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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

Mporpammy omvcuunnuHel paspabotan(a)(n) ctapwmii npenofasatens, 6/c ApcnaHos U.M. (Kadhenpa
BbICOKO3HEPreTn4yeckmx NpoLeccos 1 arperatos, OtaeneHne MHPOPMaLMOHHBIX TEXHONOTMIA U SHEPTreTUHECKUX CUCTEM),
[IMArslanov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUun npuobpeTaeMor KOMNETEHLUN
MnK-2 CNOCOOHOCTBIO MPOBOAUTL PACHEThI MO TUMOBLIM METOAMKAM, NPOEKTNPOBaTb

TexXHonorn4yeckoe o6opyuosaHme C ncnonb3oBaHmeM CtTaHOapTHbIX CPencTB
aBTOMaTM3alnn NpoeKkTnpoBaHMAa B COOTBETCTBUN C TEXHNYECKUM 3adaHneEM

MK-3 CnocobHOCTbIO y4acTBOBaTb B NMPOBEAEHMMN NpeaBapuTENbHOro
TEXHUKO-3KOHOMMYECKOro 060CHOBaHMSI NPOEKTHbIX pa3paboTok aHeproobHEKTOB 1
X 3IEMEHTOB MO CTAHAAPTHBLIM METOAMKAM

O6y4atoluniics, OCBOVBLINIA OUCLUMUMNVHY (MOOYNb):

JonxeH 3HaTb:

OCHOBHbI€ BUAbI 1 Knaccudomkaumio TenioMaccoobMeHHoro obopynosaHmsl; OCHOBHbIE

BUObI TEMIOHOCUTENEN, NX CBOMCTBA 1 0611acTb OnpeaeneHns; pekyrnepaTneHbie 1 pereHepaTmBHbIe
TENNOOOMEHHMKN N NX KOHCTPYKTUBHBLIE 0COBEHHOCTU; Fra30XXNOKOCTHBIE W XNAKOCTHO-XUAKOCTHbIE
cMecuTenbHble TeNN00OMEHHNKI, AeaspaTopbl U X KOHCTPYKTMBHbIE 0COOEHHOCTN; METObI
nposeneHns rmopognHaMmnyeckunx, TennoBbixX N NPOYHOCTHbLIX pacHeToB TeI'IﬂOMaCCOO6MeHHOFO
0bopynoBaHuUst; ucnapuTenbHble, ONPECHUTENbHbIE, BbINAPHbIE Y KPUCTANNN3AUMOHHBIE YCTAHOBKM U NX
KOHCTPYKTVBHbIE 0COBEHHOCTM; COPOLIMOHHBIE N PEKTUGINKALMOHHBIE YCTAHOBKM, CYLIMIIKN N UX
KOHCTPYKTMBHblE 0COBEHHOCTWN; METObI MPOBEAEHNS MaTepUanbHOro 1 TEMNNOBOro pacyeTa
TennoMaccoobMeHHoro 06opynoBaHUS.

JonxeH ymeTtb:

paccuuTbiBaTb M Noabupatb CTaHAaPTHOE TennoMaccoobMeHHoe 06opyaOBaAHUE; NPOEKTMPOBATL HECTAHAAPTHOE
TennomaccoobmMeHHoe obopynoBaHMe; OnpeaensiTb OCHOBHbIE reOMEeTpUYEeCcKre pa3Mepbl MalwmnH No 3afaHHbIM
yCnoBusIM 1 BblbupaTb 060pynoBaHNE; pacCyMTbIBaTb 9KOHOMMYHbIE, HAOeXHble 1 6e3onacHble pexxumMbl paboTbl 1
perynupoBaHusi TennomMaccoobMeHHOro 060py LoBaHNS; NCMONb30BaTh KOMMbIOTEPHLIE NPOrPaMMbl NPY TEMNOBBIX,
rMAOPaBIMYECKMX 1 MPOYHOCTHBIX pacyeTax TennoMaccoobMeHHOro 06opyLoBaHUS.

JlonxeH Bnanetb:

MeToAMKaMu pacyeTa CTaHAaPTHOrO TennoMaccoobMeHHOro obopynoBaHus; MeTofamm pacyeta agEKTUBHOCTM
CTaHOapTHOro TENNOMaccoobMeHHOro 060pynoBaHNS.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
NMPUMEHSATb NONy4YEeHHbIE 3HAHWS Ha NPakTuKe

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

LaHHas oncumnnuHa (Moaynb) BkAtoveHa B pasgen "B1.B.0O .9 ducumnamHel (Mogynm)" 0OCHOBHOW NpodeccnoHanbHoM
obpasoBatenbHoli nporpammel 13.03.01 "TennosHepreTuka u TennotexHuka (MpoMbllneHHas TennoaHepreTrka)" u
OTHOCUTCS K 06s13aTeNbHbIM AUCLUMINHAM.

OcBauBaetcs Ha 3, 4 kypcax B 5, 6, 7 cemecTpax.

3. O6bem gucuunanHbI (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOoCTb ANCLMMAMHBI cocTaBnsieT 9 3a4eTHbIX(ble) eanHuL(bl) Ha 324 yaca(oB).

KoHTakTHasi paboTa - 46 yaca(oB), B TOM 4yucne nekuun - 18 yaca(oB), npakTnyeckme 3aHATUS - 12 yaca(os),
nabopaTtopHble paboTbl - 16 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 265 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 13 yaca(os).
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

CDopMa NMPOMEXYTOYHOIro KOHTPOJIA ANCUMNNINHDBI: OTCYTCTBYET B 5 ceMecCTpe; 3a4eT B 6 CeMeCTpe; 9K3aMeH B 7 ceMecTpe.

4. CopepxaHue aucLUUNAuHbI (MOOYyNs), CTPYKTYPUMpPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHueMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / MX TPyAOEMKOCTb CamocrosiTenbHasi
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellaboparopHble
Jlekumn 3aHATUA pabortbl
Tema 1. BeneHue. Knaccudpumkaums
TennoobMeHHOro 060pyaoBaHMS.
1. Knaccudmkaumsa n csoinctsa 5 4 0 0 14
TennoHocuTenen.
Tema 2. PereHepaTtuBHbIe
2. TENNO0OMEHHNKMN. 6 2 0 6 6
3.[Tema 3. Aacopbuns. Aacopbepsbi. 7 2 2 0 25
4.[Tema 4. BoinapHble yCTaHOBKM. 7 2 2 0 35
Tewma 5. lNeperoHka n
5.|pekTudpmnkauns. PektugoukaumoHHblie 7 2 2 2 35
YCTaHOBKM.
Tema 6. PekynepaTneHbie
6. TENNo0OMEHHNKN. / 2 2 2 50
Tema 7. Cywwka matepuanos.
7. CywmnnbHble yCTaHOBKMN. / 1 1 2 25
Tema 8. KpuctannmsaumoHHble
8. YCTaHOBKMW. / 1 1 2 25
Tema 9. KoHTakTHble
9. TEnnooOMeHHUKN. / 2 2 2 50
Toro 18 12 16 265

4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)

Tema 1. BeepeHune. Knaccudmkauus rennooémeHHoro o6opyaoBaHus. Knaccudpukaums n cBonctea
TennoHocuTenewn.

OcCHOBHbIE BUAbI U knaccudomkauusa TennoobMeHHoro o6opynosava MPOMbILWNEHHbIX ﬂpG,D,ﬂpI/IFITVIVI, MX CBOWCTBA,
obnactb NpUMEeHeHNs. OcCHOBHbIE BUAbI U Knaccudomkauusa TENNOHOCUTENEN, UX CBOWNCTBA, obnactb NPUMEHeHNs.

[a30XNAKOCTHbIE M XNOKOCTHO-XMUOKOCTHbIE annapaTbl. VIX KOHCTPYKLUUK, NPUHLMN OEACTBUS, PEXMUMbI SKCRayaTauuu.
OcHosbl Tennosoro pacyeta. OCHOBHble (OU3NKO-XMMUYECKME CBOWCTBA BNaXHOro Bosayxa. H-d guarpamMma BnaxHoro
BO31yxa. MI306paxeHune OCHOBHbIX MPOLECCOB Ha anarpamme. BecnomoratenbHoe o6opynoBaHme TenioMaccoobMeHHbIX
yCTaHOBOK. Hacochbl, OTCTONHMKM, LIMKNOHBI, 6pbI3rooTaenuteny, 6apoMeTpuieckme KOHLeHcaTopbl, TPy6onpoBoabl.

BcnomoratenbHoe obopynoBaHme TennoMaccooOMeHHbIX yCTaHoBOK. [leaspartopbl: Ha3HaYeHue, KOHCTPYKLMMW, NPUHLAN
nevcTBusi, ocHoBbl pacyeTa. OCHOBbI MpoLiecca TepMMYecKon aeaspaunn. PacyeTt neaspalnoHHbIX KONIOHOK.

BcnomoraTenbHoe 06opynLoBaHMe TeNNoMacCoobMeHHbIX yCTaHOBOK. OpraHm3auns oTsona KoHaeHcata us
Tennoncnonb3yLWmxX annapaTos, KOHAEHCATOOTBOAYNKN: NOMNaBKOBbIE, TEPMOAMHAMUYECKNE, TEPMOCTaTUYECKIE;
noanopHsble waibbl. KoHTponb 3a paboToli KoHAeHcaTooTBoA4YMKOB. MeTonbl pacyeta HapoMeTpuyeckoro
KoHaeHcaTopa. KoHaeHcaTtHble Haku 1 apyrve pesepsyapsbl

BcnomorartenbHoe ob6opynoBaHue TennoMaccoobMeHHbIX yCTaHOBOK. YCTPOWCTBA ANSt OYUCTKU Napa 1M KoHOeHcarta.
VMcnonb3oBaHre TENNOTbI caMoucnapeHns KoHaeHcara.

3arpsisHeHusi Tennonepenarolmnx NnoBEPXHOCTEN TENNOOOMEHHMKOB: BUAbI 3arpsi3HEHUIA, criocobbl 04UCTKM, Crocobbl
npeaoTBpaLleHmst 3arpsis3HeHN, BoIBOp TpakTa Ansi TEMSIOHOCUTENE UCXOAs M3 BO3MOXHOCTU O4UCTKM 3arpsi3BHEHWIA.
Tema 2. PereHepaTuBHble TEMI00OMEHHUKM.

Knaccudpmkaumst pereHepaTtBHbIX TEMIO0OMEHHMKOB. Annaparbl C KAMSILWKMM CMIOEM: C aKTUBHOM HAacaokow u
KOHTaKTHble: KOHCTPYKLMMW, NPUHUMN AEACTBUSA, peXUMbl akcnayaTaumm. OcobeHHOCTM TennoobMeHa, TemnepartypHbie
peXuMbl 1 none Temnepatyp. TennoBol, MMapPaBINYeCKMiA, MPOYHOCTHOW pacyeTbl pereHepaTnBHbIX TENT00OMEHHMKOB.

CamocTositensHoe nsyveHue. Metoauka TenNoBOro pacyeta Tenno0bMeHHNKOB C KUMALWUM CNOEM.
Tema 3. Apcop6buus. Aancopbepbl.
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

OcHoBHble NoHATMSA. AncopbeHThl. MNMpoMbiwneHHble ancopbeHThl 1 1x cBoicTBa. PaBHoBecue npu ancopbumu.
CraTnyeckas 1 anHammyeckas akTMBHOCTb ancopbeHToB. Macconepenada npu agcopbunm. Cxembl 1 annapaTtypa
ancopbumoHHbIX NpoueccoB. MatepuanbHelii 6anaHc. YcTpoicTa 1 npuHuun aencteus ancopbepos. OcHoBbI pacyeTta
ancopbepos.

Tema 4. BoinapHble yCTaHOBKMU.

BbinapHble yCTaHOBKN; NPWUHLIMMN [EeACTBMSI, OCHOBHbIE KOHCTPYKLIMI annapartoB: annapartbl C eCTECTBEHHOM U
NPVIHYOMTENbHOM LMPKYNsiUMen pacTeopa, NieHoYHble annapartsl U annapartbl ¢ NorpyXXHbiM1 ropenkamu. CBoicTea
pacTBopOB. TennoBble CXeMbl YCTAHOBKM; OM3UKO-XUMUYECKUE U TepMOANHAMNYECKME OCHOBbI MPOLIECCOB
BbiNapuBaHnsa 1 Kpuctannnsauun. BoinapueaHue nog BakyyMoM. BeinapvBaHue npu nosbllWEHHOM OABNEHNN.
TemnepartypHble noTepu npu BuinapusaHui. OCHOBbLI TEMNOBOro pacyeTa: TernnoBoi pacyeT 0AHOKOPMNYCHOW BbinapHom
YCTaHOBKM, pacyeT MHOrOCTyrneH4aToi BbinapHoi ycTaHoBKW. Bnok-cxema pacyeta. Pacnpenenexve obuiei nonesHom
pasHoCcTU Temnepatyp no kopnycam. OnTuMmuaauus eeibopa Yncna Kopnycos. HeprocbepexeHne B BbinapHbIX
yCTaHOBKaX.

Tewma 5. lNMeperoHka u pektucpmkaumsa. PeKTugpmkaLmoHHble YCTaHOBKW.

PaBHoBecue B cuctemax nap-xuakoctb. OCHOBHblE (PM3NKO-XMMNYECKME CBONCTBA XNOKNX cMeceii. [NpocTas
neperoHka n pektudpunkaums. NeperoHHble n pekTnrKaLoHHbIE YCTaHOBKW; Knaccudmkaumsa annaparos,
KOHCTPYKLMW 1 NPUHLMN OEACTBUS annaparos; U3NKO-XMMUYECcKne N TepMoamHaMmyecke OCHOBbI NMPOLIECCOB
NMeperoHKn 1 pekTudomkaumm, hasoBble AuarpamMmmbl COCTOSIHNS CMECEN XULKOCTEN: OCHOBbI KUHETUKM MaccoobMeHa;
mMaTtepuanbHbIi 1 TEMNOBOW pacyeT ycTaHoBKW. PacyeT npocTtoit neperoHku. MatepuanbHblii 6anaHc
PEKTUPUKALMOHHO YCTaHOBKM, paboune nHuW npouecca neperoHkn. MmHuManbHoe 1 peanbHoe (onerMoBOe YUCHO.
OnpepneneHre ynucna Tapenok B KONOHHe. Tennosoli 6anaHc pekTUOMKALNOHHON YCTAaHOBKN. TEXHONOMMYECKNE CXEMBI
yCTaHOBOK. [1yTN 3KOHOMMUN 3HEPTMU B PEKTUGMKALMOHHbIX YCTaHOBKaX.

Tema 6. PekynepaTtuBHbie Tenn10006MeHHUKM.

KOHCprKLI,I/II/I Hanbonee pacnpocTpaHeHHbIX TUMOB peKynepaTnBHbIX TennooOMEeHHUKOB: préanbIX, KO)KyXOpr6HbIX,
nnacTuHYaTblX, cnnpanbHbIX, MATPUYHbIX (KﬂaCCVICpI/IKaLI,I/Iﬂ). VIX OCHOBHbIE 3NEMEHTHI U Yy3nbl. KOHCprKTI/IBHbII7I n
I'IOBGpO‘-IHbII7I Tennosble pacyeThbl TEeNNoOOMEHHUNKOB. anpasnmqecmm pacyet TEeNNoOOMEHHUNKOB. COBepLI.IeHCTBOBaHI/Ie
TennoobMeHHNKOB Ha Hase nx MaTeMaTN4eckoro mMooennpoBaHus.

