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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 TOTUIUBHO-
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 3HEPreTUUECKUX 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 JHEPropecypPcoOB M TEIIOBOH JHEPIUU:
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 NPeANPUATHI:

DHepreTudeckuil 0amanc NpeanpusTUs (YCTAaHOBKH)

[TokazaTenu 3HeprodPHEeKTUBHOCTH MPEITPUATHI

JKOHOMMS TOILIMBA 32 CYeT UCMO0JIb30BAHNS BTOPHYHBIX JHEPropecyp-
COB

TemnmooOMeHHBIE anmapaThl VIS YTUIN3AIUHA BTOPUYHBIX SJHEPTOPECYPCOB
Hcnonb30BaHne TEMIOBBIX HACOCOB B SHEPTOCOEPEKEHUH

¢ dexTHBHOE HCOTb30BAHNE IHEPIUH:




DHeprocbepekeHre Py OCBEIICHUN

OddekTHBHOE UCTIOIB30BAHNE SHEPTUHU B TEIIIOCHA0KEHUHT

D¢ dhexkTuBHOE UCTIONB30BAaHUE YHEPTHH B aBTOMOOMIBHOM TPAHCIIOPTE
DKOHOMHUS SHEPTHH B OBITY

JHeprocoepekeHne U BOMPOCHI IKOJIOTHH

2 IlepeyeHb VIAHUPYEMBIX Pe3yJbTATOB 00y4YeHMsI M0 AU CHHUILINHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IO0CTUKEHUSI KOMIIeTeH N

[Ipouecc n3ydeHust AUCUUILTUHBI « DHEPTO- U pecypcocOepekeHNE B TEIJIOIHEPTEeTUKE U
TEIUIOTEXHHUKE)» HaNpaBiIeH Ha (OPMHUPOBAHUE CIEAYIOUIMX KOMIETEHIIMH B COOTBETCTBUHU 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-4 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-4.1 3naer BUOBI BO3-
nericteust TOC Ha okpyxa-
IOIIYIO CPEeIy, BUBI 9KO3a-
IIUTHBIX MEPOIIPUSATHH, BU-
JIbI MEPOIIPUATHI 110 dHEP-
ro- U pecypcocOepekeHuI0
Ha MPOU3BOJICTBE

[TIK-4.2 Ymeer pa3pabaTsi-
BaTh YKO3AIIUTHHIE MEPO-
MPUSITHSI © MEPOIIPUATHS 110
HHEProcOEpeKEHUIO Ha
TETUIOBBIX AIEKTPUUICCKUX
CTaHIIHIX

[1K-4.3 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 ITIPOLIECCE U YMEHBIIEHUIO
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 xypce, 7, 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-
TUYECKOM JIeATENbHOCTH, CPOPMHUPOBAHHBIE B MPOIIECCE N3YUECHUSI TUCHUIUINH / IPAKTUK: « KO-
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joruyeckas 6e3omnacHocTb», «b1.B.JIB.02.01 Herpaguunonusie 1 BO300OHOBISIEMbIE UCTOYHUKU
SHEPTUN».

3HaHus, YMEHUSI ¥ HaBBIKH, C(OOPMUPOBAHHBIC MIPU U3YUYCHUH AMCUUILUINHBI «DHEPro- u
pecypcocOepekeHre B TEMJI0IHEPreTUKE U TEIUIOTEXHUKE», Oy1yT BOCTpEOOBaHbI IIPU U3yYEHUN
HOCHAeAYOIUX JUCHUIUINH: «[Ipon3BOACTBEHHAs IPAKTHKA (TEXHOJOTHYECKAs IPAKTUKA)».

JucuuiuinHa «9HEpro- M pecypcocOepekeHre B TEIIOOHEPreTUKe M TEIJIOTEXHUKE) B
paMKax BOCIUTATENbHON PabOThI HampaBicHa Ha (HOPMUPOBAHHE Yy OOYYAIOIIUXCA AKTUBHOM
IpaXkJJaHCKOW MO3UIUH, YBAXKEHUS K IpaBaM M cB0OOJIaM 4eJIOBEKa, 3HAHMS IPABOBBIX OCHOB U
3aKOHOB, BOCIIUTAHHE YyBCTBA OTBETCTBEHHOCTH WJIM YMEHMSI apIyMEHTUPOBATh, CAMOCTOSITEIIb-
HO MBICJIUTh, Pa3BHBAET TBOPYECTBO, NPO(GECCHOHAIbHBIE YMEHUS WM TBOPYECKU Pa3BUTOU
JUYHOCTH, CHUCTEMBl OCO3HAHHBIX 3HAaHUI, OTBETCTBEHHOCTH 3a BBIIOJHEHHE Y4eOHO-
IPOM3BOJICTBEHHBIX 33aHUH U T.JI.

4 O0beM JUCUMILIMHBI (MOXYJIS) B 3a4€THBIX eJMHUIAX ¢ YKA3aHUEM KOJINYeCcTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHBIX HA KOHTAKTHYI0 padoTy o0yuyaloumuxcs ¢ npenojaaBa-
TeJieM (10 BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PA00Ty 00y4Yaromuxcsi

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTIINHBI COCTaBIsAeT 4 3.¢., 144 akan. Jac.
Pacnpenencaue o0beMa AMCHUIUIMHBI (MOAYJISI) TIO BUAAM y4EOHBIX 3aHSATHHA MPEICTaB-
JIeHO B Tabmute 2.

Tabnuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM yYEOHBIX 3aHSATHIMA

O0BeM QUCLHATUIHHEI Bcero akagemu-
YEeCKHUX YacoB

OO61mas TpyA0eMKOCTh AUCHUTIIINHBI 144

KonTtakTHasi aynuTopHas padoTa ody4aoumxcsi ¢ npenogasaresiem (mo | 10
BH/1aM Y4eOHbIX 3aHSATHIi), BCEro

B ToM uncie:

3aHAITUS JEeKIMOHHOr0 THNA (JIEKIIMU W MHBIE yuyeOHbIe 3aHATH, Tpeny- | 4
CMaTPHUBAOIINE PEUMYIIECTBEHHYIO TIepeady YIeOHOH MH(pOpMAIH T1e-
JArOrMYeCKUMU PAOOTHUKAMH )

3aHATHS CEMHHAPCKOIro THNA (CEMUHApHI, MPAKTHUECKUE 3aHATHA, Mpak- | 6
TUKYMBI, JJaOOpaTopHble padOThl, KOJUIOKBUYMbl M MHbBIC aHAJOTHYHBIE 3a-
HSATHUS)

