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Ilepeuens komnemenyuil u UHOUKAMOPOG OOCMUICEHUA KOMNEMEHYUTL C YKA3AHUEM IMAN0E POPMUPOBANHUS 8 NPOYecce 0CBOEHUA OUCUUNTUHbL
Komnierenus:
I1K-4 — cnoco0OeH opranu30BaTh pabOTy MEePCOHAA MO KCIUTyaTalluK IEKTPO- U TEINIO3HEPreTUYECKOro 000PyA0BaHMSL.
WHankaTopsl JOCTHKEHUS KOMIICTEHIHH:
[1K-4.1 — 3HaeT OCHOBHbIE 3aKOHOJATEIbHbBIE AKThl 1 HOPMATHUBHI 10 OPraHU3alKy paboThI IEPCOHANIA [0 IKCIUTYaTal[MH JIEKTPO- U TEIIORHEp-
reTUYEeCKOro 000pyAOBaHUS;
[1K-4.2 — ymeeTr opranu3oBath paboTy EpCOHaa M0 SKCIUTyaTalluy 3JIEKTPO- U TEIUIOAHEPTeTHUECKOro 000py10BaHHUS;
[1K-4.3 — BnageeT MeTo1aMi OpraHu3auy padoTy MepCOHANa MO HKCILUTyaTalluy SIEKTPO- U TEIUIODHEPTETHYECKOT0 000y I0BaHHUS.

dmanwl hopmuposanus é npoyecce 0C60eHUA OUCUUNTIUHDBL
Huouxamopuwt 0o-
Ilpaxkmuueckue 3ana- . Haumenoeanue ouenounoz2o
CIMUIICEHUA KOM- N Jlabopamopnuie Kypcoeoit npoexm
Jexkyuu mus,1a00pamopHulil cpeocmea
nemenyuu 3aHAmMUA (paboma)
NPAKMUKyM
Tema 3-5 Tema 3-5 Pacuetnast paboTta
I1K-4.1 Tema 8 Tema 8 He npenycmotpenst He npenycmotpenst Pedpepar
Tema 3-5 Tewma 3-5 Pacuernas pabora
I1K-4.2 Tema 8 Tema 8 He npenycMoTpeHbI He npenycMoTpeHbl Pedpepar
Tema 3-5 Tema 3-5 Pacuernas pabora
I1K-4.3 Tema 8 Tema 8 He npenycmoTpeHbl He npenycMoTpeHbl Pedpepar




Hepeqeub OUCHOUHbBIX cpedcme no Oucuumume «Bo3oobnoensemvle ucmounuxu

IHepIUUu»

OueHo4YHbIE CpeCTBA Koa-Bo | Min, 6asnoB | Max, 6a/1108B
Pacuetnas pabota 4 40 64
Pedepar 1 20 36
Htoro: 60 100




