MHHHUCTEPCTBO CEJBCKOTI'O XO3MCTBA POCCUMCKOMN ®EJIEPAIIIN
®EJIEPAJIBHOE T'OCYIAPCTBEHHOE BIOT’KETHOE OBPA3OBATEJIBHOE
YUYPEKJIEHUE BBICIIEI'O OBPA3OBAHUSA "NKEBCKASI TOCYJIAPCTBEHHAS
CEJIbCKOXO3SIMCTBEHHASI AKAJIEMUS"

Per. Ne 000004689

YTBEPXJIAIO
PEREEL $ECOHON M BoCTINTaTENBHOI paboTe
RN P T C.JI. BopoGreBa

//’ /[‘ 777 Eor /((7/(/(

Kadenpa sHepreTuku v 31€KTpOTEXHOIOTUU

PABOYAS TPOI'PAMMA JTUCIHHUIIJIMHBI (MO YJIA)

HaumenoBanue nucuurmivabl (Momyssi): OCHOBBI TpaHC(hOpMAIUU TETUIOTHI
VYposens oOpa3zoBanus: Maructparypa
Hanpasnenue noaroroBku: 13.04.01 TeriosHepreTuka v TEIJIOTEXHUKA

[Tpoduib MOAroTOBKM: DHEPreTHKa TerIOTEXHOIOTUU
OuHnas, 3a04Has1, OYHO-3a04YHas

[Iporpamma cocraBieHa B cooTBercTBuUM ¢ TpeboBanusmu DOI'OC BO mo

HarpaBiieHnto oaroroBku 13.04.01 TermmosHepreTuka M TEMJIOTeXHHUKA (Tpuka3z No
146 ot 28.02.2018 1n)

Pa3paborumku:
Apramonosna JI. I1., kaHAMAAT PKOHOMUYECKUX HAYK, TOLUEHT
Hus3oB A. M., kauaumaT TeXHUYECKUX HAYK, 3aBeayIONTui Kadempoit

[Iporpamma paccMmoTpeHa Ha 3acefaanuu kadeapsl, mpotokoia Ne 01 ot 30.08.2022 roga



1. Hesb u 3a1a4u U3yYeHUS TUCIUATNINHbBI

lenp w3yueHUs JUCHHUIUIMHBI - (OpPMHpOBaHHWE Yy CTYICHTOB CHCTEMBl 3HAHUU
(dbyHIaMEHTAIBHBIX 3aKOHOB TEPMOJAMHAMUKH B IMPOIIECCaX B3aMMHOTO MPEOOPa30BaHUS TEIUIOTHI U
paboThl, TPOUCXOASAIIUX B PE3YJIbTaTe TEXHOTCHHOHN [EATENhbHOCTH W B SBICHHSIX MPHUPOILI B
OKpYXaloIleM MHUpE.

3a1auy TUCIMILIIHHBIL:
- [To3HakoMHUTBH 0Oy4aOLINXCSI ¢ OCHOBHBIMHU
HalpaBJICHUSIMH ONMCAaHUs pabOUuX MIPOLECCOB B IIPOMBIIUIEHHBIX arperarax;;
- [To3HakoMHUTE 00y4arOLIMXCS ¢ IPUMEHIEMBIMH ITPOMBIIIIICHHBIMH
TEIUIOHACOCHBIMH U XOJIOAUIBHBIMHI YCTAHOBKAMH Pa3IMYHOIO Ha3HAUCHMUS,
5
- IlonBectu
00y4aroIINXCsl K TOHUMAaHUIO (PH3UUECKON OCHOBBI TEIFIOMAaCCOOOMEHHBIX
IPOLIECCOB;
>
- Hayuuts oOy4aroniuxcst mpoBeACHUIO TETJIOBOTO
pacyera ycTaHOBOK, IOHUMAHHUIO 3aBUCMOCTEH Ha KOTOPBIX 0a3UPYIOTCS pacyueThl;

2. Mecto nucunmiimabl B ctpykrype OOII BO

JucuumnnuHa «OCHOBBI TpaHC(OpMalMy TEIUIOThI» OTHOCUTCS K YacTH y4eOHOro IUIaHa,
dhopmupyeMoit y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIIICHUM.

HucuunnHa uzyyaercs Ha 1 kypce, B 1 cemecTtpe.

Wzyuenuto aucuurnuabl  «OCHOBBI TpaHC(OpPMALUK TEMJIOTHDY TMPEANIECTBYET OCBOCHHE
JTUCHUIUIUH (MPAKTHK):

KoMribroTepHbIC TEXHOIOTHUHU B TETLIOIHEPTETHKE.

OcBoenne aucuuinHbl  «OCHOBBI TpaHCHOpPMAIMKM TEIUIOTHD) SBISETCS HEOOXOIUMOM
OCHOBOM /17151 TOCIIEAYIOLIET0 U3YUeHHSI TUCIUIUIUH (TPAKTHK):

TenaooOMeHHbIE POLIECCH]  YCTaHOBKHU;

[IpoexTupoBaHue SHEPTOCUCTEM;

CoBpemeHHbIe MPOOIEeMbl TETNIOIHEPI€TUKH, TEIUIOTEXHUKU U TETLIOTEXHOIOTHiA;

[IpoGneMbl 3HEpro u pecypcocOepekeHuss B  TEIUIODHEPIeTUKE, TEIUIOTEXHUKE U
TEIIOTEXHOJIOTUSX;

Dkonoruyeckasi 6e30MacHOCTb;

[ToaroToBka K mpoueaype 3aluThl U 3alUTa BBITYCKHOM KBATU(PHUKAIIMOHHON pabOTHI.

B mpouecce wu3ydyeHHs IOUCHUIUIMHBI CTYAEHT TOTOBUTCS K BHIaM NPOPECCUOHATBHOM
JESATEILHOCTH M pEelIeHUI0 MpodecCHoHaNbHbIX 3a1a4, npeaycMoTpeHHbx @I'OC BO u yueOHBIM
TUTAHOM.

3. TpeGoBanusl K pe3yJbTaTaM OCBOEHMS JUCUMILIHHBI
[Tpornecc n3yueHus! TUCIMIUIMHBI HallpaBJIeH Ha (JOpMUpPOBaHUE KOMIIETEHIIHIA:
- IIK-2 Cnocobden paspadarbiBaTh MEPONPHUSATHS IO COBEPIICHCTBOBAHUIO TEXHOJOIUH
NPOU3BOACTBA
3HaHUSA, YMEHHs, HaBBIKM, (OpMHUpyEeMble [0 KOMIIETEHIIMM B paMKaxX JAUCUUIUIMHBI, U
MHANKATOPbI OCBOEHUS KOMIIETEHITHH

CTyneHT N0KEeH 3HATh:

TexHooruIo Nponu3BOACTBA
CTyneHT NOKEH YMETh:

Pa3pabarbiBaTh METOJMKH COBEPIIICHCTBOBAHUS TEXHOJIOTHUH MPON3BOJICTBA
CTyneHT NOKEeH BIaJeTh HABbIKAMH:



[TocaenoBarenbHOCTBIO  Pa3pabOTKH
MIPOM3BO/ICTBA

MEpOIPUITUI

o

COBEPIICHCTBOBAHUIO

4. O0beM TMCHUIUIMHBI U BUAbI YU4eOHO# padoThl (04Hast (popma 00yueHus )

Bcero ITepBbIit
By yuebno# paboTh 4acoB ceMecTp
KonTakTHas padora (Bcero) 30 30
[IpakTnueckue 3aHATHS 24 24
JIeKIINnOHHbIE 3aHATUS 6 6
CamocTrosiTesibHast padoTa (Bcero) 78 78
Buael npoMe:KyTOYHOM aTTecTalNu
3auer +
O0mas Tpy10eMKOCTb 4achl 108 108
O01mas Tpy10eMKOCTh 3a4eTHbIE
(9107030701081 3 3

O0beM QMCHUIIHHBI M BU/bI y4eOHOM padoThl (3a04Hast (popma o0yueHust)

TEXHOJIOI'nn

Bcero Ilepsbiit  (Bropon  |Tperuni
Bun yueOGHOM paboThI 4acoB TPUMECTP |TPUMECTpP |TPUMECTP
KonrakTHas padora (Bcero) 16 16
IIpakTrueckue 3aHATUA 12 12
JIeKIIMOHHEBIE 3aHATUS 4 4
CamocrosiTenbHast pabdora (Bcero) 88 56 32
Buabl npoMe:xyTOUHOM aTTecTAlUM 4 4
3auer 4 4
OO01masi Tpy10eMKOCTb 4aChl 108 72 36
Oo01masi Tpy10eMKOCTb 3a4eTHbIE
eIUHMbI 3 2 1

O0beM JUCUMIIMHBI M BUIBI Y4e0OHOH padoThl (04HO-32049HasA (o

pMa 00yueHus)

Bcero IlepBoiii  |Bropoit  |Tperuit
By yuebno# paboThr 4acoB TPUMECTD |TPUMECTpP |TPUMECTP
KonTakTHas padora (Bcero) 20 20
[IpakTnueckue 3aHATHS 12 12
JIeKIINnOHHbIE 3aHATUS 8 8
CamocTrosiTesibHast padoTa (Bcero) 84 52 32
Buabl npoMe:KyTOYHON aTTeCTALUMA 4 4
3auer 4 4
O0mas Tpy10eMKOCTb 4achl 108 72 36
O0mas Tpy10eMKOCTh 3a4eTHbIE
eUHUIIBI 3 2 1

5. Conepxxanue 1M CUUILTHHBI

TemaTn4ueckoe JiaHupoBaHue (0UHoOe 00yUeHHeE)
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IlepBrIii cemecTp, Beero 108 6| 24 78
Paznea 1 Oo0mme cBeeHus1 0 TpaHchopMaTopax Temi0Thl 38 2 6 30
Hasnauenue TpancGpopMaTopoB TEILIOTHI, UX
Tema 1 PanchopMATOp 10] 1 9
KJaccuukanus, o0JIacTH MPUMEHEHHS
DKcepreTHYecKuil aHaIM3 CUCTEM TpaHCPOpMaTIIUU
Tema 2 P pancopmati 18| 1| 6 11
TEIUIOTHI.
Tema 3 Paboune Tena TpancopMaTopoB TEILIOTHI 10 10
Paznen 2 Buasbi cucteM TpancgopmMannu Ten-jJ0Thbl 70 4| 18 48
Tema 4 [TapoxomnpeccroHHBIE TPAHC(HOPMATOPHI TEILIOTHI 30 2| 10 18
["a30BbIe KOMIIPECCHOHHBIE TPaHCHOPMATOPHI
Tema 5 P panch.opmaTop 20 1| 4 15
TEIUIOTHI
Crpyiinbie 1 abcopOLMOHHBIE TpaHC(HOPMATOPHI
Tema 6 by pot PaHChOpMATOP 20 1| 4 15
TEIUIOTHI

Coaep:xkanue TUCHHUIIMHBI (O4HOE 00yUeHHeE)

Homep Tembl

Coaep:xaHue TeMbl

Tema 1

Haznauenue tpanchopmaropos termnorsl. O6macts ucnonb3oanus TT. [Ipuznaku
Kiaccudukanuy TpaHcGopMaTopoB TEIUIOTHI: MO MPUHIIMITY PaOOTHI, 110 BULY
OCYUIECTBIISIEMOTI0 1IMKJIA, TI0 XapakTepy TpaHchopmalnu, Mo NEPUOIUIHOCTH
pabotsl. TepmomexaHudyecKue 1 3JIeKTPOMarHuTHbIE CUCTEMBI TpaHC(hopMaLuu
TEIUIOThl. YCTaHOBKHU C 3aMKHYTBHIM U Pa30MKHYTBIM LUKIaMu. Tpancdopmaropsl
TEIJIOTHI C TIOBBIMIAIOIICH U PACIICTTUTEIIbHON CXeMO TpaHChopMaIliu.
YCTaHOBKHM HEMPEPHIBHOTO U NMEPUOANYECKOTO AEHCTBUSI.