CamocTrosiTeIbHAs padoTa 00y4yaomuxcs U KOHTaKTHas padora, Bkimo- | 130
Yaolas TPYIIOBbIE KOHCYJIbTAIMH, WHAWBHIYAIbHYIO paboTy oO0yuaro-
muxcsa € OpernogaBaTciiiMU (B TOM YHCJIC HMHIAWBUAYAJIILHBIC KOHCYJIbTa-
I[MH); B3aUMOJICHCTBUE B DIIEKTPOHHON HMH(POPMAIIMOHHO-00pa30BaTeIbHON
cpeze By3a

[IpomexxyTouHast arTecTamus 0OyJarommuxcst — 3a4eT ¢ OIEHKON 4

5 CoaepkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
C YKAa3aHUEM OTBCACHHOI'O HA HUX KOJIMIECTBA aKAAEMUICCKHUX YaCOB U BUA0B y‘leﬁHOﬁ
padoThI
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Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIUILTAHBI (MOTYJIs)

HaumenoBanue pa3enoB, TeM U CO-
JIep’KaHuE MaTepuala

Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOSATEIBLHYIO
paboTy 00yJaroIUXCs M TPYTOEMKOCTD (B 4acax)

KonTaktHas pabora mpenogasarens ¢ o0yya-

TOIIUMHUCS

Jlexuun

CeMuHapckue
(mpakTUYecKue
3aHATHUSA)

JlaGopaTopHsble
3aHSTHS

CPC

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

10

TpancnopTHPOBKA NePBUYHBIX
IHEPropecypcoB U TeNJI0BOM IHep-
TUM:

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

10

3akoHoaTeILCTBO B cdepe IHEPro-
cOepekeHus:

®enepainbhblil 3akoH "O06 3HEprocoHe-
pesxxenun'"; Llensl u Tapudsl Ha SHEPTO-

pecypchl

10

JHepreruveckoe 00cjie10BAaHUS
npeInpuATHIA:

OHepreTUyeckuil 6anaHc mpeanpusTHs
(ycranoBkm); [lokazarenu sHeproad-
(EeKTUBHOCTH MPEATPUATHI

10

DKOHOMHS TOIJIMBA 32 CYET UCIOJIb-
30BaHHMs BTOPUYHBIX YJHEPTrOPecypcoB
TemooOMeHHbIe annapaTsl Uil yTHIIU-
3allii BTOPHUYHBIX SHEPTOPECYPCOB;
Vcronp30BaHue TEIUIOBBIX HACOCOB B
SHEpProcOepeKEHUN

10

¢ dexkTUBHOE HCTIOIB30BAHNE IHEP-
ruu:

OHeprocOepexeHue MPH OCBEIICHUH;
D¢ heKTUBHOE UCTIOIb30BAaHUE YHEPTUU
B TeriocHabxennu; DddexkTuBHOE HC-
MOJIb30BaHNE YHEPTUHN B aBTOMOOMITH-
HOM TpaHCIOpTe; DKOHOMUS SHEPTUH B
OBITY

10




JHeprocoepeskeHre U BOMPOCHI KO- 1 10
JIOTHH
CaMocTosiTeIbHOE peleHHe KOH- 30

TPOJIbHOH PadoThI

IloaroroBka K 3a4eTy ¢ OLEHKOM 30

HUTOI'O no xucuuiivge 4 6 130

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

[Ipu nnaHupoBaHUM CAMOCTOSATEIBLHON PadOThl CTYACHTY PEKOMEH]IYETCSI PYKOBOJICTBO-
BaThCS CJIECAYIOIIUM paclpeiesIeHuEM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeacICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI KounvecTBO 4acoB
M3ydeHune TeopeTHYeCKuX pa3aeinoB JUCHUTUIAHBI 70
BrinonHeHue 3a1anuii JOMaIHe KOHTPOJIbHOU PaOOThHI 30
ITonroroBka K 3a4ery 30

7 OueHoYHbIE CPeICTBA I NPOBEAeHHs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOMI
arTecTauMy 00y4aroIMXCcH M0 JMCUMILINHE (MO1YJIIO0)

q)OHIl OLCHOYHBIX CPCACTB MJIA IMPOBCACHHA TCKYLICTO KOHTPOJIA YCIICBACMOCTH M IIPO-
MEKYTOYHOH aTTecTanuu npeacrasieH B [Ipuioxennn 1.

ITomHBIA KOMIIJIEKT KOHTPOJIbHBIX 3aIIaHHfI WM WHBIX MaTCpuajioB, H€O6XOIII/IMI>IX JII
OLICHMBAHUS PE3yJbTaTOB O0YYEHHsI 1O TUCHHUILTMHE (MOJIYIIO), IPAKTHKE XPaHUTCA Ha Kaden-
pe-pazpaboTurke B OyMa>kHOM U 3JIEKTPOHHOM BH/JIE.

8 YueOHO-MeTOAMUYecKOEe H MHPOPMALMOHHOE o0ecTedeHre TUCHUIIIMHBI (MOXYJIA)

8.1 Ocnoenaa numepamypa

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

2. lanunos, O.JI. DHeprocOepexxeHne B TEIUIOPHEPTETUKE U TEIUIOTEXHOJIOTUAX. Yueb-
HUK s By3oB / lanmnos, O.J1., '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. DHeprocOepexxeHue U aBTOMaTHU3alMsl [IPOU3BOJICTBA B TEIIOAHEpre-
THYECKOM XO03HCTBE Toposia. YaCTOTHO-peryIupyemMblii 31eKTporpuBo/l. YdueOHoe nmocodue Juist
By30B / Kpsuios, 10.A., Kapanzaees, A.C., Measenes, B.H.to- CII6.: Jlanp, 2013.- 175 c.

2.CoBepIIIeHCTBOBAaHUE HCIOJIb30BaHUS TOIUIMBA MPHU MPOU3BOJCTBE JJICKTPUUECKON U
teroBoit sueprun./ mox pen. A.C.Mccepnuna. JI.: Dneproatomusaat, 1988.- 188 c.

3.MesennieB A.Il. OcHOBBI pacueTa MEPONPHUITHIA MO0 YKOHOMHUHU TOILTUBHOM DHEPTUH U
tormBa. - JI.: Dneproaromuszaar. 1984, 117 c.

1.ITpoMbinieHHAs TeTJIOdHEpreTuka u TerviorexHuka. CrpaBounuk /Ilog oOmiei pen.
B.A.I'puropseBa, B.M.3opuna - 2-¢ u3n.,- M.:DHeproaromusnart, 1983.- 552 c.
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2.Cneitep B.A., 'opbanenko A.Jl. IToBeimenne 3 peKTUBHOCTH NCHIOIB30BAHUS Ta3a U
Ma3yTa B SHEPreTUYECKUX yCTaHOBKaxX. - M.: DHeproaromusaar 1991. 184c.

