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Ilepeuenv kKomnemenyuili U UHOUKAMOPOE 0OCHUNCEHUA KOMREMEeHY UL C YKA3AHUEM IMANn08 hopMuposanus 6 npoyecce 0C60eHUs OUCUUNITUHDL

Komnerenus:

[1K-4 — cnocobeH oprann30oBaTh padoOTy MepcoHasa Mo IKCIUTyaTal[uy JIEKTPO- U TEIUIOIHEPTETUYECKOT0 000PYyI0BaHHMS.

Nuaukatopel JOCTHXKEHUS KOMIIETEHIINU:

[IK-4.1 — 3HaeT OCHOBHBIC 3aKOHOJATEIbHBIC AaKThl M HOPMATHBBI IO OpraHU3aIlMK  pPabOThI IMEpPCOHAla MO JKCILTyaTallMu JJEKTPO- M
TEIJIOIHEPTETUIECKOT0 000PYIOBaAHUS;

[1K-4.2 — ymeeT opraan3oBarh paboTy MepcoHaja Mo dKCIUTyaTalluy AJIEKTPO- U TEIIOPHEPTeTHIECKOT0 000pYA0BaHUS;

[1K-4.3 — BnazieeT MeTOIaMU OpPTaHU3AIMH PabOTy TIepCoHAIA IO AKCILTyaTaIllHH AIEKTPO- U TETUIOIHEPTeTUICCKOTO 000Dy IOBAHHSI.

Imanwl hopmuposanusn 6 npouecce 0C60eHUA OUCYUNTUHBL
Hnouxamopul
Ilpakmuueckue3ans . Haumenoeanue oyenounozo
docmudiceHus . Jlabopamopnuie Kypcoeoit npoekm
Jexyuu mus,1a00pamopHulil cpeocmea
KomnemeHyuu 3anAmuUA (paboma)
NPaKmMuKym
Tema 3-5 Tema 3-5 Pacuernas pabora
I1K-4.1 Tema 8 Tema 8 He npenycmoTtpensl He npenycmoTpensl Pedpepar
Tema 3-5 Tewma 3-5 Pacuernas pabora
I1K-4.2 Tema 8 Tema 8 He npenycmoTpensl He npenycmoTpensl Pedpepar
Tema 3-5 Tema 3-5 Pacuernas pabora
I1K-4.3 Tema 8 Tema 8 He npeaycMoTpenst He npeaycmoTpenst Pedpepar




Hepeqeub OUCHOUHbBIX cpedcme no Oucuunﬂuﬂe «Bo3oobnoensemvle ucmounuxu

IHepIUUu»

OueHoYHbIE CPeICTBA Koa-so | Min, 6amnoB | Max, 6a/110B
Pacuernas pabora 4 40 64
Pedepat 1 20 36
Hroro: 60 100




HlIxana ouenusanusn

Mudposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISETCS CTYAEHTY, €CIM TEOpPETHYECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 Mpo0esyoB; McYepHbIBaoLIE,
[IOCJIEIOBATENIPHO, YETKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIpAaBISieTCs C 3afadyaMM, BOIPOCAMH W APYIMMH BHIAMH
MIPUMEHEHUS 3HAHW; HCIOJIB3yeT B OTBETE JOMONHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSBIAET CaMOCTOSTENbHOCTh
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopouio
(3auTeHO)

OLeHKa «XOpOIIO» BBICTABIAETCA CTYACHTY, €CIH TEOPETHYECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydeHus] y4deOHBle 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepua,
rpaMOTHO M MO CYUIECTBY M3Jarae€T €ro, He JOMNYyCKas CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY 1oBRIETBOPUT
€JILHO
(3auTeHo)

OueHka  «yIOBIETBOPUTENIBHO»  BBICTABISETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHN i BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTAaBJICHHBIA BOIPOC CTYJIEHT AOMYCKA€T HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
I10CJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTEpHAIIA.