HlIxana ouenusanusn

IMudposoe | Boipaikenue B | CioBecHoe Kpurepum o1ieHkM HHIUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIPa)KeHH e oaJjIax: BbIPa)KeHH e IK3aMeH / 3a4eT ¢ OLCHKOM 3aqyer
5 87 - 100 OtiinyHo (3a- | O1IeHKA «OTJIMYHOY» BBICTABIISCTCS CTYICHTY, €CIIH TEOPETUIECKOE COJIepIKa-
YTEHO) HHUE Kypca OCBOEHO IMOJHOCTHIO, 0e3 Mpo0enoB; HcuepnbIBaIOIIe, OCIEeI0-
BaTeNbHO, YETKO M JIOTHYECKH CTPOWHO H3JaracT MaTepHai, CBOOOIHO
CTIpaBIIICTCS C 331a4aMH, BOIIPOCAMU M JPYTUMH BUIaMU MPUMEHEHHS 3Ha-
HUI{; HCTIOJIB3YET B OTBETE JOMOTHHUTEILHBIA MaTeprall BCe PEIyCMOTPEH-
HBIC TIPOTrPaMMOU 3a/IaHUsI BBIMOJIHEHBI, KAYECTBO UX BBIMOJIHEHHS OLICHEHO
YKCIIOM 0aJUTOB, OM3KHM K MAKCHMAaIbHOMY; aHATTM3UPYET MOJTYYCHHBIE Pe-
3YJILTAThI; MPOSIBISIET CAMOCTOSATENLHOCTD MTPY BBITIOJTHEHUH 3aJJaHUH OrneHKa «3aYTeHO» BBICTABIIACTCS CTY-
4 74 - 86 Xopomio (3a- | OueHKa «XOpOII0» BBICTABIISIETCS CTYACHTY, €CJIM TEOPETUIECKOE COJIepKa-|IEHTY, €CIM OTBETHI Ha BOIPOCHI IO TeMaM
YTEHO) HHUE Kypca OCBOCHO MOJTHOCTHIO, HEOOXOIUMBIC TPAKTHYESCKIE KOMIIETECHIINH | TUCIUITIMHBI TIOCIE0BATEIbHbI, JIOTHYC-
B OCHOBHOM C(POPMHPOBAHBI, BCE MPEYCMOTPEHHbBIE IPOTPaMMOi 00YUCHHUS [CKU H3TI0XKEHBI, JIOMYCKAIOTCS HE3HAYH-
yueOHbIC 3a/IaHUs BBIITOJIHEHBI, KAYECTBO UX BBITIOJIHECHHUS JOCTATOYHO BBI-|TEIbHBIC HEJOYCTHI B OTBETE CTY/ICHTA, Ta-
cokoe. CTyZICHT TBEp/I0 3HACT MaTepHal, FPaMOTHO H MO CYNIECTBY M3JIaracT|KHe KaK OTCYTCTBHE CaMOCTOSITCIBHOTO
€ro, He JIOMYCKasl CYIIECTBeHHBIX HETOYHOCTEH B OTBETE HAa BOMPOC. BBIBOJI4, PEYEBbIC ONIHOKHU U TIP
3 60 -73 VY nosnerBopu-|OlieHKa «yIOBICTBOPUTEIHHO» BBICTABIISICTCS] CTYACHTY, €CIH TEOpETHYEC-
TENBHO (3a- |CKOE coJepKaHue Kypca OCBOGHO YaCTHYHO, HO MPOOeNbl HE HOCAT CyIlle-
YTEHO) CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPETYCMOTPSHHBIX MTPOTPAMMOI 3a/1a-
HU BBITOJHEHO, HO B HUX MMEIOTCSI OIIMOKH, TPU OTBETE HA MOCTABJICHHBIN
BOIPOC CTYJIEHT JOMYCKAET HETOYHOCTH, HEIOCTATOYHO MpaBUIIbHBIE QOp-
MYJIMPOBKH, HAOJIIOJJAI0TCSl HAPYIIIEHHS JIOTUYECKOH MOCIIEI0BATEILHOCTH B
M3JI0)KECHUH MTPOrPaMMHOT0 MaTepraa.
2 Hwxe 60 Heynosrnerso- |OnieHKa «HEYIOBICTBOPUTEILHO» BBICTABIACTCS CTYICHTY, eciu OH He| OleHKa «HE 3aU4TEHOY» BBICTABISETCS CTY-
PHUTENBHO  |3HACT 3HAYMTENILHOW YacTW MPOTPaMMHOTO MaTepHaia, JOIMYCKaeT CyIIe-|IeHTY, eClId CTYJIEHT HEe 3HaeT OCHOBHBIX
(He3auTeHO) |CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSAMHE BEITOIHSICT |IOHSITHH TEMbI JUCIUILUINHEI, HE OTBEYaeT

MpaKkTU4YecKue padoThl, HEOOXOAWMBIE NPAKTHUECKHE KOMIIETEHIMU He
chopMHPOBaHbI, OOJBITHHCTBO MPEAYCMOTPEHHBIX MPOTrPaMMON 00y4eHUsI
y4eOHBIX 3aJ]aHUi He BBIIIOJIHEHO, KAYeCTBO MX BBITIOJHEHUS OLEHEHO YHC-
J10M 0aJ10B, OJM3KUM K MUHHUMAJIBHOMY

Ha JOOIIOJHUTCIIBHBIC M HaABOJAIIMWE BO-
IIPOCHI IMpETIoJaBaTeIs.




