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Ne Pazpen Kpatkoe conepxarue Jara, Ne [Tommucs
/n PTIT HM3MEHEHHU/ TOTIOHEHHS NpoTOKONa | 3aB.KaheApoil
(Momyst) 3aceaHus
xadeapst /
1 9 AKTyanu3alis MaTepuatbHo- Ne2 /
TEXHUYCCKOT0 00ECIIeUCHUS TUCIMIUIMEEL | 8.10.201%e—r—"—— /
2 8 AKTyanmuzanus y4eOHO-METOAHIECKOTO H Nel / /
HH(BOPMANHOHHOrO 06eCIIeUeH s 1.09.2020 r. /
/

JUACHHUITIAHBL

]

4

/




1 Ilein ocBOEHUA AUCLUIIINHBI

Leasimu oceoeHust ducyuniuHbl (Modyns1) OCHO8bl mpaHchopmayuu menaomsbl  SIBASFOTCS:
dbopMrpoBaHHe Yy CTY[EHTOB MpeJCTaB/leHHN O CHCTeMaxX W KOMIUIeKCaX HU3KOTeMIlepaTypHbIX
TeXHOJIOTUM, HU3KOTeMIlepaTypHbIX TEXHOJIOTHSIX, TEIUIOBBIX HAacoCaX, BCIIOMOraTe/lbHOM
TeI/I0TeXHUYECKOM obopy/j0BaHHHT KOMIL/IEKCOB HU3KOTEeMIIepaTypPHbIX TeXHOJIOT UM,
TEXHOJIOTHUECKUX XKHUKOCTSX, Ta3aX U Mapax, Kak TeIUIOHOCUTE/ISIX U pabounx Tenax
3adauu OucyunauHbl-pa3BUTHE Y CTY[IEHTOB KOHIBHUTUBHBIX, [eATeTbHOCTHBIX M JIMYHOCTHBIX
KauecTB B coOTBeTCTBUM C TpeboBanussMu ®T'OC BO; ycBoeHHe CTyjeHTaMU 3HAHWI:

- IpeMeTa, OCHOBHBIX €r0 pa3/esios;

-TepMO/IJMHaMHUYeCKUM OCHOBAM IpO1ieCCOB TpaHC(hOpMalliy TerJIOThI;

- orleHKaM 3 GeKTUBHOCTUA PabOTHI TETVIOTEXHUYECKUX YCTAHOBOK T10 TIPOM3BOZICTBY X0JI0/Ia;

- (QopmupoBaHUe Yy CTY/€HTOB YMEHHUH TeryioTeXHUYeCKMX pacueTOB M aHaju3a TpOLiecCoB,
COBepIllaeMbIX B yCTAHOBKAX HU3KOTEMIIEpPaTypPHOU TeXHUKUY;

- OCHOBaM KPUOTE€HUKH.

2 MecTo JUCIMILIMHBI B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMBbl MO/JTOTOBKH
0akasiaBpa

HuctyrnmHa b51.B.04. «OcHoBbI TpaHC(OpMaLMK TEMIOThb» BXOJUT B BapUaTMBHYHO UacTb
Bnoka 1 obpa3oBaTe/ibHOI IPOrPaMMBI.

st u3yueHUst AUCLUTUIMHBI He0OX0[UMbI 3HaHUS (YMeHWUsl, BjlafieHus1), ChOPMUPOBaHHbIE B
pe3y/ibTaTe U3yueHUs] OCHOBHBIX pa3/ie/ioB CAeAYIOIINX AUCLIUTIIH:
Matematuka (quddepeHLManbHOe ¥ MHTerpajibHOe ucurcienue, nuddepeHianbHble ypaBHeHNs,
yKC/IeHHbIe METO/Ibl, YPaBHEHHSI MaTeMaTUUeCKON (GU3UKN);
®dusuka (MosieKynspHasi Gu3MKa, TePMOAUHAMUKA);
Xumust (XuMu4ecKasi TepMOIMHaMKKa, XMMUUecKoe U (pa3oBoe paBHOBecHe.

I'mgporasogrHaMuKa (OCHOBHBIE (DU3MUECKHWe CBOMCTBA JKHAKOCTeH U Tra3oB, I000Me
TUIpOMeXaHUUeCKUX TIPOLIeCCOB, ypaBHEHHE ABWXKEHUs BSI3KOU >KUJKOCTU, PEXUMbI [IBIKEHUS,
TOTPaHUYHbBIN CJIOMN).

TexHuuecKasi TepMo/JMHaMUKa (TIePBbIA U BTOPOM 3aKOH TepMOJWHAMUKU, U/eanbHble U peabHbie
rasbl, BO/IsSHOM Tap, ha30Bble AMarpaMMbl).

3HaHus (yMeHUsl, B/aJieHUs), TOAy4yeHHble TIPU W3yueHWH JaHHOM [JUCLIMIUIMHBI OyayT
HeoOxozuMbl Tipu 3amute BKP, w3yyeHun QUCLUNIIMH: 3HeprocOepekeHHe B TeTVIOIHEPreTuke U
TEeIJIOTeXHOJIOTUSIX, TersioBble 3/eKTpUUecKre CTaHLUM, TeIUIOSHepreThyeckue CHCTeMbl
TIPOMBIIIJIEHHBIX TIPeATPUSITAN

3 KomnereHuu o0yuaroierocs, GopMupyemMbie B pe3y/IbTaTe 0CBOEHHUS JUCIHUIUTHHBI
(Mopyns) ¥ NIaHUpPYyeMble pe3y/IbTaThbl 00yYeHHs

B pe3ynbTaTe 0CcBOeHUS JUCLMIUIAHBI (MoAy/s1) «OCHOBBI TpaHCHOPMALU TEMIOThI»
obyuarormuiics fomKeH 00/1a/1aTh CIeAyOIMMMUA KOMITeTeHLMSMU:

CTpyKTy [11aHMpyeMble pe3yJibTaThl 00yUYeHUs]

PHBIN

3/IeMeHT

KOMITeTe

HIUH

OIIK- 2 - CmocoO0HOCTHH /€MOHCTPUPOBATh 0a30Bble 3HAHUS B 00/1aCTH
€CTeCTBeHHOHAYYHBIX [JUCLHHUIUIMH, TOTOBHOCTHI0 BBISIB/JAATH €CTeCTBeHHOHAYYHYIO
CYI[HOCTH TpPo0/ieM, BO3HMKAWIIUX B Xoje mpodecCHOHATbHOU JAesTeIbHOCTH;
NPUMEHATh /UIsi WX pa3pellleHdsi OCHOBHbIE 3aKOHbI €CTeCTBO3HAHMS, MeETOJbI




MaTeMaTHYeCKOro dHd/IN3ad 14 MO/Je/IMpOBaHHUA, TEOPpETHUYECKOI'0 Hu
IKCIIepUMEHTA/IBHOI'0 HCC/IeJ0BAHUA

3HaTh:

OCHOBHBI€ OripeJiesIeHrs U IMOHATHUA 0a30BbIX 3HAHUM B 00/1aCTH
€CTeCTBEHHOHAYUHBIX AUCHUIT/IMH
MeTO/bl pelIeHUA TUIIOBLIX 3d4d4 10 M3BE€CTHBIM aJITOPUTMaM U IMpaBHUJ/IdM.

YMeTh:

OOBSCHATH TUITUUHBIE MOJIe/TA 3a7iay B 00/1aCTH SHEPTeTUKH U OXPaHbI
OKPY>Karolllei cpefibl

00cyxathb crocoObl 3pdeKTUBHOrO pellieHust TPo6/ieM, BO3HUKAIOIIHUX B XO/e
npodeCcCUOHA/ILHOM ZIesiTe/IbHOCTH;

MPUMEHSTh COOTBETCTBYIOIIME 3HAHMS TIPH pelleHMu 3a7au B obsactu
HU3KOTEMITEPaTYPHOW SHEPTeTHKU U OXPaHbl OKPY KakOL[e Cpeibl

Bnagets

- MPaKTUYeCKMMU HaBbIKaAMU HCII0/Ib30BaHUS 3/1EMEHTOB JIeMOHCTpaLuu
MH(pOpMaL1K C NIpYB/eYeHeM KOMIbIOTePHBIX TeXHOJIOIUH;

-criocobamy IeMOHCTpaLM YMeHHs aHa/IM3UPOBaTh CUTYaLUIo criocobamMu
COBepILeHCTBOBaHUS NPO()eCCUOHA/IBHBIX 3HAHUN U YMEeHU! IyTeM
WCTO0/Ib30BaHUs1 BO3MOXKHOCTeH MH(POPMAaLMOHHOW Cpeibl.