Tema 7. Cywika matepuanos. CyLumnbHble YCTAHOBKWU.

Buabl cywkn. CywunbHble yctaHoBKU. OBnacTi NPYMEHEHNS CYLWINBbHBIX YCTAHOBOK. Knaccudgoukaumst CywmnbHbIX
YCTaHOBOK MO pasHbIM NpuaHakam.. bapabaHHble cywmnku. TYHHENbHBIE CYWWNKU. CYLWWNKUA C KUMSLWUM CNOEM.
PacnbinutenbHble cywunku. KoHTakTHble Cywmnku. MNepuoapl Cywky Matepranos. PABHOBECHOE U KPUTUYECKOE
Bnarocofepxanve. Knaccugprkaums BnaxHblx MatepUanos U NPUHLMMNANBHBIE CXEMbI UX CYLWKM. CYWWTIbHBIE areHThbl.
KuneTnka cywkun. MeToabl pacyeta BpEMEHU CYLWKY B €€ NMEePBOM 11 BTOPOM NMepUoaax. MatepuanbHblii 6anaHc
KOHBEKTUBHOW CyLIMbHOM ycTaHOBKM. CocTaensiowme TennoBoro HanaHca CywmnbHoM ycTaHoBKW. TeopeTnyeckas
cywwmnka.

Tema 8. KpuctannusaumoHHble YyCTaHOBKM.

Obwme cBefeHUs (PaCTBOPUMOCTb; HACBILEHHBIE , MEPECHILEHHbIE 1 HEHACHILLEHHbIE PACTBOPbI; CNOCO6bI CO3aaHNUs
nepechllleHnsl pacTBopa; CTafuy NnpoLecca KpUcTannsawumm; MeToabl KpUCTannuaaumnm; aanykTneHas
KprcTannusaums). YCTPOWCTBO 1 NMPUHLMN OeACTBUS KPUCTaNNIM3aTopoB (NMOBEPXHOCTHLIE KPUCTaNIn3aTopbl, 06 beMHbIE
KpVCTannn3aTopbl, NOBEPXHOCTHO-06bEMHbIE KpUCTannma3aTopsbl). MatepuanbHblii 1 TennoBoi 6anaHch
KpvcTannusaumu.

Tema 9. KoHTaKkTHbIe TENTO0OMEHHUKM.

CMecuTenbHble TennoobMeHHUKN. KOHCTPYKLUM CMEeCUTENbHBIX TENN00OMEHHUKOB. TennoBoi 1 MatepuanbHblli 6anaHc
CMecuTeNbHbIX TennoobmeHHUKOB. Ckpy66epbl nonbie. Ckpybbepbl HacanouHble. PacueT ckpybbepos. Cuctemsl
060pOTHOr0 BOJOCHAOXEHMS, UX Ha3HavYeHne n knaccudgoukaums. MpagnpHn. CpaBHUTENBHASA XapaKTepUCTNKA
OCHOBHbIX TUMOB rpaampeH. KOHCTPYyKLMS BEHTUNSTOPHON rpagupHA 1 annapara Bo34yLWHOro oxnaxaeHus. Bolbop
pacyeTHOl TeMnepaTypbl U BNaXHOCTW aTMOCHEPHOro BO3ayxa.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AuCUUIIMHE (MOAYIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocToSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMTOPHYIO CaMOCTosITeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YuTarT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMPaBOYHYIO MTEPaTypy, BbINONHSAT 3aJaHuUsi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0By4aroLWMXCs PernaMmeHTUpyeTCs HOPMaTUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsnok opraHM3aLmmy 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)
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Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

BabakuH, B.C. TennoHacocHble YCTaHOBKM B OTPACNSAX arpOornpOMbILNEHHOrO KOMMeKca_. [DNeKTpOoHHbIA pecypc] :
YyebHukn / B.C. BabakuH, A.9. Cycnos, K0.A. datbixos, B.H. Spnux-maH. ? 9nektpoH. naH. ? Cl6. : laHb, 2014. ? 336
c. - http://e.lanbook.com/book/39143

BaknaHoBa, B.I". TennoobMeHHbIe annapaTtbl HA3KOTEMMEPATYPHbIX YCTAHOBOK U CUCTEM TEPMO-CTaTnpoBaHus. Yactb 1.
?AnnapaTtbl Tpy64aToro u nnacTnHYaTo- pedpuctoro TMNoB?. [Anek-TpoHHbIN pecypc] : YuebHble nocobus / B.T.
BaknaHoga, lO.A. Wesny. ? OnekTpoH. gaH. ? M. : MI'TY um. H.9. Baymana, 2011. ? 68 c. -
http://e.lanbook.com/book/52215

BaHHbix, O.I. OCHOBHbIE KOHCTPYKLMM 1 TEMNOBOIA pacyeT TenN00OMEHHNKOB. [DNeKTPOoHHbI pecypc] : YuebHble
nocobust ? 9nekTpoH. aaH. ? Cr6. : HAY NTMO, 2012. ? 42 c. - http://e.lanbook.com/book/40719

Bponos K0.M., CnpaBo4HuK no TennoobMeHHbIM anmnapartam napoTypOUHHbBIX YCTaHOBOK. [DNeK-TPOHHBbIA pecypc] :
CnpasouHuku / Bpogos K0.M., ApoHcoH K.3., Psibuukos A.1O., M.A. Hu-peHwTeliH. ? 9nekTpoH. aaH. ? M. :
Wsparenbckuin gpom MOW, 2016. ? 480 c. - http://e.lanbook.com/book/72290

opTbiwos KO. d. TennoobMeHHble annapatbl C UHTEHCU(ULIMPOBaHHBIM TennoobmeHoM [TekcT] / 0. @. MopToiwos, B. B.
Onumnues ; M-Bo 06L. n npodp. obpasoBanHus PD, KI'TY uM. A. H. Tynonesa .? KazaHb : M3n-8o KI'TY, 1999 .2 176 ¢ :
un .? bubnuorp.: c. 171-173 .? ISBN 5-7579-0187-X : 40-00 - http://kpfu.ru/chelny/study/library/elektronnyj-katalog

HOamuHoB A.3., TennoobMeHHble annapatbl TOC: cnpaBoyHmK: B 2 kKH. KHura 1. [9nekTpoHHbIn pecypc] : CnpaBoyHukuy /
DamuHos A.3., KupcaHos [0.A., KosanbHoros H.H., B.M. Mono4Hu-koB. ? 9nekTpoH. faaH. ? M. : isgatenbckuini oom
M3W, 2016. ? 490 c. - http://e.lanbook.com/book/72297

3uraHwmH, M.I". MNpoekTupoBaHMe annapaTtoB NblIera3oouncTki. [ONeKTPOoHHbIA pecypc] : YyebHble nocobus / M.T.
3uraHwuH, A.A. KonecHuk, A.M. 3uraHwuH. ? 9nektpoH. gaH. ? CI6. : laHb, 2014. ? 544 c. -
http://e.lanbook.com/book/53696

N3yyeHne paboTbl pekyrnepaTBHOro TennoobMeHHOro annaparta. [9NeKTpoHHbI pecypc] ? OnekTpoH. aaH. ? Cl6. :
CrMernTy, 2016. ? 16 c. - http://e.lanbook.com/book/88444

KupcaHos tO.A., TennoobmeHHblie annapatbl TAC. B 2 kHurax. KHura 2. [9nekTpoHHbIin pecypc] : CnpaBoyHukn /
Kupcanos tO.A., KosanbHoros H.H., I'.P. MuHraneesa, H.1. Muxees. ? 9nek-TpoH. gaH. ? M. : Iapatenbckuit gom MO,
2016. ? 434 c. - http://e.lanbook.com/book/72298

KoxyxonnactuHuyatble TennoobmeHHukn / Gavelin // Hedoterazosbie TexHonorum .? 2010 .7 €1 .? C. 88-90 -
https://rucont.ru/efd/262095

MamuyeHko, B.O. MNMnacTuHyaTble TennoobMeHHNKM B HU3KOTEMNEPATYPHOW TEXHUKE U BUOTEXHONOMMYECKMX NpoLieccax.
[SnekTpoHHbI pecypc] : YuebHble nocobus / B.O. MamyeHko, A.A. Manbiwes. ? 9nekTpoH. gaH. ? CM6. : HAY NTMO,
2014. ? 116 c. - hitp://e.lanbook.com/book/70994

Maxomog, B.C. Koppoaus n 3awuta TennoodMeHHOro 060pyLoBaHNs XMMUYECKMX NPOM3BOACTB. [DNEKTPOHHbIN pecypc] :
YyebHble nocobus ? AnekTpoH. faH. ? Mensa : MNeH3l TY, 2013. ? 364 c. - http://e.lanbook.com/book/62491

MopucTble Bpalwalowmecs pacnbinuTeny ans TennomaccoobMeHHbIx annapartos / CadouynnvH // 13BecTus BbiCLmX
yuebHbIX 3aBeaeHnin. XuMus n xummdeckas texHonorus .? 2013 .7 €2 .7 C. 102-105 - https://rucont.ru/efd/420848

PacueT pekynepaTtmBHOro NapoXxmakoCTHOro TeNNOOOMEHHOro annapara. [SNeKTPOHHbI pecypc] ? ONeKTPOH. AaH. ?
Cneé. : CrernTy, 2016. - http://e.lanbook.com/book/88443

CapekoB, M.X. TennotexHrka u maccoobmeH. [SnekTpoHHbIli pecypc] / M. X. Canekos, 0.B. BapeukuH. ? OnekTpoH. AaH.
? HnxHuii Hosropog : BI'YBT, 2014. ? 40 c. - http://e.lanbook.com/book/60798

CnpaBo4HuKK No TennoobMeHHrKam [TekcT] : B 2 Tomax : nep. ¢ aHrn. / nog pen. b. C. Metyxosa u B. K. lukoea .?
Mocksa : SHeproatomuspat, 1987 .? T. 1 .? 560 ¢ : un. ? B nep .? bub-nuorp. : c. 519-548 .? Ancp.-npem. ykas. : C.
549-559 .7 8-35. - ttp://kpfu.ru/chelny/study/library/elektronnyj-katalog

TennoBoi v rnapaBnMyecknii pacyeTbl PekynepaTneHoro TennoobmerHHoro annapara / ®epopos-ckuii K.10.
[Znanium.com, 2017, Bbin. €1-12, cTp. 0-0]. - http://znanium.com/catalog.php?bookinfo=854606

TennoobmeHHoe obopynoaHme PoCBENN n TexHonornm ero npuMeHeHmnst B Hedpterasosoit otpac-nu / COEPA. Hedotb 1
"a3 / Sphere. Oil and Gas .? 2016 .? @4 .? C. 70-71. - https://rucont.ru/efd/454820

Tumodpeesckui, J1.C. MNoBblweHWe sHepPreTUYecKor ahdEKTUBHOCTM abCOPOLIMOHHBIX XONOANb-HbIX MALWH W
TEPMOTPaHCHOPMATOPOB. [INEKTPOHHBIN pecypc] : YuebHo-MeToanyeckume noco-6us / N1.C. Tumodheesckuin, A.A.
Manbiwes, A.A. [13nHo, O.C. ManuHuHa. ? 9nekTpoH. gaH. ? CI6. : HAY NTMO, 2013. ? 22 ¢c. -
http://e.lanbook.com/book/70995

LiseTkos, O.B. PacueT ropnsoHTanbHOro KOXyxoTpybHOro ncnaputenst XonoaunbHON ycTaHOBKN. [ONeKTPOHHbIN pecypc] :
YyebHo-MeToanveckune nocobus / O.b. LieTtkos, FO.A. Jlantes, ".J1. Matakos. ? AnekTpoH. aaH. ? CMN6. : HNY UTMO,
2013. ? 34 c. - http://e.lanbook.com/book/71048

LeTkos, O.b. Tabnuupbl CBOMCTB XONOANIBHBIX areHTOB. [ONeKTPOHHbIN pecypc] : YuebHo-MeToauyeckue nocobus / O.b.
LseTkos, O.A. lanTes. ? OnekTpoH. aaH. ? Cr6. : HAY UT-MO, 2013. ? 52 c. - http://e.lanbook.com/book/71098
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Sros, B.B. TennoobmeH B 0AHOA3HbIX cpeaax U npu gasoBbix NpespalleHusix: yiebHoe noco-6ue ans By3os.
[SnekTpoHHbIl pecypc] : YuyebHble nocobus ? OnekTpoH. aaH. ? M. : Napa-Tenbckuin nom M3, 2014. ? 542 c. -
http://e.lanbook.com/book/72295

13. AliHwTeiH B. .. Mpoueccol 1 annapartbl XMUYeckoi TexHonorun. Obwuii kypc [OnekTpoHHbIN pecypc] : B 2 KH. / B.

I". AnHwTenH, M. K. Baxapos, . A. Hocos [n gp.] ; lMoa pea. B. I'. AiH-wTeliHa. - 5-e uag. (an.). - M.: BUHOM.

Nabopatopus 3HaHwiA, 2014. - 1758 c.: un. - ISBN 978-5-9963-2214-5. -
http://znanium.com/catalog.php?item=booksearch&code=%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%BE%D0%B1%

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWeM 3TanoB UX oopMUpPOBaHMS B NpOLLECCEe OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMUS

dopmMa KoHTpons OueHunBaeMblie
dran KOMNETEeHLIM TeMmbl (paspenbl) AMCLUUNNUHBI
CemecTp 5
TeKyLL M KOHTPOJIb
o ) ) 1. BeeneHue. Knaccudpumkaums tennoobMeHHOro o60pynoBaHus.
1 |YerHeii onpoc MK-3, MK-2 Knaccndomkaumsa v cBoiicTea TeNnoHOCUTENEA.
> MucbMeHHas paboTa AK-2 1. BeeneHue. Knaccudpmkaums tennoobMeHHOro 06opynosaHus.
Knaccudomkaums v ceoicTea TennoHoCUTeENe.
CemecTp 6
TeKyLL M KOHTPOJIb
1 [YcTHBIZ onpoc MK-2, rnKk-3 2. PereHepaTuBHble TeNN00OMEHHUKN.
2 Micbmentas padora MNMK-3, rK-2 2. PereHepaTuBHbIe TENTOOOMEHHMKMN.
3auer nK-2, rnK-3
Cemectp 7
TeKyLLMI KOHTPO/Ib
1 |YcTHbI onpoc MnKk-3, rnK-2 3. Aocopbums. Aocopbepbil.
2 Mucbmenras paGota NnK-3, rnK-2 4. BbinapHble yCTaHOBKM.
3 |YcTHbIV onpoc MnK-3, rnK-2 8. KpuctannnsauunoHHble yCTaHOBKM.
9Kk3aMeH MK-2, nK-3

6.2 OnucaHne nokasateneun n KpuTtepues OLeHUBaHUS KOMMNETEHLMA Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kq:;PMﬁﬂ OLLeHMBaHUs 3ran
oHTpO OTAnYHO XopoLuo Y nosn. Heyn.
CemecTp 5

TeKywW i KOHTPONb

YCTHbIN onpoc

B otBeTe ka4yecTBEHHO
packpbITo cogepxaHve
Tembl. OTBET XOPOLO
CTPYKTYpUPOBaH.
MpekpacHo ocBoeH
NOHATUIMHbIA annapar.
[MpooemoHcTpupoBsaH
BbICOKWIA YPOBEHb
noHMMaHua MaTtepuvana.
[MpeBocxonHoe yMeHune
bopmynmpoBaTb CBOU
MbICnn, 0bCyXaaTb
ONCKYCCUOHHblE
NONOXEHUS.

