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AHHOTALIMA
y4e0HO-METOIMYECKOT0 KOMILIEKCA IUCIUTLITUHBI
«TermmorexHuka»

Hamnpasnenue noarorosku: 19.03.01 «buorexHnomaorus»

Y4eOHO-METONMYECKUIT ~ KOMIUIEKC  JWCHUIUIMHBI  «TemIoTeXHuKa
paspaboTtaH a1 cTyaeHTOB 2 Kypca no Hanpasiernio 19.03.01 «buorexnomorus»
B cooTBeTcTBUU ¢ TpeboBanusmu OC BO no gaHHOMY HarpaBJIeHHUIO.

Hucrummaa «TermoTexanka» BXOAUT B BapUATHUBHYIO YacTh Y4eOHOTO
TIaHa.

OO0miass TPyJAOEMKOCTh OCBOCHHS JUCHUIUIMHBI cocTtaBiseT 108 waca.
VY4yeOHbIM TJIAHOM  MNPETyCMOTPEHBI  JICKIIMOHHBbIE 3aHaTHs (18 4acos),
nabopaTtopHbie pabobl (36 yacoB), camMocTosATeNbHAs paboTa cTyaeHTa (18 vaca) B
TOM YHCJIC Ha TIOJTOTOBKY K 9k3aMeHy (36 gacoB). lucrumuimmHa peaimsyeTcs Ha 2
Kypce B 3 ceMecTpe.

Conep:xaHue TUCHUIJIMHBI OXBATHIBACT CIAEAYIOIINIA KPYT BOPOCOB!

OCHOBHBIEC TOHSTHS TEXHUYECKONW TEPMOJWHAMUKHU. TEepMOIMHAMHYECKHUE
IIPOLIECCHI ¥ LIUKJIBbL. BOIsIHON Mmap, AuarpaMMa BOJSIHOTO Iapa. BiiakHbI BO3YX,
OCHOBHBIE TOHSTUS W OMNPEACNICHMS, NHarpaMma BJIaXHOTO Bo3ayxa. OCHOBBI
Teronepeaayn  (TerIONPOBOAHOCTh, KOHBEKTHBHBIM TEIJIOOOMEH, TEIMJIOBOE
n3iydyeHue). TernnooOMeHHbIE anmapaThl.

HucruninHa Oa3upyeTrcss Ha 3HAHUAX, I[IONYYCHHBIX TMPU H3YyYCHHH
CIIEAYIOIIUX KypcOB: «Bpiciiasg MaremaTuka», « Pusukay.

Heabp kypca «TemnorexHuka» — AaTh CTyACHTaM TiyOOKHE, MPOYHbBIE
CHUCTEMATHUYECKUE 3HAHUS TI0 OJTHOMY U3 Pa3/ejioB WX MOATOTOBKH O MpoOieMax,
CBS3aHHBIX C 3aKOHOMEPHOCTSMH B3aUMHOTO TMPEBPAIICHHUS TEIJIOBOM W
MEXaHUYECKON IHEPTUH, CBOMCTBAX TEJ yYAaCTBYIOIIUX B ATHUX MPEBPAIICHUSX, a
TaKke 0 TEII0O0OMEHE B TEXHOJIOIMYECKUX U MPUPOJHBIX Mpolleccax U 0 METOIax
UX pelieHusl.

Y4yeOHO-MeTOAMUECKUI KOMIUIEKC BKJIIOYAET B ce04:

— pabouyto nporpammy y4eOHOU JUCIUIUIMHBL;



— y4eOHO-METOAMYECKOEe  OOCCIEUYeHHE  CaMOCTOSITEIbHOM  PabOTHI
oOyuarommmxcs (mpuiioxxkeHue 1);

— (OH/I OLICHOYHBIX CPEACTB (IPHIIOKEHUE 2).
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Oo0opoTHas cTOpoHa TUTYJILHOTO JucTa PITY /|

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHMH Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi
(moamuce) (N.0. ®amuns)

I1. PaGouasi nporpaMma nepecMOTpeHA Ha 3aceaHHH Kadeaphl:

IIpoTokomn ot « » 20 1. Ne

3aBenyrontwii kadeapoi
(moamucs) (U.0. ®amunust)




ABSTRACT

Bachelor’s degree in 19.03.01 Biotechnology

Study profile «Food biotechnology».

Course title: Heating engineers

Variable part of Block 1, 5 credits

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. 1. Semenov, Yu. P. Heat engineering: textbook / Yu. P. Semenov, A. B.
Levin. - 2nd ed. - Moscow: INFRA-M, 2019. - 400 p. — (Higher education:
Bachelor's degree). - ISBN 978-5-16-010104-0. - Text : electronic. - URL:
https://znanium.com/catalog/product/1014755



https://znanium.com/catalog/product/1014755

2. Sharov, Yu. I. Technical thermodynamics: teaching aid / Yu. I. Sharov, O.
K. Grigorieva. - Novosibirsk: Publishing house of NGTU, 2019. - 40 p. - ISBN 978-
5-7782-3761-2. - Text : electronic. - URL:
https://znanium.com/catalog/product/1870471

3. Bryukhanov, O.N. Heat and mass transfer: Textbook / Bryukhanov O.N.,
Shevchenko S.N. - M.: NITs INFRA-M, 2019. - 464 p.: - (Higher education:
Bachelor's degree). - ISBN 978-5-16-004803-1. - Text : electronic. - URL:
https://znanium.com/catalog/product/1000209

4. Bryukhanov, O.N. Fundamentals of hydraulics, heat engineering and
aerodynamics: textbook / O.N. Bryukhanov, V.l. Korobko, A.T. Melik-Arakelyan.
- Moscow: INFRA-M, 2018. - 254 p. — (Secondary vocational education). - ISBN
978-5-16-005354-7. - Text : electronic. - URL:
https://znanium.com/catalog/product/910884

5. Sapukhin, A. A. Fundamentals of hydraulics: Textbook / Sapukhin A. A.,
Kurochkina V. A., - 2nd ed., (el.) - Moscow: MISI-MGSU, 2017. - 116 p. : ISBN
978-5-7264-1627-4. - Text : electronic. - URL:
https://znanium.com/catalog/product/969012

6. Yanovsky, A.A. Theoretical foundations of heat engineering: Textbook /
Yanovsky A.A. - Moscow: StGAU - "Agrus”, 2017. - 104 p.: ISBN. - Text :
electronic. - URL.: https://znanium.com/catalog/product/975962

7. Vidin, Yu. V. Theoretical foundations of heat engineering. Heat and Mass
Transfer: Textbook / Vidin Yu.V., Kazakov R.V., Kolosov V.V. - Krasnoyarsk:
SFU, 2015. - 370 p.: ISBN 978-5-7638-3302-7. - Text : electronic. - URL.:
https://znanium.com/catalog/product/967810

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

Pabouas mporpamma yueOHoM quctumiiuHbl « Temnorexaukay pazpaboTana B
COOTBETCTBUHM C TPeOOBAHMSIMHU JJIsI CTYJIEHTOB 2 Kypca, OOydaroumxcs Io
Hanpasnenuio 19.03.01 «buorexHomorusy».

JucuuminHa «TennoTeXHUKa» BXOJWT B BApUATHUBHYIO YacTh Y4e€OHOIO
TJIaHa.

OOmast TpyAOEMKOCTh OCBOEHHS JUCHUIUIMHBI cocTtaBiaser 108 waca.
Y4yeOHBIM TIJIAHOM  TPEIyCMOTPEHBI  JIEKIMOHHBIE 3aHsATuss (18 wyacom),
nabopaTtopHbie pabobl (36 yacoB), camocTosATeNbHAs paboTa cTyaeHTa (18 vaca) B
TOM YHCJIC Ha TIOJITOTOBKY K 9k3aMeHy (36 gacoB). /luciumummba peaimsyeTcs Ha 2
Kypce B 3 ceMecTpe.

Conep:kanue TMCUMILIMHBI OXBATHIBACT CJIECIYIOMIUM KPYT BOIIPOCOB:

OCHOBHBIEC TIOHATHS TEXHUYECKONW TEPMOJWHAMUKHU. TeEepMOIMHAMHYECKHUE
IIPOLIECCHI ¥ LIUKJIBL. BOIsIHOM Mmap, AuarpaMMa BOJSIHOTO Iapa. BiiakHbI BO3YX,
OCHOBHBIE TOHSTUS W OMNPEACIICHHS, NUarpaMma BJIaXHOTO Bo3ayxa. OCHOBBI
Terionepeaayn  (TerIoNpPOBOAHOCTh, KOHBEKTHUBHBINM TEIIOOOMEH, TEIJIOBOE
u3nydyenue). TennooOMeHHbIe anmapaThl.

JucuuminHa Oa3upyeTrcsi Ha 3HAHUAX, TMOJYYEHHBIX TIpU H3YYCHUU
CIEAYIOINX KypCcOB: «BpIciias MaremaTukay, « Ousukay.

Heas kypca «TemnoTexHuka» — JaTh CTyACHTaM TINIyOOKHE, TPOYHbIC
CUCTEMATUYECKHE 3HAHUS TI0 OJJHOMY W3 Pa3/esioB WX MOJTOTOBKH O MpobiiemMax,
CBSI3aHHBIX C 3aKOHOMEPHOCTSIMH B3aMMHOTO TMPEBPAICHHUS TEIIOBOW U
MEXaHMUYECKON SHEpPruu, CBOMCTBAX TeJI yYAaCTBYIOIIMX B ATUX MPEBPAIICHUSX, a
TaK)Xe O TEIUIO0OMEHE B TEXHOJOTUYECKUX U TIPUPOIHBIX MPOIeccax U 0 METOaxX
WX PEIICHMUS.

3amaum IMCHUIIJINHDI.

— (opmupoBaHHe 3HAHWN O TPHUHIMIAX JCUCTBUS MPUOOPOB TEIJIOBOTO

KOHTPOJIS;

— WU3y4YeHHE  NPUHLHUIIOB  DHEProcOepeKeHHs] U PalMOHAIBHOTO



MCITIOJIb30BAHUS TEIJIOBBIX YHEPrOPECYPCOB;
— 03HAKOMJICHHUE C MIPUHIUIIAMU JACHCTBUS TEIJIOBBIX MAIIIHH.
Jljisg ycrenrHoro M3y4eHust JUCHUILTUHBI « TermaoTexHukay y oOydaromuxcs
JOJKHBI OBITH CHOPMUPOBAHBI CIIETYIONIUE MPEIBAPUTEIbHBIE KOMIIETCHIINH:
e [IK-14  T'OoTOBHOCTHIO HCIIOJIb30BaTh COBPEMECHHBIE CHUCTEMBI
aBTOMATHU3HPOBAHHOTO MPOSKTUPOBAHMUS.
e [IK-19 I'oTOBHOCTBIO y4acTBOBaTh B pa3pabOTKE MPOCKTHOW M pabodeii
TEXHUYECKOHN TOKyMEHTAIINH.
B pesynbrare u3ydeHus JaHHOM JUCHUUIUIMHBI Y  OOyYaroIIMXCs