Onenka

JIOTHYCCKH

HC3HAYUTCIIBHBIC HCA0YCThI
TaKHe
CaMOCTOSATCIIBHOT'O

CTYyJICHTA,

OINOKY U TIp

«Ba4YTCHO»
CTYACHTY, €CJIM OTBETHI
TEMaM JUCHUITIIIMHBI

BBICTaBJISIETCS
Ha BOMPOCHI IO
MIOCJIEIOBATEIIbHBI,
W3JI0KEHBI,  JIOMYCKAKTCS
B OTBETE
OTCYTCTBHUE

peueBblie

KakK
BBIBOJIA,

Huxe 60

Heynosnersop
UTEIBHO
(me3aureHo)

OLeHKa «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIAEHTY, €CIIM OH HeE
3HAeT 3HAUUTEIBHOM YAaCTH NPOrpaMMHOIO MaTepuana, JOMyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBHITIOJIHSIET ~— TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoil o0ydeHusi y4eOHBIX 3aJlaHWii HE BBIMIOJHEHO, Ka4eCTBO WX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY

OneHka «He
CTYIEeHTy, €

3a4TCHO»  BBICTABJIACTCA
CJIM CTYACHT HE 3HACT

OCHOBHBIX TIOHSTHH TEMBEI JAHUCIUITIIINHBI,

HEC OTBCYACT

Ha JOIIOJIHUTCIBHBIC U

HaBOJAIIMEC BOIIPOCHI MPETIOAaBaTCIIA.




KpaTkasi XapaKkTepucTHKA OLIEHOYHBIX CPEACTB

Ne | Haumenoseanue | Kpamkaa xapakmepucmuxa oyenounozo | Ilpeocmaenenue
n/n| oueHouHoz2o cpeocmea OUEHOYHO20
cpeocmea cpeocmea 6 honoe
1 |PacuerHo- CpencrtBo TMpoBEpKH YMEHUH NpUMEHATH|KomIuiekT
rpaguyeckass  |IOJy4YEHHbIE 3HaHUSA o 3apaHee|3aJaHuil JUISI
pabota OIIpEIEICHHON METOIMKE ISl PEIICHHUS 3a,]1a4 |BbIIOJIHEHMS
WIN 33JJaHUI 110 MOJYJIIO WM JUCLUIUIMHE B|pacueTHO-
LEJIOM. rpaguyeckoit
paboThI
2 |Pedepar [TpoxyxT CaMOCTOSITEJIbHON paboTsi| Temb! peepaToB
CTYJE€HTa, IPEACTABIIONINI cO00i KpaTKoe
U3JI0KEHUE B MUCHMEHHOM BUJIE

MOJIYYEHHBIX PE3YJIbTATOB TEOPETHYECKOTO
aHajau3a ONpEACIICHHOW Hay4yHOUl (y4eOHO-
UCCJIEIOBATENLCKOM) TEMBbI, TJe¢  aBTOp
PacCKphIBAET CYTh HCCIENYyeMOMl MpoOIeMbl,
MPUBOJUT PA3JIMYHbIE TOUKU 3PEHUS




MuHHCTEPCTBO HAYKU U BhICIIETo oOpa3oBanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00pa30BaTEILHOTO
YUPEKICHUSABBICILIETO 00Opa30BaHus
«Ka3aHCkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEP CUTET»

(Dakyﬂbmem J MH(bODMClMMOHHblx MEXHONI02UU

Kageopa snexkmpomexnuxu u anepeoodecneuenus npeonpusmul

Y4eOHbpIM TUTaHOM 10 HampasiieHuio noarotoBknl3.03.01 «TemnosHepreTuka u
TEIUIOTEXHUKA» U1 OOYYaroIMXCs MPEeIyCMOTPEHO NPOBEIACHHE MPAKTUYECKOTO
3aHATUS MO JUCHUIUIMHE «B0300HOBIsEMble MCTOYHUKU SHEPruu» B 8 cemectpe.
OO6yyaromumcest peaiararoTcs Pa3HOYpPOBHEBbBIE 3a/layun u
3aJIaHASPEKOHCTPYKTUBHOTO YPOBHSI, IMO3BOJISIOIINE OLIEHUBATh U JTHArHOCTHUPOBATH
YMEHMsI CHHTE3UpOBaTh, aHAJIU3UPOBATh, 000011aTh (PAKTUUECKUA U TEOPETHUECKUIT
MaTepuai ¢ (GOpMyIHpPOBAaHUEM KOHKPETHBIX BBIBOJOB, YCTAHOBJIEHUEM MPUUMHHO-
CJIEICTBEHHBIX CBS3€EM.

