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

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 npuobpeTtaeMoi KOMNETEeHLUN
OrikK-4 CnocobeH yunTbiBaTb CBONCTBA KOHCTPYKLMOHHBIX MaTEPUanoB B TEMIOTEXHNYECKMX

pacyeTax C y4eToM JUMHaAMNYEeCKUX 1N TeNNOBbIX HAarpy3ok

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):

JlonxeH 3HaTb:

3HaTb CBONCTBA KOHCTPYKLMOHHbBIX MaTepranoB B TEMIOTEXHNHECKNX pacHeTax C y4eTOM AMHAMNYECKMX U TEMNOBbIX
Harpysok

JonxeH ymeTb:

YMeTb y4nTbiBaTb CBONCTBA KOHCTPYKLMOHHbBIX MaTepManoB B TEMIOTEXHUYECKNX pacHeTax C y4eToOM AMHAMNYECKMX U
TENNOBbIX HArpy30K

JlonxeH snapnertb:

BnaneTtb HaBblkamu ydyeTa CBOWCTB KOHCTPYKUMOHHbIX MaTtepuanos B TEMNNOTEXHNYECKMX pacyeTax C y4eToM
ONHaMU4eCcKnx U TennoBbiX HArpy3okK

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B padaen "61.0.19 ducumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOW
obpaszoBatenbHoi nporpammel 13.03.01 "TennoaHepreTrka 1 TennoTexHuka (MpomblwneHHas TennosHepreTrka)" u
OTHOCUTCS K 06513aTENbHBIM ANCLUMIYHAM.

OcBauBaetcs Ha 3 kypce B 5, 6 cemecTtpax.

3. O6bem gucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualoLmxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBnseT 9 3a4eTHbIX(ble) eanHuL(bl) Ha 324 yaca(os).

KoHTtakTHasi paboTa - 144 yaca(oB), B TOM Yncne nekumm - 54 yaca(os), npakTuyeckne 3aHaTms - 36 4yaca(os),
nabopaTtopHble paboTbl - 54 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas pabota - 144 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3a4eT B 5 ceMecTpe; ak3aMeH B 6 cemecTpe.

4. CopepXxaHue oUCUUNNIUHbI (MOAYNSA), CTPYKTYPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHOMN paboThl MO AUCLMMNNIUHE (MOAYNIO)

Buabl u yachbl
KOHTaKTHOW paboThbl,

Paspenbl oucumnnuHbl / UX TPYAOEMKOCTb CamocTtosiTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. Beegenuve. Knaccugukaums
TENNooOMeHHOro 060pynOBaHNS.
1 Knaccudpmkauns v ceoiictea

DAE
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 2. BbinapHble yCTaHOBKMU.
2.|KpuctannnsaumoHHble YCTaHOBKM. 5 18 10 18 64
KoHTakTHble TENNOOOMEHHMKN.

Tema 5. lNeperoHka n

5.|pekTudbmnkaums. PektudprkaumoHHble 6 8 8 8 8
YCTaHOBKM.
Tema 6. PekynepaTveHble

6.|tennoobmeHHuKkM. Cylwka 6 10 10 10 10

matepmanos. CylnnbHbIE YCTaHOBKMU.

NToro 54 36 54 144

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

Tema 1. BeepeHue. Knaccudumkaumsa rennoobmeHHoro o6opyanosaHus. Knaccudpukaums n ceonctea
TennoHocutenen. PereHepaTuBHbie Tenn10o06MeHHUKKU. Agcopbuus. Aocopbepbl.

OcHoBHbIe BMAbI 1 Knaccugukaums TennoobmMeHHoro 06opynoBaHns NPOMbIWAEHHbBIX NPELNPUSATAR, X CBOWCTBA,
obnactb npuMeHeHusi. OCHOBHbIE BUAbI U Knaccudomkaums TenIoHOCUTENEN, X CBOMCTBA, 061acTb NPUMEHEHNS.

"a30XMOKOCTHBIE U XMOKOCTHO-XMAKOCTHbIe annapartbl. VX KOHCTPYKLMK, MPUHLAN OEACTBUS, PEXMMbl SKCMyaTaLmu.
OcHosbl Tennosoro pacyera. OCHOBHbIE (PU3UKO-XMMUYECKME CBOMCTBA BNAXHOro Bo3ayxa. H-d anarpamma BnaxHoro
BO3A4yXxa. VI3ob6paxeHne 0CHOBHbIX MPOLIECCOB Ha auarpamme. BecnomoratensHoe 060pyaoBaHve TennioMaccoobMeHHbIX
yCTaHOBOK. Hacochl, OTCTOMHMKM, LIMKNOHBI, BpbI3rooTaennteny, 6apoMeTpruieckme KOHOeHcaTopbl, Tpy6onpoBodbl.

BcnomoraTtensHoe 060pynoBaHmne TennoMaccoobMeHHbIX ycTaHoBoK. [easpartopbl: Ha3Ha4YeHUe, KOHCTPYKLMUMW, MPUHLMM
LencTBns, ocHoBbl pacyeta. OCHOBbI NpoLecca TepMMyeckoii aeaspaunu. PacyeT neaspaumnmoHHbIX KOMOHOK.

BcnomoraTenbHoe 06opynoBaHVe TennoMaccoobMeHHbIX ycTaHOBOK. OpraHmaauns oTsoaa KoHaeHcarta us
TENoUCMoNb3yoLWMX annapaToB, KOHAEHCATOOTBOAUMKM: NMOMNIaBKOBbIE, TEPMOAMHAMUYECKNE, TEPMOCTATUYECKNE;
noanopHele waibebl. KoHTponb 3a paboToi KoHaeHcaTooTBoA4MKOB. MeTonbl pacyeTa 6apoMeTpuyeckoro
KoHOeHcaTopa. KoHaeHcaTtHble 6aku 1 npyrve pesepsyapbl

BcnomoraTenbHoe 06opynoBaHne TennoMacCooOMeHHbIX yCTaHOBOK. YCTPOMCTBA ANS OYUCTKM Napa U KoHaeHcara.
Mcnonb3oBaHue TennoTel caMmoMcnapeHunsi KoHaeHcara.

3arp9|3HeH|/m Tennonepenarowmx I'IOBGpXHOCTGI7I TennoobMeHHNKOB: BUAbI 3arp9|3HeH|/||7|, crnocobsl O4YUNCTKMN, crnocobbl
npenoTepaweHnsA 3arp93HeH|/||7|, Bbl60p TpakTa ons TENMOHOCUTENEN NCXOOS N3 BOBMOXHOCTU OYUCTKU 3arp9|3HeH|/||7|.

PeFeHepaTI/IBH ble TennooOMeHHUKN.

Knaccudhrkauus pereHepaTmBHbIX TENI00BMEHHUKOB. AnnapaThl C KAMSIWUM CNOEM: C aKTUBHOW HACaAKOMN 1
KOHTaKTHbIE: KOHCTPYKLMU, MPUHLMN OeACTBNS, peXnMbl akcnnyaTaumun. OcobeHHOCTU TennoobMeHa, TemnepaTypHble
pexuvMbl 1 None Temnepatyp. TennoBoi, rmapaBnuyecKmnii, MPOYHOCTHON pacyeTbl PereHepaTrBHbIX TENT00OMEHHMKOB.

CamocTosiTennHoe n3ydvyeHune. MeToanka TennoBoro pacyeTta TEnNo06MEHHMKOB C KUMSLWMUM ClIOEM.

Ancopbuusi. Ancopbepbi.

OcHoBHble NoHATMSA. AncopbeHTol. MNpoMbiwneHHble ancopbeHThl 1 1x cBoicTBa. PaBHoBecue npu ancopbumu.
CraTnyeckas v gnHammyeckas akTMBHOCTb agcopbeHToB. Macconepenada npu agcopbunm. Cxembl 1 annapatypa
ancopbunoHHbIX NpoueccoB. MatepuanbHblid 6anaHc. YcTpoicTa v npuHuun aencteus agcopbepos. OcHoBbI pacyeTta
apncopbepos.

Tema 2. Bblﬂaprle YCTaHOBKMW. Kpucrannuaauuouuble YCTaHOBKMW. KOHTaKTHbIe Ten1006MeHHUKMN.

BbinapHble ycTaHOBKU; NPUHLUMN AEiCTBUS, OCHOBHblE KOHCTPYKLMM annapaToB: annapaThbl ¢ eCTECTBEHHOMN 1
NPUHYOUTENbHOM LMPKYNsaUMelt pacTBopa, NneHoYHble annapatbl 1 annapatbl ¢ Norpy>XHbIM1 ropenkamu. CeoiicTea
pacTBOpOoB. TennoBble CXeMbl YCTAHOBKU; OU3UKO-XMUYECKIE 1 TEPMOAMHAMNYECKe OCHOBLI NMPOLIECCOB
BbIMApUBaHNA 1 Kpuctannmsauuu. BeinaprieaHue non BakyyMoM. BeinapueaHue npv NOBbLILEHHOM OaBNEHNM.
TeMnepatypHble noTepu npu BoinapueaHun. OCHOBbLI TEMNOBOrO pacyeTa: TEnIoBol pacyeT 0AHOKOPNYCHON BbiNapHOii
yCTaHOBKM, pacyeT MHOrOCTyNeH4YaTol BbinapHoi ycTaHoBKW. Bnok-cxema pacyeTa. PacnpepneneHue obiuei nonesHoum
pas3HoCTM TemnepaTyp no kopnycam. OnTuMmaauns Bbibopa Yncna Kopnycos. SHeprocbepexeHune B BbinapHbIX
yCTaHOBKaXx.
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

KpI/ICTaﬂﬂI/I3aLI,I/IOHHbIe YCTaHOBKMN.

Obwme cBefeHUs (PacTBOPUMOCTb; HACBIWEHHBIE , NEPECHIWEHHbIE Y HEHACHILWEHHbIE PACTBOPbI; CNOCOObI CO3aaHNA
nepechllleHns pacTBopa; CTafum npoLecca KpUcTannnsaumm; MeToabl KpUcTaninusaumny; annykTneHas
KpvcTannusaums). YCTPOWCTBO 1 NMPUHLMN OeACTBUS KPUCTaNNM3aTopoB (MOBEPXHOCTHbIE KPUCTaNNN3aTopbl, 06 beMHbIE
Kp1CTannu3aTopbl, NOBEPXHOCTHO-06bEMHBIE KpUCTannmM3aTopsbl). MatepuanbHblii 1 TennoBoi 6anaHchl
KpvcTannusaumu.

KoHTaKTHble TennoobMeHHUKN.

CMecuTenbHble TennoobMeHHUKN. KOHCTPYKLUM cMecuTenbHbIx TennoobMeHHUKOB. TennoBoi 1 MatepuanbHblli 6anaHc
cMecuTenbHbIX TennoobmeHHUKOB. Ckpy66epbl nonbie. Ckpybbepbl HacaaouHble. Pacuet ckpybbepos. Cuctemsl
000pOTHOr0 BOOCHAOXEHMS, UX Ha3HavYeHwe 1 knaccudgoukaums. MpaanpHn. CpaBHUTENBHASA XapakTepUcTnKa
OCHOBHbIX TUMOB rpaavpeH. KOHCTPYKLMS BEHTUNSITOPHON rpaaupHA 1 annapara Bo34yLWHOro oxnaxaeHus. Belbop
pacyeTHOl TeMnepaTypbl U BIaXHOCTW aTMOCHEePHOro Bo3ayxa.

Tema 5. MeperoHka u pekTucpukauus. PekTucgpmukaumoHHbIe YCTaHOBKM.

PaBHoBecue B cucteMax nap-xmakoctb. OCHOBHbIE (PU3MKO-XMMUYECKME CBOMCTBA XMOKNX cMeceli. MNpocTas
neperoHka v pekTugukauus. MNeperoHHble N PeKTUgUKALMOHHbIE YCTAHOBKW; Knaccudmkaums annaparos,
KOHCTPYKLUMM U NPUHUMN OEACTBUS annapaTtoBs; (OU3NKO-XUMNYEeCcK1e 1 TepMoanHaMmn4yeckmne oCHOBbI NPOLIECCOB
neperoHkn 1 pekTudukauum, asosbie AnarpaMMbl COCTOSIHUSI CMeceli XXUIOKOCTeR: OCHOBbI KUHETUKN MaccoobmeHa;
MaTepvianbHbIi U TENIOBOM pacyeT ycTaHoBKW. PacuyeT npocToii neperoHkn. MatepuanbHbiii 6anaHc
PEeKTUIUKALIMOHHON YCTaHOBKW, pabo4re NMHUM npolecca neperoHkn. MuHumanbHoe 1 peanbHoe dpnerMoBoe Yncno.
OnpeneneHne Yicna Tapenok B KONoHHe. Tennosoin 6anaHc pekTUMKALMOHHON YCTaHOBKW. TeXHONorn4eckne cxembl
yCcTaHoBOK. [1yT SKOHOMUW SHEPTUK B PEKTUCDUKALIMOHHBIX YCTAHOBKAX.

Tema 6. PekynepartuBHble Tennoo6MeHHUKK. CyLuka matepuanoB. CylunnibHble YCTaHOBKM.
PekynepatuBHble TENNOOBOMEHHNKM.

