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AHHOTAIIUA
y4e0HO-METOIUYECKOTO KOMILIEKCA JUCIUILTUHBI
«TenmoTexHuka
Hampasnenue noarorosku: 19.03.01 «bruorexnomorus»

Y4eOHO-METONMYECKUIT ~ KOMIUIEKC ~ JAMCHUIUIMHBI  «TemnoTexHuKa
pazpaboran a1t cTyAeHTOB 2 Kypca no Harpasienuto 19.03.01 «buotexnomorus»
B cooTBeTCTBUU ¢ TpeboBaHusiMu OC BO 1no gaHHOMY HalpaBJEHUIO.

HuctuminHa «TernoTexHuka» BXOAWT B BapUaTHUBHYIO 4YacTh Y4eOHOTO
TUTaHa.

OOmrast TPyAOEMKOCTh OCBOSHHUS IUCHUILIMHBI cocTtaBiser 108 waca.
Y4eOHbIM MJIAHOM HPEIyCMOTPEHBbl JIEKIMOHHBIE 3aHATHA (18  yacoB),
naboparopHbie pados! (36 yacoB), camocTosATeabHas padoTa cryneHra (18 gaca) B
TOM YHCJIC Ha TIOATOTOBKY K 3k3ameHy (36 yaco). JlucnurinHa peann3yercs Ha 2
Kypce B 3 ceMecTpe.

CoaepsxkaHue TUCHUILUIMHBI OXBATHIBACT CIASAYIOIINI KPYT BOITPOCOB!

OcCHOBHbBIE MOHATUS TEXHUYECKOW TepMoJaMHAMUKU. TepMmMoaumHaMuyeckue
IIPOLIECCHI U LIUKJIbI. BonsgHOM nap, Auarpamma BOJSIHOTO mapa. Bia)KHbI BO3yX,
OCHOBHBIE TIOHATHSA M ONPEIENICHHUS, JUarpaMMa BJIaKHOrO Bo3ayXxa. OCHOBBI
Terionepenaun  (TeIIoNnpOBOIHOCTh, KOHBEKTHUBHBIM TEMIOOOMEH, TEIJIOBOE
u3nydenne). TennooOMeHHbIe anmnapaThl.

HucrunnHa Oa3upyercss Ha 3HAHUAX, IMOJIYYEHHBIX TPU H3YYCHHUH
CIIEYIOIINX KypcoB: «Bpicimas mareMaTukay, « Du3ukay.

Hean» kypca «TemnoTexHuka» — nAaTh CTyJEHTaM TIJIyOOKHE, MPOYHBIE
CUCTEMAaTUYECKUE 3HAHUS MO OJHOMY U3 pa3JieloB X MOATOTOBKHU O MpodiieMax,
CBSI3aHHBIX C 3aKOHOMEPHOCTSMH B3aMMHOTO TPEBpAIlEHHs TEIJIOBOH U
MEXaHUYECKOM AHEpruH, CBOWCTBAX TEN YYaCTBYIOIIHUX B 3THUX MPEBpALICHUSX, a
TaKXKe O TEIUIOOOMEHE B TEXHOJIOTMUECKUX U MPUPOIHBIX MpOIeccax U 0 METoAax
WX peIeHusI.

Y4eOHO-MeTOAMYECKII KOMIUIEKC BKJIFOYAET B CeOS:

— pabouyio nporpamMmy y4eOHOU JUCIUIUIMHBL;



— y4eOHO-METOAMYECKOe  OOEClEeYeHHe  CaMOCTOSITENIbHOM  paboThl
oOyuatoiuxcs (mpuioxenue 1);

— (OH/ OLICHOYHBIX CPEACTB (IIPHIIOKEHUE 2).

ABTOp-COCTaBI/ITCHL y‘I€6H0-M€TOI[I/I‘I€CKOFO KOMIIJICKCa JOLCHT Ka(beﬂpbl

TeIIoPHepreTuKy U TEIIOTEXHUKH O.H. Lpi0ynbckas

HupexTop JlenapraMeHTa NMUILEBBHIX HAYK

U TEXHOJIOTUH 10.B. ITpuxoabko
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ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMMa rnepecMoOTpeHa HA 3acelaHNM AeNapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

HupexTop nenaprameHTa

(moamucs) (1.0. damunus)

1. PaGouas IporpaMma nepecMoTpeHa Ha 3aCelaHUHM JelapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

JupexTop nenapraMmeHTa

(moarmics) (U.0. Oamuus)



ABSTRACT

Bachelor’s degree in 19.03.01 Biotechnology

Study profile «Food biotechnology».

Course title: Heating engineers

Variable part of Block 1, 5 credits

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:

* OK-4 The ability to creatively perceive and use the achievements of
science and technology in the professional sphere in accordance with the needs of
the regional and global labor market.

* OK-5 Ability to use modern methods and technologies (including
information) in professional activities.

* PC-14 Readiness to use modern computer-aided design systems.

Course 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.

Discipline is based on the knowledge gained in the study of the following
courses: " Higher 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.I. 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.I. Lyashkov. - Moscow: Course, Infra-M, 2015. - 328 p. (1 copy) - Access
mode: http://lib.dvfu.ru:8080/lib/item?id=chamo:784267 &theme=FEFU

Form of final knowledge control: pass-fail exam, exam



http://lib.dvfu.ru:8080/lib/item?id=chamo:784267&theme=FEFU

AHHOTAIUA

Pabouast nmporpamma yueOHOM AuciUIUIMHbL « TernaoTexHuka» paspaboTaHa
B COOTBETCTBHHM C TPEOOBAHMSIMHU [JIsi CTYyJCHTOB 2 Kypca, OOyYaroIMXCS TIO0
Hamnpasyieauto 19.03.01 «buorexnomorus.

HuctuminHa «TernoTexHuka» BXOAWT B BapUaTHUBHYIO 4YacTh Y4eOHOTO
IUIaHa.

OO6miass TPyJAOEMKOCTh OCBOCHHS JUCHUIUIMHBI cocTaBisieT 108 waca.
VY4yeOHbIM TJIAHOM  MPEIYCMOTPEHBI  JICKIIMOHHBbIE 3aHaTus (18 4acos),
naboparopHbie pados! (36 yacoB), camocTosdTeabHas padoTa cryneHTa (18 vaca) B
TOM YHCJIC Ha TIOATOTOBKY K 3k3aMeHy (36 yacoB). JluciuminHa peanusyercs Ha 2
Kypce B 3 ceMecTpe.

Conep:kanue TMCUMILIMHBI OXBATHIBAET CIICIYIOIIUN KPYT BOIIPOCOB:

OCHOBHBIE TOHATHS TEXHUYECKOW TEPMOAMHAMHUKHU. TepMoaMHAMUYECKUE
IIPOLIECCHI U LIMKJIbI. BOasHOW nap, AuarpamMma BOASHOTO Mapa. Bia)xHbIi BO3AYX,
OCHOBHBIE TIOHSTUA W ONPEACIICHHS, AHarpaMma BJIaXHOTO Bo3ayxa. OCHOBBI
Teronepeaayn  (TErIONPOBOJHOCTh, KOHBEKTHBHBIM TEMJIOOOMEH, TEIJIOBOE
n3iydeHue). TernnooOMeHHbIE anmapaThl.

HucrunnHa Oa3upyeTrcss Ha 3HAHUAX, [OJMYYEHHBIX TMPU H3YyUYCHUH
CIEAYIONINX KypcoB: «Briciias MaTtemaTukay, « Dusukay.

Heas xypca «TemnorexHuka» — naTh CTyJAEHTaM TJyOOKHE, MPOYHBIC
CHUCTEMATHUYECKHUE 3HAHMS IO OJIHOMY W3 Pa3/iejioB WX MOATOTOBKHU O MpoljeMax,
CBSI3aHHBIX C 3aKOHOMEPHOCTSIMM B3aWMHOTO TMPEBPAICHHUS TEIUIOBOM U
MEXaHMYECKOI SHEPruH, CBOMCTBAX TEJI YYACTBYIOIIMX B ATUX MPEBPAIICHUSX, a
TaKke 0 TEII0O0OMEHE B TEXHOJIOIMYECKUX U MPUPOJHBIX Mpolleccax U 0 METOIax
WX PEIICHMUS.

3amaun TUCUMILIUHBI

— (¢opMupoBaHUE 3HAHWU O MPUHIMMIAX JEHCTBUS MPUOOPOB TEILJIOBOTO

KOHTPOJIS;

— H3Y4YCHHC IIPUHOXUIIOB 3H€pFOC6Cpe}KeHI/I}I u pPadrOHAJIBHOT'O



WCIIOJIb30BaHUs TEIUIOBBIX YHEPTOPECYPCOB;
— O3HAKOMJICHHME C IPUHIMIIAMU JCHUCTBUS TEIIOBBIX MAIIIHH.
Jlist ycnenrHoro u3y4deHus JUCHUIUTHHBL « TeroTeXHukay y o0ydaromuxcs
JOJDKHBI OBITH CHOPMHUPOBAHEI CIICTYIOIINE TPEIBAPUTEIHHBIC KOMITICTCHITHH:
e [IK-14  T'OTOBHOCTBIO  HCHOJIB30BaTh COBPEMEHHBIE  CHCTEMBbI
aBTOMATU3UPOBAHHOTO MPOESKTUPOBAHUS.
e [IK-19 T'oToBHOCTHIO ydacTBOBaTh B pa3pabOTKe MPOCKTHOW M paboueit
TEXHUYECKOM IOKYMEHTAlIUU.
B pesynpraTe wu3ydeHUs AaHHOM AUCHUIUIMHBI Yy  OOydYaroluxcs

dbopmupyroTcs cieayromnye npodecCuoHAIbHBIE KOMITETCHIIUH.

Konx n popmyampoBka Jransl popMUPOBaAHUSA KOMIIETEHIIUH
KOMIIeTeHI[UH

IIK-14 I'oToBHOCTE 3Haer Meroapl peumieHuss 3aJad  OpU  MOJEIUPOBAHHUH

UCIIOJb30BaTh IPOLIECCOB TEeIuIo- u MaccorepeHoca B

COBPEMEHHEIE CUCTEMBI OMOTEXHOIOINYECKUX / TEXHOJIOTHIECKHX IIPOIIECCAX.

ABTOMATU3UPOBAHHOIO | Yy\eer O6001IaTh JaHHBIE U UCIIOIb30BATh MPAKTHUECKUE

IPOCKTHPOBAHUA 3HAHUS JJIS UCCIIEN0BAHNS, pa3pabOTKU U pealn3aluu

TEXHOJIOTHI B IPO(ECCHOHATLHOM JAESITEIIBHOCTHU C
MIPUMEHEHHUEM COBPEMEHHBIX CHCTEM
aBTOMAaTHU3UPOBAHHOTO MMPOCKTUPOBAHUSI.

Bnaneer HaBplkamu  #CTHONIb30BaHUS — CIIELUATU3UPOBAHHOTO
MIPOrpaMMHOTI0 obecrnieueHus UCTIONTb30BaHUS
CHEHAIM3UPOBAHHOIO MPOrPaMMHOTO 00ecredeHUs
UL pacyeTa, MOJEIHPOBAHUS W  ONTHUMH3AIUU
IPOLECCOB  TEIUIOOOMEHa B TEMJI0OOOMEHHBIX
anmaparax TpU OCYIIECTBICHHH TEXHOJIOTUYECKUX
IIPOLIECCOB

B IPo(heCcCHOHATEHOM eI TENILHOCTH.

