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1 BBeaenue

Pabouass mporpamma u (HOHA OIEHOYHBIX CPEACTB AUCHHUIUIMHBI «[IpupomooXpaHHbIe
TEXHOJIOTMHM Ha TEIUIOBBIX JIEKTPUYECKHUX CTAHIIMSIX)» COCTaBJICHBI B COOTBETCTBUM C TpebOoBa-
HUSAMH (eIepabHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAAPTa, YTBEP)KICHHOTO IMPH-
ka3oM MunoOpHayku Poccutickoii deneparuu, 1 OCHOBHON MpodecCHOHaIbHON 00pa3oBaTelb-
HOUM mporpamMmbl MOATOTOBKU «TemioBbIe 3JEKTPUUYECKHE CTAHIIMMY MO HAMPABICHUIO TMOATO-
ToBKHU «13.03.01 TermnosHepreTuka u TEIJIOTEXHUKAY.

3amgaum aucuu- | B pesynpraTe u3ydeHUs TUCHUIUIMHBI CTYACHT JOJDKCH:

ILUIUHBI 3HATh: OCHOBHBIE HCTOYHUKHN HAYYHO-TEXHUYECKOU MH(POPMAIIUH TI0 TTPUPO-
JI0-OXPaHHBIM TEXHOJIOTHSAM M IO 000PYIOBAaHHIO B SHEPTETUYECKOW OTPACIIH;
HOPMATUBHBIC MCTOAWKU pacyCTa BLI6pOCOB BPCAHBIX BCHICCTB U UX PACCCH-
BaHMSA B aTMOC(epe; TEXHOJIOTUH OYUCTKH ABIMOBBIX I'a30B, CTOYHBIX BOJ
CHIDKEHHS (PU3MUYECKOTr0 BO3ACHCTBHSI SHEPTETUYECKOTO 000PYI0BAHHS;
YMETbh: CAMOCTOSITEIbHO Pa30MpaThcsi B HOPMATUBHBIX METOJMKAX pacyera u
MMPUMCHATDH UX JIA pCHICHUS MOCTaBJICHHOMN 3ala4yM; UCII0JIb30BATh IpOorpam-
MBI pacyeTOB BEIOPOCOB BPEIHBIX BEHIECTB U MX pacceMBaHuUs B aTMocdepe,
PO-TPaMMBI pacdyeTa pacpOCTPAHEHUS IIIyMa;

BJIaJICTh HABBIKAMU: OCYILECTBIISTH TIOMCK, aHAJTM3UPOBATh HAYYHO-
TEXHUYECKYI0 HH(POPMAIIMIO U BEIOMPATh HEO0X0IMMOE 000PYAOBaHUE JIIS
CHIDKCHUS BO3JICHCTBHS SHEPIETUUECKIX OOBEKTOB Ha OKPYIKAIOLIYIO CPELy.

Ocnouslie pas- | [Ipupogooxpannsie TpedoBanus k TOC.

JIeJIbl / TEMBI [IpenenbHO AOMYCTUMBIE KOHIICHTPAIIMH BPEAHBIX BEIIECTB.

JUACIIUILIHHEI MeToibl CHIKEHUS 3arps3HeHUN aTMoc(epHOro Bo3Iyxa BEIOpOCaMu C JIbI-
MOBBIMH ra3aMu.

MeTo/1bl OYMCTKH CTOYHBIX BOJI.

Cokpaienue copocoB cTouHbIX Boa Ha TOC.

2 IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHusl N0 JMCHUILINHE (MO1YJI10), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKCHHUSI KOMIICTeHIH I

[Iponecc m3yuenuss nucumIuinHEbl «lIpupogoOXpaHHbIE TEXHOJIOTUN HA TEIUIOBBIX AJIEK-
TPUUECKUX CTaHIUAX» HAmpaBieH Ha (OPMUPOBAHUE CIEAYIOUIMX KOMIETEHIIMHA B COOTBET-
ctBun ¢ ®I'OC BO u ocHOBHO# 00pa3oBaTenbHOM Tporpammoit (Tabmwuma 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I U MHAUKATOPBI UX JOCTUKCHUA

Konx n HanmeHoBaHne [Inanupyemsle pe3ysbTaTsl
WNHarKaTOphl JOCTUKEHUS
KOMIIETEHIINH 00y4YeHMs 10 JUCLUIUINHE
[IpodeccronanbHble
[TK-6 Criocoben obec- | [IK-6.1 3Haet Buabl Bo3ieHCTBUA 3HaeT HOpMaTUBHBIE METO-
neunBath codmoaenne | TOC Ha OKpyKarolyio cpey, BUAbl | IUKHU pacdyera BEIOPOCOB
HKOJIOTHYECKOH Oe3- 9KO3aLIUTHBIX MEPOIIPUATHH, BUBI BPEIHBIX BELECTB U TEXHO-
OIACHOCTH Ha MPOU3- MEPOIPUATHH 110 SHEPTO- U PECYPCO- | JIOTUU MO COKPALIEHUIO ITUX
BOJICTBE U TUIAHUPOBATh | COEPEKEHUIO Ha TPOU3BOICTBE BBIOPOCOB.
sKo3anuTHeIE Mepornpu- | [IK-6.2 YMeeT pazpabarbiBaTh 3K0- YMeeT NpuMeHATh UX JUIs
ATHSA U MEPONIPUATHSA 110 | 3aLIUTHBIE MEPOIPUATHS U MEPOIIPU- | PELLEHUS IIOCTABICHHBIX 3a-




JHEPro- U pecypcocOe- | ATH M0 F3HEProcOEepeKEeHUIo Ha TeN- | Jad.

PEXKEHUIO Ha TIPOU3BO- | JIOBBIX 3JEKTPUUECCKUX CTAHIHIX Cnoco0eH aHaIM3UPOBAThH

CTBE [1K-6.3 Bnaneer HaBbIKaMH OIIpe/ie- | HAYYHO-TEXHUYECKYIO UH-
JIeHUs c1I0co00B yCTPAaHEHUS BpeI- (dbopmaruro 1 BHIOUpATh He-
HbIX BozneiicTBuil TOC Ha okpyxa- ob6xoaumMoe 00opyI0BaHNE
IOIIYIO CPEy, CHOCO00B COEpeXEHUs | ISl CHHYKCHUS BO3JCUCTBHSA
SHEPIUU U PECYpCOB 9HEPreTUYECKUX 0OBEKTOB

Ha OKPYKAIOIIYIO CpeLy.

3 MecTo AMCHUILIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOTrpaMMblI

Hucuunnnna «IIpupogooxpaHHble TEXHOJOTUU Ha TEIUIOBBIX JIEKTPUYECKUX CTAHIIMSIX)
u3ydaercs Ha 4 Kypce, 7 ceMecTpe.

JlucrumiamHa BXOIUT B cocTaB Ooka 1 «JluciumimHbl (MOAYIIM)» U OTHOCUTCS K 0a3o-
BOM YacCTH.