Tema 2

OpranuzoBaHHas 1 HEOPraHM30BaHHAS SHEPTUs. DHEPTUS U SKCEPIHsl CHCTEMBI.
BHenrnue u BHyTpeHHHE oTepH dkceprun. OnpesiesnieHne 3HaueHusl IKCEPruu IS
pa3IMYHBIX BUAOB SHEPTUHU. DKCEPTHS MEXaHUUECKOU U DJIEKTPUYECKON YHEPTHH,
JKCEPrus TEIUIOTHI, SKCeprus moToka BeuiecTBa. Koapduuent
paboToCTOCOOHOCTH TEIIOThI. JlnarpaMmma SHTaIbIMS - SKCeprusi. XapakTepHbIe
SHEpreTHYeCcKHe 30Hbl B HU3KOTEMIIEpaTypHOU 001acTu.

Tema 3

OO01mas xapakTeprcTUKa CBOMCTB padounx Ten. Paboune Tena
HapOKOMIIPECCHOHHBIX TPaHC(HOpPMaTOpPOB TEIIOTHL. Pabouune Tena ra3oBbix
KOMIIPECCHOHHBIX TPaHC(POPMATOPOB TEIUIOTHI. Paboune Tena ra30’uaKoCTHBIX
KOMIIPECCUOHHBIX TpaHC(POPMATOpOB TEIUIOTH Paboune Tena abcopOLMOHHBIX
TpaHc()OpMaTOpOB TEIUIOTHI. XJIaJOHOCUTENH. TepMOIuHAMUYECKUE TUarpaMMBI
XJIQJIOT€HTOB.




[IpuHOMNIAAIBHBIE CXEMBI M LIMKJIbI OHOCTYIIEHYAThIX [IAPOKOMIIPECCUOHHBIX
TT. OcHOBHBIE 3HEPreTUYECKHE NTOKA3aTeNU apoKoMIpecCHOHHBIX TT.
Mertoauka pacyeTa OJHOCTYTIEHYATHIX TAPOKOMIIPECCHOHHBIX TpaHc(hopMaTopos
TEIUIOTHI. PereHepaTuBHBIN TEMI000MEH B MapOKOMIIPECCHOHHBIX

Tema 4
TpaHchopmaropax TerIoTel. MHOTOCTyNeHYaThle TapokoMIipeccuoHubie TT.
Kackannbie mapoxkomnpeccruonnsie TT. Pabora mapokoMIipeccnoHHBIX
TpaHc(OpMaToOpOB B peKUME TEINIOHACOCHBIX ycTaHOBOK. Mcnons3oBanue THY B
cucTeMax TeIJIOCHAOXKEeHHUSI.
OC00EHHOCTH Ta30BBIX TPAaHCPOPMATOPOB TEIUIOTHI. [IpHHIIKT paObOTHI M LIUKIIBI
ra3oBbIX KomnpeccuoHHbIX TT. MeanbHblil ra30BbIi TpaHCPOPMATOP TETIOTHI.
Tema 5 I'azoseiii TT ¢ perenepanuein. Metoauka pacuera HUKIJIa ra30BOr0
xkomnpeccuoHHoro TT. OcHOBHBIE SHEPreTHYECKHE MOKA3aTeNIn padOThI Ta30BBIX
KoMIpeccuoHHbIX TT.
Tunel ctpyitabix TT. Cxemsl u npuHLun padotsl ctpyitHbix TT. IlapoykexkTopHbie
TT. Buxpessie TT. Ocobennoct abcopOrmoHHbIX TT. OU3NKO-XUMHUECKUN
Tema 6 npuHnun aeicteust abcopouronueix TT. Bomoammuaunsiit TT. OcHOBHBIE
HHEpreTHUYECKUe MoKazaTenu padboTsl abcopOunonHbix TT. AOCOpOLMOHHBIH
TEIIOBOM Hacoc. DHepreTuyeckas 3(p(HeKTUBHOCTh a0COPOLIMOHHBIX U
apo3KEeKTOpHbIX TT.
TemaTn4ueckoe NJIAHNPOBaHHE (3204HOE 00yUeHHE)
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Bcero 104 4| 12 88
Paznea 1 O0mme cBeeHus1 0 TpaHchopMaTopax Temi0Thl 44 2 6 36
Haznauenue TpanchopmMaTropoB TEIIOTHI, UX
Tema 1 12,5( 0,5 12
KJaccuuKanys, o0JIacTH MPUMEHEHHS
DKcepreTn4ecKuil aHaJIu3 CUCTEM TPaHC(HOPMATLIUN
Tema 2 P pancopuari 19 1| 4 14
TEIUIOTHI.
Tema 3 Paboune Tena TpancopMaTopoB TEIIOTHI 12,5( 0,5 2 10
Paznen 2 Buabi cucteM TpancgopmMannu Ten-jJ0Thbl 60 2 6 52
Tema 4 [TapoxomnpeccroHHBIE TPAHC(HOPMATOPHI TEILIOTHI 25 1 4 20
['a30BbIE KOMIIPECCUOHHBIE TPAHC(HOPMATOPBI
Tema 5 P parcopmarop 17,5 0,5 1 16
TEIUIOTBI
Crpyiiable 1 abcopOLIMOHHBIE TPaHC(HOPMATOPEI
Tema 6 by POl paricopmarop 17,5 0,5 1 16
TEIUIOTBI

Ha npoMexxyTouHyIo aTTecTaiuio OTBOAUTCS 4 4acoB.

Coneprxkanue QTMCHUIUIMHBI (3209HOE 00y4eHMe)

Homep Tembl

Conepxxanue TeMbl




Tema 1

Hasnauenue TpancdopmaropoB Termiorsl. O6nacts ucnonb3oBanus TT. [Ipuznaku
KJIaccu(uKauy TpaHc(HOpMaTopoB TEIUIOTHI: 1O MPUHLUIY PaOOTHI, IO BUIY
OCYILECTBIISIEMOTO IIUKIIA, TI0 XapaKTepy TpaHc(HOopMaIiy, 0 NePUOAMIYHOCTH
pabotbl. TepMoMexaHUYECKUE U HIEKTPOMAarHUTHBIE CHCTEMBI TpaHC(HOpMaLIUU
TEIUIOTHI. YCTAaHOBKH C 3aMKHYTBHIM U Pa30MKHYTBIM IIHUKJIaMu. TpaHcpopMaTopbl
TEIUIOTHI C TIOBBIMIAIOIIECH M PaCcICIIUTENBHON cXxeMo TpaHCc(hopMaLny.
YCTaHOBKY HENPEPBIBHOTO U IIEPUOJIUYECKOTO NEUCTBUS.

Tema 2

Opranu3oBaHHAas U HEOPTaHU30BaHHAS YHEPTUS. DHEPIUs U SKCEPrusi CHCTEMBI.
Buennue u BHyTpeHHHE noTepu 3Kkceprun. OrnpeesieHue 3HaYeHUs 3KCePruu JUIst
Pa3IMYHBIX BUOB PHEPTUU. DKCEPIUs MEXaHMUYECKON M AIIEKTPUUYECKON SHEPTHH,
AKCEprus TeIIOThI, SKCEepPrus MoToka BemecTBa. Koappunuent
paboTocrocoOHOCTH TEIIOTHL. JlnarpaMma SHTaJIbIMA - SKCEPrusi. XapaKTepHble
HHEPreTHUYECKUE 30HBI B HU3KOTEMIIEpaTypHON 00IacTH.

Tema 3

OO0mas xapakTepucTUKa CBOMCTB pabouux Tei. Pabouue Tena
apOKOMITPECCHOHHBIX TPaHC(HOPMATOPOB TEIUTOTHL. Paboune Tena ra3oBbix
KOMIIPECCHOHHBIX TPaHC(HOPMATOPOB TEIUIOTHI. Paboune Tena ra30:uIKOCTHBIX
KOMITPECCHOHHBIX TpaHC(HOpMaTOpPOB TEIUIOTH Paboure Tena abcopOImOHHBIX
TpaHCc(HOPMaTOPOB TEILUIOTHI. XJIaJOHOCUTEIH. TepMOTUHAMUYICCKUE TUArPAMMBI
XJIaJIOT€HTOB.

Tema 4

[IpuHOMNIMAIBHBIE CXEMBI M LIUKJIbI OHOCTYIIEHYAThIX IAPOKOMIIPECCUOHHBIX
TT. OcHOBHBIE PHEPreTUYECKHE NTOKA3aTeNU apoKoMIpecCUOHHBIX TT.
Mertoauka pacyeTa OJHOCTYTIEHYATHIX TAPOKOMIIPECCHOHHBIX TpaHCc(hopMaTopos
TEIUIOTHI. PereHepaTuBHBIN TEMI000MEH B MapOKOMIIPECCHOHHBIX
TpaHchopmaropax TeIIoTel. MHOTOCTyNeHYaThle TapokoMIipeccuoHHbie TT.
Kackannbie mapoxomnpeccruonnsie TT. PaGora mapokoMIipeccnoHHBIX
TpaHc(HOpMaTOpPOB B PeKUME TEINIOHACOCHBIX ycTaHOBOK. Mcnons3oBanue THY B
cucTeMax TeIJIOCHAOXKEeHHUSI.

Tema 5

OC00EHHOCTH Ta30BBIX TPAaHCPOPMATOPOB TEIUIOTHI. [IpHHIINUT paOGOTHI M LIUKIIBI
ra3oBbIX KomnpeccuoHHbIX TT. MeanbHblil ra30BbIi TpaHCPOPMATOP TETIOTHI.
I'azoseiii TT ¢ perenepanuein. Metoauka pacuera HUKIJIa ra30BOr0
xkomnpeccuoHHoro TT. OcHOBHBIE SHEPreTHUYECKHE MOKA3aTeNNn padOThI Ta30BBIX
KoMIpecCuOHHbIX TT.

Tema 6

Tuner cTpyitabix TT. Cxemsl u npuHLun padotsl ctpyitHbix TT. IlapoykekTopHbie
TT. Buxpessie TT. Ocobernoct abcopOronHbIX TT. PU3HKO-XUMHUYECKUI
npuHImn aeiicrus abcopobunonnsix TT. Bogoammuaunsiii TT. OcHoBHBIE
SHEpreTHUECKUe MoKazaTenu padboTsl abcopOunonHbix TT. AOCOpOLMOHHBIH
TEIIOBOM Hacoc. DHepreTuyeckas 3(p(HeKTUBHOCTh a0COPOLIMOHHBIX
apo3KEeKTOpHbIX TT.