I1K-19 I'oToBHOCTB 3Haer Mertoabl TpoBeneHUE H3MEPEeHHH M HaO0JeHUN
y4acTBOBATh B MpOIECCOB  TEIIo- W MaccolepeHoca B
paspaboTKe MPOEKTHOM OMOTEXHOJIOTUYECKUX / TEXHOJOTHYECKUX TPOIECCax,
1 paboueit COCTaBIIEHHE OIMCAHMS MPOBOJAUMBIX HCCIIEIOBAHMMI
TEXHUYECKOH Vmeer [MoxroraBiauBath JaHHBIE IS COCTABICHUS 0030pOB,
AOKyMCHTallNK OTYETOB M HAYYHBIX MMyOIHKAIIUi

Bnaneer HaBpikamu cocTaBieHHe OTYeTa MO BBIIMOJIHEHHOMY
3alaHUI0, Yy4YacTHE€ BO BHEJIPEHUU PpE3YyJIbTaTOB
HCCJIEIOBAHMM B pa3paboTOK

Jnis popmMupoBaHUs BbIICYKAa3aHHBIX KOMIIETEHIIUN B paMKax JAUCUUTUIHHbI
«TennoTexHuKka» MNPUMEHSIIOTCS METOJbl AKTUBHOIO OOYYEHMS: BOIPOCHl OT

CTyACHTa K IpPCloJaBarciro Wik OT IpenoJgaBarciisi K CTYACHTY H



WHIWBUAYAJIbHBIC 3adaHUs. B xkauectBe MCTOJIa HHTCPAKTHBHOI'O 06y‘-IeHI/I$I
IMPOBOJATCA O6CY)KI[€HI/I$I B TIpymnmic 1npu HOpOBCACHHUM JICKOHUOHHBIX U

71a00paTOPHBIX 3aHATUH.

I.COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Jleknuonuble 3ansaTus (18 yac.)
Pa3nen |. Texunueckass repmoguHamMuka (10 )
Tema 1.0cHOBHbBIE MOHATHS U ONpeAeJIeHUs] TEPMOANHAMHUKH(2 )

1.1 TIlpeameT TEXHUYECKOM TEPMOJMHAMUKM U €€ MeToabl. Tepmo-
nuHaMuyeckass cuctemMa. OCHOBHBIE IMapaMeTpbl COCTOSIHUA. PaBHOBecHOE U
HEPaBHOBECHOE COCTOSIHUE. YpaBHEHUE cOCTOsIHUSA. TeruoTra u padora Kak GopMel
nepenayn  dHEpruv.  TepMOAMHAMHYECKUM  mpouecc. PaBHOBECHbIE WU
HepaBHOBECHbIE mnporeccel. OO0patnmble U HeoOpaTuMmble npouecchl. Kpyrosbie
MPOIIECCHI (IIUKJIBI).

1.2 Cmecu pabounx Ten. CrnocoObl 3ajaHusi COCTaBa CMECH, COOTHOIIEHUS
MEXIy MacCOBBIMU U OOBEMHBIMU JOJIIMH. BhIuncieHne nmapaMeTpoB COCTOSHUS
CMECH, ONPENECICHUE KAXKYILIECWCS MOJICKYJISIPHOW MAaCChl U Tra30BOM IOCTOSIHHOU
CMECH, OIIPEEIICHUE JABJICHUI KOMIIOHEHTOB .

1.3 Temnoemkocth. MaccoBas, oObeMHass W MOJISIpHAS TEIIOEMKOCTH.
TemoeMKOCTh MpU  TMOCTOSSHHOM 00beME€ U JaBJICHUHU. 3aBUCHUMOCTH
TEIJIOEMKOCTH OT TeMIlepaTypbl U AaBiaeHusl. CpeaHsis U UICTUHHAS TEIJIOEMKOCTH.
@opMyiibl U TaOMUUBI 1751 OMPEEICHUS TEIUIOEMKOCTH. TeraoeMKOCTh CMECH
pabouux Ter.

Tema 2. IlepBrIii 3ax0oH TepMoauHamMuku (1 1)

CymHOCTh NEPBOro 3aKkoHa TepMOAMHAMHUKUA. DopmynupoBKka NEpPBOro
3aKOHa TEPMOAMHAMUKH. AHAIWTUYECKOE BBIPAKEHHE TIEpPBOr0  3aKOHA
TEPMOJUHAMUKHU JJI1 OTKPBITBIX W 3aKpBITHIX cucTeM. Ormnpezaenenue padboThl U
TEIJIOTHl 4Yepe3 TEePMOJAMHAMUYECKHE TapaMeTpbl COCTOSIHUA. BHyTpeHHss
sHeprud. DHtanbnus. DuTponus. PV u TS quarpaMmsl.

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

CymHOCTh BTOPOro 3aKOHA TepMOJUHAMHUKU. OCHOBHBIE (HOPMYIMPOBKU
BTOPOI'0 3aKOHA TEPMOAVMHAMUKU. TepMOIMHAMUYECKUE LIMKIIbI TEIUIOBBIX MAILUH.
[Ipsmbie u oOpaTHbie uMKIbL. Tepmonunamuueckue KIIJ u XomoaunbHBIM
ko3¢ puument. Huknel KapHo u aHanu3 ux cBONCTB. AHAIUTUYECKOE BBIPAKEHUE
BTOPOTO 3aKOHa TEpPMOAMHAMHUKHU. M3MeHeHue »HHTponuu B HEOOPATUMBIX
nponeccax. Puiocopckoe M CTATUCTUYECKOE TOJKOBaHMS BTOPOTO 3aKOHA



TePMOAUHAMUKHU. V3MeHeHHe SHTPOMHH U PabOTOCTIOCOOHOCTH H30JIMPOBAHHON
TEPMOJUHAMHYECKON CUCTEMBI.

Tema 4. TepmoanHaMu4ecKkune nmpomecchi(2 1)

4.1 OOume wmeToAbl UCCIEAOBAHUSA MPOIECCOB HM3MEHEHUS COCTOSHUSA
pabouux Tten. [lomurpomHbie mpomecchl. OCHOBHBIE XapaKTEPUCTUKH TOIUTPOII-
HbIX TmponeccoB. M3o0paxxenne B koopauHarax PV u TS. OcHoBHbIE
TEPMOJIMHAMHUYECKUE MPOILIECChl: H30XOPHBIA, HM300apHBIN, H30TEPMHUYECKUN U
annabaTHBIN - YACTHBIC CITyYad MOJIUTPOITHOTO MpoIecca.

4.2 TepmoJIMHaMHYECKHE MPOIECCHl B peajbHBIX ra3zax u mapax. CBoiicTBa
peanbHbIX Ta30B. [lapel. OcHoBHBIE onpeneneHus. [Iponeccesl mapoodpa3zoBaHus B
PV u TS koopaunarax. Bonsuoi map. Ilonstue o6 ypaBHenun BykamoBuua -
HoBukoBa. YpaBuenue boromo0OoBa - Maitepa. TepmoaunaMuyeckue TaOIHIIbI
BOABI M BoasgHOro mapa, PV, TS, HS, mmarpammel BoasHoro mapa. Pacuer
TEPMOJMHAMHYECKUX MPOIECCOB BOJSHOTO Tapa ¢ momoipio Tabmum u HS -
JUarpaMMel.

Tema 5. Bnaxkublii Bo3ayx(2 1)

Onpenenenue mnoHATHS  "BilaxHbli  BO3AyX'. (OCHOBHBIE BEJIUYUHBI,
XapaKTEPU3YIOIINE COCTOSIHUE BIIAXKHOTO Bo3ayxa. Hd - amarpamma BiakHOTO
BO3/lyXxa. Pacuer OCHOBHBIX MPOILIECCOB BIAXKHOIO BO3AyXa (TOIOTPEB, CYIIKA,
CMECH BO3/lyXa U Pa3INYHbIX I1APOB).

Tema 6.1{UKABI X0JIOAWIBHBIX YCTAHOBOK(2 1)

6.1 Knaccudukaius XonoamibHbIX yCTaHOBOK. Paboune Tena. XoaoauabHbIHI
KOd(PPUIIMEHT U XOJOAONPOU3BOAUTEILHOCTh. LMK BO3AYIIHOW XOJOAWIBLHOM
yCTaHOBKH. L[MKIIBI TApOBBIX KOMIPECCOPHBIX XOJOAMIBHBIX YCTaHOBOK. [ToHsATHE
00 a0COPOIIMOHHBIX U MAPOIKEKTOPHBIX XOJOAWIIBHBIX ycTaHOBKax. [lomydeHue
CKIKEHHBIX Ta30B. OONMe MPUHIUIBI U CHOCOOBI JOCTHKEHUS CBEPXHU3KUX
TEeMITepaTyp.

6.2 TepmoTpaHchopMaTOPBHL. CyuiHocTtb TepMoTpaHchopmanuu,
ko3(pdunueHT npeoOpa3oBaHUS TEIUIOTHL. [[UKIBI TOHWXKAIOMIETO | IIOBBI-
maromiero repmorpancopmaropa. IIUKIBI COBMECTHOTO TMOJYYCHHS TEIJIOTHI U
X0JI0/1a.

PA3JIEJI II. Teopusi Tensioo0MeHa (8 1)

Tema 1. OcHOBHbIe TOHSITUSI M OMNpeJeJIeHUs] TEOPHH TeINJo00OMeHa.
TenonpoBoaHOCTSH (2 )

1.1 Tlpeamer u 3amauu TEOpUM TEMJIOOOMEHA. 3HAUYE€HHE TEIJIOOOMEHa B
IPOMBINIICHHBIX Mpoleccax. OCHOBHBIC MOHITHS U onpeeneHus. Buasl nepenoca



TEIUIOTHI: TEIUIONPOBOAHOCTh, KOHBEKIUS U U3nydeHre. CI0XKHBINA TETIO00OMEH.

1.2 OcHoBHble TOHATHS W onpeaeneHus. 3akoH Dypwe. Koadduiment
TEIJIONPOBOAHOCTU. MeXaHU3MBbl IIEpelayd TEIUIOThl B METaJUIaxX, AUAJIEKTPUKAX,
HOJIyIPOBOJIHUKAX, JKUAKOCTAX M rasax. JludpdepeHunanibHoe ypaBHEHHE
TEIJIONPOBOAHOCTH. YcnoBus OJTHO3HAYHOCTH. Kos¢pdunnent
TEIJIONPOBOAHOCTH.

1.3 TemnonpoBOAHOCTh MPHU CTALMOHAPHOM pexume. TermionpoBogHOCTh
OJTHOCJIONHOM W MHOTOCJIOMHON IIJIOCKOM, LMJIMHIPUYECKONM M CHEepUUecKOou
CTEHOK IPH IPaHUYHBIX YCIOBUAX 1 poja.

1.4 HecraunoHapHbIi IpoOLECC TEMIONPOBOJHOCTH. MeToibl permeHus 3a1ad
HECTALIMOHAPHOW TEIUIONPOBOAHOCTH: METOJ PA3LAECICHUS IEPEMEHHBIX, METOJ
uHTerpaipHoro mnpeoOpa3zoBanus Dypwre, merton Jlammaca. Metong KOHEUHBIX
pazHocTeil. OxnaxaeHue (HarpeBaHue) HEOTPAHUUCHHOW TUIACTUHBI, UIUHIpA U
niapa Ipu rpaHuYHbIX ycioBusX 1, 2 m 3 poma. HecramumoHapHBbIM Iporecc
TEIJIONPOBOJAHOCTH B T€laX KOHEUHBIX Pa3MEpOB.

