KaX/I0r0 MPOWJIEHHOIrO pasjena AUCUMIUIMHBL [lepedeHb BOMPOCOB K KaXIoMy
pazneny npuseseH B [Ipunoxxenun 2.

Meroanyeckue peKOMEHAAIUH K BbINIOJHEHHUIO JIa0OPaTOPHBIX padoT

Llenp mabopaTopHOro MpakTUKyMa — 3aKPENUTh TEOPETUUECKUE TTOJIOKECHHUS
U3y4aeMOU NUCUUIUTUHBI, 03HAKOMHUTH C METOJUKOW MOCTAHOBKU W IMPOBEACHHUS
TEIJIOTEXHUYECKOTO AKCIIEPUMEHTA.

[lepen BbIIOMHEHHEM JIA0OPATOPHBIX pabOT CTYyIEHT JAODKEH 110
PEKOMEHJIOBAaHHOMW JIUTEPATYPE U3YUUTh TEOPETUUECKU MaTepHai, OTHOCIIIANUCS
K JaHHbIM pabotaM. HemocpenCTBEHHO mepesa BBINOJIHEHHEM KaXXKJI0W paboThI
CJIeIyeT 03HAKOMUTHCS C OIBITHOM YCTaHOBKOM, UETKO IPEICTaBUTh ce0e MOPsAI0K
IIPOBENICHHUS OIbITA U METOJUKY 00paOOTKH MOJYUYEHHBIX JAHHBIX, COCTABUTH IJIAH
BBITIOJIHEHUS PA0OTHI.

K pabote Ha 1ab0paTOPHBIX YCTAHOBKAX JOMYCKAIOTCS CTYJAEHThI, UMEIOIIHNE
TEOPETUUYECKYIO OATOTOBKY, MPOUIEANINE HHCTPYKTAX M0 TEXHUKE 0€30MacCHOCTH
Y 3apETUCTPUPOBAHHBIC B )KYpPHAJIE HHCTPYKTaXka.

[Ipu BbINOJSIHEHWH JTAOOPATOPHBIX PadOT 3ampelaeTcs BKIOYaTh CHUIIOBOE
obopynoBaHue 0e3 pa3pelIeHus IpenoaaBarTesis uin JadopaHTa.

B naboparopun CTyIEHT BBINOJHIET SKCIIEPUMEHTAIBHYIO YacTh pabOThHI U
YepHOBbIE (HEOOXOJMMBIC) pacUeThl, IMOCJIE YEro MPOTOKON HAOIIOICHUN U
YEepHOBUK pacyeToB TMpPEACTaBIsET IMpernojaBaTento. PacdeTsl HE0O0XOAMMO
BBINOJIHATH B cucteme CH.

OTyeT O BBINOJHEHHONW pabOTe MOJDKEH OBITh OPOPMIICH WHIWBUIYATHLHO
KaXIbIM CTYJIEHTOM M JOJDKEH COJAEpKaTh Ha3BaHUE U LEib pabOThI, KPaTKYIo
METOAMKY TIIOCTAaHOBKM W TIPOBEACHMSI ONbITa, MNPUHUUIHUAIBHYIO CXEMY
YCTAHOBKH, MPOTOKOJ JKCHEPUMEHTAIbHBIX W PACUETHBIX JAaHHBIX B BHJE
Ta0JMILIbI, paCUEThl, TPAUKU U BHIBOBI.

MeToanuyeckue PEKOMEHIAINUMA 110 MOATOTOBKE K IK3aMEHY



IlongroroBka K »3K3aMEHy OCYIIECTBISECTCS Ha OCHOBE JIEKIMOHHOTO
MaTepuaia, MaTepuana J1a00opaTOPHBIX 3aHATHI ¢ 00s3aTENbHBIM OOpaIlleHUEM K
OCHOBHBIM y4€OHHKaM Kypca. DTO HCKIIOUaeT OMIMOKM B TOHMMAaHUU MaTepHaa,
o0Jier4aeT ero OCMBICIICHUE, a TAaKXKe MPOKOMMEHTHUPYET MaTepuai MpuMepaMu U
WUTIOCTPALMSIMU, KOTOPBIE B JIEKIUAX HE MPUBOAMINCH. O0S3aTEIbHBIM YCIOBHEM
JIOMyCKa K 3K3aMEHY SIBJIICTCS BBIIOJIHEHUE W 3alIUTa JJAOOPATOPHBIX padoT, U

HaJIMYKUC COACPIKATCIbHOI'O KOHCIICKTA JIGKHI/IfI.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
TV CHUTLIAHBI

OcBoeHne AUCHMIUIMHBI «TEMIOTEXHUKa» MPEANnoaaraeT HMCIoIb30BaHUE
MYJIbTUMEIUMHBIX YYEOHBIX ayJUTOpUi BMECTUMOCTbIO Oosiee 30 uyesoBek,
OCHAIIICHHBIX COBPEMEHHBIMM TEXHUUYECKUMU CPEJACTBAMU MU JOCTYIIOM B CETh
Hurepner. JlabopartopHbie pabOTHI IPOBOJATCS B 1a0OpPATOPUU TEPMOJIUHAMUKHU U
TEIIOMacCOOOMEHa, OCHAILIEHHOU 71a60paTOPHBIMU YCTaHOBKaMH u
HKCIIEPUMEHTAJIbHBIM CTEHAOM JJI MPOBEIEHUS JIa0OpaTOPHBIX pabOT MeToAamMu
UMUTAIMOHHOTO MOJICIIUPOBAHUSL TpPoOIeccoB. JlJiT camMoCTOsATEIbHON padOThI
CTYJ€HTaM JOCTYIHbl KOMIBIOTEPHBIE KJIacChl W YHUTAJIbHBIE 3aJIbl HAyYHOU

ouommoreku [[BOY.

HanmenoBanue

. IlepeyeHnb OCHOBHOT BaHUS
000pY10BAHHBIX MOMeIIEeHUI epetieHk 0CHOBHOTO 0Gopy10

Jlaboparopus TepmoauHamMuku | CTEHABI AJs BBIMOTHEHUS J1a00paTOpHBIX paboT
U TerioMaccooOMeHa

Aynutopust E559 6

KommproTepHbIit Kitace Mono610kHPProOme 400 All-in-One 19,5 (1600x900),

Aynuropust E 559 ¢ Corei3-4150T, 4GBDDR3-1600 (1x4GB), 1TBHDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

KoMIbroTepHBbIit Kiiacc Mono6mokHPProOme 400 All-in-One 19,5 (1600x900),

Aynuropust E 559 a Corei3-4150T, 4GBDDR3-1600 (1x4GB), 1TBHDD 7200

SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

YuraneHsie 3a1b1 Hayanoi Mono610kHPProOme 400 All-in-One 19,5 (1600x900),

oubmmoreku JIBOY ¢ Corei3-4150T, 4GBDDR3-1600 (1x4GB), 1TBHDD 7200
OTKPBITHIM f0ocTynioM K ¢pouay | SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro
(xopmyc A - ypoBeHb 10) (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopoctb nocryna B Uatepuer 500 MowuT/cexk.
PaGoune wMecta anms  moge ¢ OrpaHUYCHHBIMH
BO3MOYKHOCTSIMA ~ 3JI0POBbSI ~ OCHAlI€Hbl  JUCIUIESIMH U




npuHrepamu  bpaiiis; 000py/IOBaHHI: MOPTATUBHBIMHU
YCTPOMCTBAMM  JUIsl YTEHUs IUIOCKOIIEYAaTHBIX  TEKCTOB,
CKaHUPYIOLLUMHA u YUTAOIIUMHU MalllMHAMHU
BUJICOYBEJIIMUUTEIIEM C BO3MOYKHOCTBIO PETYJIALIMU LIBETOBBIX
CIIEKTPOB; YBEJIMYUBAIOIIMMH DJIEKTPOHHBIMH JIYIIAMU U
YJIBTPa3BYKOBBIMU MapKUPOBUIMKAMHU