KOHCprKLI,I/II/I Hanbonee pacnpoCcTpaHeHHbIX TUMOB peKynepaTuBHbIX TEennooOMEHHUKOB: prﬁanbIX, KO)KyXOprGHbIX,
nnacTuHYaTblX, cnnpanbHbIX, MATPUYHbIX (Knaccmcpmaum). VIX OCHOBHbIE 3NEMEHTLI U Yy35bl. KOHCprKTI/IBHbIﬁ n
I'IOBGpO‘-IHbII;I Tennosble pacyeThbl TEeNNoOOMEHHUNKOB. anpasnmqecmm pacyet TEeNNoOOMEHHUKOB. COBepLI.IeHCTBOBaHI/Ie
TennoobMeHHNKOB Ha Hase nx MaTeMaTn4eckoro mMooennpoBaHu4.

Cyuwka maTepuranos. CywnnbHble yCTaHOBKM.

Buabl cywkun. CywunbHble yctaHoBKU. OBnacTi NPYMEHEHNS CYLINBbHBIX YCTAHOBOK. Knaccudgoukaums CywmnbHbIX
YCTaHOBOK MO Pa3HbIM NMPU3HAKaM.

BapabaHHble cywnnkun. TyHHeNbHbIe CYWWKA. CYWWKX C KUMSLWMM crioeM. PacnbinuTensHble cywinnkn. KoHTakTHbIe
cywwunku. Mepuoapl cylWwKn Matepuanos. paBHOBECHOE U KPUTUYECKOe Bnarocogepxarue. Knaccrudoykaums BnaxHbix
mMaTtepuanos U NPUHUMMNUANbHEIE CXEMbI UX CYLIKU. CyWWbHble areHTbl. KnHeTrka cywku. Metoabl pacyeta BpeMeHu
CYLLIK/ B €e NepBOM 1 BTOPOM Neproaax. MatepuanbHblii 6anaHc KOHBEKTUMBHON CylWMIbHOM ycTaHoBkW. CocTaBnsiowme
TennoBoro 6anaHca CywnnbHoM ycTaHoBKW. TeopeTnyeckas cylwmnka.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOsSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaowmxcs BoIMOMHSETCS N0 3a4aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BINONHSAOT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABLIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHunsauus caMocTosTenbHol paboTbl 06yHaroLWmXCcsl PpernaMmeHTpyeTcs HOPMaTUBHBIMI OOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNS 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepanbHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)

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

am PAEKTPOHHBH
Ctpannua 6 na 24. BBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky
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dopma KoHTpons OueHuBaembie

dran KOMMneTeHuun

TeMmbl (pa3pernbl) AUCLUMUHBI

CemecTp 5
TeKyLLMI KOHTPO/Ib

1. BeeneHue. Knaccudprkaums tennoobMeHHOro 060pynoBaHus.
Knaccudprkauus n csoiicTea TennoHocuteneir. PereHepatusHble
1 |YcTHbI onpoc OriK-4 TennoobmeHHukn. Ancopbumsi. Ancopbepsi.

2. BbinapHble ycTaHoBKM. KpucTannnsaumoHHbIe YCTAHOBKM.
KoHTakTHble TENNOOBMEHHUKMN.

1. BeeneHue. Knaccudpurkaums tennoobmMeHHOro o60pynoBaHums.
Knaccudpvkaumst n ceolictea TennoHocuTeneir. PereHepatueHble
TennoobmeHHukn. Ancopbums. Ancopbepsi.

o |MMcbMenHas pabotalyme 4

[NMncbmeHHoE

2. BbinapHbl TaHoBKW. KpucTtan .
3 |nomawnee sananne |OMK-4 apHble ycTaHo pucTaniMsaunoHHbIE YCTaHOBKU

KOHTaKkTHble TennooOMeHHUKN.

3auver OlK-4

CemecTp 6
TeKyLLNI KOHTPO/1b
1 |ncbMeHHast paboTal~qy 4

5. MeperoHka n pekTuguKaums. PekTngukaunoHHbIe YCTaHOBKMU.

2 |YcTHbI onpoc OriK-4 5. MNeperoHka n pektudurkaums. PekTnpnkaumnoHHble YCTaHOBKMW.
MucbmeHHoe
. PexynepatusHbie Ten M . .
3 |nomawnee sananne |OMK-4 6. Pekynepa e TennoobmMeHHukK. Cylka maTepuasnos

CyLI.I MNbHble YCTAHOBKN.

Sk3aMeH OlK-4

6.2 OnucaHue nokasartenen n KpUTepmes OLEHUBaAHNUS KOMMETEHLMIA Ha pa3fU4YHbIX 3Tanax ux chopMmpoBaHus,
onucaHue LUKan oueHuBaHus

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpoOnsi
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 5
TeKkywWwuin KOHTPONb
YcTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
pPackKpbITO cogepXaHue |TeMbl PacKpbIThI. packpbita. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa Teme. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBOEH Xopowo ocBoeH OCBOEH 4aCTUYHO. lMoHnmMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTAeNbHbIX |[oparMeHTapHOE MK
MpooemMoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMIA YyPOBEHb mMatepuana no Teme. goopmMynupoBaTb CBOU
NoHMMaHns Matepuana. [noHumaHus Mmatepuana. |Y 4oBNeTBOPUTENbHOE  [MbiCK, 0BCcyXaaTh
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBOM  |pOpMynMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
Mbicnn, 0bcyxaaTb Mbicnv, obcyxaatb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE LINCKYCCUOHHbIE
NONOXeHMS. MONOXEHUS. NONOXeHMS.
MNMucbmerHas  |[paBunbHO BbINOAHEHDI |[1PaBMAbHO BbINONHEHA (3a0aHuns BbINOAHEHbI  (3a0aHWS BbINOMHEHD
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HaNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 2
[MpooemoHCTpUpOBaH  |3agaHuii. MpucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyLO0BNETBOPUTENBHBIN
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoCXoAHbIe [MpooeMoHCTpUpoOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLWMA YPOBEHb mMarepuanom. HefLoCTaTo4HbIe
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne cnocobHoCTM
YMEHUS K BbINONHEHUIO |[posiBNEHbI CpefHne  |cnocobHocTH MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHui.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHui.
SAEKTPOHHBH
CrpaHuua 7 n3 24. i1nR VZ_[_-IITFEEPCHTET
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

Tembl. OTBET XOPOLO
CTPYKTYPUPOBaH.
MNpekpacHo ocsoeH
NOHATUIHBIA annapar.
MNMpoaeMoHcTprpoBaH
BbICOKWI YPOBEHb
noHUMaHua Matepuana.
MNpeBocxonHoe ymeHve
goopMynMpoBaTb CBOU
Mbicnn, obcyxaatb
ONCKYCCUOHHblE
NONoOXeHus.

CtpykTypa oTBETa B
Lilenom afgeksartHa Teme.
XopoLo 0cBoeH
NOHATWIAHBIN annapar.
lMpoaeMoHcTpupoBaH
XOPOLNIA ypOBEHb
NoOHUMaHMsa Matepuana.
Xopolee ymeHvne
popmMynmnpoBaTb CBOU
Mbicnu, obcyxaaTb
INCKYCCUOHHbIE
MONOXEHUSI.

CTPYKTYPUPOBaH.
MNMoHATWIAHBIA annapat
OCBOEH 4aCTU4YHO.
MNoHnMaHmne oTaenbHbIX
MONOXEHN N3
maTepuana no Teme.

Y noenetsopuTENbHOE
yMeHune
doopMynMpoBaTtb CBOU
Mbicnn, obcyxaaTb
IAVNCKYCCUOHHblE
NONoXeHns.

OCBOEH
HeynoBNEeTBOPUTENBHO.
MoHnMaHue maTepuana
pparmeHTapHoe nnu
oTcyTcTByeT. HeymeHue
bopMynnpoBaTb CBOU
Mbicnu, obcyxaaTb
ONCKYCCUOHHblE
MONOXEHUSI.

dopma Kputepum dran
KOHTpons oL eHUBaHUs
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
nomalluHee BCE 3aJaHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
3ajaHue [MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytoT [MpooemMoHcTpupoBaH
BbICOKUI YPOBEHb MpucyTtcTeylOT cepbésHble oWwmnbKy. HeyLOBNEeTBOPUTENbHbIN
BNnafeHns MatepmanoMm. |HesHauymTenbHbIe lMpooemMoHCTpUpoBaH |ypOBEHb BNageHUs
MposiBneHsbl ownbKu. YyOOBNETBOPUTENbHbIA  [MaTepuanom.
NPeBOCXOAHble [MpooeMoHCTpUpoBaH |ypOBEHb BNageHns [MposiBneHsbl
CrnocobHOCTM XOPOLWWA YpOBEHb maTtepuanom. HeOoCTaToO4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanoM. |lpossneHbl HU3kue crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NPUMEHATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPUMEHSTb 3HAHUSA U [YMEHUS K BbIMNOMHEHWNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl Mo creumnanbHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
NPUCTYNWUTb MO OKOHYaHUN YHMBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
AncumninHe.
CemecTp 6
TeKyL i KOHTPONb
MNMucbmenHas  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINONHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3aJaHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHCcTprpoBaH  (3agaHuii. MpucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKU YPOBEHb MpucyTtcTByloT CepbésHble OWnbKM. HeyOBNEeTBOPUTENbHbIN
BNafeHnsa MatepumasnoMm. |HesHauymTenbHble [MpooemMoHCTpUpoBaH |ypOBEHb BnageHus
MposiBneHsbl ownobKu. YyOOBNETBOPUTENbHLIA  |MaTepuanom.
NnpeBoCXo4Hble [MpooemMoHCcTpupoBaH |ypOBEHb BnageHus MposiBneHsbl
CMnocobHOCTM XOPOLWMWNA YPOBEHb maTepuanom. HeOoCTaToO4YHble
NPUMEHSTb 3HaHUS U [BnadeHusa matepuanoM. |[possneHbl HU3kue CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATb 3HAHNS U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTHAHbIA annapaTt 2

KETPOHHBH
B_EPCHTET
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbmeHHoe  |MpaBUNbHO BbINOMHEHBI |[pPaBMIbHO BbINONHEHA (3a4aHus BbINMOMHEHbl  (3aAaHns BbINOMHEHD
fLoMallHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
3agaHue MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 5

TekyLLU KOHTPONb
1. YcTHbIN onpoc

Tembl 1, 2

1. OCHOBHble BMIbl U Knaccudgounkauusa TennoobMeHHoro o6opynosava NPOMbIWNEHHbIX I'Ipe,El,I'IpMﬂTIAVI, WX CBOWCTBA,

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

3. BcnomoratenbHoe 060pynoBaHme TennoMaccoobMeHHbIX YCTaHOBOK. Hacochl, OTCTOMHUKMA, LIMKIIOHbI,
6pbi3rooToenuteny, 6apoMeTpuyeckne KOHAEHcaTopbl, TPYOONpPoBOAbI.
4. BcnomMoratenbHoe 060pyaoBaHue TENNOMaccooOMeHHbIX YCTaHOBOK. J[leaspatopbl: Ha3HaYeHWe, KOHCTPYKLNK,
NPUHUMN OeicTBNS, OCHOBbI pacyeTa. OCHOBbI MpoLecca TEpMUYECKO feaspauun. PacyeTt aeaspaumoHHbIX KOMOHOK.
5. BcnomoratenbHoe 060pyAoBaHue TennoMaccoobMeHHbIX ycTaHoBok. OpraHnsaumns oTBoaa KoHaeHcarta 13
TEennounCnoNb3yloWwmx annapaTos, KOHAEHCAaTOOTBOAUVKW: NOMNIaBKOBbIE, TEPMOAMHAMUYECKME, TEPMOCTATUYECKNE;
noanopHele waibbl. KoHTponb 3a paboToit KoHAaeHcaTooTBoA4YMKOB. MeToabl pacyeTa 6apoMeTpunyeckoro KoHaeHcaTopa.
KoHaeHcaTHble 6aku 1 apyrue pesepsyapbi

CrpaHnua 9 n3 24.
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6. BcnoMoratenbHoe 060pynoBaHie TennoMaccoo6MeHHbIX YCTaHOBOK. YCTPOWCTBa ANs OYMCTKM Napa 1 KoHaeHcaTa.
Mcnonb3oBaHue TENNoThl cCaMoMcnapeHunsi KoHaeHcara.

7. 3arp9|3HeH|/m Tennonepenarwmx I'IOBGpXHOCTGVI TennoobMeHHNKOB: BUAbI 3arp9|3HeHV||7|, crnocobsl OYUNCTKMN, crnocobbl
npenotepaleHns 3arp9|3HeH|/||7|, Bbl60p TpakTa onsa TENNOHOCUTENEN UCXOOS N3 BOBMOXHOCTU OYNCTKMN 38.Fp$l3HeHI/II7I.
8. PereHepaTI/IBHble TENNOOOMEHHUKM HenpepbIBHOIro 1 nepnoaonyeckoro nencTeuns (C HENOABUXHOM N NOABUXHON
Haca,EI,KaMI/I)Z Ha3Ha4eHne, KOHCTPYKUnA, npuHUnN OEencTBuns, HegocTaTkn u npenmyliecTea.

9. TennoBoW pacyeT pereHepaTnBHbIX TEMNOOOMEHHKOB.
10. MTnppaBnnyeck i pacyeT pereHepaTuBHbIX TEMI00OMEHHIKOB.

2. NMucbmeHHas paboTa

Tema 1

. MokaxwuTe cylwHoCcTb NpoLuecca BbinapyBaHus, 06nacTy ero NpakTUYeckoro NPUMEeHeHMsI.

. Kakoe HasHayeHve nmeeT BbinapusaHne pacTsopos?

. Kakoi1 13 npoueccos nponcxonuT npu BbinapyiBaHUW: KMMEHWE UK ncnapeHne pacteopa unm oba npouecca?