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

8.3 Memoouueckue yxazanusa 0141 cmy0eHmo8 no 0C60eHuUI0 OUCUUNTUHbBL

[Ipn u3ydeHUM TUCHUILTMHBI MPEIYCMOTPEHBI BCE BHJIbI YYEOHBIX 3aHSATUU (JIEKIIHH,
MPAKTHUYECKHE U JTa0OpaTOPHBIC 3aHATHS) U CAMOCTOATEIbHbIE BUBI PaOOT.

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

Ha npaktrueckux 3aHATHSIX HEOOXOIUMO UCIOIB30BATh JIGKIIMOHHBIC 3aIlMCH, CIIPaBOY-
HbIE MaTepUaJbl.

[Ipu BEIMOTHEHNH KOHTPOJILHON paboThl HEOOXOAUMO MCIOIB30BaTh JIEKIIMOHHBIC MaTe-
puaiibl, cupaBoYHUKU. OCOOEHHO Ba)KHO IOCEIIaTh KOHCYJIbTAllMW TpernojaBareis, IIe pac-
CMaTPHUBAIOTCS MMPOOIEMHBIE BOTIPOCHI.

8.4 Cospemennvie npogheccuonanvuvle 6azvl OAHHBIX U UHPOPMAUUOHHBIE CRPABOYU-
Hble cucmembl, UCHOJIb3YEeMble NPU OCYULECMEICHUL 00PA308AMENIbHO20 RPOYECCd NO OUCHU-
naune

1. DnexTponno-6ubnuoreunas cucrema eLIBRARY.RU.

2. Thermophysics.Ru — nmoptai no Teriopu3uke: IpoeKThl, IPOrPaMMBbI, Y4eOHBIE TIOCO-
ous, JEN03UTapUi Hay4YHBIX pabor, JUccepTaluu, IIEpUOINKA
(http://thermophysics.ru/index.php).

3. DHepreTHka W MPOMBIINIEHHOCTE Poccuu — nH(OpMaMOHHAS CUCTeMa dHEpreTHYe-
CKOI'0 KOMILIEKCA U CBsA3aHHBIX ¢ HUM otpaciei (https://www.eprussia.ru/).

8.5 Ilepeuensv pecypcosé ungopmauuoHHO-mMeNeKOMMYHUKAUUOHHOU cemu «Hnumep-
Hem», He0OX0OUMBIX 0/1 0CBOCHUA OUCUUNTIUHBL (MOOY)

1. DnekTponHas 6bubnmoreka terosHepreruka (http://teplolib.ucoz.ru).

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

8.6 J/Iuyenzuonnoe u ce0600H0 pacnpocmpanaemoe npocpammHuoe obecneuenue, uc-
nonv3yemoe npu ocyuecmeieHuu 00pa3zoeamenbHoz0 npoyecca no OUCUUnIUHe

Tabnuna 5 — [lepeueHpb UCHOIB3yeEMOro MPOrpaMMHOI0 o0ecrieueHus

Haunmenosanue 110 PexBu3uThI / YCIOBUA UCIIOJIB30BAHUA

MicrosoftimaginePremium | JIuuensuonusiit gorosop A3223 Ne008/65 ot 11.01.2019

OpenOffice CBO60I[Ha$I JIMICH3Ms, YCIIOBHUA UCITIOJIB30BAHUS 110 CCBIIKE:
https://www.openoffice.org/license.html

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

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHUE YCIOBUSA

Opranmzanys 00pa3oBaTeIbHOTO MPOIecca PErJIAMEHTUPYETCS YIeOHBIM TIJIAHOM M pac-
nMUcaHueM y4eOHBIX 3aHATUU. SI3bIK 00ydeHus (mpemojaBaHus) - pycckuid. s Bcex BUAOB
ayAMTOPHBIX 3aHATHIN aKaJIEMUYECKHI Yac YCTAHABIMBACTCS MPOJOJKUTENBHOCTHIO 45 MUHYT.


http://thermophysics.ru/index.php
https://www.eprussia.ru/
http://teplokot.ru/
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IIpu ¢GopmupoBaHuM CBOEH HMHAMBHIYaTbHOH 00pa30BaTENIbHOW TpaeKTOpUu 0O0ydaro-
IIMKCS UMEET MPaBO HA Mepe3adeT COOTBETCTBYIONIUX TUCIHUILIMH U MPO(ECCHOHATBHBIX MOJTY-
JIeil, OCBOSHHBIX B MPOIIECCEe MPEANISCTBYIONIET0 00yUeHUs, KOTOPBI 0OCBOOOXKIaeT 00yJaroIie-
rocsi OT HEOOXOIMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 OOpa3oBare/ibHbIE TEXHOJOTHHI

VYyeOHblii npoIecc Ipyu NPernoJaBaHui Kypca OCHOBBIBACTCSI HA HUCIOJIb30BAHUM TPAIU-
LIUOHHBIX, THHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaguunoH-
HBIC O6pa3OBaTeJIBHbIe TCXHOJIOTHU NPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MH) 3aHATHAMU. IHHOBaIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTHMH UCIONb3YIOTCS B BUJE LIMPO-
KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBereHus 3anatuii. Mudopmamonusie
o0pa3oBaTe/IbHbIE TEXHOJIOIMM PEAIU3YIOTCS IYTEM aKTUBU3ALUU CAMOCTOSITEIbHOM pabOThI
CTYACHTOB B HH(OPMAIIMOHHON 00pa30oBaTeIbHOM cpere.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIeKMOHHBIN Kypc IpeIoyiaracT CUCTEMaTU3MPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOr0 IJIaHa.

Ha niepBoii iekuuu JiekTop 00s13aH MpeaynpeauTb CTYAEHTOB, IPUMEHUTEIbHO K KAaKOMY
06a3oBoMy y4eOHUKY (ydeOHUKaM, yueOHBIM TOCOOUSIM) OyIeT MPOUYUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HaMOONBIINA 00beM MH(pOpMAIMKU U 00eCIeunBaTh
6osee rirybokoe NOHUMaHKUE Y4eOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHbILEH 3aTpaTre BpeMeHH,
4eM 3TO TpeOyeTcs OONBIINHCTBY CTYI€HTOB Ha CAMOCTOSATEIBHOE U3YUYEHUE MaTepUaa.

9.3 3aHATHA CEMHUHAPCKOr0 THIIA

CemuHapCKue 3aHATHS MPECTABIAIOT COOO0I IeTaIU3aIUIO JIEKIHOHHOTO TEOPETHUECKO-
ro MaTepuaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC pa3/ieibl.