KpaTkasi XapaKkTepucTHKA OLIEHOYHBIX CPEACTB

Ne | Haumenosanue| Kpamkasa xapaxmepucmuka ouyenounozo | Ilpeocmaenenue
n/n| OUeHOUHO20 cpeocmea OUEHOUHO020 Cpeo-
cpeocmea cmea 6 ponoe
1 |PacuetHo-rpa- |CpencTBO MPOBEPKU YMEHUHN MPUMEHSATH 1M0-|KoMIieKT 3aianuii
buyeckas Jy4YEHHBIE 3HAHUS T10 3apaHee ONPECICHHON |IJI1  BBINOJTHEHUS
pabora METOJIMKE ISl PeIleHUs 3aJa4d WU 3aJaHuill [pacyeTHO-rpadu-
110 MOJTYJIIO UJTU AUCIUIUIMHE B 1IEJIOM. 4eCKOM paboThl
2 |Pedepar [Iponykt camoctosTensHOM paboThl cTy-|Temsl pedepaToB

JI€HTa, MPEICTABIIOMINIA CO00i KpaTKoe U3-
JIO)KEHHWE B MHUCbMEHHOM BHUJE IMOJTYYEHHBIX
pE3yNbTATOB TEOPETUYECKOIO aHaIM3a OIpe-
JENICHHONW Hay4yHOU (y4eOHO-HCCIIeI0BATEb-
CKOM) TEMBI, TJI€ aBTOP PACKPBIBAET CYTh HC-
cienyeMoil mpo0aeMbl, MPUBOIUT PA3IUYHbIE
TOYKH 3PEHUS




MuHHCTEPCTBO HAYKU U BBICIIET0 oOpa3oBaHus Poccuiickoit denepannu
HuxHexaMCKuil XMMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((prinan)
benepanbHOro roCyIapCTBEHHOTO OIOXKETHOTO 00pa30BaTEIBLHOTO YUpeExKIe-

HUA BbICIIEr0 00pa30BaHUs
«Ka3aHCkuil HaIMOHATBHBIA UCCIEA0BATEIILCKUN TEXHOJIOTUYECKUN YHUBED-
CUTET»

d)aKyﬂbmem N lleéOl?]l/lClquHHblx MEexXHON02UlL

Kageopa snexkmpomexnuxu u anepeoodecneuenus npeonpusmul

Y4eOHbpIM TUTaHOM 10 HampasiieHuio noarotoBknl3.03.01 «TemnosHepreTuka u
TEIJIOTEXHUKa» JUIsl 00yUYaIOUIUXCs IPETyCMOTPEHO MPOBEIEHNE MPAKTUYECKOTO 3a-
HATUS 10 AUCUUIIINHE «B0300HOBIsIEMble HCTOYHUKY dHEprun» B 8 cemectpe. OOy-
YAIOIIUMCSI TIPEAJIAraloTCcsl Pa3HOYPOBHEBBIC 3a/1a4M U 33JaHHUs PEKOHCTPYKTUBHOTO
YPOBHS, TO3BOJIAIOIINE OLEHUBATh U JUATHOCTUPOBATh YMEHUSI CHHTE3UPOBATh, aHa-
JAU3UpPOBATh, 00001aTh (PAKTUYECKUN U TEOPETHUECKUI MaTepuall ¢ GopMyIupoBa-
HUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHUEM NPUYUHHO-CIICJICTBEHHBIX CBSI3EH.