dbopMupylOTCA  Clenylolne  OOMIeKYJbTypHbIE M MPOQPECCHOHAIBHbBIE

KOMIICTEHIIUH.
Koa n Jransl popMUPOBAHUSA KOMIIETEHIIUH
(¢popmympoBka
KOMIETeHIHH
[1K-14 T0TOBHOCTH 3Haer Meroapl pelieHHs 3axad  IPH  MOJAETMPOBAHMU
UCIIOJIB30BATh IpOIECCOB  TEIIO- M MAacCOIEpeHoca B
COBpPEMEHHBIE OMOTEXHOIIOIUYECKUX / TEXHOJIOTMYECKHX MTPOIECCaX.
CHCTCMEL VYmeer O6001maTh JaHHBIE M UCIIOIb30BATh PAKTHYECKHE
aBTOMaTU3NPOBAHHOTO 3HAHUA JJIS UCCIIEN0BAHUS, Pa3paOOTKU U
HPOCKTHPOBAHM peanu3aiui TEXHOJIOTHI B TIPO(ECCHOHATBHOM
JEATENHLHOCTH C IPUMEHEHUEM COBPEMEHHBIX CUCTEM
ABTOMATH3MPOBAHHOIO POEKTUPOBAHMUSI.
Brnageer | HaBblkamMu HCIOJNIB30BaHUS  CIIENUATU3UPOBAHHOIO
IPOrPaMMHOTO  OOECHEYEHHMsS  MCIOIb30BAHMS
CHENUATM3UPOBAHHOTO MPOrPaMMHOIO 00ECTIEYEH S
IV pacdera, MOJAEIUPOBAHUS M  ONTUMH3ALUM
IPOIECCOB  TEIIOOOMEHA B TEIIOOOMEHHBIX
anmapaTax IIPH OCYHIECTBICHUHM TEXHOJIOTHYECKUX
IPOIIECCOB
B IIpo(heCcCHOHANIBHOM 1eATEIbHOCTH.
I1K-19 I'oToBHOCTE 3HaeT MeToapl TIpOBEJeHUE H3MEPEHUN U HaOIIOJeHMIA
y4acTBOBATh B IpOIECCOB  TEIIO- M MAacColepeHoca B
pa3paboTKe MPOEKTHOM OMOTEXHOIIOIUYECKUX / TEXHOJIOTMYECKHX MIPOIECCaX,
u paboueit COCTABJIEHHE OMMCAHUS MPOBOAUMBIX UCCIIEIOBAHMUM
TEXHHYECKOMU VYMeer [MoaroraBiuBarh JaHHBIE IS COCTABJIEHHS 0030pOB,
AOKyMCHTallNK OTYETOB M HAYYHBIX MyOIHKAIINi
Brnageer | HaBblkamu COCTaBJI€HHME OTYETA 10 BBHITIOJHEHHOMY
3aJAaHUI0, YYacTHE€ BO BHEAPEHHU pPE3yJbTaTOB
YCCIIEJOBAHMI M pa3paboToK




I[J'IH (I)OpMI/IPOBaHI/IH BBIIICYKA3aHHBIX KOMl'IeTeHHI/Iﬁ B paMKax OUCHHUITIIMHBI
«TermnorexHuka» MNPpUMCHAIOTCA MCTOAbI AKTHBHOI'O 06y‘{eHI/I$IZ BOIIPOCHI OT
CTYACHTA K ITPCIIOaBaTCIIIO UJIN OT IMPCIIOAaBaTCIIA K CTYACHTY 1 MHAUBHUAY AJIbHBIC
3aJaHus. B kauecTBe MCTOAAa MHTCPAKTHBHOI'O o6yquH51 IIPOBOJIATCA 06CY)KI[CHI/IH

B TpyMIIE MIPH MPOBEICHUH JEKIIHOHHBIX U TJAOOPATOPHBIX 3aHSATHIA.

I.COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Jlekunonnwble 3ansatus (18 gac.)
Paznen |. Texunueckasi repmogunamuka (10 )
Tema 1.0cHOBHbBIE MOHATHS U ONpeAeJeHUs] TEPMOANHAMHUKH(2 1)

1.1 Ilpeamer TEXHUYECKOM TEPMOJMHAMUKHM H €€ MeToAbl. Tepmo-
auHaMmudeckass cucrema. OCHOBHBIE IMapaMeTpbl COCTOAHUS. PaBHOBeCcHOE U
HEPaBHOBECHOE COCTOsIHUE. YpaBHEHUE cocTosiHUS. Teruiora u pabora kak GopMbI
nepegayd  dHEpruv.  [TepMOJMHAMUYECKHM  mporecc. PaBHOBecHble U
HEpaBHOBECHBIE Tpoliecchl. OOpaTuMble U HeoOpaTuMble Tporiecchl. Kpyrobie
MPOIIECCHI (IIUKJIBI).

1.2 Cmecu pabouux ten. CriocoObl 3ajaHus COCTaBa CMECH, COOTHOIICHUS
MEX]Iy MacCOBBIMH M OOBEMHBIMH JOJIIMU. BbIUuCIeHHE MapaMeTpoB COCTOSHUS
CMECH, ONPEACICHUE KAXKYILECUCS MOJIEKYJISIPHOM MacChl M Tra30BOM IMOCTOSIHHOW
CMECH, ONIPEAEIICHUE NaBJICHU KOMIIOHEHTOB .

1.3 Temnoemkocth. MaccoBas, oObeMHass U MOJISIpHAs TEIJIOEMKOCTH.
TennoeMKoCTh MpU MOCTOSHHOM 00BbEME U JIaBJIICHUU. 3aBUCUMOCTD TETUIOEMKOCTH
OT TeMIiepatypsl U naBieHus. CpeaHsis U UCTHHHAS TEIJIOEMKOCTH. POpMyIibl U
TaOJHIIBI JJISI OTIPENENIEHUS TeIJIOEMKOCTH. TermIoeMKOCTh CMecH pabovmX Tel.

Tema 2. [1epBblii 3akoH TepmMoguHaMuku (1l 1)

CyIIHOCTB IEPBOT0 3aKOHA TEPMOAMHAMUKU. DOPMYITMPOBKA MEPBOT0O 3aKOHA
TEPMOJMHAMUKUA. AHATUTUYECKOE BBIPAKEHUE IMEPBOr0 3aKOHA TEPMOJMHAMUKH
JUISL OTKPBITBIX M 3aKPBITHIX cucteM. OrmpezaeneHne pabOThl W TEIJIOTHl 4Yepe3
TEPMOJMHAMHUYECKHE MapaMETPbl COCTOSHMS. BHYTpEHHSISI SHEpPrusi. DHTAJIbIIUS.
Outponus. PV u TS nuarpammsl.

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

CymHOCTh BTOPOTO 3aKOHA TepMOIWHAMUKH. OCHOBHBIE (HOPMYIHPOBKHU
BTOPOI'0 3aKOHA TEPMOJAMHAMUKU. TE€pMOIMHAMHUYECKUE UKJIIbI TEIUIOBBIX MAIIWH.
[Ipsmbie u oOpaTtHbie 1WKIBL. Tepmomunammueckue KIIJ[ u XomomumbHBIHM
koahurment. Huxnsl KapHo u aHanu3 ux cBOMCTB. AHAJIMTUYECKOE BBIPAKEHUE



BTOPOrO0 3aKOHAa TEepMOAMHAMUKHU. VI3MeHeHHe »HHTpONuU B HEOOpaTUMBIX
nporeccax. DPunocopckoe €M CTATUCTUYECKOE TOJIKOBAaHHS BTOPOTO 3aKOHA
TepMOJUHAMUKU. V3MEHEHHE SHTPONUM U PadOTOCHOCOOHOCTh W30JUPOBAHHOU
TEPMOJUHAMHUYECKON CUCTEMBL.

Tema 4. TepmoanHaMu4eckue mpoiecchi(2 1)

4.1 O6uue MeTo bl UCCIIeI0BaHUs IPOLIECCOB U3MEHEHUS COCTOSIHUS pab0o4mnX
ten. [lomutpomubie mporecchl. OCHOBHBIE XapaKTEPUCTUKH  TMOJIUTPOIT-HBIX
nporeccoB. M3o0paxkenne B koopauHarax PV m TS. OCHOBHBIC TepMOAMHAMH-
YECKHUE TPOIECChl: M30XOPHBIN, M300apHBIA, W30TEPMUYCCKUNA W aanaOaTHBIN -
YaCTHBIC CITydau MOJIUTPOITHOTO MpoIiecca.

4.2 TepMOaMHAMUYECKHAE MPOILIECCHl B pEeAbHBIX Ta3zax U mapax. CBoicTBa
peanpHBIX Ta30B. [Tapel. OcHOBHEIE onpeaenenus. [Iporeccsr mapooOpa3oBaHus B
PV u TS koopaunarax. BoasHoi map. Ilonstue o6 ypaBHenun BykanoBuua -
HoBukoBa. YpaBuenue boromto0oBa - Maitepa. TepmoaunaMmuyeckue TaOIHIIbI
BOABl M BojasHOro mapa, PV, TS, HS, auarpammel BoasHoro mapa. Pacuer
TEPMOJIMHAMHYECKUX TMPOIECCOB BOJSHOTO Iapa ¢ MOoMoIbio Tabmui u HS -
JUarpaMMal.

Tema 5. Bnaxkublii Bo3ayx(2 1)

Onpenenenue mnoHATHS  "BlaxHbld  BO3AyX'". (OCHOBHBIE BEJIUYUHBI,
XapaKTePU3YIOIINE COCTOSHUE BIAKHOTO Bo3ayxa. Hd - aumarpamma BiakHOTO
BO3/1yxa. Pacduer OCHOBHBIX MPOLIECCOB BJIAXHOTO BO3QyXa (MOJOTPEB, CYIIKA,
CMECH BO3/lyXa U Pa3INYHbIX ITApOB).

Tema 6.1{UKIBI X0JIOAWIBLHBIX YCTAHOBOK(2 1)

6.1 Knaccudukaius XonoamibHbIX YCTaHOBOK. Paboune Tena. XomoauabHbIi
KO3(pPUIIMEHT M XOJOAOTPOU3BOIUTEILHOCTh. LMK BO3AYIIHOW XOJOIWIBHON
yCcTaHOBKHU. [{MKIJIBI TAapOBBIX KOMIPECCOPHBIX XOJOAUIBHBIX YCTaHOBOK. [loHsATHE
00 aOCOPOITMOHHBIX M MAPOIKEKTOPHBIX XOJIOAMIBHBIX yCcTaHOBKax. [lomydyeHue
CKIDKEHHBIX Ta30B. OOIMe MPUHIUIBI U CHOCOOBI JOCTHKEHUS CBEPXHU3ZKUX
TEeMIIepaTyp.

6.2 TepmoTpaHchopMaTopsbl. CyuiHocTtb TepMoTpaHchopmanuu,
ko3 puieHT npeoOpazoBaHust TEMIOTHI. [{UKIIBbI MOHMKAIOIIETO U MOBHIIAOIIETO
TepMmoTpanchopmaTopa. L{uKIIbl COBMECTHOTO MOTYUYEHHUS TEMIOTHI U XOI0/1a.

PA3JIEJI II. Teopusi Tensioo0MeHa (8 1)

Tema 1. OcHOBHBbIe NMOHSATHSA M ONpeaeeHUS] TEOPUH TeEIJI000OMeHa.
TermronpoBogHOCTD (2 1)
1.1 IlpenMer W 3amayu TEOpUU TEIJIOOOMEHa. 3HaUeHHE TEIIOOOMEHa B



MPOMBIIIJIEHHBIX Mpolieccax. OCHOBHBIE MOHITUA U onpeaeeHus. Buasl nepeHoca
TEILIOTHI: TEIJIOMPOBOIHOCTD, KOHBEKIHUS U M3IydeHre. CIOKHBIN TeIIIO0OMEH.

1.2 OcHoBHBIC TOHATHS U omnpeneilcHus. 3akoH Dypee. KoabdwuimeHnt
TEIJIONPOBOJHOCTH. MeXaHu3Mbl ITepeayd TEIJIOThl B METaJlIax, JAUAJICKTPUKAX,
MOJYIIPOBOAHUKAX, JKHAKOCTAX U Ta3ax. JuddepeHnmanpbHoe ypaBHEHHE
TEILIONPOBOJIHOCTH. Y CIIOBHS OJTHO3HAYHOCTH. KOA(DPHUIIMEHT TemIOpOBOAHOCTH.

1.3 TemmonpoBOAHOCTH MPH CTAIMOHAPHOM pPEXHUME. TermIonpoBOIHOCTD
OJIHOCJIOMHOM U MHOTOCIIOWHOM IIOCKOM, ITMIMHAPUIECKON U c(hepUIeCcKOil CTEHOK
MIpY TPAaHUYHBIX yCIOBUAX | poja.