Jl51 0OCBOEHUS TUCIUTUIMHBI HEOOXOUMbI 3HAHUS, YMEHHUS, HABBIKU U / WU OMBIT MpaK-
TUYECKOU JIEATEIBHOCTH, C(DOPMHUPOBAHHBIC B MPOIIECCE U3YICHUS TUCITUTUINH / IPAKTUK: « KO-
Joruyeckas Oe3omacHOCTh», «HeTpaaumuyoHHBIE W BO30OHOBIISIEMBIE WCTOYHHMKH DSHEPTUN»,
«lIepcrieKTUBBI UCTIOJIB30BAaHMS NIEPBUYHBIX U BTOPUYHBIX YHEPTOpecypcoBy», «IIpon3BoACTBEH-
Has MPaKTHKa (IKCILTYyaTalMOHHO-TEXHOJIOTUYECKAs TIPAKTHKA).

Hucuunnmna «IIpupogooxpaHHble TEXHOJOTMU Ha TEIUIOBBIX 3JIEKTPUYECKUX CTAHLIMSAX)
B paMKax BOCIHUTATEIbHON PaOOTHI HaNpaBlieHA HAa BOCIHUTAHHWE YYBCTBA OTBETCTBEHHOCTH U
YMEHUS apTyMEHTHUPOBATh, CAMOCTOSITEIbBHO MBICIUTD, Pa3BUBAET TBOPUECTBO, MPOPECCUOHATB-
HbI€ YMEHHMS WM TBOPUYECKH Pa3BUTOM JIMUHOCTH, CUCTEMbI OCO3HAHHBIX 3HAHUW, OTBETCTBEHHO-
CTH 32 BBITIOJIHEHUE YIEOHO-TIPOU3BOICTBEHHBIX 3aJaHUH U T.I.

4 O0beM JUCHUILIMHBI (MOAYJIs) B 3aYeTHBIX ¢IMHULAX ¢ YKAa3aHUEM KOJIU4ecTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢ npenojgaBa-
TesieM (110 BUAAM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO PpadoTy 00y4arommXxcs

O6m1ast Tpy10eMKOCTh (00BEM) TUCIUIUIMHBI COCTABIISIET 3 3.€., 72 aKajl. Jac.
Pacnipenenenne oobeMa AUCHUILTUHBI (MOJIYJIsI) TIO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIeHo B Tabmure 2.

Tabmuua 2 — O6beM AUCHUILTUHBI (MOYJIS) IO BUJIAM YUeOHbIX 3aHATHIH

Bcero
O6beM TUCIUITITMHBI aKaJEMHYECKHUX
4acoB
OO011ast TPYA0EMKOCTh AUCHUIITUHBI 72
KonTakTHas aynuTopHas padoTa o0y4almmxcs ¢ npemnogasaresaem (1o 24

BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHAITUS JIEKIIHOHHOIO TUMa (JIEKIMH W WHBIE y4eOHbIE 3aHATH, Mpery-
CMaTpHUBAIOIINE MPEUMYIIIECTBEHHYIO Mepeaady yaeOHoi nHdopmanuu mnena- 12
TOTUYECKUMH PaOOTHUKAMH )

3AHATUA CEMHHAPCKOIo THUIIA (CeMI/IHapBI, MPAKTUYICCKUC 3aHATHA, IIPAKTH- 12




KyMbI, 1a00paTOpHbIe paboThl, KOJJIOKBUYMBI M MHBIE aHAJIOTUYHBIC 3aHSATHS)

CamocrosiTesibHAsi padoTa 00y4aromUXcsi 1 KOHTAKTHasi padoTa, BKIIO-
Yarolasi TPyIoBble KOHCYJIbTAI[MH, HHINBUAYAJIbHYIO paboTy 00ydaronuxcs

48
C IpernojaBaTesiIMU (B TOM YMCIIe MHAUBHIYalbHbIE KOHCYIbTAIIUN); B3aUMO-
JEHCTBHUE B AJICKTPOHHOM MH()OPMAIIMOHHO-00pa30BaTEeLHOM cpeie By3a
[TpomexyTouHas arTecTanus 00yJaromuxcs — 3a4eT ¢ OLEHKOM 0

5 Conepxkanue IMCHUIIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aesam) ¢
YKa3aHUeM OTBEJEeHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUueOHOM pa-

00ThI

Tabmuna 3 — CTpykTypa B coAepKaHue TUCITUTUINHBI (MOJTYJIIS)

HanmenoBanue pa3nenos, TEM U COAEpKa-
HUE
MaTepuaia

Bupl yueOHO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO paboTy 00yJarommxcs U Tpy-
JIOEMKOCTb (B 4acax)

KonrtakTHas paboTa mpernoiaBaTels ¢
oOyyJaronmMucs

Cemunapckue CPC

Jlexuuu | (mpakTUYeCKue
3aHATHUSA)

JlaGoparopHble
3aHATHA

[Tpuponooxpannsie TpedoBanus k TOC:
3axon 06 oxpane ammocgheprozo 6030yxa u
800HO020 baccetina. IlpedenvHo donycmumvie
KOHYeHmpayuu epeoHuvlx eeujecms. Ilpo-
MblusIeHHble 8b10POCHI.

MeTob1 CHUKEHHUS 3arpsi3HeHU# aTMocdep-
HOTO BO3/1yXa BEIOpOCAMU C IBIMOBBIMU Ta-
3aMH:

Xapaxkmepucmuka npomMbluIEeHHbIX 8bLOPO-
€08 0bIMO08bIX mpyd. Memoodwvl ouucmku 2a-
306 om as’po3o.iell, 2a3000pPA3HbIX U NAPOO6-
PA3HBIX NpUMecell, CEPHUCTIBIX BEUECME,
8b1OPOCOB OKCUO08 a30ma.

Crounsie Bosbl TOC:
Knaccugurayus cmounvix 600. Tennosoe

3aepsasnenue 6000emos. Copocwl 600 U3 cu-
cmemovl I'3Y, BITV.

MeTo/1bl OUMCTKH CTOYHBIX BOJ:
Mexanuueckas, xumuueckas, pusuxo-
XumMuyeckas u OUonI02U4ecKas O4UCmKa
CMounbIX 800. Yempoiicmeo annapamos 0Jis
ouucmKu cOpocHvlx 800. Bvibop mexnonocu-
YecKoll cxembl OUUCMKU CIMOYHBIX 800

Coxkparmienue cOpocoB cToUHBIX BOa Ha TOC:




Opeanuzayus mexHoi02uiecko2o Yyukia 6e3
copoca Hegpmezazpsazuennvix cmokos. Co-
8peMenHble HanpasieHus paspabomKku ma-
JI0OMXOOHOU MEXHOI02UU 8 IHEeP2emUKe

OCHOBBI IPUPOJIOOXPAHHOTO 3aKOHOIATENb- 2 — — 2
cTBa PO:

OcHosHuvie 3akonbl PD 6 obnacmu oxpansl
oKpyarcaroujeti cpeovi. Meocoynapoonsvie co-
enauenus 8 001acmu OXpanvl OKpyicarouel
cpeoul.

