MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIHN
(enepanbHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKIACHHE
BBICIIET0 00pa30BaHUs

«JlanbHeBOCTOYHBIN (enepabHbIii YHUBEPCUTET»
(ABDY)

HNOJIATEXHUYECKUA HHCTUTYT (ILIKOJIA)
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PABOYAS TIPOI'PAMMA JUCIHUITVIMHBI

Temnorexuuka
CrnenuaabHoctb 21.05.04 T'opHoe aeJio
Cneunanusanus: [llaxTHoe U noa3eMHOe CTPOUTEILCTBO
®opMa MOATOTOBKH — OYHAA

Kypc 3 cemectp 5
nekiuu _18  dac.
npakTudyeckue 3aHaTus 18 wac.

naboparopHbie padoTel 36 dac.

B TOM 4mcIie ¢ ucronb3oBanneM MAO jiek. 6 /mp. /na6. 14 wyac.
BCETO YacOB ayJUTOPHOW HATPy3Ku_ 72 qac.

B TOM 4ucIie ¢ ucnoiab3zoBanueM MAO 20 yac.

camocrosiTenpHas pabora 36 qac.

KOHTPOJIbHBIE pabOTHI (KOJIUYECTBO)

KypcoBasi paboTa / KypcOBOM MPOEKT - CEMECTp

3a4er 5 ceMecTp

9K3aMeH CeMecTp

PaGowass mporpamMmma cocTaBieHa B COOTBETCTBHM ¢ TpeOoBaHWsAMHU  (eaepaTbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa BBICHIETO MPO(ecCHOHATbHOrO 00pa3oBaHus,
YTBEPKIECHHOTO MpuKa3oM MuHHCcTepcTBa 00pa3zoBanus U Hayku PD ot 17.10.2016 1. Ne 1298.

Pabouas mporpamma o6cyXk/eHa Ha 3acelaHuu OTAENIEHUs TOPHOro M HedTerazoBoro ena,
npotokoi Ne 3 ot 18 stuBaps 2022 r.

Jupektop oTaeneHus ropHoro u Hedrerazosoro aena H.B. Illectakos
CocraBHTeNb: CTApIINI MPETOJaBaTeIh OICTICHUS SHEPTETUKN U IHEPTroCcOepeKeHUS
ConoseéBa T. A.



O0opoTHas ctopoHa THTYJIbHOrO JucTa PILJI

1. PabGouas nporpamma nepecMoTpeHa Ha 3aC€JaHUU OTJEJIEHHUsS] TOPHOrO U He(TEra3oBoro Jeina
U YTBEpXKJI€Ha Ha 3aCelaHuy OT/EJIECHUS TOPHOro U HedTera3oBoro Jena, MpoTOKOJ OT « »
202 1. Ne

2. Paboyas nmporpamma nepecMOTpeHa Ha 3ace€JaHuU OTJICJIEHUS TOPHOTO U HEe()TEra30BOro aerna
U YTBEpXKJI€HA Ha 3aC€aHuU OT/AEJICHHUS TOPHOTO M HEe(TEera3oBoro aena, MpoTOKON OT « »
202 1. Ne

3. Pabouas mporpamma rnepecMoTpeHa Ha 3acelaHuu OTJENICHUsI TOPHOIO U HETEera3oBoro jaeia
U YTBEpXKJI€Ha Ha 3aCelaHuU OT/EJIECHUS TOPHOro U He(Tera3oBoro Jeina, MpoTOKOI OT « »
202 1. Ne

4. Pabouast mporpaMma nepecMOTpeHa Ha 3aceJaHiH OT/IEJICHUsI TOPHOTO U He(pTera3oBoro ziena
U YTBEpXKJIeHA Ha 3aCeaHWU OT/AEJICHHUS TOPHOTO M HEe(TEera3oBoro aena, mpoTOKOI OT « »
202 1. Ne

5. Pabouas mporpamma rnepecMoTpeHa Ha 3aCelaHuu OTJENICHUsI TOPHOIO U HETEera3oBoro jaeia
U YTBEpXKJIeHa Ha 3aCelaHuU OT/AEJICHUS TOPHOro U He(Tera3oBoro Jena, MpoTOKOI OT « »
202 r. Ne




JIucT perucTpanuu u3MeHeHHu
OcnoBHas npodeccronanbHas o0pazoBaTeiabHas IporpaMma
BBICIIIET0 00pa30BaHUs
110 HarpaBiieHH1o noarotosku 21.05.04 I'opuoe neno
cnenuanu3anus «lllaxTHOe U MO3eMHOE CTPOUTETBCTBOY

KoMmnonenT
OIIOIL, B Buja usmMeneHnus IHoanuck
Ne JdaTa u ocHOBaHue o
N KOTOPbIii (M3MeHeH, 3aMeHeH, OTBETCTBEHHOI0
n/n | BHeCeHHWs U3MEHEeHU
BHeECEHbI AHHYJMPOBAaH) Juua
U3MEHEeHHUsl
1 | [IPUKA3 Ne 12-13-1192 |aOIIOIlI, T'UA, |BHecTH u3MeHeHHS B B.H. Makumua
ot 28.06.2022 O PIIJI, cOOpHUK |Ha3BaHWUU CTPYKTYPHOTO
BHECCHHMHY U3MCHECHUHU B IIPaKTHUK noapa3aciiCHu:
CTPYKTYpY W IITATHYIO 3amena OTeneHue
YHCIEHHOCTH JIBOY TOPHOTO M HEePTEra30BOro
nena
Ha J/lenmaprameHT
MOHUTOPUHTA U OCBOCHHS
reopecypcoB




AHHOTAIIUAS
Pa6oqaﬂ HporpaMMa JAUCIUITIINHBI ((TCHJ'IOTCXHHKEI)) Hpez[Ha:sHaqua JJIA

CTYIEHTOB, oOyuatomuxcs cneruanpbHoctn  21.05.04  «TopHoe  memoy,
cneruanu3anus «lllaxTHoe u oI3eMHOE CTPOUTETHLCTBOY» U OTHOCUTCS K 0a30BOM
gactu Oyioka 1 Jucrurumaer (Moxyin) yaeOHoro tiana (uaaekc b1.5.23).

OO6mast Tpy10EMKOCTh JUCIUIUIMHBI COCTABISIET 3 3auéTHbIe enuHullbl, 108
yaca. Y4eOHbIM IUJITAaHOM IMPEAYCMOTpPEHbI: JIEeKIIMOHHbIE 3aHsATus (18 wyacon),
nabopatopHbele paboTel (36 yacoB), mpakThueckue 3aHATHA (18 Yacos)
camocTrosiTenbHass pabota cTyAeHTOB (36 uacoB). dopMa KOHTPOJIS — 3ader.
JucuurrHa peanusyercs Ha 3 Kypce B 5-M ceMecTpe.

JucuuminHa Oa3upyercsi Ha 3HAHUSX, TOJYYEHHBIX CTYACHTAMU IMpU
M3YYEHUM JUCHUIUIMH: «MaremaTtuueckuii aHanus», «JIuneliHas anreOpa u
aHAIUTHYECKasi TeOMETPUs», « DU3UKaY.

Heab AMCUUNIMHBI

— (dopmupoBaHre 0a30BbIX 3HAHUW O (PYHIAMEHTAIBHBIX 3aKOHAX U
MOHATUM  TEPMOJMHAMHUKH,  TEIJIOMAaccooOMEHa U TEIUIOTEXHUYECKHUX
YCTPOMCTBAxX, JEUCTBHUE KOTOPBIX CBS3aHO C MOJYYECHHEM, MPeoOpa3oBaHUEM U
UCITOJIb30BAaHUEM TEIUIOBOM SHEPTUU € OLIEHKON MX 3(h(PEKTUBHOCTH.

3ajaueil U3y4eHUs JUCUUIUINHBI SIBJISIETCS:

- O3HAKOMHUTCS C OCHOBHBIMHM 3aKOHAMHU TEXHUYECKON TEPMOJUHAMHKHU U
TEILIOMAacCOOOMEHA;

- pa3o0OpaThCsi M YCBOWTH OCHOBHBIC YpPaBHEHHS, OINUCHIBAIOIINE TPOIECC
npeoOpa3oBaHUsl SHEPTUU;

- HAy4YUTbCS ONTUMH3AIMU MEXAaHW3MOB JHEPTOINPEBPAIICHUN B IUKIIAX
TEIJIOYCTAaHOBOK.

JI1s1 yCTIeIIHOTO M3YYEeHUs TUCHMIUIMHBL « TerIoTeXHuKay y 00yJaromuxcs
JOJDKHA OBITH c(hOpMUPOBAHA CIIEAYIONIAs MpeIBapUTEIbHAS KOMITCTCHIINS

— TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOpEaM3allui, HCIOIb30BAHUIO
TBOpueckoro norennuana (OK-7, yactuyHo).

[TnanupyeMbie pe3ynbTaThl OOyUEHHS [0 JAHHOW JHCHUIUIMHE (3HAHU,
yMEHUsI, BIaJCHUS), COOTHECEHHbIE C IJIAHUPYEMBIMU pe3yJbTaTaMU OCBOCHUS
oOpa3oBaTeIbHOM  MPOTPAMMBI,  XapaKTEPU3YIOT  dTanbl  (GopMHUpOBaHUS
CIEIYIOIINUX KOMIICTCHIIHM:

Kox u gopmyauposka Jranbl GopMHUPOBAHUA KOMIIETEHIUH
KOMIIeTEeHIIHH
OIIK-8 CMBICTI  OCHOBHBIX  3aKOHOB  TEIUJIOTEXHUKH U
CIIOCOOHOCTH BBIOMPATH aHATUTUYECKUE BBIPAKECHHUS. OcHOBHBIE
u (unm) pazpabaTheiBaTh 3Haer TEPMOJMHAMUYECKUE TTApaMETPhI, TPOLIECCHl M ITUKIIbI
obecrieyeHne TEIJIOBBIX JBUrateieil. 3akoHbl TEPMOAMHAMHUKH,
WHTETPUPOBAHHBIX TETJIOTEXHUKHU M UX TTPUIIOKEHUS.




TEXHOJIOTMYECKHUX
CUCTEM
3KCIUTyaTallMOHHOM
pa3BeKH, J0ObIYM U
nepepadOTKU TBEPIBIX
IIOJIE3HBIX UCKOIAEMBIX,
a TaK»Ke IPEANPUATHN 110
CTPOUTEIILCTBY U
JKCILTyaTaluu
MOJI3EMHBIX 0OBEKTOB
TEXHUUYECKUMU
CPEICTBaMH C BBICOKHM
YPOBHEM aBTOMaTHU3aLUU
YIIPaBJIECHUS

VYmMmeer

IIpuMeHATb OCHOBHBIE 3aKOHBI K KOHKPETHBIM
3ajadyaM. AHaIuM3MpoBaTh M 0000IIAaTh YacTHBIE
3a1aud B 00OIIME 3aKOHBI. 3allMChIBATh YPABHEHUS IS
TEPMOAMHAMMYECKUX BeauuuH B cucreme CU.
OOBACHATH CMBICT TEPMOJMHAMUYECKUX BEIUYHH,
MIOHATUM, NPUPOJHBIE M TEXHOTCHHBIC SBICHUS C
TEIJIOTEXHUYECKON TOYKH 3PEHUs

Bnaneer

MertonaMu aHanu3a Uil onpeaeieHus 3PQPEeKTHBHBIX
JHEPreTUYECKUX IIPOLIECCOB. HaBbikamun
HCIIOJIb30BAHUSA  OCHOBHBIX  TE€PMOJAMHAMHUYECKUX
3aKOHOB W IIPUHIUIIOB B BAXHEHUIINX IPAKTHYECKHUX
npuioxkeHusax. [IpueMaMu npaBUIBHON 3KCIUTyaTalluy
U3MEPUTENBHBIX proopoB, 1a00paTOPHOTO
000pyI0BaHUSs, TEIUIOTEXHUUECKUX YCTPOHCTB.

I[J'ISI (bOpMI/IpOBaHI/I}I BLIHIGYKaBaHHOﬁ KOMIICTCHIIMHK B paMKaX AUCHHUIIIIMHBI
«TermnorexHuka IMPUMCHAIOTCA MCTObI aKTHUBHOTI0/ HHTCPAKTUBHOI'O O6y‘—ICHI/IHZ
MacCTCp-Kiacc.



I. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOMN YACTHU KYPCA

18 yacoB ayIMTOPHBIX 3aHATHIA

PA3EJI |. Texunuyeckas Tepmoagunamuka (10 yacos)

Tema 1. Ocnosnble nonamus u onpeoejieHus mepmoounamuxu (2 vaca)

1.1 TIlpeamer TEXHUYECKOM TEPMOJAMHAMUKH M €€ METOAbl. TepMo-
nuHaMmudeckas cucrema. OCHOBHBIE MMapaMeTpbl COCTOsIHUSI. PaBHOBecHOEe U
HEPAaBHOBECHOE  COCTOSIHME.  YpaBHEHHE  COCTOSHMS.  Tepmuyeckoe U
KaJIOMETPUUECKOE YpaBHEHUS COCTOSIHMS. TertoTa u pabota kKak (hOpMbl Tiepeaadn
sHepruu. TepmoanHamMuyeckui rmponecc. PaBHOBECHbIE W HEPABHOBECHBIC
npoiieccbl. ObpaTuMbie U HeoOpaTUMBbIE Mpoiiecchl. KpyroBbie mporiecchl (IUKIIbI).

1.2 Cmecu pabounx Ten. CrocoObl 3ajaHusi COCTaBa CMECH, COOTHOIIEHUS
MEXK]Iy MacCOBbIMH M OOBEMHBIMH JO0JIIMU. BbluncieHrne mapamMeTpoB COCTOSHUS
CMECH, ONPEAECICHUE KAXKYIIECHCI MOJIEKYJISIPHOM MAacChl M Ta30BOW MOCTOSTHHOM
CMeCH, OIpeieieHue JaBICHU KOMITIOHEHTOB .

1.3 Tennoemkoctb. MaccoBas, 00ObeMHasT W MOJISIpHAS TEIIOEMKOCTH.
TemoeMKocTh TpPU  TIOCTOSSHHOM  00beME U JaBJIEHUU. 3aBUCHUMOCTh
TEIUIOEMKOCTH OT TeMIIepaTypsl U AaBiaeHusd. CpeaHsis U UCTUHHAS TETNIOEMKOCTH.
@dopMysibl U TaOIUIBI I OMpPENETCHUsI TEIIOEMKOCTH. TerIoeMKOCTh CMECH
pabouux Ter.

Tema 2. Ilepevtii 3akon mepmoounamuxu (1 uac)

CylHoCcTh TIEpBOrO 3aKoHa TepMoAuHaMUKu. DopMynupoBka MepBOro
3aKOHA TEPMOJWHAMHUKUA. AHAJIUTUYECKOE BBIPAKEHUE IIEPBOr0  3aKOHA
TEPMOJIMHAMUKHU I OTKPBITBIX W 3aKPBITHIX cucTeM. Ormpejenenue paboThl U
TEIUIOTHl 4Yepe3 TEPMOAMHAMUYECKUE TMapaMeTpbl COCTOSIHUA. BHyTpeHHss
sHeprud. DHranenus. DHTponus. PV u TS auarpammel.