1.4 HecranmoHapHBbIi Mpoliecc TeIIONPOBOHOCTH. MeTO bl pelieHusl 3a1ad
HECTAIlMOHAPHOW TEIJIONPOBOJHOCTH: METOJl Pa3JCICHUS TEPEMEHHBIX, METO]
HHTETpajIbHOTO MpeoOpa3zoBanuss Dypwe, Meron Jlammaca. MeTon KOHEYHBIX
pazHocTelt. OxnaxaeHue (HarpeBaHue) HEOTPAaHMUYCHHOM IIIACTUHBI, ITUIUHIpA U
mapa Nnpu TpaHuYHbIX ycnmoBusx 1, 2 m 3 poma. Hecraumonapsslii mporiecc
TETJIONPOBOJHOCTH B Te€JIaX KOHEYHBIX Pa3MEpPOB.

Tema 2. KoHBeKTUBHBIH Termioo0MeH (2 4)

2.1 OcHOBHBIC TIOHATHS W OmpeneicHus. YpaBHeHne HproToHa -Puxmana.
Koadpduument temnoornaun. JluddepeHnuanbubie ypaBHEHHS TEIJI00OMEHA:
ypaBHEHUE JBUKEHUS BS3KOM >kuzKocTh (ypaBHeHue HaBbe - CTOKCa), ypaBHEHUE
TEIJIONPOBOJAHOCTU ISl TOTOKA JIBIDKYIIEHCS KuakocTu (ypaBHeHue Dypbe -
Kupxroda), ypaBHeHUE TEII00TIaYH HA TPAHUIIE TOTOKA U CTeHKH (ypaBHEeHHE bro
- ®ypbe), ypaBHEHHE 3aKOHA COXpPaHEHUSs!, OJJHO3HAYHOCTHU K AuddepeHInaIbHbIM
ypaBHEHUSIM KOHBEKTUBHOTO TEIJIO0OMEHa.

2.2 OcHoBBI Teopuu 1Mo00uss. OCHOBHBIC ONMpPEACICHUS. Y CIOBUS MOA0OUS
busnueckux spienuil. [IpeobpazoBanne nomodus. KpurepuanbHbie ypaBHEHUS.
Onpenensrome  kpurepuu. Merton MoaenupoBaHusd. DU3NUECKU  CMBICI
OCHOBHBIX KpUTepHeB nmoaoous. [loHsTe 0 MaTeMaTHYECKOM MOJICTUPOBAHUH.

2.3. TermmooOMeH TIpy U3MEHEHUHN arperaTHOr0 COCTOSIHUS, TEITIOOOMEH TPH
KUIIEHUU;, MEXaHU3M IMPOoIecca MPH My3bIPHKOBOM U MJICHOYHOM PEKUMaX KUIICHUS.
Kpusucel kunenus. Temnoornaya Mpu My3bIPbKOBOM M TUICHOYHOM KUIICHUHU
KUJKOCTH B OoybIIoM oOBbeme. PacueTHble ypaBHEHUs ISl ONpeieicHUs
kodddummenta Terootrnauu. Ily3plppkoBO€ © TUICHOYHOE KHUIIEHUE TIPH
BBIHY)KJICHHOM TE€UeHUU B KaHasmax. OCHOBHBIE PEXKHUMBI T€UEHUS NBYX(}a3HOTO
MOTOKAa B BEPTUKAIBHBIX M TOPU3OHTAIBHBIX KaHajaX. [ermioo0MeH Mpu
KoHJeHcaluu. [lieHoyHas W KamenbHas KOHJEHcauuu. Teroornaya mpu
KOHJICHCAITMW YUCTHIX MapoB. PacueTHbie ypaBHeHUS KOA(DOUIIMEHTA TETUIO0TIaul
JUTSl BEpTUKAIBHBIX U TOPU3OHTANBHBIX TPYO. DaKkTOphI, BIUSAIONINE HA TETNIO00OMEH
MIPU KOHJICHCAIIMU YUCTHIX MapOB U MAapOB U3 MapOBBIX CMECE.

Tema 3. TenooOMen usiayuenuem (1 1)

OO1ue NOHATHS U OTIPEIEIICHNUS; TeTJIOBOM OalaHC JIyIHCTOTO TeII000MEHa.
3aKOHBI TEIUIOBOTO W3Iy4eHHUs. TermIooOMEH W3Iy4eHHEM MEXIy TeJlaMHu,
pa3AeICHHBIMU TIPO3PAvYHON cpeqioi; KodPpPUIMEeHT 00Jy4eHHOCTH; TEIJI000MEH
MEXIy TeJIaMH, MPOHW3BOJIBHO PACIOJIOXKEHHBIMA B IPOCTPAHCTBE. 3allWTa OT



n3nydeHus. M3nydenue ra3oB. TemrooOMeH HM3IydeHHEM B TOMKaX M Kamepax
CTOpaHUHI.

Tema 4. Tennonepenaya (1 1)

Crnoxnpiii Terooomen. Temonepenaya depe3 MIOCKYIO, MIIHHIPUYIECKYIO,
chepruueckyro U opeOpeHHyro creHku. Koaddunment rtemnonepemaun. Ilytn
WHTEHCH(UKAIIMK  Tpollecca Terionepenadu. TemmoBas — u3omsnus. Beioop
Marepuajia TeIJIOBON H3OJISIIHH.

Tema 5. OcHOBBI pacueTa TeNJI1000MEHHBIX aANNAPaToOB (2 )

Ha3nauenue, kinaccudukaiys u cCXeMbl TEIII000MEHHBIX anmapatoB. [IpuHnumn
pacyeta TEIOOOMEHHBIX ammapartoB. CpelHUl TeMmIepaTypHbId  Harop.
[Ipumenenue OBM s pacuera, MOJAETUPOBAHUS U ONTUMH3ALMUK ITPOLIECCOB
TeI1I000MeHa B TETNIOOOMEHHBIX anmnaparax.

Cnoco0bl HHTEHCU(UKAIIUY TETI00OMEHA MPU 0JTHO()A3HOM TEUCHHUH Ta30B U
KUJKOCTH, PU KUTIEHUU U KOHICHCAIIUU TPUMEHUTENBHO K BEICOKOA(DPEKTUBHBIM
Te1ooOMeHHbIM — anmapataM. (CoOBpeMEHHbIE KOHCTPYKUMH TpyOudaThlX W
MJIACTUHYATHIX TEMIOOOMEHHBIX ammapatoB. MeToabl OLEHKH S(PPEeKTUBHOCTH
WHTEHCU(UKAIMY TETNIO0OMEHA U ONTUMHU3ALINS TEIIIOOOMEHHBIX aIllapaToB.

Il. CTPYKTYPA U COJAEP)KAHUE MPAKTHYECKOHN YACTH KYPCA

JlabopaTtopHblie padoThl (36 yac.)

JlabopaTopHas padora Ne 1.

Omnpenenenue nokasaresns aguadaTsl Bo3ayxa (4 4.)

JlaGopaTopHasi padora Ne 2.

VYpaBHEeHUE COCTOSAHMS peajbHBIX Ta30B (4 4.)

JlaGopaTopnasi padora Ne 3.

Omnpenenenre cpeHEN MacCOBOM N300apHON TEMIIOEMKOCTH BO3ayxa (4 4.)

JlaGopaTopHasi padora Ne4.

N3yuenune paboThI TEMIOBOTO Hacoca (4 4.)

JlaGopaTopnasipaGoTaNe5.

Onpenencare Kod(phUIMEHTa TEIIOMPOBOIHOCTH  TEIIOM30ISIIMOHHBIX
MaTepHayIOB METOAOM TPYObI(4 4.)

JlaGopaTopHnasi paéora Ne 6.

Omnpenenenre TEIUIOMPOBOIHOCTH TBEP/IIX MATEPHATIOB METOIOM TIIIACTHHBI

IPY UMUTAIMIOHHOM MOJEJIMPOBAHUU TIpoliecca TerooomeHa (44.)



JlaGopaTopHnasi padora Ne/.

HccnepoBanue TEmIOOTIAayd TIPU  €CTECTBEHHOM KOHBEKIIMH  OKOJIO
TOPU30HTAILHOTO IIMJIMHPA METOAOM UMUTALMOHHOTO MOJEIMPOBAHUS MpoIlecca
Teruiooomena (4 4.)

JlabopaTopnasi padoTra Ne8.

HccnenoBanne TEMJIOOTHAYM TPU  €CTECTBEHHOM KOHBEKIIMH — OKOJIO
BEPTUKAJILHOTO IMJIMHIpPA METOJOM HMHUTAIMOHHOTO MOJEIUPOBAHUS TMpolecca
TerioooMeHa (24.)

JlaGopaTopHasi padora Ne9.

UccnenoBanue paboThl TEIUIOOOMEHHOTO arapara Mpud HUMHUTAIMOHHOM

MojieIupoBaHuu (4 4.)

I11. YHEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

VY4ebHo-MeToAMueCcKOoe oOecrieueHue CaMOCTOSITEIIbHOM paboTHI
oOy4Jaroruxcs o quciuiuinHe « Temnorexauka» npeacrasieHo B [Ipunoxenun 1
Y BKJIIOYAET B ceO0s:

v’ mnaH-rpa)uK BHIOJHEHHS CAMOCTOATEIBLHON PadOTHI IO IUCIMILUIMHE, B TOM
qHCIIe TIPUMEPHBIC HOPMBI BpEMEHH HA BBITIOTHEHHE 110 KAXKIOMY 3aJIaHUIO;

v  TpeboBaHMs K  MNPEACTaBICHUIO H  OQOPMIIEHHIO  PE3yJIbTaTOB
CaMOCTOSATENbHOM pabOTHI;

v’ KPHUTEPHH OLEHKHU BBIMIOJIHEHUS CAMOCTOSTEIBHOM PaOOTHL.

IV. KOHTPO.JIb JOCTUXEHUS LEJEN KYPCA

Ne Konrponupyembie Kotbt 1 Tamsl pOpMUPOBAHHS O1leHOYHBIE CPEICTBA
/I pa3zneibl JUCIUTUIHBI KOMIIETEHIIUH TexyLmit POMesKyTOUHAs
KOHTPOITh aTTecTarys
1 TexHu4yecKas Ik-19 YO-1 YO-1
TEPMOIMHAMUKA 3Haer METOMBI | (Bompock! st | Bormpocs k

OpPOBEACHUE TEKyIen DK3aMEHy

U3MEPEHUI U | mpoBepkH K

HaOIIOACHUN paszeny 1)

mponecCCoOB u peueHus I1P-6

CTOSIIHNX 3aja4 ¢ | (;rabopatop-

HCIIOJIb30BAHUEM METOIOB




TEPMOJVHAMHUKH M TCOPUM | HbIE  pPabOThI
TeII000MeHa. Ne 1,2,3,4)
TOTOBHOCTBIO y4acTBOBATh

B pa3paboTKe MPOCKTHOH H

paboueit TEXHUYICCKOM
JIOKYMCHTAIHH

YMeeT aHaIM3MpOBaTh H

000011aTh YaCTHBIC 3aaYH

B OOIIME 3aKOHEI.

Bnaneer METOIAMHU
ONTHMHU3AIMK  PEIICHUS
TEIUTOTEXHUYECKHUX u
TEXHOJIOTHYECKUX 3a71ad.

2 Teopus TemmmoodMeHa IIK-14 | 3maer w™meromsl pemenus | YO-1 YO-1
3amad npu (Borpocsl st | Bompock! k
MO/JICTTUPOBAHUHU TEeKyIIe# K3aMeHy
MPOIIECCOB  TEIUIO-  H | MPOBEPKH K
MaccormepeHoca B | pasmeny 2)
OHOTEXHOJOTHUECKHUX /| TIP-6
TEXHOJIOTHUECKUX (;mabopatop-
IpoLeccax. HBIE pabOTHI
VYmeer 0600mars nannbie | Ne 5,6,7,8,9)
u HCITONIb30BaTh
MPaKTHYECKUE 3HAHUS IS
HCCIICIOBaHMS,
pa3paboTKu U peanu3anuu
TEXHOJIOTUH B
npodeccroHabHOI
JICSTETBHOCTH c
MMPUMECHCHUEM
COBPEMEHHBIX CUCTEM
ABTOMATU3UPOBAHHOTO
MIPOCKTHPOBAHUSI.