[Tpuponooxpanubie 00beKThl. OCHOBHBIC - 2 - 2
HMCTOYHHMKHU BBHIOPOCOB M cOpocoB TOC

CaHHUTapHO-TEXHUYCCKHUE JTAOOPATOPHH Ha — 2 - 2
TOC

Mertoabl O4MCTKA CTOYHBIX Bog Ha TOC — 4 — 2
Opranuzanus XUMHIEeCKOT0 KOHTPOJIS 32 - 4 — 2

cTouHbIMHE BogaMu TOC

BrlmosHeHUe ¥ MOATOTOBKA K 3aIIUTE KOHTP. - - — 28
paboThI
HNUTOI'O no niucounianue 12 12 - 48

6 BHeayauTopHasi caMOCTOAITE/IbHASI PA00Ta 00yYAIIUXCA MO0 JUCHHUILINHE (MOTY-
JI10)

[Ipu mmaHupOBaHUU CAMOCTOSITENIEHON PabOTHI CTY/IEHTY PEKOMEHAYETCSI PYKOBOJCTBO-
BaThCsl CIETYIONIUM PACTIPe/IEICHUEM YacOB Ha CAaMOCTOSITEIbHYIO paboTy (Tabnwuia 4):

Ta6J'II/II_Ia 4 — PCKOMCHI[yeMOG pactpeACIICHUEC 9aCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMmnoHeHTbI caMocTosSTeNbHON paboThl KonuuectBo uacos
N3y4yeHue TeopeTUuYeCcKux pas3esioB JUCHUIIINHBI 20
BrImonHeHne 1 MoAroToBKa K 3alIUTe KOHTPOIBHOW PabOTHI 28

7 OueHoO4YHbIE CPEICTBA ISl POBEACHUS TEKYLIEero KOHTPOJIA U POMEKYTOYHOM
arTecTalMy O0YYAOIMXCH M0 AMCHUIIMHE (MOAYJII0)

@DOHJ OLIEHOYHBIX CPENCTB Ul MPOBENEHUS TEKYILErO0 KOHTPOJS yCIIEBAEMOCTH U IIpO-
MEXYTOYHOM arTecTanyu npeacrasieH B [Ipunoxenun 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUH WM WHBIX MaTepHasioB, HEOOXOIUMBIX IS
OLICHMBAHMSI PE3yJIbTAaTOB OOYyUEHHUS MO AUCHMILIUHE (MOJYJII0), MPAKTUKE XPaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.

8 YueOHOo-MeTOAMYeCcKOEe U MH(POPMAITMOHHOE o0ecTevyeHne TUCHMILTHHBI (MO1YJIA)

8.1 OcHoBHasi 1MTEpaTYpa




7

1. Tossimenwne sxonoruueckoit 6e3omnacuoctu TAC : yuel. mocobOue asist By30B / MO
pen. A.C. CennoBa. — Mocksa : MOU, 2002. — 348 c.

2. Teruodusnka, aBTOMATH3AIMS W SKOJIOTHS IPOMBIIIICHHBIX TIEUeH | METOAMYECKHE
ykazanus / 1O. I1. ®unumonos, K. C. [llaroxun, C. H. [llu6anos [u ap.]. - Mocksa : 1]l M-
CuC, 2006. - 27 c. - Teker : anexkrponssiid. - URL:
https://znanium.com/catalog/product/1226946

8.2 JlonmostHMTEIbHASI JIMTEpaTypa

1. llynem, JI. A. TemmosHepreTndeckoe 000pyA0BaHHUE U YJHEPTOCOEPEIKCHHE | yueOHOE
nocobue / JI. A. lllynsi. - Mocksa : Ul MUCuC, 2007. - 252 c. - Tekcr : anekTponHnsiit. - URL:
https://znanium.com/catalog/product/122114

2. Maranss, C. E. Manaran, C.E. Xumus okpysxkaronieit cpenst / C.E. Manaran ; miep. ¢
anri. mop pex. C.B. Mskuna. — Cankr-ITerepOypr : LIOIT «IIpodeccus», 2018. — 1024 c. -
ISBN 978-5-91884-090-0. - Tekct : anekTponHsIit. - URL:
https://znanium.com/catalog/product/1045689

8.3 CoBpemenHble npodeccHoHATbHbIE 0a3bl JAHHBIX U HH(OPMALHOHHBIE CHPa-
BOYHbIE CHCTEMbI, HCIIOJb3yeMble MPH OCYHIECTBJEHHH 00pPa30BATEJLHOIO Ipouecca 1o
AUCHHUILINHE

1. DnexrponHo-6ubmmoreynas cucrema ZNANIUM.COM. Jlorosop EIT 44 Ne 003/10
36c¢ UK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2. DnexrpoHHo-6nbOmoTeuHas cucrema [IPRbooks. Jlnnensnonnstii qorosop Ne EI144 Ne
001/9 na mpenocraBieHne 10CTyNa K 3JEeKTPOHHO-O0nbmuoTeunoit cucreme [IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019 r.

3. DnextpoHHo-Oubmuoteunas cucrema eLIBRARY.RU. Jlorosop Ne EIT 44 Ne 004/13
Ha OKa3aHHWe YCIyT JOCTyNa K 3JIeKTpoHHBIM n3aanusm K3
91272700076927030100100150016311000 ot 15 anpens 2019 .

4. NudopmannoHHo-crpaBounbie cucteMbl «Konekey»/ « Texakcnepry». Cornamienue o
corpynuudecte Ne 25/19 ot 31 mas 2019 r.

8.4 Ilepeyensb pecypcoB HH(OPMALMOHHO-TEIeKOMMYHUKAUMOHHOW ceTu «UHTep-
HeT», He00XOAUMBIX /ISl OCBOCHHS M CHMIIJIMHBI (MOAYJIfA)

1. VBamos, A. ®opym npoekta SMath [DnekrponHslit pecypc] / A. MBamos. — Pexxum
nocryna: http://ru.smath.info/forum/;

2. benn, SIn. Untepdeiic B3aumoneiicteus ¢pynkuuit CoolProp [DnexTpoHHslii pecypc] /
lan H. Bell and the CoolProp Team. — Pexxum moctyma:
http://www.coolprop.org/coolprop/HighLevel AP1.html.