Tema 2. KoHBeKTUBHBIH Tenj000MeH (2 1)

2.1 OcHoBHBIC TIOHATHS W ompenencHus. YpaBHenne HproTona -Puxmana.
Koaddumument Ttemnoornauu. JuddepeHnuanbaplie ypaBHEHUS TEIIOOOMEHa:
YpaBHEHHE JBUKEHHUS BsI3KOM xuakoctu (ypaBHeHue HaBbe - CTOKCa), ypaBHEHHE
TEIUIONPOBOJAHOCTH JUIsl MOTOKA ABWXKYyIIeHcs kuakoctu (ypaBHeHue Dypne -
Kupxroga), ypaBHeHHE TEIJIOOTa4l Ha rpaHULE MOTOKA U CTEHKH (ypaBHEHUE
buo - ®ypbe), ypaBHEHHE 3aKOHA COXPAHEHHUS, OJHO3HAYHOCTH K
nuddepeHranbHbIM YPaBHEHUSIM KOHBEKTUBHOTO TETIOOOMEHA.

2.2 OcHoBbl Teopun nomo0usi. OCHOBHBIC OMpEEICHUS. Y CIIOBUS TOI00MS
¢usnueckux ssinenuil. [IpeoOpazoBanne nopodus. KpurepuanbHble ypaBHEHUS.
Onpenenstomue Kpurepuu. Meton MoaenupoBaHus. Duszndeckuii  CMbICI
OCHOBHBIX KpUTepueB 1nojaoous. [lonsTne o MaTeMaTH4ECKOM MOJICTUPOBAHUH.

2.3. TermooOMeH mpy U3MEHEHUHN arperaTHOro0 COCTOSIHUS, TETIOOOMEH TPH
KUIIEHWH;, MEXAaHU3M TMpolecca MPU My3bIPpbKOBOM M IUICHOYHOM PEXUMAX
kunenus. Kpusucel kunenus. Termnoornaya mpu My3bIPbKOBOM M IJIEHOYHOM
KUTICHUH KUIKOCTH B 00JIbIIOM 00beMe. PacueTHbie ypaBHEHUS TSl OTIPEETICHUS
kodpdunmenta termmoornaud. I[ly3plppKOBO€ M IUICHOYHOE KHUIIEHHE TIPU
BBIHYKJCHHOM TEUYCHHH B KaHaiax. OCHOBHBIC PEXKHUMBI Te€UeHHUS ABYX(ha3zHOTO
MOTOKa B BEPTUKAJIBHBIX W TOPU30HTAILHBIX KaHamaX. TemiooOMeH Mpu
KoHJieHcaruu. IlineHouHas uW KamejlbHas KOHJEHcaluu. TeruiooTnada Mpu
KOH/JICHCAIIUU YHCTHIX TapoB. PacueTHbie ypaBHEHUs KOAd(PPHUIIMEHTA TEIII00TIaun
JUIT  BEPTUKAJIBHBIX W TOPU3OHTAIBHBIX TpyO. DakTOphbl, BIUAIONIUME Ha
TEII000MEH IIPU KOHJEHCAIIMH YUCTHIX MAPOB U MAPOB U3 MAPOBBIX CMECEH.

Tema 3. TennooOmen uziyuennem (1 1)

OO1ue NOHATHSA U ONPEEIICHNUS; TeTIIOBOM OalaHC JIyYHCTOT0 TeII000MeHa.
3aKOHBI TEIUIOBOTO H3JIyueHHUs. TermIooOMEH H3Iy4eHHEM MEXIy TellaMHu,
pa3zieJICHHBIMH MPO3PAvYHON Cpenoi; KodhOHUIHEHT 00TydeHHOCTH; TeITI000MEH
MEXIy TelaMH, MPOU3BOJIBHO PACIOJIOKEHHBIMA B IMPOCTPAHCTBE. 3allUTa OT



H3JIy4YCHUA. HSJ’Iy‘-IeHI/Ie ra3oB. TermrooOMeH HN3JIydCHUCM B TOIIKaAX M KaMcpax
CTOpaHu:.

Tema 4. Tensonepenayda (1 4)

Crnoxubiii TeriooomeH. Temonepenaya yepes3 MIOCKYIO, HMHJIMHIPUYECKYIO,
chepuueckyro U opebpeHHyro cteHku. Koaddunuent rtermnonepenauu. I[lytu
WHTCHCH(UKAIIMK  TIpollecca Terwionepenadyn. TemmoBas — m3omsius. Beioop
Marepuaga TEIUIOBOW HW3OJIALUU.

Tema 5. OcHOBBI pacyera TeNJI000MEHHBIX ANNAPATOB (2 1)

Haznauenne, xmaccuukamust W CXeMbl TEIJIOOOMEHHBIX ammnapaToB.
[IpuHumn pacuera TemI000MeHHBIX anmnapaToB. CpeqHuil TeMIiepaTypHbIi Hamop.
[Ipumenenne OBM mns pacuera, MOAETMPOBAaHWS M ONTHMH3ALHMM IIPOLIECCOB
TEIJI000MeHa B TEIJIOOOMEHHBIX armaparax.

CrniocoObl MHTEHCU(DUKAIIUY TETII000MEHa MTPU 0THO()A3HOM TECUSHHUH Ta30B U
KUJKOCTH, pu KUIIEHUU U KOHJICHCAIluU IPUMEHUTEIIBHO K
BBICOKOA((hEKTUBHBIM TEIII0O0OMEHHBIM arnmapaTtam. COBpeMeHHbIE KOHCTPYKIIUU
TpyO4aThIX M IUIACTUHYATHIX TEIUIOOOMEHHBIX arapaToB. MeTOoJbl OIECHKU
3¢ (HEKTUBHOCTH MHTEHCU(DUKAIIUU TETIIO0OMEHA U ONTUMH3AIIHS TEIII000OMEHHBIX
anmaparos.

Il. CTPYKTYPA Y COJIEP)KAHUE MPAKTUYECKOM YACTH KYPCA

JlabopaTtopHblie padoThl (36 yac.)

JlabopaTopHas padora Ne 1.

Onpenenenue nokasaresns aguadaTsl Bo3ayxa (4 4.)

JlaGopaTopHasi padora Ne 2.

VYpaBHEeHUE COCTOSHUSI peabHBIX Ta30B (4 4.)

JlaGopaTopnasi padora Ne 3.

OnpenencHue cpeaHel MacCOBOM N300apHOH TEIUIOEMKOCTH Bo3yxa (4 4.)
JlaGopaTopHasi padora Ne4.

N3yuenune paboThl TEMIOBOTO Hacoca (4 4.)

JlaGopaTopnasipaGoTaNe5.

Onpenenenve kKod(hdUIMEHTa TEIIOMPOBOAHOCTA TEIIOU30JISIIMOHHBIX



MaTepHaIOB METOAOM TPYObI(4 4.)

JlabopaTopnasi paGora Ne 6.

OnpeneneHrve  TEIJIONPOBOJHOCTH  TBEPABIX  MaTepUalOB  METOJOM
MJIACTUHBI TP UMUTALIMOHHOM MOJICJIMPOBAHUM TIpoliecca TermioooMeHa (44.)

JlabopaTropnasi padota Ne7.

HccnegoBanue TEmIOOTIayd TIPU  €CTECTBEHHOM KOHBEKIIMH  OKOJIO
TOPU30HTAILHOTO IIMJIMHPA METOAOM UMUTAIMOHHOTO MOJEITUPOBAHUS Mpoliecca
TerooOMeHa (4 u.)

JlabopaTopnasi padora Ne§.

HccnenoBanne TEIIOOTHAYM TPH €CTECTBEHHOM KOHBEKIIMH  OKOJIO
BEPTUKAJILHOTO IMJIMHIIPA METOJOM HMHUTAIMOHHOTO MOJCIUPOBAHUS TMpolecca
TerioooMeHa (24.)

JlaGopaTopHuasi padora Ne9.

UccnenoBanue paboThl TEIUIOOOMEHHOTO armapara Mpud HUMHUTAIMOHHOM

MOJEIUpOBaHuU (4 4.)

I11. YAEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

VY4ebHo-MeToAnuecKoe oOecrieueHue CaMOCTOSITEIIbHOM paboTHhI
oOyyaromumxcs 1o aucturuinie « TermnorexHukay npeacTtasieHo B [punoxenun 1
W BKJIIOYAET B ceOsl:

v’ mnaH-rpauK BBIIOJHEHHS CAMOCTOSTENLHOM pa0OTHI MO AUCIMIUIMHE, B
TOM YHCJIE TPUMEPHBIC HOPMBI BPEMEHH Ha BBIOJHCHHE 10 KaXIOMY
3aJIaHuUIo;

v/ TpeboBaHMss K  MNPEACTABICHUIO H  OQOPMIIEHHIO  PE3yJIbTaTOB
CaMOCTOSATEIbHOMN pabOTHI;

v’ KPHUTEPHHU OLEHKH BBITOJHEHUS CAMOCTOSATEILHOM PabOTHI.

IV. KOHTPO.JIb JOCTUXEHMUS LEJEN KYPCA

Ne Kontponupyemsie Kousl 1 aTans! popmupoBanus OrneHouHbIE CpeCcTBa
n/n | pasieinsl JUCHUIIHHBI KOMITETEHIMH TeKy it TPOMEIKYTOTHAS

KOHTPOJIb aTTeCTalusg




Texauyeckas Ix-19 VO-1 VO-1

TEpMOIMHAMHKA 3Haer MCETOAbI (Bonpocm IS Bonpocm K
MIPOBCACHUC TeKyIIen 9K3aMeHy
U3MEPEHUN U | mpoBepKkH K
HaOIIOIeHUI pasaeny 1)
IIPOLECCCOB U peLICHUs I1P-6
CTOSIIIIAX 3a1a4 ¢ | (mabGoparop-
UCTIONTb30BAHUEM METOJIOB | HBlE  PaboTHI
TEPMOJMHAMUKH U TCOPHH | No 1,2 3,4)
Ter1I000MeHa.

TOTOBHOCTBIO y4acTBOBATh
B pa3paboTKe MPOCKTHOM U
paboueit TEXHUYIECKOM
JOKYMCHTAIHH

YMeer aHaIM3WPOBATH H
000011aTh YaCTHBIE 3aJaud
B 0OII[1e 3aKOHEI.

Brnaneer METOJaMHU
ONTUMU3AIHA  PEUICHUS
TEIIOTEXHHUECKUX "
TEXHOJOTHYECKHX 3aad.

Teopwus TemnooomMeHa [1IK-14 | 3maer wmeromsl pemenus | YO-1 YO-1
3aj7a4 npu (BorpoChI LISt | Bompock! K
MOJICITUPOBAHUH TeKyIIei JK3aMeHy
MPOIIECCOB  TEIJIO- M | MPOBEPKH K
MaccornepeHoca B | pasmeny 2)
OMOTEXHOJIOTHUECKHX / | TIP-6
TEXHOJIOTHUECKUX (maGopatop-
Tporeccax. HBIE paOOTHI
VYumeer 0606mars nannsie | Ne 5,6,7,8,9)

i HCII0JIh30BAaTh
MIPAKTHICCKHUE 3HAHUS IS
HCCIICIOBAHUS,
pa3paboTKu U peann3arun
TEXHOJIOTHI B
npoQeCcCHOHATBHOM
JIEATENIbHOCTH c
NPUMEHEHHUEM
COBPEMEHHBIX CHCTEM
ABTOMATH3UPOBAHHOTO
MIPOEKTHPOBAHUSL.
Brnaneer HaBbIKAMU
HCIIOIb30BaHUHU
HCIOJIb30BaHMUS
CICIHANTA3UPOBAHHOTO
MIPOTPaMMHOTO
oOecrieyeHHs ISl pacueTa,
MOJICTAPOBAHUS u
ONTUMH3AIMK  TPOLECCOB
Ter1000MeHa B
TEII000MEHHBIX
ammaparax npu
OCYIIECTBIICHHH
TEXHOJIOTHUECKHUX
MPOLIECCOB

B npogecCHOHATBHOM

JCATCIBHOCTH.