. YeM oTnunyaeTcs BbinaprBaHue BOAHbLIX PACTBOPOB OT UCMAPEHNS YACTON BOabI?

. YTo HasbiBaloT pacTeopamu?

. MNepeuncnnte oCHOBHbIE TENNOU3NYECKME CBONCTBA BOLHBIX PACTBOPOB U NX BAUSIHAE Ha NPOLECC BbiNapyBaHnS.
. Kakyto BennunHy HasbiBaloT KOHUEeHTpauwnen pactsopa ?b?? MNpusennte cdoopmyny ana ?b?. Kak nameHsiorcs
TENNOEMKOCTb, BA3KOCTb, MNOTHOCTb, TEMNepaTypHas Aenpeccus pactsopa C NOBbIWEHNEM ero KOHUeHTpaumun?
MNpuBennTte doopmyny Ons yaenbHOW TEMNOEMKOCTM pacTBopa.

8. YT0 HasbiBaloT TEMMepatypHoi aenpeccueri? Kak oHa n3MeHsIeTCcs B 3aBMCMMOCTU OT KOHLLEHTpauum 1 aasnexHma?
HasosuTe Tpn B1oa TemnepaTypHou Lenpeccuu.

9. Kak n3meHsietca uanko-xMmmuyeckas temnepaTypHas 4enpeccus pacteopa C NoBbIWEHNEM WU MOHUXEHNEM OABNEHNS
B NPOCTpaHCTBE Hag pacTsopom? MNpuseante oopmyny TULWEHKO (CMbICA, (POPMyna, BENUYUHbBI, Pa3MEPHOCTN).

10. Ons kakux pacTeopoB 60/blle 3Ha4YEHNE OUINKO-XUMUYECKOW TEMMNEPATYPHON Aenpeccuu: ¢ 60NbWKM UM MEHbLIM
MONEKYNSIPHbIM BECOM?

11. YUTo siBNsieTcs ABUXYLLEN CUNOM eCTECTBEHHOM LIMPKYNSLMM pacTBOPOB?

12. ['ie NapoXuaKkoCcTHast 3MyNbCUSt UMEET MEHbLYIO MNIOTHOCTb: B LIMPKYNSILMOHHOM (ONyckHOi) Tpybe nnu B
KUNSATUNbHBIX TPYOKax?

13. ViMeeTcs nn UMPKYNsALMS pacTBopa B NMNEHOYHbIX BbiNMapHbIX annaparax?

14. PackpoiTe KOHCTPYKTVBHbIE OCOBEHHOCTM BbiNapHbIX annapaTtos (BA), X OCHOBHbIE OTANYUS OT TEMNOOOMEHHKOB.
Knaccndpmkauus BA no npuHumny pabotbl. Knaccndprkauus BA no naeneHuto BHyTpU annapara.

15. YUTo noHMMaeTcs o4 None3Hol pasHoCTbio TeMrnepaTtyp BbiNapHOro annaparta (NonesHom pasHocTbio TeMneparyp
MeXy NepBMYHbIM U BTOPVYHBLIM NapoM B BbiNapHOM annapTtae)? B yem pasnunuune npu pacyete paboyein cpenHei
LBUXYLEN cunbl B TENN00BMEHHMKAX 1 BbiNapHbIX annaparax?

16. C kakoli uenbto B BbiNapHbIX annaparax co3natT yCNnoBmna onsa Umpkynaunm sbinapmneBaemoro paCTBopa? MNokaxute
LI,I/IpKyJ'IﬂLI,I/lOHHbIIZ KOHTYpP B BblMapHbIX annapartax c €CTECTBEHHOM LI,I/IpKyJ'IFILI,I/IeIZ.

17. Kakve Tvnbl annapartos LenecoobpasHo NPUMEHSTb A5 BbINAPUBAHUS KPUCTANNSYIOWMXCS, NEHSWNXCS, BA3KUX,
KOPPO3VMOHHO-aKTUBHbIX, MaNOMUHEPANN30BaHHbIX PACTBOPOB?

18. Kakve Tvnbl BeINAPHbIX annapartoB CreayeT NPUMEHSITh NPV BbINAPUBAHAN KPUCTANIM3YOWNXCS PaCTBOPOB 1 Kakue
LNS NEHSIWMUXCA PaCTBOPOB?

19. Kakoii u3 BbinapHbIx annapartos B 60/blUei CTENeHN NOABEPXEH OTIOXEHNIO HAKMMI HA NOBEPXHOCTU HarpeBsa: ¢
NPVHYOUTENBHOWN LIMPKYNAUMEA Nnn ¢ eCTECTBEHHON?

20. B kakux cnyyasx LenecoobpasHo NpUMEHEHWNE BbiNApMBaHUS C MOrPY>XHbIMW ropenkamm?
21. MNocTpolite TeMnepatypHbIi rpadrk BbINAPHOR YCTAHOBKM (C yKa3aHMeM Oenpeccui).
3. NMucbmeHHOe pomallHee 3apaHve

Tema 2

. OcHoBHbIE NOHATUS ancopbumu.

. AncopbeHTbI.

. MpoMblwneHHble afcopbeHThbl 1 UX CBOMCTBA.

. PaBHoBecue npu agcopbuumm.

. Ctatnyeckas n nmHamMmyeckast akTUBHOCTb ancopbeHTOB.

. Macconepepnaya npv agcopbumu.

. CxeMmbl 1 annapatypa ancopbLMOHHbBIX MPOLECCOB.

. MatepuanbHebiii 6anaHc agcopbuun.

. YcTpolicTBa 1 npuHumn aeictens ancopbepos.

10. OcHoBbI pacyeTa agcopbepos.

11. CMecuTenbHble (KOHTaKTHbIE) TennoobMeHHNKK. HasHaveHne. Knaccugpukaums.

12. KOHCTPYKLMW CMECUTENbHBIX TEMNO0OMEHHVKOB.

13. Tennosoit 6anaHc cMecuTenbHbIX TENNOOBMEHHUKOB.

14. MatepuarnbHbliit 6anaHc cMecUTeNbHbIX TEMN00BMEHHNKOB.

15. Ckpy66epbl nonbie.
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16. Ckpyb6epbl HacaaouHble.

17. PacyeT ckpy6b6epos.

18. CrcteMbl 060POTHOr0 BOLOCHAOXEHMS, UX HA3HAYeHMe U Knaccugukaums.

19. NpaompHwu.

20. CpaBHUTENbHAsA XapakTepUCTNKa OCHOBHbIX TUMOB rPagupeH.

21. KOHCTpYKUMSA BEHTUNSATOPHOW rpagmMpHX 1 annapara BOo34yLWHOro OXnaxaeHns.
22. Bblbop pacyeTHol TeMnepaTypbl U BNaXXHOCTM aTMOCHEePHOro BO3ayxa.

3aver

Bonpocbl k 3a4eTy:

1. OCHOBHble BMAbI 1 Knaccugukaums TennoobMeHHoro 060pyaoBaHnst MPOMBIWAEHHBIX MPEANPUATAA, UX CBOMCTBA,
obnactb NPUMEHEHUS.

2. OCHOBHblE BUIbl U Knaccugpukaums TENIOHOCUTENEN, X CBOMCTBA, 061acTb NPUMEHEHNS.

3. BcrniomoratenbHoe 060pynoBaHue TennoMacCoObOMEHHbIX YCTaHOBOK. HacoChl, OTCTOMHMKM, LIMKIOHBI,
6pbi3rooTaenutenu, 6apomMeTpuyeckre KoHAeHCaTopbl, TPy60NpPoBOabI.

4. BcnomorarenobHoe o60pynoBaHue TennoMaccooOMeHHbIX YCTaHOBOK. [leaspartopbl: HasHaYeHMe, KOHCTPYKLMK,
NPVHUMN OeiCTBMS, OCHOBbI pacyeTa. OCHOBbI MpoLIecca TEPMUYECKON feaspaunn. PacyeT aeaspauyoHHbIX KONOHOK.
5. BcnomoratenbHoe 060pynoBaHmne TennoMaccoobMeHHbIX ycTaHoBok. OpraHnsaums otBoaa KoHaeHcara us
TENNOMCMONb3YWYX annapaTos, KOHAEHCATOOTBOAYMKM: NMOMNABKOBblE, TEPMOAMHAMMNYECKME, TEPMOCTATUYECKUE;
noanopHble warbbl. KOHTponb 3a paboToi KOHAEHCATO0TBOAYMKOB. MeToabl pacyeTa 6apoMeTpUIECKoro KoHaeHcaTopa.
KoHIeHcaTHble 6aku v apyrve pe3epsyapbl

6. BcnomoraTtensHoe 060pynoBaHmne TeNNoMaccoOOMEHHbIX yCTaHOBOK. YCTPOMCTBA ANS O4MCTKM Napa U KoHAeHcaTta.
Mcnonb3oBaHue TennoTbl caMovcrnapeHns KoHaeHcaTa.

7. 3arpsisHeHus Tennonepeaalowmnx NoBEPXHOCTE TENNO0OMEHHNKOB: BULbI 3arpsi3HEHUI, CNocobbl O4NCTKM, CNocobb
NpeaoTBpaLEHNs 3arpsi3HeHit, BbIOOP TpakTa ansi TENNOHOCUTENeR UCXOAS U3 BO3MOXHOCTM OYUCTKW 3arpsi3HEHWIA.

8. Knaccudpukaumsi pereHepaTtmBHbIX TeNNO0OMEHHINKOB. PereHepaTveHble TeNN00OMEHHIKI HENPEPLIBHOTO 1
NepyvoanYecKoro LENCTBUS (C HEMOABWXHONM 1 NOABUXHON HacaaKamm): Ha3HaYeHVe, KOHCTPYKLWS, MPUHLMN OEACTBUS,
HeLOCTaTKM 1 NpeuMyLLecTBa.

9. Annapartbl C KUNSLWWM CNOEM: C aKTUBHOW HACaAKOW N KOHTaKTHbIE: KOHCTPYKLUMMW, MPUHLUNN OEACTBUSA, PEXMMbI
akcnnyatauun. OcobeHHocTV TennoobMeHa, TeMNepaTypHbIe PEXUMbI U None Temnepatyp. TENNOBOW, rMAPaBINYECKUN,
MPOYHOCTHOI pacyeTbl PereHepaTuBHbIX TENNO0BMEHHMKOB.

10. OCHOBHbIE NOHATUS aacopbLumu.

11. AncopbeHThl.

12. MpoMbiwneHHble ancopbeHThbl 1 1X CBONCTBA.

13. PaBHoBecue npu agcopbumm.

14. Ctatuyeckas U AMHammyeckasi akTUBHOCTb afcopOeHTOoB.

15. Macconepepnaya npv agcopbumu.

16. CxeMbl 1 annapatypa afcopbLUMOHHbIX MPOLIECCOB.

17. MatepuanbHbiii 6anaHc agcopbumu.

18. YcTpolicTBa 1 npuHLMn aeiicteuns ancopbepos.

19. OcHoBbI pacyeTa agcopbepos.

20. MNokaxwTe CywWwHOCTb NPOoLecca BbinapyBaHus, 061acTu ero NpakTMYeckoro NPUMEHEHUS.

21. Kakoe Ha3Ha4yeHne nMeeT BbinaprBaHue pacTsopos?

22. Kakoit n3 npoLieccoB NpovcxoauT Npu BbiNapuUBaHUK: KUMEHUE UNK UCTIapeHne pacteopa unm oba npouecca?
23. YeM oTnnyaeTcs BbinaprBaHne BOAHbIX PACTBOPOB OT NCMapeHns YACTON BOAbI?

24. Yto HasbiBatoT pactsopamn?

25. lNepeuncnmrte OCHOBHbIE TEMNOU3NYECKNe CBONCTBA BOAHbIX PACTBOPOB M UX BAUSIHWE HA NPOLECC BbinapuBaHus.
26. Kakyto BennyrHy Ha3biBaloT KOHLEHTpaumeii pacteopa ?b?? MNpusennte coopmyny ons ?b?. Kak nameHstorcs
TENNOEMKOCTb, BA3KOCTb, MNOTHOCTb, TEMNEpPATypHas AENPECCUS pacTBOpa C NOBbIWEHNEM €ro KOHUEHTpaumun?
Mpueeaunte cbopmyny ong yoenbHON TENNOEMKOCTM pacTBopa.

27. TemnepatypHas genpeccus. Kak oHa n3MeHseTcs B 3aBUCUMOCTM OT KOHLIEHTpauum n gaesneHus? Hasosute tpu
BMIa TEMMNepaTypHOn Lenpeccum.

28. Kak nameHsetcs msnko-xmMmyeckas TemnepaTypHas genpeccus pactsopa C NoBbIWEHNEM Y MOHNXEHUEM
DaBneHus B NpocTpaHCcTBe Hag pacteopom? [Nprneenmte coopmyny TuweHko (cMbicn, hopmyna, BENNYMHBbI,
pa3MepHoCTH).

29. [insa kaknx pacTBopoB 60/blue 3HaYEHNE PU3MKO-XMMUYECKOI TeMMepaTypHO fJenpeccun: ¢ 6ONbLINMM WA MEHbLLM
MONEKYNSPHBIM BECOM?

30. YT0 aBnsaeTCcsa OBMXYLWEN CUNON eCTECTBEHHOW LMPKYNSLUMMA pacTBOPOB?

31. e napoXnaoKocTHAsi IMYNbCUS UMEET MEHBILLYIO MNOTHOCTL: B LMPKYNSILMOHHOW (OMyckHoM) Tpybe unu B
KUNSTUNbHBIX TPYOKax?