TemaTn4yeckoe JIaHUPOBaHHUe (0YHO-3204HOE 00yUYeHME)

Homep
TeMbl/pa3aesa

HanmenoBaHue TeMbl/pa3iena

Bcero yacos

Jleknun

IIpakTnyeckue 3aHATHS
JlabopaTopHbie padoThI
CamocrosiTesibHast padora




Bcero 104 8 12 84
Paznea 1 O0mme cBeeHus1 0 TpaHchopMaTopax Temi0Thl 44 4 4 36
Tema 1 Haznauenue TpanchopmMaTropoB TEIIOTHI, UX 15 ) 13
KJaccuuKanys, o0JIacTH MPUMEHEHHS
Tena 2 DKCcepreTUYecKuil aHaianu3 CUCTEM TPaHC(HOPMATIIIH 17 ) 4 1
TETUIOTHI.
Tema 3 Paboune Tena TpancopMaTopoB TEILIOTHI 12 12
Paznen 2 Buasbi cucteM TpancgopmMannu Ten-jJ0Thbl 60 4 8 48
Tema 4 [TapokomnpeccrHoHHBIE TPAHCHOPMATOPHI TEILIOTHI 24 2 4 18
Tena 5 ["a30BbIE KOMIIPECCUOHHBIE TPaHC(HOPMATOPEI 13 1 ) 15
TEIIOTHI
Tena 6 CrpyitHbie 1 a0COpOIIMOHHBIE TPaHCHOPMATOPHI 13 1 ) 15
TEIIOTHI

Ha npoMexxyTouHyIo aTTecTaiuio OTBOAUTCS 4 4acoB.

Conepxxanue IMCHUIIMHBI (O4HO-3209HOE 00y4YeHHe)

Homep Tembl

Conepxxanue TeMbl

Tema 1

Hasnauenue TpancdopmaropoB Temiorsl. O6nacts ucnonb3oBanus TT. [Ipuznaku
KJIaccu(uKauy TpaHc(HopMaTopoB TEIUIOTHI: 10 MPUHLUIY PaOOTHI, IO BUIY
OCYILECTBIISIEMOTO IIUKIIA, TI0 XapaKTepy TpaHc(HopMaIiu, o NepUOAMYHOCTH
pabotbl. TepMoMexaHUYECKUE U HIIEKTPOMAarHUTHBIE CHCTEMBI TpaHC(HOpMaLIUu
TEIUIOTHI. YCTAaHOBKH C 3aMKHYTBIM U Pa30MKHYTBIM IIHKJIaMu. TpaHcpopMaTopbl
TETUIOTHI C TIOBBIMIAIOIIECH M PaCcIIENIUTENBHON cXxeMol TpaHCc(hopMaLny.
YCTaHOBKY HENPEPBIBHOIO U IIEPUOIUYECKOTO NECUCTBUS.

Tema 2

Opranu3oBaHHas U HEOPraHU30BaHHAS YHEPTUS. DHEPIUS U IKCEPTUsi CUCTEMBI.
Buennue u BHyTpeHHHE noTepu 3kceprun. OrnpeesieHue 3HaYeHUs 3KCePruu JUIst
Pa3IMYHBIX BUOB PHEPTUU. DKCEPTUs MEXaHMUYECKON M AIIEKTPUUYECKON SHEPTHH,
AKCEprus TeIIOThI, SKCEeprus MoToka BemecTBa. Koadpurment
paboTocnocoOHOCTH TEIIOTHL. JluarpaMma SHTaJIbINA - SKCEPrusi. XapaKTepHble
HHEPreTHUYECKUE 30HBI B HU3KOTEMIIEpaTypHON 00IacTH.

Tema 3

OO0mras xapakTepucTuKa CBOMCTB pabouux Tei. Pabouune Tena
MapOKOMITPECCHOHHBIX TPaHC(HOPMATOPOB TEITOTHL. Paboune Tena ra3oBbix
KOMIIPECCHOHHBIX TPaHC(HOPMATOPOB TEIUIOTHI. Paboune Tena ra30iuIKOCTHBIX
KOMITPECCHOHHBIX TpaHC(HOpMaTOpPOB TEIUIOTH Paboure Tena abcopOImOHHBIX
TpaHCc(HOPMATOPOB TEIUIOTHI. XJIaJOHOCUTEIH. TepMOTUHAMUYICCKUE THArPAMMBI
XJIaJIOT€HTOB.

Tema 4

[IpuHOMNIMAIBHBIE CXEMBI U LIMKJIbI OHOCTYIIEHYAThIX [IAPOKOMIIPECCUOHHBIX
TT. OcHOBHBIE PHEPreTUYECKHE NTOKA3aTeNU apoOKoMIpecCUOHHBIX TT.
Mertoauka pacyeTa OMHOCTYIIEHYATHIX TAPOKOMIIPECCHOHHBIX TpaHCc(hopMaTopos
TEIUIOTHI. PereHepaTuBHBIN TEMI000MEH B MapOKOMIIPECCHOHHBIX
TpaHchopmaropax TermIoTel. MHOTOCTyIeHYaThle TapokoMIipeccuoHubie TT.
Kackannbie mapoxkomnpeccruonusie TT. Pabora mapokoMIipeccnoHHBIX
TpaHc(HOpMaTOpOB B PeKUME TEINIOHACOCHBIX ycTaHOBOK. Mcnons3oBanue THY B
cucTeMax TeIJIOCHAOKEeHHUSI.

Tema 5

OCO00EHHOCTH Ta30BBIX TPAaHCPOPMATOPOB TEIUIOTHI. [IpHHIINUT paOGOTHI M LIUKIIBI
ra3oBbIX KomnpeccuoHHbIX TT. MeanbHblil ra30BbIi TpaHCPOPMATOP TETIOTHI.
I'azoseiii TT ¢ perenepanuein. Metoauka pacuera HUKIJIa ra30BOr0
xkomnpeccuonHoro TT. OcHOBHBIE SHEPreTHUYECKHE MOKA3aTeNN padOThI Ta30BBIX
KoMIpecCuOHHbIX TT.




Tunel cTpyitabix TT. Cxemsl u npuHLun padotsl ctpyitHbix TT. IlapoykexkTopHbie
TT. Buxpessie TT. Ocobernoct abcopOrmoHHbIX TT. OU3HMKO-XUMHYECKU
npuHImn aeiicrus abcopobunonnsix TT. Bogoammuaunsiii TT. OcHoBHBIE
SHEpreTHUYECKUe MoKazaTenu padboTsl abcopOunonHbix TT. AOCOpOLMOHHBIH
TEIIOBOM Hacoc. DHepreTuyeckas 3(p(HeKTUBHOCTh a0COPOLIMOHHBIX U
apo3KEeKTOpHbIX TT.

Tema 6

6. IlepeueHb y4eOHO-METOAUYECKOr0 oOOecredYeHUsi IJA CAMOCTOSTEJbHOH PadoThI
00y4yaromuxcs o AMCUUNInHe (MOIYJII0)
Jlureparypa ajist caMOCTOSATEJIbHOM padoThI CTY1€HTOB
1. OcHOBBI TpaHC(HOPMALIMU TEIUIOTHI [ DNEKTPOHHBINA pecypc]: yueOHOe mocodue AJsl CTYACHTOB,
o0y4JaroIuxcsi MO HampaBieHUIO0 «TeIruioTeXHWKa W TEIUIO’HEPreTHKa» O4YHOM W 3a04HOU (opm
oOyuenwusi, cocT. Apramonosa JI. I1. - Mxkesck: PUO MxeBckas [CXA, 2021. - 128 c. - Pexxum
nocryna: http://portal.izhgsha.ru/index.php?q=docs&download=1&id=43734
2. OcHOBBI TpaHC(HOPMALIUU TEIUIOTHI [ DIEKTPOHHBINA pecypc]: yueOHOe mocodue Al CTYACHTOB,
oOydaronuxcsi Mo HampaBieHuto «TemmosnepreTuka W TEIUIOTEXHUKay», cocT. Jlekomues II. JI. -
WxeBck: , 2016. - Pexum JIOCTyIa:
http://portal.izhgsha.ru/index.php?q=docs&download=1&parent=12766&id=13176
Bonpoch! u 3a5aHuA 1J1s1 CAMOCTOSITeIbHOM PadoThl (04Hast popma 00ydeHH)
IHepBbIii cemectp (78 4.)
Bun CPC: Pabora ¢ pekoMmenyeMoit mutepatypsl (20 4.)
CamocTrosTeTbHOE HM3y4YEHUE BOMPOCA, COIIACHO PEKOMEHIYEMOM IMpernojaBaTeeM OCHOBHOM H
JOTIOJTHUTENBHOU JIMTEPATYPBHI.
Bun CPC: Pedepar (Binonnenue) (20 u.)
ITpomyKT caMOCTOATENbHOM paboThl CTynEHTa, MPEACTaBISAIOMUN COOOH KpaTKoe H3JI0KEHHE B
IIMCbMEHHOM BHJE TOIYYEHHBIX PE3YJIbTaTOB TEOPETUYECKOIO AaHaln3a ONPEACIICHHOW Hay4YHOU
(yueOHO-HCcCIIe10BaTeNIbCKOM) TEMBI, TJI€ aBTOP PACKpPbIBAET CYTh UCCIIEAYEMOM MPOOIEeMbl, IPUBOAUT
pa3NUYHbIC TOYKHU 3PEHUS, a TAK)KE€ COOCTBEHHBIE B3IVIS/IbI HA HEE.
Bupa CPC: 3apaua (npaktuueckoe 3aaanue) (18 u.)
CpencTBo OLICHKM YMEHUs IPUMEHSATh IIOJy4YEHHbIE TEOPETUYECKHE 3HAHUS B IPAKTUYECKOMN
cuTyanuu. 3ajada (3a1aHue) oM KHa OBbITh HalpaBiIeHa Ha OLCHHUBAHHME TeX KOMIETEHIIMH, KOTOpbIe
MoJJIeKaT OCBOCHUIO B JAHHOM JHCLUMIUIMHE, JOJDKHA COIEpXkaThb YETKYI0 HWHCTPYKLUIO IO
BBIITOJIHEHHUIO WIIM AJITOPUTM JCUCTBUI.
Bun CPC: Jloknan, coobmenue (moaroroska) (20 4.)
[TpomyKT caMOCTOATENBHON PabOTHI CTY/IEHTA, MIPEACTABISAIOMINN CO00M MyOINYHOE BBICTYIUICHUE IO
NPEACTABICHUIO TIOJIYYEHHBIX PE3yJbTAaTOB pPEIICHHs OINpEAeIeHHOW Yy4eOHO-IPaKTHYECKOH,
y4eOHO-HMCCIIeJ0BATEIbCKOM UM HAyYHOU TEMBI.

Bomnipocekl 1 3agaHus 11 CAaMOCTOATEIbHOI padoThl (3a0uHas popMma 00yueHMs1)
Bcero yacoB camocTosiTe/ibHOI pa6oTsI (88 4.)
Bun CPC: Pabora ¢ pekoMenryemoit mureparypsl (40 4.)
CamocTosiTelbHOE HM3YyYE€HHE BOMPOCA, COIIACHO PEKOMEHAYEeMOM IpernojaBaTesieM OCHOBHOM H
JOTIOJTHUTEIBHOU JTIUTEPaTyphl.
Bun CPC: KonrponbsHas pabora (Beimonnenue) (20 d.)