TunoBele BONPOCHI MO pa3jesiaM Kypca U BOIPOCHI K AK3aMEHY, KPUTEPUU U
nmokasaTenu, HEOOXOAWMBbIE JJs OLEHKM 3HAHWW, YMEHUH, HaBBHIKOB W
XapakTepu3ymolue 3Tansl (OPMUPOBAHUS KOMIIETEHIIMM B IPOLIECCE OCBOEHUS

oOpa3oBaTeIbLHOM MPOTrpaMMBbl, TipeicTaBieHb! B [Iprioxernn 2.

V. CIUCOK YUYEBHOM JIUTEPATYPbHI 1 UHOOPMAIIMOHHO-
METOJUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa
1. Epodeer B.JL, Ilpsxun A.C., CemenoB I1.JI., Termnorexuuka: yueOHUK

JJIA 6aKaJ1aBpHaTa N MarucCTparypsl 110 HH)KCHECPHO-TCXHUYCCKUM HAIIPaBJICHUSAM:

[B 2 4.] Tom 1. Tepmoaunamuka u Teopust TeroooMena, Mocksa, FOpaiirt, 2017. —

308 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:837000&theme=FEFU

2. Humynekua C.1O., Tepmogunamuka. Kypc nekmuit: yaebHOE mmocodue,

Vnau-Yo3, W3parensctBo bypstckoro VYamuBepcutera, 2017. — 107 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:848381&theme=FEFU

3. Jlsmxko B.U., TeopeTnuecknue 0CHOBBI TEIIOTEXHUKH: YdeOHOE mocodue,
Mocksa, Uadpa-M, 2015. — 328 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:784267 &theme=FEFU

4. Kopobxo B.U., bproxanos O.H., OCHOBBI THAPABIUKU U TETUIOTEXHUKU:
Y4eOHUK I CpelHero npodecCHOHAIbHOTO 00pa3oBaHusi, MockBa, AkaaeMus,

2014. — 240 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:791614&theme=FEFU

5. IHarpor M.I'., UBanoB W.E., TemmorexHuka: y4yeOHWUK i BY30B,
Mockaa, Axanemus, 2013. — 288 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:694325&theme=FEFU

6. 3amanees, 3.X. OCHOBBI THAPABINKA U TEIUIOTEXHMKU [DIEKTPOHHBIHA
pecypc]: yueonoe mocobue / 3.X. 3amaneeB, B.H. Ilocoxun, B.M. Uedanos. —
OnektpoH. naH. —  Cankr-Ilerepoypr:  Jlawb, 2014. — 352 c.
https://e.lanbook.com/book/39146



http://lib.dvfu.ru:8080/lib/item?id=chamo:837000&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:848381&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:784267&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:791614&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694325&theme=FEFU
https://e.lanbook.com/book/39146

7. Tlnakynos, B. K. OcHOBbl AuHaAMHYECKON OMOXMMHH [DIEKTPOHHBIH
pecypc]: yueonuk / B. K. [Tnakynos, 0. A. Hukomaes. — M.: Jloroc, 2010. — 216
c. http://znanium.com/bookread2.php?book=469367

8. Kpyrmos, TI'.A. Temmorexamka [DnEKTpOHHBIN pecypc]: ydeOHOe
nocobue / I'.A. Kpyrnos, P.1. bynrakosa, E.C. KpyrioBa. — DnekTpoH. naH. —
Cankr-IlerepOypr: Jlans, 2012. — 208 c. https://e.lanbook.com/book/3900

JlonosiHUTEIbHAS JINTEPaTypa

1. Opmnos, M.E. Teopernueckue OCHOBBI TETUIOTEXHUKH.
Tennomaccoobmen: yuebHoe nocobue / Yapsanorck: Yl TV, 2013. — 204c.

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

3. Caun, UK. Teopetnueckue ocHOBBI TerutoTexHuku (KpaTkmii xypc):
yaebHoe nmocobue / [TerpozaBojack: M3a-Bo [erpl'V, 2008. — 172c¢.
4. http://elibrary.petrsu.ru/docs/savin/teplotehnika?2/total.pdf

5. Konomanor, B.WU., IlaxomoB A.H., TI'aranoa H.II.,, Kommyx A.H.
Metoasl pemieHust 3afad TeruionepeHoca. TermionpoBoAHOCT U aud¢y3us B
HEMOJABWXHOU cpefie: yueOHoe nocodue / Tam6oB: M3a-Bo Tam0. roc. TexH. yH-Ta,
2005. - 80 c.

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

7. CemenoB, b.A. WHxeHepHBII HKCIEPUMEHT B MPOMBIIUICHHON
TEIUIOTEXHUKE, TEIJIOIHEPIETUKE U TEIJIOTEXHOJIOTHUAX [DIEeKTpOHHBIN pecypc] :
yueOHoe nocodue / b.A. CemeHoB. — DnektpoH. naH. — Cankr-IlerepOypr : Jlanb,

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

8. benses, B.C. MeTomuku pacdyeToB TEIUIOTEXHUUYECKUX XapaKTEPUCTHUK
SHEPTrOAKOHOMUYHBIX 31aHUMN: yaeOHoe nocobue InI: BBICIIIETO
npodeccruonanbHoro odpaszopanus / B. C. benseB. — Mocksa: U3a-Bo Accouuanuu

CTpOWMTENbHBIX  By30oB, 2014, — 268 c¢. (2 o9x3.) — Pexum pocrymna:

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



http://znanium.com/bookread2.php?book=469367
https://e.lanbook.com/book/3900
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
https://e.lanbook.com/book/5107
http://lib.dvfu.ru:8080/lib/item?id=chamo:775488&theme=FEFU

Ilepedyensb pecypcoB HH(OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

«HHTEepHET»

1. Caiitr HanuonanbHOro kKoMuTeTa Mo TermioMaccooomeny (Poccuiickas
Axanemuss Hayk «MeXIyHapOIHBI LEHTP MO TEIUIO- M MacCOOOMEHY»)
http://www.nchmt.ru/

2. Caiit TEITJIOTA — Bce mns TEINIOTEXHUKA U

TEINJIOOHEPTETUKA. TemnosHepreTuka, TeIIOCHa0KEHUE U TEIIO0OMEH,

TEpMOJMHAMHUKA ¥ Teruionepenada http://www.teplota.org.ua/

3. Poccwiickas rocynapcTBeHHas onbanoreka http://www.rsl.ru/

4, FOCY,Z[apCTBCHHaSI HY6HI/I‘-IH351 HaYYHO-TCXHHUYICCKaAs ouobimmoreka Poccun

http://www.gpntb.ru/

5. Hayunas snextpoHHas 6ubanoteka http://elibrary.ru/

Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIT M MPOTPAMMHOI0 obecneyeHmst
[IporpammHuoe oOecrnieueHue, JOCTYIMHOE CTYJAEHTaM JJIsi BBITIOJHEHUS

WHJIMBUAYAJbHBIX 3aJIaHUH, a TAKXKe JIJIsl OpTaHU3allUA CaMOCTOSITEIIFHON pabOTHI:

AynuTopus, [lepeueHb IPOrpaMMHOT0O 00ecTIeYeH s
KOJIMYECTBO pabounX
MECT
Kommbrotepusiii knace | — MicrosoftOfficeProfessionalPlus 2016 — odwucHbli  naker,
KaespbI BKJIIOUAIONIMM  TIpOrpaMMHOE  obecrieueHne Juis  paboThl ¢

TennosnepreTuku u
TEIJIOTEXHUKH,
Aynuropus E-559 a,

Pa3IUYHBIMU THUTIAMH JIOKYMEHTOB (TEKCTaMH, JJICKTPOHHBIMHU
Tabnuuamu, 6a3aMu JaHHBIX U Jp.);

Aynutopus E-559 r — 7Zip 9.20 - cBoOOAHBIN (haiTOBBI apxXUBaTOP C BBICOKOM
CTEIEHBIO CHKATUSA JAHHBIX;
— AdobeAcrobatXIPro — mnaker mnporpamMm s CO3JAHHUS H

MIPOCMOTpA EKTPOHHBIX MyOsnkanuii B popmate PDF;

— AutoCAD 2017 - tpéxmepHas CUCTeMa aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHNUS U YSPUCHHUS;

— WaterSteamPro — cBoiicTBa BOJIbI U BOASIHOTO Tapa;

— WinDjView 2 — maker mporpamm Ajsi CO3JIaHHS M HPOCMOTpa
ANEKTPOHHBIX MyOnukanuii B popmare DIVU;

- KOMIIAC-3DV16 xX64 TpEXMEpHast cucrema
aBTOMATH3UPOBAHHOTO MMPOEKTUPOBAHUS U YEPUCHHUS;

— IIK «Koncynbrant Ilmtoc» - oducHBI MakeT HOPMaTHUBHBIX
JOKYMEHTOB;

— IIK «C Texakcnept 6.0» - opHCHBIA MakeT HOPMATHBHBIX
TEXHUYECKUX TOKYMEHTOB;

— «BoilerDesigner 9.8.2.0» - makeT NMpUKIaAHBIX MPOTPAMM IS



http://www.nchmt.ru/
http://www.teplota.org.ua/
http://www.rsl.ru/
http://elibrary.ru/

‘ pPEIICHUA 3aJa4 TCIJIOOHCPICTUKH.

(\

HpI/I YTCHHH JICKOUOHHOI'O KypCa UCIIOJIb3YCTCs KOMIIBIOTCPpHAsI TCXHUKA IS
ACMOHCTpalnnu CJI&I?I,ZIOB C IIOMOMIBIO IIPOTrPaMMHOI'0 IIPUIIOKCHUA:
Microsoft Office Professional Plus 2016,
Adobe Acrobat XI Pro,
WinDjView 2.
J11s pacchUIKH y4eOHBIX MaTEpUajoB U APYroil HHPOpMAIH UCTIONIb3yeTCs

anextponHas mouta MicrosoftOutlook, noctynHast B muunoM kabunere JIBOY.

VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JTUCHUIIJINHBI

JIns  ycnemHoro OCBOECHMS JUCHMIUIMHBI ''TeINIOTEXHUKA" CTYIEHTY
HEOOXOJMMO TIIATENIbHO HM3YyYUTh TEOPETHUUECKHM MaTepuall MPOCIylIaHHBIA B
JIEKIMOHHOM Kypc€ Ha ayJWTOPHBIX 3aHATHAX, IOCIE€ YEro O3HAKOMUTBCA C
TEOPETUYECKHUM MarepuajoM B Y4YeOHHMKaX U Y4YE€OHBIX TIOCOOMSX, a TaKKe
KeJlaTeIbHO NO3HAKOMUTHCS C MYOJUKALUAMU B IEPUOJUUECKUX U3aHUSIX.

3aTpaThl BpEMEHH Ha OCBOEHHE TEOPETHUUECKOr0 Kypca 3aBUCST OT TOTO, Kak
aKTUBHO CTYAEHT paboTan B ayAUTOpPHUH, CAylIas JEKIUU W U3ydas MaTepuan Ha
nabopaTopHbIX paboTtax. HemoHsTHBIE BONPOCH! AOHKHBI OBITH POPAOOTaHbI Ha
KOHCYNbTallMSAX. B ciydae mpomycka 3aHATHA CTYOEHTYy MOTpedyercs
CBEPXHOPMAaTUBHOE BpEMs Ha OCBOCHHME MPONYHIEHHOTro Marepuana. /[lns
3aKpEIUICHHs] MaTEpHUalla JEKIUHA TOCTaTOYHO, IEPEJINCTHIBAsI KOHCIIEKT WU YUTast
€ro, MBICJICHHO BOCCTAHOBUTH MpPOCIYIIaHHBIA Marepuan. Jljig 3akperieHus
MaTepuanga Kypca HeoOXoquMo mpopaboTaTh BOIPOCHI Ui CaMOIIPOBEPKU IOCTE
KaX/I0ro MPOUJIEHHOro pasliena AMCUUIUIMHBL. [lepedeHb BOMPOCOB K KaxaOMy
pazneny npuseneH B [ Ipunoxxenun 2.