32. VimeeTcs nn LMpKynsLMS pacTBopa B NMNEHOYHbIX BbiMAapHbIX annaparax?

33. PackpoiiTe KOHCTPYKTUBHbIE 0COBEHHOCTU BbiNapHbIX annapatos (BA), x OCHOBHbIE OTANYMS OT Ten1006MEHHUNKOB.
Knaccudpmkaumst BA no npuHumny pabotsl. Knaccudomkauusi BA no naBneHuto BHyTpu annaparta.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanuua 11 ua 24. Bl YHH
skt

ARl | AL O



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

34. Yto noHnMaeTcs noa nonesHon pasHOCTbIO TeMnepaTyp BbiNapHOro annapara (NonesHon pasHoCTbio TemnepaTyp
MeXy NepBMYHbIM 1 BTOPWYHBLIM NMapoM B BbINapHOM annaparte)? B yem pasnnuuve npu pacyete paboyein cpenHei
LBUXYLEN Cybl B TENNO0BMEHHMKAX 1 BbiNapHbIX annaparax?

35. C kakoi Lenblo B BbiNapHbIX annaparax co3aaroT YCNoBUSA 4SS LMPKYNsunm BbinaprMeaeMoro pacteopa? lNokaxure
LNPKYNALNOHHBIA KOHTYP B BbiMapHbIX annapaTax ¢ eCTeCTBEHHON LMPKynsaunen.

36. Kakve tunbl annapaTtoB LenecoobpasHo NpUMEHSITb 4J1S BbINapUBAHUS KPUCTANNSYIOWMXCS, NEHSIWMXCS], BA3KMX,
KOPPO3UOHHO-aKTUBHBIX, MAIOMUHEPANN30BaHHbIX PACTBOPOB?

37. Kakme tunbl BbINapHbIX annapaTos cnegyeT NPUMEHATb NPU BbiNnapuBaHuM KPUCTaNNU3YIOWMXCS pacTBOPOB, U Kakue
TUMbI ANS NEHSWNXCS PacTBOPOB?

38. Kakoit 13 BbinapHbIx annapaTtos B 60nbluel CTENEHN NOLBEPXEH OTIOXEHMIO HAKMMM HA NMOBEPXHOCTW Harpesa: ¢
NPVIHYAUTENbHOW LMPKYNSUMEen nnm ¢ eCTeCTBEHHON?

39. B kakunx cnyyasx LenecoobpasHo NpMMeHeHWe BbinapuBaHns C NOrpyXHbIMK ropenkamm?

40. MocTpoinTe TeMnepaTypHbIV rpadomk BbiNapHOM YCTaHOBKM (C yKasaHMeM Lenpeccuit).

41. OxapakTepusyinTe MeToapl NPOBEAEHMS NpoLecca BbinaprBaHns nog BakyyMoM, Npu atMOCHEPHOM AABEHWMN U NOA,
MOBbIWEHHbIM faBneHneM. Packpolite 0co6eHHOCTU OLHOKOPMYCHOIrO M MHOFOKOPMYCHOMO BbINApUBaHNS,
NneproanyYecKoro 1 HeMPepPbIBHOIO BbiNapuBaHMS.

42. Y10 NoHMMaeTcs nog BTOPMYHLIM NapomM? YTo noHMMaeTcs nom aKcTpa-napom? HYto noHMmMaeTcs nog MAaTbiM napom?
Y10 noHMmMaeTca nNog nepBMYHbIM Napom?

43. Bo ckonbko npumepHo pa3s 6onblie pacxon napa Ha 1 kr BoinapeHHo BoAbl B 0AHOKOPMYCHOI YCTaHOBKE Mo
CPaBHEHMIO C TPEXKOPMYCHOWM MpU MX OAUHAKOBbBIX MPON3BOANTENBHOCTAX?

44. 1nga sbinapmBaHns Kaknx pacTBopOB NPUMEHSIOT MPOTUBOTOYHYIO MHOFOKOPMYCHYIO YCTaHOBKY ?

45. Kakoit KoahthuLIMEHT TEMNOOTAAYM NMEET HONblioe 3HAYEHNE: OT KOHLEHCUPYIOLErocs napa K CTEHKE UM 0T CTEHKU
K KMMSLWEMYy KOHLEHTPMPOBAHHOMY pacTBopy?

46. Kakue BbinapHble YCTaHOBKM MMetoT BONbLUOi yAeNnbHbIA pacxon napa Ha 1 Kr BbiNapeHHOoR BOAbI: NEPUOANYECKOrO
WU HENPEPbLIBHOrO AeiCTBNA?

47. TpebyeTcs nu ycTaHOBKA Hacoca Ans nofayn pacteopa, eCnu BuinapHol annapat pabotaeTt non BakyyMom?

48. Kakve npeumyliecTea UMeeT NpMMEHeHNe Bakyyma B BbiNapHORA yctaHoBke?

49. HazoBunTe 1 06BACHUTE TEXHUYECKME CNOCOObLI BhINAPMBAHWS PACTBOPOB.

50. N306pasunTe cxembl BbINMapHbIX YCTAHOBOK C anmnapartamy NoBepxXHOCTHOMO Tuna.

51. Cxema KOHTaKTHOro BbiNapusaHns pacTBOpPOB.

52. [lns kakunx uenei NPUMEHSIOT BbliNapHble YCTAHOBKW C TeMNnoBbIMX Hacocamu?

53. Kakoe 3Ha4eHue nmeeTt MHOroCcTyrneH4YaThii npuHUMN BbinapveaHna? MNpreennTte oopmyny Ans pacxona rpetowero
napa npv MHOrOKOPMyCHOM BbinapmeaHum ?D?.

54. O6bsicHUTE Ha3HaYeHe KOHOEHCATOPOB Napa 1 HazHavYeHWe NoLorpesaTteneil pacTeopa B CxeMax BbiMapHbIX
yCTaHOBOK. HapucyinTe npuHUmMnmanbHble CXeMbl MHOFOKOPMYCHbIX BbINapPHbIX YCTAHOBOK.

55. Ha3oBuTe NCTOYHNKM BTOPUYHOW TENNOThI B BbIMNAPHbLIX YCTAHOBKAX U MyTW €e MCNONb30BaHWS.

56. BeinapviBaHue ¢ TennoBbiM HacocoM. Korpna aToT BMA BbiNaprBaHUs 3KOHOMUYECKHM LienecoobpaseH?

57. N3 kakoii CTyneHn YeTbIpeXKOPNYCHO BbiNapHO yCTaHOBKM Honee aKoHOMMUYeH 0TOop akcTpa-napa?

58. lns Kaknx pacTBOPOB NPUMEHSAETCS CXeMa C NapanfienbHbiM NUTAHNEM?

59. HasHayeHune HyneBoro kopnyca.

60. HazHayeHne 6apoMeTpuyecKoro KoHaeHcaropa.

61. Korna npnMeHsieTcs cxema ¢ AByMS Fpetowmmm areHTammn?

62. MpuHuMn paboTbl agnadaTHOM NapHON YCTAHOBKM 1 ee 0651acTb NPUMEHEHNS.

63. [1ns Kaknx pacTBOpPOB NMPUMEHSIIOTCS YCTAHOBKM C annaparamm norpy>XHoro ropeHns?

64. YpaBHeHne maTepuanbHoro 6anaHca npouecca BbinapvsaHns 6e3 yyeta notepb pactsopa (hopMyna, CMbICH,
BENMNYMHBI, Pa3MepPHOCTK). BbIBOZ OCHOBHOMO ypaBHEHNS MaTepuansHoro 6anaHca onsg onpeneneHms KonmyecTea
BbiMapeHHON BOAbl W, KT BOAbI/KI pacTeopa.

65. dopmyna (C BLIBOAOM) ANs onpeneneHns KoHueHTpaumm pacteopa bn no kopnycam. OnpenenexHue nonHom
TeMnepaTypHon genpeccum B BbiNapHOM annapare.

66. Tennosble 6anaHChbl U pacxof napa Lns BbiNapHbIX YyCTAaHOBOK HEMNPEPBLIBHOrO AEACTBUS N0 MeTOAY TULLEHKO.

67. Obwwre cBedeHns Mo KpucTannnaaumm (pacTBOPUMOCTb; HACHIWEHHbIE, MEPECHILEHHBIE W HEHACHILEHHbIE PACTBOPSI;
cnocobbl CO3aaHNs NEPECHIWEHNS PACTBOPA; CTAANMU NPOLLECca KpUCTanim3aumm; MeToabl KpucTannnsawumu;
apnyKTMBHAs Kpuctannmnsaums).

68. HasHayeHue npouecca kpuctanimsauuu.

69. M3oTepMmnyecknin MeToq, Kpuctannnsauum.

70. V3ornopmyeckuin Meton Kpuctanamaaumm.

71. Tennooi 6anaHc kpucTannsaumm.

72. MaTepuanbHblii HanaHc kpuctannmaawuu.

73. OCOBEHHOCTM KMHETUKM KpUcTannnsaumn. YpaBHeHUs MaccooThauv u macconepenaym npy Kpuctannmaaumm.
Mcnonb3oBaHWe ypaBHEHNS Macconepenayv Ans onpeneneHnst CKopocTu npoLecca kpuctannmsaumum?

74. YCTPOMCTBO U NPUHLMM AEACTBUSI MOBEPXHOCTHBIX KPUCTaNIN3aTopoB.
75. YCTPOMCTBO U NPUHLMM AEACTBUS 06 BEMHBIX KPUCTaNIM3aTopoB.
76. YCTPOMCTBO U NPUHLIMM AEACTBUS NOBEPXHOCTHO-06'bEMHbIX KPUCTaNIM3aTopoB.
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77. MNpouecchl pasneneHns pacTBOPOB YaCTUYHOW KprcTannusaumeii. ConoctaBbTe KO3(MULNEHT pasneneHus npu
KpUCTannnsaumm ¢ KoagopruUEHTOM OTHOCUTENBHOW NETYHYECTU NPV NEPErOHKMN XULKOCTEN.

78. OnpegeneHune Yvicna CTyneHen pasaeneHus npu pasneneHn pacTBopoB METOLOM (PPaKLIMOHUPOBAHHOA
KpvcTannusaummn?

79. OnpepeneHne CTyneHen N3MeHEHN KOHLEHTPaUUM NP pasaeneHn pacTBOPOB MPOTMBOTOYHOM MHOrOCTYMNeHYaTowm
Kpuctannusaumen.

80. CMecuTenbHble TEMNOOBMEHHNKM, X HA3HAYEHNe.

81. KOHCTPYKLUMM CMEeCUTENbHbIX TENTO0OMEHHMKOB.

82. TennoBoli n MatTepuanbHblii 6HanaHc cMecUTeNbHbIX TEMN00OMEHHMKOB.

83. Cuctembl 060pOTHOrO BOAOCHABXEHMS, X HA3HAYEHNEe 1 Knaccudprkaumsi.
84. NpagnpHu.

85. CpaBHUTENbHAs XapakTepUCTUKa OCHOBHbIX TUMOB rpaaupeH.

86. KoHCTPYKUWS BEHTUNATOPHOW rpaaupHu 1 annaparta BO3OyLWHOro oxnax.aeHvs. Boibop pacuyeTHoi TeMnepartypbl
BNaXHOCTN aTMOCCPEPHOro BO3ayxa.

87. CMecuTenbHble TENNOOOMEHHNKU (OPOCUTENBHbBIE MOMblE annaparthl): HA3HAYEHNEe, KOHCTPYKLUS, NPUHLMM AEACTBUS,
HepocTaTku 1 npeumylecTea. Ckpyb6epbl nonble.

88. CMecuTenbHble TENNOOOMEHHNKY (HAcanoyHble annapartbl): Ha3HaYeHe, KOHCTPYKLUWS, MPUHLMN OeiCTBUS,
HepocTaTku 1 npeumyliectea. Ckpybbepbl HACaA04HbIE.

89. PacueTt ckpyb6epos.

90. CmecuTenbHble TennoobMeHHNKM (6apboTaxHble annapathbl): Ha3HaYeHUe, KOHCTPYKLUS, MPUHLIMM AeACTBIS,
HeLOCTaTKN 1 NpenMyLLecTBa.

91. CMecuTenbHble TENNOOOMEHHbIE annapartbl U YCTaHOBKW: KOHLEHCATOPbI CMeLeHNs, ckpyb6epbl nonbie 1
HacagoyHble, rpagupHU.

CemecTp 6

TekyLLU KOHTPONb

1. MucbMeHHas pabota

Tema 5

1. PaBHoBecue B cuctemax nap-xmakoctb. OCHOBHblE (PU3MKO-XMMUYECKME CBOMCTBA XMAKUX cMeceld. MNpocTas
neperoHka v pekTuguKaums.

2. MNeperoHHble 1 PEKTUNKALMOHHBIE YCTAHOBKM; KNnaccugukaums annaparos, KOHCTPYKLUW 1 MPUHLMN OeACTBUSA
annaparos.

3. Pun3mnKo-XMNYeCKre N TepMOIMHAMUYECKE OCHOBbI NMPOLLECCOB NEPErOHKMN 1 peKTudukaummn, oasosble avarpammb
COCTOSIHUSI CMECE XMOKOCTEN: OCHOBbI KMHETVKW MAcCOOBMeHa; MaTepurabHbIi U TEMNOBOM pacHeT YCTaHOBKM.

4. Pac4yeT npocTon neperoHKu.

5. MatepuanbHblit 6anaHc pekTMgMKaUMOHHOM YyCTaHOBKM, paboyne NMHMK NpoLecca NeperoHKu.
6. MuH1ManbHoe 1 peanbHoe PnerMoBoe Y1Cno.

