MuHuKCTEPCTBO HayKu U BhicHIero odpazoBanus Poccuiickoit Meneparu
deaepanbHOE rocy1apcTBeHHOE 010 KeTHOE 00pa3oBaTeibHOE
yUPEKIeHHUE BHICIIIEr0 00pa3oBaHus
«Komcomonbckuii-Ha-AMype rocy1apCTBEeHHbIH YHUBEPCUTET

VYTBEPXJIAIO

Jlexan ¢axynbrera

DAKYNBTET AJUMOHHON U MOPCKOW TEXHUKH
Kpacuasiraukosa O.A.

IS _[fos 2021 .

PABOYAA ITPOTPAMMA JUCTIUTLIVMHBI

«OHepro- u pecypcocOepekCHIE B TEIUTOIHEPTETUKE U TEMIOTEXHUKEN

. Hanmpapnenwvie noarorosku ;
; | HUKA

- Hammpasnennocrs (1pogmib) o0pazosatensnoil mpo- « TemoBble 3MeKTPHUCCKHE CTAHIMH
| TPaMMBEI

- Keanudukanus BeINycKHHKA bakanagrp
- T'oxt Hawana noroToBku (o yuebuomy niaxy) 2021
. ®opma o6yuerus Ounag dpopma
- Texuosnorus 06yuenus TpaaunuonHas
Kypc Cemectp ‘ I'pynoemxocts, 3.€.
4 ; 7 ‘ 4
Bw1 npomexytousioit arrectanuy OGeciievinpaloniee roapasaeieHie
3a4eT ¢ OUEeHKOH | Kadenpa «Teinonsre OHEPreTHYCCKUEe YCTAaHOBKHAY

KomcoMouneck-Ha-Amype
2021



[N}

PazpaboTunk pabouyeii nmporpaMmei:

Houent, Kanaunar TexHUIeCKUX HayK

COTI'JTACOBAHO:

3aBenyromuii kadeapoii

Kadenpa «Tennorbie 3HEPreTHUCCKUEC YCTAHOBKI

C

)

Wzs

/ . B}paHOB—E:B-—---m\

-

AL L=
e

\
\

l/ (‘;’// 2.‘ /'s‘

/

CwmupHOB A.B.



1 BBenenue

Pabouas nporpamma 1 (poHI OIIEHOUHBIX CPEACTB TUCHUIUIMHBI « DHEPro- U pecypcocode-
pPEeKEHUE B TEIUIODHEPIeTHKE W TEIJIOTEXHHUKE)» COCTaBJICHBI B COOTBETCTBUU C TPEOOBaHUSIMU
(denepasbHOrO rocynapcTBEHHOrO O0pPa30BaTEIbHOIO CTAHAAPTA, YTBEPKAECHHOTO MPUKA30M
Muno6puayku Poccuiickori denepanuu , 1 OCHOBHOW NpodecCHOHaIbHON 00pa3oBaTelbHON
IIPOrpaMMbl OATOTOBKU «TEIIOBBIE 3NEKTPUUYECKHUE CTAHLMW» 10 HAINPABJIECHUIO MOJArOTOBKU
«13.03.01 TertosHepreTuka 1 TEIJIOTEXHUKAY.

[IpakTnueckasi MOArOTOBKA peajn3yercsi Ha OCHOBE:

KOHCYJIbTAIlMK C BEIyIIUMU paboTonaTessIMU, 00beAMHEHUSIMH paboToaTeNield OTpaciu, B KO-
TOPBIX BOCTpeOoBaHbl BbIMYCKHUKH [[IpoTokos Ne2 «kpyrioro» crosa ¢ npeacTaBUTENIIMU pa-
6oronareseii orpacau, 10.02.2021].

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

TUJTUHBI 3HamMb: TIOHSTHS U ONIPEACIICHHs B 00JaCTH YHEProcOepeKeHUs; COCTOSTHUE
sHeprocoOepexenus B Poccuu 1 Mupe; OCHOBBI 3aKOHOATEIBCTBA B 00JIACTH
9HEProcOEPEIKECHUS; TUTIOBBIE IPUEMBI YHEPTOCOSPEIKEHUS; METOJIBI U CPE/I-
CTBa MIPOBEJICHUS SHEProayInuTa,

YyMemb: COCTABIISATh U PeIaTh YPaBHCHUS MAaTEPUAILHBIX U SJHEPTCTUICCKUX
0aJaHCOB, PACXOJIOB TOILIMBA IS TETUIOIHEPTEeTUICCKUX YCTAHOBOK (IBH-
raTely BHYTPEHHETO CrOPaHUs, ITAPOBBIC U Ta30BbIE TYPOUHBI, KOMITPECCO-
PBI, HACOCHI, KOHJICHCATOPHI; OTMPEACIATh TEIUIOBBIE U YHEPTETUUECKHUE 110~
TEPH B TCIIOPHEPTETUICCKUX YCTAHOBKAX M UX Yy3JIaX;

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

AKTyalbHOCTB 3Heprocoepexxenus B Poccun

AKTYaJbHOCTh YHEPrOCOEpEKEHHS B MUPE

[ToTentman sueprocoepexenus: B Poccuun

TpaHcnopTHPOBKA NEPBUYHBIX JHEPropPecypPcoB M TENJIOBOH JHEPrUuM:
TpancopTupoBKa MEPBUYHBIX YHEPTOPECYPCOB

TpancnopTUpOBKa TEIJIOBOM SHEPTUHU

TpancopTupoBaHue IEKTPUUECKON IHEPTUN

3aK0HOAATEJBCTBO B c(hepe IHeProcoHepesKeHus :

®enepanbHblil 3aKoH "O0 sHeprocOepexeHun"

Lens! 1 Tapudbl Ha SHEPTOPECYPCHI

JHepreTuyeckoe 00cje10BAaHUA NPeANPUATHIA:

DHepreTudeckuil 0amanc NpeanpusTUs (YCTAaHOBKH)