MeroanyecKue peKOMEHAAlUH K BbINIOJIHEHHIO JIA0OPaTOPHBIX padoT
Lenp 1a60paTOpPHOro MPAKTUKyMa — 3aKPENUTh TEOPETUUECKUE MOJIOKEHUS
U3y4aeMOUl NHUCLHMUIUIMHBI, 03HAKOMUTH C METOJIMKOW IMOCTAHOBKU M MPOBEICHUS

TCINIOTCXHUYECCKOI'O SKCIICPUMCHTA.



[lepen BbImOMHEHHEM J1TA0OPATOPHBIX PpabOT CTYyHEHT JAODKEH 110
PEKOMEHIOBAaHHOU JINTEPATYPE U3YUUTh TEOPETUUECKUNA MATEPUAIL, OTHOCAIIUNCA
K JaHHBIM paboTam. HemocpelncTBEeHHO mepe]; BBIMOTHEHHEM KaKII0H paboThI
CJIElyET O3HAKOMUTBHCS C OMBITHOM YCTaHOBKOMW, YETKO NPEICTaBUTh CEOE MOPSAOK
MIPOBENICHUS OIbITA U METOJUKY 00paOOTKH MOJYyYEHHBIX JAHHBIX, COCTABUTH IJIAH
BBITIOJIHEHUS PA0OTHI.

K pabote Ha 1ab0OpaTOPHBIX yCTAHOBKAX JOIMYCKAIOTCS CTYJACHTHI, HIMEIOIINE
TEOPETUUYECKYIO TTOATOTOBKY, MPOUIEAININE HHCTPYKTAXK MO TEXHUKE O€30IaCHOCTU
Y 3apErUCTPUPOBAHHBIE B )KypHAJIE HHCTPYKTaXa.

[Ipu BbINOSHEHUH JTAOOPATOPHBIX Pa0OT 3ampellaeTcs BKIOYATh CUIIOBOE
o0opynoBaHue 0e3 pa3pelieHus IpenoaaBaress Wi J1a0opaHTa.

B naGoparopun CTYAEHT BBINOJHSAET SKCIEPUMEHTAIBHYIO YacTh pabOThl U
4YepHOBbIE (HEOOXOJUMBIE) pPACUEThl, IOCJIE 4YEero MPOTOKOJ HAOMIOAEHUN U
YEepHOBUK pacyeToB IMpEACTaBIseT mpenogaBaTento. PacueTsl HE0O0X0AMMO
BBINOJIHATH B cucteme CH.

OT4eT O BBINOJIHEHHONW paboTe NOJDKEH ObITh O(GOPMIICH WHIUBUIYATBHO
KOKJbIM CTYJIEHTOM M JIOJDKEH COJIepKaTh Ha3BaHUE M I1I€JIb paOOThl, KPATKYIO
METOJMKY IIOCTAHOBKM W IIPOBENEHMS OIbITa, MPUHUUIHUAIBHYIO CXEMY
YCTAHOBKH, TPOTOKOJ JKCHEPUMEHTAIbHBIX W PACUETHBIX [JAaHHBIX B BHJIC
TaOJMILIbI, pACUEThI, TPAPUKHA U BHIBOBI.

MeToanyecKkue peKOMEeHAAUH 0 MOATOTOBKE K IK3aMeHy

[logroToBka K SK3aMEHY OCYIIECTBISIETCA Ha OCHOBE JIEKI[MOHHOIO
MaTepuana,Marepuaia JabopaTOpHBIX 3aHATUM C 00s3aTEeNIbHBIM OOpaIllEHUEM K
OCHOBHBIMY4€OHHKaM Kypca. DTO HMCKIIOYaeT OIIMOKM B MOHMMAHUM MaTepuala,
oOJieryaer ero OCMbICIEHHUE, a TaK)Ke MPOKOMMEHTHUPYET MaTepuai npuMepaMu u
WLTIOCTPALUSIMU, KOTOPBIE B JICKIUSAX HE MPUBOAMINCH. OOs3aTeIbHBIM YCIOBHEM
JIOTIyCKa K SK3aMEHY SIBJISIETCS BBINIOJHEHHE M 3alluTa J1adopaTOPHBIX padoTH

HaJIW4YUEC COACPKATCIbHOIO KOHCIICKTA HGKHHﬁ.



VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHNE
TV CHUILIAHBI

OcBoenne aucIMIUIMHBL «TEMIOTEXHUKAa» NPEArnoiaaraeT MCIOJIb30BaHUE
MYJbTUMEAUMHBIX YUYEOHBIX ayJAUTOpUN BMECTUMOCThIO Oosnee 30 denoBek,
OCHAILIEHHBIX COBPEMEHHBIMH TEXHHMYECKUMHU CPEACTBAMU M JOCTYIIOM B CETh
WnTepuer. JlabopaTopHble pabOThI MPOBOJATCS B 1aOOPATOPUH TEPMOJIUHAMUKHU U
TEIJIOMAaccOOOMeEHa, OCHAIICHHOU 71a00paTOPHBIMU YCTaHOBKaMH 151
HKCIEPUMEHTAIbHBIM CTEHAOM JUIsl IPOBEACHUS J1a0OpaTOPHBIX pabOT METOAaMU
UMUTAIIMOHHOTO MOJENIUpOBaHMs mpoueccoB. [[ns camocTosTenbHOW padOThI
CTYJE€HTaM JOCTYIIHbl KOMIIBIOTEPHBIE KJIacChl W YHUTAJIbHBIE 3allbl HAYYHOU

oubamoreku [IBOY.

HaunmenoBanue

. IlepeuyeHb OCHOBHOTO 000PY/10BAHUSA
000PY10BAHHBIX NOMeEIeHUI

JlaGopaTtopust repmogrHaMuKky | CTEHBI 711 BBITIOJHEHHUS Ja00PAaTOPHBIX padoT
U TerioMaccoooMena

Aynuropus E559 6

KommbroTepHbIit Kitace Momno60x HP ProOmne 400 All-in-One 19,5 (1600x900), Core

Aynuropust E 559 ¢ i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

KommbroTepHbIit Kitace Momno60x HP ProOmne 400 All-in-One 19,5 (1600x900), Core

Aynuropust E 559 a i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,

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

YuranbHble 3a16l HayaHoit Momno60x HP ProOmne 400 All-in-One 19,5 (1600x900), Core

oubanorexku JIBOY ¢ i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
OTKPBITHIM focTynoM K ¢pouay | DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
(kopmyc A - ypoBeHb 10) bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopocts nocrymna B Untepuer 500 MouT/cexk.
PaGoune  Mecta ans  moged ¢ OTpaHUYEHHBIMH
BO3MOXHOCTAMHAU 310pPOBbA OCHAIICHBbI JOUCIIIICIMU n

npuHTepamu  bpaiinsg;  000pyAOBaHBI:  MOPTATUBHBIMHU
YCTpPOMCTBAMHM  JJIi  YTEHUS IUIOCKOIEUYATHBIX  TEKCTOB,
CKaHUPYIOLUMHU u YUTAOIIUMU MaIIMHAMHA

BUJACOYBCIUUYNUTCIIEM C BO3MOXHOCTBIO PETYIANNMU IBETOBBIX
CIICKTPOB, YBCIIMUYUBAOIIHUMU OJICKTPOHHBIMU JIYIIAMH U
YJIbBTPa3BYKOBBIMU MAPKHUPOBIIMKAMU

Mynbrumenuiinas ayauropun | nmpoekrop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1
E-933, E-934, E-433 200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cm,
16:10 ¢ »n. mpuUBOAOM; KpEIJIEHWE HACTEHHO-TIOTOJIOYHOE
ElproLargeElectrolProjecta; mpodeccuonanpHas JKK-manens
47", 500 Kg/m2, Full HD M4716CCBA LG; moacucreMa
BHJICOMCTOYHUKOB JokyMeHT-kamepa CP355AF Avervision;
MOJICUCTEMA BHJICOKOMMYTAITNH; MOJICUCTEMA




ayJMOKOMMYTaIH u 3BYKOYCWJICHUS; noJcucTeMa
UHTEPAaKTUBHOI'O YIPAaBJICHHUS; OecripoBOHbBIE JIBC

obecrieueHbl cucTemMoil Ha 0a3ze Touek moctyma 802.11a/b/g/n
2x2 MIMO(2SS)




[Tpunoxenue 1

MHWHHCTEPCTBO OBPA30BAHMA 1 HAYKU POCCHUIICKON ®EJEPALIMU
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IKOJIA BUOMEJUIINHBI

YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJBHOU
PABOTBI OBYUYAIOLINXCA
no AucHuIuIinHe «TenaoTexHuka
Hanpasaenue noarorosku 19.03.01 buorexnosiorus
npoduis «llumeBas OMOTEXHOIOTHS
dopma NOArOTOBKYU OYHAS
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Ilnan-rpa¢guk BHINOJHEHHUS CAMOCTOATEIbHONH padoThI O IMCHMILIMHE

z

Hara/cpoxkn Bun camocrositesqibnoii | Ilpumepnbie ®opMa KOHTPOJISI

n/n BbIIIOJIHEHHU S padoThI HOPMBbI

BpeMeHH Ha

BBINOJIHEHHE,
qac

1 1-10 nenens popaboTaTh KOHCIIEKT 9 YO-1
cemecTpa JICKIMIA U Y4eOHYIO
JUTEpaTypy 1o paszeiny |
Texuuueckas
TEPMOIMHAMUKA
OTBETUTH Ha BOIIPOCHI 3 YO-1
JUTSL CAMOTIPOBEPKH
[MOArOTOBUTHCH K 3amure | 10 T1P-6
1a00paTOPHBIX padOT
Nel,2.3.4

2 11-18 nepens npopaboTaTh KOHCIIEKT 9 YO-1
cemecTpa JEKIHHA U y4eOHYIO
JUTEpaTypy no pasaeiny 2
Teopus TemoooMeHa
OTBETUThH Ha BOIIPOCHI 3 YO-1
JUTSL CAMOTIPOBEPKH
[IOATOTOBUTHCH K 3amure | 11 T1P-6
71a00paTOPHBIX padOT
Ne5,6,7,8,9

Opranuzanusi caMOCTOSITEIbHONH pabOThl MPOU3BOJUTCS B COOTBETCTBUU C
rpadukomM ydeOHOTrompoIecca U MmiaH-rpadUKoOM BBITIOJIHEHHUSI CaMOCTOSITEIILHON
paGotel. CamocTosTenbHasE paboTa CTYAEHTOB IO Kypcy «TemnorexHuka
npeHa3HavyeHa Jig BHEAyJIUTOPHOM pPabOThIM HEOOXOauUMa ISl 3aKpeIUICHUs U
yIIyOJieHUs] 3HaHWM, TIOJNYYEHHBIX Ha ayJAUTOPHBIX 3aHATHUAX, IMOU3YUYEHUIO
JOTIOJTHUTENBHBIX Pa3/I€I0B AUCIUIUIMHBI, 3aKPEIJICHUIO MPAKTHYECKUX HABBIKOB
JUCUUIUIMHBL, a TakXKe MJIS Pa3BUTHS y CTYIEHTOB TBOPYECKUX HABBIKOB,
UHUIMATUBBI, YMEHUSI OPIraHU30BaTh CBOE BPEMS.