7. OnpegneneHune yucna Tapenok B KONOHHE.

8. TennoBoit 6HanaHc pPeKTUNKALNOHHON YCTaHOBKMU.

9. TexHONOrM4yeckne Cxembl yCTaHOBOK.

10. NyTn 9KOHOMWM BHEPTM B PEKTUPMKALMOHHBIX YCTAHOBKAX.

2. YCTHbIN onpoc

Tema 5

. Buabl cywku. CywmnbHble ycTaHoBk. OBnacTvi MpUMEHEHMS CYLIMIbHBIX YCTaHOBOK.

. Knaccuopukaums cywmnbHbIX yCTAHOBOK MO pasHbliM NpU3Hakam.

. bapabaHHble cywunku.

. TYHHeNbHble CYLWWIKN.

. Cywnnkn ¢ KMnswmm Cnoem.

. PacnbinutenbHble cywunku.

. KoHTakTHbIE CyWwmnkm.

. Meprogpl cywkmn matepmanos. paBHOBECHOE W KPUTUHYECKOE BRarocogepXxaHue.

. Knaccupukaums BnaxHbix Matepmanos v NPUHLUNNANbHBIE CXEMbI UX CYLIKW. CYWWNbHbIE areHTbl. KNHeTuka CyLwku.
10. MeToobl pacyeTta BpeMeHU CYyLKU B €€ NepBOM U BTOPOM Nnepuogax.

11. MatepuanbHbiii 6anaHc KOHBEKTUBHOW CYWWNBHON YCTaHOBKN.

12. CocTaBnstowme TennoBoro 6anaHca CylwmnbHOR yCTaHOBKM. TeopeTnyeckas cylmnka.

13. CYLIJI/IJ'IbeIe YCTAaHOBKMW: HasHaueHune u Buabl 06e3BoxumnsaHus. Obnactb NPUMEHEeHNSA CYLLKN. CaoiicTBa BNnaxHbIx
mMatepumnanoB Kak 06bekToB CyLWKN.

14. CywwnbHble ycTaHoeku: Obwme ceeaeHns o npoueccax cywkin. KnuHetuka cywku. Ctatuka Cywku.

15. CywwnbHble ycTaHoBky: KOHBEKTUBHAS cylika. TennoTexHONOrM4eckme CXeMbl CYLINIbHBIX YCTAHOBOK.
AnnapaTtHO-TEXHONOrMYECKOe 0CPOPMIIEHNE NMPOLIECCOB CYLLKM.

16. CywunnbHble ycTaHoBKM: Cyluka XWAKOTEKYYUX, TBEPAbIX, ANCTIEPCHbIX U TEHTOYHbIX MaTepwranos. [MepcnekTuebl
pasBUTUSA CYWINIIBHOW TEXHWKN: cylwka TBY 1 cybnumaumnoHHbie CyLInIbHbIE YCTAHOBKM.

3. MncbmeHHOE poMallHee 3apaHne

O©ooNOOOThWN—
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

Tema 6

1. KOHCprKLI,I/II/I Hanbonee pPacnpoCTpaHeHHbIX TUMOB peKyrnepaTtnBHbIX TennooOMEeHHUKOB: pr6‘-IaTbIX, KO)KYXOpr6HbIX,
nnacTuHYaTblX, CnnpanbHbIX, MATpPUYHbIX (K}'IaCCI/Iq.)I/IKaLI,I/IH). VIX OCHOBHbIE 3N1EMEHTLI U y3nbl.

2. KOHCTPYKTUBHbI 11 MOBEPOYHBI TeMI0Bble pacHeTbl TeNN00OMEHHMKOB.
3. M'mopaBsnuyeckuii pacyeT Tenn006MeHHNKOB.

4. PekynepatBHble TENNOOBMEHHMKN (3MEEBUKOBBIE): HA3HAYEHNE, KOHCTPYKLUS, MPVHLMM OEACTBUS, HELOCTATKN U
MPevMyLLECTBA MO CPABHEHWIO C APYrMMI BULAMU TENNO0OMEHHUKOB.

5. PekynepaTnBHble TENN00BMEHHUKM (KOXYXOTPYOHbIE): HadHavyeHve, NPUHLUM AeACTBUS, HEOOCTATKX 1 NPEnMyLLEeCTBa,
KOHCTPYKUMS (TUMbl NEPEropoaoK B MEXTPYOHOM NpoCTpaHCcTBe, BUA 1 doopMa Hacaakuy, B NMOBEPXHOCTM TennoobmeHa,
cnocobbl KOMMEHcaLMy TeMnepaTypHbIX Y INVHEHW)

6. PekynepatnBHble TennoobMeHHUKW. MeToamka ruapaBnmnyeckoro pacyeta TeHeH st TENNOHOCUTENS B KaHanax
(Tpybax). KputepuanbHble ypaBHEHUS NS ONpeneneHns rmapasnmnyeckoro ConpoTUBAEHNS NPY TEYEHUN
TennoHocuTenel B kaHanax (Tpybax) (B HESIBHOM BMAE HanucaTb W 06 bSCHUTL: rae B3ATb B IBHOM BUAE).

7. PekynepaTvBHble TennoobMeHHUKW. MeToavka ruapaBnmyeckoro pacyeTta ABUXEHWS TENNOHOCUTENS B MEXTPYOHOM
npocTpaHcTBe. MapaBnnYecKoe CONPOTMBAEHNE NPY BHEWHEM 06TEKAHUN TPYBHBIX My4KOB U MPUMEHSIEMbIE MPU 3TOM
KpuTepuanbHble ypaBHEHNS U KpUTEPUM NOL0OMS (B HESIBHOM BUAE Hanmcatb 1 06bSCHUTL: FAE B3SiTb B SBHOM BUE).

8. PekynepatuBHble TennoobmMeHHUKK. Tennosoi pacyeT (Metoamka). KoadpdouumeHT sHeproagochekTMBHOCTH
TennoobmeHHMKa. MeToamka TENNOBOro pacyeta Te4eHUs TENOHOCUTENS B KaHanax (Tpybax). KputepuanbHbie
ypaBHEHUS (B HESIBHOM BUIE HANMcaTb U OO BACHUTBL: rae B35Tb B IBHOM BUAE) NS TEMIOBOr0 pacyeta npu Te4eHun
TENNoHocuTenei B kaHanax (Tpybax).

9. PekynepaTuBHble TennoobmeHHUKN. MeToauka TENNOBOro pacyeta Te4eHusl TENNOHOCUTENS B MeXTPYyOHOM
npocTpaHcTtee. KputepranbHble ypaBHeHUS (B HESIBHOM BUAE Hanncatb 1 06 bSCHUTL: FAe B3ATb B SBHOM BUAE) ANst
TEMNNOBOro pacyeTa npu Te4eHNn TeNNIOHOCUTENEl Npu BHEWHEM 06TeKaHUM TPYBHbIX My4KOB.

10. YueT 06BOAHbIX TEYEHMI B KOXYXOTPYOHBIX PEKYNEpPaTUBHbBIX TENNO0OMEHHbIX annaparax.

11. PekynepaTvBHble TENI00OMEHHUKI: KNAcCUgUKaums no BapruaHTy CXeMbl LBUXEHUS TENNOHOCUTENER. XapakTep
N3MEHeHNs TemMnepaTypbl TENIOHOCUTENEN B 3aBUCUMOCTM OT CXEMbl TOKa TennoHocutenen. dopmynbl ons onpegeneHus
TemneparypHoro Harnopa.

12. PekynepaTuBHble TENNOOOMEHHUKN: KNacCUguKaLms no KOHCTPYKTUBHBIM NPU3HaKaM.

13. PekynepaTuBHble TeNNooOMeHHUKN: Knaccudukaumsi no qoyHKLMOHaNbHOMY Ha3HaYeHuIo.

14. PekynepaTnBHble TENNO0BMEHHUKM: Knaccugoukaums no NpYHLMMNY B3auMOL4ENCTBUS TENNOHOCUTENENA.

15. PekynepaTtvBHble TENNOOOMEHHMKN: Knaccudomkaums no NnpuHUMny oeicTaus.

16. PekynepatuBHble TENNOOOMEHHUKN: KnaccudoukaLmus no BHyTPEHHEMY UCTOYHWKY SHEPriu.

17. PekynepaTumsHble TpybyaTtble TENNOOOMEHHVKN OIS OXNAXAEHNS BO34yXa 1 OXNaXAaeMble BO3OYXOM: HAa3HA4YeHUe,
KOHCTPYKUMS, MPUHLMN OeACTBUS, HEOOCTATKW U NMPENMYLLECTBA, TUMbl 0pebpeHmns Tpyo.

18. CeKLMOHHbIe TENNOOBMEHHVKN U TENNOOBMEHHUKN ?Tpyba B Tpybe?: Ha3HaveHne, KOHCTPYKLNS, NMPUHLMUM OEACTBUS,
HeOoCTaTku 1 MPeuMyLLecTBa.

19. PeKyI'IepaTI/IBHbIe TEennooObMEeHHUKN (I'IﬂaCTI/IH'-IaTbIe)Z Ha3HavyeHne, KOHCTpyKuus, npuHUUn LEeNCTBUS, HeLOCTaTKN U
npenmMyllecTtsa No CpaBHEHWIO C ApyrmmMn Bungamm TEennoobMeHHNKOB.

20. PekynepatuBHble TennooBMeHHVKN (CnvpanbHbie): HadHadeHne, KOHCTPYKUMS, NPUHLNAN AeACTBUS, HeAoCTaTku 1
npevMyLLecTBa.

21. PekynepatuBHble TennoobmMeHHrkN (Tpyba B Tpybe): HasHaveHmne, KOHCTPYKLUMS, NPUHLMUM AEACTBUS, HELOCTATKN U
npeumMyLiecTsa.

22. 3MeEBVKOBbIE TEMTO0BMEHHUKM

23. Matepuansl, MICNONb3yeMble NpY U3roTOBNEHWUUN TPYOHBIX My4KOB TENNOOOMEHHOrO annapara.

24. Cnocobbl 3aKkpeneHns KOHLoB Tpyb B TPyOHOI pelueTke.

25. MeToAbl MHTEHCUDMKALUS TennoobMeHa B TPyBYaTbIX TENNO0BMEHHMKAX.

Ok3ameH

Bonpochbl kK aKk3ameHy:

1. PaBHOBeCHE B cucTeMax nap-xXmakoctb. OCHOBHbIE (PU3MKO-XUMUYECKME CBONCTBA XUAKUX cMeceli. MNMpocTas
neperoHka un pekTngomnkaumns.

2. NeperoHHble 1 PEKTUIMKALNOHHbBIE YCTAHOBKW; Knaccugrkaumns annapaTtos, KOHCTPYKLUUN U NPUHUUN LeACTBNS
annaparos.

3. Pn3MKO-XMUYECKME N TEPMOAMHAMUYECKNE OCHOBbI NMPOLLECCOB NEPErOHKMN 1 peKTMduKaLmmn, oasoBble AMarpammb
COCTOSIHUSI CMEeCelt XXMAOKOCTER: OCHOBbLI KUHETMKU MaccoobMeHa; MaTepuanbHblii U TEMNOBOM pacyeT YyCTaHOBKU.

4. Pac4yeT npocTon NeperoHKu.

5. MatepuanbHbiii 6anaHc pekTUMKALMOHHOW YCTaHOBKY, paboyre NMHUK npoLiecca neperoHKu.
6. MuHnManbHoe 1 peanbHoe onermoBoe Y1CHO.

7. OnpepneneHune yucna Tapenok B KONOHHE.

8. Tennosoii 6anaHc PeKTUEUKALIMOHHON YCTAHOBKM.

9. TexHonorn4yeckme Cxembl yCTaHOBOK.

10. MNyTn 9KOHOMWM SHEPTM B PEKTUPMKALMOHHBIX YCTAHOBKAX.

11. KoHCTpyKUmMn Hanbonee pacnpoCTpaHeHHbIX TUMOB PEKYNEPATUBHBIX TEMNNOOBMEHHNKOB: TPyBUaTbIX, KOXYXOTPYOHBIX,
MAacTMHYATbIX, CIMPanbHbIX, MATPUYHbIX (Knaccudomkaums). X OCHOBHbIE aNeEMEHTbI 1 y3ibl.
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

12. KOHCTPYKTUBHBI U MOBEPOYHbIV TEMNOBLIE PACYEThl TENITO0OMEHHVKOB.

13. FmppaBnmyecknii pacyeTt Tennoo0bMeHHNKOB.

14. PekynepaTnBHble TeNNO00OMEHHUKN (3MEEBMKOBbIE): Ha3HaYeHMe, KOHCTPYKLNS, NPUHLMN OEACTBUS, HELOCTaTKMN U
npevMyLLecTBa no CPaBHEHWUIO C APYrMM BULAMMU TEMNOOOMEHHNKOB.

15. PekynepaTnBHble TENN00BMEHHUKM (KOXYXOTPYOHbIE): Ha3HaYeHme, NPUHLUUM AEACTBUS, HELOCTATKN U
MpPeVMyLLECTBA, KOHCTPYKLUS (TUMbl NEPErOPOAOK B MEXTPYOHOM NMPOCTPaHCTBE, BUL 1 (hOopMa Hacamku, Bua
MOBEPXHOCTY TENNooBMeHa, cnocobbl KOMMAEHCALMY TEMNEPATYPHbIX YINMHEHWIA)

16. PekynepatneHble TennoobMeHHUKN. MeToamka ruapaBnnyeckoro pacyera TedeHns TENOHOCUTENS B KaHanax
(Tpybax). KputepunanbHblie ypaBHEHUS 4SS ONPeaeneHns rmapasnMyeckoro ConpoTUBNEHNS NPY TEYEHUN
TENNoHocuTeneit B kaHanax (Tpybax) (B HESIBHOM BUEe HANMCaTb U 0O bACHUTL: rae B35Tb B IBHOM BULE).