[TokazaTenu 3HeprodPHEeKTUBHOCTH MPEITPUATHI

JKOHOMMS TOIJIMBA 32 CYeT UCMOJIb30BAHNSI BTOPUYHBIX JHEPropecyp-
COB

TemnmooOMeHHBIE anmapaThl VIS YTUIN3AIUHA BTOPUYHBIX SJHEPTOPECYPCOB
Hcnonb30BaHne TEMIOBBIX HACOCOB B SHEPTOCOEPEKEHUH

¢ dexTHBHOE HCOTb30BAHNE IHEPIUH:




DHeprocbepekeHre Py OCBEIICHUN
OddekTHBHOE UCTIOIB30BAHNE YHEPTUHU B TEIJIOCHA0KEHUHN

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-

OTHECCHHBIX ¢ HHIUKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIUii

[Iporecc n3y4eHus: TUCHUTUTMHBI « HEPTO- U pecypcocOepeKeHHe B TEINIOIHEPTETUKE U
TEIUIOTEXHHUKE)» HAIMpaBiICH Ha (DOPMHUpPOBAHHUE CIECTYIOIIUX KOMIIETEHIIMH B COOTBETCTBHH 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 AUCLHUIIIIMHE

[Ipodeccuonanpubie

ITK-4 CriocobeH obecrieun-
BaTh COOJIFOJICHUE PKOJIOTH-
YecKOM 0e30IacHOCTH Ha
MIPOU3BOJICTBE U IJIAHUPO-
BaTh HKO3AIIMTHHIC MEPOIIPH-
SATUS U MEPOTIPUSATHUS IO
9HEPro- u pecypcocoepexe-
HUIO Ha TIPOU3BOJICTBE

I1IK-4.1 3naer BUOBI BO3-
nericteust TOC Ha okpyxa-
IOIIYIO CPeny, BUBI 9K03a-
IIUTHBIX MEPOIIPUSATHH, BU-
JIbI MEPOIIPUATHI 110 dHEP-
ro- U pecypcocOepekeHuI0
Ha MPOU3BOJICTBE

[TIK-4.2 Ymeer pa3pabaTsi-
BaTh HKO3AIIUTHHIE MEPO-
MPUSITHSI © MEPOIIPUATHS 110
HHEProcOEpeKEHUIO Ha
TETUIOBBIX AIEKTPUUICCKUX
CTaHIIHIX

[1K-4.3 Bnaneer HaBbIKaMu
OTpeieNIeH s CIocCOO0B
yCTpaHEHUS BPEIHBIX BO3-
neiicreuil TOC Ha oxpyxa-
IOIIYIO Cpey, CIOCOOO0B
cOepekeHHs SHEPTUU U pe-
CypcoB

3HaTh: CIOCOOBI M MPUHITUIIBI 10
MOJICPHHU3AIUHN TEXHOJIOTUIECKO-
ro o00opyAOBaHuUs I yIIydlle-
HUS DKCIUTYaTallHOHHBIX XapaK-
TEPUCTHUK, TTOBBIIIICHUIO YKOJIOTH-
yecKor 0€30ITaCHOCTH U YKOHO-
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: 10 JOCTHIKECHUIO
SKOHOMMHU TOTLITUBO - YHEPTeTH-
YECKUX PECYPCOB B TEXHOJIOTHYE-
CKOM ITIPOLIECCE U YMEHBIIEHUIO
BJIMSIHUSI BPEAHBIX BO3JCHCTBUI
TOC Ha OKpyXarlollylo Cpeay.

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

JucuummuHa «JHEPro- W pecypcocOepexeHre B TEIMIOIHEPTreTHKE M TEIJIOTEXHHKE)
n3ydaercs Ha 4 kypce, 7 cemecTpe.
JucuumiuHa BXOAUT B cocTaB Omoka 1 «/{uciuruinabl (MOIYIH)» U OTHOCUTCS K 0a3o-

BOI1 4acTH.

Jlnist OCBOEHUS AMCUUIUIMHBI HEOOXOAMMBI 3HAHHSI, YMEHHMS, HABBIKU U / UJIH OIBIT MpaK-
TUYECKON JIeATENbHOCTH, C(POPMUPOBAHHBIE B MPOIIECCE N3YUEHUSI TUCHUIUINH / IPAKTUK: « KO-
joruyeckas 6e3omnacHocTby, «b1.B.JIB.02.01 HerpaguironHsle 1 BO30OHOBIIsIEMbIE HCTOYHUKH
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sHeprumn», «b1.B.J1B.02.02 [lepcniekTHBBI UCIIOIB30BaHUs IEPBUYHBIX U BTOPUYHBIX YHEPrope-
cypcoBy, «[Ipon3BoacTBEHHAs MpaKTHKa (TEXHOJIOIMUYECKas IPAKTHKA)».

JucuumiuHa «9HEpro- U pecypcocOepeKeHre B TEIJIOIHEPIreTUKE U TEIUIOTEXHUKE» 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 apTyMEHTUPOBATh, 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 (MOYJIs1) B 32a4€THBIX eJUHULIAX C YKA3aHHEM KOJIHYeCTBa
aKa/JleMI4eCKHUX 4acoB, BbIIeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4YaroluXxcs ¢ npenojaBa-
TesieM (110 BH/IaM Y4eOHBbIX 3aHAATHIT) M HA CAMOCTOAITEJbHYI0 padoTy 00y4aromuxcs

OO6mast Tpy10eMKOCTh (00BhEM) TUCIUILIMHBI COCTaBIISAET 4 3.¢., 144 akaj. yac.
Pacnpenenenne o0beMa AMCHUIUIMHBI (MOAYIISL) O BUJAM Y4EOHBIX 3aHSATHHA MPEICTaB-
JIEHO B Tadymue 2.