-MeToZlaMu cbopa ¥ JleMOHCTpalMyd Hai/leHHOM vHpopMaLuy 18
MPOEKTUPOBAHKS SHepProcOeperarx HU3KOTeMIIepaTypHBIX SHEProoObeKTOB
Y UX 3/1eMEeHTOB

IIK — 9 crnoco0HOCTHI0 00ecreuyuBaTh CO0/II0/ieHHe IKO0T0rHUeCKOoii 0€30MacHOCTH Ha
MPOHU3BO/ICTBE U IJIAHUPOBATh K03aIMTHHIE MEPONPHUATHA U MEPONPHATHUS 110
HEPro- U Pecypcociepe)KeHHI0 Ha MPOHU3BO/ICTBe

3HaTh OCHOBHbIE ~ METO/bl  COOJIIOJileHUsT  JKOJIOTHYeCKOW  0e30macHOCTM — Ha
TIPOM3BO/ICTBE U MJIAaHUPOBATh K03aIUTHBIE MEPOTIPUSITUS
-OCHOBHbIe MEPOTPUSITHS TI0 SHEPTo- U pecypcocOepeskeH|I0 Ha TIPOU3BO/ICTBE

YmeThb 00CyX/1aTb OOBSCHATb, BBISABISATH W CTPOUTH THUITMUYHbIE MOZEIU PpeIIeHUs
9KOJIOTHUECKUX U 3HeprecOeperamumx 3agau

BnaseTh | MpakTUYeCKMMM HaBbIKaMM peIlleHUs] 3aJad B 00JIaCTM SHEPreTUKH M

5K03aLUTHbIX MEpPONPUITUN
MEeTO/IaMH1 PelleHHs TPaKTUUeCKUX 3aJau B 00/1acTh 3HeprocoepekeHust




4 CTpyKTypa U cofiep)KaHue AMCHUIIMHBI (Moay/isi) "OcHoBbI TpaHchopMaIuM TenaoTbl"
OO011jas1 TPY0€MKOCTh AUCILIUTUTMHBI COCTaB/IsIeT 4 3aUeT. eIMHULIBI - 144 aka/. yaca, B TOM UKCJIe:
-KOHTaKTHast paboTa - 58,1 akaj|. uacos
-ayauTopHas paborta - 54 aka/. uaca;

-BHeayAuTOpHas paborta - 4.1 akaf. yaca

- caMocTosiTenlbHast pabota — 50,2 aka/|. uacos;
-TIOAATOTOBKA K 3K3aMeHy - 35.7 akaZl. 4acoB

AynuTopHas g
KOHTaKTHast QE g N
= pabota 4 7 @dopMa TeKyLLero KOHTPOJIst E . E
Pa3zesn/ Tema ¢ | (B akag. yacax) E § Bug, camocrosiTesibHOM yCIieBaeMOCTH U i & o a
JUCLUIIVHBI 5 < g x| 5w e paboTbl NIPOMEKYTOUHOU .Q B GE) q
O = %E E E 9 = aTTecTaluu 2 = E
SRR R 5 &
Rleg o o O L(_E
Pazpgen 1. TerioTpaHchopMaTopsl.| 5
TeopeTryeckre OCHOBBI pabOTHI.
Tema 1.1 Beezenuve. Knaccudukanms 51| 2 4 [Touck 1ONOTHUTETEHOU Texy11i KOHTPOJIb OIIK-2 —
TPaHC(OPMATOPOB TEIIOThI VMH(OpMaLMK 10 33/laHHOM TeMe yCrieBaeMOCTH. 3y8,
(pabota ¢ bubmorpacdryeckum [Tpe3eHTaryu IK-9 —
Marepuajamy, ClipaBOYHUKAaMU, y8
KaTrajoram, C/10BapsiMy,
sHLUKAoNeAusMU). [MI3Nel,2]
Tewma 1.2 [Tapo>KuKOCTHBIE U 5|12 5/11 |15 BeirosiHeHWe TipakTHuecKux pabot| Tekyiiuii KOHTPOJIb OIIK-2 —
abCcopOIMOHHBIE YCTAaHOBKU U MPOLECCHI B (pewienne 3azau), NpefyCMOTPEHHBIX |yClIeBaeMOCTH 3ys, I1K-
HUX paboueil mporpaMMoil UCLIUTITUHEL. 9-ys
[AKPNel,2]
Tema 1.3[IpocceniipoBaHue, OXKUKeHHe 517 4/11 |10 BbimosHeHWe TIpakTHUeCcKUx pabot|Tekyluii KOHTPOJIb OIlK-2 -
peasibHBIX ra3oB. ['a30)kKuAKOCTHBIE (pewieHne 3azau), NpefyCMOTPEHHBIX |yClIeBaeMOCTH 3y8,

TeryIoTpaHChOpPMaTOphI

paboueii MporpamMMmol JUCIUTUIMHBI.

[AKPNe3]




AynuTopHas )
KOHTaKTHasl 8 § N
= pabota E 7 @dopMa TeKyLLero KOHTPOJIst E . E
Pa3szesn/ Tema ¢ | (B akap. vacax) 2= Buj1 caMoCTosATeIbHOM yCI1eBaeMOCTH U N g Z 8
JUCLUILIVHBI 5 . : 5 5 paboTbl IIPOMEKYTOUHOU S g = q
Ol §|5E| EE g aTTecTaluu MﬁngE
IEHEHEE ) 208
S| T| S| 38 o &
Rleg o o O S
HTtoro no pasaeny 5 (21 9101 | 29
Paspen 2. HuskoreMiiepatypHble 5
TerI0TpaHC(OpPMaTOphI
Tema 2.1 Kprorenssle yCTaHOBKU U 51| 8 5/11 10 |BomosiHenve mipakTHueckux pabot|IIpoBepka OIIK-2 -
TMIPOLIeCChI B HUX (pereHvie 3azau), TpeyCMOTPEHHBIX |MHAWBU/Ya/lIbHbIX 3a/JaHUI  |3Y8,
pabouyeii TporpamMMON [JUCLIUTTHBI.
[AKPNe4 |
Tema 2.2 IlomyuyeHne  TpoOAyKTOB| 5 | 7 4/11 18.1 |BomonHenue mpakTHueckux pabot|IIpoBepka OIIK-2 —
pasziesieHus BO3/yxa (pewieHue 3azau), NpejyCMOTPEHHBIX |MHJUBUAYa/IbHBIX 3aaHuil. |3ys, [1K -
paboueil TpPOrpaMMOMN TUCIATITUHEL. 9yB
[MO3Ne3]
[ToaroroBka K MpOMeXyTOYHOM 5 3.1 |BoimosiHeHue mipakTHUeckux pabot|IIpoBepka OIIK-2 —
aTTecTaluu (3K3aMeH) (pellieHre 3a/au.), NpelyCMOTPEHHBIX | UHAUBUAYaIbHbIX 3a/laHUM  |3Y8,
paboueii TporpamMMON JUCLIUTITHHBI. [TIK-9 3yB
[M3Ne4 | -
Hroro no paspeny 5|15 921 | 21.2
HToro no AucuunInHe 5|36 18/611| 50.2 IIpomexxyTouyHast

arTrecTranus (3K3amMeH)




5 O0pa3oBaTe/ibHbIE H HHPOPMAIHOHHBIE TEXHO/IOTHH

7151 peltieHyst IpeyCMOTPEHHBIX BU/IOB yueOHOM pabOThI MPU U3yUYeHUH JAUCIUTTAHbI
«OcCHOBBI TpaHC(OPMAIMH TEIIOTHI » B KaueCcTBe 00pa30BaTe/IbHBIX TEXHOIOTHIA UCTIO/B3YHOTCS
KaK TPaJULIMOHHbIe, TaK ¥ TEXHOJIOTHUH MTPOEKTHOTO 00yUeHUsl.

