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1 BBenenue

Pabouas nporpamma 1 (poHI OIIEHOUHBIX CPEACTB TUCHUIUIMHBI « DHEPro- U pecypcocode-
pPEKEHHE B TEIUIODHEPIeTUKE U TEIJIOTEXHHMKE» COCTABJIICHBI B COOTBETCTBUU C TPEOOBaHUAMU
(denepasbHOrO rocynapcTBEHHOrO O0pPa30BaTEIbHOIO CTAHAAPTA, YTBEPKAECHHOTO MPUKA30M
Munob6pnayku Poccuiickoii denepanuu , 1 OCHOBHOM MpodecCHOHaIbHON 00pa3oBaTebHON
IPOrpaMMbl OATOTOBKU «TeEIIOBBIE ANEKTPUUYECKUE CTAHLMU» 110 HAIpPaBJIECHUIO MOATOTOBKU
«13.03.01 TertosHepreTuka 1 TEIJIOTEXHUKAY.

[IpakTnueckasi MOArOTOBKA peajn3yercsi Ha OCHOBE:

KOHCYJIbTAIlMK C BEIyIIUMHU paboToaaTensMu, o0beAMHEHUsAMU paboTojaTenell oTpaciu, B KO-
TOPBIX BOCTpeOOBaHbl BhITYCKHUKH [[IpoTokon Ne2 «xpyriioro» crosa ¢ NpeaCcTaBUTENSIMU pa-
6oronareseii orpacau, 10.02.2021].

3amaun  gucnu- | B pesynbraTe M3ydeHUs MUCIUILIMHBI CTYEHT JOJDKEH:

TUTHHBI 3HamMb: TIOHATHUS U OTNIPEICTICHUS B 00JIACTH SHEPrOCOEPEIKEHHS; COCTOSTHHE
sHeprocoOepexenus B Poccuu 1 Mupe; OCHOBBI 3aKOHOATEIBCTBA B 00JIACTH
9HEProcOePeIKESHUS; TUTIOBBIE MPHUEMBI YHEPTOCOSPEIKEHUST; METOJIBI U CPE/I-
CTBa MIPOBEJICHUS SHEProayInuTa,

YyMemb: COCTABIISATh U PeIaTh YPaBHCHUS MAaTEPUATBLHBIX U SJHEPTETUICCKUX
0aJaHCOB, PACXOJIOB TOILIMBA IS TETUIOIHEPTEeTUICCKUX YCTAHOBOK (IBH-
raTeiy BHYTPEHHETO CrOPaHUs, ITAPOBBIC U Ta30BhIE TYPOUHBI, KOMITPECCO-
PBI, HACOCHI, KOHJICHCATOPHI; OTMPEACIATh TEIUIOBBIE U YHEPTETUUECKHUE 110~
TEPH B TCIJIOPHEPTETUICCKUX YCTAHOBKAX M UX y3JIaX;

61a0emsv Hagvlkamu: cOOpa, CUCTEMATU3AIIMH, aHAJIN3a U 00paOOTKU UH-
(dbopMaIiio B OTHOIICHHH MTPOU3BOJICTBA M MIOTPEOIICHUS TOTUTUBHO-
HEPreTUYCCKUX PECYPCOB.

OcHoBHble  pa3- | OCHOBHBIE MOHSTHS U AKTYAJIbHOCTH MP00JIeMbI JHEPTOCOEPeKEHH
nensl  /  TeMbl | BUIbl SHEPTUHM U SHEPreTHYECKUX PECYPCOB

JUCUUILIMHBI Enunnier uamepenns suepruu, Ik, Kan, kB 4 ux cBs3p

KauecTBO sHEpPrUM 1 SHEPreTHUECKUX PECYPCOB

[ToHsATHS YCIIOBHOTO TOIUIMBA, HEQTSIHOTO SKBUBAJICHTA, HU3IIAs! U BHICIIIAsI
TEIJI0Ta CTOPAHMS TOILJIUBA

AKTyanbHOCTB 3Heprocoepexenus B Poccuu

AKTYaJbHOCTh YHEPrOCOEpEKEHHS B MUPE

[ToTentman sueprocoepexenus: B Poccuun

TpaHncnopTHPOBKA NePBUYHBIX JHEPropecypPcoB M TENJIOBOH JHEPITUU:
TpancopTupoBKa MEPBUYHBIX YHEPTOPECYPCOB

TpancnopTUpOBKa TEIJIOBOM SHEPTUHU

TpancopTupoBaHue IEKTPUUECKON IHEPTUN

3aK0HOAATEJBCTBO B c(hepe IHepProcoHepeKeHus :

®enepanbHblil 3aKoH "O0 sHeprocOepexeHun"

Lens! 1 Tapudbl Ha SHEPTOPECYPCHI

JHepreTuyeckoe 00cjae10BaHUS NPEANPUATHIA:

DHepreTudeckuil 0amanc NpeanpusTUs (YCTAaHOBKH)

[TokazaTenu 3HeprodPHEeKTUBHOCTH MPEITPUATHI

JKOHOMMS TOILIMBA 32 CYeT UCMO0JIb30BAHNS BTOPHYHBIX JHEPropecyp-
COB

TemnmooOMeHHBIE anmapaThl VIS YTUIN3AIUHA BTOPUYHBIX SJHEPTOPECYPCOB
Hcnonb30BaHre TEMIOBBIX HACOCOB B 3HEPTOCOEPEKEHUN

¢ dexTHBHOE HCOTb30BAHNE IHEPIUH:




DHeprocbepekeHre Py OCBEIICHUN
OddekTHBHOE UCTIOIB30BAHNE SHEPTUHU B TEIIIOCHA0KEHUHT

D¢ dhexkTuBHOE UCTIONB30BAaHUE YHEPTHH B aBTOMOOMIBHOM TPAHCIIOPTE
DKOHOMHUS SHEPTHH B OBITY
JHeprocoepekeHrue U BOMPOCHI IKOJTOTUH

2 IlepeyeHb VIAHUPYEMBIX Pe3yJbTATOB 00y4YeHMsI M0 AU CHHUILINHE (MOAYJII0), CO-

OTHECCHHBIX C HHIUKATOPAMHU NOCTUKCHUSA KOMIIeTeHIInii

[Iporecc n3y4eHus: TUCHUTUTMHBI « HEPTO- U pecypcocOepeKeHHe B TEINIOIHEPTETUKE U
TEIUIOTEXHHUKE» HAIMpaBiIeH Ha (OPMHUPOBAHUE CICIYIOIIMX KOMIIETCHIIMH B COOTBETCTBUU C
®I'OC BO u ocHOBHO# 00pa3zoBarebHOM TporpamMmoit (Tadmwmma 1):

Tabmuna 1 — KoMmeTeHIy 1 HHANKATOPBI UX TOCTHKEHUS

Kon 1 HauMeHOBaHNE KOMIIE-
TEHIINU

I/IHI[I/IKaTopH JOCTHIXXCHUA

[Inanupyemble pe3yabTaThbl 00y-
YEeHUs 110 AUCLUIIIIMHE

[Ipodeccuonanpubie

ITK-6 CriocobeH obecrieun-
BaTh COOJIFOJICHUE PKOJIOTH-
YecKOM 0e30IacHOCTH Ha
MIPOU3BOJICTBE U IJIAHUPO-
BaTh KO3AIIMTHHIC MEPOIIPH-
SATUS U MEPOTIPUSATHUS IO
9HEPro- u pecypcocoepexe-
HUIO Ha TIPOU3BOJICTBE

I1IK-6.1 3HaeTt BUOBI BO3-
nericteust TOC Ha okpyxa-
IOIIYIO CPEY, BHIIbI 9KO3a-
IIUTHBIX MEPOIIPUSATHH, BU-
JIbl MEPOTIPHUSITHI TI0 DHEP-
ro- U pecypcocOepekeHuI0
Ha MPOU3BOICTBE