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

O0BeM TUCHUITIAHEL Bcero akagemu-
YEeCKHUX YacOB

OO0miast TpyA0€MKOCTh UCIIUTLIMHBI 144

KonTtakTHasi ay1uTopHas padéoTa ody4yaoumxcsi ¢ npenojaasaresiem (mo | 32
BH/JaM Y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHSA JEeKIMOHHOr0 THNA (JCKIMHU U WHBIC Y4eOHbIe 3aHATH, mpeny- | 16
CMaTpHBalOIUE NMPEUMYIIECTBEHHYIO Nepeauy yueOHoH MHpOopMaluu re-
JTarorMyecKuMu pabOTHUKAMM )

3aHSITHSI CEMUHAPCKOIO0 THMA (CEMUHApBI, IPaKTHUUECKUE 3aHATHS, Tpak- | 16
TUKYMBI, TaOOpaTOpHBIE padOTHI, KOJJIOKBUYMbI U MHBIC aHAJIOTHYHbBIC 3a-
HATHS)

CaMocTosiTe1bHasi pa6oTa 00y4YarOIUXCsl M KOHTaKTHasi padora, Bio- | 112
yaromasi TPYNNOBBIE KOHCYJIbTAIlUU, WHIWBHAYAIbHYIO paboTy oOydaro-
HIMXCS C TMpernojaBaTeNssMu (B TOM YHCJI€ WHAUBUAYyalTbHbIE KOHCYJIbTa-
IIMN); B3aUMOJICHCTBUE B AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIBLHOM
cpezie By3a

[TpoMexyTouHas aTTecTalus 00yJaroIUXCs — 3a4eT C OLEHKON 0

5 Coaepxanue TMCUUNIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesam)
€ YKa3aHMEM OTBEICHHOI0 HA HMUX KOJMYeCTBA aKAJeMUYEeCKHUX YaCOB U BU/IOB YUeOHOM
padoThbI

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

HaunmeHnoBanue pa3zienos, TEM U CO- Bupl yueGHOI paboThI, BKIIFOYAs CAMOCTOSATEITHHYIO




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; AkTyaiabHOCTh
sHeprocOepexkenus B mupe; [lotenmuan
sHeprocoepexxenus B Poccun

2

10

TpancnopTHPOBKA NePBUYHBIX
JHEPropecypcoB U TelJI0BOMH IHep-
TUM:

TpaHCIOPTHPOBKA MEPBUYHBIX YHEPTO-
pecypcoB; TpaHCIOPTUPOBKA TETLIOBOM
sHepruu; TpancnopTupoBaHue dJ€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 sHeprosd-
(EeKTUBHOCTH MPEATPUATHI

10

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

10

¢ dexkTHBHOE HCIOIb30BAHME 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 pellleHre KOH- 20
TPOJIbHOI PadoTHI

IToaroroBka K 3a4eTy € OLEHKOI 22

HUTOI'O no qucumMminge 16 16 112

6 BHeayauTopHasi cCaMOCTOAAITEIbHAS Pa00Ta 00yYAIOIIUXCS M0 AUCHUTLINHE (MOTY-
J110)

[Tpu nnaHupoBaHUM CaMOCTOSITEIBHONW PabOTHI CTYACHTY PEKOMEHIyeTCsI PYKOBOJICTBO-
BaThCSI CIIEAYIONIUM PacIpe/Ie]ICHHEM YacOB Ha CAMOCTOATENbHYIO paboTy (Tabnuna 4):

Tabnuia 4 — PexoMentyemoe pacrpe/ieJieHue YacoB Ha CaMOCTOSITEIbHYIO padoTy

KoMIIoHeHTHI cCaMOCTOSITEIbHOM PadoThI KoanyecTBo yacoB
M3y4yeHne TeopeTHUECKUX Pa3aesoB TUCIUILINHBI 70
BrinosiHenue 3aganuii JoMaliHe KOHTPOIbHON pabOThI 20
[ToaroroBka k 3a4eTy 22

7 OueHoYHbIE CPeCTBA JJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMeKYTOYHOM
arTecTalMu 00y4aroIMXCcH M0 JUCUMILINHE (MOTYJIIO0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NPOBENEHUS TEKYILEr0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonmHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJaHUi WM WHBIX MaTepUallOB, HEOOXOIUMBIX IS
OLICHUBAHUS PE3YyJIbTATOB O0OYUYEHHS O AUCHUILTMHE (MOJIYIIIO0), MPAKTUKE XPAHUTCS HA Kade-
pe-pa3paboTunke B OyMakHOM U 3JIEKTPOHHOM BH/IE.

8 YuedHo-meToanueckoe u HHPOPMALMOHHOE o0ecTiedeHne TUCIUNIMHBI (MOXYJIA)

8.1 Ocnoenaa numepamypa

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

2. Jlanmnos, O.JI. DHeprocOepekeHne B TEIUIODHEPTETHKE U TEIUIOTEXHOJIOTHAX. Yued-
HUK 11t By30B / Jlanunos, O.JL., apses, A.b., fkosnes, 1.B., Knumenko, A.B., Bakynko, A.T'.-
M.: U3garensckuii mom MOU, 2011.- 423 c.

8.2 /lononnumenvnas numepamypa

1.KpsutoB, FO.A. DHeprocOepexxeHue U aBTOMaTU3alUs MIPOU3BOJCTBA B TEIJIOIHEpre-
TUYECKOM XO0341cTBE ropoja. YacToTHO-peryaupyeMblil 3JIeKTponpuBoa. YueOHoe nocodue ass
By30B / Kpbuios, FO.A., Kapannees, A.C., Measenes, B.H.1o- CII6.: Jlans, 2013.- 175 c.

2.CoBepIICHCTBOBAaHUE HCIIOIB30BAHMS TOIUIMBA IIPU MPOU3BOJICTBE JJIEKTPUUYECKON U
teruioBoi sHeprun./ nox pea. A.C.Mccepnuna. JI.: Dneproaromuszar, 1988.- 188 c.

3.Me3senueB A.Il. OcHOBBI pacueTa MEPONPHUIATHI IO YIKOHOMHMH TOIUIMBHOW 3HEPIUHU U
torunsa. - JI.: Oneproaromuznar. 1984, 117 c.