CamocrosiTenbHasi paboTa BKIIOYAET MPOpabOTKY TEOPETHUYECKOTO Kypca,
OLIEHKY COOCTBEHHBIX 3HAaHUN MpPH TOMOIIM BOMPOCOB HJsi COOEceqOBaHMS
(ITpunosxenue 2).

Kpurtepuu onieHku (MUCbMEHHBII 0TBET)

v 100-86 OamnoB - ecnd OTBET TMOKa3blBaeT TIJIyOOKOe U
CHCTEMaTHYECKOe 3HaHUE BCET0 MaTepualia Mo MpoBepsIeMOMY pa3lielny Kypca
U KOHKpeTHOro Bompoca. CTyneHT AEeMOHCTPHpPYET CBOOOJIHOE BiaJCHHE
HAayYHBIM  SI3BIKOM M  TEPMHUHOJOTHEH  COOTBETCTBYIOLIETO  pasneia



JUCHMIUIMHBI, 3HAHME OCHOBHOM  JHUTEpaTypbl W  3HAKOMCTBO C
JOTIOJTHUTEJIBHO PEKOMEHJIOBAaHHOW JUTEpaTypoil, yOeIUTEenbHO H3j1araer
OTBET.

v 85-76 - OamnoB - 3HAaHME OCHOBHOTO  COJCpP)KaHHS
IPOBEPSIEMOTO pa3zzesia Kypca, yMEHUE aHAIU3UPOBATh OCHOBHBIE TTPOOIIEMBI
B paMKax pasleia IWCUUIUIMHBI; 3HAHWE BaXHEHIIUX paboT W3 CchHcKa
PEKOMEHIOBaHHOW NUTEepaTyphl. B 1enom normdecku KOPpPEKTHOE, HO HE
BCEr/1a TOYHOE U apTyMEHTHPOBAHHOE U3JI0KEHHE OTBETA.

v 75-61 - Gamn — MOBEPXHOCTHBIC 3HAHMS BAKHEHIIMX Pa3/eiioB
IporpaMMbl M COJIEpKaHUsS pasjiesa JEKIMOHHOTO Kypca; 3aTpyJAHEHHS C
UCIIOJIb30BAHUEM  TEPMHUHOJOTMM  Y4€OHOM  JUCUUIUIMHBI;  HEIOJIHOE
3HAKOMCTBO C PEKOMEHJIOBAHHOW JINTEPATYPOM; YACTUYHBIE 3ATPYAHEHUS C
BBITIOJTHEHHEM TPEIyCMOTPEHHBIX TMPOTpaMMON  3aJaHWif, CTpeMIICHHUE
JIOTHYECKH OMPEIEICHHO U MOCIE0BATEIFHO U3II0KUThH OTBET.

v 60-50 6amioB — HE3HaHHE, TUOO0 OTPHIBOYHOE MPECTABICHHE O
npeaMeTe Kypca B paMKax ydyeOHO-IPOrpaMMHOTO MaTepuaia; OTCYTCTBHUE
JIOTUYECKOM CBSI3U B OTBETE.



[Ipunoxenue 2

MMHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOUN ®EJEPALIUN

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHHE
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«/1aabHEeBOCTOUYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HKOJA BUOMEJIULNHBI
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no aucuuiuinie «TenjiorexHuka»
Hanpagsaenue noaroroBku 19.03.01 buorexnosiorus
npoduis «llumeBas OMOTEXHOIOTHS
dopma NOArOTOBKYU OYHAS
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Hacnmopt ®OC

10 AUCHUIIIINHC «TermnorexHuka»

Kon n popmyaupoBka Jransl popMUPOBAHUS KOMIIETEHIIUN
KOMIIETEeHI[MH
I1K-14 3HaeT Meroapl pemieHds 3agad  OpU MOJEITMPOBAHHU
I"'oTOBHOCTH MCITOJIBL30BATh MPOIECCOB TEINIO- n MaccornepeHoca B
COBPEMEHHBIE CUCTEMBbI OMOTEXHOJIOTMUYECKUX / TEXHOJIOTUIECKUX MPOIIeccax.
4BTOMaTH3HPOBAHHOIO VMmeer O6001IaTh JaHHBIE U UCIIOIB30BATh MPAKTHYECKUE
IIPOCKTHPOBAHNUA 3HAHUS JJIS UCCIIEN0BAHNS, pa3pabOTKU U pealn3aluu
TEXHOJIOTHH B MPOPECCHOHATBHOMN JAEITETBHOCTH C
MIPUMEHEHHUEM COBPEMEHHBIX CUCTEM
ABTOMATU3UPOBAHHOTO IMPOCKTUPOBAHUSI.
Bnaneer HaBpikamMu UCIIONB30BaHUS  CHEUUATIU3UPOBAHHOTO
MIPOTrPaMMHOTO obecreueHHs JUISE pacuera,
MOJICJTUPOBAHUSI U ONTUMM3AIMU  MPOLIECCOB
TEINIOOOMEHAa B TEIUIOOOMEHHBIX amnmaparax MpH
OCYILIECTBJICHUU TEXHOJOTMYECKHUX MTPOLIECCOB
B IIPO(hEeCCUOHATIBHOM 1S TEIbHOCTH.
[1K-19 3HaeT Meroabl TIpoBeACHUE HU3MEpPEHUM U HAOIIOICHUN
['0TOBHOCTB y4acTBOBATH MPOIECCOB TEINIO- H MaccornepeHoca B
B pa3pabOTKe MPOEKTHOU OMOTEXHOJIOTHYECKUX / TEXHOJIOTHUECKUX IMPOoIeccax,
1 pabodeii TeXHHYECKOM COCTaBJICHME OMMCAHUS TPOBOJAMMBIX MCCIICI0BaHUM
AOKYMCHTallHH YMeer [MoaroraBiuBaTh JaHHbBIE IS COCTABJIECHHS 0030pOB,
OTYETOB Y HAYYHBIX MyOTMKAIINMA
Braaneer HaBpikamu cocTaBieHuE OTYETa MO BBITOJIHEHHOMY
3alaHUI0, Y4YacTHE BO BHEAPEHHH pE3yJIbTaTOB
UCCIIEIOBaHUM U pa3paboToK
Ne Kontpomupyem Kopap! 1 stamns! hopmupoBanus Or11eHOYHBIE CPECTBA
/i bl pazJienbl KOMIIETEHIIUH TeKywwuit POMEXKYTOUHAS
AUCHUILTAHBL KOHTPOJIb aTTecTanus
1 Teopus IK- Meroasl  pemenus 3azad npu | YO-1 YO-1
Tera000MeHa 14 MO/IE/IMPOBAHNH TIPOLIECCOB TEIUIO- | (BOMPOCHI VI | Bompoch K
51 MaccoIlepeHoca B | Texyuiei K3aMeHy
OMOTEXHOIOTHIECKHUX /| IpoBepKH K
TEXHOJIOTHYECKUX MPOIIeccax. paszeny 2)
06006mmaTh JaHHBIE U UcTIONb30BaTh | [1P-6
MPaKTUYECKNE 3HAHUS g | (fmraboparop-
UCCleNoBaHus,  paspaboTKu W | HbIe paboThI
peanuzanuu TEXHOJIOTUH B | Ne5,6,7,8,9)

CUCTEM

MPOQpECCUOHANBHON IEATEIFHOCTH
C TpPUMEHEHHEM COBPEMEHHBIX
aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHMUSI.

pacdera,

Hasrikamu
CHCIHATH3UPOBAHHOTO

MPOTpaMMHOT0 OOeCIeYCHUs s
MOJICTTUPOBAHUS i
ONTUMHU3AIUU
TeIiooOMEeHa B  TEIUNIOOOMEHHBIX

HCIIOJIb30BaHUsA

MPOLIECCOB




ammaparax Ipd  OCYIIECTBICHUU
TEXHOJIOTHYECKUX MPOIIECCOB
B npodeccuoHaIbHOM
JIEeSATEITHBHOCTH.
2 Texunueckas TIK- 3Haer METOIBI mpoBeaenue | YO-1 VO-1
TepMOJUHAMUKA 19 M3MEPCHUI u HaOMIOACHUH (Bompocsl 1yt | Bompockr k
MPOLECCOB M PEWICHAS CTOAMMX | regyrreii JK3aMeHy
3a/1a4 C UCIOJh30BAaHHUEM METOJIOB
MPOBEPKH K
TEePMOJANHAMHKHI TEOpUH
TeII000MeHa. pasneny 1)
TOTOBHOCTBIO y4acTBOBATh g | 11P-6
pa3paboTKe MpPOeKTHOH M paboueii | (Maboparop-
TEXHUYECKOHN TOKYMCHTAIIUU Hple  PabOTHI
YMeeT aHanu3upoBath U 0600math | No 1,2,3.4)
YaCTHBIC 3aa4d B OOIIIHME 3aKOHEI.
Brnageer MeromamMu ONTUMH3AIMU
pellicHHsT  TCIUIOTEXHUYECKUX U
TEXHOJOTHYCCKHX 3a7ad.

IIkaJia oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM
o AucuuIuiuHe « TenjiorexHuka»

Koa n Jrtansl GopMHAPOBAHUSA KpHUTepuu NMoKa3aTeau 0abI
¢popmynupoBka KOMIETEHIIHH
KOMIETEHIIHH
METO/IbI peleHus | 3HAeT METObI CIOCOOHOCTH 45-64
3a1a4y NpY | PelICHUs 3a7a4 MPH | aHAIN3UPOBATh
MOJICITHPOBAHUH MOJICITUPOBAHIH METOBI pEIICHUS
3HaeT MPOIIECCOB  TEIUIO- M | MPOIECCOB TEILIO- 3a1a4q npu
(1IOporoB MaccorepeHoca B | M MacCOIlEpeHOCa B | MOJCIUPOBAHUH
. OUOTEXHOIOTHYECKHUX |/ | OMOTEXHOJIOTHYECK | MPOILIECCOB TEILIO-
L TEXHOJIOTHUECKHUX ux / U MaccoIlepeHoca B
YPOBEHD) npoiieccax. TEXHOJIOTHYECKUX OHOTEXHOJIOTMIECK
nporeccax ux /
[1K-14 TEXHOJIOTUYECKUX
TOTOBHOCTBIO nporeccax
HCIIOJIL30BaTh 000011aTh TaHHBIC U yMmeeT 000011aTh CITIOCOOHOCTD 65-84
COBPEMEHHBIE HCIIOJIb30BaTh JIaHHBIE U 0000111aTh JaHHBIC
MPAKTUYECKHE 3HAHKUS | HCIIOJIb30BaTh Y UCTIOJIh30BaTh
CHUCTEMbI
JUTSL KCCIIeTIOBaHMUS, MPAKTUICCKHE MPAKTUICCKHE
ABTOMAaTHU3HUPO paspaboTKy 1 3HAHUSA JUIA 3HAHHUS JUIA
BaHHOTO peanu3aiyu HCCIIeTIOBaHUS, HCCIIeI0OBaHUS,
ITPOCKTUPOBAH TEXHOJIOTHI B pa3pa60TKI/I u pa3pa60TKI/I u
us ymeer npodecCHOHANTBHOM peanuzanun peanuzanyn
(TIPOJBUHY | AEATENBHOCTH C TEXHOJIOTHI B TEXHOJIOTHI B
THIH) TIPUMEHEHHEM npodeccrnoHaTbHOM l;IpO(i)eCCI/IOHaHBHO
COBPEMEHHBIX CHCTEM JIEATEITBHOCTH C 1 1eITeTbHOCTH C
ABTOMATH3MPOBAHHOIO | MPUMEHECHHEM MIPUMEHCHUEM
MIPOEKTHPOBAHUSI. COBPEMEHHBIX COBPEMEHHBIX
CHUCTEM CHUCTEM
aBTOMATH3UPOBAHH | aBTOMATH3WPOBAHH
oro oro
MIPOCKTHPOBAHUS MIPOCKTHPOBAHUS