[TK-6.2 Ymeer pa3pabaTsi-
BaTh 9KO3aIIUTHBIC MEPO-
TPHUSITHS. © MEPOTIPHSITHIA IO
HHEProcOEpeKEHUIO Ha
TETUIOBBIX AIEKTPUUICCKUX
CTaHIIHIX

[1K-6.3 Bnaneer HaBbIKaMu
OTpeieNIeHus CIIocOO0B
yCTpaHEHUS BPEIHBIX BO3-
neiicreuil TOC Ha oxpyxa-
IOIIYIO Cpey, CIOCOOO0B
cOepekeHHs SHEPTUU U pe-
CypcoB

3HaTh: CIOCOOBI M MPUHIIUIIBI IO
MOJICPHHU3AIUHN TEXHOJIOTUIECKO-
ro o00opyAOBaHuUs I yIIydlle-
HUS DKCIUTYaTallHOHHBIX XapaK-
TEPUCTHUK, TTOBBIIIICHUIO YKOJIOTH-
yecKor 0€30ITaCHOCTH U SKOHO-
MUU HEPTUU U PECYPCOB.
YMeTb: COCTaBIIATh U peuiaTh
ypaBHEHHUS TOILIUBO - SHEPTEeTH-
YecKoro OanaHca; U3MCHATH I1a-
paMeTphl TEXHOJIOTHYECKOTO
rporecca Jijisi CHIDKCHUS HeTa-
TUBHBIX MOCTIEACTBHUI HA IPUPO-
1y ¥ YMEHBIICHUIO TIOTPEOICHIS
JHEPreTHYECKUX pecypcoB. Bia-
JIETh HABBIKAMHU: 110 JOCTHKECHUIO
SKOHOMMHU TOTLITUBO - YHEPTeTH-
YECKUX PECYPCOB B TEXHOJIOTHYE-
CKOM TIpoIlecce U YMEHBIICHHIO
BJIMSIHUS BPEAHBIX BO3JEHCTBUI

TOC Ha OKpyXarlollylo Cpeay.

3 MecTo AUCHUILINHBI (MOYJIsS1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

JucuummuHa «JHEPro- M pecypcocOepexeHne B TEIMJIOIHEPTreTHKE M TEMJIOTEXHHUKE)
n3ydaercs Ha 4 Kypce, 8 cemecTpe.
JucuumnuuHa BXOAUT B cocTaB Onoka 1 «/luciumivael (MOAyNIn)» U OTHOCUTCS K 0a30-

BOI1 4acTH.

Jlnist OCBOEHUS AMCUUIUIMHBI HEOOXOAMMBI 3HAHHSI, YMEHHMS, HABBIKU U / UJIH OIBIT MpaK-
TUYECKON JIeATENbHOCTH, CPOPMHUPOBAHHBIE B MPOIIECCE N3YUEHUSI TUCUUIUIMH / IPAKTUK: « KO-
joruyeckas 6e3omnacHocTb», «b1.B.JIB.01.01 Herpaguunonusie 1 BO300HOBISIEMbIE UCTOYHUKU




5

sHeprumn», «b1.B.J1B.01.02 [lepcniekTHBBI NCIIOIB30BaHUs IEPBUYHBIX U BTOPUYHBIX SHEPrope-
CYpCOB».

JucuumiuHa «9HEpro- U pecypcocOepekeHUe B TEIIOPHEPTETUKE U TEIJIOTEXHUKE» B
paMKax BOCIHTATEIbHOM PabOThl HampaBieHa Ha (OPMHUPOBAHHME y OOYHAIOLIUXCS AKTUBHOU
IpaXKAaHCKOW NO3UIMM, YBaKEHUS K IpaBaM U CBOOOJAaM YeJI0OBEKa, 3HAHUS IIPaBOBBIX OCHOB U
3aKOHOB, BOCIIUTAHHE YyBCTBA OTBETCTBEHHOCTH MJIM YMEHMSI apryMEHTUPOBATh, CAMOCTOSATEIb-
HO MBICIIUTh, Pa3BHBAET TBOPYECTBO, NPOPECCHOHATBHBIC YMEHUS WM TBOPUECKH Pa3BUTON
JUYHOCTH, CHUCTEMbl OCO3HAHHBIX 3HAaHUIl, OTBETCTBEHHOCTH 3a BBIIOJHEHHE Yy4eOHO-
IIPOM3BOJICTBEHHBIX 33JaHUN U T.JI.

4 O0beM AUCHMILVINHBI (MOYJI51) B 3a4€THBIX eIUHULAX C YKa3aHHEM KOJIN4ecTBa
aKa/JleMU4eCcKHX 4acoB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4YaromuXxcs ¢ npenojaBa-
TesieM (110 BH/IaM Y4eOHBbIX 3aHAATHIT) M HA CAMOCTOAITEJbHYI0 padoTy 00y4aromuxcs

OO6mmast Tpy10eMKOCTh (00BhEM) TUCIUILIMHBI COCTaBIIsAET 4 3.¢., 144 akaj. yac.
Pacnpenenenue o0beMa AMCHUIUIMHBI (MOAYIIS) IO BUAAM y4eOHBIX 3aHSATUNA NpPEACTaB-
JIEHO B Tadymue 2.

Tabmmna 2 — O6beM TUCHUILTUHBI (MOJTYJIS) TTO BUJAM YUEOHBIX 3aHATHIM

O0BeM TUCHUITIAHEL Bcero akagemu-
YEeCKHUX YacOB

OO0miast TpyA0€MKOCTh JUCIIUTUIMHBI 144

KonTakTHas aynuTopHasi padora odyqawinuxcsi ¢ npenogasareiem (mo | 10
BH/JaM Y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHUSA JEeKIHMOHHOr0 THUNa (JICKIMU U MHbIC Y4eOHbIC 3aHATHs, TIpeny- | 4
CMaTpHBalOIUE NMPEUMYIIECTBEHHYIO Nepeauy yueOHoH MHpOopMaluu re-
JarorMyecKuMu pabOTHUKAMM )

3aHSITHSI CEMUHAPCKOr0 THUNA (CEMUHApBI, MPAKTUYECKUE 3aHITHSI, Mpak- | 6
TUKYMBI, TaOOpaTOpHBIE padOTHI, KOJJIOKBUYMbI U MHBIC aHAJIOTHYHbBIC 3a-
HATHS)

CaMmocTosiTe1bHasi pa6oTa 00y4YarOIUXCcsl M KOHTaKTHasi padora, Bito- | 130
yarolasi TPYMNIOBBIE KOHCYJIbTAIlUU, WHIUBUAYAIbHYIO pabOTy oOydaro-
HIMXCS C TMpernojaBaTesisMu (B TOM UHWCIE€ WHIUBUAYAIbHBIE KOHCYIbTa-
IIMN); B3aUMOJICHCTBUE B AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIBLHOM
cpezie By3a

[TpoMexyTouHas aTTecTalus 00yJaroIUXCs — 3a4eT C OLEHKON 4

5 Conepxanue TMCUUNIMHBI (MOAYJIs1), CTPYKTYPHUPOBAaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHMEeM OTBEeICHHOI'0 HA HMX KOJIHYeCTBA aKA/IeMUYEeCKUX YaCOB M BUJ0B Y4eOHOM
padoThbI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTyIs)

HaunmeHnoBanue pa3zienos, TEM U CO- Bupl yueGHO# paOoThI, BKITIOYAsi CAMOCTOSATEIbHYIO




ACPIKaHUC MaTCpuajia

paboTy 00yJaroImUXCs ¥ TPYJOEMKOCTh (B Hacax)

KonTaktHas pabora mpenogasarens ¢ o0yya-

TOIIIUMHUCS

Jlexuun CeMuHapckue
(mpakTHYecKue
3aHATHUSA)