1.ITpombinieHHasT TEIJIOdHEpreTuka M Teriorexuuka. CrpaBouynuk /Ilom obOmiei pen.
B.A.I'puropseBa, B.M.3opuna - 2-e uzn.,- M.:Dueproaromusnat, 1983.- 552 c.
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2.Cneitep B.A., 'opbanenko A.Jl. IToBeimenne 3 peKTUBHOCTH NCHIOIB30BAHUS Ta3a U
Ma3yTa B SHEPreTUYECKUX yCTaHOBKax. - M.: DHeproatomusaar 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 u3y4eHWM IUCHUILUIMHBI MPETYCMOTPEHBI BCE BHABI YYCOHBIX 3aHITHHA (JICKIIHH,
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 MaTepUabl.

[Ipu BEIMOTHEHUH KOHTPOJILHON paboThl HEOOXOAUMO UCIIONB30BATh JIEKIIMOHHBIC MaTe-
puaiibl, cupaBoYHUKU. OCOOEHHO Ba)KHO IOCEIIaTh KOHCYJIbTAllMW TpernojaBareis, IIe pac-
CMaTPHUBAIOTCS MMPOOIEMHBIE BOTIPOCHI.

8.4 Cospemennvie npogheccuonanvuvle 6azvl OAHHBIX U UHPOPMAUUOHHDBIE CRPABOY-
Hble cucmembl, UCROJIb3YEeMble NPU OCYULECEIIEHUU 00PA308AMENbHO20 RPOYECCA NO OUCHU-
naune

1. DnexTponno-6ubnuoreunas cucrema eLIBRARY.RU.

2. Thermophysics.Ru — mopran mo Termodu3uke: MpoeKTh, IPOrPaMMBbI, y4eOHBIE TIOCO-
ous, JEN03UTapUi Hay4YHBIX pabor, JUccepTaluu, IIEpUOINKA
(http://thermophysics.ru/index.php).

3. DHepreTrka U MPOMBIILICHHOCTs Poccuu — nH(OpMAMOHHAS CUCTEMa dHEpreTuye-
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. DnekTponnas 6ubnmoreka terosHepreruka (http://teplolib.ucoz.ru).

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

8.6 /Tuyenzuonnoe u ce0600H0 pacnpocmpanaemoe npozpammuoe obecneuenue, uc-
nonv3yemoe npu ocyuyecmeieHuu 00pa3oeamenbHo20 npoyecca no OUCHUNIUHeE

Tabnuna 5 — [lepeueHpb UCHOIB3yeEMOro MPOrpaMMHOI0 o0ecrieueHus

Haunmenosanue 110 PexBu3uThI / YCIOBUA UCIIOJIB30BAHUA

MicrosoftimaginePremium | Jlutiensuonnsiii gorosop AD223 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

Opranmsanys 00pa3oBaTeIbLHOTO MPOIIEcCca PETIaMEHTUPYETCs] YICOHBIM TIJIAHOM U 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 HMHIAMBHIYaTbHON 00pa30BaTENbHONW TPAEKTOpUU OOyuaro-
IIMKCS UMEET MPaBO HA Mepe3adeT COOTBETCTBYIONIUX TUCIHUILIMH U MPO(ECCHOHATBHBIX MOJTY-
JIeil, OCBOSHHBIX B MPOIIECCEe MPEANISCTBYIONIET0 00yUeHUs, KOTOPBI 0OCBOOOXKIaeT 00yJaroIie-
rocsi OT HEOOXOIUMOCTH UX MMOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

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‘ICCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTENIbHbIE TEXHOJIOIMH UCIOIb3YIOTCS B BUJE LIMPO-
KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBereHus 3anatuii. Mudopmamonusie
o0pa3oBaTe/IbHbIE TEXHOJIOIMM PEAIU3YIOTCS IYTEM aKTUBU3ALUU CAMOCTOSITEIbHOM pabOThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeIbHOI cpefe.

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
0a3oBoMy y4eOHUKY (ydyeOHHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUUTaH 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 CAMOCTOATEIBHOE U3YYEHUE 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 MPOBEIEHNS CEMUHAPOB SBJISETCS 00CYyXAeHHEe Haubosee mpooiem-
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 KOHCYJIbTUPOBaHHUE CTY/IE€HTOB [0 COOTBETCTBYIOIIUM T€MaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, IpearaeMble MperoiaBaTeseM;

- y4acCTHE B JUCKYCCUAX;

- BBITMIOJIHEHUE MTPOEKTHBIX U UHBIX 33aJaHUH;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B IIPOBEICHUN 3aHATHI.

OTBeT f0JKeH ObITh apryMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

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

OrneHrBaHue 3aJaHUi, BBIIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUHU, BXOJHUT B HAKOIUICH-
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 HETIOCPCACTBCHHOI'O Y4acCTHu:A IMpCIioga-



10

BaTeNs, XapaKTePU3YIOIIUICS MpPEeAMETHOW HaNpaBJICHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTOsATENTHHON pabOTHI:

- CUCTEMATH3alMsl U 3aKPEIJICHUE NOJyYEHHBIX TEOPETUUECKUX 3HAHUM M 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;

- (hopMHUPOBAHHE CAMOCTOSITEIBHOCTH MBIIIJICHHUS, TBOPYECKONH MHUIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

- pa3BUTHUE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS UHAUBUAYAJIbHO WIN TPYNIAMU 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.

KoHnTponb pe3ynbTaToB BHEAyIUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
POXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CTyneHTbl J0JDKHBI MOJXOAUTh K CaMOCTOATENbHOM paboTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKpEIJICHUS W PAa3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €MHCTBA B3IJIAI0B Ha
OTJIeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHsI ONIPEIeICHHbIX HABBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPATYPHI.

9.5 MeTtoanueckue yKazaHus 1Jisl 00y4alomMXCcsl 0 OCBOECHHIO TN CHMIJIMHBI

[Ipu M3ydeHuH AUCHUILIMHBI 00YYarOIUMCs 1€JI€CO00Pa3HO BBITOIHATE CIEAYIOIINE 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 BHIIOIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHATHU-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSTEIBHYIO paboTy.