Tema 3. Bmopou 3axon mepmoounamuxu (1 uac)

CymHOCTh BTOPOro 3aKOHa TepMOAWHAMHUKU. OCHOBHBIE (HOPMYIUPOBKU
BTOPOTO 3aKOHA TEPMOJIMHAMUKU. TepMOIMHAMUYECKHUE ITUKIIBI TETIJIOBBIX MAIIIUH.
[Ipsimble u oOpatHble UKL TepmoamHamuueckue KIIJI u xomomunbHbIN
koddurment. [uxnpr KapHo u aHanm3 ux CBOWCTB. AHATUTUYECKOE BBIPAKECHUE
BTOPOTO 3aKOHAa TEPMOAWMHAMUKU. VI3MEHEHHEe OJHTpPONUMU B HEOOPATHUMBIX
nporeccax. Dunocohckoe U CTATUCTUYECKOE TOJIKOBAHUS BTOPOTO 3aKOHA
TepMOJUHAMHKHU. V3MeHeHne sHTpormuu U paboTOCTIOCOOHOCTh W30JIUPOBAHHON
TEPMOIUHAMUYECKON CUCTEMBI.

Tema 4. Tepmoounamuueckue npoueccwt (2 uaca)

4.1 OOume MeToabl HCCIEAOBAHUS IPOIIECCOB HM3MEHEHUSI COCTOSIHUS
pabouux Tten. I[lomurpomHsie mporecchl. OCHOBHBIE XapaKTEPUCTUKH TIOIUTPOII-
HBIX mporeccoB. M3o0paxkenne B koopamHatrax PV u TS. OcHoBHBIC



TEPMOJIMHAMHYECKUE TMPOILIECChl: H30XOPHBIA, HM300apHBIN, W30TEPMUYECKUN U
annabaTHBIN - YACTHBIE CITyYad MOJIUTPOIHOrO NpOLECCa.

4.2 TepMoJIMHaMHYECKHE MPOLECCHl B peajbHBIX ra3zax W mapax. CBoicTBa
peanbHbIX Ta30B. [lapsl. OcHoBHBIE onpeaenenus. [Ipomeccs mapoobpa3oBanus B
PV u TS koopaunarax. BomsHoit map. TepmomuHamudeckue TaOIUIIBI BOJABI M
BojsiHOrO mapa, PV, TS, HS, paumarpammel BoasgHoro mapa. Pacuer
TEPMOJIMHAMHUYECKUX TMPOIECCOB BOJSHOTO Mapa ¢ Momolbio Tabmun u HS -
JarpamMMel.

Tema 5. Bnaxcuwtit 6030yx (1 uac)

Onpenenenue nNOHATUSA  "BAakHbIM BO3ayX'. (OCHOBHBIE  BEJIMYHHBI,
XapaKTEpU3YIOIIUE COCTOSHUE BIAXXHOTo Bo3ayxa. h-d - gmarpamma BiakHOTO
BO3/lyXa. Pacuer OCHOBHBIX IPOLECCOB BIAXKHOIO BO3AyXa (TIOIOTPEB, CYIIKA,
CMECH BO3/lyXa U pa3InYHbIX [1apOB).

Tema 6. Tepmoounamuueckuii ananuz npoyeccos ¢ komnpeccopax (1 uac)

Knaccudpukanus xommpeccopoB M HpUHLMI jAeWcTBud. MHaukatopHas
nuarpamma. M3orepmuyeckoe, anuabaTHOE M MONUTPONHOE cxaTtus. llomHas
paboTa 3aTpauyeHHas Ha MPUBOJA KOMIIpeccopa. MHOrOCTyleH4aToe CKaTue.
Nzobpaxenne B PV u TS gmarpammax TepMOIMHAMUYECKUX TMPOIECCOB,
npoTekamux B Kommopeccopax. HeoOpatumoe cxatue. OTHOCHTEIbHBIN
BHyTpeHHH1 KIIJ[ kxommpeccopa. Pacuer moTeps SHEPruM M SKCEPreTHUYECKUUN
KIIJI xkommpeccopa.

Tema 7. I{uxnsl 0suzamenei enympennezo czopanus (/[BC) (1 uac)

[Tpuniun nedictBus nopuHeBbix JBC. LUKIbl ¢ U30XOPHBIM U M300apHBIM
MOJBOJIOM TEMJIOThL. [{UKJI CO cMelaHHbIM MOJABOAOM TEIIOThL. M300pakeHue
mukioB B PV u TS muarpammax. TepmogmHamudeckue u skcepreruueckue KI1J]
nuknoB J[BC. cpaBHUTENBHBIN aHAM3 TepMOAUHaMuyeckux ukioB [IBC.

ITo Teme 6 U Teme 7 NpUMEHSETCHA METOJA MHTEPAKTHBHOIO O0y4YeHHS
"I'pynnoBoe o6cy:xaenue'’ (6 yacon)

['pynnoBoe oOcyskaeHre BOMpoca HANpaBiIeHO HAa HAX0XACHUHU UCTUHBI WU
JNOCTH)KEHME ~ JIy4IIero  B3aUMOINOHMMaHusA.  ['pynmoBble  0OCYXIEHUs
CIIOCOOCTBYIOT JIyUIlIEMY YCBOCHHUIO M3Yy4aeMOT0 MaTepHalia.

Ha nepBoM sTame rpynnoBoro oOCyXA€HUSI Mepe] CTyACHTaMH CTaBUTCS
npoOiemMa CBsI3aHHAsE C OCOOEHHOCTSIMU PAaOOThl JBUTATENEH BHYTPEHHETO
CrOpaHHs M KOMIIpeCCOpHOro oOopynoBaHusi. CTyIeHTbl JEsATCs Ha JBeE
NOJrPYNNbl U Ka)KJOW MOJATPYIIE BbIAAECTCS YUYEOHBINH MaTeprall U ONpPEIeICHHOE
Bpemsi (20-30 MUHYT), B T€YEHUE KOTOPOTO CTYJEHTHl JOJIKHBI MOJATOTOBUTH
apryMEHTUPOBAHHBIA pa3BEepHYThIM OTBeT. IlpemonmaBarens ycCTaHaBIMBAET
OIpeJIeIeHHbIE TIPABUIIA MTPOBEACHUS TPYIIIOBOro o0cyxaenus. Ha Bropom stamne



IPYNIIOBOTO OOCYXKICHHS BBIPaOaThIBACTCS TPYNIIOBOE PEIICHHE COBMECTHO C
IpernoaaBaTesieM.

Tembl IpoBeeHNs TPYNIIOBOT0 00CYKICHUA:

1. (Tema 6) CpaBuenne >pdextuBHOCTH pabOTHI nBUratens Otro u uzens.

2. (Tema 7) CpaBHenue 3¢p(HEKTUBHOCTH pabOThl OJHOCTYNEHYATOTO U
MHOTOCTYIIEHYaTOTO KOMITIPECCOPOB.

Tema 8. IL{uknwt xonoounvnvix ycmanosok (1 uac)

8.1 Knaccuduxarus Xon0auIbHBIX YCTaHOBOK. Paboune Tena. XomoauabHbIi
KOA(QPUIMEHT ¥ XOJIOIOTPOU3BOAUTEILHOCTh. [[UKIT BO3MYIIHONW XOJIOAMIBHON
YCTaHOBKH. [{MKJIbI TApOBBIX KOMIIPECCOPHBIX XOJIOIWIBHBIX YCTaHOBOK. [loHsATHE
00 abCOpOIMOHHBIX U MAapO3KEKTOPHBIX XOJOIWIbHBIX ycTaHOBKax. llomyueHue
COKIDKEHHBIX ra3oB. OOlIMe MNPUHIMIBI U CIOCOOBI JOCTHXKEHUSI CBEPXHU3KHUX
TEMIIEPATYP.

8.2 TepmoTpanchopmaTopsl. CymHocTb TepMOTpaHchopmaluy,
ko3 uienT mnpeoOpa3oBaHus TEIJIOTH. L[{MKJIBI MOHMKAKOIIETO W  TOBbI-
marouiero repMmorpancopmaropa. LIMKIBI COBMECTHOIO MOJYYEHHS TEIUIOTHI U
X0JIOA.

PA3JIEJI I1. Teopusi TenmsioooMeHa (8 uacoB)

Tema 1. Ocnosnvie nonamus u onpeoenenus meopuu meniooomena (1
uac)

[IpenMer W 3agayM TEOPUH TEIUIOOOMEHA. 3HAYeHHE TEIUI00OMEHa B
MPOMBIILICHHBIX TTporieccax. OCHOBHbBIE MOHATHS U onpeaesieHus. Buabl nepeHoca
TEIUIOTHI: TEMJIOMPOBOIHOCTh, KOHBEKIIUS U U3lydeHue. CIOKHbBIN TeIT000MEH.

Tema 2. Tennonposoonocmo menooomena (2 uac)

2.1 OcHoBHble TOHATHS W ompeaeneHus. 3akoH Dypwse. Koaddumment
TEIUIONPOBOJAHOCTH. MeXaHu3Mbl MEepeIadyn TeIUIOTh B METallaX, JUAJIEKTPUKaX,
MOJIYIPOBOJIHUKAX, JKUAKOCTSIX U ra3ax. JuddepeHnuanbHoe ypaBHEHUE
TEIUIONPOBOJIHOCTH. YcnoBus OJTHO3HAYHOCTH. Koaddumment
TEIUIONPOBOJIHOCTH.

2.2 TemmonpoBOAHOCTh MNP CTAIMOHAPHOM pekuMe. TerTonpoBOIHOCTh
OJIHOCJIONHONM W MHOTOCIOMHOW IJIOCKOM, MWJIMHIPUYECKON M cheprudecKoil
CTEHOK MPY IPaHUYHBIX YCIOBUAX 1 poja.

2.3 HecramuoHapHBIi poIiecc TEIIONPOBOHOCTA. METO bl pelieHus 3a/1a4
HECTALIMOHAPHOW TEIUIOMPOBOAHOCTH: METOJ pAa3/eiCHUs MEPEMEHHBIX, METO]I
WHTErpalibHOTO TIpeoOpazoBanus Dypre, Meton Jlamnaca.

Tema 3. Koneexmuenwtit meniooomen mennooomena (1 uac)

3.1 OcHoBHble TOHATHS U omnpeneneHusi. YpaBHenue Hbrorona -Puxmana.
Koadpdunment temnoornaun. JuddepeHnmanbaple ypaBHEHHS TeIJIO0OMeEHa:



ypaBHEHUE JBUKEHUS BSI3KOM >kunkoctu (ypaBHeHue Hasbe - CTOKCa), ypaBHEHUE
TEIJIONPOBOJAHOCTU JIJIsl MOTOKA JBHXKyLIEHCS KUAKOCTH (ypaBHeHHE Dypbe -
Kupxroda), ypaBHeHHEe TEIJIOOTAaund Ha TpaHMIIE MOTOKAa U CTEHKH (ypaBHEHHE
buo - @ypee), ypaBHEHHE 3aKOHA COXPAHEHUS, OJIHOBHAYHOCTH K
muddepeHnanbHbIM  YPaBHEHUSIM KOHBEKTUBHOTO TeroooMeHa. OCHOBHbIE
MOJIOKEHHSI TEOPUU MOTPaHUYHOTrO ciosl. VccienoBaHue TEIUIOOTAaYd METOAaMu
TEOPUU MOTPAHUYHOTO CIIOA.

3.2 OcHoBbl Teopuu 1oa00usi. OCHOBHBIC ONpeeiaeHUs. Y CIOBUS MOI00MS
¢uznueckux spieHuil. [IpeoOpazoBanune nomobus. KpurepuanbHble ypaBHEHUS.
Onpenensitome  kputepurd. Meton MoaenupoBaHus. DOUBHYECKUN  CMBICIT
OCHOBHBIX KpUTepueB noaoousd. [lonsTue o MaTeMaTH4eCKOM MOJIETUPOBAHKH.

3.3 Temnootnaya npu BBIHYKICHHOM JBUXEHHM >KUIKOCTH. TernooOMeH
IpU JABWOKEHUM >KUJIKOCTH BJOJb IUIOCKOM MOBEPXHOCTH; TEIUIOOTAAdYa IPHU
JaMUHApPHOM U TYpOYJIEHTHOM IIOIPAaHUYHOM CJIO€; pEIICHUE 3a7ad METOJOM
TEOpUU NOJ00Us; KpUTepuaibHble ypaBHEHUS. KOHBEKTHUBHBIM TEmIOOOMEH B
KaHasax. TermnooOMeH B TpyOax NpH TEYEHUH TEIJIOHOCUTENEN C MepeMEHHbIMU
TerIopu3nYecKuMu cBoiicTBamMu. TemnooTnaya npy JaMUHApPHOM, IEPEXOAHOM U
TypOyJICHTHOM peXuMax TedeHHs. TemnooOMeH B KaHajgax HEKPYIJIOro IMorie-
peuHoro ceuyeHus. MHTeHcupukanus TenaooOMeHa B KaHanax. Temnoorgada mpu
IOMEPEYHOM CMBIBAaHMM OJUHOYHOW Kpyrjoil TpyOsl. Temnoornada mnpu
MOTIEPEYHOM CMBIBaHUM IIYYKOB TPYO, KOPUJIOPHO- U IAXMATHO PACIOJIOKEHHBIX.
KpurepuanbHabie ypaBHEHUS.

3.4. TerooTnaya mpu CBOOOJHOM JBWKCHHH JKHIKOCTH. TeraooThada B
HEOTPAaHWYEHHOM 00beMe; JlaMuHapHass MW TypOyJeHTHass KOHBEKLHS Yy
BEPTUKAJIbHBIX MOBEpXHOCTEW. ECTECTBEHHAs KOHBEKIIMS Y TOPU3OHTAJIBHBIX TPYO.
Kpurepuanbusie ypaBHeHUs. TeruooOMeH Tmpu CBOOOJHONM KOHBEKIIMH B
3aMKHYTBIX 00OBEMax.

3.5. TermooOMeH py U3MEHEHUHN arperaTHOTO COCTOSHUS, TEIIOOOMEH MpHu
KWIICHUM; MEXaHHW3M MpoLecca MPHU Iy3bIPbKOBOM H IIIEHOYHOM PpPEKUMaX
kunenud. Kpusucel kunenus. Teroornada mpu My3bIpbKOBOM M INIEHOYHOM
KUIICHUH KUAKOCTH B 00JibIIOM 00beMe. PacueTHbie ypaBHEHUS sl ONpeeIeHUs
kodpduimenta TerooTnauu. Ily3pIppbKOBOE U TUJICHOYHOE KWUIIEHHE TpHU
BBIHY)KJICHHOM T€UeHUU B KaHaslax. OCHOBHBIE PEXHUMBbI T€UEHHUs ABYX(pazHOTO
NOTOKa B BEPTUKAIbHBIX M TOPU3OHTAIBHBIX KaHajaxX. TemnooOMeH mnpu
KoHJeHcauuu. IlneHouHass W KamenbHas KOHAEHcauuu. TermnooTnadya mpu
KOH/ICHCALlIUU YUCTHIX MapoB. PacyeTHble ypaBHEHUS KO3 (ULIMEHTa TeMIO0TAaun
JUISL BEPTUKAJbHBIX W TOPU3OHTANBHBIX TpyO. @akTopbl, BIUAIOIINE Ha
TEMI000MEH NPU KOHJICHCALIMH YUCTHIX MapOB U MapOB U3 MAPOBBIX CMECEH.