OcHOBHbIe BOMNPOCHI
TEMbI PACKpPbITHI.
CTpykTypa oTBETA B
LenoM ageksaTHa Teme.
XopoLo 0cBoOeH
NOHATUIAHbBIVA annapar.
[MponoemMoHcTpupoBaH
XOPOLWWA YpOBEHb
NoHMMaHnsa matepuana.
Xopollee ymeHne
dopMynnpoBaTtb CBOU
Mbicnn, obcyxaatb
ONCKYCCUOHHbIE

NMONOXEHUA.

Tema yaCTn4HO
packpbita. OTBeT cnabo
CTPYKTYPUPOBAH.
MoHaTWAHBIN annapat
OCBOEH YaCTUYHO.
[MoHMMaHWe oTaeNbHbIX
NONOXEHUA 13
martepuana rno Teme.

Y nOBNeTBOPUTENBbHOE
yMeHue
popmynmposartb Csou
Mbicnu, obcyxnatb
JNCKYCCUOHHbIE
NONOXEHUS.

Tema He packpbiTa.
[MoHATMIAHBIN annapat
OCBOEH
HeynoBNeTBOPUTENBHO.
lMoHuMaHue maTepmana
bparmeHTapHoe nnu
oTcyTCTBYeT. HeymeHue
dopMynnpoBaTtb CBOU
Mbicnn, obcyxaatb
ONCKYCCUNOHHbIE
NONOXeHus.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmenHas  ([MpaBunbHO BbiNONHEHbI [[paBuUibHO BbINONHEHA [3a4aHus BbINONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
CemecTp 6
TekyLLUA KOHTPONb
YCTHbI onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PaCcKpbIThI. packpbita. OTBeT cnabo [[MoHATWAHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHBLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHvne matepuana
MOHATUIAHBLIA annapaT. |MOHATWIAHbIA annapart. ([ToHMMaHue oTaenbHbIX |oparMeHTapHoe Mnm
MpooemoHcTpypoBaH  [[MpooeMOHCTPUPOBaH  |MONOXEHWIA 13 oTcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb maTepuana no Teme. dhopmynupoBaTb CBOU
NOHMMaHNa Matepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTtb
[MpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
bopmMynmpoBaTb CBOM |POpMyNnnMpoBaTb CBOU  (POPMYNIMpPOBATb CBOM  |MONOXEHUS.
MbICnn, 06CyXaaTb Mbicnn, obcyxaartb Mbicnu, 0bcyxaTtb
INCKYCCUOHHbIE IVCKYCCUOHHbIE ANCKYCCUOHHbIE
NONoXeHMs. MONOXEHUSI. NONoXeHMs.
MNMucbMenHas  ([MpasBunbHO BbiNOAHEHbI [[1paBnnbHO BbINONHEHA (3a8aHuns BbINONHEHbl  |3a4aHus BbiNOHEHbI
paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble owmnbKu. HeyoOBNeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HesHa4ymuTenbHble MNpooeMoHCTpMpoBaH  |ypoBEHb BNageHNs
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMpPOBaH  [ypoBEHb BNageHUs MposiBneHs
cnocobHoCTM XOpOLWWiA ypOBEHb mMarepvanom. HepocTaToyHble
NPVUMEHNATb 3HaHNA 1 [BnageHus matepwanoM. |[posiBneHbl HU3Kme cnocobHoCcTM
YyMEHUS K BbINONHEHUO |[posiBNeHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NMPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a0aHWIA.
3auteHo He 3auteHo
3aver Obyuvarowuitics obHapyXun 3HaHne ocHoBHoro  |Obyyatowniics 06HapPy XM 3HaYMTENbHbIE
y4yebHO-NporpaMMHoro matepuana B 06 beme, npo6enbl B 3HAHNSIX OCHOBHOTO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepmana, Lonyctun
npencrosiein paboTbl MO CRELMANbHOCTY, NPUHUMNANbHBLIE OWMOKU B BbINONHEHUN
Crpaswicy C BbIMOMHEHNEM 3a0aHUN, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpamMoi JUCLUMMAMHBL.  |cNocoBeH NPOAOMXUTE 0ByYeHNe nnu
NPUCTYNUTb MO OKOHYaHWU YHMBEpcUTeTa K
npogoeccroHanbHon oesTenbHocTy 6e3
JONOSTHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
LNCUMMNINHE.
Cemectp 7

TeKyLlW i KOHTPONb
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-NPOrpaMMHoro
martepuana, ycnewHo
BbINOAHUA
npeLyCMOTPEHHbIE
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEH0BAHHYIO
nporpammorn
LUCUMMNAWHBI, MoKa3an
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMOCTOSATENBHOMY
MOMOMHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesTeNbHOCTU.

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

dopma Kputepum dran
KOHTpons oL .eHMBaHUSA
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbIV onpoc B oTBeTe kayecTBeHHO |OCHOBHbIE BONPOCH Tema yacTnyHO Tema He packpbiTa.
packpbiTO coaepXaHue [TeMbl packpbiTbl. packpbita. OTBeT cnabo [[oHATWAHLIA annapaTt 1
Tembl. OTBET x0powo  |CTpykTypa oTBETA B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYpUPOBaH. Lenom afgeksaTtHa Teme. [[ToHATWIHBIA annapaT  |HeynosneTsoputenbHo. | 3
MNpekpacHO ocBOEH Xopolwo ocBoeH OCBOEH 4aCTW4HO. MoHumaHue matepuana
NOHATUIAHBIA annapart. [NoHATUIAHBLIA annapart. [[ToHUMaHWe OTAENbHbIX [hparMeHTapHoe Unu
MNMponoemoHcTpupoBaH  ([TpOAEMOHCTPUPOBAH  [MOMOXEHWI N3 oTcyTcTBYeT. HeymeHne
BbICOKUIA YPOBEHb XOpOLWWiA YpOBEHb matepuana rno Teme. dhopMynmpoBaTb CBOU
NMoHMMaHWsa Matepuana. [moHMMaHns matepuana. Y nosnetsoputensHoe [Mbicnu, obcyxaatb
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
hopMynmpoBaTtb CBON  |dOpMynMpoBaTb CBOM  |POPMynMpoBaTh CBOM  [MONOXEHMS.
Mbicnu, obcyxaatb Mbicnn, obcyxaaTb Mblcnu, obcyxaatb
IMNCKYCCUOHHbIE INCKYCCNOHHbIE JNCKYCCUOHHbIE
MONOXEHWS. NONOXEHUS. NONOXEHWS.
MucbmerHas  |MpaBunbHO BbINOAHEHDI |[1PaBMAbHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
pabota BCE 3a0aHus. 6onblwag yacTb 6onee 4eM HanonoBKHyY. [MEHEE YeM HarMoNoBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKUIA YPOBEHb MpwucyTcTByOT cepbésaHble oWunbKu. HEYLOBNEeTBOPUTEbHBbIA
BlaleHNs MaTepranoMm. [HesHaunTenbHble MNpoaeMOHCTPUPOBaH  |ypOBEHb BlaneHUs
MposiBneHs.l ownobKu. YOOBNETBOPUTENbHBIA  [MaTepuanom.
npeBocxoAHble MponeMOHCTPUPOBaH  |ypOBEHb BlaaeHUs MposiBneHs.
CNnocobHOCTM XOPOLNIA ypOBEHD martepuanom. He#ocTaTo4Hble
NMPUMEHATb 3HAHWSA U [BnageHus matepuanoM. ([posiBneHbl HU3Kne CnocobHOCTM
yMEHNS K BbIMoNHeHUo |[posiBeHbl cpefHne  |cnocobHOCTH MPUMEHATb 3HAHUS 1
KOHKPETHbIX 3a4aHWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [YMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 5

TekyLLUIA KOHTPOJb

CrpaHnua 9 n3 24.
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

1. YcTHbIN onpoc

Tema 1

1. OcHoOBHbIe BUAbI U Knaccngoukaums TennoobMeHHoro o6opynoBaHMst NPOMbIWNEHHBIX NPeANPUSTUIA, X CBOMCTBA,
obnacTb NpUMeHeHNs.

2. OcHoBHble BUAbI U Knaccugukaums TENNOHOCUTENER, X CBOWCTBA, 06NacTb MPUMEHEHMS.

3. BcnomorartenbHoe obopynoBaHne TennoMaccoobMeHHbIX ycTaHoBOK. Hacochl, OTCTOMHUKMN, LIMKIOHDI,
6pbI3rooTaennTenu, 6apoMeTpUIECKNe KOHAEHCATOPbI, TPYOONPOBOAbI.

4. BcnomoratensHoe 060pyioBaHUE TENNOMAacCOOOMEHHbIX yCTaHOBOK. [leaspaTtopbl: Ha3HaYeHNe, KOHCTPYKLUN,
NPWHLMN OeiAcTBMS, OCHOBbI pacyeTa. OCHOBbI MpoLiecca TePMUYECKO Aeaspauun. Pacuet neaspaloHHbIX KONOHOK.

5. BcnomoratenbHoe 060pynoBaHmne TennoMaccoobMeHHbIX ycTaHoBok. OpraHnsaums oTBoaa KoHaeHcara us
TENNOMCMONb3yWYX annapaTos, KOHAEHCATOOTBOAYMKM: NMOMNABKOBbIE, TEPMOAMHAMMNYECKME, TEPMOCTATUYECKUE;
nonnopHble warbbl. KOHTponb 3a paboTol KOHAEHCATO0TBOAYMKOB. MeToabl pacyeTa 6apoMeTpUIEcKoro KoHaeHcaTopa.
KoHIeHcaTHble 6akn v apyrve pe3epsyapbl

6. BcnomoratenbHoe 060pynoBaHve TennoMaccoobMeHHbIX YCTAaHOBOK. YCTPOMCTBA AN O4YMCTKU Napa u KoHAeHcaTa.
Mcnonb3oBaHre TennoTtbl camoncnapeHns KoHaeHcara.

7. 3arps3HeHuns TennonepenaroLmnx NOBEPXHOCTEN TENNOOOMEHHNKOB: BUAbI 3arpsi3HEHUIA, CNOCoBbl OYUCTKM, CNOCOObI
npenoTBpalleHns 3arpsi3HeHNi, BbIGOP TpakTa Anst TEMNOHOCUTENEN NCXOAS U3 BO3MOXHOCTU QYUCTKMN 3arpsi3HEHUIA.
8. Knaccudomkauus BeinapHbIX annapaToB Y YyCTaHOBOK.

9. Knaccudgukaums ancopbLUMOHHbIX annapaTos.

10. Knaccudbmkaums cywmnnbHbIX annapartos.

11. Knaccudprkaums pekynepatvBHbIX annapaTos.

2. NMucbmeHHas paborta

Tema 1

1. OCcHOBHbIE BUAbI U Knaccugukaums TennoobMeHHoro 06opynoBaHUS NPOMBIWNEHHBIX NPEeANPUSTULA, X CBOCTBA,
obnacTb NpPUMeEHeHNS.

2. OcHoBHble BUAbI U Knaccugukaums TENNOHOCUTENER, X CBOWCTBA, 0ONacTb NPUMEHEHMS.

3. BcnomoratenbHoe 060pynoBaHne TennoMaccoobMeHHbIX YCTaHOBOK. Hacochl, OTCTOMHUKMA, LIMKJIOHbI,
6pbi3rooTaenuteny, 6apoMeTpuyeckne KOHAEHcaTopbl, TPYOONPOBOAb!.

4. BcnomorartensHoe 060pyioBaHUE TEMNOMACCOOOMEHHBIX YyCTAHOBOK. [leaspaTtopbl: Ha3HAYeHNEe, KOHCTPYKLUN,
NpvHUMN OeNcTBNS, OCHOBLI pacyeta. OCHOBbI NpoLecca TepMuMYeckor geaspaumun. Pacyet neaspauoHHbIX KOMOHOK.
5. BcnomoratenbHoe 06opynoBaHue TennoMaccoobMeHHbIX ycTaHoBoK. OpraHmaaumst 0TBoAa KoHaeHcarta 13
TENNoNCNONb3yLNX annapaToB, KOHAEHCATOOTBOAYMKN: MOMNABKOBbIE, TEPMOANHAMUYECKNE, TEPMOCTATNYECKME;
noanopHble Wwaibbl. KoHTponb 3a paboToli KoOHAeHCaTooTBOA4MKOB. MeToab! pacyeta 6apoMeTprMYecKoro koHaeHcaTopa.
KoHaeHcaTHble 6aku 1 ppyrve pesepsyapbl

6. BcnomoratensHoe 06opynoBaHve TennoMaccoobMeHHbIX YCTaHOBOK. YCTPOWCTBA AN O4YMCTKU Napa n KoHAeHcaTa.
Mcnonb3oBaHve TennoTtbl camoncnapeHns KoHaeHcaTa.

7. 3arpsisHeHus Tennonepenaowmnx NoBePXHOCTER TenNo0bMEHHNKOB: BULbI 3arpsi3HEHWi, crnocobbl 04UCTKM, CNOCcobb
NpeLoTBPALLEHNS 3arps3HEHU, BbIBOP TpakTa AJisl TENNOHOCUTENEN NCXOLA N3 BO3MOXHOCTU OYMCTKMN 3arpsi3HEHUIA.
8. Knaccndoukaums BbinapHbIX annaparos 1 yCTaHOBOK.

9. Knaccndoukaums ancopbLmnoHHbIX annapaTos.

10. Knaccudbmkaums cywmnnbHbIX annapartos.

11. Knaccudbmkauns pekynepaTmMBHbIX annapartos.

CemecTp 6

Tekywuin KOHTPONb

1. YcTHbIA onpoc

Tema 2

1. PereHepatuBHble TEMNOOOMEHHNKUN HEMPEPBIBHOMO 1 NMEPUOANYECKOrO AENCTBUS (C HEMNOLBUXHOMN 1 NOLBUXHOM
HacadKamm): Ha3Ha4YeHue.

2. PereHepaTuvBHble TENI00OMEHHUKM HEMPEPBLIBHOO U NEPUOLNYECKOrO OENCTBUS (C HEMOABUXHOMN 1 NOABUXHOM
Hacagnkamm): knaccugumkaums.

3. PereHepaTtuBHble TeNN00OMEHHUKM HENPEPBLIBHOMO U NEPUOANYECKOrO AENCTBMS (C HEMOABWUXHON 1 NOABUXHOM
Hacafkamm): KOHCTPYKLNS.

