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1 BBenenue

Pabouas mporpamma u (poHI OIEHOUHBIX CPEACTB AUCHUIUTMHBEI «IIpoOieMbl sHepro- u
pecypcocOepexeHusl B TEIJIOOHEPTeTUKE U TEINIOTEXHUKE» COCTABJICHBI B COOTBETCTBHH C Tpe-
OoBaHUAMH (elepaTbHOr0 TOCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTAHAAPTA, YTBEP)KIECHHOTO
npukazoM MunoOpHayku Poccutickoit @eneparuu Ne 146 ot 28.02.2018 roga, 1 OCHOBHOM Tpo-
(beccnonanbHON 00pa3oBaTeIbHON MPOrpaMMBbl MOATOTOBKU «TeXHOIOTHS MPOU3BOACTBA TETl-
JIOBOM U DJICKTPUUYECKOU SHEPTUM» MO HanpaBiieHHIO moaAroToBku «13.04.01 Tennosnepretuka u
TEIJIOTEXHUKA.

[IpakTuueckasi MOArOTOBKA pealn3yercsi Ha OCHOBE:

KOHCYJIbTAIlH C BEAyLIMMH paboToaarensiMu, 00beIMHEHUAMHU paboTonaTeneii oTpaciu,
B KOTOPBIX BOCTpeOOBaHbl BBIMYCKHUKH [[IpoTokon Ne2 «kpyrioro» crona ¢ mpeacTaBUTENsIMU
paboromareneit otpaciu, 10.02.2021].

3amaun  aucuu- | B pe3ynbrare u3yueHus AUCUMILTUHBI CTYJAEHT JTOJIKEH:

TTUHBI 3HamMb: TIOHSTHS U ONIPECIICHHS B 00JIACTH YHEProCOEPEKEHUS;COCTOSTHIE
sHeprocoOepexenus B Poccuu 1 MUpe;0CHOBBI 3aKOHOIATEIbCTBA B 00JIACTH
IHEProcOEPEIKESHUS ; TUTIOBBIE TIPUEMbI SHEPTrOCOSPEIKSHUS;METOIBI B CPEJI-
CTBaM IPOBEJICHUS SHEProayInTa;

YyMemb: COCTABIISATh U PeIlaTh YPaBHCHUS MAaTEPHAILHBIX U SJHEPTCTUUICCKUX
0aJaHCOB, PACXOJIOB TOILIMBA JUIS TEILUIOIHEPTETUYCCKUX YCTAHOBOK (JIBHTa-
TEJIM BHYTPEHHETO CrOpaHHus, TAPOBBIC U Ta30BbIC TYPOUHBI, KOMIIPECCOPHI,
HACOCBHI, KOHJICHCATOPBI; ONPEIENIATh TEIIOBBIC U SHEPTETHUECKUE ITOTEPH B
TEIJIOPHEPTETUICCKUX YCTAHOBKAX M UX Yy3JIaX;

61a0emsv Hagblkamu: cOOpa, CACTEMATU3AINH, aHAJIM3a U 00paboTKku nHPOP-
MAIIMIO B OTHOIIICHUH ITPOU3BOJICTBA U OTPEOJICHUS TOIUIMBHO-
SHEPreTUIYECKUX PECYPCOB.

OcHoBHBIE  Da3- | OCHOBHBIE MOHATHS U AKTYAJbHOCTh NP00.J1eMbl JHeprocoepeKeHus :
nenbl  /  Tembl | OCHOBHBIE MOHATHS U aKTyaJIbHOCTh MPo0JIeMbl sHeprocoepexenus, Camo-
JUCLUTUTMHBI cTosiTeNnbHas paboTa

TpancnopTHpOBKa NEPBUYHBIX JHEPropPecypPcoB U TeNJIOBOI JHEPrUM:
TpancnopTupoBKa NEPBUYHBIX SHEPTOPECYPCOB U TEIII0BOM 3Hepruu, Ca-
MOCTOSITENIbHAs paboTa

3aKkoHOIaTEJBCTBO B cepe IHEeprocoepe:keHusi: 3aKOHOAATEILCTBO B
cdepe rneprocoepexenus, CamoctosiTenbpHas pabora

JHepreTuyeckoe o0cjaeJ0BaAHUS NPeANPUATHII: DHepreTuuyeckoe odce-
noBaHus npeanpusatuii, CamocrosrenpHas paboTta

JKOHOMHS TOILNIMBA 32 CYET MCMOIb30BaHUSI BTOPHUYHBIX JHEepropecyp-
€OB: DKOHOMMS TOIUIMBA 3a CUET UCIIOJIb30BaHMSI BTOPUUHBIX YHEPrOpecyp-
coB, CamocTosiTenbHas paboTa

JdddexTBHOE MCTIOTB30BAHNE IHEPTUH B TEIVIOCHAOKEHUH, ABTOMO-
OMIbHOM TpaHcnopTe: D(p(HEeKTUBHOE UCIIOIB30BaHHE YHEPTUU B TEILIO-
cHa0KeHUH, aBTOMOOMIILHOM TpaHcmopte, CaMocTosTeNbHAasE paObOThI
JHeprocodepe:keHne M BONMPOCHI IKOJOTHU: DHEprocoepekeHre U BOIPOCH
skonorun, CamocTosTenbHast paboTa

CamocTrosiTe/IbHOE peliecHHe KOHTPOJILHOMH padoThI:

IToaroroBKa K 3K3aMeHy:
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2 IlepeyeHb IVIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHS N0 JUCHUILIHHE (MOAYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMH JO0CTHKEHUs KOMIIeTeHIU

[Tponecc n3ydenus: aucuuiuinHbl «IIpoGiieMbl SHEPTO- U PecypcocOEPEKEHUST B TEILIO-
DHEPIreTHKE U TEIUIOTEXHUKE)» HANPaBIIeH Ha (OPMUPOBAHUE CIECTYIOIIUX KOMIETSHIIHA B COOT-
BercTBUM ¢ PI'OC BO 1 ocHOBHO# 00pa3oBaTebHOM MporpaMMoi (Tabmuma 1):

Tabmuua 1 — KomnereHIu 1 MHIUKATOPBI UX JTOCTUKECHUS

Konx u HaumeHoBanue KoMie-
TEHIUHA

I/IHI[I/IKaTopBI JOCTHIXKCHUA

[Tnanupyemble pe3yiabTaThl
o0OyueHus 0 TUCIUILINHE

[TpodeccronanbHbIe

[TK-1 Cnocoben popmymnu-
poBarh 3a/1aHus Ha pa3padboT-
KY IIPOEKTHBIX PEIICHMI,
CBSI3aHHBIX C MOJIEpHH3AIIHEH
TEXHOJIOTHIECKOTr0 000py10-
BaHUs, MEPOIPUITUSIMHU IO
YIYYHICHUIO YKCIUTyaTaIu-
OHHBIX XapaKTEPUCTHK, MO~
BBILLICHUIO 3KOJIOTUYECKOM
0€30MMacHOCTH, SKOHOMUU

pecypcoB

[IK-1.1 3Haet npuHIHUIIBI
dhopmynupoBaHus 3alaHUN Ha
pa3paboTKy MPOEKTHBIX pe-
IIEHUH B 00JIaCTH MOJICPHH3a-
AU TEXHOJIOTUYECKOTO 000-
pyIOBaHUS, YIYUILICHUS €TI0
IKCILTyaTaIMOHHBIX XapaKTe-
PHUCTHK, ITOBBIIIICHUS DKOJIO-
ruyeckoi 0e30macHOCTH, KO-
HOMHH PECYPCOB

[IK-1.2 Ymeet Gpopmynupo-
BaTh 3aJlaHUs Ha pa3paboTKy
MIPOSKTHBIX PEIICHUH 110 BbI-
OpaHHOU TeMe

IIK-1.3 Brnageet HaBBIKOM IIO-
CTAaHOBKH 3a71a4 Ha MMPOCKTHU-
poBaHUe

3HaTh: CIIOCOOBI U IPUHLIUIIBI
10 MOJICPHU3AIMN TEXHOJIOTH-
YECKOT0 000PYIOBAHMS JIJIS
YAYYIIeHUS SKCIUTyaTallHOH-
HBIX XapaKTEPUCTHUK, TIOBBIIIIC-
HHIO YKOJIOTMYECcKOoi Oe3omac-
HOCTH ¥ SKOHOMHUH SHEPTUU U
pecypcoB. YMETh: COCTaBIATh
¥ pelath ypaBHEHHS TOILTUBO
- BHEPreTUYECcKOro OaxaHca.
Bnaners HaBBIKAMH: 110 J10-
CTHIKEHUIO SKOHOMHH TOILIIMBO
- SHEPreTUYECKUX PECYPCOB B
TEXHOJIOTUYECKOM IIpOLIeCCe.