JlaGopatopHsble
3aHSTHS

CPC

OcCHOBHBIE MOHSITHS H AKTYAJIbHOCTH
npoodJeMbl JHEProcoepeKeHus :
KauecTBo sHEprun U SHEPreTUUECKUX
pecypcoB; AKTYalbHOCTh 3HEprocoe-
pexxenus B Poccun; AkTyainbHOCTh
sHeprocOepexkenus B mupe; [lotenmuan
sHeprocoepexxenus B Poccun

10

TpancnopTHPOBKA NePBUYHBIX
JHEPropecypcoB U TelJI0BOMH IHep-
TUM:

TpaHCIOPTHPOBKA MEPBUYHBIX YHEPTO-
pecypcoB; TpaHCIOPTUPOBKA TETLIOBOM
sHepruu; TpancnopTupoBaHue 31€K-
TPUUECKOH SHEPTUU

10

3akoHoaTeILCTBO B cdepe IHEPro-
cOepekeHus:

®enepainbhblil 3ak0H "O06 3HEproche-
pexxenun'"; Llensl u Tapudsl Ha SHEPTO-

pecypchl

10

JHepreruyeckoe 00cjie10BaHUS
npeanpuATHIA:

DHepreTudeckuil 6agaHc MpeANPUSTHSI
(ycranoBkm); [lokazarenu sHeproad-
(EeKTUBHOCTH MPEATPUATHI

10

DKOHOMHS TOIJIMBA 32 CYET UCIOJIb-
30BaHHUs BTOPUYHBIX YJHEPTrOPecypcoB
TemooOMeHHbIe annapaThl Uil yTUIIU-
3allii BTOPHUYHBIX SHEPTOPECYPCOB;
Vcronp30BaHue TEIIOBBIX HACOCOB B
SHEpProcOepeKEHUN

10

¢ dexkTHBHOE HCIOIB30BAHNE IHEP-
ruu:

OHeprocOepexeHue MPH OCBEICHUH;
D¢ heKTUBHOE UCTIOIb30BaHUE YHEPTUU
B TersiocHabxennu; DddexkTuBHOE HC-
MOJIb30BAHNE YHEPTUH B aBTOMOOUITH-
HOM TpaHCHOpTe; DKOHOMUS SHEPTUH B
OBITY

10

JHeprocoepeskeHrue U BOMPOCHI KO-

10




JIOTMH

CamocTosiTe/IbHOE pellieHne KOH- 30
TPOJIbHOI PadoTHI

IMoaroroBka K 3a4eTy ¢ OLEHKOI 30

HUTOI'O no xucuuminne 4 6 130

6 BHeaynuTopHasi caMoCTOsITeIbHAS PadoTa 00y4YalOMMXCs M0 AUCHHUILIMHE (MOTY-
JI10)

[Ipu naHupoOBaHUM CaAaMOCTOSATEIBLHON PaOOThl CTYACHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaThCS CJIECAYIOIIUM paclpeiesIeHuEM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeacICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI KosnvecTBO yacoB
M3ydeHune TeopeTHYeCKuX pa3aeinoB JUCHUTUIAHBI 70
BrinonHeHue 3a1anuii JOMaIHe KOHTPOJIbHOU PaOOThHI 30
ITonroroBka K 3a4ery 30

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

q)OHIl OLCHOYHBIX CPCACTB JIA IMPOBCACHHA TCKYLICTO KOHTPOJIA YCIICBAEMOCTHU U IIPO-
MEKyTOYHOH aTTecTanuu npeacrasieH B [Ipuioxennn 1.

ITomHBIA KOMIIJIEKT KOHTPOJIbHBIX 3aIIaHHfI WM WMHBIX MaTCpuajioB, H€O6XOIII/IMI>IX JIIsL
OLIEHUBAHM PE3yJIbTAaTOB O0YUYEeHUs MO JUCHUILIMHE (MOIYJIO0), MPAKTUKE XpaHUTCS Ha Kadea-
pe-pazpaboTurke B OyMa>KHOM M 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeTOAMYeCcKOEe H HH(POPMALMOHHOE o0ecTedeHre TUCHUIIIMHBI (MOXYJIA)

8.1 Ocnoenaa numepamypa

1.Kynunos, A.A. 3uranmuna, C.K. DHeprocOepexeHue B TEIUIOPHEPTETUKE U TETJIOTEX-
Hostorusix. -M.: Mammunoctpoenue, 2011. —373c.

2. lanunos, O.JI. DHeprocOepexxeHue B TEIUIOPHEPTETUKE U TEIUIOTEXHOJOTUAX. Yued-
HUK s By3oB / lanmnos, O.J1., I'apsieB, A.b., flkosnes, 1.B., Knumenko, A.B., Bakynko, A.T .-
M.: U3patensckuii jom MOU, 2011.- 423 c.

8.2 /lononnumenvnasn numepamypa

1.Kpruos, FO.A. DHeprocOepexeHHe U aBTOMATU3AlMs TPOU3BOJCTBA B TEIUIOIHEpre-
TUYECKOM XO3HCTBE Toposia. YaCTOTHO-peryIupyeMblii 31eKTPOIpuBo. YdueOHOoe mocodue Juis
By30B / Kpsuios, 10.A., Kapanzaees, A.C., Measenes, B.H.to- CII6.: Jlanp, 2013.- 175 c.

2.CoBepIIIeHCTBOBAaHNE HCIIOJIb30BAHUS TOIUIMBA TPU MPOU3BOJCTBE IJICKTPUUECKON U
teroBoit sueprun./ mox pen. A.C.Mccepnuna. JI.: Dneproatommusaat, 1988.- 188 c.

3.MesennieB A.Il. OcHOBBI pacueTa MEPONPHUITHIA 110 YKOHOMHUHU TOILTUBHOM DHEPTUH U
torutuBa. - JI.: Dueproaromusnar. 1984, 117 c.
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1.IlpomplnieHHast TEeIJIOPHEpreTuka U TermorexHuka. CrpaBouynuk /Ilox obmieit pen.
B.A.I'puropseBa, B.M.3opuna - 2-¢ u3a.,- M.:DHeproaromusnar, 1983.- 552 c.

2.Cueiimep B.A., 'opbanenko A./l. [ToBeiienue 3¢ (heKTHBHOCTH MCTIOIH30BAHUS Ta3a U
Ma3yTa B SHEPreTUYECKUX ycTaHOBKax. - M.: DHeproaromusaar 1991. 184c.

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

8.3 Memoouueckue yxazanusa 0141 cmy0eHmo8 no 0C60eHuUI0 OUCUUNTUHbBL

[Ipn wu3y4eHWW IUCHUIUIMHBI MPETYCMOTPEHBI BCE BHUABI YUCOHBIX 3aHATUN (JICKIIHH,
MPAKTUYECKHE U JTa0OpaTOPHBIC 3aHATHS) U CAMOCTOATEIbHbIE BUIBI PaOOT.

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

Ha npaktrueckux 3aHATHSIX HEOOXOIUMO MCIOIB30BATh JICKIIMOHHBIC 3alUCH, CIIPABOY-
HbIE MaTepUabl.

[Ipu BEIMOTHEHNH KOHTPOJILHON paboThl HEOOXOAMMO UCIIOIB30BATh JIEKIIMOHHBIC MaTe-
puaiibl, cupaBoYHUKU. OCOOEHHO Ba)KHO IOCEIIaTh KOHCYJbTAllMW MpernojaBareis, e pac-
CMaTPHUBAIOTCS MPOOJIIEMHBIE BOIIPOCHI.

8.4 Cospemennvie npogheccuonanvnvie 0azvl OAHHBIX U UHPOPMAUUOHHDBIE CRPABOU-
Hble cucmembl, UCHOIb3yeMble RPU OCYULeCMEIeHUU 00PA308amenNbHO20 Npoyecca no OUCHuU-
niauHe

1. DnexkTponno-6ubnuoreunas cucrema eLIBRARY.RU.

2. Thermophysics.Ru — moptai mo Teriopu3uke: IpoeKThl, IPOrPaMMBbI, Y4eOHBIE TIOCO-
ous, JEN03UTapui Hay4YHBIX pabor, JUccepTaluu, IIEpUOINKA
(http://thermophysics.ru/index.php).