Tema 4. Tennooomen usnyuenuem (2 uaca)



OO0111e MOHATHS U ONIPECIICHUS; TEIIOBOM OallaHC JIyYHCTOrO TeII000MEHa.
3aKOHBI TEIUIOBOTO H3IyuyeHHUs. TermIooOMEH H3Iy4eHHEM MEXIy TellaMHu,
pa3zeleHHBIME MPO3PAYHON Cpenoi; KodhGHumueHT o0IydeHHOCTH; TeTI000OMEH
MEXIy TelaMH, MPOHU3BOJILHO PACIOJIOXKEHHBIMA B IMPOCTPAHCTBE. 3aliuTa OT
usnydenus. M3nydenue razoB. TemnooOMeH H3IydeHHEM B TOMKaX M Kamepax
CrOpaHusl.

Tema 5. Tennonepeoaua (1 uac)

CrnoxHnblii TeriooomeH. Teruonepenaya yepes3 MIOCKYI0, HMWIHMHIPUYECKYIO,
chepudeckyro U opeOpeHHyto cTeHku. Koaddunuent temnonepenaun. [lytu
UHTCHCU(HKAIIMN Tpoliecca Teruonepenaun. TemnoBas wu3omsuusa. Beibop
MaTepuasa TeIIOBOW U30JIALUH.

Tema 6. Ocnoswvl pacuema mennooomennsvix annapamos (1 uac)

Hasnauenne, xknaccudukamusi M CXEMbl TEIJIOOOMEHHBIX anmnaparos.
[TpuHIun pacuera TEIIOOOMEHHBIX anmnapatoB. KOHCTPYKTUBHBIN U MOBEPOUHBIN
TEIJIOBBIE pacyeThl TEMII00OMEHHBIX arnapaToB. CpeIHU TeMIiepaTypHbIN HATopP.
OCHOBBI  THAPOJAWHAMHUYECKOTO  pacueTa  TeII0-OOMEHHBIX  amlmapaToB.
[Ipumenenne OBM nns pacuera, MOOEIUPOBAHWS W ONTHMM3ALMM ITPOLIECCOB
TEIJI000MEHa B TEIJIOOOMEHHBIX araparax.

Crioco0b! HHTEHCU(UKALIMK TEII000MEHa MPU 0JHO(PA3HOM TEUEHUU T'a30B U
KUJIKOCTH,  TpU  KAMNEHHMM M KOHJCHCAIlMM  MPUMEHUTEIBHO K
BBICOKOI(()EKTUBHBIM TEIII00OMEHHBIM anmnapaTtaMm. CoBpeMeHHbIE KOHCTPYKIIUU
TpyO4YaThIX ¥ IUIACTUHYATBIX TEIUIOOOMEHHBIX ammapaToB. MeToasl OIeHKU
3 PEeKTUBHOCTH UHTCHCU(DUKAIIMY TEIJIO0O0OMEHA U ONTUMM3ALMS TETNTIO0OMEHHBIX
anmapaToB.

Il. CTPYKTYPA U COAEPKAHUE JABOPATOPHOM YACTH KYPCA

JlaGopaTopHbie 3ansiTusi (36 yacon)

MacTep—kiiacc — 3TO IJIaBHOE CPEACTBO MEpeAayn KOHUENTYyaAIbHOM HOBOM
uJen CcBoel (aBTOPCKOM) memarormdyeckor cucrtembl. IIpemogaBaTens Kak
npodeccoHan Ha TPOTSHKEHUU Ppsiia JIET BBIPA0ATHIBACT WHIAUBHUIYATHHYIO
(aBTOpPCKYI0)  METOJIMYECKYKD  CHUCTEMY,  BKJIOUAIOUIYI0  LeJIerojaraHue,
MMPOCKTUPOBAHUE, UCIIOJb30BAHUE  TOCIEAOBATEIBHOCTA  PSAa  U3BECTHBIX
JATAKTUYECKUX W BOCHUTATEIBHBIX  METOJWK, 3aHSATAM, MEPONPUSATHIA,
COOCTBEHHBIC «HOY-Xay», YUUTHIBAET peajibHbIC YCIIOBUS paOOThl ¢ pa3IuYHbIMU
KaTErOpUsIMHU yUYaIUXCS U T.II.

Macrep-kilacc Kaxk JOKaJIbHAsg TEXHOJIOTHS TPAHCISALMHU INEIaroru4yecKoro
ONBITA AEMOHCTPUPYET KOHKPETHBIM METOJIMUECKUN IPUEM HIIA METOJ, METOJAUKY
MIPETO/IaBaHMsI, TEXHOJOTUIO O0ydeHus W BocnuTanusa. OH COCTOUT U3 3a/IaHUM,



KOTOpBIE HAIPABJIAIOT JEATEIbHOCTH YYaCTHMKOB ISl PELIEHUsS] MOCTaBICHHON
NeJaroru4eckoil mpoOaeMbl, HO BHYTPU Ka)JO0T0 3a/JaHHs YYACTHUKUA aOCOJIOTHO
CBOOOIHBI: UM HEOOXOJUMO OCYIIECTBUTH BHIOOP IyTH HCCIIEIOBAHUS, BBIOOD
CPEACTB JUIsl AOCTHIKEHHs LeJid, BbIOOp Temma paboTel. MacTep-Kiacc TOJKEH
BCEIr/la HAUYMHATBCA C AaKTyaJu3allud 3HAaHUW KaXAO0ro IO MpeasiaraeMoi
npo6JieMe, 4TO MO3BOJIUT PaCIIUPUTh CBOU 3HAHUS.

OcCHOBHBIE ITPEUMYIIECTBA MacTep-Kilacca — 3TO YHUKAJIbHOE COYETaHUE
KOPOTKOH TEOpETUYECKON YacTH M MHAMBHUIYaJbHOM pabOThl, HAIPABJIEHHOW Ha
NPUOOPETEHUE U 3aKPEIJICHUE PAKTUUECKUX 3HAHUN U HABBIKOB.

Beryiuienue [IpenonaBatenieM NMOKa3bIBAIOTCS U OOBSCHAIOTCS OCHOBHBIE

NPUHIUINBI  BBIOJHEHUS JlabopaTopHOM paboThl, 0O0pabOTKHM pE3yibTaTOB
UCCJIEIOBAaHMM, pacuéTa MnapaMeTpoB C UCIOJIb30BAaHUEM YYEOHOW JOCKH U
AJIEKTPOHHOT'O aHaJora.

OcHoBHasi _4yacTh [IpenonaBarens mOCIEIOBATENIBHOCTh BBITIOJIHEHUS

JabopaTopHOil pabOThl Ha YCTAaHOBKE, MOKa3biBae Ha Yy4eOHOW JIOCKE H B
AJICKTPOHHOM BHJIE Ha KOMITBIOTEPE XOJ OOpaOOTKM JaHHBIX WCCIICIOBAHUH,
aKIICHTUPYs] BHUMAaHWE Ha BO3MOXHBIX CIIOKHOCTSX, TJIC BO3MOYKHO COBEPIIICHHE
ommn6Ook. Ilocime 3TOro CTyneHTaMyd WHAWBHUIYAJIBHO IO OpWTragaM BBITIOTHSICTCS
nabopatopHas pabora. IlpemonmaBarens BBINOJHAET POJb  KOHCYJIBTAHTA,

OpraHU3yeT CaMOCTOSITEIBHYIO PadOTy CTYJAEHTOB M YHOpPaBJsieT €€, MPOBOJUT

00CYXJICHHE TTOTYYUBIIUXCS PE3YTbTATOB.

BbiBoAbl  [IpOBOAMTCSA  AUCKYCCUA II0  pe3yiabTaraM  COBMECTHOM

JEATEeTLHOCTH MPEIoaaBaTeNsl U CTYACHTOB.

TeMbl 1a00paTOPHBIX PadOT AJI MPOBeeHUsI MacTep-KiaaccoB (14 yacos):
3ansTue 1. OnpenesieHne MokKa3aTesisi ainadaThl Bo3ayxa (6 yacoB)
3ansiTue 2. YpaBHeHHE COCTOSTHHSA PeajibHBIX ra3os (8 yacos)
3anstue 3. OnpeaesieHue cpeaHeid MaccoBOM M300apHOI TENJIOEMKOCTH

Bo31yxa (6 yacoB)
3ansitue 4. UzyueHnue padoThl Temi0Boro Hacoca (8 yacon)
3ansatue 5. Onpeaenenne Kod(ppuuueHTa  TeMJIONPOBOIHOCTH

TEIJION30JISIIMOHHBIX MAaTEePHAJIOB MeTOI0M TPYObI (8 uacos).

INPAKTUYECKUE 3AHATHUSA (18 yacos)

Ha npaktruecknx 3aHATHSAX PELIAKOTCS 3aa4d 110 OCHOBHBIM paszeiiaM Kypca.
HauGonbiiee BHUMaHWE YACISICTCS YCBOCHUIO 3aKOHOB TEPMOJWHAMUKHU U
TEII000MeHa, METOJ]aM pacyeTa U aHaJIM3a MPOIECCOB U ITUKIIOB YHEPTETHIECKUX
YCTaHOBOK.



Tema 1. PacueTr mapamMmeTpoB U NMPOLECCOB UI€ATBLHOIO ra3a

3apaua 1. Ilpu temneparype t; = 20°C 2 Kr yIVIEKMCIOTBI CXKUMAETCS
U30TEPMUYECKH JI0 JECATUKPATHOTO YMEHbLIEHUsI 00beMa. OnpenenuTb KOHEYHOE
JaBJICHUE P2, PA0OTY CKATHUA U OTBOJUMYIO TEIIOTY, €CITU HA4allbHOE JIaBJICHHUE P1
=0,1 MlIIa. [IpuHATH, 4TO Ta3 UACATBHBINU.

3anaua 2. 1 kr Bo3ayxa aanabaTHO pacIIUPSAETCS OT HAYAJIBHOTO COCTOSTHUS
¢ temneparypoit t; = 20°C u maBnenuem p1 =0,8 Mlla no nasnenus p, =0,2 Mlla.
OnpenenuTh mapaMeTpbl ra3a B KOHIE pacllMpeHusi, padoTy mpoiecca Hu
W3MEHEHUE BHYTPEHHEW SHEPTUH rasa.

Tema 2. Pacuer nmpoueccoB BOJASHOIO napa

3agaya 3. Onpenenuth napaMeTpbl BIAXKHOTO BOJSHOTO Iapa IMpH
nasiennu 2,0 MIla u crenenu cyxoctu 0,9.

3amaya 4. 1kr BOASHOTO Mapa, HAYAJIBHOE COCTOSHHE KOTOPOTO 3aJaHO
napameTrpamu p1=50 6ap (5-10° kIla), =400 °C, pacmmpsierca aguabaTHO 10
nasienus p2=0,5 6ap (50 xI1a).

Omnpenenuth mapaMeTpsl vi, Ny, S1, Vo, tz, h2 1 paboty mpomecca (.

[Toctpouts mpouecc B h,s; p,v; u T,S — auarpammax.

Tema 3. Hlukjbl NapoTypOMHHBIX YCTAHOBOK

3agaya 5. B nukie napocusioBoil yCTaHOBKM HadallbHbIE MTapaMeTphl mapa:
p1 =8 MIIa u t; = 550 °C. JlaBnenue B KOHIE mporiecca pacmmpenus 5 klla.
Omnpenenute Tepmuueckuii KIIJ[ ycranoBku, padoTy 1kr mapa v cTeneHb CyXOCTH
B KOHIIE PaCIIMPEHHUS.

Tema 4. IIMKJIbI X0J0AUJIbHBIX MALIUH

3agaua 6. Ilap ammmaka mpu Temmeparype t; = -10 °C moctymaer B
KOMIIPECCOp, TH€ aauabaTHO CXKUMAETCA 10 [aBJIEHUs, TPU KOTOPOM €ro
temriepatypa t, = 20 °C a cremenp cyxoctu x = 1. M3 kxommpeccopa amMMmuak
MOCTYMaeT B KOHACHCATOP, T/ TMpPH TIOCTOSHHOM JaBJIEHWUU oOOparaeTcs B
KUAKOCTh (x=0), TMOCie Yero B PAaCIIUPUTEIBPHOM ITWIMHAPE OH aauadaTHO
pacmmmpsiercs a0 Temneparypsl t4 = t; = -10 °C. Ompenenutb XOJIOIUIBHBIN
kKod(dpumreHT u paboTy CKaTHs B KOMIIpeccope Ha | KT XJiajareHTa.

3amaya 7. B cxeme aMMHaYHON XOJIOAWIBHON yCTAaHOBKH, ITPUBEICHHOMN B
NpeabIAyIeM MpUMEpE, PACIIUPUTENbHBIA LWIMHAP 3aMEHSeTCs JpoccesieM
(penyKIIMOHHBIM BEHTHJIEM). B OCTaabHOM BCE YCIOBHS 3a/laud COXPaHSIOTCS.
OnpenenuTh X0JoAWIbHBIN KOADPUIIUEHT.



Tema 5. Baa:kublii Bo31yX

3apaua 8. s cymkm wucnons3yiorT Bozayx npu =20°C u ¢1=60%. B
kajopudepe ero nmogorpenatot a0 tp = 95°C u HanpapISIOT B CYIIMIKY, OTKY/a OH
BBIXOUT TipH t3 = 35°C.

BBIUMCIIUTE KOHEYHOE BIIArOCOACPKAHUE BO3AyXa, PacXoj] BO3AyXa H
TETUIOTHI Ha | KT MCIIaPCHHOM BJIary.

Tema 6. Pacuer Temnoornaum npu cBOOOHOM M BHIHYKIE€HHO! KOHBEKIUAX

3agaua 3.9. Temneparypa MOBEpXHOCTH BEPTHKAILHOW CTEHKH BBICOTOH h
= 3 M paBHa 10°C. Temneparypa Bozayxa B nomemenun 20 °C. Onpenenutsb
KO3((PUIIMEHT TEIUTOOTIaYM OT BO3/IyXa K CTCHKE.

Tema 7. TensiooOMeHHBIE annapaTbl

3apaya 10. BoioBo3ayiHbIi HarpeBaTeb BBIIIOJIHEH U3 CTATBHBIX (A = 45
Bt1/(m-K)) Tpy6 aumameTrpom 38 x3 mm. I'peroiias cpena — BO3AyX ¢ TEMIEpaTypoi
Ha Bxoje t'; = 350 °C u Ha Beixoje t''; = 250 °C. HarpeBaeMas Bojia HIMEET pacxol
m = 2 T/4, HaganbHyo Temmepatypy t'> = 30°C, u xoneunyro t'; = 200 °C.
Ko puiuenTs! TemIooTaaun oT Bo3ayxa K Tpybam oy = 30 Br/(M?K), ot tpy0 k
Bozie ap = 2000 B1/(M%K).

HaiiTi mmomans MOBEpXHOCTH HArpeBa ammapara, €Clid OH BBITIOJIHEH I10
IIPOTUBOTOYHOM CXe€ME. YUeCTh 3arpsA3HEHUE ITOBEPXHOCTU C OOHOM CTOPOHBI
HAaKUIbIO TOMMIHUHOW 0,5 MM M C APYrol CTOPOHBI — ciloeM Maciia toiauuHou 0,1
MM. Harpesarenb TepsieT B OKpyKaromyro cpeny 5% TEIUIOThI, IOJIy4aeMOU C
Bozoi. PacueT mpousBecTu o popmysiaM MI0CKON CTEHKHU.