WHdopmalMoHHas JeKLysl — Moc/iefloBaTe/IbHOe M3/I0)KeHWe MaTepuana B JUCLIMIITMHAPHOM
JIOTWKe,  OCYIIeCTBIsieMOe  TIPeMMYIeCTBeHHO  BepOalbHbIMU  CpejCcTBaMu  (MOHOJIOT
riperoziaBateJisi). Tak)ke UCTIOIB3YHOTCS UHPOPMAI[MOHHO — KOMMYHUKALIMOHHBIE TeXHOIOTUU

[TpakTHyeckoe 3aHsSTHE, TIOCBSIIIEHHOE OCBOEHMIO KOHKDETHBIX yMeHHH W HaBLIKOB TI10
TIpe/l/IOKeHHOMY alrOPUTMY.

[Tepesaua HEOOXOAMMBIX TEOPETUUECKHWX 3HAHWKW W (OpPMUPOBaHHE IIpe/CTABIeHUHM TI0
KypCy MPOUCXOAUT C TIPUMEHEHHEM MY/IbTUMEAUMHOr0 000pyAoBaHMs. JIEKIIMOHHBIM MaTepua
3aKpervIsieTCss Ha TMPAKTUYeCKUX 3aHSATHSIX, T/je TIPUMeHsIeTCsI COBMeCTHasl /1esiTe/IbHOCTh CTYZIeHTOB
B TpyIme, HalpaB/leHHass Ha pelleHWe o0OIIeld 3a7aud TyTeM C/I0OKEeHUs pe3y/bTaToB
WH/AVWBUAYaNibHOW  paboTel  ujeHOB  rpynmbl. /It pa3BUTUS W COBEpIIEHCTBOBAHUS
KOMMYHHUKATUBHBIX CITOCOOHOCTeH CTY/IeHTOB OpPraHW3YIOTCSl TIPAKTUUYECKHe 3aHATUS B BUJE
JUCKYCCUM, aHa/iM3a peaybHbIX TPOOJeMHBbIX CUTyalud U MeXIAUCLUTUIMHAPHBIX CBs3eld U3
pa3MuHbIX 00JsiacTeil B KOHTEKCTe pellaeMoi 3azaud. CamocrosiTesibHasi paboTa CTHMYJTUPYeT
CTY/IEHTOB K CAMOCTOSITe/TbHOM MpopaboTKe TeM B Mpoliecce HarmicaHWs ped)epaToB MOATOTOBKU K
JUCKYCCUSIM, K KOHTPOJIbHBIM paboTaM W TeCTUpPOBaHWIO. [Ipy opraHu3aiy CaMOCTOSITe/TbHOM
pabOThI CTYZIEHTOB UCIOJTB3YHOTCS 3/IEKTPOHHBIE BePCUU KypCa JIeKLIUH.

CTyIeHTbI TaK)Ke BBITIO/THSIIOT TBOPUYECKUM MPOEKT, KOTOPKIM, Kak MpaBU/IO, He UMeeT AeTalbHO
npopaboTaHHOM CTPYKTYPBI; yueOHO-TI03HaBaTe IbHasI [eITeTbHOCTb CTYZEHTOB OCYIIIeCTBISIETCS B
paMKaxX paMOYHOT0 3a/laHusl, TIOJUUHSISICh JIOTUKe ¥ UHTepecaM YYaCTHHUKOB TIPOEKTa, XKaHPY
KOHEeUHOTo pe3y/bTaTa - UH(GOPMAIIMOHHOTO JOK/Iaza.

6. YueOHO-MeTOjuUeCKOe ofecrieyeHre CaMOCTOSITe/IbHOW PadOThI CTY/IeHTOB
OueHoyHble CpeAcTBa [/l TeKYIIero KOHTPOJISi —yCIIeBaeMOCTH, IPOMEKYTOUHOU
aTTecTalyy 10 UTOTaM OCBOEHHS IUCLIUTTUHBI.

IIpumepHbIe ayANTOPHBbIE KOHTPO/IbHBIE padoThl (AKP)
AKPNel PaccuuTaTh CXeMy aMMHUaYHOW OJHOCTYIIEHHOW KOMITPECCHOHHOW XOJI0JUIbHON

YCTaHOBKM [I71s1 CJIeAYIOLMX YC/IOBUI: 3alaHa X0JI0/I0NPOU3BOAUTENBHOCTE Qp, TeMIiepaTypa
XJ1a/IOHOCUTEJISI Ha BXO/e — BBIXO/Ie U3 UCITapUTesIsi

B Qo> KBT Temnepartypa TemmnepaTypa
XJIaZIOHOCUTETIS oXJIaXKzarolLelt Bo/bl
(Bx0[, BbIXO[ B Ha BXO/Jie — BBIXO/IE 13
WCIapUTesIb) KOHZIeHcaTopa

°C °C

1 18 (-16)-(-23) (20)-(27)

2 25 (-15)-(-24) (21)-(28)

3 20 (-16)-(-25) (20)-(25)

4 19 (-17)-(-23) (22)-(28)

5 40 (-15)-(-25) (20)-(27)

6 55 (-16)-(-23) (21)-(29)

7 60 (-15)-(-24) (20)-(26)

8 75 (-16)-(-25) (23)-(29)

9 80 (-17)-(-23) (22)-(28)

10 95 (-15)-(-25) (20)-(27)

11 90 (-16)-(-23) (21)-(29)

12 85 (-15)-(-24) (20)-(26)




13 80 (-16)-(-25) (23)-(29)
14 30 (-17)-(-23) (20)-(26)
15 45 (-15)-(-25) (23)-(29)
16 30 (-15)-(-24) (22)-(28)
17 20 (-16)-(-25) (20)-(27)
18 15 (-17)-(-23) (21)-(29)
19 90 (-15)-(-25) (20)-(26)
20 80 (-15)-(-24) (20)-(27)
21 85 (-16)-(-25) (21)-(28)
22 60 (-17)-(-23) (20)-(25)
23 70 (-15)-(-25) (22)-(28)

AKPNe2 PaccuuTaTh CXeMy OAHOCTYIIEHUATOTO TETJIOBOTO HAacoca [jisi IPOMEXXYTOUHOTO TI0Zl0rpera
TEeTJIOHOCHTEJISI C TelJIONpou3BoAuTebHOCTEI0 Q, KBT. B KauecTBe ncToyHrKa — peuHasi Boga(tHl uta2 ),
TemriepaTypa BOAbI Ha BX0/ie B OXJIaZIUTe/b U BbIX0O/e U3 KoHgeHcaTopa ( tB1 ute2 ),) Pabouee BerriecTBO —
aMMHaK

tHl tH2 tBl tB2 Q, kBT
1 12 7 30 45 50
2 10 6 32 47 54
3 9 5 29 44 48
4 13 8 33 46 59
5 11 5 30 48 60
6 12 7 30 45 63
7 10 6 32 47 47
8 9 5 29 44 58
9 13 8 33 46 50
10 |11 5 30 48 54
11 |13 8 29 44 48
12 | 11 5 33 46 59
13 |12 7 30 48 60
14 |10 6 30 45 63
15 |9 5 32 47 47
16 | 13 8 29 44 58
17 | 11 5 33 46 48
18 | 12 7 30 48 59
19 | 10 6 33 46 60
20 |19 5 30 48 63
21 |13 8 29 44 47
22 |11 5 33 46 58

AKPNe30rmpezieiiTh X0/10A0TPOU3BOAUTENBHOCTb TEPMOAUHAMUYECKON CUCTEMbI, B KOTOPOU
BO3yX B KosinuectBe D = (Kr/c) pacimpsieTcs oT AasnaeHus Pr, MIla go P,=0.1MIla npu
TeMIlepaType OKpY>KaroLiei cpefibl