ITK-5 CrniocobeH k ompenene-
HUIO TOTPEOHOCTH MPOU3BOJI-
CTBa B TOILJIMBHO-
SHEPreTUUECKUX pecypcax,
000CHOBAHHUIO MEPOTIPUATUH
10 5KOHOMHH SHEPTOpecyp-
COB, pa3pabOTKe HOPM HX
pacxojia, pacyeTy noTpeoHo-
CTEN IPOU3BOJCTBA B JHEP-
ropecypcax

TIK-5.1 3HaeTr BUABI TOILINB-
HO-YHEPTreTHYECKHUX PECYPCOB,
MEpOoNpUATHs o obecreye-
HUIO DHEPro- U pecypcocoe-
pEeXEHHUs, CIOCOObI oTpeene-
HUS OTPEOHOCTEN NMpoU3BOI-
CTBa B pecypcax

[IK-5.2 Ymeer onpenensth
MOTpeOHOCTh IPOU3BOJCTBA B
JHEpropecypcax

[1K-5.3 Bnaneer HaBbIkaMu
orpezeneHus: TOTPEOHOCTH B
JHEpropecypcax, mpoBeICHUS
pacdeToB 1o YHeprocoOepexe-
HUTO

3HaTh: BU/IbI TOIIJIMBA U TOI-
JIMBO- YHEPTETUUECKUX peCyp-
COB, CITIOCOOBI 1 MEPOIIPUSATHUS
10 UX YKOHOMUH, TOTPEOHOCTH
B DHEpropecypcax. YMeTh:
OTpeAeNsATh HOTPEOHOCTD
9HEPreTUYECKOro Mpouecca B
pecypcax. Bnajgers HaBbIKaMu:
10 COCTaBJICHUIO U pacueTy
yYpaBHEHMI MaTepHaIbHOTO U
SHEPreTHYecKOro 6aJaHCcoB
JUIs HOTPEOHOCTH ¥ SKOHOMUHU

pecypcoB.

3 MecTo AUCHHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeJbHOI MPOrpaMMbl

Jucuunnuna «I[IpoGiemsl sHEpro- U pecypcocOepexeHus] B TEIUNIOIHEPTeTUKE U TEIIOo-
TEXHUKE» U3ydaeTcs Ha 2 Kypce, 3 ceMecTpe.
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JucuumiuHa BXOAUT B cocTtaB Onoka 1 «/luctumivael (MOIyNN)» U OTHOCUTCS K 0azo-
BOM YacCTH.

JlJiss OCBOEHUS TUCITUTUIMHBI HEOOXOAMMBI 3HAHWSI, YMEHUSI, HABBIKU ¥ / WU OTBIT MPaK-
THYECKOU ACATEIHHOCTH, CHOPMHUPOBAHHBIC B TIPOIIECCE M3YUEHUS AUCIUIUINH / TpakTuk: «Ila-
pOra3oBble YCTAaHOBKM TEIUIOBBIX 3JIEKTPUUECKUX CTaHIMiD», «lloBblmenue TemaoBoil 3¢ddex-
TUBHOCTH TEIIJIOBOTO YHEPTETHIECKOTO 000PYIOBAHUS.

3HaHMsI, yMEHUS ¥ HABBIKU, COOPMHUPOBAHHBIC MPU H3yYECHUU TUCIUILIMHBI «[Ipobiaembl
SHEPro- U PecypcocOepekeHUs B TEINIODHEPTETUKE M TETUIOTEXHUKE», OYIyT BOCTpEOOBaHBI NPH
W3Y4YEHUU MOCIenyomux uciuiuing: «lIpousBoacTBeHHast mpakTUKa (MIPOCKTHAs MPAKTHKA)Y,
«IIpon3BoacTBEHHAs TPAKTHKA (TEXHOJIOTHYECKAs TIPAKTUKA)Y.

4 O0beM TUCUMILIMHBI (MOXYJIS) B 3a4€THBIX eIMHUIAX ¢ YKA3aHUEM KOJINYeCcTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yalommXxcs ¢ npenojaaBa-
TeJieM (10 BUAAM y4eOHBIX 3aHATHIA) M HA CAMOCTOSITEJIbHYIO Pa0oTy 00y4aronuxcs

OO01mmas TpyI0eMKOCTh (00beM) TUCIUIIINHBI COCTaBIsAET 5 3.€., 180 akax. gac.
Pacnpenencaue o0beMa AMCIUILUIMHBI (MOAYJIS) TIO BUAaM y4EOHBIX 3aHSATHU NPEICTaB-
JIeHO B Tabmute 2.

Tabnuna 2 — O6beM TUCIUIUIMHBI (MOYIIs) IO BUJIaM YYEOHBIX 3aHITHIMA

O0BeEM OUCHUATUINHBI Bcero akagemu-
YECKUX YacOB

OO61as TpyA0eMKOCTh TUCIUTUTHMHBI 180

KonrakTHas aynuropHasi pa6oTa o0y4armmxcs ¢ npenogasaresiem (1o 12
BU/IaM Y4eOHBIX 3aHSATHI), BCEro

B ToMm uncie:

3aHAITHSA JEKIMOHHOr0 THNA (JIGKIMM M UHbIC Yy4eOHBbIe 3aHATHUS, TIPEIy- 0
CMaTPHUBAOIINE TPEUMYIIECTBEHHYIO TIepeaady yueOHOH HHpOopMAaIK 11e-
JarOrMYeCKUMU PabOTHUKAMH )

3aHSITHSI CEMHHAPCKOI0 TUMAa (CEMUHApbl, IPAKTUUYECKHUE 3aHATHS, IPaAK- 12
TUKYMBI, JJaOOpaTOpHbIe pabOThl, KOJUIOKBUYMbI U MHBIE AHAJIOTUYHBIE 3a-
HATHS)

CamocTosiTesibHasA pa6oTa 00y4aloUMXCcs U KOHTAKTHasi padoTa, BKIIIO- 132
Yarolias TPYMIOBbIE KOHCYIbTAIllMM, WHAMBHAYAIbHYIO paboTy oOyuaro-
uXcs € MpernogaBaTCiIsiMU (B TOM YHCJIC HMHAWBUIAYAJIIBHBIC KOHCYJIbTa-
1[M1); B3aUMOJICUCTBUE B DJIIEKTPOHHON MH(POPMAIMOHHO-00Pa30BaTEIbHOM
cpene By3a

[TpomesxyTodHas arrecTanus o0yJaromuxcs — JK3aMeH 36

5 CoaepxkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
C YKAa3aHUEM OTBCACHHOI'O HA HUX KOJIMIECCTBA aKAAEMUIECCKHUX YaCOB U BUA0B y‘leﬁHOﬁ
padoThI

Ta6muma 3 — CTpykTypa U cofiep>kaHue TUCIUTUIMHBI (MOJTYIIS)

HaunmenoBanue pasaciioB, TCM U Buasr yqe6H0171 pa6OTBI, BKJIFOYas CaMOCTOATCIIbLHYIO pa60Ty




COACPIKaHUC MaTCpuUuajia

o0yJaromuxcsi U TPYA0EMKOCTh (B yacax)