I1l.  YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM
PABOTbBI OBYYAIOIIUXCHA

Y4ebHo-MeToIMueCcKoe oOecrieueHue CaMOCTOSATEIIbHOMN paboTHI
oOyuatronuxcs 1o aucnuiuirnae « Ternorexankay npeactasieHo B [Ipumoxkennn 1
W BKJIIOYAET B ceOsl:

IUTaH-TpaUK BBIOJHEHUS CAMOCTOSITEILHOM PadOThl MO JUCIMILIMHE, B
TOM YHCJIC TPUMEPHBIC HOPMbI BPEMEHHU Ha BBIITOJIHEHHUE 110 KaXKIOMY 3a/1aHHUIO;

KPUTEPUH OLICHKH BBITIOJHEHHUS CAMOCTOSTEILHON PaOOTHI.

IV. KOHTPOJb JOCTUXEHUA LEJEA KYPCA

«TermnorexHuka»
OneHouHble CpPECTBA -
KonTtponupyemsie Momymu/ Koapl 1 3Tamnsl
Ne HalMEHOBaHHE
pasziesnbl / TeMbI (hopMupoBaHUS —
n/n . TeKYIIUN MIPOMEXKYTOUHAs
JTUCIUTLTAHBI KOMIIETEHIIHH
KOHTPOJITh aTTecTanus
1 | PA3JEJI I. Texanueckas OIIK-8 | 3HAET I1P-1 Bompocsr 1-36




TEPMOJAMHAMHUKA ymeer I1P-1

BJIaJeCT I1P-1

2 | PASAEJIII. Teopus 3HAET I1P-1

TEII000MEHA yMmeeT I1P-1
OIIK-8 | Bnaxmeer I1pP-1 Bompocsr 37-46

ymeer I1P-1

BJIAJIEET I1P-1

TunoBele KOHTPOJIBHBIC 3a/IaAHUSI, METOJUYECKHUE MAaTEPUAIIbI, ONPEAECIISAIONINE
OpoLEeAYypbl OLICHWBAHMS 3HAHWM, yMEHMM M HABBIKOB M (WIM) OIbITa
JESITEIbHOCTH, a TakKXKe KPUTEPUU M TOKa3aTelnH, HEOOXOIMMBIE HJisi OLEHKU
3HaHWW, YMEHHI, HaBBIKOB U XapaKTepU3YIOUIMe JTambl (OPMUPOBAHUS
KOMIIETEHLIMM B TIPOLIECCE  OCBOEGHUS  OOpa3oBaTENbHOW  IPOrpPaAMMBI,
npenacrasiieHsl B [Ipuioxenun 2.

V. CIHACOK YYEBHOM JIUTEPATYPHI U THOOPMAIIMOHHO-
METOANMYECKOE OBECIHHEYHEHUE JUCHUIIJINHbI

OcHoBHas JuTeparypa
1. Pyno6amra C. I1. Temorexnuka. - M.: Konoc C, 2010. - 599 c.
http://www.studentlibrary.ru/doc/ISBN9785953206587-SCN0002.html
2. Iltemm A.C. YuebHoe ocobue «TexHnueckas TepMoauHaMuKay - 3. lom
JAB®Y, 2010 — 12 2c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:685967 &theme=FEFU

JlonmosiHUTEIBLHAS JIUTEpaTypa

1. baxmmesa JI.T., 3axapoBa A.A., Kongaypos b.Il., CanteikoBa B.C,
TexHuueckas TepMOJUHAMUKA U TeIIoTeXHUKa. — M.: Academia, 2006 — 272 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:245374&theme=FEFU

2. bapuinosnu  B.A., CwmupnoB FO.A. OCHOBBI TEXHUYECKOU
TEPMOJIMHAMHUKN U TEOPUHU TEIUIO- U MaccooOMeHa: YueOHoe mocobue /. - M.:
HUIL UH®PA-M, 2014. - 432 c.

http://znanium.com/bookread2.php?book=356818

3. OBumHHMKOB FO.B. OCHOBBI TEXHHYECKOW TEPMOJUHAMHUKUA -
Hosocu6.: HI'TY, 2010. - 292 c.

http://znanium.com/bookread2.php?book=549343

4, J.B. 3enenuos TexHuueckass TepMmoauHaMuka.- Camapckui
rOCYJapCTBEHHBIM APXUTEKTYpPHO-CTPOUTENBHBIN yHHBepcuteT, 2012. - 140 c.
https://e.lanbook.com/book/73870#authors

Ilepedyens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAUMOHHOM ceTH «MHTEepHET»

1 YueGHoe mocobue yist CTyI€HTOB BBICIINX yueOHBIX 3aBefieHHi. MockBa,
2006 http://k204.ru/books/dzubenko/index.htm JI3ro6enko b.B. Tepmonnnamuka.



http://www.studentlibrary.ru/doc/ISBN9785953206587-SCN0002.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:685967&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:245374&theme=FEFU
http://znanium.com/bookread2.php?book=549343
https://e.lanbook.com/book/73870#authors
http://k204.ru/books/dzubenko/index.htm
http://k204.ru/books/dzubenko/index.htm
http://k204.ru/books/dzubenko/index.htm

2 CemenoB b. A. UVHXeHEpHbIH OSKCIEPUMEHT B MNPOMBIIUICHHON

TEIJIOTEXHUKE, TEIJIOIHEPTETUKE u TETJIOTEXHOJIOTHSIX.
http://e.lanbook.com/view/book/5107/

4. DOnektpoHHbli yueOHuKk : MOU mnox pea. Jauummoa O.JL
DHeprocoepexeHue B TETUIOPHEPIETUKE u TETUIOTEXHOJIOTUSIX

http://inocentr.com/educational materials/energosber%20v%20teploteh%20i%20te
hnolog%20Danilov%200%?20L%?20.pdf

IlepeyeHb HHGPOPMAUOHHBIX TEXHOJIOTHHA
H IPOrPaMMHOI0 o0ecredeHust
[Ipn yTeHHH JNEKIMIl 1O BCEM T€MaM aKTHUBHO HCIIOJIb3YETCSl KOMITBIOTEpHAs

TEXHUKA JJIs1 JEMOHCTPAlUU CIAalJ0B C IMOMOUIbIO MPOrPAMMHOIO MPUIIOKEHHS
Microsoft Power Point u Adobe Reader. [[ns mokasza BujeomibMOB 10 TeMaTHKE
u3ydyaeMor aucuuIUinebl ucnonb3yercss VLC media player, — OecriatHelii u
CBOOOJIHBIN KpOCC-TIIaTPOPMEHHBIN MeAuaruieep U Meauaruiat(opMa ¢ OTKPBITHIM
UCXOJTHBIM KOJIOM.

Ha npakTtuueckux 3aHATUSAX CTYAEHTHI BBIIOJHSIOT PacyéTbl B MPUIIOKEHUN
Microsoft Excel u roToBAT OTYETHI MO TpPAaKTHYECKUM paboTaM C IOMOIIBIO
nporpammHoro npuioxkeHus: Microsoft Word. [yt pemienust psaa npakTHUYECKHX
3a7a4 CTyJIEHTAMH MCHOJIb3YyeTCsl CepTU(UUUPOBAHHBIA HAa0Op Mporpamm i
BBIUMCIICHU  CBOMCTB  BOJBI/BOASIHOTO  [Mapa, Ta30B M CMECEd  raszoB
"WaterSteamPro" ™.

CryneHT noJjb3yeTcs 3JIeKTpoHHOM 0a3oit ounbmuoreku [IBOY, otnenenus u
BEYLIET0 NpernoaaBaress.

CryneHTbl MOTYT WHCIIOJIB30BaThb B CBOeil paboTe mnpodeccruoHalbHbIe
nporpaMMbl: mporpaMmMHubiii maket " Zulu", mporpamma "GRTS", mporpamma
«CTAPT», nporpamma ['mapocucrema.

JUis  caMOCTOSITEIBHOTO ~ M3YYEHHUS yY4EOHBIX MOCOOMIl  CTyIEeHTamu
ucnosb3yrorcs npwioxkenus: Adobe Reader, WinDjView.

Hus  rpadudeckoro odopmiIeHHS CXeM U YEepPTekKEeH  CTyAeHTaMH
UCIOJIL3YIOTCS CHUCTEMBI aBTOMAaTH3upoBaHHOrO mnpoektupoBanuss KOMIIAC wiu
AutoCAD.

JIist IpOBepKH 3HAHWI TIO Pa3IMYHBIM TeMaM M pa3JiesiaM M3YYeHHBIX B XOJIe
ayJUTOPHBIX 3aHITUM, & TAKXKE B MPOLIECCE CAMOCTOSITEILHON PabOThl CIOIB3YETCS
CHCTeMa TMPOrpamMM JJIsl CO3JaHUSI W TMPOBEACHUS KOMITBIOTEPHOTO TECTUPOBAHMS,
cOopa u aHanm3a ux pe3ynbratoB MyTestX.

Jlis pacChUIKM, MEPEenucKd U 00CYXJIEHUS! BOSHUKIIMX Y4eOHBIX MpoOIemM
UCIIOJIb3YETCS AJIEKTPOHHAS MOYTa, TEXHOJIOTHUS U MPEJOCTaBIsIEMbIE €0 yCIyTU
[0 TIEPECHUIKE U MOJyYEHHUIO 3JIEKTPOHHBIX COOOILIECHHM, Ha3bIBAEMbBIX «ITHChMa»


http://e.lanbook.com/view/book/5107/
http://inocentr.com/educational_materials/energosber%20v%20teploteh%20i%20tehnolog%20Danilov%20O%20L%20.pdf
http://inocentr.com/educational_materials/energosber%20v%20teploteh%20i%20tehnolog%20Danilov%20O%20L%20.pdf

WIN «OJEKTPOHHBIE MHUCHbMa», MO paclpele’aCHHOW, B TOM YHUCJE II00aNIbHOH,
KOMITBIOTEPHOM CETH, MPETOAaBaTENs M 00yUJaIOIIUXCSI.

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALNMOHHON CeTH
«HTEpHET»:

1. Xpanwnuie yeptexeit. Pecypc co Bcelt HeoOxoaumon mH(popmaruei o
yeprexkax (yueObnsie mnocobusi, ['OCTwei, CHMUIIbI, cnpaBoYyHUK cCTayei,
MPaKTUYECKUE COBETHI), OJEKTPOHHbIE Yy4eOHbIe TMOcoOus 10 00paboTke
MeTasutoB. http://4ertim.com/

2. Marepuanbl I TPOCKTUPOBaHM. MaTepuaibl MO CTPOUTEIBCTBY U

MammHocTpoeHuto. HopmatuBHasg noxkymentauus, Jureparypa 1o CAIIP,
AutoCAD wu 1o cooTBeTCTBYIONIMM Temam. http://dwqg.ru/dnl/

3. Poccuiickas rocynapcTBerHas oubnmuoteka http://www.rsl.ru/

4. T'ocynapcTBeHHas MyOJMYHAs HAaydHO-TEXHHUYEcKas OuOimoreka Poccuu
http://www.gpntb.ru/

5. Hayunas snektponHas Oubnuoreka http://elibrary.ru/

r) HOPMATHBHO-TIPABOBbIE MATEPHAJIBI:

IIporpammusiil koMiuiekce «KoncynbranT [lmroc»
[Iporpammusiit komruieke C Texakcnept: 6.0.

Ilepeyens HHGPOPMALUOHHBIX TEXHOJIOTH, HCIIOJIb3YyEeMbIX NPH
NPOBeIeHNH NMPAKTHKH, BKJIIOYAasi NlepedeHb MPOrpaMMHOI0 odecne4yeHus u
UH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

[IporpammHuoe obOecneyeHue, JOCTYMHOE CTYAEHTaM I BBIOJHEHUS
WHJMBUAYAJbHBIX 33JIaHUM, a TAKXKE JJIsl OpraHU3aIlii CaMOCTOATEIIbHOU pabOThI:

Mecto Ilepeyenp mporpaMMHOro obecreueHus
PAacIoNoKeHUs
KOMIIBIOTEPHOU

TEXHUKH, Ha
KOTOPOM
YCTaHOBJIEHO
IIPOrpaMMHOE
obecrnieueHue,
KOJINYECTBO
pabouyux Mect

Kommbrorepubiii | — Microsoft Office Professional Plus 2016 — odwucHbIi maker,
KJIace BKJTIOYAIOIIUI MTpOrpaMMHOE obecrieueHue /Ui paboThl ¢ pa3IMyHbIMU
AYHE{ES_SSS 2 aifyﬂ' TUNIAMU JTOKYMEHTOB (TEKCTaMH, 3JIEKTPOHHBIMH Tabiuiamu, O0a3zaMu
’ JIAHHBIX U JIp.);

— 7Zip 9.20 - cBOOOAHBIH (aliIOBBIN apXUBATOP C BBICOKOH CTEIIECHBIO
CKaTusl TaHHBIX;
— Adobe Acrobat XI Pro — maker mnporpamMMm sl CO3JaHUSl |
IPOCMOTpA IEKTPOHHBIX yOnukanuii B popmate PDF;
— AutoCAD 2017 - TpéxmepHas cucTeMa aBTOMAaTH3WPOBAHHOIO
MIPOCKTHPOBAHUS M YSPUCHUS;
— WaterSteamPro — cBo#icTBa BOJIbI M BOJISTHOTO T1apa;



https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82
http://4ertim.com/
http://dwg.ru/dnl/
http://www.rsl.ru/
http://elibrary.ru/

— WinDjView 2 — makeT mporpaMMm i CO3JaHHS W IPOCMOTpa
AIIEKTPOHHBIX IyOsmkanuii B popmare DIVU;

— KOMIIAC-3D V16 xX64 TpEXMepHast cucrema
ABTOMATH3UPOBAHHOTO NMPOCKTUPOBAHMS U YSPUCHIS,

— [IK «Koncynbrant Ilmoc» - oGUCHBIA MMakeT HOPMATHBHBIX
JIOKYMEHTOB;

— IIK «MC Texskcnept 6.0» - o¢HUCHBII NakeT HOPMATHBHBIX
TEXHUYECKUX JIOKYMEHTOB;

— «BoilerDesigner 9.8.2.0» - makeT NPUKIATHBIX MPOTPaMM IS

peiCHUs 3a/1a4 TCIIJIOOHCPI'CTHUKH.

V. METOAUYECKMHUE YKA3AHUA 110 OCBOEHUIO
AU CHUITJIMHBI

YcnemHnoe yCcBOEHHE Kypca MPEIIoNaraeT akTUBHOE, TBOPYECKOE YYACTHE
CTyJIEHTa Ha BCEX JTalax €€ OCBOCHMUS ITyTEM IUIAHOMEPHOM, ITOBCEIHEBHOMN
pabotel. Obwue pexomendayuu. W3YyUYCHHE IUCHMIUIMHBI CIEAYyeT HAUYMHAThH C
npopabdOTKM HacTosimiel paboyeil mporpamMMmbl M pa3padOTOK, YKa3aHHBIX B
nporpamMMe, oco0oe BHUMaHHME yaAeNseTcsl LeNsiM, 3ajadaM, CTPYKType H
colepkaHuio Kypca. Paboma c¢ koncnexmom nexkyuii. [IpocMOTpUTE KOHCHEKT
cpazy mnocie 3aHATHi. IlomeTpTe Marepran KOHCIEKTa JIEKIU, KOTOPbIA
BBI3BIBACT 3aTpPyAHEHUs Uil NOHMMaHuWs. llomblTaliTech HAWTH OTBETHI HA
3aTPyIHUTENIbHBIE BOIPOCHL, HCHOJB3YS MpeajaraemMyro jauteparypy. Ecmu
CaMOCTOATENLHO HE yIalloch pa3o0paThcs B MaTepuaie, chopMyIupynTe BOIPOCHI
u oOpaTuTech Ha TEKyIIeH KOHCYNbTAlMM WM Ha OJrKaWled JeKnuu 3a
MOMOIIBIO K mpernoAaBaTento. Kaxayio Helemo peKOMEHIYEeTCsl OTBOAUTh BpEMs
JUIsl TIOBTOPEHUS IPOMJEHHOIO MaTepualia, IPOBEpsAs CBOM 3HAHUS, YMEHHUS H
HABBIKH 110 KOHTPOJIBHBIM BOIIPOCAM.