Bnaneer HaBBIKAMU
HCIIOJIb30BaHUN
HCIIOJIB30BAHUS
CHEIUATM3UPOBAHHOTO
MPOrPaMMHOTO
obecrieueHus U pacuera,
MOJICTUPOBAHHUS u
ONTHMHU3AIMK  [POLIECCOB
TermooOMeHa B
TEMI000MEHHBIX
amnmaparax npu
OCYIIIECTBIICHUH
TEXHOJIOTNYCCKUX
MPOIIECCOB

B po¢eCCHOHATIBHOM
JIeATEITBHOCTH.

TuroBble BONPOCHI MO pa3iesiaM Kypca U BOIPOCHl K IK3aMEHY, KDUTEPUU U

IOKa3aTelu,

XapakTepu3yrolye dTanbl (POPMUPOBAHMS KOMIETEHIIMM B IPOILIECCE OCBOCHUS

HEOOXOIMMBIE

JJIA

OLICHKH

3HAHMH,

YMEHUH,

oOpa3oBaTensHOM MPOTrpaMMBbl, TIpeicTaBieHb! B [Iprioxerun 2.

HAaBBIKOB
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V. CIIUCOK YUYEBHOM JIUTEPATYPbHI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHasi IuTEepaTypa
1. Cewmenos, 1O. II. Temmmorexuuka : yuebnuk / FO. II. Cemenon, A. b.

JleBun. — 2-¢ uzn. — MockBa : UHOPA-M, 2019. — 400 c. — (Bsicmiee
obpazopanue: bakanaspuar). - ISBN 978-5-16-010104-0. - TekcT : 21EKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1014755

2. Illapos, 0. W. Texnuueckas TepMOJUHAMUKA : YI€OHO-METOAMUECKOEC
noco6wue / 0. U. Illapos, O. K. I'puropsesa. - HoBocubupck : Uzn-so HI'TY, 2019.
- 40 c. - ISBN 978-5-7782-3761-2. - Tekcr : omektponnsii. - URL:
https://znanium.com/catalog/product/1870471

3. bproxanoB, O. H. TemnomaccooOmen: YueOunuk / bproxanoB O.H.,
[lleuenko C.H. - M.:HUI] UH®PA-M, 2019. - 464 c.: - (Bricuiee oOpazoBaHue:
bakanaspuart). - ISBN 978-5-16-004803-1. - Tekct : snextponssid. - URL:
https://znanium.com/catalog/product/1000209

4. bproxanos, O. H. OcHOBBI THIPAaBIUKH, TETJIOTEXHUKHU U a3POAMHAMUKA
: yueOonuk / O.H. bproxanos, B.1. Kopobko, A.T. Menuk-ApaxkensiH. — Mocksa :
NHOPA-M, 2018. — 254 c. — (Cpennee mpodeccuoHaibHOe 00pa3oBaHUE). -
ISBN  978-5-16-005354-7. -  Texcr :  omekrponnsni. -  URL:
https://znanium.com/catalog/product/910884

5. Canyxun, A. A. OcHOBBI TUIpaBIuKku: YdyeObHoe mocobue / CamyxuH
A.A., Kypoukuna B.A., - 2-e u3n., (311.) - Mocka :MUCU-MI'CY, 2017. - 116 c.:
ISBN  978-5-7264-1627-4. -  Tekctr :  osnekrponHsidi. -  URL:
https://znanium.com/catalog/product/969012

6. SnoBckuii, A. A. TeopeTuueckue OCHOBBI TEIJIOTEXHUKH: YueOHOE
nocobue / SAnoBckuit A.A. - Mocksa :CtI'AY - "Arpyc", 2017. - 104 c.: ISBN. -
Texcr : anexTponnsiid. - URL: https://znanium.com/catalog/product/975962

/. Bunun, 1O. B. Teopetnueckrie OCHOBbI TETNIOTEXHUKH.

Temromaccoodmen: YueOnoe mocooue / Buaun FO.B., Kazakos P.B., Komocos


https://znanium.com/catalog/product/1014755
https://znanium.com/catalog/product/1870471
https://znanium.com/catalog/product/1000209
https://znanium.com/catalog/product/910884
https://znanium.com/catalog/product/969012
https://znanium.com/catalog/product/975962

B.B. - KpacHosip.:CDVY, 2015. - 370 c.: ISBN 978-5-7638-3302-7. - Texkcr :

anekrponHbii. - URL: https://znanium.com/catalog/product/967810

JlonosiHUTEIbHAS JINTEPaTypa

1. Opos, M.E. TeopeTtnueckue OCHOBBI TEIUTIOTEXHUKH.
Tennmomaccoobmen: yaebroe mocodue / YibsHosck: Yl TV, 2013. — 204c.

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

3. Cagun, N.K. Teopetnueckue ocHOBBI TerwtoTexHuku (KpaTkwii Kypc):
yueOHoe nocobue / [lerpozaBock: U3n-so Iletpl'Vy, 2008. — 172c.
4. http://elibrary.petrsu.ru/docs/savin/teplotehnika2/total.pdf

5. Komnoganos, B.H., ITaxomoB A.H., I'atanosa H.11., Komyx A.H. Metob1
penieHus 3a/1a4 TersionepeHoca. TemonpoBogHOCTh U AU(GY3Us B HEMOABUKHON
cpene: yueoHoe nmocodue / Tam6oB: N3a-Bo Tam6. roc. TexH. yu-ta, 2005. — 80 c.

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

7. CemenoB, b.A. UHxeHepHBII 5JKCIEPUMEHT B IPOMBIILICHHON
TEIUIOTEXHUKE, TEIUIODHEPTETUKE M TEIJIOTEXHOJOTHAX [DIIEKTPOHHBIM pecypc] :
yueOHoe nmocodbue / b.A. CemenoB. — DnektpoH. naH. — Cankrt-IlerepOypr : Jlanb,

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

8. benses, B.C. MeTonuku pacyeToB TEIJIOTEXHHUYECKUX XapaKTEPUCTHK
HYHEPrO’KOHOMHMYHBIX 3JTaHHM: yuebHoe nocobue TULSI BBICIIIETO
npodeccuoHanbHoro oodpazoanus / B. C. bensieB. — Mocksa: Usn-Bo Accommaryu

CTpOWTENbHBIX  By30B, 2014, — 268 ¢ (2 ok3) — Pexum gocryna:

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

Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH

«AHTepHeT»

1. Caiitr HamuonanpHOro KOMHUTETa MO Teriomaccooomeny (Poccuiickas
Axkanemusi Hayk «MexayHapoaHbIid IEHTP TO TEMJIO- U MacCOOOMEHY»)

http://www.nchmt.ru/



https://znanium.com/catalog/product/967810
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
http://www.nchmt.ru/

2. Cait TEIUUIOTA — Bce mng TEIVNIOTEXHUKA U
TEITJIOOHEPTETUKA. TemnosHepreTrka, TeIIoCHa0)XeHUEe U TeTNI0O0OMEH,

TEpMOJIMHAMUKA U Terutonepenayva http://www.teplota.org.ua/

3. Poccwiickas rocyaapcTBeHHas oubanoreka http://www.rsl.ru/

4. T'ocynapcTBeHHas MyOJIMYHAsT HAyYHO-TEXHHUYECKas OmOimoTteka Poccum

http://www.gpntb.ru/

5. Hayunas snextponHas 6ubanoreka http://elibrary.ru/

Ilepeyenb nHGPOPMALUMOHHBIX TEXHOJIOTHI U MPOTPAMMHOI0 00ecreYeHust
[IporpammHoe oOecnedeHue, JOCTYIMHOE CTYAEHTaM JJis BBIOJIHEHUS

HHAWBUIYaJIbHBIX SaﬂaHHﬁ, a TaKKC IJIA OpraHu3alun CaMOCTOSITEJIbHOM pa6OTBII

Aynuropus, ITepeueHb IPOrPaMMHOIO 0becreYeH s
KOJIMYECTBO pabounx
MecT
KommbrorepHslit k1ace | — MicrosoftOfficeProfessionalPlus 2016 — oducHsii  maker,
Kaenpsl BKJIIOYAIONIMIM  IIPOrpaMMHOE  o0ecredeHue i paboThl ¢

TeHJ’IOSHepFeTHKI/I n
pa3jindHbIMU THUIIAMHU HJOKYMCHTOB (TeKCTaMI/I, QJICKTPOHHBIMHA
TCINIOTCXHUKH,

Ayauropus E-559 a, Ta6J'II/¥IIaMI/I, 0a3zaMu JaHHBIX U JIp.);

Aynutopus E-559 r — 7Zip 9.20 - cBoOOnmHBINA (aiyIOBBIII apXUBaTOp C BBICOKOU
CTETICHBIO CHKATHSI TAaHHBIX;

— AdobeAcrobatXIPro — maker mnporpamMMm sl CO3laHHS U
POCMOTpA IEKTPOHHBIX MyOsnkanuii B popmate PDF;

— AutoCAD 2017 - tpéxmepHas cucTeMa aBTOMAaTH3UPOBAHHOTO
MPOCKTHPOBAHUS M YSPUCHUS;

— WaterSteamPro — cBoiicTBa BOJIbI M BOJISTHOTO Tapa;

— WinDjView 2 — naker mporpamm Jjisi CO3JaHUS M TPOCMOTpa
ANIEKTPOHHBIX IyOnukanuit B popmare DIVU;

— KOMIIAC-3DV16 xX64 TpEXMEpPHas cUcTeMa
ABTOMATH3UPOBAHHOTO NMPOEKTUPOBAHMS U YSPUCHHS,

— IIK «Koncynbrant Ilmoc» - oducHBII MakeT HOPMAaTHBHBIX
JIOKYMEHTOB;

— TIK «MC Texakcneptr 6.0» - opuCHBIH NakeT HOPMATHUBHBIX
TEXHUYECKHUX JIOKYMEHTOB;

— «BoilerDesigner 9.8.2.0» - makeT NpUKIAAHBIX MPOrpamMM JJis
pelIeHHs 331249 TeII0YHEPTeTHKH.

HpI/I YTCHHU JICKIITMOHHOI'O KypCa MCIIOJIB3YCTCA KOMIIBIOTCPpHAA TCXHUKA JIJIA

JIEMOHCTPALUU CJIAKI0B C [IOMOLLBIO IIPOIPAMMHOI0 IPUIIOKEHUS:
v Microsoft Office Professional Plus 2016,
v" Adobe Acrobat XI Pro,
v WinDjView 2.


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

J1Jist pacChUIKM y4eOHBIX MaTEPUAIIOB U APYTrod MH(OpMAIUU UCTIONIb3YETCS

anextponHas mouta MicrosoftOutlook, noctymHast B muunoM kabunere JIBOY.

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCIHHUIIJIMHBI

JInst  ycHnemHoro OCBOEHMSI JUCHMIUIMHBL "TermoTexHuka" CTYIEHTY
HEOOXOJMMO TIIATEJIbHO HM3YyYWUTh TEOPETHUECKUM MaTepuasl MPOCIyIIaHHBIA B
JEKIIMOHHOM Kypce€ Ha ayJIuTOPHBIX 3aHATHSX, IIOCJIE€ 4YEro O3HAKOMHUTBCS C
TEOPETMYECKUM MaTepuajloM B Y4YeOHHMKAX M Y4E€OHBIX IOCOOMSIX, a Takke
KeJIaTeIbHO NO3HAKOMUTHCS C MYOJIMKALUAMHU B IEPUOJUUECKUX U3aHUIX.