CpenctBo MpoBEpKU YMEHUI MPUMEHSTHh MOJy4YEHHbIE 3HAHUS Ul PELIeHHs 3aJad OMpeaeJIeHHOTO
THUIIA TI0 TEME WU pa3Jiey.

Bun CPC: 3anmaua (mpaktuueckoe 3ananue) (18 4.)



CpencTBo OLICHKM YMEHUS TMPUMEHSTH MOJYYCHHbIE TEOPETHUUYECKHUE 3HAHUS B MPAKTUYECKOM
cuTyanuu. 3a1ada (3aaHue) J0JKHA OBITh HAMpaBJICHA Ha OICHUBAHHUE TEX KOMIETECHIIMA, KOTOPBIC
MojjieKar OCBOCHHUIO B JAHHOM JUCUUIUIMHE, JOJDKHA COJIEpXkaTrhb YETKYI0 HWHCTPYKIHUIO IO
BBITIOJIHEHHIO UJIU AJITOPUTM JIECUCTBUM.
Bun CPC: lokman, coobmenue (moaroroska) (10 4.)

[TpoaykT camocTOsSTENHHOM pabOTHI CTYJICHTA, IPEACTABIISIIONTNN COOON MyOJINYHOE BBICTYIUICHUE 110
MPEJCTABICHUIO I[IOJyYEHHBIX pEe3yJbTaTOB pEIICHHUsS OINpeAesieHHOW Y4eOHO-IPaKTUYECKOM,
y4eOHO-HCCIIeI0BATEHCKOM UITH HAYYHOW TEMBI.

Bonpoch! u 3a1aHuA 1J1s1 CAMOCTOSITEIbHOM PadoThl (04HO-3209HAsA (hopMa 00yUeHHS)

Bcero yacoB camocrosiTesibHOI padoThl (84 4.)

Bun CPC: Pabora ¢ pekoMeHyeMoit mutepatypsl (26 4.)
CamocTrosTeTbHOE HM3y4YEHUE BOMPOCA, COIVIACHO PEKOMEHIYEMOM MpernojaBaTejeM OCHOBHOM H
JOTIOJTHUTENBHOU JIMTEPATYPBHI.

Bun CPC: Pedepar (Beimonaenue) (20 4.)
[TpomykT caMOCTOATENbHOM paboThl CTyIEHTa, MPEACTABISAIOMUN COOOH KpaTKoe H3JI0KEHHE B
IIMCbMEHHOM BHJE TOJYYEHHBIX PE3YJIbTaTOB TEOPETUUYECKOIO AaHalN3a ONPEACICHHOW Hay4dHOU
(yueOHO-HCcCIIe1oBaTeNIbCKOM) TEMBI, TJI€ aBTOP PACKpPbIBAET CYTh UCCIIEAYEMOM MPOOIEeMbl, IPHUBOAUT
pa3NUYHbIC TOYKHU 3PEHUS, a TAK)KE€ COOCTBEHHBIE B3IVIs/IbI HA HEE.

Buna CPC: 3apaua (npaktuueckoe 3aaanue) (18 u.)
CpencTBo OLICHKM YMEHHUs IPUMEHSATh IOJMy4YEHHbIE TEOPETUYECKHWE 3HAHUSA B IPAKTUYECKOMN
cuTyanuu. 3ajada (3a1aHue) JoJKHa OBbITh HalpaBlIeHa Ha OLCHHUBAHHME TeX KOMIETEHIIMH, KOTOpbIe
MoJJIeKaT OCBOCHUIO B JAHHOM JHCLUMIUIMHE, JOJDKHA COJIEpXkaThb YETKYI0 HWHCTPYKLUIO IO
BBIITOJIHEHHUIO WIIM AJITOPUTM JCUCTBUI.

Bun CPC: Jloknan, coobmienue (moaroroska) (20 4.)
[TpomyKT caMOCTOATENBHOM PabOTHI CTYIEHTA, MIPEACTABISAIOMINN CO00M MyOIMYHOE BBICTYIUICHUE IO
NPEACTABICHUIO TOJYYEHHBIX PE3yJbTAaTOB pEIICHHs OIpPEAeIEHHOW y4eOHO-TPaKTHYECKOH,
y4eOHO-HMCCIIeI0BATEIbCKOM UM HAyYHOU TEMBI.

7. TeMaTuKa KypCcOBbIX Pa0OT(IPOEKTOB)

KypcoBbie paGoThI (TPOEKTHI) MO TUCIUTUIMHE HE TPEAYCMOTPEHBI.

8. ®oHJ 01I€eHOYHBIX CPEACTB Il TEKYIero KOHTPOJISI M MPOMEKYTOYHOM aTTeCTAlluN
8.1. Komnerenuuu v 3Tanbl GopMUPOBAHUSA

Konp! komniereHui Otansl GOpMUPOBAHUS
Kypc, ®dopma Pa3nensl IUCIUMIUINHBL
CEMECTpP | KOHTPOJIS
[1K-2 1 xypc, 3auer Pazpen 1:
OO6mue cBeeHust 0 TpaHC(HOPMATOPaX TETUIOTHI.
ITepBbIit
cemecTp
[1K-2 1 xypc, 3auer Paznen 2:
Bunel cuctem Tpanchopmanuy Tem-I0THI.
ITepBbIit
cemecTp

8.2. [Toka3arejn U KPUTEPHH OLIEHUBAHUS KOMIIETEHIUI, IIKAJIbI OLlEHUBAHUS

B pamkax wu3y4aemMoW JAMCHUIUIMHBI CTYAEHT JI€MOHCTPUPYET YPOBHU OBIIAJCHUS
KOMITETEHIIUSIMU:

[ToBbIlIEHHBIN YPOBEHB:



JIOCTUTHYTBHI YpPOBEHb OIICHKH PE3yIbTaTOB OOydYeHHUs SIBISIETCS OCHOBOM miisi (hopMHUpOBaHUS
KOMITETEHINH, cooTBeTcTByrOmmx TpeboBanmsiMm OI'OC. ObOyuaromuecs crocoOHBI HCIONIh30BATh
CBEICHUSA W3 PA3IUYHBIX HMCTOYHUKOB JJISl YCIEUTHOTO WCCIICJOBAHHUS M TIOMCKAa PEIICHUS B
HECTaHJAPTHBIX MPAKTUKO-OPUEHTUPOBAHHBIX CUTYAITHSIX.

ba30BbIi1 ypOBEHSB:

OOyuaronuecss MPOAEMOHCTPUPOBAHM PE3y/IbTaThl HAa yYPOBHE OCO3HAHHOTO BJIAJICHUS 3HAHUSIMH,
yMeHUsMH, HaBblkamMHu. OOydarommuecss CHOCOOHBI aHAJIM3UPOBATh, NPOBOAWTH CPAaBHCHHUE W
000CHOBaHHE BHIOOpA METOIOB PEIICHHMS 3aJaHUI B TPAKTUKO-OPUEHTUPOBAHHBIX CUTYAITHSX.
IToporoBslii ypOBEHb:

JIOCTUTHYTBIN ypOBEHb OILIGHKH DPE3yJbTaTOB OOY4YEeHHS IMOKa3bIBa€T, 4TO oOydaromuecs o0jamaaroT
HEOOXOIMMOM CHCTEMOW 3HAHUH U BIAJCIOT HEKOTOPHIMU YMEHUSMH 110 AucIuIuinHe. OOydaronyecs
CrIOCOOHBI TIOHMMAaTh W HMHTEPIPETUPOBATH OCBOCHHYIO WH(MOPMAIMIO, YTO SBIISICTCS OCHOBOU
yCIenrHoro GopMUpOBaHUS YMEHHUN M HABBIKOB ISl PEIIEHUS MPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4.

YpoBeHb HUXE TOPOTOBOTO:

Pesynbprarel 00yueHUs CBUACTEIBCTBYIOT OO0 YCBOGHHM HMMH HEKOTOPBIX 3JIEMEHTAPHBIX 3HAHUMN
OCHOBHBIX BOIPOCOB MO AWCHMILINHE. JlOMyIIeHHBIE OMIMOKM W HETOYHOCTH IMOKA3bIBAIOT, YTO
CTY[ICHTBI HE OBJIA/ICTTH HEOOXOAUMOM CHCTEMO 3HAHU 10 TUCIUTUIHHE.

YpoBeHb [IIxana oLEeHUBaHMs IS IPOMEKYTOYHOU
c(OopMHPOBAaHHOCTH arTecTalu
KOMIICTCHIUH DK3aMeH 3aueT
(muddepeHpoBaHHBIN
3a4er)
[ToBbITIICHHBIIH 5 (OTAMYHO) 3a4TEHO
bazoBbIii 4 (xoporo) 3a4TEHO
[ToporoBsrit 3 (YIOBIETBOPUTEIIHHO) 3a4TEHO
Hwuxe noporosoro 2 (HEeylOBJIIETBOPUTEIBHO)  |HE 3a4TEHO

Kputepun onieHKH 3HaHUI CTYAEHTOB IO JUCLUILIMHE
Ouenka He 3auteno:

[TonHOTa 3HaHUI: YpOBEHb 3HAHUHN HMYKE MUHUMAIBHBIX TPEOOBAaHUH, UMENIN MECTO IpyOble OITMOKH.
Hanuune yMmeHunii: npyu pelieHny CTaHAapTHBIX 3a/ad HE MPOJEMOHCTPUPOBAaHbI OCHOBHBIE YMEHHS,
MMEI MECTO IrpyOble OITHOKH.
Hanuune HaBBIKOB (BJ1aJIEHUE OIBITOM): IIPU PELIEHUH CTAaHJAPTHBIX 33]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, IMEJIH MECTO TPyObIE OIINOKH.
XapakrepucTuka cOpMUPOBAHHOCTH KOMITETCHLIUH:
- KOMIIETEHLIUS B TTOJIHOM Mepe He chopMUpOBaHa;
- WMEKIIMXCA 3HaHWM, YMEHMH, HABBIKOB HEAOCTATOYHO JJIs PELIEHUS IPAKTHYECKHUX
(mpoeccrnoHaIbHBIX) 3a/1a4.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUNA: HUZKHIA.

Orenka 3a4TeHo:

[lonHoTa 3HAHMN: HE HIKE MHUHUMAJIBHO JONMYCTUMOTO YpPOBEHS 3HAaHUH, BO3MOXEH JOIYCK
MHO)XE€CTBa HETPyOBbIX OITHOOK.

Hannuue ymenuii: ymenusi copMupOBaHbl HE HIDKE JEMOHCTpPALMM OCHOBHBIX YMEHHUH, peIIeHUS
TUIOBBIX 3aJa4 C HErpyObIMH OIIMOKaMU, BHITIOJIHEHBI BCE 33/1aHUS, HO HE B TIOJTHOM 00beMe.
Hanunuve HaBBIKOB (BJIaJ€HHUE OMBITOM): KAK MUHUMYM HMMEETCSl MUHUMAJIbHBIA HAOOp HABBIKOB IS
pelIeHrs CTaHAAPTHBIX 33/1a4 C HEKOTOPHIMU HE0UYETaMHU.

XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:

- c(OpMHPOBAHHOCTH KOMIIETEHIIMHN HE HUKE MUHUMAJIbHBIX TPEOOBaHUM;

- UMEIOIUXCS 3HAHUM, YMEHM, HABBIKOB KaK MHUHMMYM JIOCTaTOYHO JUISl PEIIEHUS! MPAKTUYECKUX
(mpodeccuoHaIbHBIX) 3a7a4, BO3MOXKHO TpeOyeTcs JOIMOJHUTENbHAs TPAKTHKA IO OOJBITHHCTBY
MPAKTHYECKUX 3a]ay.

YpoBeHb CHOPMUPOBAHHOCTH KOMIETCHITUI: MUHUMAJIbHBIN YPOBEHb HUXKE CPETHETO.
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8.3. TunoBbie BONPOCHI, 32IaHUS TEKYLIEro KOHTPOJIs

Paznen 1: Obmue cBeneHuss o TpaHCcHoOpMaTOpax TEIIOTHI
[IK-2 Cnocoben pa3pabaTeiBaTh MEPONPHUATHS 1O COBEPIICHCTBOBAHUIO TEXHOJIOTHH
MIPOU3BOACTBA

1. Paccuntarh U MO MOJYyYEHHBIM JAHHBIM MOCTPOUTH IpaUK HM3MEHEHUs KodPPHUIHM-eHTa
paboTOCIIOCOOHOCTH TeIUla B 3aBUCUMOCTH OT Temmeparypsl T B umHTepBasie oT oo 1m0 0 K. 3a
TeMreparypy okpyxaromieil cpensl To.c mpunsate 293 K. [l pacyera 1enecooOpa3HO 3aaaThCs
cnenyrommmu 3HadeHusmu T = 106; 105; 103; 5 - 103 ; 3 - 103; 103; 800; 600; 400; 200; 150; 100;
50; 30; 10; 5; 3; 2; 1; 0,1 K.

2. CocTaBUTh TEIUIOBOM M AKCEPreTHUYECCKUN OaTaHChl CHCTEMBI, TIPOU3BOIAIIEH XOJIOJ TPH
temneparype -20 °C B kommuectBe Q0 = 25 kBt, u onpeaenuts ee KIIJI, ecin u3BecTHO, 4TO
notpebmsiemass momuocth N = 12,5 kBt. U3 cucremsr orBogutcst sHeprus QT B Buae Terma c
ko3 dunrentom padbortocrnocodHocTu tq = 0,032.

3. OnpenenuTh, BO CKOJIBKO Pa3 YMEHBIIUTCS paboTa B Healb-HOM TEIUIOHACOCHOM LIUKIIE,
npousBodiieM Temio Ha ypoHe 80 °C, ecnau temmeparypa TEIUIOOTAATYMKa U3MeHsieTcs ¢ 293 no
303 K.

4. OHpGI[GJII/ITB npupameHue yACJIbHOTO pacxoda SKCCPTHU B HACAIIBHBIX TCIJIOHACOCHBIX
YCTaHOBKaX B 3aBUCHMOCTH OT MU3MEHEHHUs TEeMIEpaTypsl TeruionprueMHuka TB B auanas3oHe or 293
1o 106 K npu T =To.c =293 K.

5. Omnpenenutb, HACKOJBKO YMEHBIIWIACH YIEJIbHas JKCEprus IMOTOKa XJjamareHta R-12,
KOTOPBIN B TEIJI000OMEHHOM ammapare npu aasiaeHuun 0,425 Mlla oxmaxmgaercs t1 = 55 °C no t2 = 20
°C.

6. Onpenenenue ko3 duimenra paboTocrnoCOOHOCTH TEIUIOTHI.

7. PacdeT 3Kcepruu TEIIOThl U MOTEPh SKCEPTHHU.

8. CocTaBiieHHE YKCEPTreTHUECKOT0 0aTaHca CUCTEMBI.

9. OnpeneneHne napaMeTpoB XJIAJOTEHTA MO AUarpaMMamM.

10. Onpenenenue mapaMeTpoOB XJIAJOTEHTA 110 TEPMOJUHAMHYECKIM TaOJIHIIaM.

11. Kosdpdumuent paboToCmOCOOHOCTH TEIUIOTHI, 3aBUCUMOCTh KO3 dummeHTa ot
TEeMIIEpaTyphl.

12. Kakue TpeboBaHUs MPEABIBISIOTCS K TEPMOIMHAMHUYECKUM CBOWCTBAM XJIaJ0TE€HTOB?
Paznen 2: Buasl cuctem TpancopMaiiy Ten-10Thl

[IK-2 Cnocoben pa3pabaTeiBaTh MEPONPHUATHS IO COBEPIICHCTBOBAHUIO TEXHOJIOTHH
MIPOU3BOACTBA

1. Paccunrarh cxeMy aMMUA4HOW OTHOCTYIEHYATOM XOJIOAWIb-HOM YCTAHOBKHU C OXJIAIUTEIIEM
xmanareHTa (puc. 2.3): xonomonpousBoauteabHocTh Q0 = 60000 kkan/a = 69,75 kBT; Temmneparypa
XJIaJOHOCUTENS Ha Bxoze B ucnaputenb tHl = -8 °C u Ha BbIxoe U3 Hero tH2 = -15 °C; Temneparypa
OXJIQXJAIOIIE BOJbI Ha BXoze B kKoHAeHcaTrop tB2= +20°C u Brixone u3 Hero tBl = 25°C. Koneunas
MHUHHMMAaJIbHAsI Pa3HOCTh Temmepa-Typ B kKoHaeHcatope Atk = 5°C u B ucmaputene At = 3°C. B
OXJIAINUTENh XJIAJareHTa IoJaeTcs apre3uaHckas Boma B kommuyectBe GB=0,51/u =0,139 kr/c ¢
Temneparypor tno2=6°C; MUHUMaJIbHas pa3HOCTh TeMmme-paryp B oxinaautene Atno=4°C. Ilc
napaMeTpaM B XapaKTEepHBIX TOUKaxX, MOIYYEHHBIX B pe3ylbTare pacueTa CXEMbl, COCTaBUTh
SKCEPreTUUecKuil 0OanaHc YCTAaHOBKH, ONPENENIUTh MOTEPU DKCEPruH B OTAEIBHBIX 3JIEMEHTax
ycranoBku 1 KIIJI.

2. Paccuutarh cxeMy OJHOCTYIEHUYATOro MapOKOMIIPECCHOH-HOTO TEIUIOBOTO Hacoca (pHuc.
2.10) ¢ TemmonpousBoAUTENbHOCTEI0O (QB=46,5kBT. B KauecTBe WHCTOUYHHMKA TerUila HHU3KOTO
MOTEHIIMAaIa UCIOIB3YETCSl peuHas BoAa ¢ TeMmneparypoil Ha Bxoae B ucnaputenb tHl = 10°C U Ha
BbIXOJIe U3 Hero tH2 = 6 °C. Temneparypa BoJbl Ha BXo/€ B oxyaauTens tno = 35 °C, a Ha BBIXOJIE U3
koHaeHcaropa tB1= 70 °C. Pabouuii areHT B ycTaHOBKE — XJ1aJoH R-21.
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3. Ompenenuth SKOHOMHIO TOIUIMBA TPH HCIOIB30BAHUU TEIJIOHACOCHOW YCTAaHOBKH IS
oTOTUIEHUs] BMecTO KoTenbHOo#. Terumoas Harpy3ka QB = 11 600 kBt (41,9 I'll>x/4) npu Temrieparype
BOJIBI B Toaro-1eM Tpyoomposoze ti =80°C. KoaddurueHT Tpanchopmanuu TermioBoro Hacoca p=3;

KII[ snekrpocereii nk = 0,95; KIIJ korenbroit nk = 0,85.

4. TemnepaTrypa HU3KOTEMIIEPATyPHOI'O TEMJIOOTIATYNKA B KOMIIPECCUOHHOMN TEMJIOHACOCHOM
ycranoBke t0 = -5 °C, temneparypa kouaencamuu tk = 80°C; KIIJ ycranoBku nr.H= 0,45.
Onpenenuts KOAQPUUUEHT TpaHCHOPMALMK M YIENbHBIM PAacXoA HICKTPOIHEPTUU HA EIMHUILY

MOJIy4YCHHOI'O TCILIA.

5. Paccuutare u moctpouTh rpaduk 3aBucuMocTH 3kcepreruyeckoro KIIJ[ u xomogumpHOTO
k03¢ uIreHTa NapoBOi KOMIIPECCHOHHON YCTaHOBKH OT TeMIlepaTypbl KonaeHcauu tk. [Ipunsrts t0
=t = -200C. Buytpennuit aguabaruelii u snexrpomexanndeckuid KI1J{ kommpeccopa paBubl 1i=0,8
u M= 0,9. XonomunbHblii areHT — xmagoH R-12. Pesynb-Tatel pacdyera cBecTd B TaONIUIL.
aHAJIOTMYHYIO MPEACTABIECHHON B Mpeaplay-1el 3aaade. Jluana3on no tk npuHATh oT 22 1o 52 °C ¢

maroM 5 °C. Temne-patypa okpyxatomieit cpensl 293 K.
6. XapaktepHble apaMmeTpsbl mapokomipeccopubix TT, ux pacyer.
7. OxcepreTndeckuii ananmz apdexruBHocTH padotsl [IKTT.
8. XapakTepHble TapaMeTphl TEINIOHACOCHBIX YCTAHOBOK, X PacyerT.

9. XapaxkTepHble mapameTpbl a0COPOIIMOHHBIX XOJOAUIBHBIX YCTAHOBOK, UX PacyerT.

10. XapakTepHbie mapaMeTpbl Ta30BbIX TPAHC(HOPMATOPOB TEIUIA ,UX PACUET.

11. [IpuHnMnuaneHas cxema 2-X- KackagHoro napokommnpeccopsoro TT.