4. Best TemMaTuka BOTIPOCOB, H3y9aeMBIX CAMOCTOSITENIFHO, 33aeTCsl Ha JIKIHIX TpPerno-
naBaresneM. MM jke 1aroTcsi HCTOYHHMKH (B MEPBYIO OYepeab BHOBb M3JaHHbBIE B MEPHOIHMUECKON
HAYYHOI JUTeparype) Uit 0ojee AeTaTbHOTO MOHUMaHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

IIpu camocTosTeNEHON MPOPabOTKE Kypca 00yUaroIHecs JOJKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONIPEIeNICHHS U (DaKThI;

- TIOBTOPUTH 3aKOHCHEKTHUPOBAHHBIM Ha JEKIIMOHHOM 3aHSITUU MaTepuan U JOMOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeMe JIMTepaTyphl;

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

- CAaMOCTOSATEJIbHO BBITIOJHATD 33[aHUsl, aHAJOTMYHbIE MPEAIaracMbIM Ha 3aHATHSIX;

- MCTIOJIH30BATH ISl CAMOTIPOBEPKU MaTepHaitbl OHIA OIIEHOYHBIX CPEJICTB.

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

10.1 YueOHo-s1a00paTopHOoe 000py10BaHUE
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OtcyrcTBYyeT

10.2 TexHuueckue ¥ 3IeKTPOHHbIE CPeICTBA 00y4eHHS
OTCyTCTBYIOT

11 Hnble cBeneHus

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

OcBoeHME NUCHUIUIMHBI 00YYalOIIMMUCS ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
MOYXET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMH OOyYaroIIMMUCS, TaK U B OTAEIBHBIX
rpynnax. [Ipenmnonaratorcs cnenpaibHble YCIOBHS AJIS MTOJIy4eHUs: 00pa3oBaHusl 00y4aroIMu-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBBSI.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HAKOMUTCS € MCUXOJIOr0-(hU3HOIOTHYECKUMHU
0Cc00EHHOCTSIMU O00YYarOMIUXCSl WHBAIUAOB M JIAI] C OTPAaHHYECHHBIMH BO3MOXKHOCTSIMH 3710PO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAaMMaMH peadMIUTAluU WHBAIUAOB (mipu Hanuyuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJIHUTEIbHAS MOAJEPKKA IIPENoAaBaHusl ThIOTOPAMHU, IICHXO-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIIUMHU MOATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUU ¢ MeToaMYeCKUMHU pekoMeHaanusiMu MunoOpHayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MmpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-aKTHUBHBIC U pe-
(I1eKCUBHBIE METOIBI OOYUEHUS, TEXHOJIOTHH COIIMOKYJIBTYPHON peadMIUTALINNU C LENbI0 OKa3a-
HUS MIOMOIIM B YCTAHOBJICHUH IMOJIHOIICHHBIX MEXINYHOCTHBIX OTHOILIEHHUH C IPYTrUMH CTYJICH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTUIECKOTO KIIMMaTa B cTyeH4ecKoi rpymnme. [Togbop u
pa3paboTKa yuyeOHBIX MaTepUaNOB MPOU3BOMAATCSA C YUETOM MPEAOCTaBICHHS MaTepuaia B pas-
JUYHBIX (OpMax: ayAHallbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CIICIIHATBHBIX TEXHUYCCKHIX
CPEICTB M MHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCHOIb30BAaHUEM CPEICTB
oOydeHus 0o0ILero U crenuaIbHOro Ha3HaueHus (MePCOHATBHOTO M KOJUIEKTUBHOTO HCIOJNB30-
BaHus1). MarepualbHO-TEXHUYECKOE 00ecliedeHne NMpeaycMaTprUBaeT MPUCIIOCOOIeHUE ayauTO-
puii k Hyxz1am imn ¢ OB3.

®dopma npoBeACHUs aTTECTAllMK JIJISl CTYACHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
WHANBUAYAIbHBIX TIcuXxoduznyeckux ocodeHHocreit. g crynentoB ¢ OB3 mpenycmarpuBaer-
csl 1ocTymnHas (opMa IpeloCTaBIeHUs 3aJaHUI OLIEHOYHBIX CPEACTB, @ UMEHHO:

- B TEUaTHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUIEHUSMH OMOPHO-
JIBUTATEJILHOTO ammapara);

- B TIeYaTHOU popMe WK ANEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (7151 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-
TPOJbHBIE BOMPOCHL. JIJis TakuX CTYIEHTOB MpeaycMaTpuBaeTcsl JOCTYMHasi opMma MpeaocTaB-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- MUCBMEHHO Ha OyMmare win HaOOpOM OTBETOB Ha KOMITbIOTEpE (IS JIUII C HAPYIICHHUS-
MU CllyXa, peuH);

- BEIOOPOM OTBETa M3 BO3MOKHBIX BAPHAHTOB C UCIIOJIH30BAHUEM YCIYT aCCHUCTEHTa (IS
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO ariapara);

- YCTHO (i1 JIUL] C HAPYIICHUSIMU 3pEHUs1, OTIOPHO-/IBUTATEIBLHOTO arapara).

[Ipu HeoOxoauMoOCTH 711 00YYAIOIIMXCSl ¢ MHBAIMIHOCTHIO MPOLEAYypa OLIEHUBAHUS pe-
3yJIbTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO JTAIOB.
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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 Ounas gopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
4 7 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

Ta6mmma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

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 MEPOIPH-
ATUS U MEPONPUATHUS IO
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

[TK-4.2 Ymeer pa3pabaTsi-
BaTh SKO3AIIUTHBIC MEPO-
MPUSITHSI © MEPOIIPHUATHS 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 ¥ MPUHIIUIIBI IO
MOJICPHM3AIIUN TEXHOJIOTUYECKO-
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
BJIUSIHUSA BPEIHBIX BO3IAECHCTBUI

TOC Ha okpyXaroIyro 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
(TabnuLbI, CXEMBI, PUCYHKH);
- ohopmieHue (aKKypaT-
HOCTb, COOJIIOZICHHE CTPYKTY-
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pBI OpUTHHAJIA).