KonrtakTHas pabota npenogasarens ¢ ooyqaromumucs | CPC
Jlexumu | CemuHapckue (mpak- JlaGopaTopHbie
TUYCCKHUE 3aHSITHSI) 3aHSITHS
OCHOBHBIE TIOHATHS U aKTYaJIbHOCTh TPOOJIEMBI SHEProcOepeKeHUS
OcHOBHbIE IOHATHUSA U aKTyallb- 1
HOCTBH MPOOJIEMBI IJHEpProcoepe-
HKEHUS
CamocrosTenpHas padbora 16
TpancnopTupoBKa EPBUYHBIX YJHEPTOPECYPCOB U TEILIOBON SHEPTUHU
TpancnopTUpOBKa MEPBUIHBIX 2
SHEPrOpPECypPCOB U TEILUIOBOI
SHEPTUU
CamocrositenpHas padbora 15
3aKOHOAATENILCTBO B chepe IHeprocoOepekeHus
3aKOHOAATENLCTBO B chepe 2
SHEProcOepeKeHH
CamocrosiTenbHas paboTa 15
DHepretTuyeckoe o0cIe10BaHus IPeIPUITUN
DHepreTUIecKoe 00CIeTI0BaHMS 2
MpEATPUITHI
CamocrosrenbHas pabora 16
DKOHOMUS TOTUIMBA 32 CUET UCIIOIH30BAHMSI BTOPUYHBIX YJHEPTOPECYPCOB
DKOHOMHUS TOTUINBA 32 CYET UC- 2
MOJIb30BAHUS BTOPUYHBIX DHEP-
ropecypcoB
CamocrosiTenpHas pabora 15
OddeKkTUBHOE UCTIOIB30BaHNE YHEPTUHN B TEIIJIOCHAOKEHUN
D¢ dexTuBHOE UCIIONB30BaHNE 1
SHEPIUHU B TEIIOCHAOKESHUHN
CamocTosiTenbHast paboThI 16

OHeprocoepekeHre U BOIPOCHl IKOJIOTHH

DHeprocOepeKeHNe U BOIIPOCHI
HKOJIOTHH

2




CamocrosrenbHas pabora 16

CaMocTosTenbHOE pelIeHUEe KOHTPOJIBLHOM paboThI

- 23
[ToaroroBka K 3K3aMeHy

- 36

HUTOI'O no qucuuninue 12 168

6 BHeayauTopHasi cCaMOCTOAATEIbHAS Pa00Ta 00yYAIOIIUXCS M0 AUCHUTIINHE (MOTY-
J110)

[Tpu TuTaHUPOBAHUM CAMOCTOSTEIILHOW PaOOTHI CTYJCHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaTbHCsI CIEIYIONIUM PACTIPEICICHUEM YacOB Ha CAMOCTOSTEIbHYIO paboTy (Tabmnuia 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeACICHUEC YaCOB Ha CaMOCTOATCIbHYHO pa60Ty

KoMmnoHeHTBI caMOCTOATEILHOI PadoThI KoaudecTBO 4acoB
N3yueHune TeopeTuuecKux pasieaoB AUCLUILUIUHbI 109
BrinonHeHue 3a1annii JOMaIHe KOHTPOJIBHOU PaOdOThI 23
[ToaroroBka K 3k3aMeHy 36

7 OueHoYHbIE CPeICTBA JIf NPOBEAeHHs TEKYIIEro KOHTPOJISI M IPOMEKYTOUHOMI
arTecTauuy 00y4aroMXCcs M0 JMCUMILINHE (MO1YJIIO0)

q)OHI[ OLCHOYHBIX CPCACTB AJIA MPOBCACHUA TCKYLICTO KOHTPOJIA YCIICBAEMOCTH U IIPO-
MEXXYTOUHOM aTTecTanuu npeacrasieH B [Ipunoxenun 1.

IToHBI KOMIIJIEKT KOHTPOJIbHBIX 3&)13HPII>1 WM WHBIX MaTCpUajioB, HeO6XO]II/IMI>IX JIIA
OLIEHUBAHMs PE3yIbTaTOB O0YUYEHMs MO JUCLUILIMHE (MOAYIII0), MPAKTUKE XpaHUTCS Ha Kadea-
pe-pazpaboTurke B OyMa>KHOM M 3JIEKTPOHHOM BHJIE.

8 YuedHo-MeToanueckoe U HH(POPMALMOHHOE o0ecTiedeHne TUCIUNIMHBI (MOXYJIA)

8.1 Ocnoenaa numepamypa

1.Kynunos, A.A. 3uranmuna, C.K. DHeprocOepekeHue B TEMI0IHEPreTHKE U TEIIoTeX-
HoJsorusx. -M.: Mammnoctpoenue, 2011. — 373c.

2. Jlanunos, O.JI. DHeprocOepekeHne B TEIUIODHEPTETHKE W TEIUIOTEXHOJIOTHAX. Yued-
HUK 11t By30B / Jlanunos, O.JL., apsies, A.b., fAkosnes, 1.B., Knumenko, A.B., Bakynko, A.l'.-
M.: U3narensckuii jom MOU, 2011.- 423 c.

8.2 /lononnumenvnan aumepamypa

1.KpsuioB, FO.A. DHeprocOeperxeHne W aBTOMATU3aIUS MIPOU3BOJCTBA B TEIJIOIHEpre-
TUYECKOM XO3HCTBE TOpoa. YaCTOTHO-pEryIMpyeMbIid AIEKTPOIIPHBO. Y4eOHOE MocoOne st
By30B / Kpsuios, F0.A., Kapannees, A.C., Mensenes, B.H.1o- CII6.: Jlans, 2013.- 175 c.

2.CoBepIIeHCTBOBAaHNE HCIIOJIH30BAHUS TOIUIMBA TPU TPOHU3BOJCTBE JJICKTPUICCKON H
teruioBoi sHeprun./ nox pea. A.C.Mccepnuna. JI.: Dneproaromuszar, 1988.- 188 c.
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3.Me3zenueB A.Il. OcHOBBI pacueTa MEPONPUITHNA 110 YKOHOMHUHU TOIUIMBHOM 3HEPTUU U
toruBa. - JI.: Oneproaromuszaar. 1984, 117 c.

1.IlpomblnieHHast TeIIodHEpreTuka U Terorexuuka. CrpaBounuk /Ilox oOmiei pen.
B.A.I'puropseBa, B.M.3opuHa - 2-¢ u3a.,- M.:DHeproaromusaar, 1983.- 552 c.

2.Cueiimep B.A., I'opbanenko A./[. IToBeiienne 3¢ (heKTHBHOCTH MCTIONH30BAHUS Ta3a U
Ma3yTa B SHEPreTUYECKUX ycTaHOBKax. - M.: DHeproatomusaar 1991. 184c.

3.Crorueit B.I'., Kpyk A.T. DKOHOMHSI TEIUIOPHEPTETHUECKUX PECYPCOB HA MPOMBIIII-
JICHHBIX TIpeanpusATusxX. - M.: Dueproaromusaar. 1991. 110 c.

8.3 Memoouueckue yxazanusa 011 cmy0eHmo8 no 0C60eHuUI0 OUCUUNTUHbBL

[Ipy w3ydyeHUM AMCUMIUIMHBI IPEIYCMOTPEHBI BCE BHJIBI YUEOHBIX 3aHATHH (JICKIIHH,
MPAKTHUYECKHE U JTa0OpaTOPHBIC 3aHATHS) U CAMOCTOATEIbHbIE BUBI PaOOT.

Ha nexmusix HEOOXOAMMO COCTaBISTh KOHCIEKT, a MPEABAPUTEIHHO MOBTOPUTH MPEIIbI-
TyLITUE TEMBI.

Ha npaktrueckux 3aHATHIX HEOOXOIUMO UCIOIH30BaTh JIGKIIMOHHBIC 3aITUCH, CIIPABOY-
HbIE MaTepUabl.

[Ipu BBIMONTHEHUN KOHTPOJIBHOHPAOOTH HEOOXOAMMO UCIIOIB30BATh JICKIIMOHHBIC MaTe-
puainbl, cupaBoYHUKU. OCOOEHHO Ba)KHO IOCEIIATh KOHCYNbTALMK TpenojaBareis, Te pac-
CMaTPHUBAIOTCS MPOOJIEMHBIE BOIIPOCHI.

8.4 Cospemennvie npogheccuonanvnvie 0azvl OAHHLIX U UHPOPMAUUOHHbBIE CRPABOY-
Hble cucmembl, UCHOIb3yeMble RPU OCYULeCIMEIEeHUU 00PA308amMeNbHO20 Npoyecca no OUCHuU-
nauHe

1. DnexkTponno-6ubnuoreunas cucrema eLIBRARY.RU.

2. Thermophysics.Ru — mopran mo Termodu3uke: MpoeKThl, IPOrPaMMBbI, YUeOHBIE TIOCO-
ous, JEN03UTapUi Hay4YHBIX pabor, JUccepTaluu, IIEpUOINKA
(http://thermophysics.ru/index.php).