Tabmuna 5 — [lepeueHpb UCHOIB3YEMOTr0 MPOTrPAMMHOI0 00€CIEYeHHUS

Haumenoanue 110 PexBu3uThI / YCIOBUA UCIIOJIB30BAHUA

OpenOffice CBoOoaHas TUIEH3MS, YCIOBUS HCTIOIB30BAHUS TI0 CChUIKE:
https://www.openoffice.org/license.html

SMath Studio CBoOOTHAS TUIIEH3HSI, YCIIOBUS UCTIOJIB30BAHUS 110 CCBLIKE:
https://ru.smath.info

CoolProp Wrapper (momosxe- CBoOoaHas TUIICH3MS, YCIOBUSI HCTIOIB30BAHUS TI0 CChUIKE:
nue k SMath Studio) https://ru.smath.info/0630p/CoolProp



https://znanium.com/catalog/product/122114
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9 OpraHu3anMoOHHO-NIEeJATOTNYeCKUe YCI0BHA

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPyeTCs y4eOHbIM TUIAHOM H pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIKk 00ydeHus (mpemnonaBaHus) - pycckuil. s Bcex BUAOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOJIOJIKUTENBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTopuH oOyyaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jieil, OCBOEHHBIX B IpoIlecce MPEAIIECTBYIOMEro 00yueHus, KOTOPbI 0CBOOOXK1aeT 00yydarole-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VYyeOHbIl MpoIecc MpHU MPEnoJaBaHUl Kypca OCHOBBIBAETCSl HA HUCIOJIb30BAHUM TPA-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BATENbHBIX TEXHOJIIOTUH. TpaauunoH-
HBbIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTE/IbHbIE TEXHOJOTHUH UCIOIb3YIOTCS B BUJE LIMPO-
KOTO TIPUMEHEHUS aKTUBHBIX M MHTEPAKTUBHBIX (OpM mpoBereHus 3anatuii. MadopmanmonHse
o0Opa3oBaTeNbHbIE TEXHOJIOIMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThl
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIeKUMOHHBIN Kypc IpeaIoiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii iekuuu JieKkTop 00s13aH NpeAynpeauTh CTYAECHTOB, IPUMEHUTEIBHO K KaKOMY
0a3oBoMy yueOHUKY (ydyeOHUKaM, yueOHBIM OCOOMIM) OyIeT MPOUYUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HaMOONBIINA 00beM HMH(pOpMAIMKU U 00eCreunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB IPHU 3HAUUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcss OONBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENILHOE U3y4YEeHUE MaTepUala.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHaApCKUE 3aHATHS MPECTABIAIOT COOO0H eTaTM3aLHUIO JIEKIIMOHHOTO TEOPETHUECKO-
ro MaTtepuasa, IpoBOJAATCS B LEJAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 pOBEIEHUSI CEMUHAPOB SBJISETCS 00CyXk/IeHrne Hanboee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa300p MPUMEpOB M CUTyallUud B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemnojaBaressi BXOIAT: OKa3aHUE METOIUYECKOM Io-
MOIIH U KOHCYJIbTUPOBaHHE CTY/IEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OLUCHUBACTCA 110 CIICAYIOIIHUM KPUTCPUAM:

- OTBETHI Ha BOIIPOCHI, pe/IaraeMble Mpero aBaTeseM;

- y4aCTHE€ B JUCKYCCHUAIX;

- BBITMIOJIHEHUE MTPOEKTHBIX U UHBIX 33aJaHUH;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT 0JKeH ObITh apryMEHTHUPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIIOXKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknanel U ONIIOHWPOBAHHE JOKIIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepHraoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJaHU, BBIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUHU, BXOJUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocrosiTe/ibHAsA padoTa 00yYaOIIUXCH 10 JUCHUIIMHE (MOAYJII0)



CamocrosiTenbHass paboTa CTYJE€HTOB — 3TO MPOIECC AKTUBHOIO, LEJIEHANPaBICHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHHUH, YMEHUI 0e3 HEeMOCPEICTBEHHOTO Y4acTHs Mpernoa-
BaTesl, XapaKTEepU3YIOIUNCS MPEIMETHON HaIpaBICHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OLIEHKOI pe3ybTaTOB AEATEILHOCTH 00yUYaroImerocs.

Ienu camocToATeNbHON PabOTHI:

- CUCTEMATHU3alMsl ¥ 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTHUECKUX
YMEHHH CTYJCHTOB;

- yriIyOJieHHE U pacIiipeHre TEOPETUIECKUX 3HAHUM;

- (popMuUpOBaHUE YMEHUU HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CHELHUAJIbHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEIbHOCTH MBIIUICHHS], TBOPYECKOW MHUIIMATHUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILLIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHUE UCCIEIOBATEIBCKUX YMEHUN U aKaIEMUYECKUX HABBIKOB.

CamocrosiTenbHass paboTa MOYKET OCYILECTBIATHCS MHAWBUYAJIBbHO WM TPYIIAMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHON TEMaTHKU.

TexHosorus opraHu3alii CaMOCTOSTENIbHON paboThl CTYJACHTOB BKIFOYAET MCIIOJIB30Ba-
HHUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynbTaToB BHEAYAMTOPHON CaMOCTOSTEIbHOM pabOThl CTYICHTOB MOXKET
POXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSATENbHOW paboTe Kak K HauBaKHEHIIeMy
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAO0B HA
OTJIebHBIE BOMIPOCHI Kypca, IPUOOPETEHUs OMPEICIICHHBIX HABBIKOB M UCIOJIb30BaHUs mpodec-
CHOHAJIbHOW JINTEPaTypHI.

9.5 Meroanuyeckue yKa3aHus 1JiA 00y4al0MIUXCs 110 OCBOEHUIO TN CIUTITHHBI

[Tpu M3ydyeHun AUCHUIIMHBI 00YYarOIUMCs 11€7I€CO00Pa3HO BBINOJIHATH CIEAYIOIIUE pe-
KOMCHOaIlnu:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yueHus: Kakoro-iu0o pasjena no yueOHUKY UM KOHCIIEKTHBIM MaTepHajiaM
pPEKOMEH/IyeTCs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHITUS pa3fie-
na.

3. Ocoboe BHUMaHUE ClEyeT YACTUTh BHIIIOJHEHNUIO OTUETOB MO MPAKTUYECKUM 3aHATH-
AM 1 UHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BOMPOCOB, U3Y4aEMBIX CAMOCTOSITENILHO, 33/1a€TCsl Ha JIEKIMIX Mperno-
naBatenieM. MM e aroTcs UCTOYHMKH (B NEPBYIO OYepe/lb BHOBb U3/IaHHBIE B NEPUOANUECKOMN
HaY4HOI uTeparype) Ui 6ojee AeTalbHOTO IOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JIEKIHH.

[Ipu camocTosaTensHOM TPOpPabOTKE Kypca 00ydaromuecs T0JKHBL:

- IPOCMATPHUBaTh OCHOBHBIE ONPEeNeHHs U (PaKThI;

- IOBTOPUTH SaKOHCHCKTHPOBaHHBIfI Ha JICKOIMOHHOM 3aHATHMU MaTCpral U AOIOJHHUTH
€ro ¢ y4eTOM pEeKOMEHJOBAHHOM MO JAHHOM TeMe JUTepaTyphl;

- U3YYUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABIATH TE3UCHI, aHHOTAIIUN U KOHCIICKThI
Haun0oJiee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIBHO BBITIOJIHATD 3aJlaHUA, aHAJIOTHYHBIC IpEajIaraCMbIM Ha 3aHATUAX]

- CTOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHaibl (POH/Ia OLIEHOUHBIX CPE/ICTB.
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10 Onucanne MaTepHAJIBLHO-TEXHUYECKOr0 o0ecnedeHnsi, He00X0AMMOro 1JIsl 0Cy-
1IEeCTBJIEeHUA 00pa30BaTEeIbLHOI0 Mpolecca Mo AUCUuIInHe (MOIYJII0)

10.1 YueOHo-1200paTopHOEe 000pyI0BaAHHUE

Tabnuna 6 — [lepeuens 00opymoBaHuUs 1a00paTOPUN

Aynuropus | HaumeHoBanue aynutopuu (JlabopaTopHH) Hcnons3yemoe ob6opyaoBaHue

228/3 BIl ®OTMT [TepcoHabHBIC KOMITBIOTEPHI.
JlokanbHast BEIYUCIUTEIbHAS CETh.