I1K-4

CobecenoBanue

- r1yOuHa, TPOYHOCTh, CH-
CTEMATUYHOCTh 3HAHUIM;
- aJICKBaTHOCTb MPUMEHSsIEC-
MBbIX 3HAHUMW CUTYaIHNH;
- pallMOHAIBHOCTD UCMOJIb3Y-
€MBIX TTOJXO0/I0B;

- CTETICHb MPOSIBIICHUS HEOO-
XOJMMBIX TPO(ECCHOHATBHO
3HAYUMBIX JTUYHOCTHBIX Ka-
YECTB;

- CTENEHb 3HAYUMOCTH OIpe-
JICJICHHBIX 1IEHHOCTEH;

- IPOSIBJIEHHOE OTHOIIEHUE K
OTpeieIEHHBIM 00BEKTaM,
CUTYaLUAM;

- YMEHHUE MO ACPKUBATH U
aKTUBU3UPOBATH Oecemy, Kop-
PEKTHOE TTOBE/ICHHUE.

[1IK-4

3aiaum npakTu-
YeCKUX 3aHATUH

- CIIOCOOHOCTH aHAIU3HUPO-
BaTh U 000011aTh HHpOPMa-
U1,

- CIIOCOOHOCTh CHHTE3UPOBATH
HOBYIO HH(OpMAIHIO;

- CIIOCOOHOCTB JienaTh 000C-
HOBaHHBIC BBIBOJIBI HA OCHOBE
UHTEpIpeTanuu nHdopma-
[[UH, Pa3bICHCHUS;

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

[1K-4

KoHnTponbHas pa-
6ota

- COOTBETCTBHE IIpeIIOIIarae-
MBIM OTBETaM,

- IPaBUJIBHOE UCIIOJI30BaHUE
aJIrOpyUTMa BBIITOJIHCHHA pe-
LICHUS;

- JIOTHKA PACCYXICHUM;

- HEOPAMHAPHOCTH MTOAX0AA K
PEIIEHNUIO 3a1ay.

Bce Tembl

[1K-4

Bomnpocs! 3auera

- IIyOMHa 3HaHUH TeopeTHye-
CKHX BOIIPOCOB OMJIETa;
- IIyOMHa 3HaHUH JTOTIOJIHU-
TCJIBHBIX BOIIPOCOB;
- JIOTHKA PACCYXIACHUI.

2 MeToauveckne MaTepHuaJIbl, ONpeIesilue Npoue1ypbl OleHUBAHUS 3HAHHUIA,
YMeHUi1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3ywiue npouecc GopmMupo-

BaHHUS KOMIIETEeHIMIA
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Mertonuueckrue mMaTepualbl, ONPEACISIONINe MPOLEAypbl OLICHUBAHUS 3HAHUM, YMEHHUI,
HABBIKOB U (MJIM) ONBITA ACSATEIBHOCTH, IIPEICTABIICHBI B BUJIE TEXHOJIOTHYECKON KapThl TUCIIH-
TIMHBI (Tabsmma 3).

Tabmuna 3 — TexHonoruyeckas Kapra

Haumenona-
Cpoxn
HHE HIxaua one- Kpurepun

Ne BBITIOJIHE-

OIIEHOYHOI'0 st HHUBaHMUSI OlleHUBAHUS

CcpeacTBa
7 cemecTp
IIpomeskyTounas arrectauus B Gopme «3ader ¢ OLEHKON»
1 OnopHbIf  KOH- B teuenne 10 Gamnos 10 GamnoB - CTYAEHT IOJIHOCTHIO MOATOTOBUI
CHEKT JeKIUH ceMecTpa KOHCIIEKT JeKIUiA. AKKypaTHO 0(hOpPMIIEHO

rpaduyeckas ¥ TEKCTOBBIE YACTU KOHCIIEKTA.

8 Oamma — CTYOEHT IOJIHOCTHIO ITOATOTOBUII
KOHCIIEKT  jekumii. EcTb  3aMeuaHus K
ohopmieHuo  rpapuueckoii M TEKCTOBOM
4acTsIM KOHCITEKTA.

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

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

0 6aJUTOB — OTCYTCTBYET OoJice 2-X JICKITH.

2 CobecenoBanue B Teuenue 20 6amios 20 0amnoB - CTYOEHT NPaBUILHO OTBETHJI Ha
(2Bompoca) ceMecTpa TEOpETHYECKHE BONPOCHL. I[lOKa3an OTIMYHEIE
3HAQHMSA B paMKaX YCBOEHHOTO y4eOHOro

MaTepuaa.

15 Gamna - ¢cTYIEHT OTBETHI HAa TEOPETHUYECKUE
BOIIPOCHI €  HEOOJBIIMMHM  HETOYHOCTSIMHU.
[lokazan  xopome 3HaHUA B paMKax
YCBOEHHOI'0 Y4eOHOr0 MaTepHaia.

10 Gay1oB - CTYIEHT OTBETHII Ha TEOPETUUECKUE
BOIIPOCHL C CYILUECTBEHHHIMU HETOYHOCTSIMU.
ITokasan  yIOBJIETBOPHUTENLHBIE 3HAHUS B
paMKaX YCBOEHHOI'O y4eOHOIrO MaTepHala.

0 OamwioB -mpU  OTBETE HA TEOPETHUECKHUE

BOIIPOCHI CTYICHT MIPOJEMOHCTPUPOBAI
HEAOCTATOYHBLIU YPOBCHDb 3HAHUU.

3 | 3amaunm mnpaktH- | B Teuenue 10 Gasmos 10 6aioB- 3a1aHKE MO pabOTE BBHINOIHEHO B

YCCKHX 3aHSTHI CceMeECTpa mojgHoM oObeMe. CTYAeHT TOYHO OTBETHJI Ha

KOHTPOJIbHBIC BOIIPOCHI, cBOOOJTHO

OpPHEHTHPYETCS. B IPEIUIOKEHHOM pPELICHHH,
MOXKET €ro MOJU(PHUIMPOBATH NMPH H3MEHCHHUH
ycnoBust 3a1aud. OTYET BBITOJIHEH aKKypaTHO U
B COOTBETCTBUH c MPEABSBIAEMBIMU
TpeOOBaHUSIMH.