3. DHepreTrka W MPOMBIINIEHHOCTE Poccuu — nH(OpMaMOHHAS CUCTEMa DHEpreTHYe-
CKOI'o KOMILIEKCA U CBsA3aHHBIX ¢ HUM otpacier (https://www.eprussia.ru/).

8.5 Ilepeuensv pecypcosé ungopmauuoHHO-meNeKOMMYHUKAUUOHHOU cemu «Hnumep-
Hem», He0OX0OUMBLX 01 0CBOCHUA OUCUUNTIUHBL (MOOY/5)

1. DnekTponHas bubnmoreka terosHepreruka (http://teplolib.ucoz.ru).

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

8.6 J/Iuyenzuonnoe u ce0600H0 pacnpocmpanaemoe npocpammHuoe obecneuenue, uc-
nonv3yemoe npu oCcyuyecmeieHuu 00pa3zoeamenbHo20 npoyecca no OUCUUnIUHe

Tabnuna 5 — [lepeueHpb UCHOIB3yeEMOro MPOrpaMMHOI0 00ecrieueHus

Haumenosanue 110 PexBu3uThI / YCIOBUA UCIIOJIB30BAHUA

MicrosoftimaginePremium | Jluuensuonusiit gorosop A3223 Ne008/65 ot 11.01.2019

OpenOffice CBO60I[Ha$I JIMICH3M:, YCJIOBHUA UCITIOJIB30BAHUS 110 CCHIIKE:
https://www.openoffice.org/license.html

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

9 OpraHu3alMOHHO-NIEeAATOTMYEeCKHUEe YCIOBUSA


http://thermophysics.ru/index.php
https://www.eprussia.ru/
http://teplokot.ru/
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Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca PeriiaMeHTUpyeTcs y4eOHbIM TUIAHOM M pac-
MACaHUEeM Yy4YeOHBIX 3aHATHH. SI3bIKk OOyueHus (TpemnojaBaHus) - pycckuid. [l BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS POAOKUTENBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUU CBOCH WHAMBHIYalTbHOH 00pa30BaTENLHOW TPACKTOPHH O0Y4Yaro-
H.II/IﬁC?I HMCECT IIPaBO HaA NEpe3av4CT COOTBCTCTBYIOIUX AWCHUILIMH U HpO(i)eCCI/IOHaJIBHLIX Monay-
JIei, OCBOSHHBIX B IPOIIECCE MPEANIECTBYIONIET0 O0YUYCHHUs, KOTOPBI 0CBOOOXKIaeT 00ydarorie-
rocd OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHHA.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIif mpoliecc MpH MpenojlaBaHuu Kypca OCHOBBIBAETCSI Ha MCIOIb30BAHUM TPAIU-
[IMOHHBIX, NTHHOBAIIMOHHBIX W HH()OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHHA. TpaauimoH-
Hble 00pa3oBaTelIbHbIE TEXHOJIOTUU MPECTABICHBI JTEKIUAMU U CEMUHAPCKUMHU (IIPAKTHUECKU-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUH HCIIONIB3YIOTCS B BUJE IUPO-
KOTO MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (POpM MpoBeaeHus 3auatuid. MHdopmanmoHHbie
0o0pa3oBaTelbHBIC TEXHOJOTUU PEATU3YIOTCS IMyTEeM aKTUBHU3AIMH CAMOCTOSTEIBHONW pPabOTHI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30BaTEeIbLHOM cpejie.

9.2 3anaTHd JeKIMOHHOI0 THIIA

JIeKMOHHBIN Kypc MpennoiaraeT CUCTEMaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoit iexiuu JekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHHUTEIFHO K KAKOMY
06a3oBoMy y4eOHUKY (yuyeOHUKaM, yIeOHBIM IMOCOOHSIM) OyAE€T MPOYUTAH KypC.

JIeKMOHHBIN Kypc MOJDKEH JaBaTh HauOONbIIMI 00beM MH(OpMAaLUU M 00eCreynBaTh
Oosee riry0oKkoe NOHUMaHHUE YYEOHBIX BOTIPOCOB IPH 3HAYMTEIBHO MEHBIICH 3aTpaTre BPEMEHH,
4eM 3T0 TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOSATEIILHOE H3Y4YEeHHE MaTepurana.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapcKue 3aHATHS NPEJCTABIAIOT COOON JeTanu3alnio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEINICHUs Kypca U OXBAaThIBAIOT BCE OCHOBHBIE PA3/IEIbI.

OcHoBHO# (hopMOIi TIPOBEJICHHSI CEMHUHAPOB ABJSETCs 00CYyX/eHHe Hanbosee npoliaeM-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIbHBIM Te€MaM, a TakXe pa30op MPUMEPOB U CUTyalud B
ayJIUTOPHBIX YCIOBHSX. B 00s13aHHOCTH IpernojaBaTesst BXOJAT: OKa3zaHHE METOJMYECKOH Mo-
MOIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 10 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHSIX OLIEHUBAETCS O CIEAYIOIIUM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIpeIaraéMble IPETo1aBaTesIeM;

- y4acTue B IUCKYCCHUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3a[aHUH;

- ACCUCTUPOBAHHUE MIPENOAABATEIIO B IIPOBEICHUH 3aHATUN.

OTBeT noJKeH ObITh apryMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloknansl ¥ ONIOHUPOBAHHUE JTOKJIAJO0B IPOBEPSAIOT CTENEHb BIAJEHUS TEOPETHYECKUM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUMN.

OueHrBaHue 3aaHUM, BBINOJHEHHBIX Ha CEMHUHAPCKOM 3aHSITHH, BXOJHWT B HAKOILUICH-

HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alouuxcs Mo JUCHUIIHHE (MOAYJII0)
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CamocrosarenbHas paboTa CTYIEHTOB — 3TO HPOIECC aKTUBHOTO, IIEJICHANPABICHHOTIO
NpUOOPETEHNs CTYIEHTOM HOBBIX 3HAaHHWM, yMEHUI 0€3 HEeNOCPEICTBEHHOI0 y4acTHsl Mpernoaa-
BaTels, XapaKTEPU3YIOIIUICS MpPEeAMETHOW HANpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocToOsATENTHHON pabOTHI:

- CUCTEMAaTU3alMsl U 3aKPEIJICHUE TOJYyYEHHBIX TECOPETUUECKUX 3HAHUN U IIPAKTUYECKUX
YMEHUH CTYIEHTOB;

- yri1yOJieHHe U pacIiipeHne TEOPETUUECKUX 3HaHU;

- (popMupoBaHUEe YMEHHUI HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHUE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOopMHUPOBAHKE CAMOCTOSITEILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpEaIN3aluy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosrenbHas padoTa MOXKET OCYIECTBIATHCS MHIMBUAYAIbHO WIN TPYNIIAMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHonorus opraHu3anyu caMOCTOSTEIbHON pabOThI CTYJJEHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYTUTOPHOH €aMOCTOATENbHON pabOThl CTYJEHTOB MOXKET
NPOXO/UTH B MUCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CTyneHTbl J0JDKHBI MOJXOAUTh K CaMOCTOATENbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAO0B Ha
OTJIeJIbHBIE BOIPOCHI Kypca, MPUOOPETEHHsI OIPEIeIEHHBIX HABBIKOB U UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JINTEPaTYPHI.

9.5 MeTtoanueckue yKazaHus 1Jisl 00y4alomMXcsi 0 0CBOEHHIO N CHMIJIMHBI

[Tpyu u3yueHuu AUCUUILTNHBI 00Y4alOIUMCS 11e71ecO00pa3HO BBIMOIHITH CIEAYIOLIUE pe-
KOMEHTAIHH:

1. U3ydyenue yueOHOM TUCITUTLIMHBI TOMKHO BECTUCH CHCTEMAaTHYECKH.

2. Tlocne u3ydeHus: Kakoro-a1u0o pasjesna Mo y4eOHMKY WM KOHCIIEKTHBIM MaTepuaiam
PEKOMEHIyeTCsI TIO TTaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPEACTICHUS, TOHATHS pa3ze-
na.