P.,, MIla D = (kr/c)
1 10 100
2 12 40
3 11 80
4 14 75
5 16 90
6 10 50
7 11 120
8 12 100
9 14 80
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AKPNe4

PaccuuTath [pocCCe/bHBIA OXKWKHUTeTb BO3/AyXa, pabortatommii mo cxeme JIHHAa.VcxomHble
napametpbl P1=0.1 MIla, T1= 293K.3asaHbl napaMeTpbl CKaToro BO3[yXa, U30TePMUYECKUI U
3JIEKTPOMeXaHUYeCKUU K11l KOMIIpeccopa

P2,MIla Quson, KIDK/KT | N s e
1 10 13 0.6 0.9
2 12 12.5 0.7 0.85
3 14 14 0.65 0.88
4 11 12 0.6 0.92
5 9 13.5 0.7 0.9
6 12 13 0.65 0.85
7 14 12.5 0.7 0.88
8 11 14 0.65 0.92
9 9 12 0.6 0.85
10 10 13.5 0.7 0.88
11 12 12 0.6 0.92

TIpuMepHbIe HHAUBH/YA/IbHBIE JoMalnHue 3axanusa (U/13)

NJ[3Nel «Poab HUBKOMeMnepamypHoU mexHUKU 8 Memasaiypauu»

1.
2.
3.
4.

KakoBa posib HU3KOTemrepaTypHOW TeXHUKHU B Pa3BUTUUA SKOHOMUKU CTPaHbI?
OcHOBHBIe TOTpeOUTeNM MPOYKTOB pa3ie/ieHust BO3/yXa

Kakuie TpeboBaHMS MPebSIBISIOTCS K KAUeCTBY MPOAYKTOB pa3ziesieHust BO3AyXa.
Kakue rpaduiku notpeb/eHust MPOAYKTOB paszie/ieHus BO3ZyXa Bbl 3HaeTe.

5.Kak knaccuuuypyroTcs TpaHC()OpPMaTOophl TEMIOTHI.

H]I3Ne2 «TpaHcgopmamopbl mensombl.Pobouue mena mpancgpopmamopos menia»

Nk W=

KackasiHble 1 pereHepaTBHbIe TpaHC(HOPMATOPhI TETIOTHI .

OO0111ast xapaKTepUCTUKA XJ1aZloareHTOB U KPUOAreHTOB.

A6copb1oHHbBIe TpaHC(HOPMATOPBI TEIJIOTHI.

CrpyliHble TpaHCYOPMATOPbI TET/IOTHI.

I"a30KuAKOCTHBIE TPaHCPOPMATOPhI TETUIOTHI.

KpuopedpuwkepaTophl ¢ ApoccenbHOW CUCTEMOM OKOHYATe/TbHOTO OXJIaXKeHUs
KpuopedpukepaTopbl € JeTaHAepHON CUCTeMON OKOHUATeIbHOTO OXJIaXKeHUsI

HJ[3Ne3 «I1poyecchbl odxcudiceHuss u pekmucpukayuu»

1
2
3
4.
5.
6
7
8
9

OcobeHHOCTH CHUCTeM OXKIDKEeHUsI, 3aMOPaKUBaHUS Y HU3KOTEMITepaTyPHOTO paszieieHuss;
CBolicTBa HU3KOTEMIIepaTypHOU HM30/ISLUN

Knaccugukarys KpUoreHHbIX yCTaHOBOK U LIUKJIOB.

PeanbHble IUK/bI KpUOTEHHBIX YCTaHOBOK. Llukn Netinanara, Knoma n Kanuier.
X0J10[0TIPOU3BO/IUTE/IBHOCTB, IT0TepPH, 3((HEKTUBHOCTb peabHbIX LIUKJ/IOB.

[MTousiTe GMHapHOM cMecH. 3aKOHBI pa3fie/ieHrs OMHapHBIX CMecei.

[Tpouecch! KuUTeHNs: ¥ KOHeHcalii OMHApHON CMeCH.

I[Mporiecc pektuduKaly 6MHapHOM CMecH.

CxeMbl peKTH(UKAL[MIOHHBIX KOJIOHH /IJIs1 pa3ziesieHust OMHapHOW CMeCH.

N/I3Ne4 «Bo3dyxopa3oenumesibHble YCMAaHOBKU»



. Biounasi cxema Bo3zyxopas/jeiTe/IbHOM yCTaHOBKH.
. Knaccudwuxkaius BPY.

OO011iast XxapakTeprucTrKa BPY, IpUHITUITBI TOCTPOEHMUS.

1
2
3
4, Tengenuuu pa3sutrs BPY. DHepreTuueckre rmokasarTeu.
5.
6
7
8

TexHosorust pa3jesieHust BO31yxa.

. X0JI0[I0TIPOU3BOAUTETLHOCTD U ee COCTaB/IsitoIIre Ajst BPY pa3imvuHbIX TUIIOB.

PeryyvpoBaHue nipousBoauTe/IsHOCTH BPY.
Criocobb1 KOMIIEHCAI[iM HePABHOMEPHOCTH MOTpeb/ieHrst IPOAYKTOB pa3jernenusi BPY

HJI3Ne5 «mpaHcnopm npodykmoe pasoe/ieHust 8030yXa»

CxeMbl CHabKeHUs1 MPe/IIPUATHS Ta3000pa3HBIMU MPOAYKTAMH paszie/ieH|s BO3zyXa.
Knaccuduikarwst Tpy60rpoBoZoB /i71st TPAHCIIOPTa TIPOJYKTOB pa3zesieHust BO3Ayxa.
[TpoekTHpoBaHue TPyOOMPOBO/IOB /ISl TPAHCIIOPTA MPO/YKTOB pa3/e/ieHHst BO3/yXa.
JKuiKoCTHBIE KPUOTEHHbBIE CUCTEMBI.

Marepuansl Tpy0, apmarypa.

ik



7. OnleHOYHBbIe CPe/iCTBA NPOBeeHUs NPOMeXXYTOYHO! aTTecTaluu

a) HJIaHI/IPYEMLIe pe3y/bTaThbl OﬁquHI/IH H OI€HOYHbIE CPeACTBA /I MPOBeACHUA HpOME)KYTO‘IHOﬁ dTTeCTalluu:

CTpyKTypHbIH
3/1eMeHT
KOMITeTeHLIUN

[TnaHupyemMble pe3y/bTaThl 00yUeHHS

OrjeHOUHBIe CpeficTBa

OIIK- 2 — cioco0HOCTBLIO A€EMOHCTPHPOBATDb 0a3oBhbIe 3HAHHA B 00/1aCTH €CTeCTBEHHOHAYYHbIX JUCIUII/IUH, TOTOBHOCTHH0 BbISABJ/IATH
€CTeCTBEHHOHAYYHYH0 CYIIIHOCTb l'lpOﬁf[EM, BO3HUMKAKIIIUX B X0/ae HpO(i)ECCPIOHaJIbHOﬁ AEATE/IbHOCTH; IPUMEHATDb /I UX Pa3pelIeHuss OCHOBHbIEe
3dKOHbI €CT€CTBO3HAHHUA, METO/AbI MATEMATUUYECKOI'0 dHA/IN3d U MOI€/IMPDOBAHUS, TEOPETUYECKOI'0O H JKCIIEPHUMEHTA/IBHOI'0 HCC/I€JOBAHUSA

3HaThb

OCHOBHbIE OTIpe/ie/IeHHs U TIOHSITHS

0a30BbIX 3HAHUM B 00/1aCTH
€CTeCTBeHHOHAYUHBIX JAUCIUIIUH

METOZIbl ~ peIlleHHs] THUIOBBIX 3aJau [0
W3BECTHBIM aJITOPUTMaM U MpaBUJIaM.