8 OammoB- 3amaHue 1O paboTe BBITOTHEHO B
noinHoM  obbeme. CTyOeHT OTBeTHJI  Ha
TEOPETHYECKHE BOTIPOCHI, UCTIBITHIBAs
HeOOJbIINe 3aTPYAHECHUS. Kauectro
odopMieHHs oT4eTa K paboTe HE MOITHOCTHIO
COOTBETCTBYET TPEOOBaHMAM

4 06aoB- CTYyAEHT MPAaBWIBHO BBIOJIHUI
3ajganne Kk pabore. CocraBun OTYET B
YCTaHOBIICHHOH (hopMe, TPEACTaBUII PEIICHUS
OOJNBIIMHCTBA 3aJaHUH, INPEIYCMOTPCHHBIX B
pabore. CTyaeHT HE MOXET MOJHOCTBIO
OOBSICHUTH TTOJIYYCHHBIC PE3yIbTATHL.
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HaumenoBa-
HHE
OIIEHOYHOI'0
cpeacTBa

Cpoxn
BBITIOJTHE-
HUA

Ixana one-
HUBaHUA

Kpurepun
OLleHHBAHMSA

0 0ajuI0B - CTYOCHT HE BBIMOJIHWI BCE 3aJaHHS
pabOTEI W HE MOXET OOBSCHHUTH IOJIYICHHBIC
pe3yNbTATHL

5 PacuerHo-
rpaduyeckas
pabota

B Teuenune
ceMmecTpa

10 Gainos

10 Ga;ioB - CTYACHT MOJHOCTBHIO BBHITTOTHHI
3aJaHie  KOHTPOJNBHOH  pabOTHL,  IOKa3all
OTIIMYHBIE 3HAaHWA W YMEHHS B paMKax
YCBOCHHOT'O y4e0HOr0 MaTepHaia, KOHTPOJIbHAs
pabora  odopmieHa  aKKypaTHO U B
COOTBETCTBUH c TPEbSBISICMBIMU
TpeOOBAHUSIMH.

8 OamnoB - CTYAEHT MOJHOCTHIO BBIMOJHHII
3aJaHie  KOHTPOJIHOI  paloThl,  MOKa3ai
XOpoIWe 3HAaHWS W YMEHWSI, HO HE CMOT
000CHOBATh ONTUMAIBHOCTh IIPENJTI0KEHHOTO
pemIeHns, €CThb HEJOCTaTKH B OQOPMIICHHA
KOHTPOJBHO pabOTHL.

5 0amwioB - CTYISHT IIONHOCTHIO BBITOJHILUT
3a7laHie KOHTPOJIbHOW pPabOThl, HO JOIYCTHI
CYIIECTBEHHBIC  HETOYHOCTH, HE  IPOSBHI
YMEHUS MIPaBUIBHO HHTEPIPETHPOBATH
MOJTyYeHHBIE Ppe3yJIbTaThl, Ka4ecTBO
odopmileHHs KOHTPOJBHOW pabOThl UMEeT
HEJIOCTaTOYHBIN YPOBEHb.

0 0amoB - CTYAEHT HE INOJHOCTHIO BBITIOJIHUI
3aJaHie KOHTPOJBHOW pPa0OTBL, TPH STOM
MPOSIBIJI HEIOCTATOYHBIA VPOBEHb 3HAHUU W
VMEHHH, a TakKe HECIOCOOCH TMOSICHUTH
TIOJTYYCHHBIA Pe3yNbTaT.

6 3auer

B xonue ce-
MecTpa

50 6amoB

50 6annos - CTyneHT NPaBWILHO OTBETHJ Ha
TeopeTHdeckuil Bompoc Ouiera. Ilokaszam ot-
JIMYHbIE 3HAHUS B paMKaxX YCBOCHHOTO yueOHOTro
Mmarepuana. OTBETHI Ha BCE JONOJHUTEIbHBIE
BOIIPOCHI.

40 0anno6 - CTyJeHT OTBETHJ HA TEOPETHYE-
CKHM{ BOINpoOC Omiieta ¢ HEOOJNBIIMMH HETOYHO-
cramu. [lokazanm xopomme 3HaHUS B paMKax
YCBOGHHOTO y4eOHOro Marepuana. OTBeTHN Ha
OOJIBIIMHCTBO JOMOJIHUTENBLHBIX BOIPOCOB.

25 6annos - CcryjeHT OTBETHJI HA TeOpeTHYe-
CKHi1 BOIIpOC OMiIeTa ¢ CYIIECTBEHHBIMH HETOY-
HocTsiMH. [loKazanl yIOBIETBOPHUTEIbHBIC 3Ha-
HHS B paMKaxX YCBOGHHOI'O y4eOHOro MarepHa-
na. [Ipu oTBeTax Ha JOMOJHUTENBHBIC BOIPOCHI
OBUIO JOMYLIEHO MHOTO HETOYHOCTEH.

0 6annoe - mpu OTBETE HA TEOPETUUECKUH BO-
npoc OuiieTa CTYICHT NPOJEMOHCTPUPOBAT He-
JIOCTaTOYHbIM ypoBeHb 3HaHuU. IIpu oTBeTax Ha
JOTIOJTHATENBHBIE BOMPOCH OBUIO  JOMYIICHO
MHOKECTBO HEIIPaBHIEHBIX OTBETOB.

HUTOIO:

100 6ass10B

Kpurepuu oneHku pe3yibTaToB 00y4eHHs 10 JUCIUTLIMHE:

0 — 64 % oT MakCUMalIbHO BO3MOXKHOM CyMMBbI OaJIJIOB — «HEYAOBJIETBOPUTENILHOY (HEI0CTA-
TOYHBIN YPOBEHB JIJIsl POMEKYTOYHOM aTTECTAIMH 1O TUCIUTUIHHE),

65 — 74 % 0T MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «yJOBJIETBOPUTEIHHO» (TIOPOTOBBIN
(MHUHMMAIBHBIN) YPOBEHD);
75 — 84 % 0T MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILOY» (CPeHUI YPOBEHbD);

85 — 100 % oT MakCHMaIbHO BO3MOXKHOW CYMMBI OaJUIOB — «OTJIMYHOY (BBICOKHIA (MaKCHMaITb-
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Haumenosa-
Cpoxn
HHE Ixana ome- Kpurepun
Ne BBIIIOJIHE-
OLIEHOYHOI0 st HHBAHHUSA OIl¢eHUBAHHA
cpeacTBa
HBII) YPOBEHbD)