3. Oco0oe BHUMAHHE CIEYET yIETUThH BBHITTOJIHEHUIO OTYETOB MO MPAKTUYSCKUM 3aHSATH-
M Y UHAMBHUIYaJTbHBIM KOMILJIEKCHBIM 33/IaHUSM Ha CAMOCTOSTEIbHYIO paboTy.

4. Best TemMaTuka BOTIPOCOB, H3y9aeMBIX CAMOCTOSITENIFHO, 33aeTCs Ha JIKIHIX TpPerno-
naBateneM. VMM ke MaroTcs UCTOYHHMKH (B TIEPBYIO OUepe/lb BHOBH M3/aHHBIE B MEPUOIMUECKON
HAYYHOI TUTeparype) Uit 0ojee AeTaTbHOTO MOHUMaHUs BOIIPOCOB, 03BYYECHHBIX Ha JICKIINH.

[Tpu camocTosTeNbHON IPOPAOOTKE Kypca 00yUaIOUTUeCs TOIKHBI:

- MPOCMATPHUBATh OCHOBHBIC ONPEICTICHUS U (DAKTHI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepuan U JOMOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeMe JIMTepaTyphl;

- H3yYUTh PEKOMEHIOBAHHYIO JTUTEPATyPy, COCTABIATH T€3UCHI, aHHOTAIIMH W KOHCIIEKTHI
HanboJIee BAXKHBIX MOMECHTOB;

- CaMOCTOSITETHHO BBIMOJTHATH 33/IaHUS, AaHAIOTMYHBIC TIPEJIaraeMbIM Ha 3aHATHAX;

- HCTIOJIH30BATh ISl CAMOTIPOBEPKH MaTepHaibl (OH/A OIICHOUYHBIX CPENICTB.

10 Onucanne MaTepHAJIbHO-TEXHHYECKOro obecneyeHusi, He00X0MMOro ISl 0Cy-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLECcca MO0 JUCHUILIMHE (MOYJII0)

10.1 YueOHo-1a00paTopHOe 000pyA0BaAHUE
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OtcyTcTBYET

10.2 Texnuueckue u 3J1eKTPOHHbIE CPeCTBa 00y4eHH
OTCyTCTBYIOT

11 Hnble cBeneHusA

MeTOIlI/I‘IeCKI/Ie PECKOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME MUCHUIUIMHBI 00YYalOIMMUCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3[I0OPOBBS
MOYXET OBITh OPraHM30BaHO KAaK COBMECTHO C APYTUMH OOYYarOIIMMUCS, TaK U B OTAEIBHBIX
rpynnax. [Ipennonaratorcs cenuaibHble YCIOBHS AJIs MTOJIy4eHUs: 00pa3oBaHus 00y4aroIMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBSL.

[Ipodeccopcko-negarornyeckuii cocTaB 3HAKOMHUTCSI C MCUXOJIO0r0-(hU3HOIOTHYECKUMHU
OCOOEHHOCTSIMU O0YyYaroIMXcs MHBAIWIOB U JIUL C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 310pPO-
Bbs, UHJIMBUYaJbHBIMU MPOTpaMMaMH peadMIUTAluU WHBaIUAOB (mipu Hanuyuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTENIbHAS MOAJIEpKKa MPenogaBaHusl ThIOTOPAMHU, CHXO-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, TPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeToAMYeCKUMU pekoMeHaanusiMu MunoOpHayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-aKTHUBHBIC U pe-
(i1eKCUBHBIE METO/bI 00YUYEHHUS, TEXHOJOTUU COLIMOKYJIBTYPHON peabUINTAIMH C LENbI0 0Ka3a-
HUS MIOMOIIM B YCTAHOBJICHUH IMOJIHOIICHHBIX MEXINYHOCTHBIX OTHOILIEHHUH C IPYTUMH CTYJICH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B cTyneH4eckoi rpymnme. [logbop u
pa3palboTKa yuyeOHBIX MaTepUaIOB MPOU3BOJATCS C YUYETOM MPEAOCTaBICHH MaTepuasia B pas-
JUYHBIX (hopMax: ayauanbHOW, BHU3YaJIbHOW, C HCIIOJNB30BAaHUEM CHEIHATBHBIX TEXHHUYECKUX
CPEICTB M HHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
0o0y4yeHHsI OOILIEro M CrelUalbHOTO Ha3HAaYeHUs (MEPCOHAIBHOTO M KOJUIEKTUBHOTO MCIOJIb30-
BaHus1). MarepualbHO-TEXHUYECKOE 00ecliedeHne NMpeaycMaTprUBaeT MPUCIOCOO0IeHHE ayauTO-
puii k Hyxaam nun ¢ OB3.

®dopma npoBeACHUS aTTECTAllMK JIJISl CTYAEHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
UH/IMBUYAJIBHBIX NCUX0pHU3ndeckux ocodbenHocrei. st ctynentoB ¢ OB3 npenycmarpuBaet-
csl 1ocTymHas (opMa IpeloCTaBIeHUs 3aJaHUi OLIEHOYHBIX CPEACTB, @ UMEHHO:

- B TEUaTHOW WM DIEKTPOHHOM dopme (I JUI C HapyUICHUSMH OMOPHO-
JIBUTATEJILHOTO ammapara);

- B TIeYaTHOM (opMe MM ANIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (17151 JIULL C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHus);

- METOJIOM UTEHUSI aCCUCTEHTOM 3a/IaHUs BCIYX ([T TUI[ C HAPYIICHUSIMH 3PEHUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMYMBAETCS BPEMsI Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJis TakuX CTYJEHTOB MpeaycMaTpHUBaeTcs MOCTymHas ¢opMa MperocTaB-
JIEHUs] OTBETOB Ha 3a/1aHusl, 8 UMEHHO:

- TUCBMEHHO Ha OyMmare win HabOpOM OTBETOB Ha KOMITbIOTEpE (IS JIUII C HAPYIICHUS-
MU CllyXa, peuH);

- BEIOOPOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCHCTeHTa (st
JIUI] C HapYIIEHUSIMH OMTOPHO-BUTATENILHOTO aliapara);

- YCTHO (151 JIML] C HAPYIICHUSIMU 3PEHUs, OTIOPHO-/IBUTATEIBLHOTO amapara).
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[Tpu HeoOxXoaUMOCTH JIsi OOYYAIOIIMXCS ¢ MHBATUIHOCTHIO MIPOIIEAYpa OIICHUBAHHUSI Pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«JHepro- u pecypcocoepekeHre B TEMI0IHEPreTHKE U TEMI0TEXHUKE)

Hanpanenune noaroToBku

13.03.01 TerutosHepreTuka M TEIIOTEX-
HUKa

Hamnpasnennocts (npoduis) oOpazoBarenbHON Mpo-  TerioBble AIEKTPUUYECKUE CTAaHIIUN

rpaMMBbI
KBanugukanus BeITyCKHIKA bakanasp
['on Havayia moArOTOBKH (TI0 y4eOHOMY IIJIaHY) 2020
dopma o0yueHHs 3aounas Gpopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
4 8 4
Bun npomexxyTouHOM aTTecTanuu ObecnieunBarolee nojpasieacHue

3ayeT ¢ OLEHKOH

Kadenpa «TennoBble 3HEpreTHYECKHE YCTAHOBKID)
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUs N0 AU CHHUILIMHE (MOIY110), CO-