MynbTuMEaUITHAS ayIUTOPUU
E-933, E-934, E-433

npoekTop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1
200 (16:10)PT-DZ110XE Panasonic; sxpan 316x500 cm, 16:10
C 9. TPUBOAOM;  KpEIUICHUE  HACTCHHO-TIOTOJIOYHOE
ElproLargeElectrolProjecta; mpodeccuonanpHas JKK-manens
47", 500 Kuo/m2, Full HDM4716CCBA LG; moacucreMa
BHJICOMCTOYHUKOB jJokyMeHT-kamepa CP355AF Avervision;

nojcucTemMa BUJICOKOMMYTALUH; ojicucTeMa
ayJMOKOMMYTallUX u 3BYKOYCHJICHUS; nojcucreMa
WHTEPAKTUBHOT'O YIPAaBJICHHUS; OecrpoBOIHbIE JIBC

obecrnieueHbl cucteMoil Ha 6aze Touek mocryma 802.11a/b/g/n
2x2 MIMO(2SS)




[Tpunoxenue 1

MHWHHUCTEPCTBO OBPA3OBAHMSA 1 HAYKH POCCUIMCKOI ®EJEPAIIN
denepanbpHOE roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEHKICHUE
BEICIIETO O0pa3oBaHUs

«/laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

IMKOJIA BUOMEJUIINHBI

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTbBI OBYYAIOIIIUXCA
no aucuuiuvinie «TemiorexHuka»
TexHonorus NpoOAYKIMH U OpraHU3alis peCTOPaHHBIX YCIIyT/ OakagaBpcKas
nporpamma « TeXHOJIOrus MPOAYKLMU U OpraHu3alus 0OUECTBEHHOIO MUTaHUS
®dopMa NOATOTOBKH OYHAA

BiaaaguBocTok
2016



Ilnan-rpa¢guk BHINOJHEHHUS CAMOCTOATENbHONH PadoThl O IMCHMILINHE

z

Jara/cpoxkn Bun camocrositenbHoit | IlpumepHbie dDopMa KOHTPOJIA

n/n BbITIOJIHEHM I padoThI HOPMBI

BpPEeMEHH Ha

BBINIOJIHECHHE,
yac

1 1-10 nenens popadoTaTh KOHCIEKT 9 YO-1
cemecTpa JCKIHHA U y4eOHYIO
JUTEpaTypy no pazaerny 1
TexHuueckas
TEPMOJIMHAMHKA
OTBETUTH HA BOIIPOCHI 3 YO-1
JUTSL CAMOTIPOBEPKH
MOArOTOBUTHCH K 3amure | 10 T1P-6
1a00paTOPHBIX padOT
Nel,2.3.4

2 11-18 nenens popaboTaTh KOHCIIEKT 9 vVO-1
cemecTpa JEKIUH U y4eOHYI0
JTUTEPaTypy Mo pasaery 2
Teopus TermnoodmMeHa
OTBETUTH Ha BOIIPOCHI 3 YO-1
JUTSL CAMOTIPOBEPKH
MOATOTOBUTHCS K 3ammre | 11 I1P-6
J1a00paTOPHBIX pabOT
Ne5,6,7,8,9

Opranuzanusi caMOCTOSITEIbHONH pabOThl MPOU3BOJUTCS B COOTBETCTBUU C
rpadukomM yuyeOHOTro mporecca M MiaH-rpa@uKoOM BBITIOJHEHUS CaMOCTOSITEIbHON
pabotel. CamocTosiTenibHast paboTa CTYIEHTOB MO Kypcy «TemnoTexHuka»
npeJHa3HayeHa JUid BHEayJIUTOPHOM paboThiM HEOOXoAuMa ISl 3aKpelieHus U
yriyOJeHusl 3HAHWM, TONYYEHHBIX Ha ayJUTOPHBIX 3aHATUAX, IO HU3YUYEHUIO
JIOTIOTHUTEIBHBIX PA3/ACTOB AUCIUILINHBI, 3aKPETUIEHUIO MPAKTUYECKUX HABBIKOB
JUCHMIUIMHBL, @ TaKkkKe M1 PAa3BUTUS Y CTYIEHTOB TBOPYECKUX HABBIKOB,
WHUIIMATUBBI, YMEHUSI OPTaHU30BaTh CBOE BPEMs.

CamocTtosTenbHass paboTa BKIIOYAET MPOpabOTKy TEOPETHUECKOIro Kypca,
OLIEHKY COOCTBEHHBIX 3HAaHUN MpPH TOMOIIM BOMPOCOB Jisi coOecenoBaHUs
(ITpunosxenue 2).

Kpurtepuu oneHku (MUCbMEHHBII 0TBET)

v 100-86 ©OamnoB - eciau OTBET MOKa3bIBaeT TIyOokoe U
CHCTEMaTHYECKOE 3HAaHUE BCETO MaTepualia Mo MPOBEPSIEMOMY pa3lieiny Kypca
¥ KOHKpeTHOTro Bompoca. CTyIeHT NeMOHCTPHUPYET CBOOOJHOE BIaJCHHE

Hay4YHbIM A3BIKOM u TCpMHHOJ’IOFHGﬁ COOTBCTCTBYHOIICTO pasaciia



JUCHMIUIMHBI, 3HAHME OCHOBHOM  JHTEpaTypbl W  3HAKOMCTBO C
JIOTIOJTHUTEIPHO PEKOMEHJIOBAaHHON JIMTEpaTypoll, yOETUTEIbHO H3JIaract
OTBET.

v 85-76 - OamioB - 3HAHUE OCHOBHOTO  COJACPKAHUS
IIPOBEPSEMOTo pasjeiia Kypca, yMEHHE aHATN3UPOBATh OCHOBHBIC TIPOOIIEMBI
B paMKax pasleia IWCUUIUIMHBI; 3HAaHHWE BaXHEHIIUX paboT W3 chHcKa
PEKOMEH/IOBAaHHOW JUTEpaTyphl. B I11€0M JIOTHYECKH KOPPEKTHOE, HO HE
BCEr/Ia TOYHOE U apTyMEHTHPOBAHHOE M3JI0KCHHIE OTBETA.

v 75-61 - Gam1 — MOBEPXHOCTHBIE 3HAHUS BAXHEUIINX pa3/eioB
OporpaMMbl M COJEpKaHUS paszfesia JEKIMOHHOTO Kypca; 3aTpyJHEHMsS C
UCTIONb30BAaHUEM  TEPMHUHOJOTUU  Y4€OHOM  JUCIUIUIMHBL,  HEMOJHOE
3HAKOMCTBO C PEKOMEHJOBAHHOM JIUTEPAaTypOM; YaCTUYHBIE 3aTPYJHEHUS C
BBIMIOJITHEHUEM IPEIYCMOTPEHHBIX MpPOrpaMMON 3aJaHuil; CTpemJIeHHUE
JIOTHYECKH OMPEIEICHHO U MOCJIE0BATENHFHO U3IIOKUThH OTBET.

v 60-50 6atoB — HEe3HaHUE, TUOO OTPHIBOYHOE MPEACTABICHHUE O
npeaMeTe Kypca B pamMKax ydeOHO-TIPOrpaMMHOTO MaTepuasa; OTCYTCTBHE

JIOTUYECKOM CBA3U B OTBETE.