OcHoBHOH (OpMOI1 MpOBENIEHNsI CEMUHAPOB SBJISETCS 00CyX)AeHHEe Haubosee npoliem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM Te€MaM, a TakXke pa3d0op MPUMEpOB M CUTyallUui B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TIpemnojiaBaTesisi BXOAAT: OKa3aHUE METOJUYECKOMN IMO-
MOIIH U KOHCYJIbTUPOBaHHE CTY/IEHTOB 10 COOTBETCTBYIOIIUM T€MaM Kypca.

AKTUBHOCTH Ha CCMUHAPCKUX 3aHATUAX OLUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, IpearaeMble MperoiaBaTeseM;

- y4acCTHE B JUCKYCCUAX;

- BBITMIOJIHEHUE MTPOEKTHBIX U UHBIX 33aJaHUH;

- aCCHCTUPOBAHHE MPEIIOIaBATEIIO B TIPOBEICHUH 3aHATHI.

OTBeT f0iKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIOXKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaznpl U ONIIOHUPOBAHHE JOKIIAJ0B MPOBEPSIOT CTENEHb BIIAJACHUS TEOPETHUECKUM
MaTepHaoM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OrneHrBaHuE 3aJaHU, BBIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSTHUH, BXOJIUT B HAKOIUJICH-
HYIO OIICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alOUUXCs N0 JUCHUIIIHMHE (MOAYJII0)

CamocrosTenpHas pa60Ta CTYACHTOB — 3TO IPONECC AKTHUBHOI'O, LECICHAIIPABJICHHOTO
HpI/IO6pCTCHI/I$I CTYACHTOM HOBBIX 3HaHHﬁ, YMCHI/Iﬁ 0e3 HEMIOCPCACTBCHHOI'O Y4aCTHU:A Mperoaa-
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BaTeNs, XapaKTePU3YIOIIUICS MpPEeAMETHOW HaNpaBJICHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTOsATENTHHON pabOTHI:

- CUCTEMAaTU3alMsl U 3aKPEIJICHUE TOJYyYEHHBIX TECOPETUUECKUX 3HAHUNM U IIPAKTUYECKUX
YMEHUH CTYIECHTOB;

- yri1yOJieHHe U pacIlupeHne TEOPEeTHUECKUX 3HaHUI;

- (popMupoBaHMEe yMEHHUI HCIONIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

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

- (hOopMHUPOBAHHE CAMOCTOSITEILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

- pa3BUTHUE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosrenbHas padoTa MOXKET OCYILECTBIATHCS MHIMBUAYAIbHO WIN TPYNIIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT II€TIH, 00BeMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMATHKH.

TexHonorusa opraHu3ay CaMOCTOSTENbHON pabOThI CTYJJEHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHOH €aMOCTOSATENbHON pabOThl CTYJEHTOB MOXKET
POXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CTyneHTbl J0JDKHBI MOJXOAUTh K CaMOCTOATENbHOM paboTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAO0B Ha
OTJeJIbHBIE BOIPOCHI Kypca, MPUOOPETEHHsI ONIPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JINTEPATYPHI.

9.5 MeTtoanueckue yKazaHus 1Jisl 00y4alomMXCcsl 0 OCBOECHHIO TN CHMIJIMHBI

[Ipy n3ydeHun AUCHUILIMHBI 00YYarOUUMCs 11€7€cO000pa3HO BBIOIHATH CIEyIOIHUe pe-
KOMEHJAIIH:

1. I3yyenue y4eOHOM JUCHUIUINHBI JOKHO BECTUCh CUCTEMaTHUYECKH.

2. Ilocne u3yueHus: Kakoro-i10Oo paszena no yueOHUKY UM KOHCIIEKTHBIM MaTepHhajiaM
pEKOMEH/IyeTcs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAEICHUS, IOHATUS pa3/e-
na.

3. Ocoboe BHUMaHUE ClIeyeT YACTUTh BHIIOJHEHUIO OTUYETOB M0 MPAKTHUECKUM 3aHITH-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSTEIBHYIO paboTy.

4. Best TemMaTuka BOTIPOCOB, H3y9aeMBIX CAMOCTOSITENIFHO, 33aeTCsl Ha JIKIHIX TpPerno-
naBarteseM. MM jke 1aloTcsi HCTOYHUKH (B MEPBYIO ouepe/ib BHOBb U3/JJaHHbIE B MEPHOAMYECKOI
HAYYHOI JUTeparype) Uit 0ojee AeTaTbHOTO MOHUMaHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

IIpu camocTosTeNEHON MPOPabOTKE Kypca 00yUaroIHecs JOJKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONIPEIeNICHHS U (DaKThI;

- MOBTOPUTH 3aKOHCHEKTHPOBAHHBIM Ha JEKIIMOHHOM 3aHSATUU MaTepuall U JOMOJIHUTh
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeMe JIMTepaTyphl;

- U3Y4YUTh PEKOMEH/IOBaHHYIO JINTEPATYypPY, COCTABIATH TE3UChI, aHHOTAIIMU U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAMOCTOATENBHO BBIIOJIHATD 33JJaHNs, aHAJIOTHYHBIE PEITIaracMbIM Ha 3aHATHSX;

- HCTIOJIH30BATH ISl CAMOIIPOBEPKU MaTepHaibl OHIA OIIEHOUYHBIX CPEIICTB.

10 Onucanne MaTepHAJIbHO-TEXHHYECKOro obecneyeHus, He00X0MMOro ISl 0Cy-
HIEeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLECcca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOe 000pyI0BaHUE
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OtcyrcTBYyeT

10.2 TexHu4eckue U YJIEKTPOHHBIE CPEICTBA 00yUeHHS
OTCyTCTBYIOT

11 Huble cBeneHus

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

OcBoeHHE MUCHUIUIMHBI 00YYalOIMMUCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3[I0OPOBBSI
MOYXET OBITh OPTaHM30BaHO KAaK COBMECTHO C JAPYIMMH OOYYaroIIMMUCS, TaK U B OTAEIBHBIX
rpynnax. [Ipenmnonaratorcs cnenpaibHble YCIOBHS AJIS MTOJIy4eHUs: 00pa3oBaHusl 00y4aroIMu-
Csl C OrPAaHUYEHHBIMU BO3MOKHOCTSMH 3/10POBBSL.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HAKOMHUTCSI C MCUXOJI0r0-(hU3HOIOTHIECKUMHU
0Cc00EHHOCTSIMU O00YYarOMIUXCSl WHBAIUAOB M JIAI] C OTPAaHHYECHHBIMH BO3MOXKHOCTSIMH 3710PO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAaMMaMH peadMIUTAluU WHBAIUAOB (mipu Hanuyuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS] JOTIOJHUTEIbHAS MOJAJIEpKKa MpenogaBaHusl ThIOTOPAMHU, CHXO-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIIIUMHU MOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeToaMYeCKUMHU pekoMeHaanusiMu MunoOpHayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MmpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-aKTHUBHBIC U pe-
(IreKkcUBHBIE METOIBI 0OYUEHUS, TEXHOJIOTHH COIIMOKYJIbTYPHON PeadMIINTAIIMU C LIEIbI0 OKa3a-
HUS MIOMOIIM B YCTAHOBJICHUH IMOJIHOIICHHBIX MEXINYHOCTHBIX OTHOILIEHHUH C IPYTrUMH CTYJICH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTUIECKOTO KIIMMaTa B cTyeH4ecKoi rpymnme. [Togbop u
pa3palboTKa yuyeOHBIX MaTepUaOB MPOU3BOJATCS C YUYETOM IMPEJOCTaBICHUSI MaTepuaia B pas-
JTUYHBIX (hopMax: ayauanbHOW, BHU3YaJIbHOW, C HCIIOJIB30BAaHUEM CHEIHATBHBIX TEXHHUYECKUX
CPEICTB M MHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCHOIb30BAaHUEM CPEICTB
0o0y4yeHHsI OOLIEro M CIeLUalbHOTO Ha3HAaYeHUs (MepCOHANBHOTO M KOJUIEKTUBHOTO HCIOJIb30-
BaHus1). MarepualbHO-TEXHUYECKOE 00ecliedeHne NMpeaycMaTprUBaeT MPUCIIOCOOIeHUE ayauTO-
puii k Hyxz1am imn ¢ OB3.

®dopma npoBeACHUs aTTECTAllMK JIJISl CTYACHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
WH/IMBUYAJIbHBIX NCUX0pu3ndeckux ocodennocreit. s crynentoB ¢ OB3 nmpenycmaTpuBaet-
csl 1ocTymnHas (opMa IpeloCTaBIeHUs 3aJaHUI OLIEHOYHBIX CPEACTB, @ UMEHHO:

- B I€YaTHOW WM DJIEKTPOHHOM ¢opme (UIg JUI C HapyWEHUSIMH OINOPHO-
JIBUTATEJILHOTO ammapara);

- B Ie4aTHOM (popMe Win 3NEKTPOHHOM (opMe ¢ yBETUUYEHHBIM HIPUPTOM M KOHTPACTHO-
CTBIO (7151 JIULL C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHus);

- METOJIOM YTEHHsI aCCUCTEHTOM 3aJaHus BCIYX (JUIs JIUIL C HAPYIICHUSMH 3PEHUS).

CryneHTaM ¢ MHBaIMIHOCTBIO YBEIMYMBAETCS BPEMsI Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpUBaeTcsl A0CTylHas (opMa mpeaocTas-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- MMCbMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMIIbIOTEpE (M1 JIMI ¢ HApYIICHUs-
MU CllyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIb30BAHUEM YCIYT acCUCTeHTa (IS
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO ariapara);

- YCTHO (217151 JIUL C HAPYIIEHUSMU 3pEHMS], OIOPHO-ABUTATEIBHOTO aIllapara).

[Ipu HeoOxoauMoOCTH 711 00YYAIOIIMXCSl ¢ MHBAIMIHOCTHIO MPOLEAYypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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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 AIEKTPUYECKUE CTAaHIIUU

rpaMMBbI
KBanugukanus BeITyCKHIKA bakanasp
["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021
dopma o0yueHHs 3aounas Gpopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
4 7,8 4
Bun npomexxyTouHOM aTTecTanuu ObecnieunBarolee nojpasieacHue

3ayeT ¢ OLEHKOHI

Kadenpa «TennoBble 3HEpreTHYECKHE YCTAHOBKID)
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUs N0 AU CHHUILIMHE (MOIY110), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6ymma 1 — KomneTeHuu u MHANKATOPHI UX JTOCTHKCHUS

Kon n HauMeHOBaHNE KOMIIE-
TEHIIUU

I/IHI[I/IKaTopBI JOCTHIKXCHUA

[Tnanupyemble pe3yabTaThl 00y-
YEHUS M0 AUCIUIUINHE

[Ipodeccuonanpubie

IIK-4 CriocobeH obecrieun-
BaTh COOJIIOJCHUE PKOJIOTH-
YeCcKOo# 0€30I1aCHOCTH Ha
MIPOU3BOJICTBE U IJIAHUPO-
BaTh YKO3AIIMTHBIC MEPOIIPH-
ATUS U MEPOIPUSATHUS TIO
9HEPro- U pecypcocoOepexe-
HUIO Ha TIPOU3BOJICTBE

I1K-4.1 3uaet BUALI BO3-
nevicteust TOC Ha okpyxa-
IOIIYIO CpPeay, BUJIBI DKO3a-
IIUTHBIX MEPOIIPUSITHH, BU-
JIbI MEPOTIPUATHI IO HEP-
ro- U pecypcocOepexeHuno
Ha IIPOU3BOJICTBE

[TIK-4.2 Ymeer pa3pabaTsi-
BaTh SKO3AIIUTHBIC MEPO-
MPUSITHSI © MEPOIIPUATHS 110
IHEProcOCPEIKESHUIO HA
TETJTOBBIX AJIEKTPUUECKUX
CTaHLIMIX

I1K-4.3 Bnageet HaBbIKAMH
onpeeaeHus croco0oB
yCTpaHEHUS BPEIHBIX BO3-
nericteuil TOC Ha okpyxka-
IOIIYIO Cpeay, CIOCO00B
COCPEIKCHHSI SHEPTUH U pe-
CypcoB

3HaTh: CIOCOOBI M MPUHIIUIIBI IO
MOJICPHM3AIIUN TEXHOJIOTHYECKO-
ro 00OpYMOBaHMS 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 TIOCJICJICTBUN 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 okpyXaroIylo cpeny.