4. PereHepatuBHble TENNO0OMEHHMKN HENPEPBIBHOMO M NEPUOANYECKOro AENCTBUS (C HEMOABUXHOM 1 NOLABUXHOW
Hacafkamm): NPUHLMN OEACTBUS.

5. PereHepaTuBHble TENI00OMEHHUKM HEMPEPBLIBHOIO M NEPUOLNYECKOrO OENCTBMUS (C HEMOABUXHOMN 1 MOABUXHOM
Hacafkamu): HeLOCTaTKM U NPEUMYLLECTBA MO CPABHEHUIO C PEKYNEPATUBHBIMU TENI00OMEHHUKAMN.

6. TennoBow pacyeT pereHepaTnBHLIX TEMNOOOMEHHIKOB.

7. FnppaBnmyecknii pacyeTt pereHepaTBHbIX Tenno0OMeHHUKOB.

8. MexaHuyeckuii pacyeT pereHepaTBHbIX TEMNOOOMEHHWKOB.

9. Buabl n maTtepuanbl Hacagkos.

10. TennoHoCUTENM pereHepaTmMBHbIX TENI00OMEHHUKOB.

2. NMucbmeHHas pabora
Tema 2

KETPOHHBH
B_EPCHTET
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

1. PereHepaTtuBHble TEMNNOOOMEHHVKN HEMPEPLIBHOIO 1 NEPUOaNYECKOro AeWCTBUS (C HEMOABMXHOW U MOABWXHOM
Hacagkamm): Ha3Ha4YeHue.

2. PereHepaTuBHble TENNOOOMEHHUKIN HEMPEPbLIBHOrO 1 NEPUOANYECKOro AeACTBUS (C HEMOABUXHON 1 NOOBUXHOM
Hacafkamm): knaccudpmkauus.

3. PereHepatuBHble TeNNOOOMEHHUKIN HEMPEPbLIBHOrO 1 NepnoaNYecKoro 4eicTens (C HEeMOABUXHOM 1 NOOBUXHOW
Hacagkamm): KOHCTPYKLUMS.

4. PereHepatuBHble TENI00OMEHHMKN HENPEPBIBHOMO M NEPUOANYECKOro AENCTBIS (C HEMOABUXHOM 1 NOLBVXHOW
Hacagkamm): NpUMHUUN OericTBrS.

5. PereHepaTuBHble TENNOOOMEHHUKIN HEMPEPbLIBHOrO 1 NEPUOANYECKOro AeACTBUS (C HEMOABUXHOM 1 NOOBUXHOM
Hacafkamm): He[ocTaTK1 U NPEeMyLLECTBa No CPABHEHWUIO C peKynepaTUBHbIMU TEMNN00OMEHHUKAMN.

6. TennoBoii pacyeT pereHepaTnBHbIX TENNOOOMEHHUKOB.

7. Fnapasnmyecknii pacyeTt pereHepaTBHbIX Tenno0bMeHHUKOB.

8. MexaHu4eckuin pacHeT pereHepaTUBHbIX TEMNI006MEHHIKOB.

9. Buabl n matepuanbl HACafnKoB.

10. TennoHocUTENN pereHepaTUBHbIX TENNO0OMEHHIKOB.

3aver

Bonpochl k 3a4eTy:

1. OcHoBHble BUAbI U Knaccugoukaums TennoobMeHHoro o6opynoBaHMst NPOMbIWNEHHBIX NPeANPUSTUN, X CBOMCTBA,
obnactb NpUMEHEHUS.

2. OcHoBHble BUAbI U Knaccugukaums TENNOHOCUTENER, X CBOWCTBA, 06NacTb MPUMEHEHMS.

3. BcnomorartenbHoe obopynoBaHune TennoMaccoobMeHHbIX ycTaHoBOK. Hacochl, OTCTOMHUKMN, LIMKOHDI,
6pbI3rooTaennTenu, 6apoMeTpUIECKNe KOHOEHCATOPbI, TPYOONPOBOAbI.

4. BcnomoratensHoe 060pyioBaHUE TENNOMAacCOOOMEHHbIX yCTaHOBOK. [leaspaTtopbl: Ha3HaYeHNe, KOHCTPYKLUN,
NpVvHUMN OeNcTBNS, OCHOBLI pacyeta. OCHOBLI NpoLecca TepMMYeckor geaspaumu. Pacyet neaspauoHHbIX KOMOHOK.
5. BcnomoratensHoe 06opynoBaHune TennoMaccoobMeHHbIX ycTaHoBok. OpraHn3aums 0TBoAa KoHAeHcarta m3
TENoNCNonb3yLMX annapaTos, KOHAEHCATOOTBOAYMKN: MNOMNaBKOBbIE, TEPMOAVHAMUYECKNE, TePMOCTaTNYECKME;
noanopHble waibbl. KoHTponb 3a paboToii KoHAeHCaTooTBOAYMKOB. MeToabl pacyeTa 6apoMeTpryecKoro KoHaeHcaTopa.
KoHgeHcaTHble Baku 1 apyrue peaepsyapsl

6. BcnomoratenbHoe 060pynoBaHue TeNNoMacCcooBMEHHbIX YCTAaHOBOK. YCTPOMCTBA AN O4YMCTKU Napa u KoHAeHcaTa.
cnonb3oBaHve TennoTtbl camoncnapeHns KoHaeHcara.

7. 3arps3HeHuns TennonepenaroLmnx NOBEPXHOCTEN TENNOOOMEHHNKOB: BUAbI 3arpsi3HEHUIA, CNocobbl OYUCTKM, CNOCOObI
npenoTBpalleHns 3arpsi3HeHNi, BbIGOP TpakTa Ans TEMNOHOCUTENEN NCXOAS U3 BO3MOXHOCTU QYUCTKMN 3arpsi3HEHUIA.
8. Knaccudomkauus BeinapHbIX annapaToB Y YyCTaHOBOK.

9. Knaccudgukaums ancopbLUOoHHbIX annapaTos.

10. Knaccudbmkaums cywmnnbHbIX annapartos.

11. Knaccundprkaums pekynepatmBHbIX annapaTos.

12. KoHCTpyKummn Hanbonee pacnpocTpaHeHHbIX TUMNOB PeKyrnepaTnBHbIX TENTO0OMEHHMKOB: TpyBYaTbIX, KOXYXOTPYOHbIX,
NAacTUHYaTbIX, CAMpPanbHbIX, MaTPUYHbIX (Knaccudrkaums). VIXx OCHOBHbIE SNEMEHTbLI 1 y31bl.

13. KOHCTPYKTUBHBI U NOBEPOYHbIV TEMNOBLIE PACyeThl TENNO0OMEHHMKOB.

14. TmppaBnmyecknii pacyeTt Tenno00OMEHHNKOB.

15. PekynepatuBHble TeNNO00OMEHHUKN (3MEEBMKOBBIE): Ha3HAYEHWe, KOHCTPYKLNS, NPUHLMN OEACTBUS, HELOCTATKMN U
npevMyLLecTBa Nno CPaBHEHUIO C APYrMM BULAMMU TEMNOOOMEHHNKOB.

16. PekynepaTnBHble TENI00OMEHHUKM (KOXYXOTPYOHbIE): Ha3HaYeHme, NPUHLUUM AEACTBUS, HELOCTATKN U
MpeVMyLLECTBA, KOHCTPYKLUUS (TUMbl NEPErOPOAOK B MEXTPYOHOM NPOCTPaHCTBE, BUL 1 chopMa Hacamku, Bua
MOBEPXHOCTY TennoobmeHa, cnocobbl KOMMNEHCALUY TEMNEPATYPHbIX YANMHEHWIA)

17. PekynepaTuBHble TennoobMeHHUKW. MeToavka rugpaBnuyeckoro pacyeTa Te4eHUs TENIOHOCUTENS B KaHanax
(Tpybax). KputepranbHble ypaBHEHUS ANs ONpeneneHns rmapasnmnyeckoro ConpoTUBIEHNS NPY TEYEHUN
TennoHocuTenel B kaHanax (Tpybax) (B HESIBHOM BMAE HanucaTb N 06 bSCHUTL: rae B3Thb B IBHOM BUAE).

18. PekynepatuBHble TeNnoobMeHHMKN. MeToauka ruipaBnmyeckoro pacyeTa ABMUXEHUS TENIOHOCUTENS B MEXTPYOHOM
npocTpaHcTee. MapaBnnMyeckoe CONPOTUBNEHNE NPU BHEWHEM 06TEKAHNMN TPYOHbIX MYYKOB M MPUMEHSIEMbIE NPY 3TOM
KpuTepuanbHble YPaBHEHUS 1 KPUTEPUU NOJ0OMS (B HESBHOM BUAE HANUCaTb K 0OBACHUTL: FAe B3STb B SBHOM BUIE).
19. PekynepatuBHble TennoobMeHHMKN. Tennosoi pacyet (Metoamka). KoadpdouumeHT aHeproagohekTMBHOCTH
TennoobmeHHMKa. MeToavka TENNOBOro pacyeta Te4eHust TenaoHoCcUTeNs B kaHanax (Tpybax). KputepuanbHble
ypaBHEHUS (B HESIBHOM BUe HanvcaTb U 00 bACHUTBL: re B3sTb B SBHOM BUAE) ANs TEMSIOBOr0 pacyeta npu Te4eHmn
TennoHocuTenei B kaHanax (Tpybax).

20. PekynepatuBHble TennoobMeHHVKkN. MeToauka TennoBoro pacyeTa TeYEHUs TENNOHOCUTENS B MEXTPYOHOM
npoctpaHcTee. KpntepuranbHble ypaBHEHNS (B HESIBHOM BULE HANUCATb U 0O bSCHUTB: FOe B3STb B SBHOM BUAE) ANs
TEMMOBOro pacyeTta npu Te4EHUN TEMNOHOCUTENEN NPY BHEWHEM 06TEKaHUN TPYOHbIX My4KOB.

21. YyeT 06BOOHBIX TEYEHUI B KOXYXOTPYOHbBIX pEKynepaTuBHbIX TEMNOOOMEHHbIX annaparax.

22. PekynepatumBHble TEMNNOOBMEHHMKI: KNaccudhmKaLMs Mo BapnaHTy CXeMbl ABUXEHUS TEMNIOHOCUTeNeln. XapakTep
N3MeHeHNs TeMnepaTypbl TENTOHOCUTENEN B 3aBMCUMOCTI OT CXEMbI TOKa TennoHocutenen. dopmynbl ans onpegeneHns
TemMneparypHoro Hanopa.

23. PekynepaTtmBHble TENNO0BMEHHNKI: KNacCcuuKaLms o KOHCTPYKTUBHBIM NMPU3HaKaM.

24. PekynepaTtuBHble TEMNOOBMEHHVKN: Knaccudpmkaums no pyHKLMOHANbHOMY Ha3HaYEHWIO.

KETPOHHBH
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

25. PekynepaTtuBHble TENNOOOMEHHVKN: KnaccuprkaLums no npuHLMNYy B3aMMoLeiCTBIS TENIOHOCUTENEN.
26. PekynepaTtuBHble TENNOOOMEHHVKU: KnaccugprkaLlms no NpuHLMUNy nenicTeus.
27. PekynepatuBHble TenNooBMeHHVKN: KnaccudprkaLlmns no BHyTPEHHEMY UCTOYHUKY SHEPTUN.

28. PekynepatuBHble TpybyaTble TENNO0OMEHHUKM ONS OXNaXAEHUS BO3OyXa U OXNaxLaeMble BO34YXOM: Ha3HaYeHWeE,
KOHCTPYKUMS, MPUHLMN LeACTBUS, HEOOCTATKW U NMPEVNMYLLECTBA, TUMbl OpebpeHms Tpy6.

29. CeKUMOHHbIE TennoobMeHHNKM 1 TENNOOBMEHHVKMN ?Tpyba B Tpybe?: Ha3Ha4YeHUe, KOHCTPYKLIMS, MPUHLMIN OEACTBUS,
He4oCcTaTku 1 MPenMyLLecTBa.

30. PeKyI'IepaTI/IBHbIe TEennooObMEeHHUKN (I'IJ'IaCTI/IH‘-IaTbIe)Z Ha3Ha4eHune, KOHCTPyKUnA, npuHUMn 0ENCTBUS, HeLOCTaTKN 1
npenmyliecTea no CpaBHEHUIO C ApyrmMm Bnoamm TennoobMeHHNKOB.

31. PekynepatuBHble TENNOOOMEHHVKN (CNUPanbHbIE): HA3HAYEHNE, KOHCTPYKLUMS, NMPUHLMN OeACTBNSA, HEOOCTaTKM U
npevMyLLecTBa.

32. PekynepatuBHble TennoobMeHHrkN (Tpyba B Tpybe): HasHaveHne, KOHCTPYKLMS, NPUHLMUM AEACTBUS, HELOCTATKN U
npevMyLLecTBa.

33. 3meeBuKOBbIE TENNO0OMEHHUKI

34. MaTtepuansl, UICNOMb3yeMble Npu U3roTOBNEHWUMN TPYBHbIX My4KOB TENNO0OMEHHOro annapara.

35. Crnocobbl 3akpeneHns KOHLoB TPpyb B TPYOHOI pelueTke.

36. MeToabl MHTEHCUMKALUS TennoobMeHa B TPy6BYaTbIX TENNO0OMEHHMKAX.

Cemectp 7

Tekywuin KOHTpONb

1. YCcTHbIN onpoc

Tema 3

1. KakoBa cywHocTb npouecca abcopbumm?

2. Kakre paccmatprBatoTCsl 3aKOHbI NMPUW N3Yy4YeHUI YCNOBUIA paBHOBECUS B Mpouecce abcopbummn? Kak sanucbiBaetcs
ypaBHEHNE pPaBHOBECHOW NMHUN?

. Kak 3anuceiBaetcs ypaBHeHne matepuansHoro 6anaHca?

. Ha ocHoBe kakoro ypaBHeHUs BbIBOAUTCS ypaBHeHue paboueli nnHum npouecca abcopbunmn?

. Uto siBnsetca nBuxylwen cunoii abcopbunm? Kak onpenensieTcs cpeaHss ABmxyuwas cuna?

. Kak 3anucbiBaetcs OCHOBHas KMHETMYecKas 3aKkOHOMEPHOCTL npoLiecca abcopbumm 1 4To 13 Heé onpenensieTcs?
. Kakne kputepuranbHble ypaBHEHUS MCNONb3YIOTCS ANS pacyeTa KoagohuumeHTa MaccooTaadumn?

. Kakne koHcTpykuun abcopbepoB NPUMEHSIOTCS B MPOMbILAEHHOCTU?

. PaBHOBecue npu ancopbuun.

10. Ctatuyeckasi U AMHammyeckasi akTMBHOCTb afcopbeHTOoB.

12. Macconepegnaya npv agcopbumu.

13. CxeMmbl 1 annapatypa aacopbumnoHHbIX npoueccos. MaTtepuanbHblii HanaHc.

14. YCTpOCTBO U NpuHLMN aeicTens ancopbepos.

15. OcHoBbI pacyeTa aacopbepos.

2. NMucbmeHHas pabota

Tema 4

. MokaxuTe cylWwHocTb NpoLecca BbinapyBaHns, 061acTy ero NpakTUHeckoro NpUMeHeHMsl.