BaxxHo mnpoBOAUTH JIOMOJHUTENBHYIO pPabOTy € TEKCTOM KOHCIIEKTa:
BHUMATEJIbHO MPOYUTATh €ro; JOMOJHUTh 3aluCch MaTepuallaMH U3 JIPYyTUX
VMCTOYHHUKOB, PEKOMEHJOBAaHHBIX MPENOJaBaTE]IeM; BBIICIUTh BCE HE3HAKOMBIE
MOHATHUS U TEPMUHBI U B TaJIbHENUIIIEM TOMECTUTh UX B clioBapb. Hannuue cnoBaps
OTpEENsIeT CTENeHb TOTOBHOCTH CTYJIEHTa K 3au€Ty M paboTaeT Kak JOMYCK K
3aKJIIOYUTENBHOMY 3Tamny arrectanuu. Heobxomumo cucreMaTHuecKu TOTOBUTHCS
K MPAKTUYECKUM 3aHATUSAM, M3ydaThb PEKOMEHJIOBAHHBIE K IMPOUYTEHUIO CTAaTbU U
Ipyrue marepuanbl. MeToauueckuil marepuan, o0ecreurBaeT palloOHaJIbHYIO
OpraHu3alnIo CaMOCTOATENbHON paboThI CTYJIEHTOB Ha OCHOBE
CUCTEMATU3UPOBAHHON MH(POPMALIMH 110 TEMaM 3aHITHI Kypca.

[IpakTrka — oAMH W3 HamMOoJIee CIOXKHBIX U B TO K€ BpPEMS IUIOJAOTBOPHBIX
BUJIOB (popM) BY30BCKOTO OOyUEHHUsI U BOCHHUTAHUS. B yCIOBHSIX BBICHIEH HIKOJIBI
OpakTUKa — OJWH M3 BHUAOB JAOOPATOPHBIX 3aHITUH, MPOBOAUMBIX TOJ
PYKOBOJICTBOM IPENOJABATEINS, BEAYIIEr0 HAyYHBIE HCCIEIOBAHUSA [0 TEMATUKE



MPAKTUKKU U SIBJSIOLIETOCS 3HATOKOM JIAHHOW MPOOJIEMbI UM OTPAC]Id HAYYHOTO
3HaHus. [IpakTuka npegHazHayaeTcs i yriyOJIEHHOrO M3y4EHHUs TOM WM MHOU
JUCUUIUIMHBL U OBJAJCHHUS METOJOJIOTHEN NPUMEHHUTEIbHO K OCOOEHHOCTSIM
MU3y4aeMOW OTpaciv HAayKu. MOXKHO OTMETHTh, OAHAKO, 4YTO IIPU HU3YYEHUU
JVCLUIUIMHBI B By3€ MPAKTUKA SIBIISIETCS HE TPOCTO BUAOM MPAKTUYECKUX 3aHATHM,
a, HapsAay C JIeKIued, OCHOBHOM ¢opmoii ydeOHoro mporecca. Bemymei
JUJAKTUYECKOM LIEJIbI0 MPAKTUYECKUX 3aHSATHH SBISIETCS CHCTEMATHU3alus H
00001lIeHHe 3HAHUN MO HM3y4aeMoWl Teme, pasjaeny, (opMUpOBaHUE YMEHUU
paboTaTh C JOMOJIHUTEIbHBIMU HCTOYHMKAMHU HH(OPMALUM, COMOCTaBISATh U
CpaBHUBATh TOYKHU 3PEHUS, KOHCIEKTUPOBATh MPOUYUTAHHOE, BHICKA3BIBATH CBOIO
TOYKY 3pEHUs M T.II. B COOTBETCTBHMM C BEAYIIEW IUAAKTUYECKOM LIENBIO
coJiep>KaHreM JIA0OPATOPHBIX 3aHIATHH SBISIOTCS Y3JIOBbIE, HauOoJiee TPYIHbIE
JUTSl TIOHUMaHUSI U YCBOCHUS TEMBI, pa3ieibl TUCHUILIUHBL. CrenuduKoi TaHHON
dbopMbl BelEHMSI 3aHSTHS SIBIIETCA COBMECTHasi paboTa IMpenojaaBaTels Hu
CTYJIEHTOB HaJl PEUICHUEM IMPAKTUYECKUX 33Jlad, a CaM IOWCK BEPHOTO OTBETA
CTPOUTCSI HA OCHOBE YEpPEIOBAHUS HWHIWBUAYAJIBHOM M  KOJUIEKTUBHOMN
nearenbHOCTH.  ONEeHKa  IPOU3BOAUTCA  4YE€PE3  MEXaHW3M  COBMECTHOTO
OOCYXXJIEHHs,  CONOCTABJICHHS]  MPEJIOKEHHBIX  BapUAaHTOB  OTBETOB  C
TEOPETUYECKUMU M HSMIIUPUYECKUMU HAYYHBIMH 3HAHUSIMH, OTHOCSIIUMUCA K
JaHHOW TMpeiMETHOM obmactu. DTO BeAeT K BO3PaCTaHUIO BO3MOYKHOCTEU
OCYIIIECTBJIICHUSI CaMOOIIEHKHM COOCTBEHHBIX 3HAaHWM, YMEHHUM W HaBBIKOB,
BBISIBJICHUIO CTYJIEHTAMU «OEJbIX MSATEH» B CUCTEME CBOMX 3HAHUM, MOBBIIICHUIO
M03HABATEIbHOW AKTUBHOCTH.

YHuBepcuter oOecrneyrMBaeT y4eOHO-METOAMYECKYI0 U MaTepHalIbHO-
TEXHUYECKYI0 0a3y /Il OpraHU3alMKi CAMOCTOSITENbHOU padOThI CTYAEHTOB.

bubnuoreka yHuBepcuTeTa 00ECIeUnBacT:

ey4yeOHBI MpOLECC HEOOXOAUMOW  jauTeparypod ©  uHbOpManmein
(kOMIUIEKTyeT OuOMMOTeUHbI (QOHI y4eOHOW, METOAUYECKOM, Hay4HOH,
MEPUOANYECKOM, CITPABOYHOM M XyIOKECTBEHHOM JIUTEPATYPOH B COOTBETCTBHM C
y4e€OHBIMU TUTAHAMH U IPOTPAMMaMHM, B TOM YHCJIE€ HA DJIEKTPOHHBIX HOCUTENSX );

®IOCTYIT K OCHOBHBIM HWH(POPMAIMOHHBIM O00pa30BATEIBHBIM pPECypcam,
nH(OpPMAITMOHHOW 0a3e TaHHBIX, B TOM YHCIIe OMOIMorpaguieckoil, BO3MOXHOCTb
BbIXOJ1a B MIHTEpHET.

Otnenenue:

®00€eCIeYnBaET JOCTYITHOCTh BCET0 HEOOXOAUMOI0 y4eOHO-METOIUYECKOTO U
CIIPaBOYHOTO MaTepHaa;

e pa3pabaThIBacT: y4eOHO-METOANYECKUE KOMIUIEKCHI, MPOTPaMMBbI, TTOCOOUS,
MaTepuaibl MO Y4YeOHBIM JHCIHUIUIMHAM B COOTBETCTBHHM C DenepalbHbIMU
roCyAapCTBEHHBIMHU 00pa30BaTEIbHBIMUA CTAHAPTAMM;



®METOINYECKUE PEKOMEHIAIINH, TIOCOOUS TI0 OPTaHU3AIUHA CAMOCTOSITEIFHON
paboThI CTYJEHTOB;

®3aJIaHus TSI CAMOCTOSITEIIbHOW paboTHI;

eTeMbI pedepaToB U JTOKIAI0B;

®BOIPOCHI K 3K3aMEHaAM H 3a4eTaM.

W3ydyeHne  OUCHUIUIMHBI — 3aKaHYMBACTCS  OMpPENEJICHHBIMH  METOJaMU
KOHTPOJISI, K KOTOPBIM OTHOCATCS: TEKyIas aTTecTallus, 3a4eThl U JK3aMEHBI.
TpeOoBanms K OpraHU3aIllMU MOATOTOBKU K 3a4€Ty TE e, UTO M MPHU 3aHATHAX B
TEYCHHE CEeMEeCTpa, HO COOII0IaThCS OHM JIOJDKHBI O60see ctporo. [Ipu moaroroske
K 3a4€Ty y CTyJE€HTa JOJKEH OBITh XOPOIIUi yYeOHUK WIIM KOHCIIEKT JTUTEPaTypHI,
IPOYUTAHHON MO yKa3aHHUIO MPEIoaBaTess B TeueHue cemectpa. [lepBoHadambHO
ClIeyeT MPOCMOTPETh BECh MaTepHal MO CAaBAEMOW TUCIUIUINHE, OTMETUTH AJIS
ce0st TpynHbIe Bonpockl. O0s3aTeIbHO B HUX pa3oOpaThes. B 3akimouenue emie pas
1eJ1€c000pa3HO OBTOPUTH OCHOBHBIE TIOJIOKEHUS, UCIIOJIB3YS MPU 3TOM ONOPHbBIE
KOHCIIEKTHI JiekIui. CuctemMaTHdeckas IOJrOTOBKAa K 3aHSATUSM B TEUCHHUE
CEMECTpa IO3BOJIUT HUCIIOJIb30BAaTh BO BPEMsS IMPOMEKYTOUHON aTTeCTallu IS
cucTeMaruzauuyd 3HaHui. Eciam B mpoiecce caMoOCTOSATENbHON padOThl Haj
U3y4YCHHEM TEOPETUYECKOr0 MaTepuana WIM MPU PEIIeHUH 3a1ad y CTYACHTa
BO3HUKAIOT BOMPOCHI, Pa3peluTh KOTOPHIE CAMOCTOSITEIRHO HE YyJaeTcs,
HEOOXOMMO OOpaTUTHCS K TPETOAABATENIO I MOTYYCHHS Y HETO Pa3bsICHEHUN
WM yKa3zaHud. B cBOMX Bompocax CTyAEHT JOJKEH YE€TKO BBIPA3UTh, B YEM OH
UCIIBITHIBACT 3aTPYJHEHUS, XapaKTep H3TOr0 3aTpPyJHEHHUsA. 3a KOHCYJbTalluen
clenyeT oOpamaThCs M B ClIy4ae, €CIM BO3HUKHYT COMHEHHUS B IMPaBUIBLHOCTH
OTBETOB Ha BOIIPOCHI CAMOIPOBEPKHU.

Vil. MATEPHUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUIIJIMHbI

B xozme oOydyenuss mno gucuuiimHe «TemaoTeXHUWKa» HCHONb3YHOTCS
CJIEYIOLINE CPEICTBA:

a) MyJIbTUMEIUIHbIE ayJUTOPUH OCHAIEHHBbIE MPOEKTOPOM U JWHAMUKAMHU
JUTSl IPOBEJICHUS ayIMOBU3yAJIbHBIX MPE3EHTALUI;

0) ayAUTOpPUHU OCHAIIEHHbIE KOMITBIOTEPAMHU JJIsi MMPOBEACHUS MPAKTUYECKUX
3aHATHUM.

JIist  mpoBeneHuss — 3aHATHH O JUCHUIUIMHE — «DHEpPreTHYecKue
ra3oBO3/yXONPOBOJbD), CBSI3aHHBIX C BBIMOJHEHUEM 33JaHUN MO MPAKTUYECKUM
3aHATUSAM, a TaKXKe JUIsl OpraHU3aldd CAMOCTOSITENIbHOM pPadOThl CTyAEHTaM
JOCTYIHO ClieAyIolee JabopaTopHoe OO0OpYyJOBaHHE M CIIEHUATU3UPOBAHHBIC
KaOMHETBI, COOTBETCTBYIOIINE JCHCTBYIOIUM CAaHUTAPHBIM U MPOTUBOMOKAPHBIM
HOpMaM, a TakKe TPeOOBaHUSIM TEXHUKU O€30MaCHOCTH NPU MPOBEACHUHU YUEOHBIX
Y HAy4HO-IIPOU3BOJCTBEHHBIX paboT:



HaumenoBanue
000py10BaHHBIX
noMelueHuu u
noMeleHuH AJis
CAMOCTOSITEIbHOI PadoThl

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

JlaGopaTopust ropeHust
L 617, L 619, L 620

Kawmepa BricokockopocTHast Photron (monoxpomnuasi) FASTCAM SA-
Z Model 480K M4 (mono, 641'b), KommiekT KOHBEpTEpPOB Ha OCHOBE
TEPMOCTOMKOIO0 KOMITO3ULIMOHHOIO CIUIaBa Ul MOPUCTOM TOpENKH,
Cnextpomerp aBTromaTuszupoBanHblii UK ®ypre DT-801, Ilkad
BBITSDKHOW ansi  Mydensubix mededr JIAB-1600 IIBm, Ilkad
BBITSDKHON a1 pabotel ¢ kuciaoramu JIAB-PPO-IIIBK 150.85.240,
KOMIUIEKT ~ HAlmOpOMEpPOB,  MHKPOMaHOMETPOB,  TEPMOMETpPOB,
PErynsaTopoB, IpeodbpazoBaTesei, KOHTPOJIEPOB.

Jlaboparopus
THPOTa30JUHAMUKH 1
MOJICTTMPOBAHMUS, Ayl
E 559

JlaboparopHast ycraHOBKa «VI3yueHue adpoJMHAMUKHA BUXPEBBIX
Kamep», AnpoauHamuueckas TpyOa, JlabopatopHas ycTaHOBKa
"llogpemHasi cuna W TUAPOAMHAMUYECKOE  CONMPOTUBIICHUE
(comportuBnenue moToky)", Mukpomerp rnagkuii mudposoit 3YBP
OKCIIEPT 34482-75, Tepmometp kontakTHbiii TK-5. 09 6e3 301108,
KOMIUIEKT ~ HAlmoOpOMEpOB,  MHKPOMAaHOMETPOB,  TEPMOMETPOB,
perynsiTopoB, mpeoOpa3zoBaresiei, KOHTPOJIJIEPOB.

Jlaboparopus JlaGoparopHass ycTaHOBKa "YPOBHEHHE COCTOSHHUS U KpPUTHYECKas

TEPMOJIMHAMUKHU U touka", JlaGoparopuas ycranoBka "Dddexr Jxoyms-Tomcona",

TEIIOMaccoOOMeHa, JlaboparopHas yctaHoBka "l3MepeHune ckopocTd 3ByKa B Bozayxe'",

ayn. E559 6 Mukpomerp riankwii 1uppooir  3YBP  OKCIIEPT 34482-75
Kommpeccop anexkrpudeckuit  SRL-7.5DMN5  (S/N=QC005894),
Tepmomerp kontakTHbII TK-5. 09 6e3 30H70B, CTeHA-TpEeHAXKED
"TeroBoii  Hacoc-1", VYcranoBka "M3ydeHue MHIMKATOPHBIX
JUarpaMM OJHOCTYIIEHYATOTO MOPITHEBOTO KOMIIpeccopa'", KOMIUJIEKT
HarmopoMepoB, MHKPOMaHOMETPOB, TEPMOMETPOB, PETYISTOPOB,
npeoOpa3oBaresei, KOHTPOJIEPOB.