3. DHepreTrka U MPOMBIILICHHOCTs Poccuu — nH(OpMAMOHHAsT CUCTEMa dHEpreTuye-
CKOI'0 KOMILIEKCa U CBsA3aHHBIX ¢ HUM otpaciei (https://www.eprussia.ru/).

8.5 Ilepeuensv pecypcoé ungpopmayuonno-menekomMmynukayuonnou cemu «Humep-
Hem», HeoOX00UMBIX 0/ 0CBOCHUA OUCUUNTIUHBL (MOOY5)

1. DnexTponHnas 6ubnmoreka terosHepreruka (http://teplolib.ucoz.ru).

2. CaliT TeruioTexHrKa — OOJbINas TeXHUYeckas oudmuoreka. HoBocTH, cTaThu, auccep-
Tanuy, xxypHaisl (http://teplokot.ru/).

8.6 J/Iuyenzuonnoe u ce0600H0 pacnpocmpanaemoe npocpammHoe obecneuenue, uc-
nonv3yemoe npu ocyuyecmeieHuu 00pa3oeamenbHo20 npoyecca no OUCUUnIUHeE

Tabnuna 5 — [lepeueHpb UCHOIB3yeEMOro MPOrpaMMHOI0 00ecrieueHust

Haunmenosanue 110 PexBu3uThI / YCIOBUA UCIIOJIB30BAHUA

MicrosoftimaginePremium | JIuuensuonusiit gorosop A3223 Ne008/65 ot 11.01.2019

OpenOffice CBO6OIIHa$I JIMICH3Ms, YCJIOBHA UCIIOJIB30BaHUS 11O CCHUIKEC!:
https://www.openoffice.org/license.html

SMathStudio CBo0oiHas JIMIIEH3Ms, YCIOBUS UCTIOIb30BAHUS 110 CCHUIKE:
https://ru.smath.info/

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHUEe YCIOBUSA


http://thermophysics.ru/index.php
https://www.eprussia.ru/
http://teplokot.ru/

Opranu3zaiys o0pa3oBaTeIbHOrO Mpolecca perjiaMeHTHpYeTcsl yueOHbIM TUIAaHOM U pac-
nMUcaHUeM y4eOHBIX 3aHATUU. SI3bIK 00ydeHwus (mpemnonaBaHus) - pycckuid. s Bcex BHUIOB
ayJUTOPHBIX 3aHATUHN aKaJIeMUYECKUN Yac yCTaHABIMBACTCS MPOJAOKUTEIBHOCTHIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOPHHU 00ydYaro-
HIMICST UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOIIUX AUCHUIUIMH U MPO(EeCCHOHATBHBIX MOIY-
JIeil, OCBOSHHBIX B MPOIIECCEe MPEANISCTBYIONIET0 00yUeHUs, KOTOPBI 0CBOOOXKIaeT 00yJaroIie-
rocst OT HEOOXOAUMOCTH UX TIOBTOPHOT'O OCBOEHUSI.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHblIif mpolecc MpH MpenolaBaHuu Kypca OCHOBBIBAETCSI Ha MCIOIb30BAHUM TPAIU-
[IMOHHBIX, NTHHOBAIIMOHHBIX W HH()OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHONOTHHA. TpaauiuoH-
Hble 00pa3oBaTelIbHbIE TEXHOJIOTUU MPECTABICHBI JTEKIUIAMU U CEMUHAPCKUMHU (IIPAKTHUECKU-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUU HCIIONB3YIOTCS B BUJIE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM MpoBeaeHus 3auatuil. MHdopmanmoHHbie
00pa3oBaTelbHbIE TEXHOJOTUHM PEATU3YIOTCS MYTeM AaKTHUBHU3AIMKM CaMOCTOSITEIIBHOW padOThI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30BaTEeNIbLHOM cpejie.

9.2 3andaTud JeKIUOHHOI0 THIIA
He npenycMoTpeHsbl.
9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHsATHS NIPEJCTABIAIOT COOOH JeTanu3altio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBATHIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (opMOIi IPOBEICHHSI CEMHUHAPOB SABJISIETCS 00CYyXIeHHe Hauboiee npoodiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEJIbHBIM TE€MaM, a TakXe pa30op NpPUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHSX. B 00s13aHHOCTH IpernojaBaresst BXOJAT: OKa3zaHHE METOJMYECKOH Mo-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHITHUSX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIpeIaraéMble IPETo1aBaTeieM;

- y4acTue B IUCKYCCHUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJaHU;

- aCCUCTUPOBAHUE MPEINOJABATENI0 B IPOBEACHUH 3aHATHH.

OTBeT 10oJKeH ObITh ApTYMEHTUPOBAHHBIM, PAa3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBIJIKH HA UCTOYHHKH.

Jloknansl ¥ ONIIOHUPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHb BIAJCHUS TEOPETHYECKUM
MaTepUasIoOM, a TAK)K€ KOPPEKTHOCTb U CTPOIOCTh PACCYKAECHUM.

OneHuBaHuE 3a/aHUM, BBIOJIHEHHBIX HA CEMUHApCKOM 3aHATHH, BXOAUT B HAKOIUIEH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alouUXcs M0 JUCHUIIHHE (MOIYJTI0)

CamocrodrenbHas paboTa CTyAE€HTOB — 3TO IPOLECC aKTUBHOIO, LIEJIEHAINIPABICHHOIO
nproOpeTeHus CTYIEHTOM HOBBIX 3HaHUM, yMEHUN 0€3 HEMOCPEeICTBEHHOTO Y4acTHs Mpenoja-
BaTelsl, XapaKTEepU3YIOIMNCA MPEAMETHON HampaBlIEHHOCTHbIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysbTaToB AEATEILHOCTH 00yUYaroImerocs.

[enu camocTosTENbHOM pabOTHI:
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- CHCTEeMaTu3alus U 3aKpeIIeHUE TOJYYCHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX
YMEHHH CTYIECHTOB;

- yryOJIeHre U PacIIUPEeHUE TEOPETUICCKUX 3HAHUM;

- (popMuUpOBaHUE YMEHUU HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JTOKYMEHTAIHUIO,
CIIELUUATIBHYIO JTUTEPATYPY;

- pa3BUTHE MO3HABATENIbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTU U
OpraHMU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEIbHOCTH MBIIUICHUS, TBOPUECKOW MHHUIIMATHUBBI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIEOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CaMocTosiTenbHasi paboTa MOXKET OCYIIECTBISTHCS WHANBUAYAILHO WM TPYIMIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JIU, 00BbEMa, YPOBHS CII0)KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHoJIOTHS OpraHU3aIK CAMOCTOSTEIILHON pabOThl CTYACHTOB BKIIIOYACT MCIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSITENILHON pPabOThI CTYJEHTOB MOXET
MIPOXOJNTHh B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CryaeHThl JOHKHBI TOIXOAUTH K CaMOCTOSITEIBHON paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUHM, BbIPAaOOTKE €IUHCTBA B3IVISIOB Ha
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUs ONPEICTICHHBIX HABBIKOB U UCIOJIb30BaHUs mpodec-
CHUOHAJILHOM JIUTEPATYPHI.

9.5 MeTtoanueckue yKkazaHus JJisi 00y4aroMXcs M0 OCBOEHHI0 THCHMUILINHBI

[Tpu M3ydeHUn JUCHUILTIHBI 00YJIAOIIUMCS [1eJIeCO00Pa3HO BHITIONHSATE CICTYIOIINE Pe-
KOMCH/IAIIUH:

1. 3ydyenne yaeOHOM TUCIIMIUTMHBI JOJKHO BECTUCH CHCTEMATHICCKH.

2. Iocne u3yuyeHusi KaKOTro-JIMOO pasjelnia 1Mo y4eOHHKY WM KOHCIEKTHBIM MaTepualiaMm
PEKOMEHIYETCS 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIC TEPMHUHBI, ONPEACTICHUS, TOHATHS pa3zec-
na.

3. Oco0oe BHUMAHHE CIIEIYET y/IETUThH BBHITTOJIHEHUIO OTYETOB MO MPAKTHUYECKUM 3aHITH-
M Y UHAUBHUIYaJTbHBIM KOMILJIEKCHBIM 33/IaHUSIM Ha CAMOCTOSTEIbHYIO paboTy.