. Kakoe HasHaveHve nmeeT BbinapuBaHme pacTsopoB?

. Kakoi n3 npoueccos nponcxoouT Npu BbinapmBaHUn: KUNEHNE UM ucnapeHne pactsopa?

. YeM oTnunyaeTcs BbinaprvBaHue BOAHbLIX PACTBOPOB OT UCMAPEHNS YACTON BOLbI?

. YT0 HasbIBalOT pacTeopamn?

. MNepeuncnmte ocHOBHbIE TENNOGU3NYECKNE CBONCTBA BOLHBIX PACTBOPOB U UX BAUSIHAE Ha NPOLECC BbiNapuBaHNS.
. Kak n3ameHs10TCSa TENN0EMKOCTb, BA3KOCTb, MNOTHOCTL, TEMNEpaTypHas Aenpeccms pacTsopa C NoBbIlEHUEM €ro
KOHLeHTpaumun?

8. Uto HasbiBaloT TEMMNEpaTYpPHON aenpeccumein? Kak oHa n3MeHsSIeTcs B 3aBMCUMOCTM OT KOHLEHTpaumm 1 gasneHunsa?
9. Kak na3meHsieTcst onaunko-xmmmyeckas temnepartypHas nenpeccusi pacteopa C NoBbIWEHNEM U MOHUXEHVEM OaBEeHNS

©o0o~NOO O W

NO O~ WON =

B Ha4pPacTBOPHOM MpPOCTpaHcTBe?
10. Ons kakmx pacTeopoB 60/blue 3Ha4YeHne OU3NKO-XUMNYECKOA TeMnepaTypHoi aenpeccuu: ¢ 6onbWUM UM MEHLLIM

MONEKYNSPHbIM BECOM?

11. Y70 ABNAETCSA OBMXYLEA CUNO ECTECTBEHHOW LIMPKYNSLMN pacTBOPOB?

12. e napoXmaKoCcTHas SMyNbCUS UMEET MEHbLLYIO NMIOTHOCTL: B LIMPKYNSALMOHHON (ONyCKHOR) Tpybe nnn B
KUNSTUNbHbIX TPYOKax?

13. ImeeTcs nu umpkynaums pacteopa B MAEHOYHbIX BbiNapHbIX annaparax?

14. PackpoiiTe KOHCTPYKTUBHbIE OCODEHHOCTY BbINAPHbIX annapaToB, UX OCHOBHLIE OTAIMYUS OT TEMNOOOMEHHNKOB.

15. Y10 NOHMMaeTCsa NoA NONe3Ho Pa3HOCTLIO TeMNepPATyp BbiNapHOro annapara? B yem pasnuume npu pacyete
paboyei cpenHei ABUXYILEN CUNbl B TENNOOOMEHHMKAX U BbiNapHbIX annaparax?

16. C Kakoi uenbto B BbiMAapHbIX annaparax co3fatoT yCnoBus 4ns LMpKynauum BeinapmsaemMoro pactsopa? Nokaxurte
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LIMPKYNALNOHHbBIA KOHTYP B BbINMapHbIX annaparax ¢ eCTECTBEHHON LMPKynsaunen.

17. Kakue Tvnbl annapatos LenecoobpasHo NPUMEHSTb AN BbiNapuBaHUs KPUCTANNM3YIOWMXCS, NEHAWMNXCS, BA3KUX,
KOPPO3UOHHO-aKTUBHBIX, MAIOMUHEPANN30BaHHbIX PACTBOPOB?

18. Kakue Tvnbl BbINApHbIX annapartos creayeTt NPUMEHsTb NPY BbiNapyBaHUM KPUCTaNIN3YOLWNXCS PacTBOPOB U Kakune
ONs NEeHAWMNXCS pacTBopoB?

19. Kakoii U3 BbinapHbIx annapartos B 60/blUe CTENEHN NOABEPXEH OTIOXEHNIO HAKUMI HA NOBEPXHOCTU HarpeBsa: ¢
NPUHYANTENbHON LUPKYNALUVER Nam ¢ eCTECTBEHHON?

20. B kakux cnyyasix LenecoobpasHo NprMEHEHNE BbiNAPMBAHUS C MOrPY>XHbIMW Fropenkamm?

21. TemnepatypHblin rpadpuk BbiNapHON yCTaHOBKW. [10CTpoOnTE TeMNepaTypHbIin rpadouk BbiNapHON yCTaHOBKY (C
yKasaHneM fenpeccun).

3. YcTHbIN onpoc

Tema 8

1. O6wwme ceeneHns no Kpuctannmdauumm (paCTBOpI/IMOCTb; HacCbllWeHHble, NnepecblleHHble N HeHACbIWEeHHblEe PaCTBOPbI;
cnocobbl co3naHns nepechbliweHnsa pacTeopa; Ctagum npouecca Kpuctannmdaunn; Metonbl Kpuctaminsaunm;
agnyktmeHas KpI/ICTaJ'IﬂI/I3aLI,I/I9).

2. HasHaueHmne npouecca kpuctannmnsaumu.

3. N3oTepmuyecknii MeTon Kpuctannnsaumu.

4. \soruapuyecknii MeTog Kpuctanimsauuu.

5. TennoBoit 6anaHc KpucTannmaaumu.

6. MaTtepuanbHblin 6anaHc Kpuctanamaaumu.

7. OCOBEHHOCTU KUHETVKU KPUCTannM3aumum. YpaBHEHNSI MAacCOOTAA4M 1 MAcCcomnepeaayun npy KpucTannmsawmu.
Mcnonb3oBaHve ypaBHeHMS Macconepenadyun ons onpeneneHns ckopoctu npouecca Kpuctanamsaumm?

8. YCTponcTBO 1 MPUHLMN OEACTBUS MOBEPXHOCTHBIX KPUCTaNNN3aTopos.

9. YCTPOCTBO U NPUHLMN AEACTBUS 0O BEMHBIX KPUCTANIN3aTOPOB.

10. YCTPOWCTBO 1 NMPUHLMN OEACTBUS NOBEPXHOCTHO-06EMHBIX KPUCTANIN3ATOPOB.

11. MNpouecchl pasgeneHns pacTBOpOB YacTUYHON KprucTannmaaunein. ConoctaBbTe KO3(MUNEHT pasaeneHms npu
Kpuctannmsaumm ¢ KoapuLNEHTOM OTHOCUTENbHOW NETYYECTUN NPY NeperoHkn XuaKkocTen.

12. Onpe,n,eneHl/le yucna CTyneHe|7| pasneneHnsa npn pasgeneHmnn pacTtsopos METOL0M q.)paKLLMOHMDOBaHHOIZ
Kpl/lCT8.ﬂJ'II/I3aLI,VII/I'.7

13. OnpeneneHme CTyI'IeHeI71 N3MEeHEeHnsa KOHUeHTpaunn npu pasneneHnn pactsopoB I'IpOTMBOTOHHOIZ MHOFOCTyneHHaTOIZ
Kpuctannnsaumei.

OK3ameH

BOI'IpOCbI K 9K3aMeHy:

1. Annapartbl C KAMAWMM CMOEM: C aKTUBHOW HACALKON U KOHTAKTHbIE: KOHCTPYKLUNW, NPUHLNN OEACTBUS, PEXUMBI

akcnnyatauun. OcobeHHocTM TennoobMeHa, TeMNepaTypHble PEXUMbI U none Temnepatyp. TENNoBOW, rMapaBnMYeCcKui,
MPOYHOCTHOW pacyeTbl pereHepaTnBHbIX TENNO0OMEHHMKOB.

2. OcHOBHble NOHATUS ancopbuun.

3. AncopbeHThI.

4. MpoMmbiwneHHble ancopbeHTbl 1 UX CBOMCTBA.

5. PaBHoBecue npu agcopbumm.

6. CTaTmyeckas v gnHamMuyeckasi akTMBHOCTb aacopbeHTOoB.

7. Macconepepnaya npv agcopbumu.

8. CxeMbl 1 annapatypa afcopbLMOHHBIX MPOLIECCOB.

9. MatepuanbHblii 6anaHc agcopbuun.

10. YcTpolicTBa 1 npuHuMn geictans ancopbepos.

11. OcHoBbl pacyeTa aacopbepos.

12. MokaxuTe CyWwHOCTb NpoLecca BoinapusaHus, 06nacTy ero NpakTMYeCcKoro NPUMEHEHMS.

13. Kakoe HasHa4yeHne nmeeTt BbinapmeaHue pacTsopoB?

14. Kakoi 13 npoLeccoB NPOUCXOAMT Npu BbiNapyBaHMK: KUNEHNE UKW UCNapeHne pacTeopa unu oba npowecca?
15. Yem oTnmMyaeTcs BoinapuBaHme BOAHbIX PACTBOPOB OT MCMAPEHUS YMCTO BOAbI?

16. Y70 HasbIBalOT pacTeopamm?

17. MNepeymcnnte OCHOBHbIE TENNOM3MYEeCKME CBONCTBA BOOHbIX PACTBOPOB M UX BANSIHUE Ha NPOLIECC BbinapuBaHusl.
18. Kakyto BennmuuHy HasblBaloT KOHLEHTpauuei pacteopa ?b?? Mpuseaute cdoopmyny ana ?b?. Kak nameHsotTcs
TENNOEMKOCTb, BA3KOCTb, MNOTHOCTb, TEMNEpaTypHas Aenpeccus pacTeopa C NOBbIWEHNEM €ro KOHUEeHTpauun?
MpuBennTte oopmyny Ons yaenbHOW TENNOEMKOCTM pacTBopa.

19. TemnepartypHas nenpeccus. Kak oHa N3MeHSeTCs B 3aBUCMMOCTU OT KOHLEHTpauun 1 aasneHna? Hasosute Tpu
BMOA TEMMeEPATYPHOI Aenpeccuu.

20. Kak nameHsetcs msnko-xmMmyeckas TemnepaTypHas genpeccus pactsopa C NoBbIWEHNEM Y MOHNXEHUEM
DaBneHuns B NpocTpaHcTBe Hag pacteopoM? MNpreenmte chopmyny TuweHKo (cMbicn, hopmyna, BENNYMHBbI,
pa3MepHoCcTH).

21. [Insa kaknx pacTBopoB 60/blue 3HaYEHNE PN3MKO-XMMUYECKOI TEMMEPATYPHO fenpeccun: ¢ 6ONbLINM UM MEHBLLMM
MONEKYNSPHbIM BECOM?
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22. Yto sBNseTCs ABMXYLLEN CUNON €CTECTBEHHON LMPKYNALUN pacTBOPOB?

23. 'me NapoXunokocTHas aMyNbCUS UMEET MEHbLLYIO MAOTHOCTb: B LIMPKYNSILMOHHO (ONyCKHOW) Tpybe unn B
KUNATUNBHBIX TPyOKax?

24. VimeeTcs N LMPKYNsSLMS pacTBOpa B NMNEHOYHbIX BbiMAPHbIX annaparax?

25. PackpoiiTe KOHCTPYKTVBHblE 0COBEHHOCTU BbiNapHbIx annapatos (BA), X OCHOBHblE OTANYMS OT TENI00OMEHHUKOB.
Knaccudcpmkauus BA no npuHumny pabotbl. Knaccudprkauus BA no naeneHuto BHyTpU annapara.

26. Yto noHMMaeTcs noA nNonesHon pasHOCTbIO TeMMnepaTyp BbiNapHOro annapara (NonesHon pasHOCTbIo TemnepaTyp
MEX [y MEePBUYHbLIM 1 BTOPUYHBIM MApOM B BbiNapHOM annapare)? B uem pasnuune npu pacuyete paboyeii cpenHeit
IBVXYLER cynbl B TENN00OMEHHMUKAX W BbINAPHbIX annapaTax?

27. C kakow Lenblo B BbiNAapHbIX annaparax co3aaroT YCNoBUSA NS LMPKYNSUnm BbinaprMeaeMoro pacteopa? lNokaxure
LUMPKYNSLNOHHBIA KOHTYP B BbiNapHbIX annaparax ¢ eCTECTBEHHON LMPKYNaumnei.

28. Kakue tvnbl annapaTos LenecoobpasHo NpUMEHSATb NS BbINAPUBAHNUS KPUCTANNMN3YIOWNXCS, NEHSWMXCS, BA3KMX,
KOPPO3UNOHHO-aKTUBHbBIX, MAIOMUHEPANN30BaHHbIX PACTBOPOB?

29. Kakve Tunbl BbINapHbIX annapaTos cnegyeT NPUMEHATb NPU BbiNnapuBaHUn KPUCTaNNU3YIOWMXCS pacTBOPOB, U Kakue
TUMbI ANS NEHSWNXCS PacTBOPOB?

30. Kakoit n3 BbinapHbIx annapaTtoB B 60Mbluel CTENEHN NOABEPXEH OTIOXEHMIO HAKMMK Ha NMOBEPXHOCTY Harpesa: ¢
NPVIHYQUTENbHOWN LMPKYNSUMEeRA UM ¢ eCTeCTBEHHON?

31. B kakux cnyyasx LenecoobpasHo NpMMeHeHWe BbinapuBaHus ¢ NOrpyXHbIMU ropenkamm?

32. MNocTpolitTe TeMnepatypHbIi rpadrkK BbINAPHOR YCTAHOBKM (C yKa3aHeM Aenpeccui).

33. OxapakTepuayinTe MeTodbl NPOBEAEHUS NpoLecca BbinapyBaHNS Mo BaKyyMOM, NpY aTMOCEPHOM AaBneHUn 1 Nog
MOBbIWEHHbIM faBneHneM. Packpolite 0co6eHHOCTU OLHOKOPMYCHOrO M MHOFOKOPMYCHOMO BbINApUBaHNS,
nepuoan4eckoro 1 HeNPEpPbLIBHOMO BbiNapuBaHusl.

34. Yto noHMMaeTcs nos BTOPUYHBLIM NapoM? YTo noHMMaeTcs nog akecTpa-napom? YTo noHMMaeTcs nog MATbiM napom?
Y10 NnoHMmMaeTca Nof NepBMYHbIM NapoM?

35. Bo ckonbko npmmepHo pas 6orblue pacxon napa Ha 1 Kr BbinapeHHo! BoAbl B 0AHOKOPMYCHOM yCTaHOBKE MO
CPaBHEHMIO C TPEXKOPMYCHOWM NPU X OAUHAKOBbBIX MPON3BOANTENBHOCTAX?

36. 1ns BbinaprBaHNs Kaknx pacTBOPOB MPUMEHSIIOT NPOTUBOTOYHYIO MHOrOKOPMYCHYO YCTaHOBKY?

37. Kakoi koathhprumMeHT TennooTaayum umeeT 60blioe 3HAYEHUE: OT KOHOEHCUPYIOLLErocs napa K CTEHKE UK OT CTEHKM
K KMMSALWEeMy KOHLEHTPMPOBAHHOMY pacTBopy?

38. Kakve BbinapHble yCTaHOBKU MMEOT B0NbLON yaeNbHblIA pacxon napa Ha 1 Kr BblNapeHHOR BOAbI: NEPUOLMYECKOrO
WU HENPEPLIBHOrO AeiACTBNA?