Tabnuia 2 — [TacmopT GoHIa OIEHOYHBIX CPEJICTB

KonTtposmpyembie ®opmupyemass | HaummeHnoBanue IoxkasaTenu OLEeHKHU
pa3jeiibl (TeMbl) 1MC- | KOMIETeHIUs OIIEHOYHOT0
HUILTHHBI cpeacTBa
DHepro- u pecypcocbe- [1K-4 OnopHBIif KOH- | - ONTUMANBHBIN 00bEM TEKCTa

PEKCHUC B TCIIJIIOOHED-
T'CTHUKC U TCIINIOTCXHUKC

CIIEKT JIEKIIUU

(1e Gosee oHOI TpeTH OpHU-
TUHaja);
- JJOTHYECKOE TIOCTPOCHUE U
CBSI3HOCTb TEKCTA;

- MOJTHOTA/ TITyOWHA U3JI0XKeE-
HUS MaTepuana (Hajauuue
KITFOYEBBIX TIOJIOKESHUH, MBIC-
nei);

- BU3yasn3anus HH(popMaIim
KaK pe3yJbTar ee 00paboTKu
(TabnuLbl, CXEMBI, PUCYHKH);
- ohopmieHue (aKKypaT-
HOCTb, COOJIIOZICHHE CTPYKTY-
PBI OPUTHHATIA).
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[1K-4

CobecenoBanne

- TITyOuHa, IPOYHOCTh, CH-
CTEMATHUYHOCTh 3HAHUII;
- aJICKBaTHOCTb IIPUMEHSIE-
MBIX 3HAaHUH CUTYaIHH;
- PallMOHAIBLHOCTH UCIIOJb3Y-
€MBIX TTOAXOJI0B;

- CTETIeHb NPOSIBICHUS HEOO-
XOAUMBIX IPO(eCCHOHATBHO
3HAYMMBIX JIMYHOCTHBIX Ka-
YeCTB;

- CTETIeHb 3HAYUMOCTH OIIpe-
JeTICHHBIX [IEHHOCTEHH;

- IPOSIBJICHHOE OTHOILICHHE K
OIIpEeICTICHHBIM OOBEKTaM,
CUTYalHsAM;

- yMEHHE TOAeP)KUBATh U
aKTUBU3UPOBATh Oeceny, Kop-
PEKTHOE TIOBE/ICHHE.

I1K-4

3agauu NpaKTu-
YJeCKUX 3aHITHH

- CIIOCOOHOCTH aHAIN3UPO-
BaTh ¥ 0000m1aTh HHMOpPMA-
1IU0;

- CIIOCOOHOCTh CUHTE3UPOBATH
HOBYIO HH(OPMAIIHIO;

- CIIOCOOHOCTB AenaTh 000c-
HOBaHHBIC BBIBOJIBI HA OCHOBE
UHTEpHpeTanuu nadpopma-
1M, Pa3bSICHEHNUS;

- YCTaHOBJIICHHE IPUIHHHO-
CIIC/ICTBEHHBIX CBSI3€H, BBISB-
JICHWEe 3aKOHOMEPHOCTH.

[1K-4

KoHnTponbHas pa-
6ota

- COOTBETCTBHE IIpEIIOIIarae-
MBIM OTBETaM,

- IPaBUJIBHOE UCIIOJI30BaHUE
aJIrOpyUTMa BBIITOJIHCHHA pe-
LICHUS;

- JIOTHKA PACCYXICHUM;

- HEOPAMHAPHOCTH MTOAX0AA K
PEIIEHNUIO 3a1ay.

Bce Templ

[1K-4

Bompocs! 3auera

- ITyOMHA 3HaHUM TeopeTuye-
CKUX BOIPOCOB Ouniera;
- r1yOvHA 3HAHUH JIOTIOJTHH-
TENBbHBIX BOIIPOCOB;
- JIOTHKA PACCYXIACHUI.

2 MeToauveckne MaTepHuaJIbl, ONpeie/siolue Npoue1ypbl OleHUBAHUS 3HAHHUIA,
YMeHUi1, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTepu3youmue npouecc GopmMmupo-

BaHHUS KOMIIETEeHIMIA
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Meroanueckue Marepuaibl, ONPEACIAIONIME IPOLEIypbl OLCHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OMBITA EATEIbHOCTH, IPEACTABIECHbl B BUE TEXHOJIOIMUYECKON KapThl JUCIIH-
TJIMHBL (Tabnuia 3).

Tabmuna 3 — TexHonornyeckas Kapra

Ne

HaumenoBa-
HHE
OLICHOYHOI'0
cpeacTBa

Cpoxn
BBITIOJTHE-
HUA

IkaJa ome-
HUBaAHUA

Kpurepun
OLICHBAHMA

8 cemectp

IIpomeskyTounas arrectauus B Gopme «3ader ¢ OLEHKON»

OnopHblif  KOH-
CHEKT JIEKINH

B Teuenune
ceMecTpa

10 Gamnos

10 6anoB - CTYAEHT IMOJIHOCTBIO MOATOTOBHII
KOHCIIEKT JeKIUhA. AKKypaTHO 0(hOpMIIEHO
rpaduyeckas ¥ TEKCTOBBIE YACTH KOHCIIEKTA.

8 Oamma — CTYIEHT IOJIHOCTHIO ITOJATOTOBUI
KOHCIIEKT  jekumii. EcTe  3aMeuaHus K
obopmieHHIO TpadUUEeCKO H  TEKCTOBOM
YaCTSAM KOHCIIEKTA.

6 6amnoB — KoHcIeKT He MOJIHBIHA (OTCYTCTBYIOT
He Oonee 1 nexiuu). HeOpexxHoe odopmiienne
KOHCIIEKTA.

4 6annoB— B KOHCIEKTE OTCYTCTBYIOT 2 JIEKIUU.
HebpexHoe ohopMiaeHre KOHCIIEKTA.

0 6aJUTOB — OTCYTCTBYET OoJice 2-X JICKITH.

CobecenoBanne
(2Bompoca)

B teuenne
ceMecTpa

20 6atoB

20 6amioB - CTyIEHT MPaBUIBHO OTBETHI Ha
TEOpPETUYECKHE BOMNpOCHl. Ilokasan OTIMYHEIE
3HaHUS B paMKax yCBOCHHOTO y4eOHOTO
Marepuasia.

15 Gamna - ¢cTYIEHT OTBETHI HAa TEOPETHUYECKUE
BOIIPOCKI C  HEOONBIIMMH  HETOYHOCTSIMHU.
[lokazan  xopomme 3HaHUA B  paMKax
YCBOEHHOI'0 Y4eOHOr0 MaTepHaa.

10 Gay1oB - CTYIEHT OTBETHII Ha TEOPETUUYECKUE
BOIIPOCHI C CYIIECTBEHHBIMU HETOYHOCTSIMHU.
ITokasan  yIOBJIETBOPHUTENLHBIE 3HAHUS B
paMKaX YCBOEGHHOI'O y4eOHOI0 MaTepHaa.