10.2 Texnuveckue M 3JIEKTPOHHbIE CPEACTBA 00yUEeHUS

[Tpu mpoBeeHUN 3aHATHI UCTIONB3YEeTCs ayAUTOpHs, 000PYAOBaHHAS MPOSKTOPOM (CTallMOHAP-
HBIM HJIM TIEPEHOCHBIM) JIJIs1 0TOOpaxeHus npe3eHTauuii. Kpome Toro, npu npoBeneHuu JeKIUi
U NPAKTUYECKUX 3aHATUI HEOOXOIMM KOMIIBIOTEp C YCTAHOBJIEHHBIM Ha HEM Opay3epoM M Ipo-
rPaMMHBIM O0ecTieueHUEM ISl IEMOHCTPAlUU IPEe3eHTALIUH.

11 Uuknle cBeneHns

MeToauueckne PEKOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHMe NUCHUILIMHBI 00YYarOIUMUCS C OrPaHMYEHHBIMH BO3MOXHOCTSMHU 3/10POBbSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYalOUIMMMCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonararoTcs cnenuanbHble YCIOBHs U OTy4eHUsT 00pa30BaHUs 00yJaroluMu-
Csl C OrPAaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBBSL.

IIpodeccopcko-niegarorn4eckuii coctaB 3HaKOMHUTCS € IMCUXOJIOT0-(PU3HOIOTHYECKUMU
O0COOEHHOCTSIMU O0YYaroIMXCcs MHBAIWIOB U JIMI[ C OTPAaHUUYEHHBIMH BO3MOXKHOCTSIMHU 3710pO-
Bbsl, MH/AUBUYAIbHBIMU NPOrpaMMaMy peaOMIUTallMi UHBAIHIOB (mpu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJHUTEIbHAS MOAJEPKKA MPENoAaBaHusl ThIOTOPAMH, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, MPOLIEIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHAausIMu MuHoOpHayku PO (yTB. 8 amperns
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIojb30BaTh COLMAIbHO-aKTUBHBIE M pe-
(i1eKCUBHBIE METO/ABI 00YUYEHHUSI, TEXHOJIOTUU COLMOKYIbTYPHON peaduInTallK C IeNIbI0 OKa3a-
HUS IOMOIIY B YCTAHOBJIEHUH IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOILIEHUH C APYTUMHU CTYZACH-
TaMH, CO3aHUN KOM(POPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B CTy/eHueckoi rpymme. [Togbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM INpENOCTaBICHUs MaTepuala B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyaJIbHOM, C MCIOJB30BAHUEM CHEIMAJIBHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
00y4yeHHsI OOIIEro M CIEeUUalbHOTO0 Ha3Ha4eHUs (MEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIHOJIb30-
BaHus1). MaTtepualbHO-TEXHUYECKOE OOecreueHe npeaycMaTpuBaeT MpUCIOCOOIEHUE ayUuTo-
puii k Hyxz1am imn ¢ OB3.

dopma npoBeACHUs aTTECTAllMK JIJISl CTYACHTOB-WHBAJINIOB YCTaHABIMBAETCS C YUETOM
UH/IMBUYAJIbHBIX NICUX0pHU3ndecKkux ocodbenHocreil. s crynentoB ¢ OB3 npexycmarpuBaeT-
csl ocTymnHas (GopMa IpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B I€YaTHOH WM DJIEKTPOHHOM ¢opme (g JUI C HAPYLIEHUSIMH OINOPHO-
JIBUTATEJILHOTO ammapara);

- B Ie4aTHOM (popMe WM 3IIEKTPOHHOM opMe ¢ yBETHUYEHHBIM MIPUPTOM M KOHTPACTHO-
CTBIO (17151 JIUL] C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHus);




11

- METOJIOM YTEHUSI aCCHCTEHTOM 3aJIaHUS BCIYX (IS JIUI] C HAPYIICHUSMU 3PCHHS).

CryneHTaM ¢ MHBAJIUIHOCTBIO YBEIHMUYUBACTCS BPEMsl Ha TMOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJisT TaKMX CTYICHTOB IMPEIyCMaTpPUBAETCS AOCTYMHAs Gopma mpeaocTaB-
JICHUsI OTBETOB Ha 3a/IaHUsl, & UMCHHO:

- TUCBMEHHO Ha OyMmare wim HabopoM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI C HAPYIIICHU sI-
MU ClIyXa, peun);

- BEIOOPOM OTBETA M3 BO3MOXKHBIX BAPHAHTOB C UCIIOJIL30BAHUEM YCIIYT acCHCTEHTa (JJIst
JIMII ¢ HAPYIICHUSIMU OMTOPHO-IBUTATEIHLHOTO aIapara);

- YCTHO (17151 JIUII C HAPYIICHUSIMU 3PEHUS, ONTOPHO-JBUTATEIHHOTO arlapara).

[Tpu HEOOXOAMMOCTH /11 00YUYAIOMIMXCSI ¢ MHBAIMIHOCTHIO MIPOIIEypa OLICHUBAHHUSI Pe-
3y/IbTaTOB OOYYEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«HpnpozmoxpaHHble TEXHOJOTHHA HA TCIVIOBBIX JJICKTPUYECCKHUX CTAHIUAX)>

HanpaBneHHe IIOATrOTOBKH

13.03.01 TermosHepreTuka v TEIJIOTEXHUKA

Hanpasnennocts (mpodunib) oOpasoBarenbHOi TemnoBbie 2IEKTPUUECKIE CTAHIIUU
MIPOrpamMMBI

KBamudux

alus BbIITYCKHHUKA

bakainasp

['ox nayana noaroroBku (o yuebHomy miany) 2020

®opma 00yueHus Ounas popma
TexHomnorust 00yueHust TpanuuroHHas
Kypc Cemectp TpynoemMKocCTs, 3.€.
4 7 4
Bun npomexyTouHOM aTTecTanuu ObecneunBatoliee nojpasiesieHue

3ayer ¢ OLEHKOH

Kadenpa «TemnnoBbie sHEPreTUUECKHE YCTAHOBKI
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1 Ilepevenb MJIaHMPYeMbIX Pe3yJIbTATOB 00y4YeHHs MO0 TUCHHUILINHE (MOAYJIIO), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHmu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHIINU

I/IHI[I/IKaTOpBI JOCTHIXCHUSA

[Inanupyemble pe3ynbTaThl
00y4YeHUS 1O TUCITUTUIHHE

[Ipodeccuonanpubie

IIK-6 Crocoben obecrie-
YUBaTh COOJIFOCHUE YKO-
JIOTMYECKOM Oe30macHo-
CTH Ha MPOU3BOJICTBE U
IJTAHUPOBATh SKO3AIIUT-
HBIC MEPOTIPHUSITHS U ME-
POIIPHUATHS 110 SHEPIO- U
pecypcocOepeReHUIo Ha
IIPOM3BOJICTBE

[1K-6.1 3Haet BUALI BO3AEHCTBUA
TOC Ha OKpyXaloIyIO Cpeay, BU-
JIbI KO3ALTUTHBIX MEPOIIPUATHIH,
BUJIBI MEPOIIPUATHI 110 SHEPTO- U
pecypcocOepexeHII0 Ha Pou3-
BOJICTBE

I1K-6.2 Ymeer pazpabaThiBaTh
AKO3AIIUTHBIE MEPOTIPUATUS U ME-
POTIPUSTHIL 110 SIHEPrOCOEPEIKEHUIO
Ha TEIUIOBBIX AJICKTPUUECKHUX
CTaHIIMIX

[1K-6.3 Bnageet HaBbIKaMu OTIpe-
JIEJICHUS CIIOCOOOB yCTpaHEHUs
BpeaHbix Boznaericteuil TOC Ha
OKPYXKAIOIIYIO Cpely, CIOCOOO0B
cOEpEKEeHMS DHEPTUU U PECYPCOB

3HaeT HOpMaTHBHBIE METOTH-
KH pacueTra BRIOPOCOB BPEI-
HBIX BEIIECTB ¥ TEXHOJIOTUU
10 COKPAIIEHHUIO 3TUX BBIOPO-
COB.

YMeeT npuMeHsITh UX JUIs pe-
IICHHSI TOCTABJICHHBIX 3a/1a4.
Crioco6GeH aHanu3upoBaTh
HAayYHO-TEXHUYECKYIO UH-
¢dopmanuio u BEIOHpaTh HEOO-
X0IMMO€ 000pyI0BaHHE /IS
CHIDKCHUS BO3JICUCTBHS DHEP-
reTHYECKUX OOBEKTOB Ha
OKPYXKaIOIIYIO Cpeny.

Tab6suma 2 — [TacmopT GoH/Ia OIEHOYHBIX CPEICTB

KoHnTtponmpyemslie HanmenoBanue
paszensl (TeMBbI) Popmrpyemas OLICHOYHOT'O [Tokazarenu oneHKH
KOMITETEHITHS
JVICTIATUTHHEI CpeacTBa
Bce pazzaensl [1K-6 Koncnekr - ONTUMAaJIbHBIN 00beM TeKkcTa (He Ooee

JIeKui OJIHOU TPETH OPUTHHAJIA);
- JOTHYECKOE TIOCTPOCHUE U CBSI3HOCTh
TEKCTa;
- IOJIHOTA/ TIyOMHA U3JI0KEHUS MaTepH-
ana (HaJu4ue KJIIOUEBbIX MOJI0KEHUH,
MBbICTEH);
- BU3yanu3aius nHpopMaIuu Kak pe-
3yJlbTaT €€ 00pabOTKH (TaOIHIIBI, CXEMBI,
PHCYHKH);
- ohopmiieHHE (aKKypaTHOCTb, COOITIO 1e-
HUE CTPYKTYpbl OpUTHHAJIA).

3ananus - CIOCOOHOCTh aHAJIM3UPOBATh U 0000-

MPAaKTHYECKUX | IIaTh HHPOPMAIIHUIO;

3aHATHH - CIOCOOHOCTH J1e1aTh 00OCHOBAHHBIE
BBIBOIbI HA OCHOBE MHTEPIIPETAI[H UH-
dbopmariiu, pa3bsICHEHUS;
YCTaHOBJIEHHE TPUYNHHO-CIIEICTBEHHBIX
CBsI3€H, BBISIBJICHHE 3aKOHOMEPHOCTH.

Kontponbras | Coodepoicanue pabomoi:
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paborta

- IOHUMaHKE METOJIUK PacueTOB M HABBIK
WX PUMEHEHHS;

- ITOJIHOTA BBITTOJIHCHUS 3aJ[aHMS;

- KQ4eCTBO BBIMIOJIHCHUS PACUYETOB;

- IOCTaTOYHOCTb MOSICHCHHH.
Kauecmeo oghopmnenus:

- crenenb coorBeTcTBHA P/ 013-2016.
Sawuma:

- COOTBETCTBUE OTBETOB MOCTABJICHHBIM
BOIIPOCaM;

- BJIQJICHHE MATCPUAJIOM.

2 MeToanuyeckue MaTepuaJibl, ONpee/solue Npoueaypbl OHeHUBAHUS 3HAHMI,
YMeHUil, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH, XapaKTepu3yolue npouecc popmupo-
BaHMs KOMIIeTeHIUil

MeTtoanyeckre MaTepualbl, ONpPECISIONIMe MPOIEAyphl OIICHUBAHUS 3HAHUM, YMCHUH,
HABBIKOB W (WJIH) OIBITA JICATEIHHOCTH, MMPEACTABICHBI B BUJE TEXHOJIOTHYECKON KapThl JUCIIH-
IJIMHBI (Tabsmma 3).

Tabmuna 3 — TexHomormyeckas Kapra

HanmenoBanue
OIICHOYHOTO
cpeacTBa

Cpoku
BBITIOJTHCHUS

[IIxama
OLIEHWBaHUI

Kputepuu onieHuBanus

7 cemecTp
IIpome:xxyTounasi arrectanusi B popme «3a4eT ¢ OLEHKOI

Koucnekr
JIEKIIUH

B teuenue
ceMecTpa

30

0aJUI0B

30 6am1oB - CTYACHT MOJHOCTHIO MOATOTOBUIT
KOHCTICKT JICKITUH. AKKYypaTHO 0pOpPMIIEHO
rpaduyeckas ¥ TeKCTOBBIE YaCTH KOHCIIEKTA.
24 Gaia — CTyJEHT MOJIHOCTBIO MOTOTOBUIT
KOHCHEKT Jiekiuid. EcTh 3ameuanus k
opopmIteHHI0 rpadUuecKor U TEKCTOBOU
4acTsSIM KOHCIIEKTa.

18 6amnoB — KoHCieKT HE TOJIHBIN
(oTcyTCcTBYIOT He OoJiee | JeKium).
HeGpexxnoe odopmiieHre KOHCTIEKTA.

12 6amnoB— B KOHCTIEKTE OTCYTCTBYIOT 2
nexuun. HeGpesxxHoe odopmiieHne
KOHCTIEKTA.

(0 6aymIoB — OTCYTCTBYET O0JIee 2-X JICKIUH.