OTHECCHHBIX ¢ UHIUKATOPAMHA JOCTHKCHUSA KOMIIeTeHI Ui

Ta6mmma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

KOI[ 1 HAMMCHOBAHHUC KOMIIC-

TEHIIUU

I/IHI[I/IKaTOpBI JOCTHIKXCHUA

[Tnanupyemble pe3yabTaThl 00y-
YEHUS M0 AUCIUIUINHE

[Ipodeccuonanpubie

IIK-6 CriocobeH obecrieun-
BaTh COOJIIOJCHUE PKOJIOTH-
YeCcKOo# 0€30I1aCHOCTH Ha
MIPOU3BOJICTBE U IJIAHUPO-

BaTb DKO3alIUTHBIC MCPOIIPH-

ATUS U MEPONPUATHUS IO
SHEPro- u pecypcocOepexe-
HUIO Ha MPOU3BOJICTBE

I1K-6.1 3uaeTt BUALI BO3-
nevicteust TOC Ha okpyxa-
IOIIYIO CpPeay, BUJIBI DKO3a-
IIUTHBIX MEPOIIPUSITHH, BU-
JIbI MEPOTIPUATHI IO HEP-
ro- U pecypcocOepexeHuno
Ha IIPOU3BOJICTBE

[TK-6.2 Ymeer pa3pabaTsi-
BaTh SKO3AIIUTHBIC MEPO-
TPUSITHS. © MEPOTIPHUSITHIA IO
HEProcOCPEIKCHUIO Ha
TETUIOBBIX AICKTPUUICCKUX
CTaHLIMIX

IIK-6.3 Bnageer HaBbIKAMU
onpeeaeHus croco0oB
yCTpaHEHUS BPEIHBIX BO3-
nericteuil TOC Ha okpyxka-
IOIIYIO Cpeay, CIOCO00B
COCPEIKCHHSI SHEPTUH U pe-
CypcoB

3HaTh: CIOCOOBI M MPUHIIUIIBI IO
MOJICPHM3AIIUN TEXHOJIOTUYECKO-
ro 00OpYIOBaHMS IS YITy4IIIe-
HUSI OKCIUTYaTallMOHHBIX XapaK-
TEPUCTHUK, TTOBBIIICHUIO YKOJIOTH-
YeCKOM 0€30I1aCHOCTH U DKOHO-
MUU SHEPTUH U PECYPCOB.
YMeTb: COCTaBIIATh U peniaTh
ypaBHEHHUS TOILIUBO - SHEPTEeTH-
YecKoro OanaHca; U3MEHATH I1a-
paMeTphl TEXHOJIOTHUECKOTO
npoiiecca Jjisi CHUKEHUS Hera-
THUBHBIX TIOCJICJICTBUNA HA TIPUPO-
Iy U YMEHBIIEHUIO MOTPEOICHUS
SHEPreTHYECKUX pecypcoB. Bia-
JIeTh HaBBIKAMH: 110 JJOCTIIKCHUIO
9KOHOMUH TOTUIMBO - YHEPTETH-
YECKUX PECYPCOB B TEXHOJIOTHUYE-
CKOM TpOIlecce U YMEHBIICHUIO
BJIMSIHUS BPEIHBIX BO3JAECHCTBHUI

TOC Ha okpyXaroIyro cpeny.

Tab6numa 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

Kountposmpyemsle pa3ie- dopmupyemas HaumenoBanmue oue- IHoka3arenu
JIbI (TeMBbI) TUCHHILJIMHBI KOMIETEHIUsI HOYHOTO CPeICTBA OLIEHKH
DHepro- u pecypcocbepe- [1K-6 OnopHbIN KOHCIIEKT - ONTUMAJIbHBII

KCHHEC B TCIINIOOHCPICTHUKE U
TCIINIOTCXHUKE

JIEKIIUH

00beM TekcTa (He
Oosee ogHOM Tpe-

TH OpUTHHAJA);
- JJOTMYecKoe To-
CTPOCHUE H CBSI3-

HOCTb TEKCTa;

- IOJTHOTA/ Ty~
OMHA U3NOKEHUS
Matepuaia (Haiu-

Y1e KIIFOUEBBIX
IMOJIOKEHHUH, MBIC-

nei);

- BU3yaJTU3aIus
uHpOpMaIUU KaK
pe3ynbTaT ee 00-
pabotku (Tabnm-

1B, CXEMBI, PH-
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CYHKH);

- opopmieHHE
(aKKypaTHOCT®,
coboieHne
CTPYKTYPBI OpH-
TUHaJa).

I1K-6

Co0OecenoBanue

- r1yOuHa, Ipoy-
HOCTb, CUCTEMa-
TUYHOCTH 3HAHWIA;
- aJICKBaTHOCTh
HPUMEHSAEMBIX
3HAHUU CUTYaLlNH;
- PaIOHATIBHOCTh
UCTIOJIb3YEMBIX
HOXO/IOB;

- CTETIeHb IPOsIB-
JIEHUS HEOOXOIH-
MBIX Tpodeccro-
HAJIbHO 3HAYMMBIX
JMYHOCTHBIX Ka-
YECTB;

- CTETIeHb 3HAYH-
MOCTH OIIpeie-
JICHHBIX I[CHHO-
CTel;

- IPOSIBJICHHOE
OTHOIIICHHE K
OIpeIeIIEHHBIM
00BEKTaM, CUTYya-
LHSIM;

- YMEHUE Moj-
JIepKUBATh U aK-
TUBU3UPOBaTh Oe-
ceny, KOppeKTHOE
HIOBEJICHHUE.

[1K-6

3aaun MpaKTUYECKUX
3aHATHI

- CITOCOOHOCTh
aHATM3UPOBATH U
00001maTh HH-
dopmanuio;

- CITOCOOHOCTh
CUHTE3UPOBAThH
HOBYIO HH(pOpMmMa
OH1O,

- CITOCOOHOCTh
nenaTtb 000CHO-
BaHHBIE BBIBOIbI
Ha OCHOBE MHTEP-
MPETANNN UH-
dbopmaruu, pazb-
SICHEHHS;

- YCTaHOBJICHHE
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MPUYHHHO-
CIICICTBCHHBIX
CBsI3¢H, BBISABIIC-
HUE 3aKOHOMEp-
HOCTH.

[1K-6 KonTtponsHas padora - COOTBETCTBUE
IpernonaraeMbIM
OTBETaM;

- IPaBUIIBHOE HC-
[0JIb30BaHUE all-
rOpUTMa BBIIOJ-
HCHUS PCHICHUA,
- JIOTHKa paccyx-
JICHU;
- HEOP/IMHAPHOCTh
MOJIX0/1a K perie-
HUIO 33/1a4.

Bce temsl [1K-6 Bormpocs! 3auera - [NIyOMHA 3HAHUU
TEOPETUYECKHUX
BOIIPOCOB OUJIETA;
- [IyOWHA 3HAHUH
JIOTIOJTHUTEIbHBIX
BOIIPOCOB;

- JIOTHKA pacCcyk-
JIEHUI.

2 MeToauyeckne MaTepHuaJIbl, ONpPeie/solue Npoue1ypbl OlleHNBAHUS 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATEIbHOCTH, XapaKTepu3yoime npouecc (popmMupo-
BaHMs KOMIIeTeHIUii

Mertoanyeckre MaTepualsl, ONPEeISONMe MPOLEeaypbl OLCHUBAHUS 3HAHUH, YMEHUH,
HABBIKOB W (WJIH) OIBITA JICATEIHHOCTH, MIPEICTABICHBI B BUJIE TEXHOJIOTHUECKON KapThI JTUCIIH-
TUTHHEI (Tabnuia 3).

Tabnuna 3 — TexHonoruueckas Kkapra

Haumenona-
Cpoxn
HHUE IIxana oue- Kputepun

Ne BbINOJIHE-

OLIEHOYHOI'0 S HUBAHUSA OLleHMBaHM S

CpencTBa
8 cemectp
HpOME)KyTO‘IHaﬂ arrecrauusa B q)opMe «33qu C ouemcoﬁ»
1 OnopHBIA  KOH- B teuenne 10 Gamnos 10 GamnoB - CTYHEHT ITOJIHOCTHIO IOATOTOBHII
CHEKT JeKIHH cemecTpa KOHCIIEKT JIEKIMHA. AKKypaTHo 0(pOPMIEHO

rpaduyeckast 1 TEKCTOBBIC YaCTH KOHCIIEKTA.