[Ipunoxenue 2

MMHHUCTEPCTBO OBPA30OBAHU S 1 HAYKU POCCUMCKOUN ®EJEPALIN

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHHE
BBICIIETO 00pa3oBaHUs

«/1aabHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HKOJA BUOMEJIULNHBI

®OH/I OHEHOYHbLIX CPEJACTB
1o AucuuIuinbe « TenjiorexHuka»
TexHon0THs IPOYKIIUU U OPTaHU3AIIMS PECTOPAHHBIX YCIYT/ OaKamaBpcKast
nporpamma « TexXHOJIOTHS MPOAYKIIMU M OpTaHu3aIus OOMECTBEHHOTO MTUTAHUS)
®opmMa NOATOTOBKH OYHAA

BaaguBocTok
2016



Hacnopt ®OC

10 JUCHUIIIINHEC «TermnorexHuka

Kox u ¢popmysimpoBka

Jranbl GOPMUPOBAHUS KOMIIETEHIIUN

KOMIIeTEeHIIHH
OIIK-1 cnocoGHOCTBIO | 3HAET Kak xpanuth, oOpabaTbiBaTh ¥ aHATU3UPOBATH
OCYIIECTBIISATh  TIOUCK, WHPOPMAIIMIO W3 PA3IUYHBIX HMCTOYHHUKOB W 0a3
XpaHeHue, o0paboTKy U JAHHBIX, TPEJCTABIATh €€ B TpeOyemoM Qopmate ¢
aHaM3 UHPOPMALIUHU U3 WCIIO0JIh30BaHUEM HH()OPMAIIMOHHBIX TEXHOJIOTHH.
pasINHbIX VMmeer BJIQJIETh OCHOBHBIMH METOJIAMH, CIIOCO0aMH |
MCTOYHMKOB M 06a3 CpE/ICTBAMU  TIOJyYCHHUS, XpaHEHHs, IepepabOTKH
AQHHBIX, MPEACTABJIATH uH(OpMAIMHU, HaBBIKAMU PA0OTEI ¢ KOMIILIOTEPOM KaK
ee B Tpedyemom CPENCTBOM YIIPABIEHUS HMH(POPMALMEN; BBIIOIHATH
hopmare c pacuersl B Excel mns oOpaGorku maHHbIX B (hopme
UCIIOJIb30BAHNCM MacCHBOB, MATPHLI, 6a3bl JaHHBIX.

WH(POPMAIIMOHHBIX,
Bnaneer MPAKTHYCCKUM OIBITOM IYyOJMYHOTO IMPEICTABICHUS
KOMITBIOTEPHBIX u .
. HAYYHOT'O JIOKJIaJa ¢ MPUMEHEHHEM KOMITBIOTEPHOMN
CETEBBIX TEXHOJIOTHI .
MPE3CHTAI[MHM;, METOAMKONW BBIMOJHCHHUS THITOBBIX
pPacyeToB M IMOCTPOCHHMS TPadUKOB (IHarpamm).
OIIK-4 rotoBHOCTHIO | 3HAET OCHOBHBIC TIOHSTHS H 3aKOHBI TEPMOJIUHAMUKH,
AKCILTYaTHPOBATh OPUMEHSCMbIE K YacTHOMY CIIydal0 B3aHMHOI'O
pas3uyHbIC BUJIBI NpeBpalleHHs] TEIUIOTH U pabOThl, a TaKXKe OCHOBBI
TEXHOJIOTHYECKOT0 TEOPHUH TETUIO- U MaCCOOOMEHA.
obopyoBaHHUs B | Vmeer IIpuMEHATh 3aKOHBI K YaCTHBIM CITy4dasM B3aHMHOIO
COOTBETCTBUM ¢ HpeBpaIieHus TEIUIOTH U pabOTHI.
TpeOOBaHUSIMU
Bnaneer MeromamMu pacyera TEXHOJIOTHYECKUX MPOLIECCOB M
TEXHUKH O€30MMacHOCTH
anrmaparoB C UCTIOJIb30BAHUEM 3aKOHOB
pa3HBIX KJIaCCOB
. TEIUTOMPOBOAHOCTH, KOHBEKTHBHOTO TEIJIO00OMEHa,
MPEANPUATHI TUTAHUS
MaccorepeHoca.
ITK-1cnocoOHOCTEIO 3HaeT Metoabl  pelieHuss 3agad  [OpH  MOJACTHUPOBAHHUU
WCIIOJIE30BATh MIPOIIECCOB TEIUIo- " MaccorepeHoca B
TEXHUYECKHUE CPE/ICTBA OMOTEXHOJIOTMYECKIX/ TEXHOJIOTHUECKUX TPOIIeccax.
TUTST U3MEPEHUS
OCHOBHBIX TapaMeTPOB
YwMmeer O06001aTh JaHHBIE U UCIIOIB30BATh MPAKTUYECKHE
TEXHOJIOTUIECKHUX
. 3HAHUS JUTS UCCIICIOBaHUS, pa3pabOTKU U peaTn3aun
MPOLIECCOB,  CBOMCTB . N
CHIPb TEXHOJIOTUH B MPO(ECCHOHATLHOMN JICATEIIbHOCTH C
’ IPUMEHCHHEM COBPEMEHHBIX CHCTEM
noiy(habpukaToB "
. ABTOMATH3UPOBAHHOTO MPOCKTUPOBAHHSL.
Ka4eCcTBO TOTOBOM
IIPOYKIIHH, Bnaneer HaBbplkaMud  HCIIOJB30BaHHS  CIEIHATA3UPOBAHHOTO
OPraHH30BaTh " IPOTPaAaMMHOTO obecrieueHus UCIIOJIb30BaHUS
OCYILIECTBJIATH CIICHHUAIIM3UPOBAHHOI'O HIPOTrpaMMHOIO oOecrieueHus
TeXHOIIOTHIECKIE JUIS  pacueTra, MOJICIMPOBAHUS W  ONTHMH3AINU
MpoLEeCC MPOU3BOJCTBA mponeccoB TerIooOMeHa B TEITO00OMEHHBIX
IIPOXYKLIUH THTAHHSI amnmaparax TpU OCYHICCTBICHUU TEXHOJOTHUECKUX
MIPOIIECCOB
B IPO()ECCUOHATIBHOM JIEITETLHOCTH.
[1K-2 BIIaJICHUEM | 3HAeT CoBpeMeHHbIE HH()OPMAIIOHHBIE TEXHOJIOTHUU U
COBPEMEHHBIMU MaKeThl MPUKIATHBIX IPOTPaMM JUIs pacdyera

MH(POPMAIIMOHHBIMH

TEXHOJIOTUYECKUX MapaMeTPOB 000PyT0BaHHS




Kon u popmynuposka

Jrtanbl GOPMUPOBAHHUA KOMIETEHMH

KOMIETeHIHH
TEXHOJIOTHSIMH, VMmeer Hcnonb30Bath COBpEMEHHBIE HHPOPMAIMOHHBIE
CIIOCOOHOCTBIO TEXHOJIOTHH M IAKEThI MPUKIAHBIX IIPOrPAMM LIS
YIPABJIATH pacyera TEXHOJIOTHYECKHX TTapaMETPOB
uHpopmanmen c 000py10BaHUs
HCHOJIL30BAHIEM Bimageer | CHocoOHOCTBIO — ympaBiaTh  MHOOpMAIMEi
TIPUKJIAZHBIX TIPOTPAMM WCIOJIL30BAHUEM TIPUKIAIHBIX [IPOTPAMM  JIEJIOBOM
AcI0BON chepsr cepbl  JEATENBLHOCTH,  HCIOJb30BaTh  CETEBHIE
ACATCIBHOCTH, KOMIIBIOTEPHEBIE TEXHOJIOTUHU U 0a3bl JaHHBIX B CBOEH
UCIIONIB30BATh CETEBBIE Hpe/IMETHOI 06nacTH
KOMIILIOTEPHBIE
TEXHOJOTHH M  0asbl
JAHHBIX B cBOCH
HpeaMETHON  00acTH,
[AKETHl  [TPUKIIAJHBIX
porpamMM Uil pacyera
TEXHOJIOTHIECKHX
apaMeTpoB
obopymoBaHus