HAaBBIKAMH BJIaJieeT HaBBIKAMU | CIIOCOOHOCTb 85-100
HCITIOJIb30BAHUA HCIIOJIb30BaHUA HCIIOJIB30BaTh
CIIEIUAJTU3UPOBAHHOIO CIIETaIN3UPOBAHH CIIEIaIN3uPOBAHH
MPOTrPaMMHOTO Oro TPOrpaMMHOTO | 0€  MPOTrPaMMHOE
obecrieueHus s | obecrieueHust IS | oOecIieueHue I
pacuera, pacuera, pacuera,
MOICITUPOBAHUA U | MOACIUMPOBAHUA W | MOACIUPOBAHUA U
OIITUMU3aALIUN ONnNTUMU3aAIIUN ONnNTUMU3alIUN
BJIaACCT mpoueccoB IMpo1EeCCcoB IMpo1EeCcCcoB
(BBICOKHIA) | TemmoobmeHa B | TerooOMeHa B | TemaooOMeHa B
TEIMI000MEHHBIX TEMI000MEHHBIX TEMI000MEHHBIX
amnmaparax IpU | ammaparax IpU | ammaparax npu
OCYyHICCTBJICHUU OCYIICCTBJICHUU OCYIICCTBJICHUU
TCXHOJIOTHYCCKUX TCXHOJIOTHYCCKHUX TCXHOJIOTHYCCKHUX
MPOLIECCOB MPOLIECCOB MPOLIECCOB
B IpodeCcCHOHATBHOM B B
JIESTENBHOCTH. podecCHOHANBHON | MpoeCCHOHATBHO
ACATCIBHOCTH. U ACATCIIBHOCTH.
METOIbI 3HaeT  METOJbI | COCOOHOCTE 45-64
MPOBEACHUE MIPOBE/ICHHE aHaIN3NpOBATE
M3MEPEHHI u | msmepennit  u | METOA
HaOJIOAeHU I HAOJTIOICHU TIpOBEACHIC
IIPOLIECCOB  TEIIO- | MPOLIECCOB M3MEpeHHMI U
U MaccollepeHoca B | Terio- y | HabmoneHuii
6MOTEXHOJIOTHYECK | MaccomepeHoca | TPOLECCOB
3HAET HX /|8 TEIUIOo- u
(IOporoB | texmonormuecknx | GuorexHosoryy | MAccolepeHoca
bl npoiieccax, €CKHX /B
YPOBEHB) | cocTapiieHHe TexHomormecky | ONOTEXHONOrHY
OMHCAHUS X  mpomeccax, | SCKUX /
HPOBOAUMBIX COCTaBIIEHUE TEXHONOTHHCCK
UCCIIEN0BaHUM OIHCaHHus uX  nporeccax,
NPOBOTUMEIX COCTaBIICHUE
I1K-19 HCCIIe TOBAHMIA OTUCaHUs
I'oToBHOCTH MIPOBOIMMBIX
y4acTBOBaTh B WCCJICIOBAHU I
pazpaboTke IIOJATOTABJIMBATh yMeeT CMOCOOGHOCTH 65-84
MPOEKTHOU 1 JTaHHBIE JUIS | TIOATOTaBIWBaTh | IOATOTABIMBAT
paboueii COCTaBJICHU S JaHHBIC g | b HaHHBIC LA
TEXHUUECKOU yMeeT 0030pOB, OTUETOB U | COCTABIICHUS C%CTaBHeHI/IH
JIOKYMEHTAMH | (1100 iy HayqHbIX 0030poB, 0030pOB,
Thiit) myOIuKaIui OTUYETOB u | OTHCTOB u
Hay4HbIX Hay4HBIX
nyOIMKaui yOIMKaui
HaBBIKAMH BJaJIeeT CIIOCOGHOCTE 85-100
COCTaBJICHHE HaBBIKAMHU HCTIOJIb30BATE
oTyeTa M0 | COCTaBJICHHE HaBBIKH
BBITIOJTHCHHOMY oTyeTa mo | COCTABIICHUC
BIIa/ICET 3aJaHNIO, ydYacThe | BEIMONHEHHoMy | OT1¢Td 1o
(BBICOKHIT) | BO BHEJIPEHHUH | 3a]IaHHIO, BBINOTHCHHOMY
pE3yIbTaTOB ydactue o | 3AAAHHIO,
WCCNeNOBaHUN ¥ | BHEAPEHUH ydacrne BO
pa3paboTok pe3ynLTaToB BHCApCHIN
nccnesopanuii u | PE3YIbTATOB




pazpaboTok Hccae10BaHUI
U pa3paboToOK

OueHouHbIE CpeACcTBA 1J1s1 IPOMEKYTOUHOM aTTecTalun

HpOMe)KYTO‘-IHaﬂ arTecranysa BKIHOYACT OTBCT CTYACHTA HA BOIIPOCHI K
3a4CTYy, 9K3aMCHY U ITPOXOKACHNUC UTOI'OBOT'O TCCTA.
BOHpOCLI K 3K3aMEHy

TepmonuHaMmuueckoe paboyee Telo.
AHaNUTUYECKOE BhIPAKEHHE MIEPBOTO 3aKOHA TEPMOIMHAMUKHY.
Brruncnenue sHTponumu.

4. TlapameTpsl COCTOSHHS TEPMOJAMHAMUYECKOTO paboyero Teina
(maBieHue).

5. Csa3b mexnay temnoeMkoctamu Cp u CVv.

6. IlapameTpbl COCTOSIHHS TEPMOJUHAMHYECKOTO paboUero Tena
(Temmepatypa).

7. TlapameTpbl COCTOSIHUS TEPMOJIUHAMHYECKOTO paboyero Tesna
(ynensHBIN 00BEM)

8. DOHrambnus- QyHKIUS COCTOSHUS.

9. VYpaBHeHUE COCTOSHUA UJICATHLHOTO Ta3a. YHUBEPCAIbHAS ra30Bast
MOCTOSIHHAS

10. M3oxopHbIii poriecc.

11. Y306apHsbIit iporiecc.

12. N3otepmudeckuii mporecc.

13. AnuabatHbIi Tiporiecc.

14. TlonuTpomnHbIi poLEecc.

15. Cmecwu ra3oB, 3aJjJaHHBIC 00BEMHBIM COCTaBOM.

16. BeiuncneHue TemIoeMKOCTH B MOJIUTPOITHOM MPOIIECCe.

17. KpyroBbie mpoOLECChl UITN LUKJIBI.

18. PeanbHbIC Ta3bl.

19. Tlpsimoii UK.

20. icTunHas ui MTHOBEHHASI TETUIOEMKOCTh. M3MeHeHHEe TeT0eMKOCTH
ot 0 10 6ECKOHEYHOCTH.

21. TermmoeMKOCTh B M30XOPHBIX U M300apHBIX Mpolieccax.

22. OnpeneneHre YHTPOIMUU B U30XOPHOM TIpoIiecce.

23. Brruucienue TermioeMKOCTH.

24. OnpeneneHue SHTPONUU B ©300apHOM Mpoliecce.

25. Brruucnienue TerioThI.

26. OnpeneneHue SHTPONUU B U30TEPMUYECKOM IPOLIECCe.

2(. BbrunclieHHe TeIJIOThl U TEMIOEMKOCTH ISl CMECH T'a30B.

28. CBolicTBa BIaXHOTO BO3/1yXa.

wp e




29. Pabora.

30. Onpenenenre SHTANBINK BIAKHOTO BO3/IyXa

31. BuyTpeHHss sHeprusi.

32. DHTponus — PYHKIUS COCTOSHHUSI.

33. Boluncienue BHyTpeHHEN SHEPTUU.

34. '3MeHeHue TeIOBIaKHOCTHOTO COCTOSIHUS BIAXKHOTO BO3/1yXa.

35. Ipornecc HarpeBa U oXJIaxACHUS Bo3ayxa B |- nuarpamme.

36. IIpsamoii ukn Kapuo u ero ananus.

37. O6patnsiit uka KapHo u ero ananms.

38. ®opMynHPOBKH U COAEP)KaHUE BTOPOTO Havajaa TEPMOIUHAMUKH.

39. AHanuTU4ecKoe BhIpaXE€HHE BTOPOTO Havajaa TEPMOIMHAMUKH.

40. Berancnenune SHTPOIUH HI€aIbHOTO ras3a.

41. Ilonsatue 06 0OpaTUMBIX U HEOOPATUMBIX MPOIECCAX.

42. IlepBoe u BTOpOE Havaja TEPMOJIMHAMUKH NI 0OPATUMBIX U
HEOOPAaTUMBIX ITPOLIECCOB.

43. DHTpOMNUS 3aMKHYTOW TEPMOJIMHAMUYECKONU CHUCTEMBI.

44, CTaTUCTHYECKOE BhIpA)KEHUE BTOPOTO Hayaia.

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

46. lmarpamma T-S u ee cBoCTBA.

47. IIpomneccol B koopauHarax T-S.

48. Iuxn Kapno B koopaunarax T-S.

49. KakoBa ¢pu3myecKas cywHOCTb Nepeaayn TennoTbl Npu
TEenJIoNpoBOAHOCTU?

50. C moMo1ib10 4ero OCyIIeCTBIISIETCS TETUIO0OMEH MPU KOHBEKITUN ?

51. C moMomibI0 4ero OCYIIECTBIISIETCS JIYYUCThIN TETII000MeH?

52. Yto Takoe TemMriepaTypHoe moje?

53. Uto Takoe TemMneparypHblii rpaiueHT?

54. Kak 3anuceiBaetcs ypaBHeHue @ypne?

55. Yto Takoe TEemIoBO# MOTOK U MJIOTHOCTh TETUIOBOTO MOTOKA?

56. Kak onpenensieTcst TeMnepaTypHbIid Harmop?

57.4Yro Takoe KO3(p(UUMUEHT TEIMIONPOBOJHOCTH, B KAaKUX EIUHULAX OH
usmepserca?

58. Uto Takoe yciIoBHS OJTHO3HAYHOCTH, KaK OHH MOAPA3ACISIIOTCS?

59. [1o kakoMy 3aKOHY U3MEHSIETCSl TEMIIepaTypa B OJHOCIONHON TIIOCKON
CTEHKE?

60. OT kakuxX BeJIMYMH 3aBUCUT TEIJIOBOM TMOTOK, TMEpelaBaeMbIii
TEIUIONPOBOAHOCTBIO Yepe3 OJTHOCIONHYIO MIIOCKYIO CTEHKY?

61. OOBSICHUTE TIOHATHE «TEPMHUYECKOE COMTPOTUBIICHUE CTCHKI.

62. OT KakuxX BEIMYMH 3aBUCUT TEIUIONPOBOJIHOCTh  OJHOCIOWHOU
HWIMHAPUYECKON CTEHKHU?

63. UTo Takoe CIOKHBIN TEIIO0OMEH?

64. Uto Ha3bIBACTCSA Terionepeaaden? [IpuBeaure IIPUMEPBI
TeIIonepeauH.

65. BoiBequTe OCHOBHOE YypaBHEHHME TeIUIONEpenayu g OAHOCIOMHOU
IIJIOCKOU CTEHKHU.



66. Uto Ha3piBaeTcs ko3 pULIMeHTOM Terionepenadu?

67. UTo Ha3bIBaETCS MOJHBIM TEPMUYECKUM COIMPOTUBIICHUEM, U U3 KaKUX
BEJIMYMH OHO CKJIaJbIBACTCS?

68. [lepenaua TemIOTHI 4Yepe3 MHOTOCIOMHYIO IIJIOCKYK0 CTEHKY U
K03 PUIIMEHT Tertonepenayu AJisd Hee.