8 Oayla — CTYIEHT MOJHOCTHIO IOATOTOBHII
KOHCHEeKT Jekuuil. Ecrep  3amedanus
obopMieHHIO TpadhUIecKOM ¥  TEKCTOBOH
YacTsIM KOHCIIEKTA.

6 6amtoB — KOHCIIEKT He MONHBIH (OTCYTCTBYIOT
He Oonee 1 nexium). HeGpexHoe odopmiienne
KOHCTIEKTa.

4 6amnoB— B KOHCIIEKTE OTCYTCTBYIOT 2 JICKIHH.
HeobpexHoe ohopMieHre KOHCIIEKTA.

0 G6anyoB — oTcyTCTBYET OOee 2-X JeKIHUH.




17

HaumenoBa-
HHE
OIIEHOYHOI'0
cpeacTBa

Cpoxn
BBITIOJTHE-
HUA

Ixana one-
HUBaHUA

Kpurepun
OLleHHBAHMSA

CobecenoBanue
(2Bompoca)

B Teuenune
ceMecTpa

20 6aiu1oB

20 0amnoB - CTYOEHT MPaBUILHO OTBETHII Ha
TEOpETHYECKHE BOMPOCHL. IloKa3al OTIMYHBIE
3HaHUS B paMKax YCBOCHHOTO y4eOHOIo
MaTrepuaa.

15 Gamna - cTyAEHT OTBETHII Ha TEOPETUUECKHE
BOIIPOCBI €  HEOONBIIMMHM  HETOYHOCTSMHU.
[Mokazan  Xxopoiiue 3HAaHUS B  paMKax
YCBOEHHOI'0 Y4eOHOI0 MaTepuaia.

10 OaIoB - CTYIEHT OTBETHII HA TEOPETHUYECKHE
BOIIPOCEI C CYIIECTBEHHLIMU HETOYHOCTSIMHU.
ITokazanm  yHOBIETBOPUTENLHBEIE 3HAHHMS B
paMKaxX YCBOEHHOI'O y4eOHOI0 MaTepuaa.

0 ©OamroB -pH OTBETE HA TEOPETHUYECKHE
BOIIPOCHI CTYIEHT MPOJAEMOHCTPUPOBAI
HEJO0CTAaTOYHBIH YPOBEHb 3HAHUI.

3agaun  TpaKTH-
YECKUX 3aHATUH

B Teuenune
ceMmecTtpa

10 Gamnos

10 GamoB- 3amaHue MO pabOTe BBINOJHEHO B
noiHoM oObeme. CTYACHT TOYHO OTBETHII Ha
KOHTPOJIbHBIC BOIIPOCHI, CBOOOHO
OPUEHTHUPYETCSI B IPEIIIOKEHHOM pEILICHUH,
MOXKET €ro MOZ[I/Iq)I/II_II/IpOBaTb IIpu U3MCHCHUU
ycaoBust 3agaun. OTYeT BBITOJHEH aKKypaTHO U
B COOTBETCTBHUHU C IpEeaAbABIACMBIMU
TpeOOBaHUSIMH.

8 OGamioB- 3amaHue MO padOTE BBIMOJHEHO B
noixHoM  obbeme. CTyOeHT OTBeTHI  Ha
TEOPETHYCCKHE BOTIPOCHI, UCTIBITHIBAs
HeOOoJIbIIHe 3aTpyTHCHUSL. KauecTtBO
odopmiieHHss oTYeTa K pabOTe HE MOTHOCTHIO
COOTBETCTBYET TPEOOBAHUSIM

4 QamwioB- CTYACHT TPABHJIBHO BBIMOIHII
3amanue K pabore. CocTaBHI OTYET B
YCTaHOBJICHHOH (opMe, TPEACTABUI PEIICHHUS
OOJIBIIMHCTBA 3aJaHUui, NPEAYCMOTPEHHBIX B
pabore. CTymeHT HE MOXET TMOJIHOCTHIO
O6’B$[CHI/ITB MOJIYYCHHBIC PE3YJIbTATHI.

0 GaJUIOB - CTY/IEHT HE BBITIOJIHUI BCE 3aJaHUS
paboThl ¥ HE MOXET OOBSICHUTH MOITYYCHHBIE
PE3yJIbTATHI

PacuerHo-
rpaduueckast
pabora

B Teuenne
ceMmecTpa

10 Gamtos

10 Ga/uioB - CTYIEHT MOJHOCTHIO BBIMOIHKIT
3ajaHie  KOHTPOJIbHOM  paboThl,  MOKa3an
OTJIMYHBIE 3HAHUS W yMEHHS B paMKax
YCBOCHHOTO y4eOHOT0 MaTepHaia, KOHTPOJIbHAS
pabora  odopmiieHa ~ aKKypaTHO H B
COOTBETCTBUH c TPEbBISICMBIMH
TpebOBaHUAMHU.

8 0amioB - CTYIEHT TMOJHOCTBIO BBITIOJHUI
3aJaHie  KOHTPOJBbHOH  pPabOThI,  IMOKa3al
XOpOIlIMe 3HAHUS M YMEHHUsS, HO HE CMOT
000CHOBaTh ONTUMAIIBHOCTh  MPEJIOKEHHOTO
peIlleHHs, eCTh HENOCTaTKH B OQOPMIICHUH
KOHTPOJBHOH pabOTHL.

5 0aioB - CTYIEHT MOJHOCTHIO BBITOJIHIUT
3aJJaHie KOHTPOJILHOW pabOThI, HO JOIMYCTHII
CyIICCTBEHHBIC  HETOYHOCTH, HE MPOSBUI
YMEHUS MIPaBUIBHO HHTEPIPETHPOBATE
MOJIyYCHHBIC PE3yJIbTATHI, Ka4eCcTBO
opopMIICHHST KOHTPOJBHOH paboOThl HMEeT
HEI0CTAaTOYHBIA YPOBEHb.

0 OaJUIOB - CTYJEHT HE TOJHOCTHIO BBIOJIHIII
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HaumenoBa-
Cpoxn
HHE Ixana ome- Kpurepun
Ne BBINOJIHE-

OIIEHOYHOI'0 HHUBaHHS OllcHUBAHUSA

HUA
cpencTBa

3aJlaHHEe KOHTPOJILHOM paboThl, MPU ITOM
MPOSIBUJI HENOCTATOYHBI VPOBCHb 3HAHWH H
VMEHUH, a TakKe HECIoCOOeH IOSICHUTD
TIOJTYYEHHBIN pe3yJIbTar.

6 3ager B komme ce- 50 Gamos 50 6ann06 - CTYNeHT TpPaBUILHO OTBETUI Ha
MecTpa TeopeTHuecKuil Bompoc Owmiera. [lokasan ot-
JIMYHbIE 3HAHUS B PaMKaxX yCBOCHHOTO yueOHOTo
Mmarepuana. OTBETHI Ha BCE JOMOIHUTEIbHBIC
BOIIPOCHI.

40 6annos - CTymeHT OTBETHJI HA TEOpETHYE-
CKHii BOIpoC OWieTa ¢ HEOOJBIIMMH HETOYHO-
cramu. [lokazan xopomme 3HaHUS B paMKax
YCBOGHHOTO yueOHOro Matepuana. OTBETHI Ha
OOJIBIIMHCTBO JOTOJHUTENBHBIX BOIPOCOB.