Pacuernas padora 1.«Mcnoab3oBanue 3Hepruu CoiHIa»

Ha conmHewyHOM »ieKTpOCTaHUMU  OAallleHHOr0 THUIMA YCTaHOBJIEHO N
TeJIMOCTATOB, KAXAblii M3 KOTOPHIX HMMEET MOBEPXHOCTh Fr, M° . IemmocTarsl
OTpaXalOT COJHEYHbIE JIydd Ha NPUEMHUK, Ha [OBEPXHOCTU KOTOPOIO
3apeTUCTpPUpOBaHAa MaKCHMallbHAs dJHEpPreTHdecKkas OCBEHICHHOCTh Hwp= 2,5
MBt/™M°. Kosbburment otpaxenust remmoctata Re= 0,8. Kosdbdurment
NOTJIOIIEHUS MpUeMHHUKa Amp= = 0,95. MakcumanbHas 00JIy4eHHOCTh IeJIHOCTaTa
Hr= 600 Bt/M2. OnipenenuTs mioniaab NOBEPXHOCTU MPUEMHHKA Frpl TIOTyUYEeHHYIO
TEIUIOTY, BBI3BAaHHYIO H3JIyU€HHEM M KOHBEKIIMEH, eciii pabouas TemrepaTrypa
HarpeToro TeriaoHocutens cocraisier t, °C. CteneHb YepHOThI MPUEMHUKA Enp

Pacuernas padora 2. «Mcnosib30BaHne JHEPIUU BETPay

Paguyc Berpokoseca R, M, ckopocTh BeTpa 10 kosieca Vo, M/c, mociie Kojeca
V2, M™/c. OmnpenenuTh: CKOPOCTh BeTpa B IUIOCKOCTH BeTpokosieca Vi,
MOIIHOCTh BETPOBOro Imnoroka Po, MomHocTe BeTrpoyctaHoBku P u cuny F,
JIEUCTBYIONTYIO Ha BeTpokoiieco. [moTHOCTh Bo3ayxa p = 1,2Kr/Mms.

PacuerHas padora 3. «['eoTepMajibHasi JHEPTETHUKA

OnpenenuTe HayaldbHYH TeEMIEpaTypy M KOJIMYECTBO Ie€OTEPMAIBHON
sHeprun E,, JI>K,BOIOHOCHOTO IUIACTa TOJNIIUHOM N, KM, pH TiIyOHUHE 3ajeraHus Z,
KM, €CJIM 3aJlaHbl XapaKTePUCTHKU S5 MOpPOAbI IUIacTa: IUIOTHOCTh pr, = 2700
KI/M°;IOPHCTOCTE 0 = 5 %; yHenbHAs TEIUIOEMKOCTb cp = 840 JIx/(xr-K).
Temmneparypusiii rpaguent (dT/dz) B °C/km BbIOpaTh MO TaOjMIle BapHAHTOB
3ananus.CpeHIOI TEMIIEpATypy 3€MHOM MOBEpXHOCTH 1, mpuHATh paBHou 10 °C.
VYnenpHas TeroeMkocTh Bonbl ¢, = 4200 [x/(xr K); mmorHocTs Boasl p, = 1:103
Kkr/M°. Pacder mpoM3BECTH MO OTHOMICHHIO K IUIOMIAXHM MOBepXHOCTH F = 1 KM%
MuHMManbHO JOMYCTUMYIO TEMIIEpaTypy IUlacta NpUHATH paBHOM t; = 40° C.
OnpenenuTs TakKe NOCTOSHHYIO BPEMEHU W3BJICUECHUS TEIJIOBOM SHEPIHUH T, (JIET)
IIpY 3aKa4MBaHWM BOJBI B IiacT u pacxome ee V = 0,1 m*/(c-km?). KakoBa Gymer
TETUIOBAsi MOIIHOCTh, H3BJIekaeMas nepBoHadansHo (dE/dz)t=0 u uepe3 10 ner?