HEPGHEHL TEOPETUUECKHX BOIIPOCOB K 3K3dMEHY:

1.Knaccudukaiysi KpMOTeHHbIX U XOJ0W/IbHBIX YCTaHOBOK. TeryioBasi TpaHcopMariusi.
2.06/1aCTH UCTI0/Tb30BaHUS TEIJIOBBIX TPaHC(OPMaTOPOB

3.0011Mii TPUHIUIT OXJIAXKIEHHST

4.Knaccudukaiys TerioBbix TpaHC(HOPMaTOPOB

5.1Juknrueckere U HeLUK/IAUeckKue rponecchl. Llukn KapHo €O cTalpoHapHbIMU
rporieccamu

6.Kacka/iHble 1 pereHepaTHBHLIE TEIJIOBbIe TPaHC(HOPMATOPEI

7.9KcepreTUueCcKUii MeTo/| aHamr3a paboThI TETVIOBBIX TPAaHC(HOPMATOPOB

8.Cxema wuzeanbHOTO MapoOXXUIKOCTHOTO TeruioTpaHc(opmarTopa. Y/esbHble 3aTpaThbl
paboThLI.

9.XapakTepHble HepreTUUYeCKye 30Hbl B HU3KOTEMIIepaTypHOU 061acTi
10.XapakTepuCTUKU KpUOAreHTOB U X/1aZj0areHTOB

11.PeanbHblii  TIAPOXKUAKOCTHBIA ~ TETUIOBOM  TpaHCopmaTop.  DHepreThuyeckve
XapaKTePUCTUKU. XOM0AUMbHBIN KO3(DPUIeHT

12.ITpouecc apoccenvpoBanus. duddepeHianbHbiii Apoccenb — 3ddekt [xoynas —
Towmmcona. MTuBepcus.

13.Kpuopedpwxkepatop JIunge. JHepreTrueckuii 6anaHc KpropedprkepaTopa.

14. N peanbHble POLIECCHI OXKUXKEHUS U 3aMOPaKUBaHUS ra30B

15.bnouHasi cxema BO3yX0Opa3/e/IUTe/IbHON yCTaHOBKHU

16.0xxwxurens JIuHge.




CTpyKTypHbIH

3/1eMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHUs OrneHOuHBIE CpefCTBa
KOMIIeTeHLINU
17.KBasunukn Knoga, Netinanara, Kanuis
18.TexHUKO — S5KOHOMUUECKOe COIOCTABJ/IEHUE OKVKUTE/IbHBIX [IUK/IOB
19. Bunaphbie cMecu. 3akoHsbl Payss, JansToHa u KoHoBanoBa fijisi OMHapHBIX CMecei.
20.VMcriapenue GUHapHON cMecH
21.dednermarusi OMHApHOW CMeCH
22 .PektuduKalus. Y CTpOHCTBO peKTHU(hHUKAI[MOHHOW KOJIOHHBI
23.PaboTa KOJIOHHBI JBYKPaTHOW pPeKTH(UKAL[KA BO3TyXa
24.KomriaHOBKa BO3/yX0pa3/e/IuTe/IbHbIX YCTaHOBOK HU3KOI'O /laB/IeHus
25.ITpou3BO/CTBO UHEPTHBIX ra30B
26.CucreMbl TpaHCIIOpPTa U paclipe/ie/ieHrs IIPOAYKTOB pas/e/ieHrs BO3LyXa
Ymetb OOBSICHSATH TUITMUHBIE MOJIE/TA 3a7lay B
006/1aCTH SHEPTeTUKU U 0XPaHbI .
OKpYKAKOII[ei CpeTbI ITprMeps! pakTUUeCKUX 3a[aHUM:
06CYKAaTh CrIOCOBBI 3DEKTUBHONO 1. IlpousBecTH COIOCTaBUTe/IbHbIE pacyeTbl SHEpro3arpar [JBYX XOJOAW/IbHbBIX
pelLeHust Ipo6/IeM, BO3HUKAIOLUX B XOZ|e yCTaHOBOK Xosofornpou3BoauTebHocTei0 100KBT, paboTaromyx Ha aMMHake U
npoeCcCHOHABLHOM /IesTe/IbHOCTH; xnasoHe R-123. CorocTaBUTh X0/10/[UbHbIE KO3(hOULIMEHThI
IIPUMEHATL COOTBETCTBYIOLME 3HAHWUSA TIPU 2. Ouenure 3¢ ¢eKTUBHOCTb NMPUMEHEHHsl TeIJIOBOr0 Hacoca Ha XjajoHe R-123 u
pelieHnn 3ajad B obnacTu 3/IEKTPOOTOIUTETLHOTO KOT/IA [IJISl 3a/jaUk OTOTUIEHHS! 3aHusI TIoIaAp0 200M
HU3KOTeMIlepaTypHO1 SHepreTHKU v
OXpaHbl OKpY>KaroIlei cpe/ibl
Bnapets - IPaKTUYeCKUMH HaBbIKAMU 3alaHus Ha pellieHre 3a/ja4 U3 podeCcCOHaTBHOM 00/1aCTH, KOMIJIEKCHBIE 3a/IaHUs

VICTI0/Tb30BaHUS 3/IEMEHTOB IeMOHCTPALIUH
VMH(OpMaLMK C NpUBJIeUeHHUEeM
KOMITBIOTEPHBIX TeXHOJIOTUH;

-Criocob6aMu IeMOHCTPaLUM YMeHUsI
aHaM3MpOBaTh CUTYALMIO CrIocobaMu
COBepILLeHCTBOBaHUs MPoecCoHaTbHbBIX
3HaHWM U YMEHUH MyTeM UCTO0Ib30BaHUs

[TpousBectu KOMIIIEKCHBIN pacuyer BO3/lyXOpa3/ieuTenbHON YCTaHOBKH,
ripefiHa3HaYeHHOW /1J11 OAHOBPEMEHHOI'0 MOyUeHHsI TEXHUYeCKOr0 KMC/I0PO/ia BbICOKOTO
naBnenuss (o 20 MIla) B konuuectBe 280 HM3/u KoHueHTpanued 99,8% 02 wu
razoobpa3Horo asorta ocoboii uucTOoThl B KoiMuecTBe 1650 HM3/u KOHIIEHTpaijvei
99,999% N2.

Konri.N2 Pacxog N2 um®

/a

G., HM® /u Ko 02,%




CTpyKTypHbIH

371eMeHT [TnaHupyemMble pe3y/bTaThl 00yUeHHUS OueHOUHbIe Cpe/iCTBa
KOMIMETEeHLIU
BO3MOXXHOCTeM UH(OPMAIIMOHHOU Cpe/ibl. 1 280 99.8 99.87 1800
-MeTofiamu  cbopa W JieMOHCTpaLuH || 2 300 99.5 99.999 1900
Hali/leHHOH uHbopMauu st || 3 340 99.7 99.85 1670
MPOEKTUPOBaHUS 9HeprocOeperamIyx || 4 310 99.8 99.92 1650
HU3KOTEMITEPATyPHBIX SHEPro0OHEKTOB U X || § 270 99 5 99.999 1680
5JIEMEHTOB 6 300 99.7 99.85 1900
7 340 99.8 99.92 1670
8 310 99.7 99.999 1650
9 270 99.8 99.85 1680
10 300 99.6 99.92 1690

IIK — 9 cioco6HOCTBHI0 00ecieunBaTh COO/TIOieHHE IKOIOTHUeCKOH 0e30MacHOCTH Ha MPOU3BO/ICTBE M IVIAHMPOBATh K03alUTHbIE MepONPUATHUS
¥ MePOTIPHUSATHA 110 YHEPIo- H Pecypcochepe;keHHI0 Ha MPOU3BO/ICTBe