Ne Konrponupye | Koupl u aTans! popMuUpoBaHHs KOMIETECHIIUH Or11eHOYHBIE CpECTBA
Wi | Mbie pasjiebl TEKYILHH POMEXKYTOYHAS
AUCHUILTAHBL KOHTPOJIb aTTecTanus
1 Texnuueckas OIIK-1, | 3raer  gocTwkeHwss Hayku B | YO-1 YVO-1
TEPMOJUHAMU OIIK-4, | obnactn TCINIOTCXHUKHA Ha | (Bompockl ans | Bompockr k
Ka IK-1, PErnoHANLHOM H MHPOBOM YPOBHE | pepyyyeji K3aMeHy
IK-2 U MYTH PELICHUs CTOAIMMX 3a7ad C
MPOBEPKH K
HCTIOJIb30BaHUEM METOI0B
TEPMOJIMHAMUKHU u teopun | PABACTY D
TEII000MEHa. I1P-6
VMeeT aHAIM3MpOBaTh U 0600mars | (1aboparop-
9JacTHBIC 33/1a4M B O0IINE 3aKOHBI. HBIe  PabOTHI
Bnaneer meromamm ontummsanuu | Ne 1,2,3,4)
pelIeHus  TEIUIOTEXHUYEeCKHX U
TEXHOJIOTMUECKHX 3a/ay.
2 Teopus OIIK-1, | OcHOBHBIE TOHATHA M 3aKOHBI | YO-1 VO-1
termoobmena | OIIK-4, | tepmonnnamuky, npuMeHsiembie K | (BOIPOCH 1Sl | Bompockl k
[K-1, YaCTHOMY  CJIy4ar0  B3aUMHOIO | TEKyLIEil JK3aMeHy
IK-2 MIPEBpAICHHS TEIUIOTHI U PadOTHL, & | TIPOBEPKHU K
TaKkK€ OCHOBBI TEOpPUH TeIIO- M | pasneny 2)
MaccooOMeHa. I1P-6
[IpuMeHsTH 3aKOHBI K 4YacTHBIM | (Jaboparop-
CIy4asiM B3aMMHOTO TPEBpPAIIEHHUs | HbIE PaOOTHI
TEIIOTH! ¥ paboTHI. Ne 5,6,7,8,9)
MeTtonamu pacuera
TEXHOJIOTHYECKUX MPOLECCOB U
ammapatoB € HCIOJh30BaHUEM
3aKOHOB TEIUIOIPOBOAHOCTH,
KOHBEKTHBHOTO TEIUI000MEHa,
MaccomnepeHoca.
OIIK-1, | Metoxsl pemieHust 3amad  TpH




OIIK-4,
IK-1,
IK-2

MOJICJIMPOBAHKMHU IIPOIIECCOB TEILIO-
u MaccorepeHoca B
OHMOTEXHOJOTHYCCKHX/
TEXHOJIOTHYECKHX MPOIIECCaX.

O06001aTh JaHHBIE U UCIIOIB30BaTh
MPAaKTUYCCKUC 3HAHUS JIIS
HCCIICIOBaHHUS, PA3PA0OTKH U
peanu3aly TeXHOJIOTHIA B
MpOoQeCCUOHANBHOM JeSITEIBHOCTH
C IPUMCHEHUEM COBPEMCHHBIX
CHUCTEM aBTOMATH3HPOBAHHOTO
MPOCKTUPOBAHHSI.

Hassixkamu HCIIOIB30BaHU
CHeIUATM3UPOBAHHOTO
MPOTrPaMMHOT0  OOecTiedeHus st
pacdera, MO/ICTTUPOBAHMUS u
ONTUMH3ALUN MPOLIECCOB
TemIooOMeHa B  TEIIOOOMEHHBIX
ammaparax I@pd  OCYIIECTBICHUU
TEXHOJIOTHYECKUX MPOIIECCOB

B Ipo(heCCUOHATILHOM
JIEATEILHOCTH.

IIkaJia oueHUBaHus YPOBHA ¢POPMHPOBAHHOCTH KOMIIETEHIUM
1o aucuuIuinie « TenjiorexHuka»

Kon u Iranbl GopMHUPOBAHMA KpPUTepUH NnoKa3areju 0asIbI
¢opmynaupoBka KOMIIeTEeHUHH
KOMIIETCHIIUH

KaK XpaHUTh, | 3HaHUE CrniocobHOCTB 45-64
OIIK-1 oOpabaTeiBaTh W | XpaHUTb, MIPEACTABISITh
CIIOCOOHOCTBIO aHAJIN3UPOBATh oOpabaTbIBaTh U | HHPOPMALIUIO B
OCYIIECTBIISATh nHPOpPMAIMIO W3 | aHAIM3HPOBATh | TpeOyeMoM
TIOWCK, sHaeT Pa3IMYHBIX nH(pOpPMAIIHIO dbopmare c
XpaHEHue, (oporos WUCTOYHUKOB M 0a3 | U3  pa3jM4HBIX | UCIOJIH30BAHNE
00paboTky U -~ JTAHHBIX, HMCTOYHHKOB M
aHanu3 MPEJCTABIATh €€ B UH(OPMAITMOHH
uH(pOpMaIUN YPOBCHE) TpedyeMoM BIX TEXHOJIOTUH.
W3 Ppa3InYHBIX dbopmarte c
UCTOYHUKOB U HCIOJIb30BaHUEM
0a3  JaHHEBIX, MH()OPMAITMOHHBIX
MPEJICTaBIISITh TEXHOJIOTHIA.
ee B BJIAJIETh VMeHue VYBepeHHo 65-84
TpebyemMoMm OCHOBHBIMH paboratb ¢ | paboraer ¢
dopmare C METOJIaMH, uH(popmMalvelt, | HOPMAaTUBHBIMU
UCIIONIb30BaHU criocobamu U | 0a3aM¥ JJaHHBIX | IOKyYMEHTaMHU
eM yMmeer CpeICcTBaMU
uHpOpMalMOH | (IPOABHHY | MOJyUCHHUS,
HBIX, THIi) XpaHEeHUs,
KOMIIBIOTEPHBI nepepaboTku
X M CEeTeBbIX uH(popManuuy,
TEXHOJIOTHI1 HABBIKAMU PaOOTHI

C  KOMITBIOTEPOM




KaK CPEICTBOM
yIIpaBJICHUS
uHpopManuei;
BBINOJIHATh
pacuetsi B EXxcel
IS 00paboTKu
JaHHBIX B (Qopme
MacCHBOB, MaTpHII,
0a3bl TaHHBIX.