3amaun
MPAKTUYECKUX
3aHATUU

B Teuenune
ceMecTpa

40
0aJUIOB

40 GamtoB - 3a1aHKE IO pabOTE BBHIMTOTHEHO B
moTHOM o0beMe. CTyJIGHT TOYHO OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI, CBOOOTHO
OPHUEHTHPYETCS B IPEIJIOKCHHOM PEIICHUH,
MOJKET €ro Moau(UIMPOBaTh IPU U3MEHEHUN
ycioBus 3a1a4r. OTYeT BBITIOJHEH
aKKypaTHO 1 B COOTBETCTBHUU C
MpeIbABISIEMbIMUA TPEOOBAHUSIMHU.

30 6amtoB - 3a7aHuE TI0 pabOTE BBHITTOJTHEHO B
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moyiHoM o0beme. CTyIeHT OTBETUI Ha
TEOPETUIECKHE BOITPOCHI, HCITBITHIBAS
HeOouIbIKe 3aTpyaHeHusA. KauecTBo
odopMIIeHHS OTUETa K pabOTe HE MOTHOCTHIO
COOTBETCTBYET TPEOOBAHUSM

20 6aJuIoB - CTYACHT ITPABMIIBHO BBITOTHHIII
3ajanue K pabore. CocTaBUI OTYET B
YCTaHOBJICHHOM (hopMe, MPeCTaBHII
peIICHUS OOIBITMHCTBA 3a/IJaHUH,
IPelyCMOTPEHHBIX B padoTe. CTyIeHT He
MOKET IMIOJITHOCTBHIO O6’b$ICHI/ITb IMMOJIYYCHHBIC
pe3yJIbTATHI.

(0 0ayuIoB - CTYJICHT HE BBIITOJIHHII BCE
3aJ1aHus Pa0OTHI M HE MOXKET OOBSICHUTH
MOJIyYCHHBIC PE3YJIbTATHI.

Kontponbnas B xonie 40 40 6amnoB - CTyIeHT MOJHOCTHIO BBHITOTHUII
paborta ceMeECTpa OamioB 3aJjaHue, MOKa3aJl OTJIMYHbIE YMEHUS U
HaBBIKU B paMKaX YCBOEHHOT'O yueOHOro Ma-
Tepuana, pabora opopmiieHa aKKypaTHO U B
COOTBETCTBHUH C MPEIBABIIEMbIMU TPEOOBa-
HUSIMU.

30 6amnoB - CTYIEHT MOJTHOCTHIO BBITTOTHUII
3aJlaHue, MOKa3all XOPOIINe YMEHHs HaBBbIKU
B paMKax yCBOCHHOT'0 Y4e€OHOr0 MaTepuana,
HO HE CMOT 00OCHOBATh ONTUMATBHOCTh
MPEIIOKEHHOTO PEIIeHUs, JOMYIIIEHBI OJTHA
WIH IB€ HETOYHOCTH, €CTh HEJIOCTATKHU B
0(OPMIICHHH.

20 6am1oB - CTYJEHT MOJHOCTHIO BBITOIHIII
3a/IaHue, HO JOIMYCTHII CYIIIECTBEHHBIE He-
TOYHOCTH U TPYObI€ OMUOKH, HE TPOSIBUI
YMEHUS TPABUIILHO UHTEPIPETUPOBATH T10-
JTy4eHHbIE pe3yIbTaThl, KaueCcTBO ohopmIie-
HUSI pabOTHl UMEET HEJJOCTATOYHBIM YPOBEHb.
0 6amnoB - CTyneHT HE MOJHOCTHIO BBIMOJ-
HUJI 3aJlaHue, TIPU ITOM MPOSBUI HEJO0CTa-
TOUHBI YPOBEHb YMEHHI M HABBIKOB, a TaK-
K€ HECTIOCOOEH TMOSICHUTH TMOJYyYEHHBINH pe-
3yJbTarT.

HUTOIO: 80 dayutoB

Kpurtepuu onieHKH pe3yJIbTaTOB 00y4eHHs M0 THCHUILINHE:

0 — 64 % oT MakCUMaJbHO BO3MOKHOM CyMMBI OaJIJIOB — «HEYIOBJIETBOPUTENHLHO» (HEIOCTa-
TOYHBIN YPOBEHB IS TPOMEKYTOUHOM aTTECTAIIMH MO JUCIUTUINHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CyMMBbI OAJIJIOB — «YJJOBIETBOPUTEIHHOY (TOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHb);

75 — 84 % 0T MakCHMMaJIbHO BO3MOXHON CYMMBbI OAJIJIOB — «XOPOIIO0» (CpeTHUI YPOBEHb);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI 0AJUTOB — «OTIUYHOY (BBICOKHIA (MaKCHMaITh-
HBII) YPOBEHB)
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3 TunoBble KOHTPOJbHbIE 3aJaHUsl WJIM HMHble MaTepUAaJbl, HeEO0XOAMMbIe IJIf
OLlEHKM 3HAHWIi, YMEHUil, HABBIKOB M (WJM) ONBITA [EATEJbHOCTH, XapaKTepu3ylolme
npouecc GopMUpPoOBaHUS KOMIIETEHIIUI B X0/1e OCBOEHHsI 00Pa30BaTeJIbHOM MPOrPaMMBbl

3.1 3agaHus 1JI TEKyIero KOHTPOJIsl yCIeBaeMOCTH

COBOKYITHOCTh 33J]aHUil K MPAKTHUYECKUM paboTaM, a TakKe, 3aJaHusl Ha KOHTPOJIbHYIO
paboTy muCIHUILTUHBI «OCHOBBI 3KOJOIMUYECKONW OE30MAaCHOCTH CYIOBBIX SHEPreTUYCCKHX yCTa-
HOBOK» C(hopMyJIMpOBaHa B METOJMUCCKUX YKA3AHUSX:

— 00mwmii ceTeBoi pecypc (HOCTyN U3 JTOKaTbHON KoMITbloTepHO# cetnt DOTMT)
\\1.1.1.30\Shared\ TermoBsie anexkrpuueckue ctanuuu\d kypc\lIpupomnooxpTexuTDIC

Ilpumepwt 3a0anuii 013 NPAKMUYECKUX 3AHAMUIL

Ilpakmuueckoe 3a0anue Nel. Texnonocuueckuu pacuem yuxkionoe Huuoeas

Llenv pabomul. VI3yueHune yCTpONCTB TUAPOIUKIOHOB U METOANKH MX pacyeTa.

HcxooHvle oanHble: HEOOXOIUMO OYUCTHTH OT MBUTH Ta3bl 00beMoM Qobmr = 30000 m3/4 mpu
temneparype T = 2500. Y nenbHblit Bec cyxux ra3zoB pa= 1,3 kr/m3; ra3el comepxxar 60 r Boas-
HBIX napoB B 1Mm3, Oapomerpuueckoe nasienue B = 740 mm.pt. cT. (98,72 klla). Ha Bxozne B
IUKJIOHBI Ta3bl HAXOAATCS 101 paspekenueM 10 mm Boa. cT. (98,1 I1a). 'mapasinueckoe compo-
TUBJICHUE TPYIIIBI IUKJIOHOB HE JOJDKHO mpeBbimath y AH=55 mm.Boz.ct. (540 Ila). Y nenpHbii
Bec mbputn pr= 2 780kr/m3. HavanbHas 3amblieHHOCTh Ta3oB ~ 30 r/M3; kelaeMas CTEIEHb
04UCTKH (yIaBIUBaHUS MBUIH) - HE HUXKE 90%.