4. Bcs TemaTHka BOMPOCOB, U3YYaeMbIX CaMOCTOSITEBHO, 337acTCs Ha JICKITUSAX TPEIo-
naBateneM. VM ke MaroTcs UCTOYHHKH (B MEPBYIO OYepe/lb BHOBb M3JaHHBIC B MEPHUOTUIECKON
HAyYHOU JTUTEepaType) Uit 0oJiee IeTaTbHOTO MOHMMAHUS BOITPOCOB, O3BYYCHHBIX Ha JICKITHH.

[Tpu camocTosaTensHOM TPOpPabOTKe Kypca 00ydaromuecs T0JKHBIL:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETCHUS U (PAKTHI;

- MOBTOPUTH 3aKOHCTICKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHSATHU MaTepual U JOMOJIHUTH
€ro C Y4eTOM peKOMEHOBAaHHOH 10 JaHHOW TeMe JTUTEepaTyphl;

- H3yYUTh PEKOMEHIOBAHHYIO JTUTEPATYPy, COCTABIIATH TE3UCHI, aHHOTAIIMH W KOHCITCKTHI
Hanbosee BaKHBIX MOMEHTOB;

- CaMOCTOSTEIHHO BBITIOIHATE 33/IaHUS, aHATOTHYHBIC MTPE/JIaraeMbIM Ha 3aHSITHSIX;

- HCIIOJIB30BATh ISl CAMOTIPOBEPKHU MaTepuaibl JOH/IA OLIEHOUHBIX CPEJCTB.

10 Onucanne MaTepuaJbHO-TEXHHYECKOro odecredeHus1, He0OX0AMMOro s 0Cy-
1IEeCTBJIECHUA 00pa30BaTEeJIbLHOI0 MpoIecca Mo AUCUUIJINHE (MOAYJII0)

10.1 YueOHo-1200paTOpHOE 000PYAOBaHUE

OtcytcTByeT
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10.2 TexHuueckue M 31eKTPOHHBIE CPeACTBA 00y4eHHA
OTCyTCTBYIOT
11 Unnie cBexenus

MeToauuyecKue PECKOMEHIANINH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA 1 UHBAJIMAOB

OcBoeHne NUCIHUILTMHBI 00yYarOIIUMUCS C OIPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 370POBBS
MOET OBITh OPraHM30BaHO KAK COBMECTHO C JAPYIMMU OOy4aroIMMUCS, TaK U B OTIEJIbHBIX
rpynmnax. [IpennonaratoTcs cienuaibHbIe YCIOBHS JUIS MOIyYeHHs] 00pa3oBaHHs 00y4arouIMHU-
Csl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMUTCSI C TICUXOJIO0T0-(DU3HOIOTHISCKIUMHU
0COOEHHOCTSAMHM 00yYaroIIMXCsl MHBAIUAOB M JIML C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3]10pO-
Bbsl, MHIWBUIYAIBHBIMA MIPOTPAaMMaMU peaOMIMTAlli WHBATHIOB (Tpu Hamumuuu). [Ipu HE0O-
XOJUMOCTH OCYILIECTBISETCS JOMOJIHUTENbHAS MOAJEPHKKA MPENojaBaHusl ThIOTOPaMH, ICUXO-
JIoraMH, COIIMaJIbHBIMH paOOTHUKAaMU, MPOIIEIINMHU OATOTOBKY ACCUCTEHTaMH.

B cootBeTcTBMM ¢ MeTOAMYECKMMHU peKoMeHAauusiMu MunoOpHayku P® (ytB. 8 anpesns
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOIb30BaTh COIMAIbHO-aKTUBHBIE M pe-
(iekcuBHBIE METO/IbI 00YUEHUS], TEXHOJIOIMU COLIMOKYJIbTYPHON peabUINTaLluy C LENbI0 OKa3a-
HUS [IOMOILY B YCTAHOBJICHUH MOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH € IPYrUMH CTYJIE€H-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMara B cTyieHueckoil rpymnne. [Togbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUETOM MPEJOCTAaBICHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayauadbHOW, BHU3YaJIbHOW, C HCIIOJIB30BAaHUEM CHELMAIbHBIX TEXHMYECKUX
CpeACTB U MH(POPMAITHOHHBIX CUCTEM.

OcBoenne nucuumnebl Junamu ¢ OB3 ocymiecTBiseTcst ¢ UCHOIb30BaHUEM CPEJICTB
00ydeHusl 00ILEero M crenruaibHOro Ha3HaueHus (IepCOHATbHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MarepuaabHO-TEXHHUUECKOe OOecreueHue MpeycMaTpuBaeT MPUCIIOCO0JIEHUE ayAuTO-
puii k Hyxaam jui ¢ OB3.

dopma NpoBeACHUs ATTECTALMM ISl CTYACHTOB-UHBAJIMI0B YCTAaHABIMBAETCS C YUYETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocobeHHocten. s ctynentoB ¢ OB3 mpenycmaTpuBaer-
cs1 1ocTymnHas popMa MpeloCTaBICHUs 33JaHNiH OLIEHOUYHBIX CPE/CTB, 8 UMEHHO:

- B TMEYaTHOW WM DJIEKTPOHHOM ¢dopme (Uil JUI € HapyUIEHUSIMH OIOPHO-
JBUTATEJILHOTO aIlapara);

- B IIeYaTHOM (popMe WM JIEKTPOHHOHU (hopMe ¢ yBEIIMYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HApYILIEHUSIMH CIIyXa, peuH, 3peHus);

- METOJIOM YTEHUSI aCCUCTEHTOM 3a/1aHUs BCIYX (JUIsl JIUL C HAPYLICHUSIMH 3PEHHUS).

CryneHTaM ¢ MHBIMIHOCTBIO YBEIMYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB HA KOH-
TpOJIbHBIE BONPOCHL. JIJI TaKUX CTYIEHTOB IpeaycMaTpUBaeTCs JOCTYMHAasl opma MpeaocTaB-
JIEHWS OTBETOB HA 3a/laHus, @ UMEHHO:

- IUCbMEHHO Ha OyMmare miu HabOpOM OTBETOB Ha KOMIIbIOTEpE (IS JIUI C HAPYIICHUS-
MU CIIyXa, peun);

- BBIOOpOM OTBETa U3 BO3MOKHBIX BAPHAHTOB C UCIIOJIb30BAHUEM YCIIYT aCCHUCTEHTa (AJIs
JIMI] C HapYLIEHUSIMU OIIOPHO-/BUTaTEIBLHOTO allapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3pEHHSI, OOPHO-IBUTATEIBHOTO arlnapara).

[Tpu HEOOXOAUMOCTH AJIs1 00YUAIOIIMXCS ¢ MHBAIUIHOCTBIO MPOIIelypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«IIpo0JieMbI JHEPTroO- M pecypcoclOepekeHust

B TCIVIOOHEPTECTUKE U TCIVIOTEXHUKE»

HanpaBneHI/Ie IIOArOTOBKH

13.04.01 TermosHepreTuka 1 TEIIIOTEXHUKA

Hanpasnennocts (mpodmiis) oOpazoBatenb-  TexXHONOrHS MPOHM3BOJACTBA TEIJIOBOM W AJIEK-
HOM MpOrpamMMbl

TPUUECKOH dHEPTUn

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

Marwuctp

I'on mavama moaroroBku (rmo yueOHomy tuia- 2020

Hy)
dopma 00yyeHust Ounas popma
TexHonorus oOyueHus Tpagumonnas
Kypc Cemectp TpynoemkocTs, 3.e.
2 3 )

Bun npomekyTo4HOM aTTecTaluu

O6CCHC‘II/IB3.IOH_ICG noapa3acyiCHUC

DK3aMeH

Kagenpa «TennoBble sHEpreTHYECKHE YCTAHOBKI
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1 IlepedeHb MIAHMPYEMbIX Pe3yJbTATOB 00yUEeHHUS MO JUCHHUILUIUHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IO0CTUKEHUSI KOMIIEeTeH N