Jlaboparopus JlaboparopHass ycraHoBka «M3ydueHne pabOTBl TATO-TyThEBBIX

TEIUIOPHEPTreTUUECKUX | MalliuH», ['azoananuzatop Optima 7 ¢ MOBEpKOl B KOMIUIEKTALUH,

U3MEPEHUN U
DHEProayInuTa, ayu.
E559a

Muxkpomerp rtiankuit 1mudposoir 3YBP OKCIIEPT 34482-75,
Tepmomerp kontakTHbBIE TK-5. 09 ©0e3 30HIOB, TEpMOMETP
manoMerpuueckue TM 2030Cr-1, McnbiTaTenbHbIil CTEH, KOMILIEKT
HaropoMepoB, MHUKPOMAaHOMETPOB, TEPMOMETPOB, PETYJATOPOB,
npeoOpa3oBareseil, KOHTPOJLIEPOB.

Jlaboparopus
BOJIOTIOATOTOBKH, ay/I.
E559 B

Kanopumerp C6000 global standard Bepcus 1/10, ABromaTnyeckuii
uupoBoi U3MepuTeNnsb MIOTHOCTH/yAenbHoro Beca DA-640 , Kyoto
Electronics, Becwsr maboparopubie CAS wmomens CUW-6200 HV,
I'azoananuzatop «Ilomapy», Mukpomerp riagkuii mmdposoit 3YBP
OKCIIEPT 34482-75, Tepmomerp konTakTHblil TK-5. 09 6e3 30H10B,
VYcraHoBKa JUIs OYHCTKM BOJBI, [HMIpoaMHAMHUYECKash YCTaHOBKA
"3eBc", YcranoBka Y®d-oOe33apaxuBanus "aguapro"SS316 60PM,
Crpyitnbiii geasparop CBJI-4./1y50, YcranoBka "T'mapoduoy" C-45,
YMsAruuTenbHas yCTaHOBKA, DIEKTPOAHAIA3HBIA MOAYIb cepusi MX,

KommnsrorepHhslii knacc,
Ayn. E559r

Mono6si0k HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-
bit),1-1-1 Wty

Kommnsrorepnslii knacc,
Ayn. E559a

Mouno6nok HP ProOne 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-




bit),1-1-1 Wty

YuTaIbHBIE 347161 Momno6i0k HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
Hayunoi oubmmorexku | 4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-
JIBDY ¢ OTKPHITHIM RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-

JOCTYTIOM K (poHTY bit),1-1-1 Wty
(xoprryc A - ypoBeHb CxkopocTts gocryna B Uatepuer 500 Mout/cexk.
10) PabGoune Mmecta s JOAEH € OTPaHUYCHHBIMH BO3MOKHOCTSIMHU

30POBbSl  OCHAILLEHbl  JUCIUIESIMU W IpuHTepamu  bpaiins;
00OpYyJIOBaHBl:  NOPTATUBHBIMU  YCTPOWCTBAMH  JUIi  YTCHHS
IUIOCKOIIEYATHBIX ~ TEKCTOB, CKAHUPYIOLIMMHM W YUTAKOLIUMMHU
MalllMHAMHA  BUJEOYBEIMUYUTEIEM C BO3MOXKHOCTBIO  PEryJIsLHU
LIBETOBBIX CIIEKTPOB; YBEIWYMBAIOIIMMHU DSJIEKTPOHHBIMU JIYIIAMU H
YJIBTPa3BYKOBBIMU MapKUPOBIIMKAMHU

MynbpTuMeaniiHas npoektop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1 200
aymurtopust E-933, (16:10) PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ ai.
E-934, E-433 MPUBOJIOM; KperuieHue HacteHHo-mortonouHoe Elpro Large Electrol

Projecta; mpodeccuonanpras XK-nanems 47", 500 Kn/m2, Full HD
M4716CCBA LG; noacucreMa BHICOMCTOYHHKOB JOKYMEHT-Kamepa
CP355AF Avervision; moacuctemMa BHICOKOMMYTAIUH; IOJCHCTEMA
ayJMOKOMMYTAIIMA M 3BYKOYCHJICHHS, TOJCHCTEMAa HHTEPAKTUBHOTO
ynpasieHus; 6ecnpoBoanbie JIBC obecnieueHbl cuctemoi Ha 0ase
touek gocryma 802.11a/b/g/n 2x2 MIMO(2SS)

B nensax oOecnieuenus crielUaibHbIX YCIOBHM 00y4€HUs WHBAIUJIOB U JIMI] C
OTpaHUYECHHBIMUA BO3MOXHOCTSIMU 370poBbs B JIBDY Bce 31aHuA 000pya0BaHBI
naHgycamu, JudTaMy, TOJbEMHUKAMH, CIEHHAIM3UPOBAHHBIMU  MECTaMH,
OCHAaUICHHBIMU  TyaJeTHbIMU KOMHAaTaMH, TaOJWykaMd HH(OPMAaIMOHHO-
HABUTAIMOHHOM TMOJIEPKKH.
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ILinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI padoThl M0 TUCHUILINHE

IIpumepHbIe
Ne | Jlara/cpokm HOPMBI dopma
P Bua camocrosiTesibHOI padoThI P P
/N | BHINOJIHEHUS BpeMeHHM Ha KOHTPOJIA
BbINOJIHEHH e

U3ydeHHe yueOHOH TUTepaTypsl 1o
1 5 cemecTp | pasaeny |, moaroroska k 40 I1P-1, 1-36
J1a00paTOPHBIM paboTam

u3ydeHre yueOHOH TuTepaTypsl 1o
2 5 cemectp pasneny ||, moaroroska k 16 I1P-1, 37-46
nabopaToOpHBIM paboTam

n3ydyeHue yuyeOHuKa, yaeOHOTro
3 5 cemectp | mocoOus 16
[ToaroToBka K 9K3aMeHy

9K3aMeH
Bomnpocsr 1-46

XapakTepucTHKA 3aJaHUH IS CAMOCTOATEILHON PadoThI
o0y4yaroumuxcs U MeTOAUYECKHEe PEKOMEHAAIMH 110 UX BbINOJIHEHHUIO
3aganne Nel-2. M3ydenue yueOHWKA Ui BY30B [CIIMCOK OCHOBHOH U
JIONOJHUTENIBHON  juTepaTypbl] 1o  Teme pasmena | «TexHudeckas
TEPMOJIMHAMUKA.

CryzneHTBl CaMOCTOSITENIBHO M3Y4aroT JIMTEPaTypy MO 3aJaHHBIM TEMAaTHKAM.
B Xxoxe opraHuzanMd CcaMOCTOSITEIBHOTO M3Y4YEHHUS YYE€OHOM JIUTEpATypbl
CTyZIEHTaMU PELIAIOTCS CIEAYIOIINE 3aa4u:

® yIIIyOJISATh U paCHIMPATH TPO(ECCHOHATIbHBIE 3HAHUS CTYICHTOB;

¢ chOpMHPOBATH UHTEPEC K yUEOHO-TI03HABATEIBHOU IEATETbHOCTH;

® HAYYUTh CTYIECHTOB OBJAJE€BaTh IPUEMAMU NIPOLIECCa TO3HAHNUS,

® pa3BHUBATh Y HUX CAMOCTOSITEIBHOCTh, aKTUBHOCTh, OTBETCTBEHHOCTB;

® pa3BUBATh MO3HABATENbHBIE CIIOCOOHOCTH OYAYLIUX CHEIUAIHCTOB.

3amanue Ne 3. TlogroroBka k »sk3ameHy. CTYAEHTBI CaMOCTOSITENIBHO

TOTOBATCS K 9K3aMEHY 0 NPUBEACHHBIM BOIIPOCAM (IIPUIIOKEHUE 2)

TpeOoBaHus K nNpeacTaBjJeHUI0 U 0QPOPMIICHUIO Pe3yIbTATOB
CaMOCTOAITEJILHOI PadoThI
3amanue Nel-2. 3amaHus TOTOBSITCS YCTHO W TPEACTABISIIOTCA B BHIE
OTBETOB TIpU TMPOBEACHUM cobOecemnoBanus. JlJis KOHTPOJS HCHOIB3YIOTCS
OIICHOYHBIE CPEJICTBA TEKYIIEro KOHTPOoJIs ipuBeeHHbie B DOC (mpusnoxeHue 2).
3aganue Nel-2. BrimosHseTcs B BUJE HNOSACHUTEILHOM 3aIIMCKU B O00BLEME
npuBeneHHOM B TpeboBaHusix k [IP-1 ®OC (mpunoxenue 2). OdopmieHue
npousBoautcst  cormacHo  "IIPOLUEAYPA  TpeGoBanuss K  oQopMICHHUIO
NUCHbMEHHBIX pabOT, BBIMOJHAEMBIX CTyJeHTaMu M ciaymatensmu [IBOY", r.




Bnagusoctok, 2011 roa. s KOHTPOJS HCHOJIB3YIOTCS OLIEHOYHBIE CPEICTBA
tekyiiero koutposs [1P-1 npusenennsie B ®OC (npumnoxenue 2).

3amanne Ne3. BEITIONHSETCS MMCBMEHHO B BHUJE OTBETOB HAa BOIPOCHI MPH
NpOBEJCHUHN OHK3aMeHa, ¢opma odopmieHuss cBoboaHas. [ns KOHTpous
UCIIOJIB3YIOTCSl OLICHOYHBIE CpEACTBA IIPOMEKYTOYHOM aTTecTallud B BHJIE
BOIpocoB npuBeaeHHbIX B DOC (mpusioxkenue 2).

Kpurepuu ouieHk# BbINOJHEHHS CAMOCTOATEIbHON PadoThI
Kpurtepuu onenku (yCTHBII 0TBET) HA cOOeceT0OBAHUU

v 100-85 GamwioB (OTIMYHO) - €CIM OTBET IOKA3bIBAET MPOYHBIE 3HAHMS
OCHOBHBIX TPOIECCOB U3YYaeMOU MPEAMETHON 007acCTH, OTIMYACTCS TITyOUHOUN H
MOJTHOTOM PACKPBITHUSI TEMBI; BIIAJICHUE TEPMUHOJIOTUYECKUM aImnaparoM; YMEHUE
OOBSCHATH CYIIHOCTh, SIBJICHHM, TIPOILIECCOB, COOBITHM, JelaTh BHIBOABI H
00001IeHUsI, JlaBaThb AapPryMEHTHUPOBAHHBIE OTBETHI, MPHUBOJAUTH MPUMEPHI;
cB0OO/IHOE BJIaJICHUE MOHOJIOTUYECKOU peublo, JIOTUYHOCTD U
MOCJIEA0BAaTEILHOCTh OTBETA; YMEHUE MPUBOJAUTH MPUMEPHl COBPEMEHHBIX
npo0JieM u3ydaeMoi 00J1acTH.

v’ 85-76 - 6amIoB (XOpOIIO)- OTBET, OOHAPYKUBAIOMIMI MTPOYHBIC 3HAHUS
OCHOBHBIX MPOIECCOB M3y4aeMOM MPEAMETHON 001acTH, OTIMYAETCs TIIyOMHON U
MOJTHOTOW PACKPBITHSI TEMBI; BJIAJICHUE TEPMUHOJIOTUYECKUM anmnapaToM; yMEHUE
OOBSICHATH CYIIHOCTh, SIBJICHHI, IPOILIECCOB, COOBITHH, JeiaTh BHIBOABI H
00001IeHNsI, JaBaThb ApPTyMEHTHPOBAHHBIE OTBETHI, MPUBOIAUTH IPUMEPHI;
CBOOOHOE BJIAJICHHE MOHOJIOTUYECKOM peublo, JIOTUYHOCTD u
MOCIIEIOBATENLHOCTh OTBETA. OAHAKO JOMYCKAETCA OJHA - JBE HETOYHOCTH B
OTBETE.

v 75-61 - ©Oamn (yIOBICTBOPUTEILHO) —  OILCHHMBAcTCS  OTBET,
CBUJICTEJILCTBYIOIIMM B OCHOBHOM O 3HAaHHWM MPOIECCOB U3Yy4AEMOW MPEAMETHOU
00JacTH, OTIMYAIOIMIMKACA HEAOCTAaTOYHOW TIYOMHOW M TOJHOTON PaCKPBITHS
TEMbI; 3HAHWEM OCHOBHBIX BOIPOCOB TEOPHH; cJabo CcHOPMUPOBAHHBIMU
HaBBIKAMU aHajv3a SIBJICHUM, MPOILIECCOB, HEIOCTATOYHBIM YMEHHEM JaBaTh
apryMEHTHUPOBAHHBIE OTBETHI U MPUBOAUTH MPUMEPHI; HEJOCTATOYHO CBOOOIHBIM
BJIAJICHUEM MOHOJIOTMYECKON PpEUYbl0, JIOTUYHOCTBIO M IMOCIEI0BATEIbHOCTHIO
orBeTa. JlomyckaeTcs HECKOJbKO OIMMOOK B COJEpPKAHUU OTBETA, HEYMEHHUE
MPUBECTU MPUMEP PA3BUTHUSL CUTYyaIlMU, MPOBECTH CBSI3b C JAPYTMMHU acleKTaMu
u3ydaeMoi obactu.

v' 60-50 GamioB (HEyIOBJIETBOPHUTEILHO)— OTBET, OOHAPYKHMBAIOIIHUIA
HE3HAHWE TMPOIECCOB H3y4aeMOW MpeaMETHOW 00JIacTH, OTIUYAIOIIHICS
HErTyOOKMM PAaCKpPBITHEM TEMbl; HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPUH,
Hec(pOpMHUPOBAHHBIMU HaBBIKAMHU aHaJM3a SIBJICHUH, MPOIECCOB, HEYMEHUEM



JaBaTh apPryMEHTHPOBAHHbIE OTBETHI, CIA0bIM BJIAJEHUEM MOHOJOTHYECKOM
peubl0, OTCYTCTBUEM JIOTUYHOCTH U THOCiIenoBaTelabHOCTH. JlomyckaroTcs
Cepbe3Hble OMMOKM B  COJEpPXKAHUM  OTBETA; HE3HAHHE COBPEMEHHOM
npoOJeMaTUKU U3ydyaeMoi 00J1acTH.