0 OamwioB -mpU OTBETE HA TEOPETHUECKHUE
BOIIPOCHI CTYICHT IPOAEMOHCTPHPOBAIT
HEJ0CTAaTOYHBIH YPOBEHb 3HAHUI.

3ajayn  TIpaKkTH-
YEeCKHUX 3aHITHH

B teuenne
cemecTpa

10 6anoB

10 GamutoB- 3amaHue Mo pabOTE BBHIMIOIHEHO B
mojHOM oObeMe. CTYAeHT TOYHO OTBETHJI Ha
KOHTPOJIbHBIC BOIIPOCHI, cBOOOJTHO
OPHUEHTHPYETCS B IPEAJIOKCHHOM pEIICHUH,
MOXET €ro MOTU(PHUIHPOBATH NPH H3MECHCHHH
ycrmoBus 3axa9n. OTY4eT BBHIIOJIHEH aKKypPaTHO U
B COOTBETCTBUU c MIPEIbSBIIEMBIMHI
TpeOOBaHUSIMH.

8 OammoB- 3amaHue 1O paboTe BBITOTHEHO B
momHOM  oOwveme. CTyAeHT OTBETWI Ha
TEOPETHYCCKHE BOIIPOCHI, UCTIBITHIBAS
HeOObINNe 3aTpyAHEHUS. KauecTBo
odopMieHHs oT4eTa K paboTe HE MOITHOCTHIO
COOTBETCTBYET TPEOOBAHUAM

4 0(amIoB- CTYyAEHT TMPAaBWIBHO BBIOJIHUI
3amjanne K pabore. CocraBuUI OTYET B
YCTaHOBIICHHOH (hopMe, TPEACTaBUII PEIICHUS
OOJNBIIMHCTBA 3aJaHUH, INPEIYCMOTPCHHBIX B
pabore. CTyaeHT HE MOXET NOJHOCTBIO
OOBSICHUTH TTOJIYYCHHBIC PE3YIbTATHL.

0 0aIoB - CTYICHT HE BBHINOJHWI BCE 33aJaHUS
paboTel ¥ HE MOXET OOBSCHUTH MOJYyYEHHBIC
pe3yNbTaThI
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HaumenoBa-
HHE
OIIEHOYHOI'0
cpeacTBa

Cpoxn
BBITIOJTHE-
HUA

Ixana one-
HUBaHUA

Kpurepun
OLleHHBAHMSA

5 PacuerHo-
rpaduaeckas
pabora

B Teuenune
ceMecTpa

10 Gamnos

10 Ga;ioB - CTYACHT MOJIHOCTBHIO BBHITTOTHHI
3aJaHie  KOHTPOJNBHOH  pabOTHL,  IOKa3al
OTIIMYHBIE 3HAaHWA W YMEHHS B paMKax
YCBOEHHOTO Y4eOHOTO MaTepuaia, KOHTPOJIbHAS
pabota  odopmieHa  aKKypaTHO H B
COOTBETCTBUH c TPEbSBISICMBIMU
TpeOOBAHUSIMH.

8 0alIOB - CTYNEHT TMOJIHOCTHIO BBIMOJIHUII
3aJJaHie  KOHTPOJBHOH  pabOThI,  IMOKa3al
XOpOIllMe 3HAHUS M YMEHHS, HO HE CMOT
000CHOBAaTh ONTUMAILHOCTh MPEIJI0KECHHOTO
pemIeHns, €CTb HEJOCTaTKH B OQOPMICHHA
KOHTPOJIBHON pabOTHI.

5 0amIoB - CTYNEHT IIOTHOCTHIO BBITOJIHIUT
3aJaHie KOHTPOJBHOW pPabOTHL, HO IOIYCTHII
CyIOICCTBEHHBIC  HETOYHOCTH, HE MPOSBUI
YMEHHUS MIPAaBUIHHO HHTEPIPETHPOBATH
TMOJYYCHHBIC PE3YJIbTATHI, Ka4yeCTBO
opopMIICHHS KOHTPOJBHON paboThl HMEeT
HEJIOCTaTOYHBIN YPOBEHb.

0 6ayiUIOB - CTYISHT HE TOJHOCTHIO BBHITTOJHIII
3aJaHie KOHTPOJBHOW pPa0OTBL, TPH STOM
MPOSIBIJI HEIOCTATOYHBIA VPOBEHb 3HAHUU W
VMEHHH, a TakKe HECIMOCOOCH MOSCHUTH
[IOJIYYEHHBIH PEe3yJIbTaT.

6 3auer

B xonue ce-
MecTpa

50 6amoB

50 6annoé - CTyneHT NPaBWILHO OTBETHJ Ha
TeopeTHYecKuii Bompoc Omiera. Ilokasan oOT-
JINYHBIC 3HAHKS B PAMKaX YCBOCHHOTO y4eOHOTO
MaTepuana. OTBETHJI Ha BCE JOMOJHHUTEIIBHBIC
BOTIPOCHI.

40 6annoé - CTymeHT OTBETHJI Ha TEOpETHYE-
CKHil BOIpOC OmieTa ¢ HEeOOJBIIMMH HETOYHO-
cramu. [lokaszan xopoiwe 3HAHUS B paMKax
YCBOGHHOTO yueOHOro Marepuana. OTBETHI Ha
OOJIBIIMHCTBO JOMOIHUTENHLHBIX BOMPOCOB.

25 6annos - CTymeHT OTBETHJI Ha TEOpETHYE-
CKHI BOIPOC OMiieTa ¢ CYIIECTBEHHBIMH HETOY-
HocTsAMH. [loKa3aja ymOBICTBOPHUTEIBHBIC 3HA-
HUS B paMKax yCBOCHHOTO y4eOHOTro MaTepua-
na. [Ipu oTBeTax Ha JOMOJHUTEIBHBIE BOPOCHI
OBLIO JIOMYIIEHO MHOTO HETOYHOCTEH.

0 6annos - IpU OTBETE HA TEOPETUYECKUU BO-
npoc OmaeTa CTYIEHT IIPOJEMOHCTPUPOBAN He-
JIOCTATOYHBIN YpOBEHH 3HaHMU. IIpn oTBeTax Ha
JIOTIOJTHUTENBHBIE BOMPOCHl  OBLIO  JIOMYIIEHO
MHO)KECTBO HENPABUIIbHBIX OTBETOB.