69. [lepenaua TemyIoOTH 4Yepe3 OMHOCIOWHYIO UWIMHAPUYECKYIO CTEHKY:
BBIBOJI YPaBHEHHUSI.

70. TerutoBo# MOTOK M KOAG(UIIMEHT TEIUTOTIEPEIaul Yepe3 MHOTOCIONHYTO
TAJTUHAPUYECKYIO CTEHKY.

71. Yto Ha3pIBa€TCA KPUTHUYCCKUM JHAMETPOM W3OJSAIMHA, W KaKk OH
onpenensercs?

72. Kakue TpeOyroTCS yCIOBHUS, YTOOBI H3OJSAIUS yMEHbINAda MOTEPH
TEIIOTHI?

73. Kakoe cymiecTtByeT oOmiee mOpaBWwio Il  MHTEHCUDUKAIUU
Teronepeaayn?

74. O6bsicHUTE O0IIME 3aKOHOMEPHOCTH HECTAIMOHAPHBIX MPOIECCOB.

75. UTo Ha3bIBaeTCsl KOHBEKTUBHBIM TEIIOOOMEHOM?

76. Yto Takoe TtemioHocuTelb? Kakue TErIOHOCHUTEIN HCIONb3YIOTCA B
TEXHUKE ISl POIECCOB TeIIoMaccooOMeHa?

7'7. Kakue ¢pusnueckue CBOMCTBA TETUIOHOCUTENIEH BIUSIOT HAa TEINI000MEH?

78. UTo HaA3BIBAIOT TEILIOOTAAUCH?

79. KakoB ¢usnyeckuii CMBICI W €IUHUIBI H3MEpeHus: Kod(puimeHTa
TEIUIOOTIaun?

80. 3anummre ypaBHeHne HproToHa-PruxmaHa n 0OBSICHUTE BCE BXOAIINC B
HETO BEJIMYUHBI.

81. Uto Takoe Teopus mOI00MS U IJIs YETO OHA MpeHa3HaueHa?

82.Kak ¢ TmOMONIBI0O KPUTEPUATBHOTO YpaBHEHUS KOHBEKTHBHOIO
TEIMJI000MeHa ONpeeTUTh KOAP(GUIIUESHT TEII00TAaqYn?

83. KakoBbI OCHOBHBIE OCOOCHHOCTH JIyYHCTOr0 TeTIo0OMeHa?

84. Kakue Tena Ha3bIBaIOTCS a0COJIIOTHO YEpPHBIM, aOCOIIOTHO O€NbIM U
a0COJIIOTHO MPO3paYHBIM?

85. Kak ompenensercs MOBEpXHOCTHAS IJIOTHOCTh MOTOKAa HHTETPAIBHOTO
U3ITy4YEHHUS?

86. B ueMm cymHocTb 3akoHOB [l1anka u Buna?

87. KakoBo npakTtrueckoe npuMeHeHue 3akona Buna?

88. B uem cymnocTth 3akoHa Credana — boapiimana?

89. B uem cymHocTth 3akoHa Kupxroda?

90. 3akon JlamOepTa. /{11 KakuX T€a OH MpUMEHUM?

91. Yro takoe maccooOMeH? B KakuxX TEXHOJIOTUUYECKHUX Mpolieccax u
YCTAHOBKAax OH BCTpedaeTcs: (MIPUBECTH MPUMEPHI)?

92. Yto takoe nuddys3usn? Kakue Bunsl nuddysuun Bam n3BectHbI?

93. UeMm 00yc0BIICHBI TIPOIIECCHI TEpMO- U Oapoauddy3un?

94. Kakue ycTpoicTBa Ha3bIBAIOTCS TEIIOMACCOOOMEHHBIMH amnmapaTaMu?

95. Kak knaccuunupyroTcst TEIIOMacCOOOMEHHBIE anmapaThl?

96. 1o kakuM cxeMaMm OCYIIECTBIISETCS IBIKEHNE TEIJIOHOCUTENIEH B



TEIIOMAacCOOOMEHHBIX amnmnaparax.

KpuTtepun BbIcTaB/IeHUSI OLEHKH CTYAEHTY Ha IK3aMeHe

o IMCIOMIIJIMHE «TenmorexHuKa»:

banabl
(peUTHHTOB
Ol OLIEHKN)

Ouenka
3ayera/
IK3aMeHa
(cranmapTHas)

TpeodoBanus K ¢chopMUPOBAHHBIM KOMIIETEHIIUAM

100-86

«3aumenoy/
COMAUYHOY

OrneHka «OTIMYHO» BBICTABISETCS CTYIACHTY, €CIH OH
rmyooKO M OPOYHO  YCBOMJ  INPOrpaMMHBIN
MaTepUall,3HACT OCHOBBI TEXHUYECKON
TEPMOIMHAMUKH, TOHATHUAN3aKOHBIITPOLIECCOBTEILIIONPO
BOJIHOCTH,
KOHBEKTHBHOIOTEIJI000MeHaBoJHO(a3Hocpee,
TeTI000MeHanpr()a30BBIXIIPEBPALICHHUSX,
JYy4MCTOrOTEINIO00MEHa,
MOJIEKYIISIPHOU TN (P () y3HHUKOHBEKTHBHOTOMACCOOOMEH
a, HEeo0X0aAUMBIE
BOOJIACTUAKCIIEPUMEHTAIIbHOI OMPaCUETHO-
TEOPETUYECKOI OMCCIIEI0BAaHHNPOLIECCOBTEILIO-
MMaccOOOMEHaBPa3INYHbIXAIAPATaXUyCTPOUCTBAX,
HCUEPIIBIBAIOILIE, TIOCIIE0BATEIBHO, YETKO U JIOTHUECKU
CTPOMHO €ro U3JaraeT, yMeeT TECHO YBS3bIBATh TEOPHUIO
c IIPaKTUKOM,
PaccUnTHIBATHIIPOIIECCHITENNIOMACcCONIEPEHOCA
nogopmynam,
IIPUBOIMMBIMBCOOTBETCTBYIOLICIyUeOHONUCTIPAaBOYHOM
auTepatype, CBOOOJHO CIpaBisieTcss C 3aJadaMi,
BOIIPOCAaMHU U JPYTUMH BUJAMH NPUMEHEHUS 3HAHHIA,
npudeM  He  3aTpyldHsieTcs C  OTBETOM  IIpHU
BUJOM3MEHEHUN 3aJaHWi, WCIIONB3YeT B OTBETE
MaTepual MOHOTpaduyecKol JIUTEpaTypsl, NPaBUIbHO
000CHOBBIBAET MIPUHSTOE peleHue, BIIaJICET
Pa3sHOCTOPOHHUMHU HaBBIKAMHU u npueMamu
BBITTOJIHEHUS TTPAKTHUYECKUX 3a7ad. Biajgeer HaBbIKaMu
HKCIEPUMEHTATBHOT OMCCIIEI0OBAHUSATIPOLIECCOBTEIIIOMA
CCOIEPEeHoOCa,
MPOTEKAIOIIMXBKOHKPETHBIXTEXHUUECKUX CUCTEMAX .
OTIMYHO BIIA/ICET TEOPETHUSCKUMH 3HAHUSMHU H yMEET
UX HCIIOJIb30BaTh Ha MPAKTUKE, OCHOBBIBASICH IIPH ATOM
HE TOJIBKO Ha JICKIIMOHHBIA MaTepuall, a CTaBsi B OCHOBY
uHPOpPMALIMI0O ¥  HaBBIKM, TNPHOOPETEHHbIE NpU
CaMOCTOSITEIIbHOU paboTe.




banxabl
(pedTUHTOB
O OILICHKH)

Onenka
3avyera/
K3aMeHa
(cranpaprtHas)

TpeGoBanns k c(popMUPOBAHHBIM KOMIIETEHIMAM

85-76

«3aumenoy/
«XOPOULON

OLeHKa «XOpOILO» BBICTABIISIETCS CTYAEHTY, €CIM OH
TBEpAO 3HAET Marepual, I'PaMOTHO U II0 CYILECTBY
u3JlaraeT  €ro, He  JOMyCKas  CYIIECTBEHHBIX
HETOYHOCTEd B OTBET€ HA BOIPOC, MPABUIBHO
MIPUMEHSET TEOPETUUYECKUE TOJIOKEHUS IMPU PELICHUU
MPAaKTUYECKUX  BONPOCOB WM 3a1ay,  BIAAEET
HEOOXOJUMBIMA  HaBbIKAMH W TIpUEMaMH  HUX
BBINIOJIHEHMS.J]OCTaTOUHO YBEPEHHO OIEpUpYET
CIIEUMAJIbHBIMU TEXHUYECKUMHU TEPMHUHAMHU. XOPOLIO
BJIAJICET TEOPETUYECCKUMU 3HAHUSIMH.

75-61

«3aumenoy/
«y008671emeop
UMNENbHO Y

Ouenka «YAOBIIETBOPUTEIHLHO BBICTaBJISIETCA
CTYJIEHTY, €CJIH OH HMMEET 3HAHMS TOJIBKO OCHOBHOI'O
Marepuana, HO HE YCBOWJI €ro JeTaleid, I0IMyCKaeT
HETOYHOCTH, HEJIOCTATOYHO IIPaBUJIbHBIE
(bopMyIHUpOBKH, HapyleHus JIOTUYECKON
IIOCJIEIOBATEILHOCTH B  HM3JIO)KEHUM IPOTPAMMHOIO
Marepuana, WCIIBITHIBACT 3aTpyAHEHUS npu
BBIIIOJTHEHUM IpakTH4ecKux padot.Jlomyckaer mpu
OTBeT€ OIMOKM W HETOYHOCTH HE SBJSIONIHECcS
KpPUTHYECKMMH. YacCTU4YHO  yBEpPEHHO  OIEpUpPYET
CIIELUATIbHBIMU TEXHUYECKUMHU TEPMUHAMU.
Y 10BIETBOPUTEILHO BIIAZIEET TEOPETUYECKUMU
3HAHUSIMU.

60-50

«He
3aumeHnoy/
«Hey00se1eme
OpuUmMenbHO»

OueHka  «HEYAOBJIETBOPUTENIBHO»  BBICTABIISIETCA
CTYACHTY, KOTOPbIi HE 3HAeT 3HAYUTENbHOM dYacTu
IPOrpaMMHOI0 Marepuaina, JOIMYCKaeT CYIIECTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPYAHEHUSMHU
BBIMIOJHACT THpakThueckue padotel. Kak mpasuio,
OLIEHKA «HEY/IOBJIETBOPUTEIIHO» CTaBUTCS CTYIEHTaM,
KOTOpbIE HE MOTYT MpOJOKUTH oOyueHue 0e3
JIOTIOJTHUTENBHBIX ~ 3aHATHH 1O  COOTBETCTBYIOLIECH
muciumuinHe. Jlonyckaer npu oTBeTe IpyOble OLIMOKH,
WIM HE MOKET JIOTMUECKH BBICTPOUTH OTBET. He ymeer
OTepupOBaThH CTeMATbHBIMA TEXHUICCKUMHU
tepMuHamu. [loka3piBaeT He 3HaHME OOJbLICH yacTh
TEOPETUYECKOI0 MaTepHaa.