Kpurepuu onieHKHu npu orBeTe (MACHbMEHHbII 0TBET) HA
3a4eTHbIe/IK3aMEeHALIMOHHbIE BONPOCHI

v' 100-86 6GamwioB (OTIMYHO) - €CIM OTBET IIOKa3bIBa€T IIIyOOKOE H
CHUCTEMAaTUYECKOE€ 3HAHUE BCETO0 MPOTPAMMHOTO MaTepuana M CTPYKTYpHI
KOHKPETHOTO BOIIPOCA, a TAKKE OCHOBHOTO COJACPIKAHMS U HOBAIUI JIEKIIMOHHOTO
Kypca MO CpaBHEHMIO ¢ YyueOHOH mureparypoid. CTYIEHT AEMOHCTPUPYET
OTYETJIMBOE U CBOOOJHOE BIIAJICHHE KOHUENTYaJIbHO-IIOHATHUMHBIM alIapaToM,
HAay4YHBIM $I3bIKOM M TEPMMHOJIOTMEH COOTBETCTBYIOIEH Hay4dHOW o0O0IacTu.
3HaHME  OCHOBHOM  JIUTEpaTypbl M  3HAKOMCTBO C  JOIOJIHUTEIbHO
PEKOMEHJIOBaHHOW JUTepaTypoil. Jlornyecku KOppeKTHOE U YyOeauTENbHOE
U3TI0’)KEHUE OTBETA.

v 85-76 - GautoB (XOpOIIIO) - 3HAHWE Y3JIOBBIX MPOOJEM MPOTPAMMBI H
OCHOBHOTO  COZAEpXKaHMsI  JIEKIMOHHOIO  Kypca; yYMEHHE  IO0Jb30BaThCs
KOHIENTYalbHO-IOHATUWHBIM ~ allapaToM B IMPOLECCe aHalu3a OCHOBHBIX
npo0jeM B paMKax JaHHOW TEeMbl, 3HAHHME BaXKHEUIIUX pabOT M3 CHHCKa
PEKOMEHIOBaHHOW JIUTEpaTypbl. B 11e10M J0rnyeckn KOppeKTHOE, HO HE BCerjaa
TOYHOE U apTyMEHTHPOBAHHOE MU3JI0KEHUE OTBETA.

v’ 75-61 - Gami (YIOBICTBOPUTENLHO) — (pparMeHTapHBIE, TOBEPXHOCTHBIE
3HAHWS BAXKHEWIIMX pa3JesioB MPOrpaMMbl U COAEPIKAHMS JIEKIIMOHHOTO Kypca;
3aTPYJHEHUS C UCIIOJIb30BAHUEM HAayUHO-TIOHSATUITHOTO armapara U TepMUHOJIOTUN
y4eOHOM UCUUILIUHBI; HETIOJIHOE 3HAKOMCTBO C PEKOMEHOBAHHOM JIUTEPATypPOH;
YaCTUYHbIE 3aTPYJHEHUS C BBINOJIHEHUEM MPEIyCMOTPEHHBIX MPOTrPaMMOM
3aJJaHUI; CTpEMJICHHE JIOTUYECKH OIPENEJICHHO U MOCIEAO0BATEIbHO H3JI0XKHUTh
OTBET.

v' 60-50 GaioB (HEYIOBIETBOPUTEILHO) — HE3HAHUE, JTUOO OTPHIBOYHOE
IpeCTaBICHUE O JaHHOW MpobiieMe B paMKax y4eOHO-IPOTPaMMHOTO MaTepHaa;
HEYMEHHE WCIOJIb30BaTh MOHITHIHBIN ammapaT; OTCyTCTBHE JIOTUYECKON CBSI3U B
OTBETE.
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MacnopT
(oHIa OLIEHOYHBIX CPEICTB
no aucuuninHe «TenorexHuka

Koa u ¢popmysimpoBka
AL (popMyJIHp Aransl GOPMHUPOBAHUSA KOMIIETEHIIUH
KOMIETeHIHH
OIIK-8 CMBICIT  OCHOBHBIX 3aKOHOB TEPMOJWHUAMUKH U
CIIOCOGHOCTh BHIGHPATS AHATMTHYECKHE BBIPKEHHS. OCHOBHBIE
u (w) paspaGareisary | SHACT TEPMOJMHAMUYECKHE APAMETPHI, TPOLECCH U LIUKIIBI
oBecIeUCHIIe TEIUIOBBIX JBHMIaTeNIeH. 3aKOHBI TEPMOAMHAMMKY U UX
HHTETPUPOBAHHBIX HPHIOKCHHAL.
TEXHOJIOTHYECKHUX [IpUMEHSATh  OCHOBHBIE 3aKOHBI K KOHKPETHBIM
CUCTEM 3aJadyaM. AHaIM3UPOBaTh M 00O0OIIATh YaCTHBIC
3KCIUTyaTallMOHHON 3a/1auM B OOIIME 3aKOHBI. 3alUCHIBATh YPABHEHUS JUIS
pa3BeIKH, 10OBIYH 1 Vmeer TEPMOJAMHAMHMYECKHX BenuuuH B cucreme CH.
nepepaboTKH TBEPIBIX OOBACHATH CMBICT TEPMOJAMHAMUYECKUX BEJIUYMH,
TOJIE3HBIX UCKOIMAEMBIX, HOHATHH, NPUPOMHBEIE M TEXHOTECHHBIE SBJICHUS C
a TaKXKe MPEANPUATHI 110 TEPMOAUHAMHYECKOM TOYKH 3PEHUS
CTPOUTCIIBCTBY 1 MeTonamu aHanu3a Juis onpeaeiaeHus 3PPEeKTHBHBIX
IKCILTyaTanuu DHEPreTHYECKUX HPOLECCOB. HaBbikamu
NOJ3EMHBIX 00BEKTOB UCIIOJIB30BAHUS  OCHOBHBIX  TEPMOJMHAMHYECKHX
TCXHUICCKUMH Biazeer | 3aKOHOB M NPHUHIMIIOB B BKHENINUX IPAKTUYECKUX
CPCACTBAMH € BRICOKMM NPUIOKEHHUSX. [IprueMaMu IPaBUIBHOM SKCILUTyaTaluu
YPOBHCM aBTOMATH3AlNN HU3MEPUTETBHBIX nprbOpoB, 71abOpaTOPHOTO
YHpPAaBJICHUS 000pyI0BaHUs, TEIUIOTEXHUIECKUX YCTPOUCTB.
KoHTpoJb 1ocTHREHUS HesIed I CIHMIIIHHbI
«TemjiorexHuka»
Ne | KonTponupyembie MOLyI1/ OlLleHOYHBIE CPEICTBA -
n/m paszensl / TeMbI Kozp! 1 sransl HauMEHOBAHHUE
JUCLILIAHBI bopmMupoBaHus TEKyIIUi IPOMEKYTOUHAS
KOMIIETEHIIUH KOHTPOIIb arTecTanus
1 | PA3JEJI |. Texuunueckas 3HAeT [1P-1
TEPMOJIMHAMHUKA OIIK-8 | ymeer I1P-1 Bonpocsr 1-36
BIIAJIEET I1P-1
2 | PABJAEJIII. Teopus 3HaeT I1P-1
TeIIooOMeHa yMmeeT I1P-1
OIIK-8 | Bmazeer I1P-1 Bompocer 37-46
yMeeT I1P-1
BIaJIeeT I1P-1




IHIkana oueHuBaHus YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMH

Kon n Jrtansl GOPMUPOBAHUS KOMIIETEeHIIUH Kpurepun IMoka3zatenu
¢opmynuposka
KOMIIETEHIIUH
OIIK-8 3HaHue OCHOBHBIX | CIIOCOOHOCTH JaTh
CIIOCOOHOCTH CMBICTI OCHOBHBIX 3aKOHOB | IIapaMeTpOB OTpeieNeHus
TEPMOAMHAMUKH U UX COCTOSIHUS U | OCHOBHBIX
BBIOMPATH U (HJTH)
aHAJTUTUYECKHE 3aKOHOB napaMeTpoB
paspabarbiBaTh BBIPKEHUS, IOCTHKEHHS | TEPMOMHAMHUKH. COCTOSIHHSI M 3aKOHOB
obecrieueHue HAyKH U TCXHUKHU B Bnanenue TEPMOJINHAMUKH,
I/IHTCFpI/IpOBaHHBI TETUIOOHEPTCTUKE U ITYTH 00J1aCThIO peumicHnd
X pELICHUsS CTOSIINX 3a/1a4 MIPUMEHECHUS MIPaKTHYECKHX 3a7ad,
3HAET METOJIaMH TEXHUYECKOH 0a30BBIX  3aKOHOB | M300pa3UTh IIUKIIBI
TEXHOJIOI'MYCCKUX o o
(TTOpOTOBBINt | TEPMOANHAMUK; TEXHUIECKON TETIIIOBBIX
CHCTEM YPOBEHB) OCHOBHEIE TEPMOJMHAMUKM B | JBHTaTeNeil u
OKCILTYyaTalHOHHO TEPMOJIMHAMHYCCKHUEC TOpPHOM Jene. | OOBSCHUTH IPUHIUIT
1 pa3BelKH, rapaMeTphl, MPOLECCHI U 3HaHue IIUKIIOB | UX pabOTHl HA OCHOBE
J0OBIYU U LIMKIIbI TEMUIOBbIX TEIUIOBBIX 3aKOHOB
JIBUTaTeJIel; 3aKOHBI JBUTaTeNel; TEPMOJANHAMUKH U
nepepadoTKu
TePMOAWHAMUKH U 3aKOHBI TEIUIOTEXHUKH U UX
TBCPABIX TEMJIOTEXHUKM UX TEPMOJIMHAMUKA W | TIPHIOKEHUH.
I0JIE3HBIX TIPHJIOKCHUS. TETJIOTEXHUKU U UX
HMCKOITIa€MBbIX, a ITPHJIOKCHHA.
TaKKe YMenue CrocobHOCTB
o [TpuMeHSTh OCHOBHBIC MIPUMEHECHUS TIOCTPOUTH Ta30BbIC
NPEAIPUATUH 110
3aKOHBI K KOHKPETHBIM TEPMOAWHAMUYECKH | IIPOIECCHI B
CTPOUTCIIBCTBY 1 3a7av4aM TEIUIOTEXHHUKH, X T'a30BBIX TEPMOIMHAMUYECKUX
SKCILTyaTalun aHAJIM3UPOBATEL U MPOIIECCOB B JrarpamMmax,
HOI3EMHBIX 0000111aTh YacTHBIE 3aja4d | 001acTu paccuuTath ux
00BEKTOB B 00I1IMe 3aKOHBI, TEIUIOIHEPTeTUKH, napameTpsl,
3aMUCHIBATh YPaBHEHUS YacTHBIE 3a/1a4H BBINOJIHUTH aHAJIU3
TEXHUYCCKUMU yMeeT
(npos- JUIA TepPMOJUHAMUYECKHX | BBIpAXKaTh uepes YaCTHBIX 3a/1a4,
CpeACTBaMu C BHI; wif) BenmuuH B cucteme CH, 0011I1e 3aKOHBI HICIIONb3Ys OCHOBHbIE
BBICOKHMM T OOBSCHATH CMBICIT TEXHUYECKOH 3aKOHBI TEXHUYECKOU
YpPOBHEM TEPMOJMHAMUYECKIX TEepMOANHAMUKH, TEepMOJMHAMUKH,
aBTOMATH3AIMH BEJINYWH, TIOHSTHH, 3armcaTh pemarh TEXHUUECKHe
MPUPOJTHBIE U aBHEHUS 3aJja4¥ C TOMOIIBIO
YIIpaBJICHUSA PHp P . N
TEXHOTE€HHBIE SIBJIICHHUS C TEXHUIECKON ypaBHEHHH
TETIOTEXHUYECKON TOUYKH | TepMOIAMHAMUKH, TEeXHUIECKOU
3pEHHSL. HPOBOJHUTH aHATH3 | TEPMOIUHAMUKU U
pa3MepHocTei TEIJIOTEXHUKHU.
Bnanenue CnocobHocTh
Meronamu aHanusa i
IpUMEHEHHEM OTIpeIeNUTh
OTIpe/ieNeHus
BTOPOT'0 3aKOHA U3MEHEHNE
3¢ HEeKTUBHBIX
TEPMOJNHAMHUKH, SHTPOIINH, OTEPH
SHEPTreTHUECKUX
SHTPONHU U 9KCEepruu, U
MPOLIECCOB, ONITHUMHU3ALNN
9KCEpPTUH B 00JIACTH | BBIITOJIHUTH AaHAJIH3
peleHus 3agad
TEIUIOTEXHUKH, 3¢ peKTuBHOCTH
TEIUIOTEXHHUKH, HABBIKAMU
MeTOoJaMu SHEPreTUUECKUX
UCTIONB30BaHUSI OCHOBHBIX
TEPMOJANHAMUYECKO | IPOLECCOB,
Bnaneer TEPMOANHAMHUYECKHUX
. TO aHaus3a, BBINOJTHUTD
(BBICOKIA) 3aKOHOB U IIPUHLIUIIOB B .
. HaBBIKAMU TEIUIOTEXHUIECKUN
BaXHEHIIINX
HCTIOIb30BAaHUS aHaJN3 Pa3IHIHBIX
MPAaKTUIECKAX
OCHOBHBIX TEXHUYECKUX
MPWIOKEHUAX, TPUEMaMU
. TEPMOJNHAMHUYECKH | IPOIECCOB,
MIPaBUIBHON
X 3aKOHOB H ONTUMHU3UPOBATH
9KCIUTyaTaIiH
MIPUHITUIIOB B MEXaHU3MBI
N3MEPHUTENHLHBIX IPHOOPOB .
MIPAKTUYECKUX SHEPronpeBpaleHuN
1 1a00paTOpPHOTO
MIPUIOKEHHUSAX. B IIMKJIaX

00opyIoBaHuUs

TCIJIOYCTAHOBOK.




Metoanyeckue peKoMeHIalUH, ONPeIessioIue Npoueaypbl OlleHMBAHUSA
pe3yJibTATOB OCBOEHM S JUCHUILTUHBI

Texymass arrecrauusi CTyJAeHTOB. Tekymias aTTeCTalus CTYACHTOB IO
auciuIuinHe  « TenmoTexXHuKa» TMPOBOJUTCS B COOTBETCTBUH C  JIOKAJbHBIMHU
HOpMaTUBHBIMU akTamu JIBDVY u sBnsiercs 00s13aTeabHOM.

Texymias atrectanus no qucuuIUinHe « TermnoTexHuka» mpoBoauTcs B hopme
KOHTPOJIbHBIX MEPOINPHUITHH (TECTUPOBAHHUE, BBITOJHCHHE JIJAOOPATOPHBIX PadoT)
0 OIEHUBAHMIO (PAKTUYECKUX  pE3yJbTAaTOB  OOyuYeHUs] CTYJCHTOB U
OCYILECTBIISIETCS BEAYLIUM IPEIIOJABATEIEM.

OObeKkTamMu OIICHUBAHUSI BHICTYTIAIOT:

- yueOHas muciuiuimHa «TermnoTrexHuka» (aKTUBHOCTh Ha 3aHSTHUSX,
CBOECBPEMEHHOCTD BBINOJHEHUS PA3JIMYHBIX BUAOB 3aJaHUM, IIOCEIIAEMOCTh BCEX
BU/JIOB 3aHSTHI 110 aTTECTYeMOMN JUCITUTUIMHE);

- CTENEHb YCBOCHUsS  TEOPETHYECKUX 3HAHUM 10  JIUCUUILIMHE
«TennorexHukay,

- YPOBEHb OBJAJACHUS MPAKTUUYECKUMH YMEHHUSIMU W HABBIKAMU IO BCEM
BUJIaM y4eOHOI paboThI;

- pe3yJbTaThl CAMOCTOSITEIbHON PaOOTHI.

IIpome:xkyTouHast arrecramusi CTYAeHTOB. IIpoMexyTouHas arrecTanus
CTYJEHTOB IO JWCHUIUIMHE «TeNIOoTeXHUKa» MPOBOAUTCS B COOTBETCTBUM C
JIOKaIbHBIMH HOpMaTUBHBIMU akTamu [IBDY u aBnsercs 00s3aTenbHOM.

[IpomexxyTouHast arTecTanus Mo JUCHUIUIMHE « TermnoTeXHruKay npoBOIUTCA B
(dbopMe KOHTPOJBHBIX MEPONPHUIATHI (D CeMecTp - 3K3aMeH) B YCTHOW (opme B
BUJIE OTBETOB Ha BONPOCHI MPHUBEACHHBIE B pa3lieie 3a4€THO-3K3aMEHAI[MOHHbIE
marepuasisl POC.