3HaTb OCHOBHBbIE MeTO/bl cobsmrozienvst | ITepeueHn BompocoB, HEOOXOAUMO 3HATh:
5K0JIOTUYECKOU 6e3omacHoOCTU Ha | 1.IIprumHbl BO3HMKHOBEHUSl HapyllleHWW TPU 3KCIUTyaTallud BO3[yXOpas3Ae/uTe/bHbIX U
MPOU3BO/CTBE Y TJIAHUPOBATh 3KO3AIUTHBIE | XOJIOAWIBHBIX YCTaHOBOK
MepOTpUSTHS 2.Kak B3aMMo/ieliCTBYIOT POAYKTHI pa3zie/ieHus Bo3yXa C pa3/MUHbIMU BellleCTBaMHU
-OCHOBHbIe MepOorpusiTusi Mmoo 5Hepro- u|3.Kak mNpoBOAUTCS KOHTPO/b 3arpsi3HEHHOCTU BO34yXa, ITPOBOJUTCS MOHUTOPUHT
pecypcocOepe>xeHHI0 Ha ITPOU3BO/ICTBE COCTOSIHUSI BO3/1YIIIHOM Cpe/ibl
5.ITepeunciiite TpebOBaHUS K pa3MelTieHHIo 11eX0B ¢ BPY
6. [TepeuncinTe, Kakve B3pbIBOONACHbIE IPUMeCH KOHTPOJIMPYIOTCS B BO3/yXe
7. KakuMm TipaBWIaM [O/DKHbI OTBeYaThb TIpUMeEHsieMble I1[€eHTPOOEKHbIE U OCEeBbIe
KOMITPECCOPbI
YmeTb 00CyX/1aTh OOBSICHSATD, BBISB/IATL U CTPOUTSD | [IpakTHUeCKUe 3a/jaHus:

TUITMYHbIE MO e/I1 PelleHHa SKO/JTO0T'nUeCKHUX
n aHepreCGepera}omI/IX 3aia4d

1.MO>XHO /1M 3aMeHUTh KHMC/I0PO/HbIe MAaHOMEeTPhI Ha BO3/YLLHbIE
2.ITepeuncivte TpeOOBAHMS K aBTOMATHKe KUCIOPOAHBIX KOMITPECCOPOB

3 KeM yTBep)K[ar0TCsl SKCITyaTallMOHHBbIe 3/1eKTPUYeCKUe CXeMbl

4.MO>KHO JTU TIPOBOJTUTh PEMOHT 3/IEKTPOOOOPY/10BaHUS 6€3 CHATUS HaMPSHKEHUST
5.Kak yacTo mpoBOJsITCS aHA/IM3bl COCTAaBa BO3/IyXa B 30He paboT




CTpyKTypHbIH
37IeMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHUs OrjeHOUHBIe CpeficTBa
KOMITeTeHLIUU
Biagets TpaKTUUeCKUMH HaBbIKAMU pellleHus1 3a71ad | 3afaHust Ha pelieHue 3a/iau U3 npogeCcCUOHaIbHON 00/1aCTH, KOMITJIEKCHBIE 3a/JaHusT
B 00/7acT SHEPreTMKA U 3Ko3alUTHBIX | 1. KakoB mopsiziok mpoBejeHNsi pPEMOHTOB YPOBHEMEPOB HIDKHel 1 BepXHel KoJIoHHbI BPY
MepOIPUSITUN 2.CKOJ/IbKO BpeMeHH XPaHSTCs IaHHbIe CaMOTIUIIYIIIUX TIPUO0OpPOB
MeTO/laMH pellleHHs] TIPaKTUUeCcKUx 3ajay B | 3. B Kakoil meproj peMOHTUPYIOTCS 371eKTPONPHBO/IbI BblJjaul MPOJYKL[MOHHOTO a30Ta 1
obsiactu 3HeprocOepekeHust KUCJIOpOZa
4. Kak mipoBoAuTh paboThI Ha TIIOMIA/IKe, Te BO3MOXKHO TOBBIIIIEHHOe Co/iepyKaHre a30Ta
5. Kak npon3BoguTcst oTorpeB TpyOOITPOBOIHOY apMaTypBhl.




0) ITopsAoK NpoBeJeHUsI MPOMEXYTOUHOU aTTeCTaljuH, NMOKa3aTe/ i U KPUTEPUH
OLIeHUBAHMS:

[TpomMexxyTouHasi arrecTaius 10 AuciUiiiHe «OCHOBbI TpaHCQOPMAIMKU  TeryiOThI»
BK/TIOUAeT TeOopeTUueckre BOTIPOCHI, TIO3BOJISIOIIME OIIeHHWTh YPOBEHb YCBOEHUs 00yuaromyiMUCs
3HaHWM, TPU YCJIOBUU BBITIOJHEHUS] TEKYIIUX TPaKTUUeCKUX 3aflaHUid, BBISBJISIOUIUX CTereHb
chOpMHPOBAHHOCTA YMEHUI U BjafleHWH, TPOBOAUTCS B (hopMe 3aueTa M 3allUThl BbITIOJHEHHOW
KOHTDPOJILHOM pabOTHI.

OK3aMeH 10 JaHHOM AUCLMIUIMHE TPOBOAUTCS B YCTHOM (opme T0 3K3aMeHal[MOHHBIM
Ounetam, KaXKZbIi 13 KOTOPBIX BK/IIOUAeT 2 TEOPETUUECKUX BOIIPOCA.

IToka3aTe/ i U KpUTEPUH OL[eHUBAHUSA YK3aMeHa:

— Ha OIIEHKY «O0TJIMYHO» (5 0a/IoB) — OOYYalOLIUICS [IEMOHCTPUPYET BLICOKWUN YPOBEHb
copMHPOBAHHOCTH KOMITETEHLIMH, BCECTOPOHHee, CUCTeMaTHUeCKoe U T/Ty0oKoe 3HaHHe yueOHOro
MaTepuasna, CBOO0JHO oTriepupyeT 3HaHUSAMH, YMEHUSIMU, TIPUMeHsIeT UX B CUTYal[UsiX MMOBBIILIEHHOM
CJIO’KHOCTH.

— Ha OIIeHKYy «xopomo» (4 6anma) — 0Oy4aroOI[UICS 1eMOHCTPUPYET CpeIHUN YpPOBEHb
cOpMUPOBAHHOCTH KOMIIETEHIM: OCHOBHble 3HaHWs, YMEHHWs OCBOEHbI, HO [IOIyCKarTCS
He3HAUUTe/TbHbIe OIIMOKW, HETOUHOCTH, 3aTPY/HEHUs TIPU aHAJTUTHUYECKUX OIepalusx, rmepeHoce
3HaHWM ¥ YMEHUM Ha HOBbIe, HeCTaH/JapTHbIE CUTYAaLIUH.

— Ha OL|eHKY «y/I0BJIETBOPHUTE/IBHO» (3 Oaria) — 00yJaroluics 1eMOHCTPUPYET TTOPOTrOBBIN
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIMM: B XO/leé KOHTPOJIbHBIX MEpPOTIPUSITUNA /IOTYyCKAITCs
OIMOKY, TIPOSIB/IIETCSI OTCYTCTBUE OT/JE/bHBIX 3HAHWN, YMEHWM, HABBIKOB, OOYYarOL[UICS
WCTIBITHIBAET 3HAUMTEe/bHbIE 3aTPYJHEHHs TIPYM OTEepUPOBAHUM 3HAHUSIMH U YMEHHUSIMH TIPH UX
repeHoce Ha HOBbIe CUTYalLIWH.

— Ha OLIEHKY «Hey/I0BJIeTBOPHUTEe/JIbHO» (2 Oasa) — obyuaromuiicsi JeMOHCTPUPYeT 3HaAHUS
He Oonee 20% TeOpeTMUECKOTO MaTepuana, [OIMyCKaeT CYIeCTBEHHbIe OIIMOKHA, HEe MOXKeT
T0Ka3aTh WHTe/UIeKTYya/IbHble HaBbIKW PeIlleHus MPOCTHIX 3a/ay.

— Ha OIIEHKY «HeyJoBJIeTBOPUTeNAbHO» (1 6am) — oOyuaromuiics He MOXKeT T0Ka3aThb
3HaHWsT Ha YPOBHE BOCIIPOM3BeZieHUss U OOBsICHeHWs1 WHGOpMalUM, He MOXKeT TI0Ka3aTh
VHTeJI/IeKTya/TbHble HaBLIKU PellleHUs MPOCThIX 3a/jay.