12. Iukn napoxkomnpeccuonHoro TT B P-I- nuarpamme.
13. Hukn napoxommpeccuonnoro TT B T-S- guarpamme.

8.4. Bonipochl MpoOMesKYTOYHOM aTTeCcTalluU
IlepBbIii cemectp (3auer, I1K-2)

1. Tpanchopmarops! Tema, UX Ha3HAUYCHHE U 00s3aTeNbHOE YCIIOBHE (DYHKIIMOHUPOBAHUS

2. Knaccudukanus nporieccoB MOBHIIICHUS TTOTCHIIMAIA TeTlia

3. Pedpmxeparopsl, TEIIIOHACOCHBIE YCTAHOBKH U KOMOMHUPOBAHHBIC YCTAHOBKH

4. TemneparypHble 30HbI U TEeIIONpUEMHUKHA TT
5. O6parnbie TepmonuHamudeckue mukibl R, H, RH u ux otnuune ot sTanona

6. Ha3naueHue pedpuKepaTopHbBIX YCTAaHOBOK, KpPHUOTCHHBIX CHCTEM,
KOMOMHMPOBAaHHBIX T T

7. Knmaccudukanus TpancGpopMaTopoB TeIuIa

8. [IpuHIMI paboTHl KOMIPECCHOHHBIX YCTAHOBOK, UX KJIACCU(UKAIIUH.
9. [Mpunnum padoTel a0COPOIMOHHBIX YCTAaHOBOK

10. Haznauenue kackaJHbIX U pereHepaTuBHbIX TT

TCIIJIOHACOCHBIX

11. BHyTpeHHHE ¥ BHEITHUE TIOTEPH, SFHEPTETUUCCKUN U DKCEPTETHUCCKUN OaTaHChl CHCTEMBI

12. Busl s5HEprun UCMONb3yeMble TPU TpaHC(HOpMALIUU TeTjIa U SKCePTus

13. Koaddunuent paboTocriocoOHOCTH TeIlIa U €r0 3aBUCUMOCTh OT TEMIIEPATyPhl

14. lmarpamma dKCEprusi-dHTANBINS (€-1) A BEIIeCTB C Pa3IMYHBIMH (U3UYECKUMH CBOWCTBAMU

(cxema)

15. Dkceprerudeckuii 6anaHC CUCTEMBI. DKCEPreTUUEeCKHIN YHEPreTHUECKUN OaaHC MEXaHUYECKOTO

TT u ero ananus

16. [IpuHIMOHaNBHAS cxeMa 1 paboTa MapoXKHUIKOCTHOTO KomrpeccruoHHoro TT

17. XapakTepHbIe SHEPTeTHUECKHE 30HbI B HU3KOTEMIIEPaTypHOU 00IacTH

18. BemecTBa mpuMeHsieMble B Ka4eCTBE pabOUMX Tel B TepMoMexaHnueckux TT

19. OcHOBHBIE TapaMETPhl TEPMOAMHAMUYCCKIX CBOMCTB XJIaI0ar€HTOB, TPEOOBAHMS K HUM

20. DkcepreTuueckuii aHauu3 napokomnpeccuossoro TT

21. 21.0OcHOBHBIC OTAWYHS CXEMBI M MpoIecca padOThl MapOXXUAKOCTHOTO KoMrpeccruonHoro TT ot

CXEMBI UJIcaTbHOM YCTaHOBKH
22. Metoauka pacuera ogHocTyneHyarbix TT
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23. Meroauka pacyeTa TEIJIOHACOCHBIX YCTaHOBOK

24. IlpuHuumn qeiCcTBUS UIeaTbHBIX a0COPOIIMOHHBIX YCTaHOBOK

25. YnenbHbIN pacxof Teria B UAeaIbHBIX a0COPOIIMOHHBIX YCTaHOBKaX
26. MeTtonuka pacuera abcopOnuoHHbIX TT

27. Tunel crpyiinbix TT

28. IlpyHuunuanpHas cxeMa CTpyHHOIO KoMITpeccopa

29. Meronuka pacuera napo3»KeKTopHbIX TT

30. Ananus 3¢ pexTuBHOCTH PabOTHI TPAaHCHOPMATOPOB TETLIOTHI.

8.5. Meronnueckne MaTepualibl, ONpeAe/silOlINe NPOUHeIypPbl OLEHUBAHUS 3HAHMI,
YMEHHUIl, HABBIKOB H (MJIH) ONbITA IEATEJbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl ()OPMUPOBAHUS
KOMIeTeHI M
KoHTposb 3HAaHUH CTYIEHTOB MO AMCLUUIUIMHE MPOBOAUTCS B YCTHOM M NHCBMEHHOH Qopme,
IpeayCcMaTpUBaeT TEKYUIHMH M MPOMEKYTOUHBIH KOHTPOJIb. MeToasl KOHTPOJIA: - TecToBas (opma
KOHTPOJIS; - YCTHast popMa KOHTPOJS. — ONPOC U OOIICHHE C ayIUTOPUEH O MOCTABICHHOM 3a/1aue B
YCTHOU (opMe; - pellieHre OmpeAeNieHHBbIX 3aJlaHui (3a/1a4) MO TeMe MPAKTHYECKOTO Marepuaia B
KOHIIE MPAKTUYECKOTO 3aHATHUS, B IENAX APPEKTUBHOCTH yCBOSIEMOCTH MaTepHalja Ha MpakTHKE. -
MOOIIPEHNE UHIUBUAYAIBHBIX 3aJIJaHHH, B KOTOPBIX CTYACHT MpopaboTai caMOCTOSTEIHHO OOJbIIOe
KOJINYECTBO JIONOJIHUTEIBHBIX HCTOYHUKOB JIMTEpaTyphbl. TeKylIMi KOHTPOJIb IPEAYyCMaTpUBaEcT
YCTHYIO0 OpMY OTpOCa CTYIEHTOB M MUCbMEHHBIIN 3KCIPECC-OMPOC MO0 OKOHYAHHUIO U3YUSHUS KaXI0H
TCEMBI.

9. Ilepedyenb y4eOHOM JUTEPATYPBHI

1. OcHOBBI TpaHChOPMALMH TETUIOTHI [ DJIEKTPOHHBIN pecypc]: yueOHoe mocodue MjIsl CTYICHTOB,
oOyyaromnuxcs no HarnpapieHHIo « TeIoTeXHUKa U TeIUIOIHEPTeTHKay OYHOU U 3a04HOM (popm
oOyuenus, coct. Apramonosa JI. I1. - Mxesck: PUO Mixkesckas 'CXA, 2021. - 128 ¢. - Pexum
noctyma: http://portal.izhgsha.ru/index.php?q=docs&download=1&i1d=43734

2. benozepues, B. H. Ternosneprerudeckoe o00pynoBanue : [ DIEKTpOHHBINA pecypc] :
anekTpoHHoe yueoHoe nocodue / B. H. benozepuies ; ®I'bOY BITO Camapckuii roc.
aspokocmuueckuit yH-T uM. C. I1. Koponesa (Ham. uccnen. yu-t). - Camapa : [0. u.], 2011. - on-line.
- CucreM. TpeboBanus: Hanuune moakiroueHus K JIOKaJIbHOW ceTu akageMuu U K MHTepHeT. - URL:
https://lib.rucont.ru/etd/229992/info

3. Ckaxos, C. B. Texunueckas TepMOAMHAMHUKA : [ DIEKTPOHHBIN pecypc] : Kype JeKIun 1is
CTY/ICHTOB-0aKkajiaBpoB 10 HanpasieHuto "Metamryprus" npodmis "Termodusnka, aBroMaru3amus
1 sKkojorus npombinuieHHBIX Tiedei”" / C. B. CkakoB ; @®I'BOY BIIO Jlunernkuii rocyiapcTBEHHbIIH
TeXHUYEeCKHUI yH-T. - Jlumenik : [6. u.], 2014. - on-line. - Cuctem. TpeboBanus: Hamnune

MOAKIIOYEHHUSI K JTIOKaJIbHOU ceTu akagemuu U K Mutepuer. - URL:
https://lib.rucont.ru/efd/336123/info

10. Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceT UHTepHeT
1. http://elib.izhgsha.ru/ - DbC ®I'BOY BO Hxesckas [CXA
2. http://portal.izhgsha.ru - Uatepuer-nopran ®I'BOY BO «Uxesckas 'CXA»
3. http://ebs.rgazu.ru - OBC AgriLib
4. http://elibrary.ru - Hayunas snekrponHas 6ubmuoreka E-library
5. http://lib.rucont.ru - 3bC «PykoHT»
6. https://e.lanbook.com - OBC «Jlanby»

11. MeToauveckue yKa3aHus 00y4al0IMMCS 110 OCBOCHUIO TUCUMUILIMHBI (MOLYJIs1)
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[lepen wm3yueHHEM AMCUUIUIMHBI CTYACHTY HEOOXOIUMO O3HAKOMHUTBCS € paboueil mporpammon
JTMCUUIUIMHBI, U3yYUTh NIEpeueHb PEKOMEHIYEMOH JUTEpaTyphl, IPUBEACHHON B pabouell mporpamme
IUCUUIUIAHBL. 711 3¢ (EKTUBHOTO OCBOEHHS JMCHUIUIMHBI PEKOMEHIYETCsl TOCEIIaTh BCE BUIbI
3aHATUN B COOTBETCTBUU C PACIHCAHMEM U BBIIOJIHATH BCE JOMAIIHUE 3aJaHUS B YCTAHOBIICHHBIC
IpernojaBaresieM CpoKH. B ciyyae mpomycka 3aHATHH 10 yBaKUTENIBHBIM MPUYKMHAM, HEOOXOIUMO
MIOJIYYUTh y MPENOJABaTeNsi MHAUBUyaIbHOE 3aJJaHue 110 NPONyIIeHHOU TeMe. [lomydennsle 3HaHus
U YMEHHMs B IIPOLIECCE OCBOCHUS IUCLMIUIMHBI CTYJEHTY PEKOMEHIYETCS IPUMEHSATH Ul PELICHUs
3aja4, He OO0M3aTEeNIbHO CBS3aHHBIX C MPOrpaMMOM JUCHUIUIMHBL BrageHne KOMIETEHUIUSMHU
JTMCLUUIUIMHBI B TIOJHOM Mepe OyneT MoATBepKaaThesi BamM ymMeHneM CTaBUTh KOHKPETHBIC 3a/1a4H,
BBISIBIISITH CYIIECTBYIOIIUE MPOOJIEMBI, pelIaTh UX U MIPUHUMATh HA OCHOBE TOJTY4YEHHBIX PE3yJIbTaToOB
onTuManbHble pemieHus. OCHOBHBIMH BHJAMM YYEOHBIX 3aHATHN I CTYACHTOB IO Yy4eOHOM
JUCLUUIIIMHE  SIBJISIIOTCA:  3aHATUSA  JICKUMOHHOTO THIIA, 3aHATHUS CEMUHApCKOr0 THUIIA U
caMOCTOsITeNIbHAs paboTa CTY/ICHTOB.

®dopMbI paboTHI

MeTonuveckne yka3zaHus sl 00y4Jaromnuxcst

JlexuMoHHbIE 3aHATHSA

Pabora Ha JieKIuH SBISETCS 0OY4CHD BAKHBIM BHJIOM JIESATEIBHOCTH JIJIS
W3yYeHUs AUCIUILTUHBI, T.K. Ha JICKI[UU TPOUCXOANUT HE TOJIBKO COOOIICHHUE
HOBBIX 3HAHH, HO M CUCTeMAaTH3anus U 0000IeHNe HAKOTUIEHHBIX 3HAHUH,
dbopMupoBaHUE Ha UX OCHOBE UICHHBIX B3TIISAI0B, YOKICHHUIA,
MHUPOBO33PEHUS, Pa3BUTHE MO3HABATEILHBIX U POECCHOHATBHBIX
HUHTEPECOB.

Kparkue 3anucu nekiuii (KOHCIIEKTUPOBaHKE) TOMOTAaeT YCBOUThH MaTepHall.
Hanucanue koHCTieKTa JTEKUUN: KPAaTKO, CXeMaTHYHO, MOCJIe10BaTeIbHO
(UKCHpPOBaTH OCHOBHBIE MTOJIOKEHHU S, BRIBOJIBI, (DOPMYITHPOBKH, 0000IIIECHNS;
MOMEYaTh Ba)KHbIE MBICJIH, BBIACIATH KIIIOUEBHIE CIIOBA, TepMUHBI. KoHCTIEKT
Jy4llle MoApa3AessaTh Ha MyHKTHI, aparpadsl, cooonas KpacHyI0 CTPOKY.
[TpuHUMNIHATBHBIE MECTA, OIIpeieeHHs], (DOPMYJIBI CIETYET COMPOBOKAATH
3aMEYaHMSIMH: «BAXKHO», «OCO00 BaKHO», «XOPOIIO 3aIOMHUTHY» U T.II.
[TpocnymmBanue U 3aMuch JEKIUU MOXKHO TPOU3BOAUTD MTPH MTOMOLIH
COBPEMEHHBIX YCTPOUCTB (TUKTOHOH, HOYTOYK, HETOYK U T.I1.).