39. TpebyeTcs nv yctaHoBKa Hacoca Ans nofayy pacTBopa, eCNv BbINAPHOM annapar paboTaeT nog BakyymMom?

40. Kakve npenmyliecTea UMeeT NpMMEeHeHNe Bakyyma B BbiNapHORA ycTaHoBke?

41. HazoBunTe 1 06BACHUTE TEXHUYECKME CMOCOObLI BhINAPMBAHWS PACTBOPOB.

42. 1306pasnTe cxeMbl BbiNapHbIX YCTAHOBOK C anmnapartamu NoBEPXHOCTHOMO Tuna.

43. CxemMa KOHTaKTHOro BblinapusaHns pacTBoOpOB.

44. [1na Kakux Lenei npuMeHsIoT BbinapHbIe YCTAaHOBKM C TEMIOBbIMM Hacocamm?

45. Kakoe 3Ha4eHne nMeeT MHOroCTyneHYaTbiii NpyHUUN BoinapmesaHusa? MNMpusennte doopmyny 4ns pacxona rpeowero
napa npu MHOrOKOPMyCHOM BbinapmeaHum ?D?.

46. O6bsCHMTE Ha3HaYeHNe KOHAEHCATOPOB Napa 1 HasHa4YeHve noforpesaTeneli pacTBopa B CxeMax BblMapHbIX
yCTaHOBOK. HapucyinTe npuHUmMnmanbHble CXeMbl MHOFOKOPMYCHbIX BbINapPHbIX YCTAHOBOK.

47. Ha3oBMTE UCTOYHUKIN BTOPUYHO TEMNOTbI B BbIMapHbIX YCTAHOBKAX M MYTU €€ NCMOMb30BaHNS.

48. BoinapriBaHve ¢ TENNOBLIM HACOCOM. Koraa aToT BMA BbIMAPMBAHWNS SKOHOMUYECKM LienecoobpaseH?

49. 3 KaKoii CTyneHW YeTblpexkopnyCHOM BbIMapHO yCTaHOBKM 6onee aKkoHOMUYeH 0T6op akcTpa-napa?

50. [lns Kakmx pacTBOpOB NPUMEHSIETCS CXeMa C napanfienbHbiM NUTaHuem?

51. HasHayeHue HyneBoro kopnyca.

52. HazHauyeHne 6apoMeTpuyecKoro KoHaeHcaropa.

53. Korpa npvMeHsieTcsa cxema ¢ ABYMS FpetoWwmmm areHTammn?

54. MpuHumMn paboTbl agnadaTHOV NapHON YCTAHOBKM 1 ee 0651acTb NPUMEHEHNS.

55. 1ns kakmx pacTBOPOB NMPUMEHSIOTCS YCTAHOBKM C annaparamm norpy>Horo ropeHns?

56. YpaBHeHue matepuranbHoro 6anaHca npouecca BoinapueaHus 6e3 ydeta notepb pacteopa (oopmyna, CMbICH,
BENNYMHBI, pa3MepHOCTY). BbiIBOZ OCHOBHOMO ypaBHEHNs MatepuanbHoro 6anaHca ons onpeneneHms KonnmyecTea
BbiMapeHHON BOAbl W, KT BOAbI/KI pacTeopa.

57. ®@opmyna (c BLIBOAOM) 415 ONpeaeneHns KoHUeHTpaumm pacteopa bn no kopnycam. OnpeaeneHne nonHom
TeMnepaTypHon genpeccum B BbiNapHOM annapare.

58. Tennosble 6anaHChbl U pacxof napa Lns BbiNapHbIX YyCTAHOBOK HEMPEPBLIBHOTO AEWCTBUS N0 METOAY TULLEHKO.

59. Obwme cBeneHUs NO KpUCTaNIn3aunm (PacTBOPMMOCTb; HACBILEHHbIE, MEPECHILEHHBIE N HEHACHIWEHHbIE PACTBOPLI;
cnocobbl CO30aHUs NePECHILEHNS PACTBOPA; CTaaun NpoLecca KpUcTaninsaunm; MeTo4bl Kpuctaninsauum;
apnyKTMBHAs Kpuctannnsaums).

60. HasHa4yeHue npouecca Kkpuctanimsauuu.

61. 3oTepMuyeckmnin MeTon Kpuctanamsauuu.

62. V3ornopmyeckuin Meton Kpuctanamasaumm.

63. Tennosoit 6anaHc kpucTannsaunm.
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64. MaTtepuanbHbiii 6anaHc KpUCTanInsaumu.

65. OCOBEHHOCTN KUHETMKM KpUcTanim3auun. YpaBHEHUS MAcCOOTAAuM 1 Macconepenaym npu Kpuctanamaaumu.
cnonb3oBaHve ypaBHeHMS Macconepenaymn ons onpeneneHns cCKkopoctu npouecca kpuctanimsaumm?

66. YCTPONCTBO 1 NPUHUUN OEVCTBUS NOBEPXHOCTHBIX KPUCTaNNIN3aTopos.

67. YCTPOMCTBO U NPUHLMN AEACTBUS 06 BEMHBIX KPUCTaNNIN3aTopoB.

68. YCTPOICTBO 1 NPUHLMN OEACTBMS NOBEPXHOCTHO-00bEMHbBIX KPUCTaNIM3aTOPOB.

69. Mpouecchl pa3neneHns PacTBOPOB YACTMYHON KpucTannmaaumvein. ConoctaBbTe KO3MMPULNEHT pasaeneHuns npu
KpucTannunsaumm ¢ KoagmULMEHTOM OTHOCUTENbHON NeTy4ecT NPu NeperoHkn XnoKocTen.

70. OnpegpeneHne Yucna CTyneHemn pasneneHns npu pasneneHnm pacteopos METOA0M hpakLMOHMPOBAHHOM
Kpuctannnsaumm?

71. OnpegpeneHve CTyneHen N3MeHeHs KOHLEHTpauum npu pasneneHmm pacTsopoB NPOTUBOTOYHON MHOrOCTYNeH4YaTowm
Kpuctannusaumen.

72. CMecutenbHble TEMNOOBMEHHNKM, X HA3HAYEHNME.

73. KoHCTpyKLUM cMecuTenbHbIX TennoobMeHHUKOB.

74. Tennosoi 1 MatepuranbHblii 6anaHc cCMeCUTENbHBIX TENN00BMEHHUKOB.

75. CrcteMbl 060POTHOMO BOLOCHABXEHMS, X Ha3HAYeHNe 1 Knaccudukauus.
76. ['pagnpHw.

77. CpaBHUTENbHASA XapakTEPUCTNKA OCHOBHbIX TUMOB rPaaupeH.

78. KOHCTpYKUUSI BEHTUNATOPHONM rpadvpHmM 1 annaparta Bo3ayWHOro oxnaxaeHus. Belbop pacyeTHOWM TemMnepatypbl 1
BNAXHOCTN aTMOCEPHOro Bo3ayxa.

79. CMecutenbHble TENNOOBMEHHNKIN (OPOCUTENBHBIE MOMblE annaparsl): HA3HAYEHNE, KOHCTPYKLIMS, MPUHLIMMN OEeACTBUS,
HepocTatku 1 npenmyllecTsa. Ckpybbepbl nonbie.

80. CMecuTenbHble TenNo0OMEHHUKN (HaCa,D,OLIHbIe annapaTbl): Ha3Ha4YeHne, KOHCTPYKUnA, npuHUMN OencTeuns,
HeOoCTaTkKn 1N npenMyliecTea. Cpr66epbl Hacano4Hble.

81. Pacuet ckpy66epos.

82. CMecuTenbHble TennoobMeHHrKM (bapboTaxHble annapaTtbl): Ha3HaYeHWe, KOHCTPYKLUMS, MPUHLMN LEeACTBIS,
HeOoCTaTku 1 MPenMyLLecTBa.

83. CMecuTenbHble TennoobMeHHbIe annaparhbl U YCTaHOBKM: KOHAEHCATOPbl CMeleHns, ckpyb6epbl nonbie u
Haca[ou4Hble, rpaavpHU.

6.4 MeToaunyeckue Matepuanbl, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTH, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMUN

B K®Y nelictByet 6anibHO-peATUHIOBAs CUCTEMA OLIEHKW 3HaHW 0bydatowmxcsi. CyMMapHO Mo SUCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos v bonee - "3a4TeHo".

55 6annos 1 MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHUN, YMEHUN, HAaBbIKOB U (W) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBAHNA KOMMNETEHLUNA 6annos
CemecTp 5

TeKkyL i KOHTPOb

YCTHbIA onpoc YCTHbI onpocC NpoBoONTCA Ha NPaKTUYEeCKNX 3aHATUSAX. O6yanOLLI,I/IeCFI
BbICTyNnakOT C ooknanamu, COO6LI.I,6HVI9IMVI, OOMNMONHEeHNnAMN, y4acCTBYyOT B
ONCKyCCuhKn, oTBEHAOT HA BOMPOCHI npenonasaresns. OueHnBaeTcs YPOBEHDb
JOoMallHelrn NoAroTOBKM Mo TeMe, CNOCOBHOCTb CUCTEMHO W NOMMYHO M3naratb
maTepvan, aHannm3nposaTb, POpMynMpoBaTb COGCTBeHHy}O no3nunio, oteBevatb
Ha OOnOoNHUTEbHbIE BOMPOCHI.

MucbmeHHas  |OByyarowmecs NonyyaroT 3afaHne No OCBEWEHWIO ONpenenéHHbIX TEOPETUHECKIMX
paboTa BOMPOCOB UK peleHnio 3aaady. PaboTa BbINonHAeTCs MMCbMEHHO 1 caaéTcs
npenonasatento. OLeHNBalOTCS BNageHe MaTepuanom no Teme pabotbi,
aHanuTnyeckue cnocobHOCTY, BNafeHne MeToaamm, yMeHUs U HaBblKK,
HeobXxoAMMble NS BbINONHEHUS 3aaHUA.

—
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CemecTp 6
TeKkyL i KOHTPONb
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 1 15

LUCKyCCUK, OTBEYAIOT Ha BOMpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanmanposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

MucbMeHHas  [OByvatowmecst nonyyatoT 3aaHne Nno 0CBELWEHWIO onpenenéHHbIX TE0PETUYECKNX
pabota BOMPOCOB MW peleHmnio 3aaa4y. PaboTa BeINonHsIeTCs NMCbMEHHO U coaétcs 2 15
npenonasatento. OLeHUBaOTCS BnafeHne matepuanom rno teme paboThbl,
aHanuTuyeckne cnocobHoOCTU, BNageHne MetToaamm, yMeH1s U HaBbIKW,
HeobxoauMble ONs BbINONHEHUS 3a4aHWA.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNINHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3apaHune (3anaHns) n BpeMmsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHON, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHnBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYALMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

Cemectp 7
TeKkyL i KOHTPOb
YCTHbIA ONpoc |YCTHbIA ONpOoC NPOBOAMTCS HAa NPaKTUYECKKX 3aHATuaX. Obyyatowmecs

BbICTyNnakOT C ooknanamu, COO6LI.I,eHVI9|MVI, OOMNMONHEeHNAMN, y4aCTBYyIOT B 1 15
ONCKyCcCumn, oteeHaroT Ha BOMPOCHI npenogasartens. OueHnBaeTcs YPOBEHDb
JOMallHeln NoAroToBKM Mo TeMe, CMOCOBHOCTb CUCTEMHO U NOMMYHO U3naratb 3 15

MaTepuan, aHanMsmpoBaTtb, (POPMYNNPOBaTL COBCTBEHHYIO NO3ULMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

MucbmeHHas  |OByyatowmecs nony4atoT 3a4aHne No OCBELEHNIO onpeaenéHHbIX TEOPETUYECKNX
paboTa BOMPOCOB WK peleHmnio 3aaa4. PaboTa BeIMONHAETCS NMCbMEHHO U caaétcs 2 20
npenoaasatento. OUeHNBalOTCSA BNafeHne MaTepranom rno reme paborth,
aHanuTMYeckne CnocobHOCTW, BNaaeHne MeTogami, yMEHUs 1 HaBbIKU,
HeobxoouMble A5 BbINOMHEHWS! 3a0aHNIA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHMS AUCUMMNIVHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no sceMm temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BnafeHue Matepunanom, ero CUCTeMHoe
OCBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHannae NpobneMHbIX CUTyaunii U peleHn NPakTUYecKnx 3aaaHuni.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 00y4alowmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 060UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. lobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBON TOYKM NpY BBELEHMM 0OYYaOLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AHUA BOBNNOTEYHBbI
POHA, OOMXKeEH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHO 1 NONONHUTENBHON Y4eBOHOM NMTepaTtypbl, HEOOXOAUMOI 4N OCBOEHUS ANCUMNANHGLI (MOayns),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OOHOBNEHWIO NPU N3MEHEHWM YCNIOBUIA
noroeopoB KDY ¢ npaBoobnanatensiMu aNeKTPOHHbLIX U34aHWUIA 1 NPU N3MEHEHMM KOMMNEKTOBaHUS (ooHaoB Hay4yHoi
onbnuortekn KPY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUSI AUCLIMMINHDbI (MOOYNA)

"ocynapcTBEHHAS MHAOPMAUVOHHAS cUcTeMa B 061acTu SHepProchepexeHuns 1 NnoBbIlEHUS SHEProaPdEKTNBHOCTM,
HI. - http://gisee.ru/
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

HaumoHanbHbIl LMgpOoBOA pecypc PYKoHT - MexoTpacnesas anekTpoHHas bubnuoteka (9BC) Ha 6ase TexHonorum
KoHTekcTyMm - https://rucont.ru
MopTan "OHeproathPekTNBHOCTL" - CMCTEMA YNpaBneHns aHepreTnydeckmum xossctsoM. AMUC. - http://energo.amisee.ru

depnepanbHoe rocynapcTeeHHoe broaxeTHoe ydpexaeHme "Poccuiickoe sHepreTuyeckoe areHTcTeo" (P3A) MuHaHepro
Poccuu - eamHbIi rocynapCTBEHHbIN MHOPMALUMOHHO-TEXHUYECKIMA KoMnnekc. - http://rosenergo.gov.ru

9BC "ZNANIUM.COM" - http://znanium.com/

ObC "KoHcynbTaHT cTyaeHTa" - http://www.studentlibrary.ru

OBC "MNanb" - http://e.lanbook.com

OnekTpoHHbI katanor KDY - https://kpfu.ru/chelny/study/library/elektronnyj-katalog

9. Metoanyeckue yKa3aHusa pnsa 06yqarou.l.ux09| no OCBOEHWI0 OUCUUNIMJINHDI (MO,D.yﬂil)
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

Bup pabot MeTtoaunyeckue pekomeHaauum

nexkummn BysoBckas nekuusi ? rnaBHOe 3BEHO AMAAKTMHECKOrO LIMKNA, KOTOPbIA BKOYAET NOMUMO NEKLUiA
TakXe CEMUHAPCKME 3aHATUS, KOHTPONb 3HAHWI 1 CaMOCTOSITENbHYO PaboTy CTyLEHTOB.

Ee uenb ? oopMMpoBaHne OPUEHTUPOBOYHO OCHOBBI 1St MOCNEAyWEero YCBOEHNS CTyAeHTaMu
y4ebHoro matepuana.