Ta6mmma 1 — KomneTeHImu 1 MHANKATOPHI UX TOCTHXKCHHS

Kox u HaumeHnoBaHue KomIie-
TEHIINHU

Nuaukaropel JOCTUXEHUS

[Inanupyemblie pe3ynbTaThl
00y4eHHS IO TUCIIUILINHE

[Tpodeccuonanbubie

[IK-1 Cnocoben dopmynu-
poBaTh 3aJaHus Ha pa3padboT-
Ky TpPOEKTHBIX PCIICHHIA,
CBSI3aHHBIX C MOJIEPHHM3ALNECH
TEXHOJIOTUIECKOTO 000pyI10-
BaHUS, MEPOIPHUATHAMH TI0
YAYYIIEHUIO  3KCIUTyaTallH-
OHHBIX XapPaKTEPUCTHK, I10-
BBIIICHUIO  3KOJOTHYECKOU
0€e301IaCHOCTH, SKOHOMHUH

pecypcoB

[IK-1.1 3Haer HPUHIMIIBI
(dbopmMynHpoBaHus 3aJaHUN Ha
pa3paboTKy NPOEKTHBIX pe-
IICHUH B 00J1aCTH MOJICpHH3A-
MM TEXHOJOTn4eckoro o000-
pyIOBaHUS, YIYYIICHUS €Tro
AKCIUTyaTal[MOHHBIX XapakTe-
PUCTHK, TIOBBIIICHUS JKOJIO-
THYecKOi 0e30MacHOCTH, KO-
HOMHH pecypcos
I[IK-1.2 Ymeer dopmymupo-
BaTh 3a/laHusl Ha pa3paboTKy
MIPOEKTHBIX PEIIeHUH MO BbI-
OpaHHOU TeMe
T1K-1.3 Bnaneer HaBBIKOM II0-
CTaHOBKHM 33/1a4 Ha IPOEKTH-
poBaHue

3HaTh: CIOCOOBI M TMPHHIUIIBI
o MOACpHHU3AlIMNU TCXHOJIOTU-
4eckoro o0OpynoBaHUS IS
YIIydlICHUsA OKCILTyaTalluOH-
HBIX XapaKTEPHUCTHK, MOBBIIIC-
HHUIO JKOJOTHYeCKOoW Oe3ormac-
HOCTH U 3KOHOMHUHU SHEPTHH U
pecypcoB. YMETh: COCTaBJIATH
U peliaTh YpaBHEHHS TOIUIMBO
- DHEpPreTHyYecKkoro OasaHca.
Bnanerr HaBBIKAMH: 1O JI0-
CTHXKCHHUIO 3KOHOMHHU TOIIJIMBO
- DHEPreTHYECKUX PECypcoB B
TEXHOJIOTUIECKOM ITpOIIECCe.

ITK-5 CriocobeH k ompenerne-
HUIO TOTPEOHOCTH MPOU3BOJ-
CTBa B TOIIJINBHO-
SHEpPreTHYECKUX  pecypcax,
00OCHOBAaHHIO MEPOIPHUITHH
[0 PKOHOMHMH D3HEPropecyp-
COB, pa3pabOTKe HOPM UX
pacxoja, pacuery MoTpeOHO-
CTEH NPOU3BOJACTBA B DHEP-
ropecypcax

TIK-5.1 3HaeTr BUIBI TOILJINUB-
HO-PHEPreTUYECKUX PECypCOB,
MEpOIpUATHS 10 obecreye-
HUIO JHEPro- U pecypcocOe-
pexXeHus1, CrocoObl ornpesese-
HUS TOTPeOHOCTEH MPOU3BO/I-
CTBa B pecypcax
[IK-5.2 VYwmeer omnpenensith
MOTPEeOHOCTh MPOU3BOJICTBA B
SHEpropecypcax

TIK-5.3 Bnanmeer HaBBIKaMH
onpezeneHusl NoTpeOHOCTH B
JHEpropecypcax, MPOBEACHUS
pacyeToB MO SHEprocoepexe-
HHIO

3HaTh: BHUJBI TOIUIMBA M TOII-
JIMBO- 3HEPreTUYECKUX Ppecyp-
COB, CIOCOOBI U MEPOIPHUATHS
[0 UX YKOHOMHH, TOTPEOHOCTH
B DHEpropecypcax. YMETh:
OIIpEACIIATh MOTPEOHOCTh
SHEPreTUYecKoro Impouecca B
pecypcax. BrnageTs HaBbIKaMu:
[0 COCTAaBJICHHUIO M pacyuery
YpaBHEHUH MATEPHAIBHOTO U
JHEPreTUYECKOT0 OanaHCcOB
JUTSL TIOTPEOHOCTU U DKOHOMHH

pecypcos.

Tab6muia 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB
Konrtpoaunpyembie ®opmupyemass | HaummeHnoBanue IToka3aTenu OLeHKH
pa3aeJibl (TeMbl) 1UC- KOMIIeTEHIINA OL[CHOYHOI'0
HUILTHHBI cpeacTBa
[TpoGiems! sHEpTO- U IK-1 OnopHBIif KOH- | - ONTUMAIBHBIN 00bEM TEKCTa
pecypcocOepekeHust B IIK-5 CIIEKT JICKITUI (1e 6oree oHOM TpeTH OpH-
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TCIIJIOOHCPTCTUKE U TCII-
JJOTCXHHUKE

TUHaJa);
- IOTUYECKOE TOCTPOCHUE U
CBSI3HOCTh TCKCTA;

- MOJTHOTA/ TITyOMHA U3JI0XKe-
HUs MaTepuaia (Haauuue
KITFOUEBBIX MOJIOKEHUH, MbIC-
nen);

- BU3yalu3auus nHdopmanuu
KaK pe3yJbTar ee 00paboTKu
(TabauIIbI, CXEMBI, PUCYHKH ),
- ohopmIeHHEe (aKKypaT-
HOCTb, COOJIIOZICHHE CTPYKTY-
pBl OpUTHHAJIA).

[1K-1
IIK-5

CobOecenoBanue

- IIIyOuHa, IPOYHOCTh, CH-
CTEMATUYHOCTh 3HAHUIM;
- 4JICKBaTHOCTb IIPUMEHsIe-
MBIX 3HAHUH CUTYallUH;
- PallMOHAJIBHOCTD UCIOJb3Y-
€MBbIX [T0JIXOIOB;

- CTEINEHb IPOSBICHUS HEOO-
XOJMMBIX IPO(ecCHOHATBHO
3HAYUMBIX JINYHOCTHBIX Ka-
YEeCTB;

- CTeNeHb 3HaYMMOCTH OIIpe-
JIeNICHHBIX IEHHOCTEH;

- IPOSIBJICHHOE OTHOLIEHHUE K
OIpeJIeJIEHHBIM 00bEKTaM,
CUTYaIHsM;

- YMEHHUE NOAJIePKUBATh U
aKTUBU3UPOBATh Oeceny, Kop-
PEKTHOE MTOBEACHHUE.

[K-1
I1K-5

3aiaym npakTu-
YeCKHUX 3aHsATUHI

- CIIOCOOHOCTH aHAU3HUPO-
BaTh U 000011aTh HHPOPMA-
U10;

- CIIOCOOHOCTh CHHTE3UPOBATH
HOBYIO HH(OpMaIHio;

- CITIOCOOHOCTH AenaTh 000c-
HOBaHHBIC BHIBOJIBI HA OCHOBE
UHTeprpeTanuu nHdopma-
[IUH, Pa3bICHEHUS;

- YCTaHOBJIEHHE MPUIUHHO-
CIICACTBCHHBIX CBSI3CH, BHISIB-
JIeHHE 3aKOHOMEPHOCTH.

[K-1
IIK-5

KonTponbnas pa-
6ota

- COOTBETCTBHE IIpeIIOIIarae-
MBIM OTBETaM,

- IPaBUJIBHOE UCIIOJI30BaHUE
aJIrOpruTMa BBIITOJTHCHHSA pe-
LICHUS;

- JIOTHKA PACCYXIECHUM;
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- HEOPAMHAPHOCTD MOAXO0AA K
pEIICHUIO 3a/1a4.

Bce temsl [IK-1 Bomnpocki 5k3a- | - ri1yOuHa 3HAHUA TeopeTude-
ITK-5 MeHa CKHX BOIIPOCOB OHWJIETA;
- ITyOWHA 3HAHWIA JIOTIOJTHH-
TEJbHBIX BOIIPOCOB;
- JIOTUKA PACCYKICHUM.