HUTOI'O:

100 6ays10B

Kpurtepuu oneHKku pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:

0 — 64 % OT MaKCHMaTbHO BO3MOXKHOM CyMMBI 0QJIJIOB — «HEYIOBJIETBOPUTEIILHOY (HETOCTA-
TOYHBIN YPOBEHb JUI IPOMEKYTOUHOM aTTECTAllMK MO JUCLUILINHE);

65 — 74 % OoT MaKCUMAaIIbHO BO3MOXXHON CYMMBI 0aJlJTIOB — «yOBIIETBOPUTEIHHO (TIOPOTOBBIN
(MHHHMAIBHBIN) YPOBEHB ),
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUN YPOBEHb);

85 — 100 % oT MakKCUMaTbHO BO3MOKHON CYMMBI 0AJITOB — «OTJIMYHOY (BBICOKUHN (MaKCHUMAIIb-

HBII) YpPOBEHbD)
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3agaHus A/ TEKylIero KOHTPOJIA
Bonpocul ona cobecedosanusn

1. Yxaxure cootHouenune mexay 1 ['mrakanopueid u 1 kuinoBaT-4acom SHEPrUU

2. YUto sABIISIETCSI BTOPUYHBIM SHEPreTUYECKUM PECYPCOM

3. Urto Takoe HU3Ias TEIJIOTa CrOpPaHUs TOILIMBA, OTINYKE OT BhICIIEH

4. Kakoii U3 TUIIOB 3JIEKTPOCTAHIIMI MMeeT HaubobIlee 3HadeHue dnekTpudeckoro KIT/]

5. JlaiiTe onpeneneHue NOHIATHIO «YCI0BHOE TOILIIMBOY

6. Uro Takoe KIIJ]

7. YTo Takoe MoJHasi JHEPTOEMKOCTb MPOIYKIIUU

8. Kakas cucrema ororuieHus 0ojiee SKOHOMHYHA C TOYKH 3pEHHS 3aTpaT MePBUYHBIX dHEPrope-
CypCOB

9. JIns KakuX TETUIOHOCUTENCH — Tra3000pa3HbIX WM KalelbHBIX KHUJIKOCTEH — BBIIIC yICIbHBIC
3aTpaThl MOILTHOCTHU Ha MepeMellleHre B TpyOax U KaHallax

10. Ha3oBuTe HeocTaTKX BO3yXa KaK TEIUIOHOCUTENS IO CPABHEHUIO C BOAOM

11. Kakoe KOJUYEeCTBO TEIJIa OPUEHTUPOBOYHO TEPSIETCS Yepe3 OKOHHBIE TPOESMBbI

12. Kakue nenu xapakTepHsl JUJIsl JHEProayauTa IpearnpusaTiii

Ipumepsi 3axau KP

1. CocTaBuTh ypaBHEHHE TEIUIOBOTO OanaHca kanopudepa, OnpeneauTb pacxo napa, JuameTp
aponpoBoja, AMAMETP KOHIEHCATOIIPOBO/Ia, pa3Mepbl BO3yXOBOJIOB JI0 U IOCIIe Kajopudepa,
pacxo/1 TOIIMBA U CTOMMOCTh HarpeBaHus Bo3ayxa. McxoiHble JaHHBIE: TEMIIepaTypa Bo3ayxa
1o kanmopudepa t;1 = 20 °C; remmneparypa Bo3ayxa nocie kaopudepa tzx = 100 °C; 00 beMHBIIH
pacxon Boznyxa nocie kanopudepa V2 = 10000 M 3 /4; naBnenue napa B kanopudepe P, = 3
ata (3-105 I1a).

2. CocTaBuTh ypaBHEHHE TEIJIOBOTO OallaHCa MOJ0rpeBaTes MIejIoKa U ONpPeeNuTh TeMIepa-
TYypY, 10 KOTOPOW HarpeBaeTcs MIENIOK B TEIUIOOOMEHHHKE, €CIT KO (UIIEHT OTEPh COCTaB-
asieT 2 % oT MOCTYNUBIIEH TEMJIOTH B OJOrpeBaTelNb ¢ mapom. PaccunTars pacxo]| TOIIMBa
JUTS. HAarpeBaHUs IIEJI0Ka M THaMETPhI ITapoIIpoBO/Ia M MIETOKONPoBoIa. VICXOaHbIe TaHHEIE:
Hasnenue rpetomiero napa Pn = 6 ara (6-105 I1a); Pacxon mapa D = 2000 kr/4; Pacxox menoka
Gu = 15 1/9; Temmieparypa meiioka Ha Bxoze ty1 = 50 °C.

BOl'lpOCbI K 9K3aMEHY

1. Buzsl 3HEpruM U SHEPreTHUECKUX PECYPCOB

2. Enununel usmepenus suepru, [k, Kan, kB 1 ux cBsa3p

3. KadecTBO sHEprum u SHEPreTUIECKUX PECYPCOB

4. IToHATHUS YCIIOBHOTO TOIUIMBA, HE(PTSAHOTO SKBUBAJIEHTA, HU3MIAs U BBICIIAS TEIJIOTA CTOPAHUS
TOILJINBA

5. AktyanbHOCTb 3HEeprocoepexenus B Poccun

6. AKTYaJIbHOCTh YHEPTOCOEPEKESHUS B MUPE

7. Ilorenuunan sHeprocoepexenus B Poccun

8. ®denepanbHEIii 3ak0H "O0 3HEprocOepekeHUH"

9. TpaHcopTUPOBKA MEPBUUHBIX SHEPTOPECYPCOB

10. TpaHcrOpTHPOBKA TEIIJIOBOHW SYHEPTHU

11. TpancopTupoBaHHE IEKTPUUECKON IHEPTUU

12. Ilens! u Tapu(bl HA SHEPTOPECYPCHI

13. Duepreruyeckue o0CIe0BaHUS PEANIPUATUN U OpraHU3aLUN



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

19

DHepreTUyeckuii 6ananc npeanpusTis (yCTaHOBKH)

[TokazaTenu sHeprodGPEKTUBHOCTH MPEATPHUITHI

D¢ dexkTrBHOE NCTIOIB30BAHNE SHEPTHH B CTPOUTEIIBCTBE 3AaHUIN

Buipl BTOpUYHBIX SHEPTETUYECKUX PECYPCOB

DKOHOMHUS TOIUIMBA 32 CYET UCTIOIH30BAHUS BTOPUUHBIX YHEPrOPECYpPCOB
TemooOMeHHbIEe annapaThl IS YTHIIM3allMA BTOPUYHBIX YHEPrOPECYPCOB
Hcnonp30BaHue TEIUIOBBIX HACOCOB B SHEPTOCcOEpEKEHUN
DHeprocbepekeHHe MpH OCBEIICHUH

O} dexTuBHOE UCIIOIB30BAHUE YHEPTUH B TEITIOCHA0KECHUN

D¢} dexTuBHOE UCIIOIB30BAHNE YIHEPTHUH B aBTOMOOUILHOM TPAHCIIOPTE
DKOHOMHUS SHEPTUH B OBITY

DHeprocbepexeHue u SKOJIOTUs