MPaKTHYECKUM Biagenue Cnocobnocthan | 85-100
OIIBITOM HaBbIKaMU AJIM3UPOBATh,
HY6J'II/I‘{HOFO IIOHUCKa, MNpEaACTaBIATE B
MPEICTABICHUS 00paboTkH, TpedyemoM
HAay4YHOT'O OOKJIaJa | aHaJIn3a (bOpMaTC
C  IpUMEHeHueM | uHpopMmaluu,
BJIaCCT KOMHLIOTepHOﬁ 0as JaHHBbIX,
(BBICOKHIT) | Mpe3eHTAIUH; MPEJCTABIISTh
MCTOHHKOﬁ PE3yIbTaThbl B
BBITIOJTHEHUS TpeOyemMoM
TUIIOBBIX pacyeToB | hopmare
U IIOCTPOECHUS
rpadgukoB
(nnarpamMm).
3HaHHE OCHOBHBIX | CIIOCOOHOCTH 45-64
MOHATHH 1 3AKOHOB | oy apaKTepH30Ba
OCHOBHBIC TOHATHS H | TepMOXMHAMUKH,
3AKOHEI Tb OCHOBHBIC
NpUMEHSIEMBbIE K
TepPMOIMHAMFKH, YACTHOMY CITyHaI0 HOHATHS 1 3aKOHBI
3HacT IIPUMEHSEMBIE K | B3auMHOTO TEpMOJAMHAMUKY,
OIIK-4 (moporos 4aCTHOMY CIY4al0 | mpeBpareH s HPUMEHACMBIC K
TOTOBHOCTBIO BIN B3aMMHOI'0 TEIUIOTHI B Pa0OTHI, HacTHOMY CITyHaro
MIPEBPAILCHUS TEIUIOTHI B3aHMHOI'0
KCILTYaTHPOB ypOBeHB) peBp a TaK)Ke OCHOBEI HDEBPAIICHHS
n paboTel, a TaKxe TEOPHH TEIIO- 1 peBp
aTb pa3In4YHbIC OCHOBBI TEOPHH TEIUIO- | amaccooBMeHa TEIUIOTHI U Pa0OTHI,
BUBI 1 MaccooOMeHa a TaKXC OCHOBBI
TEXHOJIOTHYEC TCOpHH TCILIO= 1
MaccooOMeHa
KOTO
6 YMEHHE NPUMEHATE | CIOCOOHOCTh 65-84
o OPYIIOBaHHﬂ IIPUMEHATH 3aKOHBI K 3aKOHBI K YaCTHBIM MIPUMEHATH 3aKOHBI
B yMeeT YaCTHBIM ciyyasiM | CITydasm K YaCTHBIM
COOTBETCTBUUA (HpOI[BI/IHy B3aHMHOTO B3aNMHOTI0 citydasm
C TBIﬁ) MPEBPAIICHUS TETUIOTHI | IPEBPALICHUA B3aMMHOTO
TETIOTHI ¥ paboThI
TpeOOBaHUSIMU u padoThL. p TpeBpalCHHA
TeXHUKH TEIUIOTHI ¥ PabOTHI
CHOCOOHOCTh 85-100
0€30MacHOCTH METORaMH acuera BJIAICHUE
PA3HBIX p METOZIaMU  pacuera HMCIIOJIb30BaTh
TEXHOJIOTHYECKHUX METOJIBI pacueTa
TEXHOJIOTUUECKHX
KJ1aCcCoB IIpOLECCOB n TEXHOJIOTHYECKUX
% arrnapaToB ¢ | Mponeccos 1
npeaAnpUsATHH I p armapaTos ¢ | mporueccoB n
MUTAHUSA A __ | HcHoIb30BaHIeM HCTIONB30BAHIEM araparos ¢
3aKOHOB
(BBICOKUHA) OO e BAKOHOB HCIIOJIb30BAHUEM
KOHBGK’II? I/IBHgl“O ’ TemnonpoBogHocTy, | SAKOHOB
BN KOHBEKTHBHOTO TETUIONPOBOIHOCTH
. eﬂoéa Teroo6MeHa, , KOHBEKTHBHOTO
p MacconepeHoca TeII000MeHa,
MaccorepeHoca
MK-1 3HaeT METOJBI pemeHus | 3HaeT METOABI CrocoOHOCTh 45-64
3amaq IpH | peIleHus 3a/1ay IPU | aHATU3HPOBATh
CIOCOOHOCTRIO | (TIOPOTOB

MOCIMPOBAHNNA

MOIOCIUPOBAHNN

MCTOABI PCIICHUA




HUCIIOJIBb30BaTh | BIH MPOLIECCOB  TEIUIO- U | MPOLIECCOB TEILIO- 3aja4 mnpu
TeXHHUECKHE YPOBCHB) MaccornepeHoca B | ¥ MaccoIlepeHoca B | MOJACIUPOBAHUH
OMOTEXHOIOTHYECKNX/ | OMOTEXHOJIOTHYECK | MPOIECCOB TEIIO-
CpeAcTBa NI TEXHOJIOTHYECKHUX ux/ M MaccolepeHoca B
U3MCPCHUA HpOLIECCAX. TEXHOJIOTUUECKUX OGHOTEXHOJIOTHYECK
OCHOBHBIX nporeccax nx/
rapaMeTpoB TEXHOJIOTHUECKHUX
TEXHOJIOTHYEC riponeccax
KIX 0000111aTh TaHHBIC U ymeeT 00001aTh CHOCOOHOCTh 65-84
HCIIOJIb30BATh JTAaHHBIC U 0000111aTh TaHHBIC
1IPONCCCOB, MPAKTHYECKUE 3HAHKUS | HUCIIOJIB30BATh U HCIIOJIb30BaTh
CBOMCTB JUIS MIpaKTUYECKUE MIpaKTUYECKUE
CBIpbS, UCCIeI0BaHus,pa3padbo | 3HAHHS IS 3HAHUS JUIS
nonyhadpukat TKH M peai3alun MCCIIeIOBaHUs,pa3p | MCCIIeNOBAHHUS,Pa3p
OB H KAY4ECTBO TEXHOJIOTHH B a00OTKH U a00OTKH U
N ymeer npodeccroHaNbHOI peanuzanuu peanuzanuu
TOTOBOH (IpOABUHY | AEATETBHOCTH C TEXHOJIOTHH B TEXHOJIOTHH B
HPOAYKINH, THIiA) IpPUMEHEHHEM npodeccuoHanpHOi | NpodeccCuoHanbHO
OpraHI/ISOBa’I‘L COBPEMCHHBIX CUCTEM JCATCIBHOCTH C 1 OCATCIIBHOCTHU C
u ABTOMATU3UPOBAHHOT'O MMPUMECHCHUEM MMPUMECHCHUEM
OCYI_HGCTBJ'I}ITL IMPOCKTUPOBAHUA. COBPEMCHHBIX COBPEMCHHBIX
cUCTEM cUCTEM
Te)iHOHOFquC aBTOMATU3UPOBAaHH | aBTOMATHU3UPOBAHH
KU1 Impouecc oro oro
MPOU3BOACTBA MPOEKTUPOBAHHSI MPOEKTUPOBAHHSI
IPOLYKIIUK HaBbIKaMU BJIa[IcCT HABBIKAMH | CIOCOOHOCTH 85-100
S — HCIIOIb30BaHHUs HCIIOJIb30BaHHUs HCIIOJIb30BaTh
CHEIUATM3UPOBAHHOTO | CHELHUATM3UPOBAHH | CHEUATH3UPOBAHH
MPOrPaMMHOTO Oro TPOrpaMMHOTO | 0€  MPOTrPaMMHOE
obecrneueHus Uit | o0ecrieueHust  aJsl | obecriedeHue st
pacyera, pacyera, pacyera,
MOIECJIMPOBAHUA u MOACJIUPOBAHUA U MOACJIUPOBAHUA U
OINTUMU3AIIUN OIITUMU3AIIUN OIITUMU3AIIUN
BJIagCCT MpOIECCOB MpOIECCOB MpOIECCOB
(BLICOKHﬁ) TermiooOMeHa B | TeruiooOMeHa B | TeruiooOMeHa B
TETI000MEHHBIX TETMI000MEHHBIX TETMI000MEHHBIX
anmnaparax mpu | ammaparax Ipy | ammaparax npu
OCYIIECTBIICHUN OCYIIECTBICHUN OCYIIECTBICHUN
TEXHOJIOTHYECKHUX TEXHOJIOTHYECKHUX TEXHOJIOTHYECKHUX
MPOLIECCOB MPOLIECCOB MPOLIECCOB
B IpodeccnoHanbHOMI B B
NI TETbHOCTH. npodeccrnoHanbHOM | PO ECCHOHATBHO
JCATCIBbHOCTH. 171 JACATCIIBHOCTH.
[K-2 3HaHue CrocobHOCTE 45-64
BIIAJICHHEM dbyHIaMEeHTaIbH | AaTh
COBPEMEHHBIM BIX OCHOB B | ONpPEAEIICHUS
H obnactu OCHOBHBIM
npeaHa3HAuYCHUC U
HH(OPMAIIOH o6IACTH COBPEMEHHBIX MMOHATHAIM B
HBEIMUT METOH0B u | obnactu
TEXHOJIOTUSIMHA sHaet TPUMCHCHHA TEXHOJIOTHUi (B COBPCMCHHBIX
(TOporoB | COBpEMEHHBIX
o TOM YUCJIC | METOAOB n
' 6 P MH(OPMAIHOHHbIX UH(POPMALIMOHH | TEXHOJOTHH (B
CHOCOOHOCTRIO | vhopens) | TexHOMOTHIA U bIX) p s | tom -
YUpaBIATe MH(POPMAaIMOHHBIX
uHpopManueit CHCTEM. npodeccuonans | “UHPOPMAITMOHH
c HOMN BIX) B
HUCIIONIB30BAHU JESATEIbHOCTH npodeccuoHanb
eM HOU
MIPUKJIIQTHBIX JACATCIIbHOCTH
[porpamMm yMEET HUCIOJb30BAThH YMmeHne Cnioco6HOCTD 65-84
JIeJIOBOM (MpoABUHY | TEKCTOBYIO HCII0JIb30BATh NPUMCHATD