3HayeHne NEKLNOHHOM DOPMbI 3aHATUIA B NPOLIECCE N3YYEHUS AUCLUNIUHBI 0BYCNOBNEHO PSLOM
NPUYNH:

- HOBbI y4ebHbIA MaTepran No KOHKPETHOM TEME elle He Hallen 0TPaXeHUe B CyLLECTBYOLMX
y4yebHumkax;

- HEKOTOpPbIE pa3aerbl CyWeCTBYWMX y4eOHUKOB ycTapenu.

Kak rotoBUTbCSA CTYAEHTY K NEKLMUSM.

INekums siBNsieTCs BaxXHewel chopMoii opraHnsaumm y4ebHoro npowecca.

OHa

- 3HAKOMUT C HOBbIM y4ebHbIM MaTepuanom,

-pa3bsACHSIET yyebHble 3NeMeHTbI, TPYAHbIE AN NOHUMAHNS,

- cucTemaTmaupyet yyebHblii MmaTepuan,

- OpVEHTMPYET B y4ebHOM npoLiecce.

Lns Toro, 4tobbl Nnekums ans ctyaeHTa bbina NpoayKTMBHOM, K HEM HAA0 rOTOBUTLCS.

MonroToBka K NEKLMUN 3aKNI0HAETCS B CNEAYOLLEM:

- y3HaiTe TeMy nekumm (Mo TeMaTiyeckoMy nnaHy, no UHGopMaLmMm nekTopa),

- NnpouuTaiiTe y4ebHbIn Matepuan no y4ebHuKy n yuebHbiM nocobusm,

- YSICHUTE MECTO U3y4aeMOii TeMbI B CBOE MPOCDECCUMOHANBHOM NOArOTOBKE,

- BbINWLWMNTE OCHOBHbIE TEPMUHDI,

- OTBETbTE Ha KOHTPOJ/IbHBIE BOMPOChHI N0 TEME NEKLMU,

- yiCHUTE, Kakue y4ebHble aNeMeHTbl OCTaNNCh AN BAC HESICHbIMU,

- 3anMwnTe BOMPOCHI, KOTOPLIE Bbl 3a4aAMTE NEKTOPY Ha NeKunu.

Ha nekunoHHOM 3aHSTWUK, COrNacHo y4ebHOMY nnaHy AUCLMMNAMHLI, CTYAEHTY npennaraeTcs
PacCMOTPETb OCHOBHbIE TEMbI KypCa, CBSI3aHHbIE C MPUHLMIMAbHBIMIA BOMPOcaMm. Jlekums fLonxHa
ObITb 3aKOHCMEKTMPOBAHA CTYAEHTOM, OHAKO, 0OPMa KOHCMEKTa MOXeT ObiTb No60 (KOHCMNEKT,
cxemaTtnyHoe (prMKCUMpoBaHMe MaTeprana, 3anucb y3n0BbiX MOMEHTOB NIEKLIMM, OCHOBHbBIX TEPMUHOB 1
onpenenexunin). BoaMoxHO BblaeneHve (NoaYepkuBaHne, BoloeNeHne pasHbiMU LIBETAMU) BaXHbIX
MOHATWIA, NONOXEHNA. DTO NOMOXET CTYAEHTY Pa3BUTb HE TONBKO CNYXOBYH), HO U 3PUTENBHYIO
namsTb.

B KOHLLe NEKLMOHHOr0 3aHSATNSA y CTyleHTa B TeTpaam LONXHbl ObiTb OTPaeHbl crneayoume
MOMEHTbI: TEMA 3aHATUS U [aTa ero NPOBEeAEHUS, MNaH NeKLMUM, OCHOBHbIE TEPMUHbI, ONPeaeneHNs,
BaXXHbl€ CMbIC/IOBblE LOMUHAHTbI, HEOOXOAMMbIE NS MOHMMAHWS MaTepuana, u3naraemoro
npenogaBatenem, KOTopble XenaTeNbHO 3anMChbiBaTb CBOUMM CIOBAMU. DTO NMOMOXET JiydLle NOHSATb
TEMy NeKLMN, OCMBICTIUTb ee, NepepaboTaTb B COOTBETCTBUM CO CBOMMU OCOOEHHOCTSMU MbILNIEHUS U,
cnefoBaTeNbHO, 3aNOMHUTL ee.

BaxHo, 4Tobbl MaTepman 6bin BHUMATENLHO NPOCAYLWaH CTYLeHTOM, UHadYe eMy TpyaHo ByneT ynoBuTb
NOruKy u3noxeHus. He cnepyeT 3anvcbiBaTh BCe, MHOMMe (0akTbl, MPUMEpLI, AeTanu, packpbiBatowwme
TEMy NEKLLMN, MOXHO LOMONHUTENLHO NPOCMOTPETb B y4ebHOM nuTepatype, PEKOMEHLYEMOIA
npenonaBaTenem.

MoMy1MO BHUMATENBHOrO NPOCNYLWMBAHUS MaTeprana, 6e3 NepeknioYeHNs Ha NOCTOPOHHUE AeTanu,
CTyOEHTY NpefnaraeTcs yHacTBOBaTb B fuanore ¢ npenojasareneMm, B Xo4e KOTOPOro MoryT
obcyxaaTbCs MOMEHTbI, akTyarnbHble Ans ero Oyayllein npakTMYeckon AeaTenbHOCTA; OH MOXET
BblCKa3aTb CBOE MHEHME MOC/E COMOCTABNEHUS Pa3HbIX (HakTOB U Pa3HOOBPA3HbIX TOYEK 3PEHNS HA
HIX.

Mepen Hayanom Kypca, Ha BBOOHOM 3aHATUW, NpenoaaBatenb cooblwaeTt o goopme, B KOTOPOiA byneT
NPOBOLAMTLCS AManor ¢ 0byyaoLwmMmMmcs Ha NEKLUMOHHBIX 3aHATMSIX. MpruMeHsoTCS iBe (OopMbl
obwweHnsa npenofasatens ¢ obyyatowmmumcs. Mpum Boibope NepBoi opPMbI, yA0OHOR NS N3N0XeEHNS
06 bEMHOr0 MaTeprana B cxarble Cpoku, obyyarolwmecs Nony4arT Npaso 3a4aBatb BONPOCH! Mo TeMe
NeKUMmM TONbKO NOc/e ee OKoHYaHus. CneunanbHo Ans 3ToW Leny npenoaasaTenb B 0653aTeNbHOM
nopsiake octasnsieT 10-15 MUHYT B KOHLE 3aHsATUS. ECnn npefnoxeHa UMEHHO Takas cxema paboTl,
obyyarowmmcs HeobxoaMMO 3anuckiBaTbh BCE BO3HMKAIOWME MO XO4Y NeKLun BOMPOCHI, a 3aTeM, C
paspeleHns npenonasarens, 3anatb ux. MNpu BTopoit cxeme obLeHns
?npenofasatenb-00yyarowniics?, BOMPOC MOXHO 3afasaTh Mo xomdy nekumu. ns aToro cneayet
[OX1aTbCs OKOHYaHWS Tekylel gopasbl npenonaBaTtens v NOLHAThL PyKy, NOKa3aB TEM CaMbIM, YTO Y
BaC BO3HVK BOMPOC.
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

Bup pabot MeTtoaunyeckue pekomeHaauum

npaktudeckue | PelleHne nNpakTn4ecknx 3afaHnii HaueneHo Ha (oopMUpPOBaHKe y CTyIeHTa COOTBETCTBYHOWMX
3aHATUS NpPaKTUYeCcKMx yMeHuit. PelueHne npeanaraeMblx 3anaHuii SBNSETCS CPeACTBOM TEKYLLEero KOHTpons
NPMOBPETEHHbLIX B TEYEHME CeMecTpa Npu CaMoCTosTeNbHOM paboTe 3HAHWIA 1 HaBbLIKOB CTYAEHTOB, a
TakXxe Heo6X0OMMO [Nl CAMOOLIEHKM CTyLeHTaMmn UX NoaroToBneHHOCTH no Teme. Mo Teme
HeobXoauMO pelwnTb (M NPeabsBUTL 015 MPOBEPKM) BCe npeanaraemolie npumepsbl. Manoxexve
peleHns 3a1a4 OONXHO BbITb KPaTKMM, HE 3arpOMOX1EHO TEKCTOBLIMU (DOPMYNIMPOBKAMU
MCMNONb3yeMbIX YyTBEPXAEHWUI U onpedeneHunin; NpocTole NpeobpasoBaHns 1 apugMeTniyeckKmne
BbIKNAKM MOSICHSATb He cnenyer.
CteneHb NoapoBHOCTM U3NOXEHNS pelleHnii 3aa4 OoMXHa COOTBETCTBOBAaTb CTENeHW NoapobHOCTM
peleHnsi NPMMEPOB B COOTBETCTBYIOWMX pasaenax TeopeTmieckmx matepuanos. Knioyesble naem
peleHusi cneayeT 060CHOBbLIBATb CCbINIKOW Ha UCMONb30BaHHbIE YTBEPXXKAEHUS 1 NPUBOAUTL HOMEpa
COOTBETCTBYIOWMX POPMYN. YCTHbIE OMPOCHI NPOBOASTCS B paMKax CEMUHAPOB UM KONJIOKBYMOB. B
nepBoM cyyae ? aTo TemaTmyeckuii Habop BONPOCOB, noanexatux donee rnybokoMy 0CO3HaHUS.
Mpu npoBeneHNn KONNOKBUYMa CTYAEHTbI FOTOBSIT OTBEThI MO HECKOMBbKUM TEMaM UNn pasneny
OVNCLUMMNVHBI.

nabopatopHbie| B nomolwb cTyneHTy ans paboTbl HA 3aHATUSAX, MOATOTOBKM K HUM U NPABUIbHOTO COCTaBNEHNS!
paboTbl OTYETOB.

Mepen BbINOMHEHWEM 3aAaHuii NabopaTopHbIX PabOT CTYAEHT LOMKEH:

? BHUMATENbHO NPOYMTATL LiENb 1 3a0a4u 3aHATUS,

? 03HAKOMUTBCS C TPEBOBAHUSAMY K YPOBHIO MOATOTOBKM B COOTBETCTBUM C (oeaepanbHbIMU

rocynapCTBEHHbIMI 06pa3oBaTeNbHbIMU CTaHAAPTAMMN TPETHErO NMOKONEHUS,

? npounTaTh KpaTkme TeopeTnYeckne 1 y4ebHo-MeToanYeckne Matepmanl No Teme nabopaTopHoN

paboThbl,

? OTBETWTb Ha BOMPOCHI AJ1s1 3aKPENNEHNsi TEOPETUYECKOro MaTepmana.

Kaxnyto nabopaTtopHyto paboTy CTyAeHT LOMXKEH BbiNONHATL B COOTBETCTBUM C NpunaraeMoii

VHCTPYKLME, aHanM3npoBaTh Nosly4eHHbIE B XOAE 3aHATAS pe3ynbTaTtbl N0 NPYBELEHHON B AaHHOM

cbOpHUKe METOLMKE.

Ot4eT no nabopaTopHoi paboTe CTYAEHT LOMKEH BbIMOMHWTL MO NPUBEAEHHOMY anroputMmy,