3aTpaThl BpEMEHU Ha OCBOEHUE TEOPETUYECKOTIO Kypca 3aBUCIT OT TOTO, KaK
aKTUBHO CTYIEHT paboTal B ayJAWTOpPHUH, CIyIIas JIGKIMHU U U3ydas Marepual Ha
nabopaTopHbIX paboTax. HemoHsATHBIE BOMPOCH! AOKHBI OBITH TPOPAOOTaHbl Ha
KOHCYJIbTAllMSAX. B ciydae mpomycka 3aHATHM CTYJEHTY MOTpedyercs
CBEpXHOPMAaTUBHOE BpeMs Ha OCBOCHHE IPONYIIEHHOro Marepuana. Jlus
3aKpeIUIEHUs MaTepuaia JEKIUN JOCTaTOYHO, IEPEIUCThIBAs KOHCIIEKT WM YUTast
€ro, MBICIICHHO BOCCTAaHOBHUTH IIPOCIyLIAHHBIA Martepuan. Ui 3akpernsieHus
MaTepuanga Kypca HeoOXOquMo MpopaboTaTh BOIPOCH! IJISi CAaMOIPOBEPKU MOCIE
KKIOr0 IMPOWMIEHHOrO paslena IUCUUIUIMHBL [lepedeHb BONMPOCOB K KakKIOMY
pasneny npusezeH B [Ipunoxenun 2.

MeToanyeckue peKOMeHIalui K BBINIOJHEHUIO JIAa00paTOPHBIX padoT

Lens 1ab0paToOpHOTO MPaKTUKyMa — 3aKPEHUTh TEOPETUUECKHUE MOJIOKEHUS
M3y4aeMOW IHUCUMIUIMHBI, 03HAKOMHUTb C METOAUKOW IOCTAHOBKH M IPOBEICHUS
TEIUIOTEXHUYECKOTO SKCIIEPUMEHTA.

[lepen BbIIOTHEHHEM JIAOOPATOPHBIX pabOT CTYAEHT JAOJDKEH II0
PEKOMEHIOBAHHOM JIUTEPATYPE U3YUUTh TEOPETUUECKUN MaTEepHUall, OTHOCAILNNCA
K JaHHBIM paboTam. HemocpelncTBEeHHO mepe]] BBIMOJIHEHHEM KaXI0H padoThI
ClIeTyeT 03HAaKOMHUTHCS C OMBITHON YCTaHOBKOM, YETKO MPEACTaBUTh ce0e MOPSAI0K
IPOBEJECHUS OIbITa U METOJUKY OOpaOOTKH MOITyUYEHHBIX IaHHBIX, COCTABUTh IUIaH

BBITIOJTHEHUS PAOOTHI.



K pabote Ha 1abOpaTOpPHBIX YCTAHOBKAX JOMYCKAIOTCS CTYEHThI, UMEIOIIHE
TEOPETUUYECKYIO MTOJATOTOBKY, MPOIIEAININE HHCTPYKTAX M0 TEXHUKE 0€301MacHOCTH
U 3apPETUCTPUPOBAHHBIC B JKypHAaJe MHCTPYKTaXKa.

[Ipu BbINOJMIHEHUH JTAOOPATOPHBIX Pa0OT 3ampeliaeTcs BKIOYaTh CHUIIOBOE
o0opynoBaHue 6€3 pa3pelieHus MpernoaaBaTets wiv JadbopaHTa.

B nabopartopun CTyIEHT BBINOJHIET SKCIIEPUMEHTAIBHYIO YacTh paboThl U
YepHOBbIE (HEOOXOAMMBIE) pacdeThl, IOCJIE€ YEro MPOTOKOJ HaOIIOJCHUNH WU
YEepHOBUK pAcyeTOB TMpPEACTABISECT IMpernojaBaTenio. PacdeTsl HE0O0XOAMMO
BBITIOJIHATH B cucteme CH.

OT4eT O BBINOJIHEHHOW paboTe MOJDKEH ObITh OQOPMIICH WHIUBUIYAIBHO
KaXIBIM CTYJICHTOM H JOJDKEH COJAEpKaTh Ha3BaHUE U 1EJb PalbOThI, KPATKYIO
METOJIMKY ITOCTAHOBKU U MPOBEICHUS OTbITA, MPUHIUITUAIIBHYIO CXEMY YCTAaHOBKH,
MIPOTOKOJ SKCTIEPUMEHTAIBHBIX W PACUYCTHBIX JAHHBIX B BUJEC TaOJHUIIBI, PACUCTHI,
rpauKy U BHIBOJBI.

MeTtoauyeckue peKOMeHAAMHU 10 MOATOTOBKE K 3K3aMeHY

[TonroToBka K 9JK3aMEHY OCYIIECTBISIETCS Ha OCHOBE JIEKIIMOHHOTO
MaTepuaia,Marepuaia J1abopaTOPHBIX 3aHATUN C O0s3aTENIbHBIM OOpaIllEHUEM K
OCHOBHBIMY4YE€OHUKaM Kypca. DTO HCKIIOYAeT OIMMMOKM B MOHMMAaHWW MaTepHaa,
o0Jier4aeT ero OCMbICIIEHHE, a TaK)Ke MPOKOMMEHTHUPYET MaTepuai MpuMepaMu H
WJUTIOCTPALUSIMH, KOTOPBIE B JICKIUAX HE MPUBOAMINUCH. O0s13aTeIbHBIM YCIOBHUEM
JIOTyCKa K 9K3aMEHY SBIISETCS BBHITIOJHEHHE M 3alluTa J1abopaTOPHBIX padoTH

HaJIMYKUC COACPKATCIBbHOI'O KOHCIICKTA HCKHHﬁ.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHUE
TUCTUTLIAHBI

OcBoenne AucUMIUIMHBL «TemmoTeXHUKa» MpeanojaracT HCIOIb30BaHUE
MYJbTUMEAUMHBIX YYEOHBIX ayAUTOpUl BMECTUMOCThIO Oonee 30 denoBek,
OCHAIIICHHBIX COBPEMEHHBIMH TEXHUYECKHUMH CpPEICTBAMH U JOCTYIIOM B CETh
Wntepuer. JlabopaTopHbie pabOThI MPOBOSATCS B TaOOPATOPUH TEPMOJIUHAMUKU U

TEIJI0MAaccOOOMeEHa, OCHAlIeHHOW  JTaOOpaTOpHBIMHM ~ yCTaHOBKAMH |



9KCIICPUMCHTAJIbHBIM CTCHAOM JISI IIPOBCACHUA J'Ia60paTOpHI>IX pa60T METOAaMH
HMUTAOUOHHOTO MOJACINPOBAHUA IIPOLCCCOB. I[J'IH CaMOCTOSITCIbHOM pa6OTI)I

CTyACHTaM JOCTYIIHbI KOMIIBIOTCPHBIC KJIACCbl W YHUTAJIIBHBIC 3aJIbl H&y‘-IHOﬁ

oubimorexku [IBOY.

HaumenoBanue
000py/10BAHHBIX
NoMeIleHU i

ITepeyeHb 0CHOBHOTO 000PYA0BAHMA

JlabGopaTopus
TEPMOJIUHAMUKH U
TEIIOMaccooOMeHa
Aymutopust E559 6

CreHfpl U1 BBIIOTHEHHS 1TAOOPaTOPHBIX paboT

KommnsrorepHslii kinace
Aynurtopus E 559 r

Momno60k HP ProOmne 400 All-in-One 19,5 (1600x900), Core
13-4150T, 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

KommnsrorepHslii kinace
Aynurtopus E 559 a

Momno60k HP ProOmne 400 All-in-One 19,5 (1600x900), Core
13-4150T, 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

UuranbHble 3as161 HayuHoit
ouomorexku JIBOY ¢
OTKPBITBIM JOCTYIIOM K (POHY
(xopmyc A - ypoeHb 10)

Momno60k HP ProOmne 400 All-in-One 19,5 (1600x900), Core
13-4150T, 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

Ckopoctb noctymna B MaTepuer 500 Mout/cexk.

PaGoune mecra g roged ¢ OrpaHUYEHHBIMH
BO3MOXXHOCTSIMH ~ 3/I0POBbSl  OCHAlICHbl  JUCILUIEMH WU
npuHTepamu  bpaitng;  oOopyaoBaHbl:  MOPTaTUBHBIMU
YCTPOMCTBAMM NIl YTEHHs IUIOCKONEUYaTHBIX TEKCTOB,
CKaHUPYIOLUMHU U YUTAIOIUMU MaIIMHAMHU
BHUJICOYBEIMYNTEIIEM C BO3MOXKHOCTBIO PETYJISLIMU IIBETOBBIX
CHEKTPOB; YBEIMYMBAIOLIIUMHU DJIEKTPOHHBIMH JIyIaMU U
yJIBTPa3BYKOBBIMHM MapKHUPOBIIMKAMU

MynbsTUMEaUITHAS Ay TUTOPUHU
E-933, E-934, E-433

mpoektop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cwm,
16:10 ¢ 1. mpUBOAOM; KpEIUIEHWE HACTEHHO-TIOTOJIOYHOE
ElproLargeElectrolProjecta; mpodeccuonansnas JXK-nmanensb
47", 500 Ka/m2, Full HD M4716CCBA LG; moacucrema
BUJICOMCTOYHHUKOB JoKyMeHT-kamepa CP355AF Avervision;

nojicucTeMa BUJICOKOMMYTAI1H; noJicucTeMa
ayIMOKOMMYTallud ¥ 3BYKOYCHUJIEHMS;  IOJCUCTEMA
WHTEpPAaKTUBHOrO  ympaBieHus;  OecrnpoBognsie  JIBC

obecrieyeHbl cucteMoi Ha 6a3e Touek gocrtyma 802.11a/b/g/n
2x2 MIMO(2SS)




[Ipunoxenue 1

MHHHCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHIS POCCUMCKON OEJNEPALINN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs

«JlanbHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET
(IBDY)

HEPEJOBAS MH)KEHEPHASA IIIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BAOMHXEHEPUU U IMTAIIEBBIX CACTEM»

YUEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHON
PABOTBI OBYUAIOHINXCSA
no gucuumianHe «TenmjiorexHuka
Hanpagsaenue noaroroBku 19.03.01 buorexnosorus

®opma NOATOTOBKH OYHAA

BaaauBocTok
2022



Ilnan-rpaduk BoINOJHEHUS CAMOCTOSITEILHON PA00THI MO JUCHUIJINHE

Ne Jara/cpoxkn Bua camocrosrenbHoin | IIpuMepHble ®opmMa KOHTPOJIA
n/n BbITIOJIHEHM I padoThbI HOPMBI
BpEeMeHHU Ha
BBIINIOJIHEHHE,
yac
1 1-10 nenens popadoTaTh KOHCTIIEKT 9 YO-1
cemectpa JCKIUH ¥ y4eOHYyIO

JUTEPATYPy MO pa3aeity
1 Texunyeckast
TEPMOMHAMHKA
OTBETHUTH Ha BOIIPOCHI 3 YO-1
JUTSL CAaMOTIPOBEPKHU
IMOJrOTOBUTHLCA K 3amure | 10 I1P-6

J1a00paTOPHBIX padoT
Nel,2.3,4

2 11-18 nenens popadoTaTh KOHCIIEKT 9 vVO-1
ceMecTpa JEKIMH U y4eOHYIO

JTUTEPATYpPy MO pa3Iely
2 Teopus TemoodMeHa

OTBETHUTH Ha BOIIPOCHI 3 YO-1
JUISL CAMOTIPOBEPKU

MOATOTOBUTHCSA K 3amuTe | 11 I1P-6
J1a00paTOPHBIX padoT

Ne5,6,7,8,9

Opranuzanusi CaMOCTOSITEIbHON PabOThI MPOU3BOJIUTCS B COOTBETCTBUU C
rpaduKkoM ydeOHoOrompoiecca 1 IiaH-rpaduKoOM BBITIOJHEHUS CAMOCTOSATEIbHON
pabotel. CamocTosiTenbHass paboTa CTyAeHTOB 1o Kypcy «TemnorexHukay
MpeaHa3HadYeHa JJIsi BHEAyIUTOPHOU pabOThIM HEOOXOAMMa NJisl 3aKpEeIUICHUs U
yrayOJaeHus 3HaHWUM, TOJYYEHHBIX Ha AayJUTOPHBIX 3aHATUAX, MOU3YUYEHUIO
JIOTIOJIHUTENBHBIX PA3JEI0B JUCHMILUIMHBI, 3aKPEIUICHUI0 MTPAKTHUYECKUX HABBIKOB
JUCLUMIUIMHBI, a TaKXke sl Pa3BUTUS y CTYACHTOB TBOPYECKUX HABBIKOB,
WHUIIMATUBBI, YMEHUSI OPTaHU30BaTh CBOE BPEMs.