Pacuernas padora 1.«Mcnonab3oBanue 3Hepruu CotHIa»

Ha conmHeuHOl 35ieKTpocTaHUIMU OallleHHOTO THUIA YCTAaHOBJEHO N TeJInoCTa-
TOB, KaXK/IBIH M3 KOTOPBIX MMEET MOBEPXHOCTH Fr, M? . ['€IMOCTATHI OTPa)KaroT COll-
HEYHbIE JIyYd Ha NPUEMHHK, HA TOBEPXHOCTH KOTOPOTO 3apEerucCTPUPOBAHA MAKCH-
MallbHas DHEPreTMYEcKas OCBEMIEHHOCTs Hup = 2,5 MBt1/M2. Kosdduument
otpaxeHus reaumoctara Rr= 0,8. KoappuuueHnt nornoumenuss npueMHuKa Amp = =
0,95. MakcumaibHast 00JiydeHHOCTh renmocTtata Hr= 600 Bt/M2. Onpenenuts miio-
ab MOBEPXHOCTU MPUEMHHKA Fup U MOTYUYEHHYIO TEIUIOTY, BBI3BAHHYIO HM3JIyye-
HUEM U KOHBEKLIMEH, ecliu paboyasi TeMIiepaTypa HarpeToro TeIOHOCUTENS COCTaB-
nsiet t, °C. CTeneHb YepHOThI MPUEMHUKA Enp

Pacuernas padora 2. «Mcnoiib30BaHne JHEPIUU BeTPay
Panuyc Betpokoneca R, M, ckopocTs BeTpa 110 kojieca Vo, M/c, mocie koJieca V2,
M/c.  OmpenenuTh: CKOPOCTh BETpa B  IUIOCKOCTH  BeTpokoieca Vi,
MOIIHOCTh BETPOBOro Imoroka Po, MomHocTe BerpoycTtaHoBku P u cuny F,
JEeWCTBYIONIYIO Ha BeTpokoiieco. [ImoTHOCTE Bo3myxa p = 1,2Kr/Ms.

Pacuernas padora 3. «['eoTepMajibHasi JHEPTETUKA

OnpenenuTh HAYAJIBHYIO TeMNEepaTypy toh KOJIM4ecTBO reoTepMaIbHON SHEp-
run Eo, JIK,BOOJOHOCHOTO IjIacTa TOJIIMHON N, KM, IpH riyOHHE 3aeraHus Z, KM,
€CIIM 3aJaHbl XapaKTEPUCTHKH 5 TIOPOIBI IIIACTA: IIOTHOCTE Prp = 2700 Kr/mM3;mopu-
cToCTh 0. = 5 %; ynenbHas TeI0eMKOCTh ¢, = 840 JIx/(kr-K). TemnepaTypHslii rpa-
nuent (dT/dz) B °C/xkm BbIOpaTh 10 TabHIle BApHaHTOB 3aaaHus. CPEIHIOI TeMITe-
paTypy 3€MHOU MOBEpPXHOCTH t, mpuHATh paBHOU 10 °C. YaenbHas TENI0EMKOCTb
BOaBI ¢; = 4200 Ix/(xr K); mnotaocTs Bogsl p, = 1-103 xr/m3. Pacuer nmpousBecTH 1o
OTHOILIEHUIO K IIOMAAU oBepXHOCTH F = 1 kM2, MMHMMANBEHO JONYCTHMYIO TEM-
neparypy IJiacra npuHsaTh paBHou t; = 40° C. OnpenenuTs TakKe NOCTOSIHHYIO Bpe-



MEHH M3BJIEYEHHs TEMIOBOM SHEPTHH To (JIET) TPU 3aKAYMBAHMHU BOJIBI B IIJIACT U PAC-
xoge ee V = 0,1 m%/(c-km?). KakoBa GyeT TeII0Bast MOIHOCTb, U3BIEKaeMas IEPBO-
HavaibHO (dE/dz)1=0 u uepe3 10 ner?