25 6ann06 - CTyIEeHT OTBETWI Ha TEOpETUYE-
CKHH BOIIPOC OMIiIeTa C CYIIECTBCHHBIMH HETOY-
HOCTsAMH. [lokasanm yIOBIETBOPHUTENbHBIC 3HA-
HUS B paMKax YCBOSHHOTO Y4eOHOTo MarepHa-
na. IIpy oTBeTax Ha IOMOJIHUTENBHBIC BOIPOCHI
OBUIO TOMYIIEHO MHOTO HETOYHOCTEH.

0 6annos - IpU OTBETE Ha TEOPETHYECKHUH BO-
npoc OuiieTa CTYICHT NPOJEMOHCTPUPOBAT He-
JIOCTAaTOYHBIM YpOBeHb 3HaHUU. [Ipu oTBeTax Ha
JIOTIOJTHUTENBHBIE BOMPOCHL OBUIO  JIOMYIIEHO
MHOKECTBO HCIIPABMWJIbHBIX OTBCTOB.

HUTOIO: - 100 6ans10B -

Kpurtepuu oneHKku pe3y/ibTaToB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % OT MaKCUMaJIbHO BO3MO>KHOM CyMMBbI OQJIJIOB — «HEYAO0BJIETBOPUTEIBLHO» (HEI0CTa-
TOYHBIA YPOBEHbB JIJIsl IPOMEKYTOYHOM aTTECTAIMH 110 TUCIUIUIMHE);

65 — 74 % OoT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «yJOBJIETBOPUTEIHHOY (MIOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHbD);

75 — 84 % oT MakCMMaTbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);

85 — 100 % oT MakcHMaIbHO BO3MOXKHOM CYyMMBI OaJUIOB — «OTJIMYHOY (BBICOKHIA (MaKCHMaITb-
HBII) YPOBEHbD)

3aanus AJ15 TeKylero KOHTPoJIst
Bonpocul onsa cobecedosanusn

1. Ykaxwure cooTHOmeHne Mexay 1 I'mrakasopueit u 1 KmiioBaT-4acom 3HEpruu

2. Yro sBisieTcs BTOPUYHBIM SHEPTrETUUYECKUM PECYPCOM

3. Uto Takoe HU3IIAs TEIJIOTA CTOPAHUS TOIUTHBA, OTIIMYHE OT BBICIIECH

4. Kakolt 13 TUIIOB JIEKTPOCTAaHLIMN UMeeT Hanbosnbliee 3HadeHue aMektpuiyeckoro KITJ]

5. [laiiTe onpeneneHne NOHATUIO «YCIOBHOE TOIIJIMBO)

6. Uto takoe KII/]

7. YTO Takoe MOJIHASI SHEPTOEMKOCTh MPOAYKIIUU

8. Kakasi cuctema oToruieHus: 60j1ee SJKOHOMUYHA C TOYKH 3PEHHUs 3aTpaT MEepBUYHBIX YHEPrope-
CypCOB

9. [l KakuXx TemoHOCUTeNeil — ra3000pa3HbIX WM KarelbHbIX KUAKOCTEH — BBILIE y/JeIbHbIC
3aTpaThl MOILTHOCTHU Ha MepeMellleHre B TpyOax U KaHallax

10. Ha3oBuTe HegOCTAaTKH BO3yXa KaK TEIJIOHOCUTENS IO CPABHEHMIO C BOJOU

11. Kakoe KOJIM4€eCTBO TEIjIa OPUEHTUPOBOYHO TEPSIETCS Yepe3 OKOHHBIE TPOEMBI

12. Kakue nenu xapakTepHsl 1JI SHEProayAuTa IpeIpusITH
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IIpumepsi 3agau KP

1. CocTaBuTh ypaBHEHHE TEIUIOBOTO OanaHca Kanopudepa, OnpeeanuTh pacxo rnapa, 1uaMeTp
NapoNpoBOAa, IUAMETP KOHJCHCATONIPOBO/IA, pa3Mephl BO3TyXOBOIOB JI0 U MOcie Kajopudepa,
pacxo/1 TOIIMBA U CTOMMOCTh HarpeBaHus Bo3ayxa. Mcxo/iHbple JaHHBIE: TeMIepaTypa Bo3ayxa
1o kanmopudepa t;1 = 20 °C; remmneparypa Bo3ayxa nocie kanopudepa tzx = 100 °C; 00 beMHBIi
pacxoj Bo3myxa nocie kanopudepa Vi = 10000 M 3 /4; naBiaenue napa B kanopudepe Py =
ata (3-105 I1a).

2. CocTaBuTh ypaBHEHHE TEIJIOBOTrO OajlaHCca MOJ0rpeBaTess MIeI0Ka U ONpeeNIuTh TeMIepa-
TYypY, 10 KOTOPOW HarpeBaeTcs LIEJIOK B TEIUIOOOMEHHHUKE, €CITi KO (HUIIUEHT OTEPh COCTaB-
asieT 2 % OT MOCTYNUBIIEH TEIUIOTHI B TO0TpeBaTelb ¢ mapom. Paccuutars pacxos TormBa
JUIS HarpeBaHus IIEJI0Ka ¥ TUaMeTPhl IMapoIipoBO/Ia M HIETOKOIPOBo1a. MICXOaHbIe JaHHbIE:
Hasnenue rperomero mapa Py, = 6 ata (6-105 I1a); Pacxox mapa D = 2000 kr/4; Pacxon menoka
Gu = 15 1/9; Temmnieparypa mienoka Ha Bxoze ty1 = 50 °C.

BOl'lpOCLI K 3K3aMEHYy

1. Bunsl s5HEprun U SHEPTETUIECKUX PECYPCOB

2. Eqununnel usmepenus saepruu, [k, Kan, kB 94 ux cBs3b

3. KadecTBO sHEpruu u SHEPreTUIECKUX PECYpPCOB

4. IToHATHUS YCIIOBHOT'O TOILUIMBA, HE(PTAHOTO SKBUBAJIEHTA, HU3MIAsl U BBICIIAs TEIJIOTA CTOPAHUS
TOTLJIBA

5. AKkTyanbHOCTb 3Heprocoepexenus B Poccuun

6. AKTYaJIbHOCTb YHEPTOCOEPEKECHUS B MUPE

7. IloTrenuunan sHeprocoepexxenus B Poccun

8. denepanbhsIii 3akoH "O0 sHEprocoepexeHnn"”

9. TpaHcropTHUPOBKA MEPBUUHBIX 3HEPIrOPECYPCOB

10. TpaHCTIOPTHPOBKA TEILIOBOM YHEPTUU

11. TpancnopTupoBaHHE IEKTPUUECKON IHEPTUU

12. Ilens! 1 Tapu(bl HA SHEPTOPECYPCHI

13. Duepreruyeckue o0CIe0BaHUS NPEANPUATUN U OpraHU3aLUi

14. Duepreruueckuii 6anaHc npeaAnpusATUs (YCTAaHOBKH)

15. Tlokazarenu sHepro’PpPeKTUBHOCTH NPEANPUITUN

16. D¢ dhexTrBHOE NCTIONB30BAHUE SHEPTHH B CTPOUTEIBCTBE 3AaHUIN

17. Bupl BTOPUYHBIX SHEPTETHUECKUX PECYPCOB

18. DxoHOMMUS TOIUIMBA 32 CYET UCTIOIH30BAHUS BTOPHUHBIX YHEPTOPECypPCOB
19. TennmooOMeHHBIE anmapaThl A1 YTHIN3ALUU BTOPUYHBIX YHEPIOPECypPCOB
20. Micnonp30BaHME TETUIOBBIX HACOCOB B SHEPTOCcOEpEKEHUHN

21. DHeprocOepexeHue Npu OCBEIEHUH

22. D¢ dexTrBHOE NCTIOIH30BAHNE SHEPTHH B TETIOCHAOKECHUH

23. D¢ dexTrBHOE NCTIOIB30BAHNE SHEPTUH B ABTOMOOMIBHOM TPAHCIIOPTE
24. DKOHOMUS DHEPTUH B OBITY

25. DHeprocOepekeHnue 1 HKOJIOTUS