2 Meroauyeckue MaTepuaJibl, ONpPeaeaolue NPouea1ypbl OleHNBAHUSA 3HAHU,
YMeHUii, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTepu3yompue npouecc GopmMupo-
BaHMs KOMIIeTeHIUil

Metoanyeckre MaTepualbl, ONpEAeSIONIMe MPOLeayphl OLICHUBAHUS 3HAHUH, YMEHUH,
HaBBIKOB M (WJIN) OMBITA JAEATEIBHOCTH, IPEICTABICHBI B BUJIE TEXHOJIOTUYECKON KapThl TUCIIH-
IUIMHBI (Tabiuna 3).

Tabymmia 3 — TexHoyiornueckas Kapra

HaumenoBa-
Cpoku
HHe Ixana oue- Kpurtepun
Ne BbIIIOJIHE-
OIIEHOYHOI'0 HUBaHHS OIlEHNUBaHHSA

HHS
cpeacTBa

3 cemectp
I[Ipome:xxyTounasi arrectanusi B popme «IK3amMeHn»

1 OnopHbIA  KOH- B teuenne 10 GamnoB 10 GamnoB - CTYHEHT ITOJHOCTHIO ITOATOTOBHII
CIIEKT JEKIIUH ceMmecTtpa KOHCIIEKT JeKIUHA. AKKypaTHO 0(hOpPMIIEHO
rpaduyeckas U TEKCTOBBIE YACTH KOHCIIEKTA.

8 Oamma — CTYIEHT ITOJIHOCTHIO IIOJTOTOBHII
KOHCIIEKT  jJekumii. EcTp  3aMedyaHus K
ohopmiicHHIO  TIpadUUECKO H  TEKCTOBOM
4acTIM KOHCIIEKTA.

6 0amtoB — KOHCIIEKT He MONHBIH (OTCYTCTBYIOT
He Oonee 1 mekuum). HeOpexHoe odopmieHme
KOHCIIEKTA.

4 GainoB— B KOHCIEKTE OTCYTCTBYIOT 2 JIEKIUU.
Hebpexnoe ohopMIeHHE KOHCIIEKTA.

0 6ayu10B — OTCYTCTBYET OoJIiee 2-X JISKITHI.

2 CobecenoBanne B teuenne 20 Gamios 20 GamioB - CTyIEHT INPaBUIBLHO OTBETHI Ha
(2Bompoca) cemecTpa TeopeTHdeckre BOmpochl. [lokazanm OTIMYHBEIE
3HaHUS B paMKax yCBOCHHOTO y4eOHOrO
Marepuana.

15 Oayuta - cTyIEeHT OTBETHII Ha TEOPETHUYECKHE
BONPOCEI €  HEOOJNLIIMMHM  HETOYHOCTSIMHU.
IMokazam  xopomme 3HaHUS B paMKax
YCBOCHHOT'O Y4eOHOI'0 MaTepuala.

10 OayIoB - CTYIEHT OTBETHII HAa TEOPETUYECKHUE
BOIPOCKEI C CYIIECTBEHHLIMH HETOYHOCTIMHU.
Ilokazan  ymOBJIETBOPUTENLHBIE 3HAHUI B
paMKaxX YCBOEHHOI'O y4eOHOIro Marepuala.

0 OamioB -IpH OTBETE HA TEOPETHUYECKHUE
BOIIPOCHI CTYIEHT TPOAEMOHCTPHPOBAI
HEIOCTATOYHBII YPOBEHb 3HAHUIA.

3 3agaun  MpaKTH- B Teuenue 10 6anios 10 GautoB- 3amaHue 1O paboTe BBHIMOJHEHO B
YECKHX 3aHATHI cemecTpa nosHoM oObeMme. CTYAEHT TOYHO OTBETHJI Ha
KOHTPOJIbHBIE BOIIPOCHI, CBOOOHO
OPHEHTHPYETCSI B NPEJIOKEHHOM PpELICHHH,
MOXET ero MOAU(HLIUPOBATH NMPU H3MEHEHUH
ycnoBus 3amadi. OTYeT BBITIOJNHEH aKKypaTHO U
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HaumenoBa-
HHE
OIIEHOYHOI'0
cpeacTBa

Cpoxn
BBITIOJTHE-
HUA

Ixana one-
HUBaHUA

Kpurepun
OLleHHBAHMSA

B COOTBETCTBUH c
TpeOOBaHUSIMH.

8 OamoB- 3amaHWe MO pabOTe BBIMOJHEHO B
mosHoM  oO0beMe.  CTymeHT OTBETHJI  Ha
TEOPETHYECKHE BOTIPOCHI, UCTIBITHIBAs
HeOoJIbIIIHe 3aTpyIHCHUS. KauectBo
oopmIicHHsT OT4eTa K paboTe HE IOJHOCTHIO
COOTBETCTBYET TPCOOBAHUSIM

4  0auiOB- CTYACHT TMPABWIBHO BBIMOJHUII
3amanne K pabore. CocTaBuI OTYET B
YCTaHOBIICHHOHN (hopMe, TPEACTaBUI PEIICHUS
OONBIIMHCTBA 3aaHUi, NPEAYCMOTPEHHBIX B
pabote. CTyIeHT HE MOXET IOJHOCTHIO
OOBSCHHUTH MOJTYYCHHBIC PE3YJIbTATHI.

0 GayIOB - CTY/ACHT HE BBIMIOJNHUI BCE 3aJaHUS
paboThl ¥ HE MOXET OOBSICHUTH MOTYYCHHBIC
pe3yJIbTATHIL

TIPEABIABIAEMBIMHA

Konrponbnas
pabota

B teuenne
ceMecTpa

10 Oamnos

10 6amIoB - CTYACHT TMOJHOCTHIO BBIMOJHUI
3aJjaHie  KOHTPOJBHOH  pPabOThI,  IMOKa3al
OTJIMYHBIC 3HAaHUA nu YMEHUA B paMKax
YCBOCHHOT'O yU4eOHOTO Marepuaia, KOHTPOJbHas
pabora  odopmiieHa ~ aKKypaTHO H B
COOTBETCTBHUU C NpCaABbABIAEMbIMU
TpeOOBaHUAMHU.

8 0ainoB - CTYACHT MOJHOCTHIO BBIMOIHHIT
3ajaHie  KOHTPONIbHON  paboThl,  MoKa3ain
XOpOIlIMe 3HAHHMS W YMEHHUS, HO HE CMOT
000CHOBaTh ONTUMAIIBHOCTh MPEJIOKESHHOTO
pellIeHUsI, €CTh HEIOCTaTKH B OdopMieHHH
KOHTPOJIbHOI paboTHI.

5 6a/uIOB - CTYICHT TMOJIHOCTHIO BBIMOJIHUI
3aJjaHie KOHTPOJILHOW pabOThI, HO JOMYCTHII
CYIIECTBECHHLIC HCTOYHOCTH, HE MIPpOABUIT
YMEHHS NIPaBUIILHO HMHTEPIIPETUPOBATH
TMOJIYYCHHBIC PE3YIbTATHI, Ka4dyeCTBO
odopmiieHHsT KOHTPOJBHOW pabOThl  HUMEET
HEJIOCTATOYHBIA YPOBEHb.

0 6amioB - CTYIEHT HE MOJHOCTHIO BBHITIOIHHII
3alaHie KOHTPOJIbHOM paboThl, MPU ITOM
IIPOsSIBHUJI HEAOCTATOYHBIM YPOBCHb 3HAHUHU U
VMEHHH, a TaKKe HEeCOCOOeH MOSCHUTh
MOJTYYSHHBIN pe3yJIbTar.

DK3aMeH

Ha »k3amena-
IIMOHHOM cec-
cHu

50 6aiutoB

50 6amIoB - CTYAEHT NIPaBUIBHO OTBETWJ Ha
TeopeTHdeckuil Bompoc Owmiera. Ilokaszam ot-
JMYHBIE 3HAHUS B PaMKaX YCBOCHHOTO y4eOHOTro
MaTtepuana. OTBeTWJI Ha BCE JONOJHHUTENBHBIC
BOTIPOCHI.

40 6ayIOB - CTYA€HT OTBETHUJ HA TEOPETHUECKHUH
BOIpoC Omiera ¢ HEOONBITUMH HETOYHOCTSIMH.
Ioxa3zan xopolye 3HaHUS B paMKaX yYCBOEGHHO-
ro ydye6Horo marepuana. OTBeTHII Ha OOJIBIINH-
CTBO JIOTIOJTHUTEIBHBIX BOIIPOCOB.