17. PeKyI'IepaTI/IBHbIe TennoobmeHHukn. Metoouka rmopasnnyeckoro pac4yerta OBMUXeHUs TenoHoOCUTens B Me)I(TDY6HOM
NPOCTPaHCTBE. I'M,upaBnqueCKoe conpoTumeneHmne nNpu BHEWHEM obTekaHun prﬁHbIX Ny4yKOB " NpUMEHSEMbIE NPU 3TOM
KputepunanbHble YypaBHEHUA N KPpUTEPUN nonobus (B HEsIBHOM BUAeE Hanucatb U 00 bACHUTb: rae B3SATb B SIBHOM BI/I,EI,e).

18. PekynepaTnBHble TennoobMeHHMKN. Tennosoi pacyeT (Metoanka). KoadpdouumeHT aHeproagopekTMBHOCTH
TennoobmMeHHMKa. MeToavka TENNOBOro pacyeta Te4eHusi TennoHocuTens B kaHanax (Tpybax). KputepuanbHble
ypaBHEHMS (B HESIBHOM BUAE Hanmcatb 1 06bACHUTL: FAe B3sTb B SBHOM BUAE) LS TEMOBOro pacyera npv Te4eHun
TennoHocuTenei B kaHanax (Tpybax).

19. PekynepaTvBHble TeNn00bMeHHUKM. MeToavka TennoBoro pacyeta TeHeHns TENNOHOCUTENS B MEXTPYOHOM
npoctpaHcTee. KpnTtepranbHble ypaBHEHNS (B HESIBHOM BULE HANUCATb U 00 bSCHWTB: FOE B3SATh B IBHOM BUAE) ANS
TEMMOBOro pacyerta npu TeYEHUN TEMNIOHOCUTENEN NPY BHEWHEM 06TEKAHUN TPYOHbIX My4KOB.

20. Y4eT 06BOAHbIX TEYEHUI B KOXYXOTPYOHbBIX peKynepaTuBHbIX TEMNOOOMEHHBIX annaparax.

21. PekynepatuBHble TeNNo0BMEHHVKN: Knaccudomkaums no BapuaHTy cxeMbl ABUXEHMWS TeNNoHocuTenein. Xapakrep
N3MeHeHUs Temnepatypbl TENNOHOCUTENER B 3aBUCUMOCTU OT CXeMbl ToKa TennoHocuTenei. @opmynbl 4N onpeaeneHus
TeMnepaTtypHoro Hanopa.

22. PekynepatuBHble TENNOOOMEHHWKN: KnaccudpmkaLums No KOHCTPYKTUBHBLIM NMPU3HaKaM.

23. PekynepatuBHble TENNOOOMEHHVKN: Knaccudpmkaums no pyHKLMOHANbHOMY Ha3HaYEeHWIO.

24. PekynepaTtuBHble TENNOOBMEHHVKN: Knaccudprkaums no npuHUMny B3avMoaeiCTBIUS TENIOHOCUTENEN.

25. PekynepatueHble TennoobMeHHVKU: Knaccugprkaumus no NpuHUMUNy neicTeus.

26. PekynepatuBHble TENNOOOMEHHWKN: KNacCcuapmKaLums no BHYTPEHHEMY UCTOYHUKY SHEPTUN.

27. PexynepatuBHble TpybyaTbie TENN00OMEHHUKM ONS OXNaXAEHUS BO3OyXa U OXNaxLaeMble BO34yXOM: Ha3Ha4YeHue,
KOHCTPYKUMS, MPUHLMN OEACTBUS, HEOOCTATKN 1 NMPEVMYLLECTBA, TuMbl opebpeHus Tpy6.

28. CeKUMOHHbIe TennoobMeHHUKM 1 TennoobMeHHVKKN ?Tpyba B Tpybe?: HazHa4YeHue, KOHCTPYKLMS, MPUHLMN OEACTBUS,
He4oCTaTKu 1 MpenMyLLecTBa.

29. PekynepatuBHble TENNOOOMEHHMKN (MNACTUHYATbIE): HA3HAYEHWE, KOHCTPYKLUS, NPUHLUM AEACTBUS, HELOCTATKN U
NpeVMyLLECTBA MO CPABHEHWIO C APYrMMI BULAMU TENTO0OMEHHUKOB.

30. PekynepatuBHble TENNOOOMEHHVKN (CNUPAnbHBIE): HA3HAYEHWE, KOHCTPYKLUMS, MPUHLMN OeACTBNUS, HEOOCTaTKM U
npevimyuiecTsa.

31. PekynepatumBHble TennoobMeHHKKM (Tpyba B Tpybe): Ha3HauYeHWe, KOHCTPYKUUS, MPUHLUM OEACTBUS, HEAOCTATKN U
npeviMyLiecTsa.

32. 3meeBuKOBblE TENN00OMEHHUKIN

33. Matepuanbl, CMonb3yeMble NPW U3roToBAEHUN TPYBHBIX Ny4YKOB TENI00OMEHHOrO annapara.

34. Cnocobbl 3akpeneHns KOHLOB TPyb B TPYOHOM pelueTke.

35. MeToabl MHTEHCMMKAUKMS TennoobMeHa B TpybyaTbix TENNO0OOMEHHMKAX.

36. Buabl cywkun. CywwnnbHble yctaHoBKM. O61acTv MpUMEHEHUS CyWNbHbIX YCTAHOBOK.

37. Knaccudpmkaums cylwmnbHbIX YCTAHOBOK MO pasHblM NprU3Hakam.

38. bapabaHHble cywmnku.

39. TyHHeNbHble CyWWUIKW.

40. Cywmnnkn ¢ KUNSLWMM CNoeM.

41. PacnbinutenbHble CyWNnKu.

42. KOHTaKkTHble CyWUIKK.

43. Mepurogpl CyWKN MaTepuanos. paBHOBECHOE N KPUTMYECKOE BRarocojepXxaHue.

44. Knaccmgoukaums BnaxHbiX Matepranos 1 NPUHLMNNAbHbIE CXEMbl UX CYLIKW. CYWWbHbIE areHTbl. KuHetuka cyku.
45. MeTtogpbl pacyeTa BpeMeHu CyLKM B €€ NepBOM 1 BTOPOM Nepunoaax.

46. MaTepuanbHblii 6anaHCc KOHBEKTUBHOM CYLIWNIbHO YCTAHOBKN.

47. CocTasnstowme Tennosoro 6anaHca CywmnibHOR ycTaHoBKM. TeopeTmyeckast Cywmnnka.

48. CywunbHble ycTaHOBKMW: HasHaveHne u Buabl 06e3B0xuBaHns. O6nacte npuMeHeHus cywku. CBOWCTBA BNaXHbIX
MaTepranos Kak 06 beKTOB CYLIKN.

49. CywwunbHble yctaHoBku: Oblme cBeneHus 0 npoueccax cylwku. KuHetuka cywku. Ctatmka Cywku.

50. CywunnbHble ycTaHOBKN: KOHBEKTUBHASA CylKa. TennoTexHONOrm4yeckmne CXembl CyLWNIbHbBIX YCTAHOBOK.
AnnapartHo-TexHoNorm4eckoe opopMneHne NPoLEeccoB CYLIKN.

51. CywunbHble ycTaHoBkU: Cylika XUOKOTEKYUMX, TBEPAbIX, AUCMEPCHbIX 1 NEHTOYHBIX MaTepuanos. MNepcnekTusbl
pasBUTUS CYWINIBHOM TEXHWKM: cylwka TBY 1 cybnumaumnoHHble CynibHbIE YCTAHOBKM.
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Mporpamma aucumnnuHbl "TennomaccoobmeHHoe o6opynosaHve npeanpusatia’; 13.03.01 "TennosHepreTvka 1 TeNNOTEXHMKA".

6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

Ins sauéra:

56 6annos n bonee - "3a4TeHO".
55 6annoBs 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 6annos un 6onee - "oTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOns AesATeNbHOCTU, XapaKTepu3yoLLLMx aTtanbl opMUpPOBaHNA KOMNEeTeHL U 6annos
CemecTp 5
TeKyL it KOHTPOIb
YCTHbI onpoc |YCTHbI ONpoc NPOBOAMTCS HA NPaKTUYecKnx 3aHsaTuax. Obyyatowmecs
BbICTYNAlOT C AOKMaAaMu, COOBIEHNSIMU, LOMONHEHNSIMW, YHaCTBYIOT B 1 15
IMCKyCcCUW, OTBEYAIOT Ha BOMNPOCH NpenoaasaTtens. OueHnBaeTCs YpoBEHb
[loMallHel NoAroToBKM Mo TeMe, CMoCOBHOCTb CUCTEMHO M NOTMYHO U3naratb
mMatepuan, aHann3npoBaTb, QOPMYNMpPOBaTb COOCTBEHHYIO MO3ULIMIO, OTBEYATb
Ha [OMoMHUTENbHbIE BOMPOCHI.
MucbmeHHas  |Obyyarowmecs NonyyaoT 3a4aHNe NO OCBELLEHMIO ONPeaenéHHbIX TEOPETUYECKNX
paboTta BOMPOCOB MW peleHmnio 3aaady. PaboTa BeINoNHsSIETCS NMCbMEHHO U coaéTcs 2 20
npenogasartento. OUueHNBalOTCSA BNafeHNE MaTepranom no teme paborhl,
aHanuTMyYeckme cnocobHOCTW, BNafeHne METONAMU, YMEHNS N HABbIKU,
HeobXoouMble ANS BbINOMHEHNS 3a0aHNIA.
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TEoPEeTUIECKNX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 15
3ajaHue cnaétcs npenogasatento. OLeHMBAOTCS BNaAeHWe Mateprasnom no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHe MeToAamMm, YMEHNs 1 HaBblKu,
HeO6XO,EI,I/IMbIe Ansa BbINOJIHEHNA 3ap,aH|/||7|.
3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMNS OUCLMMINHDI. 50
Ob6yuatowmiica nony4aeT Bonpoc (Bonpockl) nnbo 3anaHue (3afaHuns) n Bpemst Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHMe matepranoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPOBNEMHBIX CUTYyaLMA N PEIEHNN NPAKTUYECKMX 3a0aHWIA.
CemecTp 6
TekyLLUA KOHTPONb
MucbMeHHas  [Obyyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHbBIX TEOPETUHECKMX
pabota BOMPOCOB WK pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO 1 COAETCS 1 15
npenopaeatento. OLEeHNBAOTCS BNafeHne MaTepmanom no Teme pabotol,
aHanuTUYeckme crnocobHOCTU, BNafeHne METOOAMM, YMEHUS N HABbIKK,
HeobxoLMMble NS BbINOMHEHWS 3aAaHWA.
YCTHbIA ONpoC |YCTHbIA ONPOC NPOBOAMTCS HA NPaKTUYECKMX 3aHATUAX. Obyyarowmecs
BbICTYNAKOT C AOKNanaMU, COOBIWEHNSAMM, NOMONHEHNSIMU, YHaCTBYIOT B 2 20
OMCKycCUW, OTBEYAtOT Ha BONpOCkl npenogasaTtens. OueHnBaeTcs ypoBeEHb
[loMallHel NoAroTOBKM MO TEME, CMOCOOHOCTb CUCTEMHO M NOTMYHO M3naratb
mMartepuan, aHann3npoBaTb, QOPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha [OMoSTHUTENbHbIE BOMPOCHI.
MucbMeHHoe  [Obyyarolwmecs nonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomauiHee BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 15
3alaHue cnaércs npenogasatento. OueHMBalOTCS BNageHWe Matepranom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble AN BbIMOMHEHWS 3a0aHWA.
SAEKTPOHHBH
Crpanmua 16 ua 24. Bl YVHUBEPCHTET
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT 3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0b6y4atowWwmnMcs B OAHOM U3 OBYX BapuaHToOB (b0 B 060MX N3 HIX):

- B 9/IEKTPOHHOM BUAE - Yepe3 NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY norosopos ¢
npasoobnanatensmMm 1 NpenocTaBneHHbIx aoctynos HYM KY;

- B MeYaTHOM BUAE - B (hoHae 6ubnuotekn HabepexHouenHuHeKoro nHetutyta (counmana) KdY. Obyyatowmecs
nonyyatoT y4ebHyo nutepaTypy Ha aboHEMeHTE Mo YnTaTenbCckum Bunetam B COOTBETCTBUM C MPaBUNaMU Nonb30BaHNs
61bnMoTEKON.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTaHLUMOHHO M3 NtoBol TOYKM Npy BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubNnMoTeYHbIin
ooHA, AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 n3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA U NMPU U3MEHEHWW KOMMNEKTOBAHUS (OOHA0B BrbnnoTteku
HabepexHouenHuHckoro nHetutyTa (punuana) Kdy.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX ONS
OCBOEHUS BUCLMUMINHBI (MOOYNS)

"ocynapcTBeHHas MHGOOPMALIMOHHAS cucTeMa B 06nacTy 3HeprocbepexXeHns 1 NoBbIWEHUS S3HEPrO3IEKTUBHOCTH,
HI1. - http://gisee.ru/

MopTan "OHeproapPekTMBHOCTL" - CUCTEMA YNpaBneHus sHepretTudeckmm xosancteom. AMUC. - hitp://energo.amisee.ru

depnepanbHoe rocynapcTeeHHoe broaxeTHoe yypexaeHue "Poccuiickoe sHepreTuyeckoe areHTcTeo" (P3A) MuHaHepro
Poccun - eanHbIn rocyapCTBEHHbIV MHPOPMALIMOHHO-TEXHUYECKNA KoMnnekc. - http://rosenergo.gov.ru

OnekTpoHHbIN katanor KAY - https://kpfu.ru/chelny/study/library/elektronnyj-katalog

9. MeToguueckue ykasaHusl oisi 06yyaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nexkummn BysoBckas nekuus - rnaBHOe 3BEHO AMAAKTUYECKOrO LKA, KOTOPbIA BKIHOYAET MOMUMO NeKLMi
TakXe CEMUHAPCKME 3aHATUS, KOHTPOMb 3HAHWA 1 CaMOCTOSTENbHYO paboTy cTyneHToB. Ee uenb -
(POPMMPOBaHME OCHOBbI AJ15 NOCNEYIOWEro YCBOEHUS CTyAeHTamMm y4ebHoro Mmatepumana. 3HadyeHue
NEKUMOHHOI hOpMbl 3aHATUIA 0BYCNOBNEHO PSLOM MPUYMH!