CamocrosiTenpHasi paboTa BKIIIOYACT MPOPAOOTKY TEOPETHUYECKOTO Kypca,
OIICHKY COOCTBEHHBIX 3HAaHMM TMpPU TOMOIIM BOMPOCOB ISl CcoOecel0BaHUS
(ITpunoxenue 2).

Kpurtepuu oneHku (MUCbMEHHBII 0TBET)

v 100-86 ©OamnoB - eciau OTBET TMOKa3bIBaeT TIyOoOKoe U
CHCTEeMaTHUYECKOE 3HAHWE BCETO MaTepraa 1o IpoBepsieMOMy pa3zaeiy Kypca
¥ KOHKpeTHOTo Bompoca. CTyIeHT NeMOHCTPUPYET CBOOOJHOE BIaJCHHE
HAYYHBIM SI3BIKOM M  TEPMHUHOJOTHMEH COOTBETCTBYIOIETO  pasfelna



JUCUUTUIMHBI, 3HAaHUE OCHOBHOMW JIUTEPATYPbl M 3HAKOMCTBO C JJOTIOJIHUTEIHHO
PEKOMEHI0BAaHHOU JIUTEPaTYpOid, yOSAUTEIHHO U3JIaraeT OTBET.

v 85-76 - 6amIoB - 3HAaHKE OCHOBHOTO COICPKAHHUSI IPOBEPSIEMOTO
pa3zena Kypca, yMEHHE aHaJM3UpOBAaTh OCHOBHBIE MPOOJIEMBI B paMKax
pazznena  AWCHUIUIMHBI,  3HAaHWE  BaXXHEWIIUX  paboT M3  CIHUCKA
PEKOMEHJIOBAaHHON JUTEpaTypbl. B 1eJ0M JIOrMY4ecKH KOPPEKTHOE, HO HE
BCEr/la TOYHOE U apryMEHTUPOBAHHOE M3JI0KEHUE OTBETA.

v 75-61 - Gamn — MOBEPXHOCTHBIC 3HAHMS BAKHEHIIMX Pa3eiioB
IporpaMMbl M COJEpKaHUS paszfiesia JEKIMOHHOTO Kypca; 3aTpyIHEHHsS C
UCIIOJIb30BAaHUEM  TEPMUHOJOTUU  Y4eOHOM  JUCHUIUIMHBI;,  HETOJHOE
3HAKOMCTBO C PEKOMEHJIOBAHHOW JINTEPATYPOU; YACTUYHBIE 3aTPYAHEHUS C
BBIMIOJITHEHUEM IPEIYCMOTPEHHBIX MPOrpaMMON  3aJaHuil; CTpemJIeHUE
JIOTHYECKH ONPEJEICHHO U MOCIIE0BATEIbHO U3JI0KUTh OTBET.

v 60-50 GanoB — HE3HAaHKE, TUOO OTPHIBOYHOE MPECTABICHUE O
npeaMeTe Kypca B paMKax ydyeOHO-IpOrpaMMHOTO MaTepuaja; OTCYTCTBHUE
JIOTUYECKOM CBSI3U B OTBETE.



[Tpunoxenue 2

MHWHUCTEPCTBO HAVKH U BBICILIET'O OFPA3OBAHU S POCCUIMCKOMN ®EJIEPALIMNA
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENEHOE YUPEIKICHHE
BBICITIETO 00pa30BaHUs

«/labHeBOCTOYHBIN (eepajibHbII YHUBEPCUTET)
(IBDY)

HEPEJOBAA MH)KEHEPHASA IIIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BMAOMHKXEHEPUU U IMTAIIEBBIX CACTEM»

®OH/I OHEHOYHBIX CPEJICTB
no gucuuiuviuie «Temiorexnnka
Hanpagsaenue noaroroBku 19.03.01 buorexnosiorus
®opmMa MOArOTOBKH OYHAS

BaaguBocTok
2022



MMacnoptr ®OC

10 JUCHUIIIINHE «TennorexHuka

Koa u popmysmpoBka

Jrtanbl GOpMUPOBAHUS KOMIIETEHIMH

KOMIIETEHIIMH
[1IK-14 3Haer Mertoapl pelmieHUss 3aja4  [pPU  MOJCIUPOBAHUU
['otoBHOCTH MIPOLIECCOB TEeIIO- u MacconepeHoca B
HCII0Ib30BaTh OMOTEXHOJIOTHYCCKUX / TEXHOJIOTHYECKUX
COBPEMEHHBIE CUCTEMBI mpoliieccax.
aBTOMaTH3HPOBAHHOI'O VYMeer O6001IaTh JaHHBIE U MCIIOIL30BATh IPAKTUYECKHE
IPOCKTHPOBAHUA 3HAHUA JJIS UCCIIEN0BAHUS, Pa3paOOTKU U
peanu3aly TEXHOJIOTHI B PO eCCHOHATBHON
JIEATEIIbHOCTH C TPUMEHEHUEM COBPEMEHHBIX
CHUCTEM aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUSI.
Bnageer | HaBblkaMu HCMOJIB30BAHUS CIELIMATM3UPOBAHHOTO
mporpaMMHOTO  o0ecrieueHuss Il pacuera,
MOJICJTUPOBAHUS U ONTHUMM3AIMM  IPOIECCOB
TEII000MEHa B TEIUIOOOMEHHBIX ammapaTax Mpu
OCYILECTBJICHUU TEXHOJOTHYECKHUX ITPOLIECCOB
B IIPO(hEeCCUOHATIBHOM 1€ TENIbHOCTH.
T1K-19 3Haer Meroapl mpoBeeHUE W3MEpPEHUNM W HAOII0JEeHUN
['oToBHOCTB y4acTBOBATH MPOIECCOB TEIJIO- u MaccoIepeHoca B
B pa3pabOTKe MPOCKTHOM OMOTEXHOJIOTHYECKUX / TEXHOJOTHYECKUX
1 pabouelt TeXHUYEeCKOU Mpolleccax, COCTaBIE€HUE OIMHCAHUS TMPOBOANMBIX
JOKYMEHTalun HCCIIEIOBAHUI
Ymeer [ToaroraBnuBaTh NaHHBIE JIsI COCTABICHUS 0030pPOB,
OTUYETOB U HAYYHBIX MyOIHKAIHiA
Brnaneer | HaBpikaMu cocTaBiieHHE OTYETA MO BBITOJIHEHHOMY
3aIaHUI0, Y4YacTHE€ BO BHEIPEHUU PE3YyJIbTATOB
WCCJIEIOBAaHMM U pa3paboToK
Ne Kontpommpyem Koubl 1 aTamsl popMupoBaHus OreHOUHBIE CpEACTBA
n/n bIC pa3/iCiibl KOMHGTGHHI/Iﬁ TeKyHlI/Iﬁ POMEKYTOYHAS
AUCHHIUIAHEBL KOHTPOJIb aTTecTalus
1 Teopus K- Metompl  pemeHus 3agad  npu | YO-1 YO-1
TerI00OMeHa 14 MO/IE/IMPOBAHUHU TIPOLIECCOB TEIUIO- | (BOMPOCHI I | Bompoch K
u MaccomnepeHoca B TCKYyLICU SK3aMeHy
GI/IOTGXHOHOFI/ILICCKI/IX / MPOBEPKHU K
TEXHOJIOTHUECKUX Ipolieccax. pasneny 2)
O600maTh AaHHBIE M UCTIONL30BaTh | I1P-6
[paKTHYECKHE 3HAHHS nns | (maboparop-
WCCeNoBaHus,  pa3paboTKH U | HbIE paboTHI
peanu3anyn TEXHOJIOTHIA B | Ne5,6,7,8,9)
npodeccHoOHATLHON eI TEeNLHOCTH
C TIPUMEHCHUEM COBPEMEHHBIX
CHUCTEM ABTOMAaTU3UPOBAHHOTO
IIPOCKTUPOBAHUA.
Hasrikamu HUCIIOJIb30BAaHUA
CIICOHUAJIN3UPOBAHHOTO
IporpaMMHOTO O6CCHC‘I€HI/IH JJIsL
pacuceTta, MOACIHUPOBAHUA u




OIITUMM3allHU

TEIUIOOOMEHA B  TEIIIOOOMEHHBIX
anmaparax TpU  OCYIIECTBICHUU
TEXHOJIOTHYECKUX MPOIIECCOB

apoueccoB

YacTHBIE 3a/1a4M B OOIME 3aKOHBL.

peleHus

Bnageer metomamMu ONTHMHU3AIMU
TEIUIOTEXHUUYECKUX H
TEXHOJIOTHYECKHUX 3a1a4.

B npodeCcCHOHANBHON
JIESITEIbHOCTH.
2 TexHuyeckas [K- 3Haet METO/IbI nposenenue | YO-1 YO-1
tepmommHamuka | 19 U3MEPCHUI u HaOmo/ieHnit | (gompocsl s | Bompocs k
TPOIECCOB M PEMICHHs CTOMMMX | pepyyyei K3aMeHy
3a]a4 C UCIOJb30BAaHUEM METOJIOB npoBepKH K
TEPMOJUHAMUKHU TEOpHUU
TEIUI000MEHA. paszeny 1)
TFOTOBHOCTBIO  Yy4acTBOBaTh B 11P-6
paspaboTke mpoekTHOH u paboueii | (1aboparop-
TEXHUYECKOM JTOKYMEHTAIIUU HBIC  PabOTHI
VMeeT aHanu3upoBath U 06001aTh | No 1,2,3,4)

IIxaJjia oueHUBaHUs YPOBHA CPOPMHUPOBAHHOCTH KOMIIETEHIUM
o AucuuIuiuHe « TenjiorexHuka»

Kon u Jrtanbl GopMUpPOBaAHUSA KpHUTepuu NoKAa3aTeJ I 0aJL1bI
¢opmyaupoBka KOMIIeTEeHUMH
KOMIIETEHIM U
METO/IBI PEIICHUS 3a1a4 | 3HAET METOJBI CIOCOOHOCTh 45-64
Opy  MOJIENIMPOBAHUU | PEIICHHUs 3aJlad MPU | aHAIM3UPOBATH
MPOLIECCOB TEIUIO- U | MOJEINPOBAHUU METO/JIbI pEIICHUS
3HAeT MaccormepeHoca B | IPOIECCOB TEILIO- 3a/1a4 npu
(n OpOTOB OMOTEXHOJIOTHYECKHX / | U MaccomepeHoca B | MOJCIMPOBAHUN
. TEXHOJIOTHYECKUX OMOTEXHOJIOTHYECK | MPOIECCOB TEILIO-
LA mpoLeccax. ux / U MaccolepeHoca B
YPOBEHB) TEXHOJOTHYECKUX OMOTEXHOJIOTHYECK
mporieccax ux /
11K-14 TEXHOJIOTHYECKUX
TOTOBHOCTBHIO npoueccax
HCIIOB30BATh 000011aTh JaHHBIC U yMeeT 000011aTh CITOCOOHOCTh 65-84
COBPEMEHHEIE HCIIOJIB30BAaTh JaHHBIE U 00001IaTh JaHHbBIE
MPAKTHYECKHUE 3HAHUS HCII0JIb30BaTh M HCII0JIb30BaTh
CHUCTEMBI
JIJISL UCCIICIOBAHMUS, MPaKTUIECKUE MPaKTUIECKUE
ABTOMAaTU3MpO pa3paboTKy 1 SHAHMS IS SHAHMS IS
BAaHHOI'O peann3anun HUCCJIEIOBaHUs, HUCCJIEIOBaHUs,
IIPOCKTUPOBAH TEXHOJIOTUI B pa3pa60TKI/I u pa3pa60TKI/I u
ust yMmeer npodeccroHabHOM peanuzanuu peanuzanuu
(HpO[[BI/IHy JIeATEeIIbHOCTH C TEXHOJIOTHH B TEXHOJIOTHH B
THIH) MPUMEHEHHUEM mpoeCCHOHATBHOMN E[pO(beCCI/IOHaIH)HO
COBPEMEHHBIX CUCTEM JIeATEIILHOCTH C W IeATeTLHOCTH C
aBTOMAaTU3UPOBAHHOIO | MPUMEHEHHEM MIPUMEHEHHEM
MIPOEKTUPOBAHMSI. COBPEMEHHBIX COBPEMEHHBIX
cHucTeM cHucTeM
ABTOMATH3UPOBAaHH | aBTOMAaTHU3WPOBAaHH
oro oro
TPOEKTUPOBAHUS TPOEKTUPOBAHUS