25 0aoB - cTyICHT OTBETHII HA TEOPSTUICCKHUIA
BOTIpOC OWJIeTa C CymIeCTBEHHBIMH HETOYHOCTS-
Mmu. [lokazam ynoBIETBOPHUTENBHBIE 3HAHHUSA B
paMKax yCBOEHHOTO y4eOHoro matepuana. [Ipu
OTBETaxX Ha JIOTOJHUTEIBHBIC BOMPOCH OBLIO
JIONYIIEHO MHOTO HETOYHOCTEH.

0 OamnoB - npW OTBETE HA TEOPETHUECKHH BO-
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HaumenoBa-
Cpoxn
HHE Ixana ome- Kpurepun
Ne BBINOJIHE-
OIIEHOYHOI'0 st HHUBAHUSA OllcHUBAHUSA
cpeicTBa
IIpocC 6I/IJ'IeTa CTYACHT IIPOACMOHCTPHUPOBAJI HC-
JIOCTATOYHBIN YPOBEHB 3HaHMU. IIpn oTBeTax Ha
JOIIOJTHUTCIIBHBIC BOIIPOCHI 6LIJ'IO ,ZIOI'IyH.IeHO
MHOXXECTBO HCIIPABUJIBHBIX OTBCTOB.
HUTOIO: - 100 6as10B -

Kpurtepnu oneHku pe3y/1bTaTOB 00y4eHHs 110 JUCHUIIMHE:

0 — 64 % oT MakCUMaIbHO BO3MOXKHOM CyMMBbI 0aJIJIOB — «HEYAOBJIETBOPUTEIILHOY (HEIOCTA-
TOUYHBIN YPOBEHb JUIsl IPOMEXXYTOUHOM aTTeCTallK 110 JUCLUIUIMHE);

65 — 74 % oT MaKCUMaJIbHO BO3MOXHON CyMMBI 0aJlJIOB — «yJOBIIETBOPUTEIHHO» (TIOPOTOBBIN
(MUHUMAJILHBIN) YPOBEHB);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOPOILIOY (CPeIHU YPOBEHbD);

85 — 100 % oT MakcuMaIbHO BO3MOKHOI CyMMBI 0aJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHbD)

3agaHus AJ151 TEKYIIero KOHTPOJIA
Bonpocwl ona cobecedosanusn

1. Vkaxute cooTHolIeHrne Mex 1y 1 I'urakanopueii u 1 KuiioBaT-uacom SHEPruu

2. Yro sBisieTcs BTOPUYHBIM SHEPIrEeTHUYECKUM PECYPCOM

3. Yrto Takoe HU3LIas TEIJI0TA CTOPAaHUs TOIUIMBA, OTIMYNE OT BBICIIEH

4. Kakoii U3 THIOB 3JIEKTPOCTAaHIIUH UMEET HauOoJblee 3HaueHne anekTpruaeckoro KIT/]

5. JlaiiTe onpeneneHme NOHATHIO «YCI0BHOE TOILIIMBO

6. Uto takoe KIIJI

7. UTO Takoe 1OoJIHAsL SHEPTOEMKOCTh IPOAYKIIUU

8. Kakas cuctema oToruieHus: 60j1ee SKOHOMUYHA C TOYKU 3pEHUS 3aTpaT NepBUYHBIX SHEprope-
CypcoB

9. [ly1g xakux TemjaoHOcuTeNneil — ra3000pa3HbIX WM KalelbHbIX KUAKOCTEH — BBIIE yJelbHbIE
3aTpaThl MOIIIHOCTH Ha IIEpeMENIeHNE B TpyOax M KaHaiax

10. Ha3oBuTe HegoCTaTKM BO3yXa KaK TEIUIOHOCUTENS TI0 CPABHEHMIO C BOAON

11. Kakoe KOIM4€ecTBO Temjia OPUEHTUPOBOYHO TEPSIETCS Yepe3 OKOHHBIE TPOEMBI

12. Kakue nenu xapakTepHsl U1 SHEProayAuTa MpeIpusITHIA

IIpumepsl 32124 I KOHTPOJIbLHOKH PadoThI

1. CoctaBuTh ypaBHEHHE TEIUIOBOro OajaHca Kajopudepa, onpenenuTs pacxoj mnapa, 1uaMeTp
aporpoBOAa, TUAMETP KOHACHCATOIIPOBO/IA, pa3Mephl BO3IYXOBOIOB JI0 M Tocie Kaiopudepa,
pacxo]| TOIUIMBA U CTOMMOCTh HarpeBaHus Bo3ayxa. McxoHble JaHHbIE: TeMIepaTypa Bo3ayXa
1o kanopudepa ts1 = 20 °C; TemmnepaTtypa Bo3ayxa nocie kajgopudepa tx = 100 °C; 00beMHBIIM
pacxoj Bo3zyxa nociue kanopugepa Vi = 10000 m 3 /4; naBnenue napa B kanopudepe Pn = 3
ata (3-105 ITa).

2. CocTaBUTh ypaBHEHME TEIUIOBOI'O OajlaHca MOJOTpeBaTes LIEJOKa U OMpPENesIUTh TeMIepa-
TYpY, A0 KOTOPOW HarpeBaeTcs LIEJIOK B TEIJIOOOMEHHUKE, el KO3 (UIUEHT MOTeph COCTaB-
asieT 2 % OT MOCTyNUBLIEH TEIUIOTH B MOAOIpeBareib ¢ mapoM. PaccuMtaTh pacxoj TOIUIMBA
JUII HarpeBaHWs IIEJOKa W JAMAMETPhI IapoIlpoBO/ia W MIETOKOMpoBona. VcxomHbie TaHHEIE:
Jasnenue rperomiero napa P, = 6 ara (6-105 Ila); Pacxox mapa D = 2000 kr/4; Pacxon menoka
Gu = 15 1/9; Temrieparypa meinoka Ha BXoze ty1 = 50 °C.
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Bonpocsl k 3k3ameny

1. Bujpl 3HEPTUM U SHEPTETHIECKUX PECYPCOB

2. Eqununnel msmepenus saepruu, [k, Kam, kB 9 ux cBs3b

3. KauecTBO sHEpruu u 3HEPreTUIECKUX PECYPCOB

4. IToHsATHS YCIIOBHOTO TOIUIMBA, HE()TAHOTO SKBUBAJICHTA, HU3IIAS U BBICIIAS TEIJIOTa CTOPAHUS
TOTLIINBA

5. AxryanbHOCTb SHeprocoOepexenus B Poccuu

6. AKTYaJIbHOCTb YHEPTOCOEPEKEHUS B MUPE

7. IToTennnan ueprocoepexenus B Poccun

8. denepanbhslii 3akoH "O0 sHEprocoepexeHnn”

9. TpancnopTUpOBKa MEPBUUYHBIX SHEPTOPECYPCOB

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

TpaHcropTHPOBKA TEIJIOBOM SHEPTUU

TpancnopTupoBaHHe IEKTPUUECKON IHEPTUU

Llens! 1 Tapu(bl HA SHEPTOPECYPCHI

OHepreTuyeckre 00Cie0BaHus NPEANPHUATUN U OpraHu3aLui
OHeprerudeckuil 0ananc npeanpusaTs (yCTaHOBKH)

[Toka3zarenu s3HEProdPPeKTUBHOCTU MPEANPUATHH

D¢ dexkTrBHOE NCTIOIB30BAHNE SHEPTHH B CTPOUTEIBCTBE 3AaHUIN

Buipl BTOpUUHBIX SHEPreTHYECKUX PECYPCOB

DKOHOMHUS TOIUIMBA 32 CYET UCTIOIH30BAHUS BTOPHUHBIX YHEPrOPECypPCOB
TennooOMeHHbIE anmnapatsl AJ1s YyTHIW3ALUU BTOPUYHBIX SHEPrOpPECypCcOB
Hcnonp30BaHne TEIUIOBBIX HACOCOB B SHEPTocOepekeHUN
OHeprocOepexeHue MpH OCBEILEHUH

OddexTUBHOE UCITOIF30BAHUE YHEPTUH B TEINIOCHA0KCHUN

D¢ dexkTrBHOE NCTIOIB30BAHUE SHEPTHH B aBTOMOOMIIBHOM TPAHCIIOPTE
DKOHOMHUS SHEPTUH B OBITY

OHeprocOepekeHUe U IKOJIOTHS