cdepsl ThIH) nH(OpPMALIHIO C TEOPETHYECKUE | TEOPETHUUECKHUE
NESITeIbHOCTH, MIPUMEHEHHEM OCHOBBI OCHOBBI
UCTIOJIb30BaTh nporpammel Word, NPOTPAMMBL IPOTPaMMBbI
CEeTeBbIC BBITIOJTHSTh Word, Word,
KOMITBIOTEPHBI pacuersl ¢ BBITIOJIHATH
€ TEeXHOJOTUU MIPUMEHEHHEM BBILIOJIHATE pacueTsl c
u 0asbl nporpammb Excel; | PaCHaCThI C | npumMeHeHHEM
JAHHBIX B BBITIOJTHSATh IIPUMEHEHUEM MIPOrpPaMMBbI
cBoei 3aIpockl k 6aze IpOrpaMMBbl Excel,
peIMETHOM JAHHBIX C Excel: BBITNIOJHATH
oOnacru, IIPUMEHEHUEM BLITIOHSTE 3arpochl K Oasze
MAKEThI MIPOrpPaMMBbI JAHHBIX c
. 3ampockl K 0aze
HPUKIIATHBIX Access; NPUMEHEHUEM
nporpamm Jiist odopmiaTs Tesuch | AAHHBIX € | mporpamMmbI
pacuera JIOKJIaJa C IIPHMCHCHUEM Access U
TEXHOJIOTHYEeC IIPUMEHEHUEM IPOTPaMMBbI COCTaBIISITh
KHX nporpammel POWer | Access u | oo Iad
rnapameTpoB Point. COCTARILITE paboThI o
000pyI0BaHUS o6t gay | HATPABICHHIO
npodeccuoHalb
paboThI mno | ou
HalIPaBICHAIO NIESTEIIbHOCTH.
npodeccuoHab
HOU
JEeSITETTHHOCTH.
Brnanenue CrniocobHOCTB 85-100
HaBBIKAMHU UCTIOJTb30BaTh
UCIIONIb30BaHUs | HaBBIKH B
MPAKTUYECKUM OCHOB obnactu
OTIBITOM NPEJCTaBICHUS | HCIIOJIb30BAHMS
NpeCTaBIICHUS WHPOpPMALIUU B | OCHOB
uH(pOopMaIuu B MUCbMEHHON Ipe/CTaBIeHUs
— IIACbMEHHOU ¢dopme B uH(popMaluu B
.. | bopme B COOTBETCTBUM C | MMCbMEHHOMN
(BBICOKUHA)
COOTBETCTBUU C TpeOoBaHUsIMU K | popMe B
TpeOOBaHUAMH K MUCbMEHHBIM COOTBETCTBHUHU C
IIACbMEHHBIM paboTtam, TpeOOBaHUSAMU
pabotam, 1eI0BOH | 1€TI0BOI K MMICbMEHHBIM
KOPPECTIOHICHIINH. | KOPPECTIOHICHII | paboTam,
1505 JIETIOBOM
KOPPECIIOH ICHIT
208
BJIAJIETh VMeHue VYBepeHHo 65-86
OCHOBHBIMHU paboTtaTth c | paboTtaer c
METO/IaMH, uHpopManuel, | HOPMaTUBHBIMHU
crioco0amu U | 0a3aMu IaHHBIX | TOKyMEHTaMHU
yMeeT CpeacTBaMu
(MpOJBUHY | TOJTYYEHUS,
THIH) XpaHEeHUs,
nepepadoTKu
nHpopmanuu,

HaBBIKAMU pabOTHI
C  KOMIBIOTEPOM




KaK CPEICTBOM
yIIpaBJICHUS
uHpopManuei;
BBINOJIHATh
pacuetsi B EXxcel
IS 00paboTKu
JaHHBIX B (Qopme
MacCHBOB, MaTpHII,
0a3bl TaHHBIX.

MPaKTHYECKUM Biagenue CnocobHocTthan | 65-89
OTIBITOM HaBBIKAMHU aJIM3UPOBATh,
yOJIMYHOTO MOKCKa, MPEJICTaBIATh B
MPEICTABICHUS 00paboTkH, TpedyemoM
Hay4yHOTO JOKJaJia | aHaiIu3a dbopmate
C  IpHUMEHEHHeM | nHpOopMaIHnHy,

BJIa/IeeT KOMITBIOTEPHOU 6a3 JAHHBIX,

(BBICOKHMH) | Mpe3eHTaluu; IIPEACTABIIATh
METOJIUKOU pe3ynbTaThl B
BBITIOJTHEHUS TpedyeMoM
TUTIOBBIX pacyeToB | opmare
u MOCTPOCHHS
rpadgukoB
(nnarpamMm).

OueHo4HbIE CPeCTBA JJIs1 MPOMEKYTOYHOM aTTecTaluu

[IpomexxyTouHasi arrecTanysi BKJIIOYAET OTBET CTYAEHTAa Ha BOMPOCHI K

3a4eTy, 3K3aMEHY U MPOXO0KIEHUE UTOTOBOI'O TECTA.
Bomnpocsl k 3K3aMeHy

1. TepmoamHamumyeckoe pabouee TeJo.

2. AHaIUTHYECKOE BhIpaXKEHHE MEPBOro 3aKOHA TEPMOJUHAMUKH.

3. Bbluncienue SHTPONHH.

4. TlapameTpsl COCTOSTHUSI TEPMOIMHAMUYECKOTO paboyero Tena
(maBneHue).

5. Cas3b Mexay TeroemMkoctsiMu Cp uCv.

6. IlapameTpbl COCTOSIHUS TEPMOAMHAMHYECKOTO paboydero Tena
(Temmiepatypa).

7. TlapameTpbl COCTOSIHUS TEPMOJAMHAMUYECKOTO paboyero Tena
(ynenbHBIN 00BEM)

8. DHTanbnus- GyHKIUS COCTOSHHUS.




9. VYpaBHeHHUE COCTOSIHUA UICAIBHOTO Ta3a. Y HUBEepcalbHas ra30Bas
MOCTOSIHHAS

10. U3oxopHBIii mporecc.

11. N3o6apHsIii mporiecc.

12. V3otepMudecKuii mpoiiecc.

13. AnmnabatHbIit Tiporiecc.

14. TTonuTpOIHBIN MpoIIecC.

15. CMmecu ra3os, 3ajlaHHbIE OOBEMHBIM COCTABOM.

16. BeraucieHre TEmI0eMKOCTH B TIOJUTPOITHOM TIpoIecce.

17. KpyroBble mpOIECChl WU ITUKIIBI.

18. PeanpHbIC Ta3bI.

19. Ipsimoii nuKI.

20. VicTunHas uiM MTHOBEHHAsI TEIUIOEMKOCTh. M3MeHeHHe TermoeMKOCTH
oT 0 10 6ECKOHEYHOCTH.

21. TeroeMKOCTh B M30XOPHBIX M M300apHBIX MpOIIeccaXx.

22. OnpezneneHue SHTPOIIMU B ©30XOPHOM TIpOIIecce.

23. BBIYHCIICHHE TETIIIOEMKOCTH.

24. Onpenenenre SHTPOIUU B U300apHOM IPOIIECCE.

25. BeIYuCIIeHHE TETIIOTHI.

26. Onpenenenre SYHTPOMUN B U30TEPMUIYECKOM TIpoIecce.

2. BbruuciieHne TeTJIOThl U TETIOEMKOCTH ISl CMECH Ta30B.

28. CBOIiCTBa BIAXKHOTO BO3/IyXa.

29. Pabora.

30. Onpenenenre SHTANBINK BIAKHOTO BO3/1yXa

31. BHyTpeHHss SHEpTHUsl.

32. DHTponus — PYHKITUS COCTOSTHHSI.

33. Boluncienve BHyTpEHHEN SHEPTUH.

34. I3meHeHue TerIOBIaKHOCTHOTO COCTOSTHHS BIIAXKHOTO BO3/IyXa.

35. Iporecc HarpeBa u oxJakaeHUS Bo3ayxa B I-d quarpamme.

36. IIpsmoit ukn KapHo u ero anamus.



37. O6patnsiit uka KapHo u ero ananms.

38. ®opMyIHPOBKH U COJEPKaHUE BTOPOTO Havajga TePMOIUHAMUKH.