HaBbIKaMU BJaJie€T HABBIKAMU | CIIOCOOHOCTb 85-100
UCIIOJIb30BaAHUSA HCIIOJIb30BaHUA HCIIOJIB30BATh
CIICHHUAJIU3UPOBAHHOT O CIicHaJIn3upoOBaHH CIicHaJIn3upoOBaHH
MMporpaMMHOTO oro mnporpaMmMHOIO o¢c IporpaMMHOC
obecneueHUs Uit | obecmieueHnss A | oOecriedeHue  JIIst
pacuera, pacuera, pacuera,
MOICIUPOBAHUA )51 MOACINPOBAHUA H MOACINPOBAHUA U
ONITUMU3AIIUN OIITUMU3ALINN OIITUMU3ALINN
BJIagcecT MIpOIECCOB TIPOIIECCOB POLECCOB
(BBICOKI/II?'I) TEII000MeHa B | TeruiooOMeHa B | TemiooOMeHa B
TEII000MEHHBIX TEII000MEHHBIX TEII000MEHHBIX
ammaparax IpH | ammaparax MY | ammaparax npu
OCYIIECTBJIICHNU OCYIICCTBJICHNUU OCYIIECTBJICHUU
TEXHOJIOI'MYCCKUX TEXHOJOT'MYCCKUX TEXHOJOT'MYCCKUX
IMpo1EeCCcoB npoueccoB npoueccoB
B IPOQeCCUOHATBHOM B B
JIeSITeIIbHOCTH. npodeccroHanpHO#l | npodeccroHanbHO
JCATCIBbHOCTH. U JCATCIBbHOCTH.
METOIbI 3HaeT METOJBI | CMOCOOHOCTH 45-64
MIPOBEICHUE IIPOBEJICHHE aHATN3NPOBATE
HU3MEepeHU u | m3mepennii  n | METOABI
HAOJTIO ICHUT HaOJIOICHU I TpOBEACHHC
IPOLIECCOB  TEIJIO- | MPOILIECCOB e
¥ MaccoIepeHoca B | TeIo- y | Habmozenui
OMOTEXHOJIOTMYECK | MaccomepeHoca | POLCCCOB
3HaeT UX / B TCIIJIO0- n
(IIOPOTOB | TeXHONOTHYECKUX Guorexnostorpy | MaccomepeHoca
BIi nporeccax, ECKHX /| B
YPOBEHb) | cocraBieHHE TexHomTormuecky | OHOTEXHOIOrHY
OTTHCAHUS X  mpomeccax, | CCKUX /
IPOBOJMMBIX COCTaBIIEHUE TEXHOJIOTIIECK
UCCIIeI0BAHMIA OITHUCAHUS ux  Ipomeccax,
MPOBOMBIX COCTaBJICHUE
I1K-19 uccinenoBanmii | ONHCaHMA
['oTroBHOCTB MPOBOIUMBIX
y4acTBOBATh B UCCIIEIOBAHUI
pa3paboTke MOATOTaBINBATH yMeeT CIIOCOBHOCTE 65-84
IPOEKTHOU M JaHHBIE s | moAroTaBpiauBaThy | HOATOTaBJIKWBAT
paboueii COCTaBIICHUS JIAHHBIE quIst | b JIaHHBIE  JUIS
TEXHUUYECKON yMeer 0030pOB, OTUETOB U | COCTaBJICHHUS COCTaBJICHUA
AOKYMEHTAUNHN | (1o | HAYHBIX 0030pOB, 0030pOB,
Thii) myOnuKanui OTYETOB u | OTHETOB u
Hay4HBIX HayqHBIX
myOnuKanui myOMKanmii
HaBBIKAMH BJIAJIEET CIOCOOHOCTh 85-100
COCTaBIICHHE HaBBIKAMH UCIIOJIB30BATE
oTyera 0 | cocTaBJICHHE HaBbIKH
BBITIOJTHEHHOMY oT4eTa o | COCTABICHHC
BlajieeT | 33[aHMIO, YydacTue | BhimonHeHHomy | OT1¢Ta 1o
(BBICOKHIA) | BO BHEJIPEHUH | 3a/[aHHIO, BBITTOTHEHHOMY
pe3ynbTaToB yaacTue po | SAAaHHIO,
WCCICNOBAHUNA M | BHEAPEHUH ydacTue BO
pa3paboToK pe3yIbTaToB BHCApCHHH
uccnenoBanuii u | P€3Y/IPTATOB




pazpaboTok WCCIICIOBAaHUH U
pa3paboTok

OneHoyHblIe CpeacTsa 1Jisl IPOMEKYT OYHOI aTTecTalumn

[IpoMexyTouHass aTTecTanusl BKIIOYAET OTBET CTYAEHTAa Ha BOIPOCHI K
3a4eTy, K3aMEHY U MPOXOKIECHUE UTOTOBOTO TECTA.
Bonpocsl k 3k3aMeHy

TepmoauHamMuueckoe padboyee Telo.
AHanuTHYECKOE BBIpAKEHHE TIEPBOT0 3aKOHA TEPMOAMHAMHUKH.
Bbruncnenue sHTponuu.

4. IlapameTpsl COCTOSTHUS TEPMOJIMHAMUYECKOTO pabovero teia
(naBieHue).

5. Csa3b Mmexay Temnoemkoctssmu Cp u Cv.

6. IlapameTpbl COCTOSIHUS TEPMOJUHAMHYECKOTO paboyero Tena
(Temneparypa).

7. TlapameTpbl COCTOSIHUS TEPMOJMHAMHYECKOTO paboyero Temia
(yoenbHbIA 00bEM)

8. DOuranbnusg- GyHKIUS COCTOSHHUS.

9. VYpaBHeHUE COCTOSIHHUS WICAITBHOTO Ta3a. Y HUBEepcalbHas Ta30Bas
MOCTOSTHHAS

10. N3oxopHBIii Tpolecc.

11. 306apHsbIii pouecc.

12. U3oTepmuueckuii mporiecc.

13. AnuaGaTtHbIi TIpoIiecc.

14. TlonmuTpomnHbI# TIpoLIecC.

15. Cmecu ra3oB, 3aJJaHHBIC 00BEMHBIM COCTaBOM.

16. Briunciienue TemIoeMKOCTH B MOJUTPOITHOM IIpOLiecce.

17. KpyroBsie npouecchl Uin HUKIbIL.

18. PeanbHbie rasbi.

19. Ilpsimoii LUK

20. VicTuHHas WM MTHOBEHHAS TEIUIOEMKOCTh. VI3MEHEHHE TEIIOEMKOCTH
oT 0 10 6ECKOHEYHOCTH.

21. TernnoeMKOCTh B M30XOPHBIX U M300apHBIX Mpolieccax.

22. OnpeneneHre SHTPOIMUU B U30XOPHOM IpoLiecce.

23. BpIYnClieHHE TETIIOEMKOCTH.

24. Onpenenenre YHTPOIUU B U300apHOM TPOIIECCE.

25. Brruucnenue TemioThl.

26. OnpezeneHue SHTPOIIUU B U30TEPMUUYECKOM IPOLIECCE.

2. Beruucnenve TEmIOThl ¥ TEIJIOEMKOCTH 171l CMECH Ta30B.

28. CBOIiCTBa BIAXKHOTO BO3/IyXa.

wn e




29. Pabora.

30. Onpenenenre YHTATBIUHN BIAXKHOTO BO3/IyXa

31. BHyTpeHHSs SJHEPTHSL.

32. DuTponus — GYHKIHUS COCTOSHHUSL.

33. BeruncieHne BHyTpEHHEH SHEPTUH.

34. VI3aMeHeHue TeI0BIaKHOCTHOTO COCTOSIHUS BIQXKHOTO BO3/yXa.

35. IIpormecc HarpeBa u oxJaxkAcHUS Bo3ayxa B |-d muarpamme.

36. IIpsmoit muki KapHo u ero anamus.

37. O6parnbiit uki KapHo u ero ananus.

38. ®opMyIHPOBKH U COJEP’KaHUE BTOPOTO Havajga TePMOJUHAMUKH.

39. AHaTUTHUYECKOE BBIPAXKEHUE BTOPOTO Hayaia TePMOJIMHAMUKHY.

40. Briuucienue SHTPONUH UI€ATLHOTO Ta3a.

41. [lonsatue 06 0OpaTUMBIX U HEOOPATUMBIX MPOIIECCaX.

42. TlepBoe u BTOpOE Havajla TEPMOJAUHAMUKH TSI OOPATUMBIX U
HEOOpaTUMBIX MPOLIECCOB.

43. DHTpONHUS 3aMKHYTOW TEPMOIMHAMHYECKOU CHCTEMEI.

44, CTaTUCTHYECKOE BhIpA)KEHUE BTOPOTO Hayaa.

45. I'paHu1Ibl TPUMEHUMOCTH IIEPBOTO U BTOPOr0 Hayajga TEPMOAUHAMUKH.

46. lnarpamma T-S u ee cBoiicTBa.

47. Ilponeccsl B koopauHarax T-S.

48. Huxn Kapno B koopaunarax T-S.

49. KakoBa ¢pu3nyeckas cyLHOCTb Nnepeaaym TenoTbl Npwm
TEen/JIoNnpoBOAHOCTU?

50. C moMomibI0 4eTo OCYIIECTBISAETCS TEIUIO0OOMEH MPY KOHBEKITAHN ?

51. C noMomib10 4ero OCyecTBISAETCS JIyUYUCThIA TEMI000MEH?

52. Yto Takoe TemMmeparypHoe mosye?

53. Uto Takoe TemrepaTypHbIi TPaAUeHT?

54. Kak 3anucsiBaetcsi ypaBHeHne Oypbe?

55. YTo Takoe TemIoBOM NOTOK U MJIOTHOCTh TEMJIOBOIO MOTOKA?

56. Kak onpenensieTcst TeMnepaTypHbIii Harmop?

57.4Yrto Takoe KOA(p(GUIMEHT TEIJIOMPOBOJHOCTH, B KaKUX EIUHUIIAX OH
uzmepsiercs?

58. Uto Takoe ycia0BUs OAHO3HAYHOCTH, KaK OHH MOAPA3IEIISIIOTCS ?

59. 1o xakoMy 3aKOHY M3MEHSIETCS TeMIlepaTypa B OJHOCIONHOM MIIOCKOMN
CTeHKE?