8. YueOHO-MeToquuecKkoe U WHGOPMALMOHHOE o0ecrnedyeHHe JUCIMILUIMHBI (MOJYJ/Is1)
b1.B.04" OcHoBBI TpaHC(hOPMALMHU TEIVIOTHI"

a) OcHoBHas 1UTEparypa:
1. Crenanos, O. A. OcHoBbI TpaHcopmaruu TeryioTel : yuebHuk / O. A. CtenaHos, C. O. 3axapeHKo.
— Camnkr-ITetepOypr : Jlanb, 2019. — 128 c. — ISBN 978-5-8114-3722-1. — TeKCT : 3/1eKTPOHHBIH //
Jlanb : 3neKTpoHHO-OubOMMoTeuHast cuctema. — URL: https://e.lanbook.com/book/122152 . — Pexxum
JloCcTymna: Jijisl aBTOpU3. M0JIb30BaTeslen.

2. Aramurtos, E. b. TeruiosHepretvka KpUOTeHHBIX U XOJIOLWIbHBIX CUCTEM IIPOMBILIIEHHBIX
nipeanpusTvii. KoHCrekT jekiui : yuye6Hoe mocobwe / E. B. AramutoB, A. B. TuxoHoB. -
Marnutoropck : MI'TY, 2013. - 1 saektpoH. onT. guck (CD-ROM). - 3arn. ¢ TUTy/. 3KpaHa. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=910.pdf&show=dcatalogues/
1/1118887/910.pdf&view=true - MakpooObeKT. - TeKCT : 3/IeKTPOHHBIN. - CBeZIeHUs] JOCTYITHbI
Takke Ha CD-ROM.

0) /lomo/tHUTE/IbHAA JIMTEpPaTypa:
1. Ockonkog, C. B. TeriomaccooOMeHHOe 000pyIOBaHKe MPeATIPUATHH : METOAWUYECKHe YKa3aHUs
10 BBIMIOJHEHUIO KYypCOBOTO TIpOeKTa /il CTY[EeHTOB HampaBjeHusi noArotoBku 140100
"Teruiosnepretuka" / C. B. Ockonkos, JI. B. HukonaeB ; MI'TY, Kad. TennoTtexHuuecKux u
JHepreTUYeCKUX cUcteM. - Marauroropck : MI'TY, 2012. - 1 snekTpoH. onT. Auck (CD-ROM). -

3arn. ¢ TuTyn. 9kpaHa. - URL:  https:/magtu.informsystema.ru/uploader/fileUpload?


https://magtu.informsystema.ru/uploader/fileUpload?name=910.pdf&show=dcatalogues/1/1118887/910.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=910.pdf&show=dcatalogues/1/1118887/910.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1547.pdf&show=dcatalogues/1/1124725/1547.pdf&view=true

name=1547.pdf&show=dcatalogues/1/1124725/1547 .pdf&view=true . - Makpoob6bekT. - TekcT :
371eKTPOHHBIN. - CBefleHus AOCTYIHBI Takke HA CD-ROM.

2. Jlamkos, B. V. HarHeraTenu, TeruioBble ABUraTeJM W TepMOTpaHC(oOpMaTopbl B CUCTeMax

3Heproo0OecrieyeHusi NpeanpusaTHi : yueb. mocobue / B.W. JIsuikoB. — Mocksa : UTH®PA-M,
2018. — 218 c. — (Beiciee obpa3oBanue: bakanaBpuaT). — www.dx.doi.org/10.12737/22122. -
ISBN 978-5-16-012314-1. - TekcT : 3/1eKTPOHHBIM. - URL:

https://znanium.com/catalog/product/942815 — PexxuiM JoCTyma: MO MO/IHICKe.
3. Jlsmkos, B. U. TeopeTnyeckue OCHOBBI TeIJIOTEXHUKU: Yueb. mocobue s By3oB / B.U.

JIALWKOB, 2-e usf., ucrp. v gor. - M.: KYPC: UHOPA-M, 2019. -c: un. - ISBN 978-5-905554-85-8.
- Tekcr : anekTpoHHbIW. - URL: https://znanium.com/catalog/product/1002345 — Pexxum jocTyma:
TI0 TIO/ITTUCKe.

B) MeroquuecKue yKa3aHUA:

1. AramutoB, E. Bb. TenyiosHepreTvka KPUOTEHHBIX W XOJIOJW/IBHBIX CUCTEM TMPOMBILIIEHHBIX
npeanpusitiidi. KoHcriekT nekiuii : yuebHoe mocobuwe / E. B. AramumroB, A. B. TuxoHOB. -
Marnuroropck : MI'TY, 2013. - 1 anekTpoH. onT. auck (CD-ROM). - 3arn. ¢ TUTyn. 5KpaHa. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=910.pdf&show=dcatalogues/
1/1118887/910.pdf&view=true (gmata obpamenusi: 14.05.2020). - Makpoobwsekr. - Tekct
371eKTPOHHBIN. - CBefleHrs JOCTYIHbI Takke Ha CD-ROM.

2. Kimumoga, T. A. XonoguisHoe ob6opyzoBaHue : yueOHoe rocobue [ast CITIO] / T. A. Knumoga ;
MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 1 snektpoH. ont. auck (CD-ROM). - 3ara. ¢ TUTYy/L
JKpaHa. URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1468. pdf&show—dcatalogues/l/l123993/1468 pdf&view=true (mara obparrieHust:
14.05.2020). - MakpooObeKT. - TeKCT : 3/1eKTpOHHBIN. - CBefieHus1 OCTyNHbI Takke Ha CD-ROM.

r) IlporpammHoe o6ecrieuenne u VIHTepHeT-pecypchI:

HanmeHnoBanue 10 Ne moroBopa CpOK JIeNCTBUS TULEH3UU

CraHgapTHbIe

Microsoft Windows 7 [-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Ne135 ot 17.09.2007 beccpouno

7Zip CBobozHO 6eccpouHo
pacrpocTpaHsieMoe

FAR Manager CBo060o/1HO pacrpocTpaHsiemMoe | 6eccpoyHo

Jlono/IHUuTeTbHBIE

Microsoft Windows 10 Pro O-1227 ot 8.10.2018 11.10.2021

1.  ®epepanbHBIN UHCTUTYT MPOMBIIIIEHHON cobcTBeHHOCTH : caiit POCITATEHTA / ®UTIIC. —
Mockea : PUTIC, 2009 — . — URL: http://www1.fips.ru/ (zmaTa obpairenus: 18.09.2020). —
Pexxum fioctyma: cBoO0OAHBIN. — TeKCT: 3/1eKTPOHHBII.

2. Poccwuiickuii nHaekc HayuHoro nutrpoBanus (PYHLI) : HaipoHambHas 6ubmorpadryeckast
0a3a JaHHBIX HAYYHOTO LIUTHPOBaHUs. — TekcT: a/ekTpoHHbIM / eLIBRARY.RU : HayuHas
3/IeKTpOHHast bubsmoTeka : caliT. — Mockea, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (gata obparjenus: 18.09.2020). — Pexkum poctyma: ajist
3apervMcTpup. Moab30BaTesiei.

3.  Axagemus Google (Google Scholar) : movckoBasi cuctema : caiit. — URL:
https://scholar.google.ru/ (zmata obpaiijerus: 18.09.2020). — Pexxum focTyma: A/st
3aperucTpup. roJib3oBaTesieil. — TeKCT: 371eKTPOHHbIN.
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EHOe OKHO [J0CTyTIa K MH(POPMAaIMOHHBIM pecypcam : 3/IeKTpOHHast OubimoTeka : caiT /
OI'AY 'HUN UTT "MH®OPMUKA". — Mocksa, 2005. — . —URL: http://window.edu.ru/
(mata obpamenus: 18.09.2020). — Pexxum AocTyma: CBOOOAHBIN. — TEKCT: 37IeKTPOHHBIH.

East View Information Services : SnekrpoHHas 6a3a nepuoguueckux usganuii / OO0
«MBUC. — URL: https://dlib.eastview.com/ (mata obparenus: 18.09.2020). - Pexxum
JlIOCTyma: MO MOoAUCKe. — TeKCT: 3/1eKTPOHHBIN.