Paboras HaJ KOHCTIEKTOM JISKIIHIA, BCET/Ia CIEAYET UCIIOIb30BaTh HE TOJILKO
y4eOHUK, HO U Ty JINTEPATyPy, KOTOPYIO TOTIOTHUTEIHLHO PEKOMEHI0BAT
JIEKTOP, B TOM YHCJIe HOPMATUBHO-TIPABOBBIE aKThl COOTBETCTBYIOIIICH
HarpaBieHHOCTH. [1o pe3ynbraram paGoThl ¢ KOHCIIEKTOM JICKIIUH CIEAYET
0003HAUUTH BOMPOCHI, TEPMUHBI, MAaT€PUAII, KOTOPBIA BBHI3BIBAIOT TPYAHOCTH,
IIOMETUTH U MONBITATHCS HANTH OTBET B PEKOMEHyEMOM uTeparype. Ecinu
CaMOCTOSITENILHO HE yaeTcsl pa300parbcsi B MaTepuaie, He00X0IuMo
chopMynupoBaTh BOMPOC U 3a7aTh MPEIOIaBATENI0 Ha KOHCYIbTAINN, Ha
3aHSTHHA CEMUHAPCKOTO THUIIA.

JleximoHHBIN MaTepuan sBisieTcst 0a30BbIM, C KOTOPOTO HEOOXOAMMO HayaTh
OCBOCHHE COOTBETCTBYIOILLETO pa3/iesia Uil TEMBI.

JlabopartopHbie
3aHSATHUS

[Tpy mOATOTOBKE K 3aHATHSM U BBITIOJTHCHUH 3a/IaHUI CTYIEHTaM CIEIyeT
UCTIOJIB30BaTh JINTEPATYPY U3 PEKOMEHIOBAaHHOTO CITUCKA, 8 TAKXKe
PYKOBOJICTBOBAaThCS YKa3aHUSMU U PEKOMEHIAIMSMU TPENOAaBaTelIs.
[Tepen kaxapIM 3aHATUEM CTYJACHT U3YyYaeT TUIAH 3aHITHS C IEPEUYHEM TEM U
BOTIPOCOB, CITUCKOM JIUTEPATypPhI M JOMAITHUM 33/IaHUEM TI0 BEHIHECEHHOMY
HA 3aHSATHE MaTepUaIy.

CTyneHTy peKOMEHTyeTCsl CIIeNyOIasl CXeMa OATOTOBKH K 3aHSTHIO H
BBITTOJTHEHHUIO IOMAIITHUX 33JaHHM:

- MpOpabOoTaTh KOHCIIEKT JICKITHA;

- MPOAHANTU3UPOBATE JIUTEPATYPY, PEKOMEHIOBAHHYIO M0 U3y4aeMOMY
pasneny (MoayIo);

- U3YYHUTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJTMYUN );
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- PEILIUTH 3aJaHHBIE JOMAILHUE 3a/1aHUS;
- TIpH 3aTPyAHEHUAX CHOPMYIUPOBATH BOMPOCHI K TIPETIOaBATEIO.

B xoHIIE KaK10T0 3aHATHS TUIIA CTYACHTHI MTOJIYYalOT «JIOMAIHEE 3aJaHHUE)
JUISL 3aKpEIUICHHS TPOMIECHHOT0 MaTepuaia. JloMalHue 3a1anus
HEOOXOMMO BBITIOTHSTH K KOXKIOMY 3aHATHIO. CI0KHBIE BOIPOCHI MOKHO
BBIHECTH Ha 00CYXKJICHHE Ha 3aHATUU CEMUHAPCKOTO TUTIA WK Ha
VHJIUBUIYAJIbHBIE KOHCYJIBTALUU.

CamocTogreapHas
pabora

CamocrosTenbHas padoTa CTYIEHTOB SBJISIETCS COCTaBHON YaCThIO MX
yueOHOi1 paboThI ¥ UMEET 1IeIbI0 3aKPeIyICHHE U YIIIyOlIeHue MoTy4YeHHbBIX
3HaHUI, yMEHUI U HABBIKOB, IOUCK U MPHOOPETEHNE HOBBIX 3HAHUM.

CamocTosiTenpHas paboTa CTyICHTOB BKJIIOYAET B ceOsi OCBOCHHE
TEOPETUYECKOr0 MaTepuaia Ha OCHOBE JICKIIUI, PEKOMEHTyEMOMH
JUTEpaTypbl; HOATOTOBKY K 3aHATUSIM CEMUHAPCKOTO TUIIA B
VHAMBHUIYaJIbHOM U IPyHIOBOM pexkrme. COBETHI 110 CaMOCTOSITETLHOM
paboTe ¢ TOYKU 3pEHUS UCTIOIb30BaHUS JIUTEPATyPhl, BPEMEHH, [ITyOUHBI
npopabOTKU TEMBI U JIp., @ TAK)KE€ KOHTPOIIb 32 ACSITEIbHOCTBIO CTYICHTa
OCYUIECTBIISIETCS. BO BpEeMsl 3aHATHIA.

Llenpro npenonaBarens BASETCA CTUMYJINPOBAHUE CAMOCTOATENIBHOTO,
yoIyOaEHHOTO U3yUYeHHs MaTepHalia Kypca, XOpoIlo CTPYKTypUPOBAHHOE,
MIOCJIEI0BATEIbHOE U3JI0KEHUE TEOPUH HA 3aHATHUSIX JEKIIMOHHOIO TUIIA,
0TpabOTKa HABBIKOB PEUICHHUs 33/1a4 U CUCTEMHOI'0 aHaJln3a CUTyalui Ha
3aHATUSAX CEMUHAPCKOIO TUIIA, KOHTPOJIb 3HAHUM CTY/ICHTOB.

Ecnu camocTosiTeNnbHO HE yaanock pa3o0parkecs B MaTepuae,
chopMynupyiiTe BOmpochl U 00paTuTech Ha TEKYIEH KOHCYIBTAlUU WK Ha
Oy KaMIIIeH JIGKITUHU 32 TIOMOIIBIO K TTPETIOaBaTelo.

[ToMuMO caMOCTOATENLHOTO U3YUYEHHS] MaTepUaioB IO TEMaM K
CaMOCTOSITENILHON padoTe 00yJarOIIMXCsl OTHOCUTCS MOJATOTOBKA K
MPaKTUYECKUM 3aHATUSIM, 110 PE3yJabTaTaM KOTOPOI MPECTaBIsAETCS OTYET
IPEernoaBaTellio U MPOXOJUT coOeceI0BaHuE.

IIpu caMOCTOATENBHON TOATOTOBKE K IPAKTUYECKOMY 3aHATHIO
oOyyaromuiics:

- OPraHU3yeT CBOIO JIEATEIbHOCTh B COOTBETCTBUU C METOJIMYECKUM
PYKOBOJICTBOM TIO BBITIOJTHEHHIO MPAKTUIECKUX padoT;

- u3y4aeT nH(HOPMAIMOHHBIE MaTEPHUAITBI;

- IOATOTABJIMBAET U OPOPMIIET MaTepHalibl MPAKTUYECKUX paboT B
COOTBETCTBUU C TPEOOBAHUSIMHU.

B pesynbrare BBITIOIHEHUS BHIIOB CAMOCTOSITEIBHOM pabOThI IPOUCXOIUT
(dopMHupOBaHUE KOMITETCHIINH, YKa3aHHBIX B paboueii mporpaMMsbI
JTUCITUATITUHBI (MOTYJIA).

[IpakTnueckue
3aHSATUS

@opMbl OpraHU3alK MPAKTUUECKUX 3aHATHIH OMPEIeIoTCs B
COOTBETCTBHUH CO CIIEIM(PUICCKUMH 0COOCHHOCTIMHU y4eOHOH TUCIIUTUIMHBI
U 1ensaMu o0yueHusi. IMu MOTyT OBITh: BBITIOJTHEHUE YIIPAKHEHUH, pelIeHre
TUIOBBIX 33/1a4, PEIICHUE CUTYallHOHHBIX 3a7a4, 3aHITHS 110
MOJICIUPOBAHUIO PEAbHBIX YCIOBUM, I€JI0OBBIE UTPBI, UTPOBOE
MPOEKTUPOBAHNE, UMUTAIIMOHHBIE 3aHATHUS, BbIC3/IHbIC 3aHATHS B
opraHu3anuu (MpeanpusIThs ), 3aHATUA-KOHKYpCHI U T.1. [Ipu ycTHOM
BBICTYIUICHUU IO KOHTPOJIHBIM BOIIPOCAM CEMUHAPCKOT0 3aHATHUS CTYACHT
JIOJDKEH M3J1arath (He YMTaTh) MaTepHas BBICTYIUICHHS CBOOOIHO.
Heo0xoammo KOHIIEHTPUPOBATh CBOE€ BHUMAHUE HA TOM, YTO BBICTYIIJICHHE
JOJHKHO OBITH 0OpAIEHO K ayIuTOPUH, a HE K IIPETo1aBaTelio, T.K. 3TO
3HAYUMBIN acTIeKT (POPMHUPYEMBIX KOMITCTCHITHA.
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[To oKOHYaHUH CEMUHAPCKOTO 3aHATHS 00yJaIOLIeMyCsl CIIeTyeT IIOBTOPUTh
BbIBO/IbI, ITOJIYYCHHBIC HA CCMUHAPC, MIPOCIICANB JIOTUKY UX TOCTPOCHUA,
OTMETUB TIOJIOKEHHSI, JISKAIUE B X OCHOBE. J[J1s1 3TOTO 00y4aromeMycs B
TCUCHUC CCMHHApa CJICAYCT ACJIaTh TOMCTKHU. bonee TOrO, B CJiy4uac
HETOYHOCTEH ¥ (MJIM) HEMOHUMAaHUS KaKoro-1r00 BOIIpoca MPOMIEHHOTO
Marepuaia oOyJaromemMycs clieayeT 00paTuThes K MPErnogaBaTelto s
HOJTY4YEHHUsI HEOOXOMMOM KOHCYIBTAIIMH U Pa3bsICHEHUSI BOSHUKILICH
CUTYAIUH.

[Ipu moAroToBKE K 3aHATUSAM CTYIAEHTaM CIIEAYET UCIIOIb30BaTh JIUTEPATYPY
U3 PEKOMEHIOBAHHOTO CITHCKA, a TAK)KE PyKOBOJICTBOBATHCS YKa3aHUSIMU U
PCKOMCHAAUAMU ITPCIIOAaBaTCIIA.

[epen KaxabIM 3aHATHEM CTYICHT U3ydaeT IUIaH 3aHATHS C IEPEYHEM TEM U
BOIIPOCOB, CITUCKOM JIUTEPATYPHI U IOMAIITHUM 33/IaHUEM T10 BHIHECCHHOMY
Ha 3aHATHE MaTepHUAITy.