onupasicb Ha obpaseu.
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

Bup pabot MeTtoaunyeckue pekomeHaauum

camoctosi- | K maTepuanam nekumm ctyaeHTy HeobxoAnMo BO3BpaLaTbCsl He TONbKO B Mepuog NoaroToBKY K
TenbHas 3a4eTy, a nepen KaxabliM 3aHATUEM. DTO MOMOXET BbISIBUTb B LIENTOM NIOTVKY BbiICTpanBaHus
pabota mMartepuana, npeanaraemoro oas u3ydeHus, U Noruky noCTPoOEHNs Kypca, a Takxe nydlle 3anoMHUTb
ero.
K uncny BaxXHenwWmnx yMeHni, SBNSIOLMXCS HEOTHEMNEMON YacTbio YycnewHoro y4ebHoro npouecca,
OTHOCUTCS yMeHMe paboTaTtb C pasnnMyHbIMK TMTepaTypPHbLIMA NCTOYHMKAMM, COOEepXaHMe KOTopbIX
Tak MM nHaye CBA3aHO C N3y4aemon OUCLUMNHON.
MoaroToBky K Ntoboi TEMe Kypca PeKOMEHOYeTCS Ha4YMHaTb C U3Y4eHUs KOHCnekTa nekuuii. B
nekumax naeTcs CUCTEMaTU3MPOBAHHOE U3NOXEHWE MaTepurana, pa3bsaCHAETCS CMbICN Pa3HbIX
TEPMUHOB 1 coobluaeTcst 06 M3MEHEHUSIX B MOAX0AAX K U3YHEHUIO TEX MU NHBIX NpobnemM aaHHoro
Kypca. Ho Henb3asi orpaHmymBath nayyeHme y4ebHoro Kypca TonbKo YTeHMEM KoHenekTa. [Mpu Bcem
€ro COBEPLIEHCTBE U MNOMHOTE KOHCMEKTUPOBAHNS NEKUUN B HEM HEBO3MOXHO U3N0XUTb BECb
martepuan u3-3a nMMuTa ayautopHbIX 4acos. MNoaToMy CTyoeHTY He0H6X0AMMO OCBOMTb MPMEMDI
paboTbl ¢ y4ebHol NMTepaTypoii, MOHOrpausMn, XypHanbHbIMX CTaTbsSIMU U T. 4.
PaboTty ¢ nutepatypoii uenecoobpasHo Ha4aTb ¢ U3ydeHust obwmx paboT no TeMe, a Takxe
y4ebHMKOB 1 y4ebHbIx nocobuii. [Janee pekomeHayeTcs NepeinTn K aHanma3y MoHorpadouvii n ctatei,
paccmaTpuvBalolWmnxX OTAeNbHbIE acrnekTbl OpraHn3aUnoHHbIX NPo6neM, a Takxxe ogouumanbHbIX
mMaTepuanos U HeonybnMKoBaHHbIX JOKYMEHTOB (Hay4yHO-MccnenoBatenbckue pabotol, gucceprauum),
B KOTOPbIX MOTYyT COepXaTbCsl OCHOBHblE BOMPOCHI 3y4yaeMoli npobnemb.
PaboTy ¢ NCTOYHMKaMM Ha0 Ha4YMHATb C 03HAKOMUTENBbHOIO YTEHWS, T.€. MPOCMOTPETb TEKCT,
BbIOENAS €ro CTPYKTYPHbIE eaAnHULbI. [py 03HAKOMUTENIbHOM YTEHUM 3aknaakaMy OTMEYaloTCs Te
CTpaHuLbl, KoTopble TpebytoT 6onee BHUMATENBHOrO U3YHEHUSI.
B 3aBMCMMOCTU OT pe3ynbTaToB 03HAKOMUTENBHOMO YTEHUS! BbibupaeTcs fanbHenwmnii cnocob paboTbl
€ ncto4HnkoM. Ecnmn ans paspeleHunsi noctaBneHHon 3anaymn Tpebyetcst U3ydeHne HeKOTopbIX
doparMeHToB TEKCTa, TO UCMOMb3yeTcs MeToh BblBOPOYHOro YTeHms. Ecnn B KHUre HeT nogpobHoro
ornasneHus, cnegyet obpatuTb BHMMaHNE y4eHUKa Ha NpeaMeTHble N UMEHHblE yKasaTtenu.
M36paHHble doparMeHTbl UNK BECb TEKCT (ECNIN OH LIENIMKOM MMEET OTHOWEHME K TeMe) TpebytoT
BOYMYMBOrO, HETOPOMIMBOrO YTEHMSI C ?MbICNIEHHOW NpopaboTkoli? MaTepmnana. Takoe YTeHne
npeanonaraet BblaeneHve: 1) rnaBHOro B TeKCTe; 2) OCHOBHbIX apryMeHToB; 3) BbiBoaoB. Ocoboe
BHMMaHWe cnenyeT o6paTnTb Ha TO, BbITEKAET TE3UC U3 apryMeHTOB UMK HET.
HeobxoOmMMo Takxe NpoaHannanpoBaTb, Kakne U3 yTBep>XXOeHui aBTopa HOCAT NpobneMaTuyHbIi,
rMNoOTETMYECKNIA XapakTep U yNOBUTb CKPbITble BONPOCHI.
Hauny4wwnin cnocob Hay4MTbCs BblAENSTb MNaBHOE B TEKCTE, yNaBnmBaTb NpobnemMaTnyHbIi xapakTep
YTBEPXAEHWIA, NaBaTb OLEHKY aBTOPCKOM NO3nUnn ? 3TO CPaBHUTENIbHOE YTEHME, B X0O4€e KOTOPOro
CTYOEHT 3HaKOMUTCS C pasfMyHbIMUA MHEHUSIMU MO OLHOMY Y TOMY X€e BOMpPOCY, CpaBHUBAET
BECOMOCTb 1 f0Ka3aTeflbHOCTb apryMeHTOB CTOPOH W fenaeT BbiBoA 0 Hanbonbluein ybeantenbHoCTm
TOM UM NHOW NO3UNLINN.
Ecnu B nutepatype BCTpeYatTCsa pasHble TOYKM 3PEHUS NO TOMY WY MHOMY BONPOCY 13-3a
CNOXHOCTM Npoweawmnx cobblTuiA U NPaBoOBbIX ABNEHWIA, HENb3S UX OTBEpraTbh, He pa3obpaBlLmnCh.
MpKn HanNMYMKM PacxoXOeHUA Mexay aBTopamMm HeobBX0aMMO HaTK pauMoHaNbHOE 3ePHO Y KaXxaoro
N3 HMX, YTO MNO3BONUT rNy6Xe YCBOUTb NPeaMeT UlydeHust n 6onee KPUTUYHO OLEHMBATb U3Yy4YaeMble
BOMpPOCbHl. 3HAKOMSICb C 0COOLIMM NMO3ULMSIMA aBTOPOB, HYXXHO ONPEaensiTb UX CXOXNE CYXAEHUS,
apryMeHTbl, BblBObI, 8 3aTEM CpaBHMBATb UX MexXay coboii 1 NPUMEHSITb U3 HUX Ty, KoTopas 6onee
ybeoutenoHa.
Cnegnyrowmm atanom paboTbl ¢ NUTepaTypPHbIMKA UCTOYHUKAMK SIBSIETCS CO34aHNe KOHCMEKTOB,
(PUKCUPYIOLLMX OCHOBHbIE TE3UCHI U apryMeHTbl. MOXHO aenatb 3anMcu Ha OTOEeNbHbIX TUCTax,
KOTOpbIE NMOTOM NErko CMCTEMATU3NPOBaTh N0 OTAENbHBIM TEMaM M3y4aemoro Kypca. pyroi cnocob
? 9TO BeleHNe TeMaTNYECKMX TeTpaaen-kOHCNEKTOB Mo 0AHON Kakoi-nmbo Teme. bonbwune
cneumarnbHble paboTbl MOHOrPahNUYECKOro xapakrTepa LenecoobpasHo KOHCNEKTUPOBATL B
OTOEenNbHbIX TeTpaasx. 30ecb BaXHO BCMOMHUTb, YTO KOHCNEKThI MUWYTCA HAa OLHON CTOPOHE NUCTa, C
NonsaMM N OOCTATOYHbBIM N1 UCMPABNEHUS U PEMAPOK MEXCTPOYHBLIM PACCTOSIHUEM (3TU Npasuna
cobniopato
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

Bup pabot MeTtoaunyeckue pekomeHaauum

yCTHbI onpoc | MoaroToBka kK onpocy NpoBOAMTCS B XOAE€ CaMOCTOSITENbHOW paboThl CTYAEHTOB 1 BKNKOHYaET B cebs
NoBTOPEHVE NPOrNOEHHOro Mareprana no sonpocam NpencTosiero onpoca.

[ToM1MO OCHOBHOroO MaTepuana CTy4eHT OOMXEH U3y4nTb OONONHUTENbHYIO PEKOMEHO0BAHHYI0
nuTeparypy u nHpopmaumio no Teme, B TOM YUcne ¢ ncnonb3osaHuem ViHtepHeT-pecypcos. B
cpenHeM, MoAroToBka K yCTHOMY ONpocy Mo 0AHOMY CEMUHAPCKOMY 3aHATUIO 3aHUMaeT oT 2 10 3
4aCcoB B 3aBMCMMOCTM OT CNOXHOCTW TEMbI 1 0COBEHHOCTE OpraHM3auumn CTyAEHTOM CBOEl
CaMOoCTOSITENbHOW PaboThl.

Onpoc npegnonaraeT yCTHbIN OTBET CTyAeHTa Ha OAUH OCHOBHOWM 1 HECKONBbKO AONOMAHUTENbHBIX
BonpocoB npenoaasartens. OTBET CTyieHTa JOMXEH NpeacTaBnsaTb Coboi pa3BépHyTOe, CBS3AHHOE,
NIOrMYECKM BbICTPOEHHOE coobleHwme. [MNpun BbICTaBNEHUM OLEHKM NpenoaaBaTesib y4nTolBaeT
npasuWNbHOCTb OTBETA MO COOEePXaHuto, ero Noc/enoBarTe/lbHOCTb, CAMOCTOSATENIbHOCTb CYXAEHWI U
BbIBOJIOB, YMEHME CBS3bIBATb TEOPETUHECKME MONOXEHNS C NPAKTUKOW, B TOM Yncne 1 ¢ bynywei
NPOgEeCCNOHANbHOM OeATENbHOCTbIO.

nucbMeHHas | CyTb NMUCbMEHHOM paboTbl COCTOMT B TOM, Y4TO, CTYAEHT AOMXKEH HA 3a0aHHYI0 TEMAaTHKy B

pabota MUCbMEHHOW HOPME N3NOXUTb KPATKOe CoAepXaHne matepmana AaHHblli NpenogaBaTenem BO BPEMS
NEKLMOHHbIX 3aHATUIA. PaboTa fonxHa 6biTb KOHCTPYKTMBHA, NIOTMYHA 1 OXBATUTL BCIO TEMATMKY
BblOaHHbIM NPenoAaBaTeNeM CTyLEHTY HA NMCbMEHHYI0 paborTy.

3avet Mpu NoaroToBke K 3a4eTy HEOOXOAMMO ONUPATLCS NPeXie BCEro Ha NeKUun, a Takxke Ha UCTOYHUKN,
KOTOpble pasbupanucb Ha CeEMUHApax U NPaKTNYECKUX 3aHATUSIX B TeYEeHME CeMecTpa.

Mocne oKoHYaHWs Kypca nekuuii CTyOeHT OONXeH B3sTb Y NpenoaasaTens nepeyeHb BOMPOCOB K
3a4eTy 1 NOAroTOBMTCS Hagnexaimm obpasoM. Ecnu B nepeyHe Bonpocos 6yyT BONPOCHI, KOTOpbIE
He n3yyanu, To Hy>XxHo obpatutcs K npenogasaTento 3apaHee. Ecnv B nepeyHe Bonpocos 6yayT He
MOHATHBIE BOMPOCHI, TO MONPOCUTL NpenoaasaTens pa3bsaCcHUTb OaHHbIe BONPOCH BO BPEMS
KOHCYnbTaLum.

aK3aMeH Mpn NoAroToBKe K 3k3aMeHy He0BX0AMMO ONMPaTbCs MPEXAE BCErO Ha NeKLMU, a Takxe Ha
MCTOYHVKU, KOTOPbIEe pasbupanvcb Ha CEMUHAPAX U NMPAKTUYECKMX 3aHATUSX B TEYEHME cemecTpa. B
Kax oM bunete Ha aKk3aMeH comepXxatcs 2 Bonpoca.

Mocne okoHYaHWs Kypca NeKuuiA CTYOEHT OONXEH B3STb Y MPENOaaBaTens nepeyeHb BONPOCOB K
9K3aMeHy ¥ NMOoAroToBUTCS Haanexawum obpasom. Ecnm B nepeyHe Bonpocos ByayT BONPOCHI,
KOTOpbIE HE M3y4anu, TO Hy>XHO obpatutcs Kk npenoaasatento 3apaHee. Ecnu B nepeyHe Bonpocos
6yLyT HE NOHSATHBIE BOMPOCHI, TO NONPOCUTL NPENoAaBaTeNns Pa3bACHUTb AaHHbIE BOMPOCHI BO BPEMS
KOHCyMnbTauum.

10. MepeyeHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa3oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHnst 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).

11. OnucaHne mMaTepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre o6pasoBaTtenbHOro npoLecca no AucumnavHe (Moaynio) BKIoYaeT B cebs
cnenytowmne KOMNOHEHTbI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTencHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOW paboThl C MpenonasateneM, yKoMnnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp 4N pacnedatku pa3aaToyHbix MaTepranos.
MynbTMeauiiHas ayautopmsi.

KomnbioTepHbIi knacc.

NnHradpoHHbIN KabuHeT.

CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apantaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNWA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO n yyebHbiM nnaHom no HanpasneHuto 13.03.01
"TennoaHepreTvka n TennoTexHnka" n Npodomnio NoaroToeky "MpomblwneHHas TennosHepreTrka”.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 13.03.01 - TennoaHepreTvka u TeN10TEXHNKA

Mpodpunb noaroToBku: [poMbIWNEHHAS TENNOIHEPrETHKA
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: 3a04HOE
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. PacyeT pekTngonkaumMoHHO ycTaHoBKU: YuebHo-MeToanyeckoe nocobue / WarxytomHosa M.K., OepsruHa H.B.,
ByptoknH ®.A. - KpacHosp.:CPY, 2016. - 170 c.: ISBN 978-5-7638-3590-8 - Pexxum goctyna:
http://znanium.com/bookread2.php?book=978768

2. lormHog, B.C. MpumMepsbl 1 3apayn no tTennoMaccoobmMeHy. [9nekTpoHHblii pecypc] : YuebHble nocobus / B.C.
NoruHos, A.B. KpaiiHos, B.E. OxHoB, [0.B. ®eoktuctoB. 9nekTpoH. aaH. Cl6. : JlaHb, 2011. 256 c. Pexum goctyna:
http://e.lanbook.com/book/1553. 3arn. ¢ akpaHa.

3. MoHwnkapos N.N. MawwrHbl n annaparbl XMMUYeckmx NPOM3BOACTB U HedoTerazonepepaboTtku: YuebHuk / N.A.
MoHukapos, M.I". MaiHynnuH. - 2-e n3g., nepepad. u pon. - M.: Anbcha-M, 2006. - 608 c.: 60x90 1/16. (nepenneT) ISBN
5-98281-059-2 - Pexum poctyna: http://znanium.com/bookread2.php?book=106863

JononHutenbHas nuteparypa:

1. BabakuH, B.C. TennoHacocHble YCTAHOBKM B OTPAC/SAX arpOonpOMbILNEHHOrO KOMMeKca_. [DNeKTPOHHbIA pecypc):
YyebHukn / B.C. BabakuH, A.9. Cycnos, t0.A. ®datbixoB, B.H. SpnuxmaH. - 9nekTpoH. aaH. ? Cl16.: JlaHb, 2014. - 336 C. -
Pexwum goctyna: http://e.lanbook.com/book/39143 ? 3arn. ¢ akpaHa. (ans pasgena 'TennoodMeHHUKN-yTUnmM3aTopsi')

2. Epemees, H.B. /13roToBneHme nnakmpoBaHHbIX IMCTOB L7151 BbICOKOTEMMEPATYPHOM naiiku y3f08 Tennoo6MeHHOoM
annapartypbl [9nekTpoHHbIn pecypc] / H.B. Epemees, B.B. Ctenanos, A.B. BekeTos // COBpeMEHHbIE TEXHONOTUN
06paboTku MeTannos u cnnaeos: COOPHMK Hay4YHO-TexHUYeckux ctateit. - M.: MATU: UHDPA-M, 2015. - ¢. 163-166. -
ISBN 978-5-16-010767-7. - Pexxum pgoctyna: http://znanium.com/bookread2.php?book=515392

3. MIHTeHcudomkaums ruapoanHaMnyecknx U TEMMOBLIX NPOLECCOB B annapatax ¢ Typbynusatopamu notoka: Teopus,
9KCMNepUMEHT, MeToabl pacyeTa: MoHorpagus/Ceetnos tO.B. - M.: HAL MH®PA-M, 2016. - 304 c.: 60x90 1/16. -
(HayyHas mbicnb) (O) ISBN 978-5-16-010607-6 - Pexxum goctyna: http://znanium.com/bookread2.php?book=496152

4. OCHOBbI pacyeTa 1 KOHCTPYMPOBaHMS MaLWH 1 annapaToB nepepabaTbiBaowmx NPon3BoLACTB: YHeOHNK/SUMHSKOB
B.M., KypoukunH A.A., CnnubiH U.A. n gp. - M.: HL MH®PA-M, 2016. - 360 c.: 60x90 1/16. - (BO: bakanaspwuar)
(Mepennét 76L1) ISBN 978-5-16-010566-6 - Pexum goctyna: http://znanium.com/bookread2.php?book=494036

5. TennoBoW v rnapaBnnYecKnin pacyeTbl pekyrnepaTMBHOro TennooOMeHHOro annapara: METOAUYECKME yKasaHUs K
BbIMONHEHUIO KypCcoBOl paboThl No aucumnnmHe 'Tennonepeaada’ Coct. Pepoposckuii K.HO.,-CeBacTtononb: CesHTY,
2015. - 37 c. Pexum poctyna: http://znanium.com/bookread2.php?book=854606

6. PacyeTbl MaWWH 1 annapaTtoB XMMUYECKMX NPOM3BOACTB U HedoTerazonepapaboTku (MpuMepbl 1 3aaadn): YuebHoe
nocobue / .M. NMoHukapos, C.W. MoHukapos, C.B. Paukosckuii. - M.: Anbdpba-M, 2011. - 720 c.: un.; 60x90 1/16. (n)
ISBN 978-5-98281-132-5. - Pexxum goctyna: http://znanium.com/bookread2.php?book=135286
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne nogrotosku: 13.03.01 - TennoaHepreTvka n TeN10TEXHNKAE
Mpodomnb noarotosku: [pombllneHHas TennoaHepreTuka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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