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

- HEKOTOpPbIE pa3aerbl CyWeCTBYWNX y4eOHUKOB ycTapenu.

Kak rotoBUTbCSA CTYAEHTY K NEKLUSM.

INekums siBNsSieTCs BaxXHewel chopMoii opraHnsaumm y4ebHoro npouecca. OHa

- 3HAKOMUT C HOBbIM y4ebHbIM MaTepuanom,

- pa3bsACHSET y4ebHble 3NEeMEHTbI, TPYAHbIE NS MOHUMAHWS,

- cMcTemaTmaupyet yy4ebHblii maTepuan,

- OpVEHTMPYET B y4ebHOM npoLiecce.

Lns Toro, 4tobbl Nnekums ans ctyaeHTa bbina NpoaykKTMBHOM, K HEM HAA0 roTOBUTLCS.

MonroToBka K NEKLMU 3aKN0HAETCS B CNEAYOLLEM:

- y3HaiiTe TeMy nekumm (Mo TeMaTiyecKoMy niaHy, no UHGopMaLmMm nekTopa),

- NpouuTaiiTe y4ebHbIn MaTepuan no y4ebHuKy n yuebHbiM nocobusm,

- YSICHUTE MECTO U3y4aeMOii TEMbI B CBOE MPOGDECCUOHANBHOM NOArOTOBKE,

- BbINWLWMNTE OCHOBHbIE TEPMUHDI,

- OTBETbTE Ha KOHTPOJ/IbHBIE BOMPOChHI MO TEME NEKLMU,

- yiCHUTE, Kakue y4ebHble aNeMeHTbl OCTaNNCh AN BAC HESICHbIMU,

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

Ha nekumoHHOM 3aHSTWUK, COrNacHo y4ebHOMY nnaHy AUCLMMAMHLI, CTYAEHTY npennaraeTcs
PacCMOTPETb OCHOBHbIE TEMbI KypCa, CBSI3AHHbIE C MPUHLMIMAbHBIMI BOMPOcaMm. Jlekums fLonxHa
ObITb 3aKOHCMEKTMPOBAHA CTYAEHTOM, OHAKO, 0OPMa KOHCMeKTa MOXeT BbiTb Nob0 (KOHCMNEKT,
cxemaTtnyHoe (prMKCUMpoBaHME MaTeprana, 3anucb y3n0BbiX MOMEHTOB NIEKLIMM, OCHOBHbBIX TEPMUHOB 1
onpenenexunin). BoaMoxHO BblaeneHve (NoaYepkuBaHmne, BoloeNeHne pasHbiMU LIBETAMU) BaXXHbIX
MOHATWIA, NONOXEHNA. DTO NOMOXET CTYAEHTY Pa3BUTb HE TONBLKO CNYXOBYH), HO 1 3PUTENBHYIO
namsTb.

B KOHLLe NEKLMOHHOr0 3aHSATNSA y CTyleHTa B TeTpaan LONXHbl ObiTb OTPaXeHbl creayoume
MOMEHTbI: TEMA 3aHATUS U faTa ero NPOBEeAEHUS, MNaH NeKLMUM, OCHOBHbIE TEPMUHbI, ONPeaeneHNs,
BaXXHbl€ CMbIC/IOBblE LOMUHAHTbI, HEOOXOAMMbIE NS MOHMMAHWS MaTepuana, u3naraemoro
npenogaBaTenem, KOTopble XenaTeNbHO 3anMCchbiBaTb CBOUMM CIOBAMU. DTO NMOMOXET JiyyLle NOHSATb
TEMy NeKLUn, OCMBICTIUTb ee, NepepaboTaTtb B COOTBETCTBUM CO CBOMMU OCOOEHHOCTSMU MbILNIEHUS U,
cnefoBaTeNbHO, 3aNOMHUTL ee.

BaxHo, 4Tobbl MaTepuan 6bin BHUMATENLHO NPOCAYLWaH CTYLEHTOM, UHadye eMy TpyaHo ByneT ynoBuTb
NOruKy u3noxeHus. He cnepyeT 3anvcbiBaTh BCe, MHOMMe (0akThl, MPUMEpLI, AeTanu, packpbliBatowwme
TEMy NEKLLMN, MOXHO LOMONHUTENLHO NPOCMOTPETb B y4ebHOM nuTepatype, PEKOMEHLYEMOIA
npenonaBaTenem.

CTyneHTy npefnaraeTcs y4acTBoBaTb B auanore ¢ npernofasaTeneM, B Xoie KOTOporo MoryT
obcyXaaTbCs MOMEHTbI, akTyarnbHble Ans ero Oyayilein npakTnYeckon AeaTenbHOCTA; OH MOXET
BblCKa3aTb CBOE MHEHME MOC/E COMOCTaBNEHUS Pa3HbIX (HakTOB U Pa3HOOBPAa3HbIX TOYEK 3PEHNS HA
HUX.

Mepen Hayanom Kypca, Ha BBOOHOM 3aHATUW, NpenoaaBatenb cooblwaeTt o goopme, B KOTOPOIA byneT
NPOBOLAMTLCS AManor ¢ 0byyaoLwmMMmcs Ha NEKLUMOHHBIX 3aHATMSIX. MprUMeHsoTCS 1Be (OopMbl
obuweHnsa npenofasatens ¢ obyyatowmmumcs. Mpu Boibope NepBoi GopMbI, yA0BHOR NS N3N0XeHNS
06 bEMHOr0 MaTeprana B cxartble Cpoku, obydarolwmecs Nony4arT Npaso 3a4aBatb BONPOCH! M0 TeMe
NeKUMM TONbKO NOCc/e ee OKoHYaHus. CneunanbHo AN 3To Leny npenoaasaTenb B 06s3aTeNbHOM
nopsiake octasnsieT 10-15 MUHYT B KOHLE 3aHsATUS. ECnn npefnoxeHa UMEHHO Takas cxema paboTl,
obyyarowmmcs HeobxoaMMO 3anuckiBaTh BCE BO3HMKAIOWME MO XO4Y NeKLun BOMPOCHI, a 3aTeM, C
paspeleHns npenogasarens, 3anatb ux. MNpu BTOpoit cxeme obLeHns
"npenonasartens-0byyarowmnincs”, BONpoc MOXHO 3afaBath Mo X04y NeKuum.

B cnyyae nprvMeHeHns OMCTaHLMOHLMOHHBIX TEXHONOMMiA B 06pasoBaTenlbHOM NpoLLecce nekuus
NPOBOLAMTCS C MPUMEHEHUEM BMPTYalbHOW ayanTopun Ha caiite KDY nnm B nporpaMMHoOM
npunoxexHuni MS Teams.

3AEKTPOHHELBH
Crpanuua 18 u3 24. Il YHHBEPCHTET

ARl i AN OHHE AHATHTAHES AR CHCTEMA Ky



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

Bup pabot MeTtoaunyeckue pekomeHaauum

npakTnyeckue | PelweHne npakTnyeckyx 3aaaHnin HaueneHo Ha opMMpPoBaHNE Y CTYAEHTA COOTBETCTBYIOLLMX
3aHsTNA NpakTUY4eCcKMX yMeHWin. PeweHre npeanaraemblx 3afaHuii SBNSeTCS CPEeACTBOM TEKYWEro KOHTPONS
NpPUoBpeTEHHBIX B TEYEHME CEMECTPA NPU CaMOCTOATENbHOM paboTe 3HAHWIA U HABBIKOB CTYAEHTOB, a
Takxe HeobXoAMMOo LSl CaMOOLIEHKM CTyIeHTaMu X NMOoAroTOB/IEHHOCTM Mo Teme. o Teme
HeobxoLMMo pewnTsb (1 NPeabsBUTb O/ NPOBEPKM) BCe Npeanaraemblie npuMepsl. anoxexHue
peleHnst 3a8ay JOMKHO OblTb KpaTKUM, He 3arpOMOXAEHO TEKCTOBBIMUA (DOPMY/IMPOBKaMM
NCMoMb3yeMbIX YTBEPXAEHWI 1 onpeneneHnii; NpocTble NpeobpasoBaHns U apudMeTHeckme
BbIKN1Ia KM NOSICHATb He cnepyer.
CreneHb NoapobHOCTY N3NOXEHUS PELleHiA 3a8ay [OMKHa COOTBETCTBOBATL CTENEHU NoapobHOCTH
peLeHsl MPUMEPOB B COOTBETCTBYIOWMX pasaenax TEopeTuieckux Matepranos. Knioyesbie naeu
peleHnsi cnegyet 060CHOBbLIBATb CChINKOM HA UCMONb30BAHHBIE YTBEPXAEHMS U NMPUBOAUTL HOMEpPA
COOTBETCTBYIOLWYMX DOPMYN. YCTHbIE ONPOCHI MPOBOAATCS B paMKax CEMUHAPOB U KOMNOKBMYMOB. B
MepBOM cny4yae - 370 TeMaTn4eckmin Habop BONPOCOB, Noanexawux Gonee rnybokoMy 0CO3HaHMSI.
Mpwv NpoBefeHN KONNOKBUYMa CTYLEHTbI FOTOBSAT OTBEThI MO HECKONbKMM TeMam Unu pasgeny
LMCUWMNVHBI.
B cnyyae npvMeHeHVs OUCTaHUMOHUMOHHBIX TEXHOMOrMiA B 06pa3oBaTeNibHOM NpoLecce
npakTuyeckme 3anaHus OynyT BblAaBaTbCS C MPUMEHEHVEM BUPTYanbHOW ayautopumn Ha caite Ky
UKW B NPOrpamMMHOM npunoxeHunn MS Teams.

nabopatopHbie| B nomolwb cTyneHTy ans paboTtbl HA 3aHATUSAX, MOLrOTOBKMN K HAM W NMPaBUbHOTO COCTABNEHMS
paboTbl OTYETOB.

Mepen BbINOAHEHNEM 3aAaHWl NabopaTopHbIX PabOoT CTYLEHT LONXEH:

- BHMMATENbHO NPOoYMTaTh LENb 1 3a8a4n 3aHSATUS,

- 03HAKOMUTbLCS C TPeBOBaHNSIMM K YPOBHIO MNOLrOTOBKN B COOTBETCTBUU C deaeparnbHbIMu

rocyaapcTBEeHHbIMM 0Bpa3oBaTenbHbIMM CTaHAAPTaAMU TPETHErO NOKONEHMS,

- NpoYMTaTh KpaTkue TeopeTudeckne 1 yuebHo-MeToanyeckne matepumansl no Teme nabopatopHoii

paboThbl,

- OTBETWTb Ha BOMPOCHI 4N 3aKPENNEHNS TEOPETUYECKOrO MaTepuana.

Kaxayto nabopatopHyto paboTy CTYOEHT AONXKEH BbINONHATL B COOTBETCTBUM C NPUNaraemoi

WHCTPYKLMEN, aHanM3npoBaTh Nony4YeHHbIe B X0 3aHATUSA pe3ynbTaTthl N0 NPUBEAEHHOW B AaHHOM

cbopHUKe METOLMKE.

OtueT no nabopatopHoi paboTe CTyAEeHT LOMKEH BbINONHUTL MO NPUBELEHHOMY anropuUTMy,

onupasicb Ha obpasel.

B cnyyae npMMeHeHNs OUCTAHUMOHUMOHHBIX TEXHONOrMiA B 06pa3oBaTenbHOM NpoLecce

nabopatopHble 3aHATUS ByoyT NPOBOANTLCS C MPUMEHEHUEM BUPTYarnbHOW ayanTopum Ha caite Ky

WK1 B NPOrpaMMHOM npunoxeHunin MS Teams.
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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 marepuana, npegnaraeMoro ofs nsy4yeHus, n foruky noCcTPoeHUs Kypca, a Takxe nydle 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
nekumsix gaeTcs CMcTemMaTtn3npoBaHHOE U3NI0XEeHEe MaTeprana, PasbAaCHSAETCS CMbICN PasHbIX
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,
KOTOpble NMOTOM NIerko CMCTeEMaTtu3npoBaTh Mo OTAENbHbIM TEMaM N3y4aeMoro Kypca.

3AEKTPOHHELBH
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Bup pabor

MeToaouyeckme pekomeHoauum

YCTHbI onpoc

MonroToBka kK ONPOCY NPOBOAMTCS B XOAE€ CaMOCTOSITENbHOW paboThl CTYAEHTOB 1 BKNKOHYaAET B cebs
NOBTOPEHNEe NPONAEHHOro MaTepuana no BonNpocam NpeacTosilero onpoca.