3agaHus A/ TEKYIero KOHTPOJIs
Bonpocul ona cobecedosanus

1. Yxaxure cootHouenne mexay 1 ['mrakanopueid u 1 kuioBaT-4acom 3HEPrUU

2. YUto sABIISIETCSI BTOPUYHBIM SHEPrEeTUYECKUM PECYPCOM

3. Uro Takoe HU3IIas TEIJIOTa CrOPaHUs TOIUIMBA, OTJIMYKE OT BhICIIEH

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

5. JlaiiTe onpeneneHne NOHIATHIO «YCI0BHOE TOILIIMBOY

6. Uro Takoe KIIJ]

7. YTo Takoe MoJHas JHEPTOEMKOCTh MPOTYKIIUU

8. Kakast cuctema oToruienus: 6ojiee 5)KOHOMUYHA ¢ TOYKH 3pEHHUs 3aTpaT NEPBUUYHBIX dHEpPrope-
CypCoB

9. Jlna KakuX TEIJIOHOCUTENIEH — ra3000pa3HbIX WIHM KaleIbHBIX KUJIKOCTEH — BBIIIC YACIbHbBIC
3aTpaThl MOILITHOCTHY Ha MepeMeIlleHre B TpyOax U KaHallax

10. Ha3oBuTe HeoCTaTKX BO3IyXa KaK TEIJIOHOCUTENS IO CPAaBHEHUIO C BOJOU

11. Kakoe KOIM4eCTBO TEIjia OPUEHTUPOBOYHO TEPSIETCS Yepe3 OKOHHBIE TPOEMBI

12. Kakue nenu xapakTepHsl JIJIs1 JHEProayuTa IpeanpusTHii

IIpumepsl 3agxau KP

1. CoctraBuTh ypaBHEHHE TEIIOBOTO OanaHca Kanopudepa, OrmpeaeuTh pacxo napa, TuaMerp
aponpoBoja, AMAMETP KOHIEHCATOIIPOBOIa, pa3Mephl BO3YyXOBOJIOB JI0 U Mociie Kajopudepa,
pacxo]l TOIUIMBA M CTOMMOCTh HarpeBaHus Bo3ayxa. VICXoHbIe JaHHBIE: TeMIIepaTypa Bo3ayxa
1o xkanopudepa ts1 = 20 °C; Temneparypa Bo3yxa nocie kanopugepa tzx = 100 °C; 06beMHbII
pacxo Bo3ayxa nociie kanopudepa Vg = 10000 M 3 /u; naBinenne napa B kaopudepe P = 3
ata (3-105 ITa).

2. CocTaBuTh ypaBHEHHE TETJIOBOTO OajlaHca Mo 0TpeBaTes MIeJIOKa U ONPEIeTUTh TeMIlepa-
TYpY, 10 KOTOPOW HarpeBaeTcs LIENOK B TEIUIOOOMEHHHUKE, €Cli KO3 (UIIUEHT OTEPh COCTaB-
asieT 2 % oT MOCTYNUBIIEH TEMJIOTH B OJOrpeBaTelb ¢ mapom. PaccunTars pacxo]] TOIIMBA
JUTS. HAarpeBaHUs 1IEJI0Ka M THaMETPhI ITapoIIpOBO/Ia M MIETOKONPOoBoIa. VICXOAHbIE TJaHHbIE:
Jasnenue rperomiero mapa P, = 6 ata (6-105 I1a); Pacxox mapa D = 2000 kr/4; Pacxox memnoka
Gu = 15 1/9; Temrieparypa meiioka Ha BXxoze ty1 = 50 °C.

Bonpocsl k 3k3ameny

1. Bunsl s5HEpruu 1 SHEPreTUYECKUX PECypcoB

2. Emunannel m3mepenns saepruu, [k, Kam, kB 4 ux cBs3b

3. KauecTBO sHEpruu u sHEPreTHYECKUX PecypcoB

4. TToHsATHS YCIIOBHOTO TOIUIMBA, HE(PTSIHOIO SKBUBAJICHTA, HU3ILAS U BBICIIAs TEIJIOTAa CTOPAHUS
TOIJINBA

5. AxTyanbHOCTb dHeprocOepexenus B Poccuu

6. AKTyaJIbHOCTb SHEProcOepeKeHus: B MUpe

7. Ilorenuuan sueprocoepexxenus B Poccun
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8. denepanpHblii 3akoH "O0 sHEprocoepexeHnn”
9. TpancIOpTHPOBKA EPBUYHBIX SHEPIOPECYPCOB

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

TpaHcrOpTUPOBKA TEIJIOBOM SHEPTUU

TpaHcropTupOBaHUE EKTPUIECKON IHEPTHUH

Llens! 1 Tapu(bl HA SHEPTOPECYPCHI

DHepreTuyeckue 00cCle0BaHUs IPEANPUATHI U OpraHu3auit
DHepreTuyeckuii 6ananc npeanpusTis (yCTaHOBKH)

[Toxazarenu sHeprodpPeKTUBHOCTU MPEATPUITHIA

D¢ dexkTrBHOE NCTIOIB30BAHNE SHEPTHH B CTPOUTEIBCTBE 3AaHUIN

Bupl BTOpUUHBIX SHEPTETUYECKUX PECYPCOB

DKOHOMHUS TOIUIMBA 32 CYET UCTIOIH30BAHUS BTOPUUHBIX YHEPrOPECYpPCOB
TemooOMeHHbIEe anapaThl ISl YTHIIM3allMA BTOPUUHBIX YJHEPrOPECYPCOB
Hcnonp30BaHue TEIUIOBBIX HACOCOB B SHEPTOCOEpEKEHUN
DHeprocbepexeHHe MpH OCBEIICHUH

D} dexTuBHOE UCIIOIF30BAHUE YHEPTUH B TEIJIOCHA0KEHUN

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

DHeprocbepekeHne U YKOIOTUs