OueHoYHbIE CPeCTBA ISl MIPOMEKYTOYHOM aTTecTAlluu
3ayeTHO-IK3aMeHALlMOHHbIE MaTePUAJIbI
Cnucox BOIPOCOB K 3a4ETY
IIpome:xyTOYHAS ATTECTALUA CTY/AEHTOB.
[IpomexxyTouHasi arrecTanusi CTYJCHTOB IO JIUCHUIUIMHE «TermoTexHuka»
MPOBOAUTCS B COOTBETCTBUHU C JIOKAJbHBIMU HOpPMATUBHBIMU akTamMu JIBDY wu
SIBJIIETCS 0053aTEIHLHOM.
[IpomexxyTOUHOM aTTecTalei MpeaycCMOTPEH 3a4€T 10 TUCIUIUIMHE B (popme
OTBETOB Ha BOIIPOCHI.
Ilepeyenp BOMPOCOB 11 MPOMEKYTOUHOM aTTECTalMsl CTYIAEHTOB IO
IUCIUTIIINHE « TeIIoTeXHUKa» .



1. OcnoBuble nousarus o T.Jl. cucteme. [lapameTpsl cocTosiHus paboyero tena

2. YpaBHEHHE COCTOSHUS paboUero Teja uaeaabHOro rasza s | Kr BeniecTBa
Y ]IS IPOU3BOJIBHOM Macchl. Y paBHeHUE BaH-nep-Baanbca st peanbHbIX
ra3os.

3. BuyTtpeHHss sHeprus, onpeaelieHue BHYTpeHHEN SHEpruu.

4. Pa6ota T.JI. mpormecca (paciupeHus, TeXHUYecKas ¥ MoJIHas ), MoKa3aTh Ha
P-V u T-S auarpamme, paboTa pa3IMuHbBIX POIIECCOB.

5. TemnoBas sHEPruUs U TEINIOEMKOCTh pabouero tena. OnpeneneHue yepes
napaMeTpsl TEMIOBOM SHEPTUU IS PA3IMYHBIX TPOILIECCOB.

6. IlepBrIii 3aKOH TepMOAMHAMUKH, YyacTHbIE cirydan 1 3.T/I.

7. TlapameTpsl COCTOSIHUS — SHTAIBIUS U SHTponusi. OnpeneneHue yepes
napameTpbl J1JI Pa3InYHbIX POLIECCOB

8. Momutponusiii T./l. npouecc, nousrue, oroopaxkenue Ha P-V u T-S
JuarpaMme.

9. Xapakrepuctuku ocHOBHBIX T.JI. mporieccoB, oToOpaxenue Ha P-V u T-S
auarpamme.

10.XapakTepucTrKa 1 OIpe/eIeHe OCHOBHBIX TapaMeTpOB (TEIUIOTa,
TEIJIOEMKOCTh, BHYTPEHHSISI SHEPTHSI M CBS3b MEKTy ITapaMeTpamMu) Jis
u3obapHoro npoiecca. Oroopaxkenue Ha P-V u T-S auarpamme.

11.XapakTepucTHKa U ONpe/IeJIeHIE OCHOBHBIX MapaMeTpoB (TEIioTa,
TEIJIOEMKOCTh, BHYTPEHHSIS SHEPTHSI U CBSI3b MEXKTy IMapaMeTpamu) s
u3oxopHoro nporuecca. Orobpaxenue Ha P-V u T-S nuarpamme.

12.XapakTepucTrKa 1 ONpeeIeHre OCHOBHBIX TapaMeTpoB (TeIioTa,
TEIJIOEMKOCTh, BHYTPEHHSISI SHEPTHSI M CBSA3b MEKy ITapaMeTpamMu) Jis
U30TepMUYecKoro mnporecca. Otodpaxkenue Ha P-V u T-S quarpamme.

13.XapakTepucTrKa 1 OnpeaeIeHne OCHOBHBIX TapaMeTpoB (TEIIoTa,
TEIJIOEMKOCTh, BHYTPEHHSIS SHEPTHSI U CBSI3b MEXKTy IMapaMeTpamu) s
aauabatHoro mnpoiecca. Orobpaxkenue Ha P-V u T-S nuarpamme.

14.0OcHoBHBIE XapaKTePUCTUKH (PA30BOTO COCTOSHUSA BEIIEeCTBa, (Pa3oBbie
JMarpaMMel.

15. Ananu3 miporieccoB (pa3zoBoro nepexoja, oToopakeHue mpoiecca Ha
(ba30BbIX IUarpamMmax.

16.Onpenenenue mapamMeTpoB padodero tena B 1Byx(ha3Hol cucTeMe.

17.Xapakrepuctuku ocHoBHbIX T./]. mpoueccoB B P-V nuarpamme.

18.Xapakrepuctuku ocHoBHBIX T.J]. mporieccoB B T — S nuarpamme.

19.0cHOBHBIC XapaKTEPUCTHUKH T'a30BBIX cMecel. OnpeesieHne mapaMeTpoB
ra3oBOM CMECH.

20.0OcHOBHBIE TapaMETPhI BIAKHOIO BO31yXa

21.UccnenoBanue mpoueccoB CxKaTUs B OJIHOCTYIIEHYATOM KOMITPECCOPE.



22.]leiictButenbHas P — V nuarpamma npoieccoB B kommnpeccope. [IpenenbHast
CTETICHb CKATHSI.

23.I1poreccyl B MHOTOCTYIIEHYaTOM KOMIIPECCope, MPUMEHEHHE
MPOMEKYTOUHOTO OXJIaXKICHUSI.

24.BTopoii 3aKOH TEPMOJIUHAMHUKH.

25.Tlonstue nuknumaeckoro npoiecca. Tepmuueckuit KIT muka.

26.TIpsmoit rukin KapHo Kak 3TaJIOHHBIA TEPMOJUHAMUYECCKUAN 1THKI,
otobOpaxenue Ha P-V u T-S quarpamme.

27.]1BC, cxema u nerictButenbHas quarpamma padotsl JIBC ¢ moaBomoMm Termia
npu V-const..

28.1uxnst JIBC ¢ mogBoaom teria npu V-const (ki OTTo), OCHOBHBIE
XapaKTEPUCTUKH, OLIEHKA 3(P(HEKTUBHOCTH.

29.1uxnst IBC ¢ mogsoaom teria npu P-const (tukn J{uzesnst), oCHOBHBIE
XapaKTEPUCTUKH, OLIEHKA 3(P(HEKTUBHOCTH.

30.ukiner JIBC co cmermaHHbIM TOABOAOM Teruia (MK TpuHKIepa),
OCHOBHBIE XapaKTEPUCTUKH, OLIEHKA 3P (PEKTUBHOCTH.

31.CpaBuenue mukioB JIBC.

32.0OcHOBHBIE IIUKJIBI TAPOCHIIOBBIX ycTaHOBOK (KapHo u Penkuna).

33.Perenepanus u terodukanus B nukiax [ICY.

34.1Muxn KapnHo xomoaunsHoM MamuHbl. OtieHka 3¢pGeKTUBHOCTH.

35.11uki Bo3aymIHON X0JI0AuIbHON MamHbL. OtieHka s gexkruBHocTH. CocTaB
000py0BaHUsl, JOCTOMHCTBA U HEAOCTATKH.

36.1{uk mapoBoit KOMIIPECCHOHHOHN XOJI0IUILHON MammmHbl. O1ieHKa
sapdextuBHOCTH. CocTaB 000pYy0BaHUS, JOCTOMHCTBA U HEAOCTATKH.

37.OcHOBHBIC OTpeIEICHUS TIpoliecca TEIIONMPOBOTHOCTH. 3akoH Dypbe,
KOA(PULIMEHT TETIONPOBOIHOCTH.

38.TennonpoBOAHOCTD MJIOCKOW OJJHOPOTHON CTEHKH.

39.TennonpoBOAHOCTh MUIUHAPUYECKON OJTHOPOTHON CTEHKHU.

40. 3akon HeroToHa — Puxmana, ko3 GUIIMEeHT TEII00TAau1, OCHOBHbBIE YHCIIa
IOJ00MS.

41.TennoBoe U31y4yeHUE, OCHOBHbBIE TIOHITHUS U 3aKOHBI.

42. Buapl Ty4uCTHIX TOTOKOB, OCHOBHBIE 3aKOHBI.

43.Temnonepenaya, OCHOBHbIE TIOHSTHE, TEIJIONEpeaaya Yepes3 MIOCKYI0
OJTHOPOJHYIO CTEHKY.

44 Terionepeaadya, OCHOBHbIC MOHATHE, TEIJIONIEpEaya yepes
UJIUHAPUYECKYIO OJHOPOIHYIO CTEHKY.

45.TennoBas M30Js1MsA, BEIOOP MaTepuaa, KpUTUUECKUN JUAMET.



46. Knaccudukarus TermooOMeHHBIX armapatoB. [loBepouHblii 1
KOHCTPYKTOpCKHi pacdeT. OCHOBHBIC PacUeTHBIE 3aBHCUMOCTH. TerioBoi
OanaHC TEJI00OMEHHOTO anmnapara.

KoMIu1eKT OleHOYHBIX CPEACTB ISl TEKYLIeld aTTeCTAlNu
ITP-1 OT4er no BbINOJHEHHON MPaKTHYeCKOil padoTe
OT4eT BBINOJHAETCS B BHUJE MOSICHUTEIBHOW 3alMCKU Ha mucued Oymare
dbopmata A4  pasmepom  210x297mMM, HMHIMBUAYaJIbHO B  KOTOPBIA
IIOCJIENA0BATENBHO BKIIIOYAIOTCS BCE IMPAKTUYECKHE 3aHATHS. TUTYJIBHBIA JIMCT
3aMOJHAETCS B COOTBETCTBUU C YCTAaHOBJIECHHBIMU IPABHIIAMH.
OTtuer npeacraBisieTcss B COPOLIIOPOBAHHOM BUE U JIOJDKEH COAECPHKATh!

1. [{enb BeIMOMHEHUS Ja00OPATOPHBIX PabOT.

2. Kpatkoe omnucanme wmetonuku pacuéta. Cxema J1abopaTopHOU
YCTaHOBKHU U €€ KpaTKOe OMHCaHHE.

3. CBosiHOM TaOnMIBI PE3yJbTaTOB 3aMEpPOB M PACUYETOB MO KaXJIOH
nabopatopHoil pabdore.

4, Pe3ynbpTaThl pacdeToB, BHIBOIBI.

5. HeoOxonumple  rpaduyeckne  3aBHUCHUMOCTH, BBIIOJTHEHHBIE B

nporpamme EXcel, pucyHkH cxem TpakToB M 00OpYJOBaHMs, BBITIOJHCHHBIC B
nporpamme KOMITAC.

3amura 51a00paTOPHBIX PabOT MPOBOAUTCS WHAMBUAYAIBHO TOCIE HX
BBITIOJIHEHUS W odopmieHus oTtdera. K 3ammure CTyIEeHT JOJKEH 3HATh BCE
Kacarolrecss TCOPUU U TIPAKTUKH BBITOHICMBIX PabOT, a TaKkKe YMETh OTBEYaTh
Ha KOHTPOJIBHBIE BOMPOCHI, TPUBEJCHHBIC B TAHHOM PYKOBO/ICTBE.

KpnTepml BBICTABJICHUS OLCHKHU CTYACHTY Ha 3auére
no JucHuIInHe « Ten1oTexXHuKa»

Baxnbl Ouenka 3auéra TpeboBanusi Kk chOpMHUPOBAHHBIM
(perTHHTOBOI (cranmapTHas) KOMIIeTeHIHUAM

OLIEHKH)
100-86 «OMAUYUHON OlLleHKa «OTJIMYHOY» BBICTABJISETCS CTYIEHTY, €CIU
Ga/UIOB (3aumeno) OH IMIyOOKO W TMPOYHO YCBOMJI MPOTrPaMMHBIN

MaTepuaj, HCYEpIbIBalOIle, IOCIEeI0BaTENbHO,
YETKO U JIOTUYECKH CTPOWHO €ro H3jaraer, yMeeT
TECHO YBSI3bIBaTh TEOPUIO C MPAKTUKOH, CBOOOHO
CIpaBIII€TCS C 3a/JadyamMH, BOIPOCAMH MU JPYTUMHU
BUJIaMU  IPUMEHEHHUs 3HAHWW, NpPUYEM  HE
3aTpyaHSIETCSl C OTBETOM IPU BHUJIOM3MEHEHUU
3alaHui, UCIOJB3YeT B  OTBETE  MaTepuai
MOHoOrpaduueckoit JUTEpaTyphl, MIPaBUWJIbHO
O00OCHOBBIBACT  NPUHATOE  pEIIEeHHe,  BIAJEeT
Pa3HOCTOPOHHMMHU  HaBBIKAMU U NpUEMaMH
BBINIOJHEHUS PAKTUYECKUX 3a/1a4.




85-76 GamioB

«XOpOULON
(3aumero)

Onenka «XOpouIo» BBICTAaBIISETCA CTYACHTY, €CIH
OH TBEPIO 3HAET MaTepuall, I'PaMOTHO H IO
CyLIECTBY  M3Jaraer  €ro, HE  JOIlyCKas
CYLIECTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIPOC,
MIPAaBUJILHO NIPUMEHSET TEOPETUYECKUE IOJIOKECHUS
IIpU PEUICHUH IPAKTHYECKUX BOIPOCOB W 3alad,
BJIaJICET HEOOXOTUMBIMH HaBBIKAMH U IpUEMaMH
UX BBIIIOJTHEHUS.

75-61 6amn «y0081€MBOPUMETILHOY OueHka  «yJIOBIETBOPUTEIBHO»  BBICTABIISIETCS
(3aumeno) CTYJICHTY, €CJIM OH WMEeT 3HAHHUA TOJBKO
OCHOBHOT'O MaTepuaia, HO HE YCBOMJI €ro JeTajei,
JIOITyCKaeT HETOYHOCTH, HEI0CTaTOYHO
MIpaBUIbHBIE (bOopMyIUPOBKH, HapYIICHUS
JIOTHYECKOW TIOCIIEIOBATEIIBHOCTH B HM3JIOKCHUH
IPOrPaMMHOTO MaTepuaa, UCTIBITBIBACT
3aTPy/IHEHUS TIPU  BBINOJIHEHUH IPAKTHYECKUX
pabor.
60-50 6annoB | «rHeydogremsopumenvroy | OLIEHKA «HEYIOBIETBOPUTEIHHO» BBICTABISETCS

(HezaumeHo)

CTYACHTY, KOTOPbI HE 3HAET 3HAYUTEIIbHON 4YacTH
IPOrpaMMHOTO Marepuana, JIOITyCKaeT
CYIIECTBCHHBIC OMIMOKH, HEYBEPEHHO, ¢ OOJIBIIINMHU
3aTPyJHEHUSMU BBITIONHSET MPAKTUUYECKHE paOOTHI.
Kak mnpaBuino, OUEHKa «HEYIOBIETBOPUTEIBHO»
CTaBUTCA  CTYIAEHTaM, KOTOpble HE  MOTLYT
OPOJO/DKUTE  OoOydeHue 0e3  JOIMOJIHUTEIBHBIX
3aHSATUN 10 COOTBETCTBYIOLIEH AUCIUIUIMHE.