39. AHanmuTH4ecKoe BhIpaKEHNE BTOPOTO Havaja TEPMOINHAMUKH.

40. BeruncneHue SHTPOIUHU HI€aIbHOTrO ra3a.

41. Tlonstue 06 0OpaTUMBIX M HEOOPATUMBIX ITpOIIECCaXx.

42. TlepBoe u BTOpOE Havajla TEPMOJAUHAMUKH ISl OOPATUMBIX U
HEOOpaTUMBIX MPOIIECCOB.

43. DHTpOMNUS 3aMKHYTOU TEPMOJIMHAMUYECKONU CUCTEMBI.

44, CTaTUCTUYECKOE BhIpAXKEHUE BTOPOTO HayaIa.

45. I'panu1lbl TPUMEHUMOCTH IIEPBOTO U BTOPOTO Havajga TEPMOJUHAMUKH.

46. lnarpamma T-S u ee cBoiicTBa.

47. Tlpoueccel B KoopauHaTax T-S.

48. Huxn Kapno B koopaunarax T-S.

49. KakoBa (pu3uieckast CylHOCTb TIepeaadn TEIIOThI TIPH
TEIJIONPOBOHOCTH?

50. C moMomipI0 4eT0 OCYIIECTBISICTCS TETUIOOOMEH MPU KOHBEKITAN ?

51. C noMomibI0 Yero OCyIIeCTBISIETCS JIYYUCThIA TEMI000MEH?

52. Yto Takoe TemMriepaTypHoe moje?

53. Uto Takoe TemrepaTypHbIA TPAAHECHT?

54. Kak 3anuceiBaetcs ypaBHeHue @ypne?

55. Yto Takoe TEemioBO# MOTOK U MJIOTHOCTh TEIJIOBOTO MOTOKA?

56. Kak onpenemnsieTcst TeMnepaTypHbIid Harmop?

57.4Yto Takoe KOI(PGUIMEHT TEIJIOMPOBOJHOCTH, B KAaKUX EIUHUIAX OH
usmepserca?

58. Uto Takoe ycnoBusl OTHO3HAYHOCTH, KaK OHU TOJIpa3IEsoTCs?

59. [lo kakomy 3aKOHY MU3MEHSIETCS TEMIIepaTypa B OJHOCIONHOW TUIOCKOU
CTEHKE?

60. Or Kakux BEIMYMH 3aBUCHUT TEIUIOBOM IIOTOK, IIepeaBacMBbIit
TEIJIONPOBOJAHOCTHIO YEPE3 OJHOCIOMHYIO IIIOCKYIO CTEHKY?

61. OOBSICHHUTE MOHATHE (TEPMHUUCCKOC COIMMPOTUBJICHUE CTCHKHN)).



62. OT KakMx BEJIMYMH 3aBUCUT TEIJIONPOBOJHOCTh  OJHOCIOWHOM
UUJIMHAPUYECKON CTEHKU?

63. UTo Takoe cnokKHbIH Termioo00MeH?

64. Uto HAa3bIBACTCSA Terionepeaaven? [IpuBeaure IIPUMEPBI
TEeIIonepeauH.

65. BeiBenuTre OCHOBHOE ypaBHEHHE TeIUIONepeaaund Aisi OJHOCIOMHOM
IJIOCKOU CTEHKHU.

66. Uto Ha3biBaeTcst KOAhPUITMEHTOM Teronepeaadyu?

67. Uto Ha3pIBaeTCsS MOJHBIM TEPMHUECKUM COMPOTHUBICHUEM, U U3 KAKUX
BEJIMYMH OHO CKJIaJIbIBaeTCs?

68. [lepeqaua TemaOTHI dYepe3 MHOTOCIOWHYIO IIIOCKYIO CTEHKY W
KO3 GUIUEHT TEIIoNepe1auu s Hee.

69. Ilepeqaua TemaoOTHl 4Yepe3 OJHOCIOWHYIO LMJIMHAPUYECKYIO CTEHKY:
BBIBOJI YPaBHEHHUS.

70. TennoBoHNOTOKUKO3((HULIHEHTTEIIONEPEAAUNYEPE3MHOT OCIONHY IO
UHIPHUYECKYIO CTEHKY.

/1. Yto Ha3pIBaeTCAd KPUTHUECKUM JUAMETPOM H3OJSLMU, U Kak OH
onpexaensiercs?

72. Kakue TpeOyroTCS yCIOBHUS, YTOOBI H3OJSAIUS yMEHbIAda TOTEpH
TEIUIOTHI?

73. Kakoe cymecTtByeT oOmiee TpaBWwiIo Il  WHTEHCU(DUKAIIUU
Temionepeaayn?

74. O0BsacHUTE 00IIHe 3aKOHOMEPHOCTH HECTAITMOHAPHBIX MPOIECCOB.

75. Yto Ha3bIBaETCSI KOHBEKTUBHBIM TEIIIO0OMEHOM?

76. Yto Takoe TeroHocuTenb? Kakue TEmIoOHOCHUTENTH HCIOJIB3YIOTCS B
TEXHHKE JIJIS1 MPOIIECCOB TeIIoMaccoooMeHa?

['7. Kakue ¢pu3nueckue CBOMCTBA TEIIOHOCUTENIEH BIUSAIOT HA TETNI000MEH ?

78. UTo Ha3bIBAIOT TEIJIOOTAAYCH?

79. KakoB (u3nueckuii CMbICT M E€IUHUIBI HU3MEpeHus Kod(p(uUlMeHTa

TeIU1I00Taaun?



80. 3anummre ypaBHeHue HpioToHa-PruxmaHa n 0OBSICHUTE BCE BXOJISIINE B
HEro BEJINYUHBI.

81. Uto Takoe Teopust Mog00Ms U JUIsS Yero OHA IpeaHa3HadeHa?

82.Kak ¢ TOMOIIBI0O KPUTECPUATHHOTO YPaBHEHUS KOHBEKTHBHOTO
TEIMI000MeHa ONpeeIuTh KO3P(GUIUEHT TerI00TAauYn?

83. KakoBbI OCHOBHBIE OCOOCHHOCTH JTyYHUCTOTO TEII00OMeHa?

84. Kakue Tena Ha3bIBAIOTCS aOCOJIIOTHO YEpPHBIM, aOCOIIOTHO O€NbIM U
a0COJIIOTHO MPO3pAYHBIM?

85. KakonpenenseTcamoBepXHOCTHASTIIIOTHOCTHIIOTOKAUHTETPATLHOT OU3ITY
yeHus?

86. B uem cymuocTs 3akoHOB [1nanka n Buna?

87. KakoBo npakTuieckoe npuMeHeHue 3akoHa Bruna?

88. B ueMm cymnocts 3akoHa Credana — bonbiimana?

89. B uweM cymHocTh 3ak0oHa Kupxroda?

90. 3akon JlamOepTa. /s Kakux T€JI OH IPUMEHUM?