Poccwuiickas I'ocynapctBeHHast 6rbmoTeka. Karanory : caiit / Poccuiickast rocyiapcTBeHHast
oubmoreka. — Mocksa : PI'B, 2003 — . URL: https://www.rsl.ru/ru/4readers/catalogues/
(mata obpamenus: 18.09.2020). — Pexxum goctyma: cBOOOfHBINA. — TeKCT: 3/1eKTPOHHBIMH.

OnekTtponHas 6ubnmoreka MI'TY um. I'. Y. HocoBa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (mata obparmenus: 18.09.2020). — Pexxum
JlOCTyma: Ji/Is1 3aperucTpyp. Mosb3oBartesiel (BX0/ C BHEIIHel CeTH M0 JIOTWHY U [1apoJIto). —
TeKcT: 3/1eKTPOHHBIMN.

Web of science : MexxayHapogHasi HayKoMeTpudeckasi pedpepaTUBHasi U MIOJTHOTEKCTOBAsT
0a3a JaHHBIX HayuHBIX M3AaHui : cait. — URL: http://webofscience.com (mara obpaiijeHus:
18.09.2020). — Pexxum gocTyma: [l 3aperucTpup. roJsb3oBareneid (Bxog no [P-agpecam
By3a). — TeKCT: 3/71eKTPOHHBIM.

Scopus : MexayHapoHasi pedpepaThBHasi ¥ MOJIHOTEKCTOBast CripaBoyUHasi 6a3a JaHHBIX
Hay4HbIX U3gaHui : caiT. — URL: http://scopus.com (zmata obparenus: 18.09.2020). —
Pe)xuM fiocTyTia: Aj1si 3aperucTpup. nojb3oBaresieli (Bxos 1o IP-agpecam By3a). — TekcT:
3/1eKTPOHHBIM.

Springer Journals : MexayHapo/jHasi 6a3a TO/THOTEKCTOBBIX )KYpHa/IOB : cauT. — URL:
http://link.springer.com/ (naTa obpamjenus: 18.09.2020). — Pexxum goctyma: ais
3apervcTpuyp. nosb3oBaTtesieit (Bxoz o IP-agpecam By3a). — TeKCT: 371eKTPOHHBI.

SpringerMaterials : MexxayHapozHasi 6a3a Hay4YHbIX MaTepHrasioB B 001acTH Hr3UUeCKrX
HayK U MH>KUHUpHHTa : caiiT. — URL: http://materials.springer.com/ (gara obparieHusi:
18.09.2020). — Pexxum focTtyma: Ajs 3aperucTpup. nojb3oBaresiel (Bxoz no IP-agpecam
By3a). — TeKCT: 3/7IeKTPOHHBIM.

Springer Reference : MexayHapoHast 6a3a CIIpaBOUYHbIX MU3ZaHHUH 110 BCEM OTPaC/IsiM
3HaHmi: caut. — URL: http://www.springer.com/references (zaTa obpamjenus: 18.09.2020). —
PexxuM foctyna: A1 3aperucTpyp. rnosb3oBatesieit (Bxog o IP-agpecam By3a). — Tekcr:
3JIeKTPOHHBIU.

ApXMB HayuHBIX )XypHaJIOB : caliT / HallioHa/IbHBIN 371€KTPOHHO-HUH(OPMal[MOHHBIN
KoHLopuuyM. — Mocksa : HOUKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/ (zara
obparrenusi: 18.09.2020). — PexxuM mocTyma: [jist 3aperucTpup. mosb3oBaresieit (Bxof mo IP-
azipecam By3a). — TeKCT: 3/IeKTPOHHBIM.

eLIBRARY.RU : HayuHasi 3/ieKTpOHHast 6ubmoTeka : caiit. — Mocksa, 2000 — . — URL:
https://elibrary.ru (maTa obpaijerus: 09.01.2018). — Pexxum mocTyma: /st 3aperucTpup.
rosib3oBaresield. — TeKCT: 3/1eKTPOHHBIM.



15. PYKOHT : HarMoHa/mbHbIN [IM(POBOI pecypc : Me>KoTpac/ieBasi 3/IeKTpOHHasi OMb/IMoTeka :

cait / koncopuuyM «KOTEKCTYM». — CkonkoBo, 2010 — . — URL: https://rucont.ru (gara
obpaitenusi: 18.09.2020). — PexkuM AocTyma: Ajisi aBTOPU3. MoJib3oBartesieil. — TeKcT:
3JIeKTPOHHBIU.

9 Marepua/ibHO-TEXHHUYECKOe 00ecneyeHre JUCIUMILTHHBI (MOAY/Is1)

B cooTBeTcTBUM C yueOHBIM TJIaHOM IO AUCHUITIMHE «OCHOBBI TPaHCHOPMAIMKM TETIOThI»
MpeAyCMOTPeHbl  C/IeAYyHOLUMe  BHUJAbl  3aHATUM:  JIEKUWOHHbIE, TMpPAKTUYeCKHWe  3aHATHS,
caMmocTosiTe/TbHas paboTa, KoHcyibTaruu (ctonber; BHKP), sk3ameH.

TwWr ¥ Ha3BaHUe ayJUTOPUM OcHallleHre ayauToOpun
YuebOHble ayIUTOPUU [1Jis1 TIPOBeIeHUSI My bTUMeIMliHbIe CPe/ICTBA XpaHeHUsl, epeiauun
3aHSITUM JIEKLJMOHHOTO TUIIA Y TIpe/iCTaB/ieHrsl HHGOpMaLWH.
YueOHble ayIUTOPUU [Jis1 TIPOBE/IeHUST Hocka, mer.

TIPAKTUUECKUX 3aHSITUH, TPYIITIOBBIX U
VH/VBU/lyalbHbIX KOHCY/IbTal[1H,
TeKYILLero KOHTPOJISI U IPOMEXXYTOUHOM
aTTecTaluu

YueOHble ayIUTOPUU JIJIs1 [TepcoHasibHbIE KOMITBIOTEPHBI C TakeToM MS
camocTosiTesbHOM paboTel oOyuaromuxcs | Office, Bbixogom B VIHTEpHeT U C IOCTYTIOM B
3/IEKTPOHHYI0 UH(POPMAaI[MOHHO-00pa30BaTe/IbHYHO
cpely YHUBEpCUTeTa

[MTomeriieHye /7St XpaHEHUS U Cresutaxu, celdbl [y XpaHeHUs1 yueOHOTo
NPOGU/IaKTUUYECKOTO 00CTYKUBAHUS obopyoBaHus
yueGHOr0 060pyZOBaHUS VIHCTPYMeHTHI JIs1 peMOHTa JIabopaToOpHOTo

000pyIoBaHust




	Дисциплина Б1.В.04. «Основы трансформации теплоты» входит в вариативную часть Блока 1 образовательной программы.
	Знания (умения, владения), полученные при изучении данной дисциплины будут необходимы при защите ВКР, изучении дисциплин: энергосбережение в теплоэнергетике и теплотехнологиях, Тепловые электрические станции, теплоэнергетические системы промышленных предприятий
	Для решения предусмотренных видов учебной работы при изучении дисциплины «Основы трансформации теплоты » в качестве образовательных технологий используются как традиционные, так и технологии проектного обучения.
	Передача необходимых теоретических знаний и формирование представлений по курсу происходит с применением мультимедийного оборудования. Лекционный материал закрепляется на практических занятиях, где применяется совместная деятельность студентов в группе, направленная на решение общей задачи путем сложения результатов индивидуальной работы членов группы. Для развития и совершенствования коммуникативных способностей студентов организуются практические занятия в виде дискуссий, анализа реальных проблемных ситуаций и междисциплинарных связей из различных областей в контексте решаемой задачи. Самостоятельная работа стимулирует студентов к самостоятельной проработке тем в процессе написания рефератов подготовки к дискуссиям, к контрольным работам и тестированию. При организации самостоятельной работы студентов используются электронные версии курса лекций.

	в) Методические указания:
	9 Материально-техническое обеспечение дисциплины (модуля)