Pacuernas padora 4. «Mcnojib30BaHHe NPOU3BOJACTBEHHBIX H
CeJIbCKOXO03SIIICTBEHHBIX 0TX0A0B, JHEPIrUM MAJIBIX PEK M TEIJIOBBIX HACOCOB

Omnpenenuty 00beM OuorasoreHepatopaVs U CyTOUHBIN BBIXOJ Ouorasza V. B
YCTaHOBKE, YTHJIM3UPYIOLIEH HaBO3 OT N KOPOB, a TAK)KE €€ TEIJIOBYIO MOIIHOCTH N,
Bt. Bpems nukia copaxuBanusi npu temmnepatrype t = 25 °C, t = 14 cyt; nonaya
Cyxoro cOpaxuBaeMoro Marepuaia oOT OJTHOTO KHUBOTHOTO UET co ckopocThio W =
2 kr/cyT; BBIXOJ Ouorasza u3z cyxou maccel v, = 0,24 m3/kr. Comep:kaHue MeTaHa B
ouoraze coctaBisier 70 %. KIIJ ropemnounoro ycrtpoiictsa 1. IoTHOCTH cyxoro
MaTepHana, paclupeleICHHOTO B Macce OMOrasoreHeparopa, pPeyx ~ S0 K/,
Temora cropanusi MeTaHa NpPU HOPMAJIbHBIX (PU3MYecKuX ycioBusx Qup = 28
MJTx/m.

Kpurepuu oieHKu pacueTHbIX padoT

Maxkcumanvnolii.  6ann1  3a  pacuemuvle padoomwvl cocmaeisiem 64,
munumanwvhwiii oann — 40. U3 nux:
- 3adanue 1 — max16 éannoe; min — 10 6annoe;
- 3adanue 2 — max16 éannoe; min — 10 6annoe;
- 3a0anue 3 — maxl16 éannoe; min — 10 éannos.
- 3a0anue 4 — max16 éannoe; min — 10 éannos.

W TOroBbIN pEUTHHT 1O pacUYETHBIM padoTaM MPOCTABIIETCA Kak cymMMa 0ajioB
3a peleHue 4pacueTHbhIX padoT.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
dbeneparTbHOTO TOCYAAPCTBEHHOTO OF0IPKETHOTO 00pa30BaTEILHOTO
YUPEKICHUSABBICIIETO 00Opa30BaHus
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

(Dakyﬂbmem J MH(bODMClMMOHHblx MEXHONI02UU

Kageopa snexkmpomexnuxu u anepeoodecneuenus npeonpusmul

Hampasnenue noaroroBku:13.03.01 «TennosHepreTnka 1 TEIIOTEXHUKAY)
(k00 u HaumeHnosamnue)

[Tpodunp/mporpamma «9HEproodecneYeHNe MPeITPUATHI
(Haumernosanue)

Ilepeuenn Tem aJist pepepaToB
1o AUCHUIIMHE«B0300HOBIsIEMbIE HCTOYHUKHI YHEPTUMY

1. 3amacel 1 pecypchl HCTOYHUKOB SHEPTUH.

2. luHaMuKa TOTPEOJICHUSI SHEPTrOPECypCOB W PAa3BUTHE HHEPTETHUECKOTO
X034MCTBa.

3. Dxosornyeckue npoodaeMbl SHEPTETUKY.

4. MecTo HETPaAULIMOHHBIX HMCTOYHUKOB B YJOBJIETBOPEHHUU IOTPEeOHOCTEN
YesioBeKa.

5. DHeprus coJHIIa.

6. Berposueprertuka.

7. 'eoTepmanbHasi SJHEpPreTHKA.

8. Ucnonb30Banne YHEPTHUH BOIBI.

9. BropuuHbie SHEPTOPECYPCHI.

10. buoTormmuso.

11. Dxonoruyeckue  MpoOJEMBbl  HCIONB30BAHHUS ~ HETPATUIMOHHBIX |
BO300HOBJISIEMBIX HICTOYHUKOB SHEPTHUH.

Maxcumansnotii 6ann 3a pegpepamcocmasnnem 36, munumanvuwtii 6ann — 20.
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