[MomM1MMO OCHOBHOrO Matepuana CTyAeHT OOMXKEH N3Y4UTb OONOAHUTENbHYIO PEKOMEHOO0BaHHYIO
nnTepaTypy v MHOPMaLMIO Mo TeMe, B TOM YXCNE C NCMNONb30BaHNeEM VIHTepHeT-pecypcos. B
CpeLHeM, MOAroToBka K yCTHOMY OMpOCY N0 OOHOMY CEMUHAPCKOMY 3aHATUIO 3aHMMaeT oT 2 00 3
4aCcoB B 3aBMCMMOCTM OT CNOXHOCTW TEMbI 1 0COBEHHOCTE OpraHM3auumn CTyAEHTOM CBOEl
CaMOoCTOSITENbHOW PaboThl.

B cnyyae npvMeHeHns AMCTaHUMOHLMOHHBIX TEXHONOMMIA B 06pasoBaTteibHOM NpoLiecce 3aaaHus
6ynyT BblAaBaTbCS C MPUMEHEHNEM BUPTYaNbHOW ayautopumn Ha caitte KOY nnm B nporpaMMHOM
npunoxexHuni MS Teams.

Onpoc npegnonaraeT yCTHbIN OTBET CTyAeHTa Ha OAUH OCHOBHOW 1 HECKONBbKO AOMNOAHUTENbHBIX
BonpocoB npenoaasartens. OTBET CTyieHTa JOMXEH NpeacTaBnsaTb Coboi pa3BépHyToe, CBS3AHHOE,
NIOrMYeCKM BbICTPOEHHOE coobleHwme. [MNpun BbICTaBNEHUM OLEHKM NpenoaaBaTesib y4nTolBaeT
NpPaBWIbHOCTbL OTBETA MO COAEPXAHWIO, ero NocnenoBaTelbHOCTb, CAMOCTOATENBHOCTb CYXAEHWUI 1
BbIBOJIOB, YMEHME CBS3bIBATb TEOPETUHECKME MONOXEHNS C NPAKTUKOW, B TOM Yncne 1 ¢ bynywei
NPOgeCcCnNoHanbHOM OeaTeNbHOCTbIO.

B cnyyae npvMeHeHWs AMCTaHUMOHLMOHHBIX TEXHONOMUIA B 06pa3oBaTeibHOM NpoLecce NPOBOANTCS
C MPUMEHEHNEM BUPTYanbHOM ayautopun Ha carite KPY nnm B nporpaMMHOM npunoxeHuunin MS
Teams.

NMNCbMEHHasA
paboTa

CyTb NMCbMEHHOW paboTbl COCTOMT B TOM, YTO, CTYAEHT AONXEH HA 3a0aHHYI0 TEMATUKY B
NMMCbMEHHO hopMe U3NOXUTb KpaTkoe codepXaHue matepuana faHHblli npenogasaTenem BO BPeEMS
NEKLMOHHbIX 3aHATUIA. PaboTa fonxHa 6biTb KOHCTPYKTMBHA, NOTMYHA 1 OXBATUTL BCIO TEMATMKY
BblOaHHbIM NPenoAaBaTeNneM CTyLEHTY HA NCbMEHHYIO paboTy.

B cnyyae npvMeHeHNs LUCTAHUMOHLUMOHHBIX TEXHONOrMiA B 06pa3oBaTenbHOM NpoLECCE 3aaaHns
6yLyT BbloABaTbCS C MPYMEHEHUEM BUPTYanbHON ayanTopum Ha cante KOY nnv B nporpaMMHOM
npunoxexnunin MS Teams.

NMMCbMEHHOE
nomMmaliHee
3ajaHue

BbinonHeHve NMCbMEHHOMO AOMalIHEro 3aAaHuns NoapasyMeBaeT cCaMoCTOSTENBHOE pelleHre
obyyatowmMmncs 3afad, CornacHo ykasaHuam npenogasarens. [Npy aToM cTyaeHTaM HeobxoaMMo
onMpaTbCs KakK Ha NeKUMOHHBIA MaTepuran, Tak U Ha CNpPaBoYHYl0, HOPMaTMBHYIO U MHYIO MTEpaTypy,
a Takxe Ha peleHns 3aAay, PACCMOTPEHHBIX HA YHEBHbIX 3aHATUSIX.

3a4et

Mpv NoAroToBKE K 3a4eTy HEOBXOAMMO ONMPATLCS MPEXAE BCErO Ha NEKUMU, a TaKXE Ha UCTOUHVKN,
KOTopble pasbrpanvcb Ha ceMuHapax v NPakTUYECKMX 3aHATUAX B TEYEHUE CEMECTPA.

Mocne okoHYaHus Kypca nekumin CTyAeHT OONXEH B3ATb Yy npenogasaTtens nepeveHb BONPOCOB K
3a4eTy 1 NOArOTOBUTCS Hamnexawum obpasoM. Ecnv B nepeuHe Bonpocos ByoyT BONPOCH!, KOTOPbIE
HEe 1M3y4anu, To HyXXHO 0BpaTnTCs K NpenonasaTento 3apaHee. Ecnn B nepeyHe Bonpocos ByayT He
MOHSATHbIE BOMPOChHI, TO NONPOCUTbL NPenogasaTtens pa3bsACHUTb AaHHbIE BOMPOCHI BO BPEMS
KOHCynbTauuu.

B cnyyae npvMeHeHNs LUCTAHUMOHLUMOHHbBIX TEXHONOrMiA B 06pa3oBaTeNbHOM NPoLECCE 3aqeT
NPOBOAMUTCS C NPYMEHEHMEM BUPTYanbHOW ayantopum Ha cante KPY munm B nporpaMmMHoM
npunoxexnunii MS Teams.

9K3aMeH

Mpu NoAroToBKe K 3K3aMeHy He0OX0AMMO ONMPaTLCS NPEXAE BCEro Ha NekLmMn, a Takxe Ha
MCTOYHMKM, KOTOpble pa3bupanncb Ha CeMMHapax U NPaKTUYECKUX 3aHATUSIX B TeYeHne cemecTpa. B
Kax oM bunete Ha ak3ameH comepXarcs 2 Bonpoca.

Mocne okoHYaHWS Kypca nekumin CTyOeHT OOMXEH B3SATb Yy npenofasatens nepeyeHb BOMPOCOB K
9K3aMeHy 1 NoAroToBUTCS Haanexawmm obpasom. Ecnu B nepeyHe Bonpocos byayT BONPOCH,
KOTOpble He U3yyanu, To HyXXHO 0bpaTmTCs K Npenoaasatento 3apaHee. Ecnu B nepeyHe BONpocoB
6ynyT HE NOHSTHbIE BOMPOCHI, TO NONPOCUTL NpPenoaaBaTens Pa3bsCHUTL AaHHbIE BOMPOCHI BO BPEMS!
KOHCynbTauuu.

B cnyyae npvMeHeHWs AMCTaHUMOHLMOHHBIX TEXHOMOMMiA B 06pasoBaTeibHOM npoLiecce
9KasaMeHaLUoHHbIe 6uneTsl By ayT BblAaBaTbCS C MPUMEHEHUEM BUPTYabHOW ayIMTOpuUX Ha caliTe
K®Y unun B nporpamMmmHom npunoxeHunia MS Teams.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOTMIM, UCMOJb3YEeMbIX MPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJuYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAMHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MNpunoxeHnun 3 k paboyei nporpaMMe OUCLIMMNNHBI (MOLYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTepuanbHo-TexH14Yeckoe obecneyeHne obpas3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNio) BKIIKOYAET B cebst
crneyolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.
MynbTMeguiiHas ayautopus.

KomnbioTepHsbI knacc.

NuHracpoHHbIN KabMHET.

CneuvanunsmposaHHas nabopaTtopus.

12. Cpe,u,cma ajantauumum npenopgasaHusi auCcUNNNIUHBbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUsITE NHpopMaLIMKN 0By4YatoWMMUCS MHBANIMAAMU U INLAMW C OFPaHNYE€HHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co34aHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOro npe06pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|x09| BOCMPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMu cnyxa nony4yanm MHOpPMaLNo BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHNUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4ACTHNKOB
IMCTaHUMOHHOIo 0By4yeHmsl, NPoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuTbl BbINONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVMEHEHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOI WA Ot OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atolMcst UHBANUAOM UMK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMU
3[10p0Bbs DOPM NMPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOOMXNTENbHOCTU cAa4m 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 13.03.01
"TennosHepreTnka 1 TennoTexHnka" n npounnio NoarotTosku "MpoMbllneHHas TennosHepreTuka'.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.0.19 TennomaccoobmeHHoe 0bopynoBaHne npeanpusTnii

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 13.03.01 - TennoaHepreTvka u TeN10TEXHNKA

Mpodpunb noaroToBku: [poMbIWNEHHAS TENNOIHEPrETHKA
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. WaixytouHosa M. K. PacyeT pekTudpmkaumnoHHom ycTaHoBkm: yuebHo-MeToanyeckoe nocobue / M.K. WaixyTouHosa,
H.B. OepsaruHa, ®.A. ByprokuH. - KpacHosipck : CPY, 2016. - 170 c. - ISBN 978-5-7638-3590-8. - URL:
https://znanium.com/catalog/product/978768 (nata obpaueHus: 30.07.2020). - TeKCT : 3NEKTPOHHbIA.

2. Mpumepsbl 1 3apayn no Tennomaccoobmery : yuebHoe nocobue / B. C. NoruHos, A. B. KpaiiHos, B. E. IOxHoB [1 ap.]. -
4-e nag., ctep. - CaxkT-Metepbypr : JlaHb, 2019. - 256 c. - ISBN 978-5-8114-1132-0. - URL:
https://e.lanbook.com/book/112072 (aata obpaleHuns: 07.08.2020). - TEKCT : aNEKTPOHHbIM.

3. MoHwnkapos U. . MawmHbl 1 annapatsl XMMUYECKMX NPOU3BOACTB U HedoTerazonepepaboTtku: yuebHmk / ..
MoHukapos, M.I". MaiHynnuH. - 2-e n3g., nepepab. u pon. - Mockea : Anbgpa-M, 2006. - 608 c. - ISBN 5-98281-059-2. -
URL.: https://znanium.com/catalog/product/106863 (nata obpaiieHusi: 30.07.2020). - TEKCT : 3NEKTPOHHbIA.

JononHuTtenbHas nuteparypa:

1. TennoHacocHbIe YCTaHOBKM B OTPAC/siX arpornpoMbllieHHOro komnnekca : y4ebHuk / b. C. babakuH, A. 3. Cycnos, 0.
A. dartbixos, B. H. SpnuxmaH. - CaHkT-Metepbypr : [laHb, 2014. - 336 c. - ISBN 978-5-8114-1435-2. - URL:
https://e.lanbook.com/book/39143 (nata obpauweruns: 30.07.2020). - TEKCT : 3NEKTPOHHbII.

2. Epemees H.B. M3roToBneHne nnaknpoBaHHbIX MMCTOB /s BbICOKOTEMMEePaTypHOM Navku Y3108 Tenn000MeHHOM
annapartypsbl / H.B. Epemees, B.B. CtenaHos, A.E. BekeTtos // CoBpeMeHHble TexHoNornn o6paboTky METansoB 1
cnnaeoB: COOPHMK Hay4HO-TexHUYeckmx ctater. - Mockea : MATU: MH®PA-M, 2015. - ¢. 163-166. - ISBN
978-5-16-010767-7. - URL: https://znanium.com/catalog/product/515392 (nara obpaweHnus: 30.07.2020). - TekcT :
3NEeKTPOHHbIN.

3. CeeTnos 0. B. NHTeHcUdmkaums ruapoanHaMMYecknx U TernnoBbix NPOLIECCoB B annaparax ¢ Typbynusaropamu
noToka: Teopusi, 3KCNepPUMEHT, MeTobl pacyeTa : MoHorpadoms / H0.B. CeeTnos. - Mockea : MH®PA-M, 2021. - 304 c. -
(HayyHas Mbicnb). - ISBN 978-5-16-010607-6. - URL: https://znanium.com/catalog/product/1214038 (nata obpalleHus:
24.03.2021). - TekCT : 9NeKTPOHHbIN.

4. OCHOBbI pacyeTa U KOHCTPYMPOBaHMS MalWWH 1 annapaTos nepepabaTbiBaloWwmx NpomM3BoACTB : y4ebHuk / B.M.
3umHsikoB, A.A. KypoukuH, N.A. CnvubiH, B.A. YyryHoB. - Mockea : UIHDPA-M, 2019. - 360 c. - (Bbicliee obpasoBaHue:
Bakanaspwuart). - ISBN 978-5-16-010566-6. - URL: https://znanium.com/catalog/product/1016412 (nata obpaiieHus:
30.07.2020). - TeKCT : aNeKTPOHHbIN.

5. MoHwnkapos U. . PacuyeTbl MalwmnH 1 annapaToB XMMUYECKMX MPOU3BOACTB U HedpTerazonepepaboTku (NpuMeps! 1
3apaun) : y4ebHoe nocobue / M. V. MoHukapos, C. U. MoHnkapos, C. B. Paukosckuii. - 4-e nag., cTep. -
CaHkT-lMeTepbypr : NlaHb, 2020. - 716 c. - ISBN 978-5-8114-4753-4. - URL: https://e.lanbook.com/book/126151 (nata
obpaileHus: 07.08.2020). - TekCT : 3NEKTPOHHbIN.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.0.19 TennomaccoobmeHHoe 0bopynoBaHne npeanpusTnii

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 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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