3adanue. Paccuntarh: a) TuipaBInyecKoe conpotuBieHue nukiona [{H-15; 6) crenens ynaBnu-
BaHMs MBUTH. 2. OnpenenuTh CTENEHb YIIaBIUBaHUs MBUIA TIPH Mepexojae Ha nukioH tuna [[H-
15y. YcnoBus ans pacuera mpuBeieHbI B TabnuIe (BapuaHT 3a1aeTcs npenogasarenem). OTcyT-
CTBYIOIIHE B TaOJIMIIE JaHHBIC TIPUHUMAIOTCS U3 TIPUMEpa.

Ilpakmuueckoe 3adanue Ne2. Texnonocuueckuil pacuem ckpyboepa c Hacaokou

Hcxonnsie gannbie. Tpebyercs ounctuTh OT mbuid QoOur.r = 38000 Hm3/4 raza, uMerOLIEro
temriepatypy tl = 2500, ¢ oxnaxxaenuem ero a0 temrepatypsl t2 = 600. [To cBoemy coctaBy ras
01M30K K aTMOC(hEpHOMY BO3YXY (T.€. HE UMEET BPEIHBIX ra3000pa3HbIX MPUMECEei), yAeIbHbBIN
BeC (MWIOTHOCTH) Taza ~ 1,3 kr/um3. [/laBnenue B ckpybOepe He OTIMYaeTcsi OT aTMOC(hHEpHOTO
(101,325 xITa). Coneprxanue BoAsHBIX mapoB B raze 50 r/um3, meum - 10 r/am3. J{ns oxmaxie-
HUS BBIOpaHa CXeMa ¢ MHUPKYISIHEH KXUIKOCTH 0€3 MPOMEKYTOUHOTO OXJIaxaeHus. OIbITHbIE
JaHHBIE TMOKa3allk: MOTepU TeIla B OKPYXKAIOIIYI0 cpeay cocTaBisioT 3 %; sddexTuBHOCTH
yIJIaBJIMBaHUSA MUK B CKpy0Oepe — 20 %; B IIUKIIE OpOIIEHUs HEOOXO0IUMO MOEP>KUBATh U OT-
BOJUTH B OTCTOMHUK IIIAMHUCTYIO MYIbITY, coaepxairyto 20 r/1 TBepAoro.

3adanue.BoIIONHUTH TEXHOJIOTMYECKHUM pacdeT ckpyOOepa ¢ HacaaKou AJis YCIOBUM, NPEICTaB-
JIeHHBIX B Ta0OJ. (BapuaHT 3a7aercs npemnojaBateneM). OcranbHble TaHHBIC - U3 YCIOBUI MpUMe-

pa.

Ilpakmuueckoe 3adanue Ne7. H3zyuenue KOHCMPYKYuil u mexHoI02U4eCKUull pacuem 31eKmpo-
Gurompos

Lenv pabomul. I3ydeHune ycTpoMCcTBa M METOIUKHU pacueTa MIEKTPOPIIBTPOB.

Hcxoonvie oannvie. Heo6x0auMo BBIOPATh 3IEKTPO(UIBTP Ui OYUCTKU JBIMOBBIX T'a30B 00be-
Mom VO = 80 000 m3/4; minoTHOCTh razoB po= 1,27 kr/m3; Temneparypa razos tr = 1300; atmo-
cpepuoe nasnenune B = 101,3 klla; paszpexxenue B cucreme P = - 3 klla; paGouee HanpsokeHue
Up = 70 kB. CocraB ra3zoB 0130k K aTMOC(epHOMY BO3IyXY; CPEIHUI pa3Mmep IMbUIEBBIX ya-
ctut dep= 0,9 MkMm.
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3aoanue.BriOpaTh 3MeKTpOUABTP JUIS OYUCTKH ABIMOBBIX T'a30B, XapaKTEPUCTHKH KOTOPBIX
npuBeneHs! B Ta0n. OcranbHble JaHHBIC - U3 YCIOBUI TpUMepa.

Xapakmepucmuka KOHMPObHOU Padomul

B koHTpOnbHOU paboTe HEOOXOIUMO OCBETHTH IIyOKE OJMH U3 TCOPETHUYECKUX BOIPO-
coB Kypca. [lnst oTBeTa Ha BOIPOC HEOOXOAMMO HCIOJIb30BaTh KaK OCHOBHYIO, TaK U JOIMOJIHHU-
TEJNbHYIO JINTEPATYPY, @ TAaK)Ke MPUBJICKATh yueOHbIC HHTEPHET-PECYPCHI, K KOTOPHIM Y YHUBEP-
cutera umeercs foctyn. O0beM KOHTPOJIbHOM paboThl coctasiseT 15-20 nuctos. Temaruka Bo-
MIPOCOB MPECTABIICHA HIDKE.

1. Bpennsie BEIOpOCH B aTMochepy mpu paboTe TEII0IHEPreTHIECKIX YCTAHOBOK HA OpraHUYe-
CKOM TOIUTHBE (TBEPJIOM, )KHJIKOM, Ta3000pa3HbIM).

2. Pacyer konmuvecTBa BEIOPOCOB BPEIAHBIX BEIIECTB U BHIOOP METOJOB CHUKCHHSI 3arpsS3HEHUS
aTMochepBhl.

3. PaccenBanue BeiopocoB TOC B atMocdepe u MpUMEHEHHE TBLIMOBBIX TPYO.

4. Mertonuka ydera (GakTOpOB 3alIUThl aTMOC(HEphl B TEXHUKO-IKOHOMHUYECKUX pacdeTax.

5. Oxpana BoaHoro 6acceiina TOC.

6. OxpaHa OKpyKarolei cpesbl OT 3arpsA3HEHUN aTOMHBIX 3JIEKTPOCTAHIIUH.

7. PanimoHanpHOE MCIIOJIb30BAaHUE U 3AIUTA OT 3arpsiI3HEHUI 36MHON TOBEPXHOCTH.

8. IlepcnieKkTUBHBIE HaIpPaBIIEHUs MPOU3BOJCTBA SHEPTUU, 0OECIIEUNBAIOIINE 3AlIUTY OKpYXKa-
IOIEH CpebL.

9. Tuns! 30noynosurenei TOC.

10. DnekTpoduIbTPhL, UX KOHCTPYKLHUS U IPUHIUI paOOTHI.
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JIucr perucrpauuu usmMenenn k PII/{

Howmep nporokoina 3acenanus kadeapsi,
JaTa yTBEPIKACHUS U3MEHECHUS

KoanuectBo
CTPaHMI]
U3MEHEHUSI

[Honnuce
pa3paboTunka
PII