CryneHTy peKOMEHAYEeTCs CIIEAYIONIasi CXeMa IMOATOTOBKY K 3aHSATHIO U
BBITIOJTHEHUIO JOMAIIIHUX 3aI[aHPII>'II

- MpopadboTaTh KOHCTIEKT JIEKIIUN;

- MPOAHAIIM3UPOBATH JIUTEPATYPY, PEKOMEHIOBAHHYIO TI0 U3y4acMOMY
pazneny (MOAyI0);

- I3yYUTh PEIICHUS TUTIOBBIX 3a1a4 (IpY HAJIUYUN ),

- PCIIUTDH 3aJaHHBIC TOMAIIITHUC 3a/IaHNs;

- TIPH 3aTPYAHEHUSIX C(HOPMYIIMPOBATH BOTIPOCHI K MPETIOIaBATEIIO.

B xoHIIE Ka)KI0TO 3aHATHS CTYAEHTHI MOJIYYaOT «JOMAIIHEES 3aJaHUEe» JJIsSt
3aKpeIUIeHUs MPOIIeHHOTo MaTepuraia. JloManraue 3a1anust HEOOXOAHMMO
BBITIOJIHATD K KaXA0MY 3aHATHIO. CII0’KHBIE BOMPOCH MOYKHO BBIHECTH Ha
00CyKJIeHHE Ha 3aHATUW WIA HA WHIWBUyallbHBIC KOHCYIBTAIIUH.

Onuncanue BO3MOKHOCTEH M3y4YeHHsI AUCUUIIMHBI JuiaMu ¢ OB3 u unBaanaamn
O6y‘laIOH_[I/IMCSI C OrpaHU4YCHHBIMHU BO3MOXHOCTAMU 3J0POBbA NPCAOCTABIIAIOTCA CICHHUAJIBHBIC
y‘Ie6HI/IKI/I, y‘-I€6HBIe HOCO6I/IH U JUIAKTUYCCKHUC MATCpualibl, CIICHUAJIBHBIC TCXHUYCCKUC CPCACTBA
OGy‘-ICHI/ISI KOJUICKTUBHOI'O W HWHAUWBUAYAJIBHOI'O IIOJIB30BaHHA, YCIYIrW aCCHUCTCHTA (HOMOH_[HI/IKa),
OKa3bIBAIOIIET0  OOyYaromMMCsl HEOOXOMUMYI0 TEXHHYECKYI0 TOMOIIb, a TaKXkKe YCIyrd
CYPIOTIEPEBOTYMKOB U TU(PIOCYPAONIEPEBOTIUKOB.

OcBoeHHe IUCHUIUIMHBI (MOXYJs) OOYYaIOUIMMUCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
MOXeET OBITh OPraHU30BaHO COBMECTHO C JPYTUMH 00yUarOIIUMUCS, a TaK K€ B OTJCNIbHBIX IPYyTIaXx.
OcBoeHHe IUCHUIUIMHBI (MOXYJs) OOYYalOUIMMUCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
OCYILECTBIACTCS C YYETOM OCOOEHHOCTEH MCUXO(U3UYECKOTO PAa3BUTHSA, WHIUBHIYaJIbHBIX
BO3MOKHOCTEH M COCTOSTHUS 3/I0POBbSI.

B nensx noctynmHoCTH MofydeHus BBICIIEro 00pa3oBaHus 0 00pa3oBaTeIbHON MPOrpaMMe JIMIIaMHU €
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS TPU OCBOCHUH JTUCIUILUIUHBI (MOIyJIs1) 0OecTiednBaeTcs:
1) a1 aui ¢ orpaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBS IO 3PEHUIO:

- IPUCYTCTBUC ACCUCTCHTA, OKaSBIBaIOH_[I/Iﬁ CTYACHTY HGO6XO,HI/IMYIO TCXHUYCCKYIO ITOMOIIb C YUCTOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH (TIOMOraeT 3aHATh pabouee MecCTO, MepPeIBUTaThCs, MPOYUTATh U
oopMHTH 3a/1aHKE, B TOM YUCIIE, 3aMMCHIBAsI IO/ JUKTOBKY),

- THCBMEHHBIE 3aJaHUsl, a TaKXKE MHCTPYKIHMH O TOpPSJKE HUX BBIIOIHEHUS OQOPMIISIIOTCS
YBEJIMUYEHHBIM HIPU(TOM,

- cHenuajibHble YUYeOHUKH, YUCOHBIC MOCOOUS W TUIAKTUYECKHE MaTepHalibl (MMEIONINe KPYITHBIN
mpudT WK aynuodaitie),

- MHIMBHIYaJIbHOE paBHOMEPHOE ocBeleHue He MeHee 300 ok,

- Hpu HGO6XOI[I/IMOCTI/I CTYACHTY IJId BBIIOJHCHUSA 3adaHUA NPCAOCTABIISICTCA YBCIUMYHUBAIOIICC
YCTPOUCTBO;

2) s UL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBBS 10 CIIYXY:
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- IPUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIMIA CTYIEHTY HEOOXOAUMYIO TEXHHUECKYIO TOMOIIb C YUYETOM
WHAVBUAYATBHBIX OCOOCHHOCTEH (TmoMoraeT 3aHsATh pabouee MecTo, MepEelBHUraThCsl, MPOYUTATh H
oopMHTH 3a/1aHNE, B TOM YHUCIIE, 3aMMCHIBAsI IO JUKTOBKY),

- olecreunBaeTcs HaJW4YUe 3BYKOYCHJIMBAIOUICH ammapaTypbl KOJJIEKTUBHOTO MOJb30BaHUS, MpPU
HE00XOTUMOCTH oOyuaroniemycs MIPENOCTABIISAECTCS 3BYKOYCHJIMBAIOILAs anmnaparypa
WHJWBHIyaJIbHOTO MOJIb30BAHUS;

- oOecrieunBaeTCs HaJISKAIMMHE 3BYKOBBIMU CPECTBAMH BOCIIPOU3BEACHUS WH(OPMAITUY;

3) s MO ¢ OTPaHUMYEHHBIMH  BO3MOXKHOCTSAMHU — 3[I0POBBSI, HUMEIOUIMX  HapyLICHHs
OTIOPHO-/IBUTaTeNIbHOTO amnmapara (B TOM YHCJe C TSHKEIbIMUA HapyUICHUSIMU IBUTaTeNbHBIX (QyHKIUN
BEPXHUX KOHEUHOCTEH UM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):

- MHUCbMEHHBIC 3a/IaHMs BBIMOIHSIOTCS Ha KOMIIBIOTEPE CO CHEIHMATN3UPOBAHHBIM IMPOTPAMMHBIM
o0ecriedeHrneM WA HAJUKTOBBIBAIOTCS] ACCHCTEHTY;

- 10 JKEJIAaHWIO O0YYAaOIIerocs 3a/IlaHusl MOTYT BBITIOTHATHCS B YCTHOM hopMme.

12. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOT M
WNudopmaimoHHble TEXHOJIOTUH peaan3aluy JUCUUTUTHHBI BKIIOYAI0T

12.1 IIporpammHoe o0ecneyeHue
1. Onepannonnas cucrema: Microsoft Windows 10 Professional. [Toamucka Ha 3 roma. JloroBop Ne
9-bJ1/19 ot 07.02.2019. Ilocnennsiss qocTynHas Bepcus mporpammel. Astra Linux Common Edition.
Horosop Nel73-I'K/19 ot 12.11.2019 1.
2. bazossiii maket nporpamMm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas nuuensus. loroop Ne79-'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas nunensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. Beccpounas nunensus. JJoroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. Beccpounas nunensus. HoroBop Nel06-T'K ot 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpemeHHble mnpodeccuoHabHbIe 0a3bl [JaHHBIX W HH(OPMalMOHHbIE
CIIPaBOYHbIE CHCTEMbI
1. MndopmannoHHO-CIIpaBoYHas cucTeMa (CHpaBOYHO-TIpaBoBasi cucTema) «KOHCYIbTaHT IUTIOCH.
Cornamerne Ne HKII2016/JICB 003 ot 11.01.2016 mmst ucmosib30BaHHS B YYEOHBIX IIEISIX
6eccpounoe. OOHOBsIETCS peryaspHo. JIueH3uss Ha Bce KOMIBIOTEPHI, UCIONb3yeMble B y4eOHOM
nporecce.
2. Tlpodeccuonanpupie 6a3bl  gaHHBIX Ha Twiarpopme 1C: Ilpenmpustue ¢ AOCTYIHBIMHU
koHpurypanusmu (1C: ERP  Arponpombiienusiii kommieke 2, 1C: ERP Dwnepreruka, 1C:
Byxrantepuss momnoko3aBoma, 1C: byxranrepuss nrumedadbpuxu, 1C: byxranarepus snmeBatopa u
koMOukopmoBoro 3aBoaa, 1C: O6menut, 1C: Pecropan. @pont-odwuc). JluneHsnonHsiid 1oroBop Ne
H8775 ot 17.11.2020 .

13. MarepuajbHO-TeXHH4YECKOe o0ecnedeHne TUCUMILTUHbI(MOLYJIs)
MarepuanbHO-TEXHUYECKOE 00eCreueHne JUCIUTUIHHBIL:
OcHaiuenue ayauTopui
1. YuebHast aymuTopus Ui NPOBEACHUS 3aHATHI JEKIIMOHHOTO U CEMUHAPCKOT0 TUIA, TPYNIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTAlUH, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM arrecTaluu. AyIuTopus,
YKOMIUIEKTOBAaHHAsl CHEIHAJIM3UPOBAHHON MeEOENbl0 U TEXHHMYECKHMMM CpelcTBaMu 00yuyeHwus,
CITYXaIUMU JJIs TIPEACTABICHUS yueOHOM nHpOpMauu OOJIbIION ayTuTOPUN
2. YuebHas aymuTOpHs JUIsl IPOBEACHUS 3aHATUHN JIEKIMOHHOTO U CEMHHAPCKOTO THUIIA, IPYMIIOBBIX U
WHAUBUAYAIbHBIX  KOHCYJbTAlMH, TEKyIIEro KOHTPOJAS M  IPOMEXKYTOUHOM  arTecTaluu
(MpakTUYeCKUX 3aHATHH). AyIuTOpus, YKOMIUIEKTOBaHHAsl CIEUUATU3UPOBAHHON MeOenblo,
KOMITBIOTEpAaMH C HEOOXOIMMBIM MpOrpaMMHBIM oOecriedeHneM, BbIXxooM B «VHTepHET» U
KOpPIOPaTUBHYIO CETh YHHUBEPCUTETA
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4. IlomemnieHne Al caMOCTOSTENbHON paboThl.lloMerienne ocHaIEHO KOMIBIOTEPHON TEeXHHUKOM ¢
BO3MO)KHOCTBIO TIOJKIIIOUEHUs] K ceTH VHTepHeT M oOecreueHHeM [OCTyNna B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy OpraHU3alHH.

5. [omenenus a1 XpaHeHUs U TPO(PHIIAKTHIECKOTO 00CITy)KHBaHUS y4eOHOTO 000pY/I0BaHUSI.
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