60. Or KakuxX BEIMYMH 3aBUCUT TEIUIOBOM IIOTOK, IIepeaBacMblit
TEIJIONPOBOAHOCTHIO Yepe3 OAHOCIONHYIO MIIOCKYIO CTEHKY?

61. OObsICHUTE NOHATHE KTEPMHUUECKOE COMTPOTUBIICHUE CTEHKI.

62. OT KakMxX BEJIUYMH 3aBUCHUT TEIUIONPOBOIHOCTh  OJHOCIONHOMN
UUIMHAPUYECKON CTEHKU?

63. UTo Takoe CI0XKHBIN TEMI000MEH?

64. Yto HAa3bIBACTCS Teronepegayen? [TIpuBegute MIPUMEPBI
TEIJIONEepeauH.

65. BeiBemuTe OCHOBHOE YypaBHEHHE TEIUIONEPENayd i OJHOCIOWHOU
IJIOCKOM CTEHKH.



66. Uto Ha3eiBaeTcst KOAhPUIMEHTOM Terionepeaayu?

67. UTo Ha3BIBACTCS TOJHBIM TEPMUYECKUM COIMPOTUBIICHUEM, U M3 KaKUX
BEJIMYMH OHO CKJIQJIbIBACTCSI?

68. [lepeqaua TemjaoOTHl 4Yepe3 MHOTOCIOWHYIO IIJIOCKYIO CTEHKY W
KO3 GUIIUEHT TeTIoNepeayn JIjis Hee.

69. Ilepeqaua TemaoOTH Yepe3 OJHOCIOMHYIO MHJIMHAPUYECKYIO CTEHKY:
BBIBOJI YPaBHEHHUSI.

70. TernmoBo# MOTOK 1 KO3 PUITMEHT TeIIonepeaul Yepe3 MHOTOCTIOMHY O
IUJIMHAPUYECKYIO CTEHKY.

/1. Yto Ha3pIBaeTCAd KPUTHUECKUM JIUAMETPOM H30JSLUU, U Kak OH
onpexaensiercs?

72. Kakue TpeOyloTcsl yCJIOBUS, 4YTOOBI M3OJIAIMS yMEHbIIajda MOTepU
TEIUIOTHI?

73. Kakoe cymectByer o0miee MpaBWwiIo A UHTCHCU(DHUKAIIH
Temionepeaayn’?

74. O0bsacHUTE 00I1IME 3aKOHOMEPHOCTH HECTAITMOHAPHBIX MPOIIECCOB.

75. YUto Ha3bIBaE€TCS KOHBEKTUBHBIM TEIIIOOOMEHOM?

76. Uto Takoe TtemoHocHuTeNnb? Kakue TEMIOHOCHUTENN HCIONB3YIOTCS B
TEXHHKE JIJIS POIIECCOB TETIoMaccoooMena?

['7. Kakue ¢pu3znueckue CBOMCTBA TEIUIOHOCUTEIEN BIUSAIOT HAa TEINIO00OMEH ?

78. UTo Ha3bIBAIOT TEIJIOOTAAYECH?

79. KakoB (u3nueckuii CMBICT WU EIUHUIBI HU3MEpEeHHs KOdPUIlMeHTa
TEIJI00TAAun?

80. 3anummre ypaBHenue HrioroHa-Puxmana u 0ObsICHUTE BCE BXOJISIINE B
HETO BEJINYUHBI.

81. Yro Takoe Teopus mog00us U I YETO OHA MpeHa3HaueHa?

82.Kak ¢ TIOMONIBI0O KPUTEPUATHHOTO YpaBHEHUS KOHBEKTHBHOTO
TEMI000MeHa ONpeeIuTh KOAP(ULUHUEHT TEII00TAAUH?

83. KakoBbI OCHOBHBIE OCOOCHHOCTH JTYYHUCTOTO TEII00OMeHa?

84. Kakue Tena Ha3bIBAOTCS a0COJIFOTHO YEPHBIM, aOCOTIOTHO OCNIBIM W
a0COJIIOTHO MPO3pAYHBIM?

85. Kak ompenesnsieTcsi MOBEPXHOCTHAS IJIOTHOCTh MOTOKA WHTETPaIbHOTO
U3IIy4YeHUs?

86. B ueMm cymnocTs 3akoHOB [lnanka u Buna?

87. KakoBo mpakTtrdeckoe nmpuMeHeHre 3akona Buna?

88. B ueMm cymnocTs 3akona Ctedana — bonpiimana?

89. B uem cymnocTh 3akoHa Kupxroda?

90. 3akon JlamOepTa. /{151 KakuxX T€JI OH MPUMEHUM?

91. Yrto Takoe maccooOMeH? B KakuxX TEXHOJIOTHYECKUX MPOIECCax U
YCTaHOBKAax OH BCTpeyaeTcs (MPUBECTH MPUMEPHI)?

92. Yto takoe nuddys3usa? Kakue Bunpl nuddysun Bam n3sectHbr?

93. Yem 00ycnoBIeHBI IPOLIECCHI TEPMO- U Oapoauddy3uun?

94. Kakue ycTpoiicTBa Ha3bIBAIOTCS TEINIOMACCOOOMEHHBIMU anmnaparamu?

95. Kak knaccuuiupyroTcs TerioMaccooOMEHHbIe armapaThbl?

96. I1o kakuM cxeMaM OCYIIECTBIIAECTCS JBUKEHUE TEIJIOHOCUTENEH B



TETJIOMACCOOOMEHHBIX allrraparax.

KpHTepI/II/I BBICTABJICHUA OLICHKU CTYACHTY HAa IK3aMCHE
o JTUCIMIIIMHE «TemaorexHuka»:

Baniabl Onenka
(peiTHHTOB 3auera/ TpedoBanus Kk chpOpMUPOBAHHBIM KOMIIETEHHAM
O OIICHKH) IK3aMeHa
(cranpaprtHas)

100-86 O1eHKa «OTJIUYHO» BBICTABIISCTCA CTYACHTY, €CJIM OH
rIyOoKO u MIPOYHO YCBOWII IPOrPaMMHBIN
Marepua,3HaeT OCHOBBI TEXHUYECKOU
TEPMOAMHAMHKH, ITOHATUSN3aKOHBITIPOIIECCOBTEILIONPO
BOJHOCTH,
KOHBEKTHBHOT'OTEIIIO0OMEHaBOTHO(ha3HOMCpe e,
TeII000MeHarnpu(})a3oBBIXITPEBPAIICHHX,
JTY4YUCTOrOTEIII000MEHA,
MOJIEKYJISIpHOU AN (P PY3NMHMKOHBEKTUBHOTOMAaccO0OMeH
a, HEOOXOIUMBIE
BOOJIACTHAKCIIEPUMEHTAILHOTONPACUYETHO-
TEOPETUUECKOTONCCIIEIOBAHUSIPOIIECCOBTEILIO-
MMaccooOMeHaBpa3IMYHbIXANIapaTaXnyCTPOMCTBAX,
HCYEPIBIBAOIIIE, ITOCIICIOBATEIILHO, Y€TKO U JIOTHICCKHU
CTPOITHO €ro M3J1araeT, yMeeT TECHO yBSI3bIBATh TEOPHUIO
c IIPaKTHKOM,
PaCcCUUTHIBATHIIPOIIECCHITEINIOMACCONIEPEHOCA
nodopmysiam,

MIPUBOIMMBIMBCOOTBETCTBYIOIIEH yUeOHOUHCITPABOYHOM
IuTepaType, CBOOOIHO CIIpaBISIETCS C 3aJav4aMH,
BONIPOCAaMHU W JIPYTUMH BUJAMH MPUMEHEHUS 3HAHUM,
mpudeM  HE  3aTPyJHSEeTCI C  OTBETOM  IPH
BUJIOM3MEHEHUH 3aJjaHHii, KCIONb3yeT B OTBETE
MaTepuag MOHOTPa(QUUYECKON JIUTEPATyphl, MPABHIBLHO
000CHOBBIBAET MIPUHSATOE pelieHue, BIIaJICET
Pa3HOCTOPOHHUMH HABBIKAMH U IPUEMAMHK BBITIOJTHEHHS
MIPAKTUIECKHIX 3a7ad4. Bnaneer HaBbIKAMH
IKCIIEPUMEHTATLHOTOMCCIICIOBAHUATIPOIIECCOBTEILIOMA
CCOIepeHoca,
MIPOTEKAOIINXBKOHKPETHBIXTEXHUIECKIX CHCTEMAX.
OTnuyHO BNaJeeT TEOPETHUESCKUMH 3HAHUSIMH U yMEET
WX WCIOJIb30BaTh HA MPAKTHKE, OCHOBHIBASCH MPU STOM
HE TOJIbKO Ha JICKIIMOHHBII MaTepual, a CTaBi B OCHOBY
nHGOpPMALIMIO W HAaBBIKM, MPUOOPETEHHbIE IPHU
CaMOCTOSITeNIbHOM padoTe.

«3aumeHnoy/
KOMIUYHOY




banibl
(perTHHTOB
O OLIEHKH)

Onenka
3ayera/
IK3aMeHa
(cranmapTHas)

TpeodoBanus kK chopMUPOBAHHBIM KOMIIETEHIIUAM

85-76

«3aumenoy/
«xopouLoy

OlneHKa «XOpOIIO» BBICTABIAECTCS CTYACHTY, €CIH OH
TBEPAO 3HAaeT MaTepuaj, IPpaMOTHO M IO CYIIECTBY
W3JIaraeT ero, He IOMYyCKas CYIECTBEHHBIX HETOUHOCTE!
B OTBETE Ha BONPOC, NPAaBUIBHO MPUMEHSET
TEOPETUUECKUE MOJIOKEHUS npu pelieHun
MPaKTUYECKMX  BONPOCOB W 3ajJay,  BIaJeeT
HEOOXOMUMBIMH  HaBBIKAMH W NPHEMaMH  UX
BbINIONTHEHUS. JlocTaTouHO YBEPEHHO orepupyer
CHEIHUATbHBIMU TEXHUYECKUMU TEPMUHAMH. XOPOIIO
BIIA/ICET TEOPETHUECKUMH 3HAHUSIMH.

75-61

«3aumenoy/
«y00871em8op
UmenbHo»

Ouenka «YJIOBJIETBOPUTEIHLHO BBICTaBJISICTCS
CTYJIEHTY, €CIId OH MMEET 3HAaHMS TOJBKO OCHOBHOIO
Marepuanga, HO HE YCBOWI €ro JeTajeil, JOIyCKaeT
HETOYHOCTH, HEJ0CTATOYHO MpaBUJIbHBIE
(hopMyJITHPOBKH, HapyILIECHUS JIOTUYECKOM
MOCJIEIOBATEILHOCTH B HM3JIOKEHUU IPOTPAMMHOIO
Marepuaia, UICIIBITHIBAET 3aTPYIHEHUSI ITPH BBITTOJIHEHUN
MpakTU4eckux pador.JlomyckaeTr mpu oTBeTe OMIMOKH U
HETOYHOCTHU HE SBISIOIMIUECS KPUTHUECKUMU. YacTHUHO
YBEPEHHO ONEPUPYET CHEIUAIbHBIMH TEXHUYECKUMU
TEPMUHAMHU. Y 10BAETBOPUTETHHO BIIAZICET
TEOPETUYECKUMU 3HAHUSIMHU.

60-50

«He
3aumeHnoy/
«Hey00se1ems
OpuUmMenbHO»

OneHka  «HEYJOBJIETBOPUTEIBHO»  BBICTaBISIETCA
CTYACHTY, KOTOPbI HE 3HAeT 3HAUYUTENbHOM YacTu
MIPOrpaMMHOTO MaTrepHasa, JOMYCKaeT CYIIECTBEHHBIE
OLIMOKHM, HEYBEPEHHO, C OOJBIIMMH 3aTpyJHEHUSIMHU
BBINIOJIHSET TpakTHueckue padotel. Kax mpaswuio,
OLIEHKA «HEYAOBJIETBOPUTEIILHO» CTABUTCS CTYJEHTaM,
KOTOpblE HE MOTYT TMpOJOJDKUTH o0OydeHue 0Oe3
JIOTIOJTHUTEBHBIX ~ 3aHATHM 1O  COOTBETCTBYIOIIEH
nucturuHe. Jlormyckaer mpu oTBeTe TpyOble OIIMOKH,
WIM HE MOXXET JIOTMYEeCKU BBICTpOUTH oTBeT. He ymeer
OIIepupOBaThH CTIeUATbHBIMA TEXHUYECKUMHU
tepMuHaMmu. [loka3piBaeT He 3HaHUE OOJbLIEH YacTu
TEOPETUYECKOr0 MaTepuaa.