91. Yrto Takoe maccooOMeH? B KakWX TEXHOJOTHYECKUX MPOIEccax U
YCTaHOBKAaX OH BCTpeyaeTcs (MPUBECTH NPUMEpPHI)?

92. Yto takoe nuddys3usn? Kakue Bunsl nuddy3uun Bam u3BectHbI?

93. UeMm 00ycI0BIICHBI TIPOIIECCHI TEpMO- U Oapoauddy3un?

94. Kakue ycTpoiicTBa Ha3bIBAIOTCS TEINIOMACCOOOMEHHBIMH amnmnaparamu?

95. Kak kimaccuuuupyroTcst TEMIOMacCOOOMEHHbBIE amnmapaThi?

96. ITo kakuM cxeMaM OCYIIECTBIISETCS IBKEHNE TEIIIOHOCUTENCH B

TEIJI0MaCcCOOOMEHHBIX allIiaparax.

KpnTepml BBICTABJICHUA OLICHKHA CTYACHTY Ha IK3aMCHE

no AucuuIinHe « TermnorexHnuka:

Bbajniabl Onenka
(perTUHTOB 3ayera/ TpeodoBanusi K ¢copMUPOBAHHBIM KOMIIETEHIIUAM
Ol OIIEHKH) IK3aMeHa
(cranmapTHas)




Bamisl
(peHTHHTOB
O OLIEHKN)

Onenka
3ayera/
IK3aMeHa
(cranmapTHas)

TpeodoBanusi K ¢copMUPOBAHHBIM KOMIIETEHIIUAM

100-86

«3aumenoy/
KOMIIUYHOY

OrneHka «OTIMYHO» BBICTABISETCS CTYIACHTY, €CIH OH
rmyooKO M OPOYHO  YCBOMJ  NPOrpaMMHbIN
MaTepHa,3HaeT OCHOBBI TEXHUYECKOM
TEePMOIMHAMUKH,TOHSITUAN3aKOHBIIPOLIECCOBTEILIONPO
BOJIHOCTH,

KOHBEKTHBHOI OTENJI000MeHaBoJHO(a3Hocpee,
TerI000MeHanpr(}a30BBIXIIPEBPALICHUSX,
JYy4MCTOrOTEINIO00MEHa,
MOJICKYIISIPHOU TN (P y3HMUKOHBEKTUBHOTOMACCOOOMEH
a, Heo0X0InMBIE
BOOJIaCTUIKCIIEPUMEHTAITBHOT OMPACUETHO-
TEOPETUYECKOI OMCCIIEI0BAaHUSIPOLIECCOBTEILIO-
MMaccOOOMEHaBPa3INYHBIXAIIAPATAXUYCTPONCTBAX, HC
YepIrbIBalOIle, MOCIEJOBATENbHO, YETKO M JIOTHYECKU
CTPOMHO €ro M3JIaraeT, yMeeT TeCHO YBSI3bIBAaTh TEOPHUIO
c
MPaKTUKOM,pacCUYNTHIBATHIIPOLIECCHITETTIOMACCONIEPEHO
canodopmynam,
IIPUBOJIMMBIMBCOOTBETCTBYIOLIEIyYeOHONNCITPABOYHON
JUTEpaType,CBOOOAHO  CHpaBIseTcs €  3aJa4aMy,
BONPOCAaMHU U JPYTUMH BUAAMHU MPUMEHEHUS 3HAHHIA,
opuyeM  He  3aTpyldHsieTcs C  OTBETOM  IIpHU
BUJOM3MEHEHUN 3aJaHWi, WCIIONB3YeT B  OTBETE
MaTepHuag MOHOTpaduyecKoi JIUTEpaTypsl, NPaBUIBHO
000CHOBBIBAET MIPUHSATOE pereHue, BIIQJICET
Pa3sHOCTOPOHHUMHU HaBBIKAMU u nprueMamMu
BBITTOJIHEHUS TIPAKTHUYECKUX 3a7ad. Biajgeer HaBbIKamMu
HKCIIEPUMEHTATBHOTOMCCIIEIOBAHUATIPOLIECCOBTENIIOMA
CCOIEpEeHoCa,
IPOTEKAIOIMXBKOHKPETHBIXTEXHUUECKUX CUCTEMAX .
OTIMYHO BIIAIEET TEOPETHUECKUMH 3HAHUSMHU U yMEET
UX HMCII0JIb30BaTh Ha MPAKTUKE, OCHOBBIBASACH MPH ITOM
HE TOJIBKO Ha JICKIIMOHHBIA MaTepuall, a CTaBsi B OCHOBY
UHPOpPMALIMI0O M HaBBIKM, MPHOOpPETEHHBIE TpPHU
CaMOCTOSITEIIbHON paboTe.

85-76

«3aumenoy/
«xopouLoy

OLieHKa «XOpOIO» BBICTABISIETCS] CTYAEHTY, €CIH OH
TBEPAO 3HAET MaTepuaj, rpaMOTHO M MO CYIIECTBY
W3JlaraeT  €ro, He  JIOMycKas  CYIIECTBEHHBIX
HETOYHOCTE B OTBETE HAa BOMPOC, MPABHIBHO
MPUMEHSET TEOPETUUYECKUE TOJOXKEHUS MPU PELICHUU
MPaKTUYECKMX  BONPOCOB M 3ajgay,  BIajeer
HEOOXOMUMBIMA  HaBBIKAMH W TIpUeMaMd  UX
BBITIOJIHEHHS.  J[OCTaTOYHO  yBEPEHHO  OIEpUPYET
CIEUUATbHBIMU TEXHUYECKUMHU TEPMHHAMHU. XOPOLIO
BJIQJICET TEOPETUICCKUMHU 3HAHUSIMU.




Bbanabl Onenka
(perTUHTOB 3ayera/ TpeodoBanusi K ¢copMUPOBAHHBIM KOMIIETEHIIUAM
Oi1 OLICHKH) IK3aMeHa
(cranmapTHas)
75-61 Onenka «yZIOBJIETBOPUTEIILHO BBICTABJIIECTCS
CTYIEHTY, €CITM OH HMMEeT 3HaHHs TOJHKO OCHOBHOIO
MaTepuana, HO HE YCBOWMJ €ro JeTalied, JOmycKaer
HETOYHOCTH, HEJO0CTaTOYHO MIpaBUJIbHbBIE
(hOpMYyIUPOBKH, HapYIICHUS JIOTHYECKON
«3aumenoy/ | OCIEAOBATEIbHOCTH B H3JIOKEHHUH MPOrPAMMHOTO
«y0osemseop | Marepuana, UCTIBITHIBACT 3aTpyTHEHUS npu
umenbHo» BBIMIOJTHEHUH TpakTH4ecKux padot.Jlomyckaer mpu
OTBET€ OIMMOKM W HETOYHOCTH HE SBJISIONIHECS
KPpUTHYECKUMH. YacTUYHO  YBEPEHHO  OIEpPUPYET
CICITUATbHBIMU TEXHHUYECKUMU TEPMHUHAMHU.
Y 10BIETBOPUTEIEHO BJIa/ICET TEOPETUUECKIUMHU
3HAHUSIMHU.
60-50 Ouenka «HEYIOBJIETBOPUTEIHHO BBICTaBJISCTCS
CTYAEHTY, KOTOPBbI HE 3HAET 3HAYMUTEIIBHOW YacTH
MPOrpaMMHOTO MaTepuala, JOMYCKaeT CYIIEeCTBEHHBIE
OIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHCHHUSIMH
BBIMIOJHSAET TpakTuueckue paboTtel. Kak mpaswuio,
e OIICHKA «HEYIOBJICTBOPUTEIIBHO» CTABUTCS CTYJICHTaM,
3aumenoy/ 6 6
«Heydoatems KOTOpble HE MOIYT HpOJOLKHTL —obydenue Oes
JOTIOTHUTEIPHBIX ~ 3aHATHH 10  COOTBETCTBYIOIICH
OpuUmMenbHoO»

JUcuuIuivHe. Jlonmyckaer npu orBeTe rpyoOble OLIMOKH,
WM HE MOKET JIOTMUECKU BBICTPOUTH OTBeT. He ymeer
OIIepUpOBATH CIEeIMaIbHBIMU TEXHUYECKUMU
tepmuHaMu. [loka3biBaeT He 3HaHME OOJIBIIEH YacTH
TEOPETUYECKOr0 MaTepHala.