Pacuernas pa6ora 4. «cnosib30BaHMe NPON3BOJICTBEHHBIX U CEJILCKOXO0-
3AHCTBEHHBIX 0TX0/0B, JHEPTUN MAJIBIX PeK M TEIJIOBBIX HACOCOB)
Omnpenenuts 00beM OnorazorenepaTopa Vs ¥ CyTOUHBIN BBIXOJ Onorasza V. B
YCTaHOBKE, YTHWJIM3UPYIOIIEH HAaBO3 OT N KOPOB, a TAKXKE €€ TEIIOBYIO0 MOITHOCTH N,
Bt. Bpems nukna cOpaxuBanus npu temmneparype t = 25 °C, t = 14 cyt; nonaya
CYXOro cOpakMBaeMOro Marepuaia OT OJTHOTO KUBOTHOTO UJIET cO ckopocThio W =
2 kr/cyt; BbIXOJl 6Morasa u3 cyxoit Mmaccel vy = 0,24 m3/kr. ConepkaHue MeTaHa B
ouoraze coctanisieT 70 %. KIIJI ropenounoro ycrpoiictsa 1. [ImoTHOCTh CyX0T0 Ma-
TepHala, pactpeieeHHOro B Macce OHOTa30reHepaTopa, pPex ~ 50 kr/m®. Temnora
CropaHusi ME€TaHa IPU HOPMANIbHBIX (u3Hueckux ycnoBusax Qup = 28 M/Jlx/M.

Kpurepuu oueHkH pacyeTHbIX pador

MaxkcumanvHotii 0ann 3a pacuemnsle pavomesl cocmasisem 64, munumans-
uotit 6ann — 40. U3 nux:
— 3adanue 1 — max16 éannoe; min — 10 6annoe;
— 3a0anue 2 — max16 éannoe; min — 10 éannos;
— 3a0anue 3 — maxl16 éannoe; min — 10 éannos.
— 3a0anue 4 — max16 éannoe; min — 10 oannos.

WTOroBbIN PEUTUHT 1O pacYeTHBIM padOTaM MPOCTABISAETCA Kak cyMMa 0asuioB
3a penieHne 4pacyeTHbIX padoT.



MuHHCTEPCTBO HAyKU U BhIciIero oopazoanus Poccuiickoit denepannu
HuxHexaMCKuil XMMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((prinan)
(benepanbHOro rOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOIO yUpeK/Ie-

HUA BbICIIEr0 00pa30BaHUs
«Ka3aHCkuil HalMOHATBHBIA UCCIEA0BATEIIbCKUI TEXHOJOTUYECKU YHUBEP-
CUTET»

d)aKyﬂbmem N lleéOl?]l/lClquHHblx MEexXHON02UlL

Kageopa snexkmpomexnuxu u anepeoodecneuenus npeonpusmul

Hampasnenue noaroroBku:13.03.01 «TennosHepreTrka M TETIOTEXHUKAY)
(K00 u Haumenogawnue)

[Tpoduns/mporpamMmma «9HEproodecneYeHNe MPeITPUATHIN)
(Haumenosanue)

Ilepeuenn Tem aJist pepepaToB
1o AUCHUIIIMHE«B0300HOBIsIEMbIE HCTOYHUKHU YHEPTUMY

1. 3anacel U pecypchl HCTOYHUKOB SHEPTUU.

2. JluHamuKa NMoTpeOIeHNs SHEPIOPECYPCOB U PA3BUTHE SHEPIETUYECKOTO XO-
351CTBA.

3. Dkosornyeckue npoodaeMbl SHEPTETUKY.

4. MecTo HETpalULIMOHHBIX UCTOYHHUKOB B YOBJIETBOPEHUH NOTPEOHOCTEN Ye-
JIOBEKA.

5. DHeprus coJHIIa.

6. Berposuepreruka.

7. 'eorepManbHas SHEpreTUKa.

8. Ucnonb30Banne YHEPTUH BOIBI.

9. BropuuHbie SHEPTOPECYPCHI.

10. buorormgo.

11. Dkonoruyeckue MpoodIEMbl UCIIOIB30BAHUS HETPAAUIIMOHHBIX U BO3OOHOB-
JSIEMBIX HICTOYHUKOB SHEPTHUH.

MaxkcumanvHulii 6an1 3a KOHMPOJILHYIO padomy 6 8 cemecmpe cocmaesnsiem
36, munumanvnwvii 6ann — 20.
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