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1 BBenenue

PaGouas mporpamma u GoHJ OIICHOYHBIX CPEIACTB TUCHUIUTHHEI «IIOBBIICHHE TETIOBON
3¢ (PEeKTUBHOCTH TEIUIOBOTO IHEPreTHUYECKOr0 O0OOpYAOBaHUSA» COCTaBJICHBI B COOTBETCTBUU C
TpeGoBaHUAMH (heZiepaIbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa, YTBEPKIACHHO-
ro npukazoM MunoOpHayku Poccuiickoit deneparun Ne 146 ot 28.02.2018, 1 oCHOBHOM mpo-
deccroHanbHON 00pa30oBaTENBLHON MPOTrpaMMbl MOJATOTOBKU « T€XHOJOTUSI MPOU3BOACTBA Tell-
JIOBOM U DJICKTPUUYECKOU SHEPTUM» MO HanpaBiieHHI0 moaAroToBku «13.04.01 Tenmosnepretuka u

TCIINIOTCXHUKA).

[IpakTUyeckast MOrOTOBKA Pean3yeTcsl Ha OCHOBE:

KOHCYJIbTAIIH C BEAYLIMMH paboToaaTensiMu, 00beTUHEHUAMHU padoToiaTeNeil OTpaciu,
B KOTOPBIX BOCTpeOOBaHBI BHITYCKHUKH [[IpoTokonm Ne2 «kpyriioro» croiia ¢ mpeacTaBUTEIIIMU
paborogareneii otpaciu, 10.02.2021].

3amaun
JIUCLIUILIUHBI

B pesynbrare nzyueHus: AMCUUILINHBI CTYAEHT JOJIKEH:

3HaAmMb: MEXAHU3MBI [IEPEHOCA TEIUIOTHI U UX (PU3UYECKYIO CYTh; MaTeMaTHye-
CKHMH ammapaT, ONMCHIBAIONINI KOHKPETHBIN BHJ] TEIUIOOOMEHA; CBOMCTBA Ma-
TEpUaoB B YacCTH NEpEeHOca TEMJIOThl; BUbl TEIJIOOOMEHHBIX amlapaToB U
IyTU UX Pa3BUTHUS; CIIOCOOBI MHTEHCU(PUKAIIMH TEIJI000MEHA.

YMemb: BBIIOIHATH PAcUeThl IPOLECCOB TEIIOOOMEHA Il TUIIOBBIX CIy4acs;
OINpeAEATh MHTEHCUBHOCTh NEPEJauyl TEIUIOThI; BHIOMpPATh CIHOCOOBI IOBbI-
meHus 3 (HEKTUBHOCTH TEIUIOOOMEHa.

enadems HABbLIKAMU: PAcUeTa MPOLIECCOB TEMIO0OMEHA TEIJI0IHEPreTUIECKO-
ro 000pyAOBaHMUsL.

OCHOBHBIE
paszeiibl / TeMbI
JOTUCIHUITIINHBI

. BBenenue

. OCHOBHBIE BU/IbI TEIIOOOMEHA.

. 3aaumn mepeHoca TeIIoThl TeIUIONPOBOTHOCTHIO.

. 3aJ1auu KOHBEKTUBHOT'O TEIUIOOOMEHA.

. 3a7a4u TyYUCTOTO TEIII00OMEHA.

. 3aJ1auu CJIOKHBIX BUJIOB TEIJIOOOMEHA.

. Bugpl TerminooOMeHHBIX anmapaToB U IyTH UX Pa3BUTHSL.
. ITytu uHTeHCHpUKAMU TeTI000MeHa.

0N N W~

2 IlepeuyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00yUeHHS N0 AMCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKCHHUS KOMIICTeHIH I

[Ipouecc m3zyuenust aucuuiinHbl «lloBblieHne TenaoBol 3()PEKTUBHOCTH TEIIIOBOIO
HHEPreTUUEcKOro o0OpyJOBaHUA» HAINpaBlieH Ha (OpPMUPOBAHHE CIEAYIOLUIMX KOMIETEHUUH B
cootBercTBUU ¢ ®PI'OC BO u ocHOBHOM 00pa3oBaTesibHON nporpammoit (tTabnumna 1):

Ta6n1/1ua 1- KOMHCTCHHI/II/I U MHAUKATOPBI UX JOCTUKCHUS

Konx n HaumeHoBaHue WNHauKaTopel TOCTHKEHUS [Inanupyemslie pe3ysbTaThl
KOMIIETEHIIUH 00y4YeHHs IO JUCHUIUINHE
[TpodeccronanbHbIe

[1K-2 [1K-2.1

CnocobeH k IMpOBECAC- 3HaeT METOJHUKHU IMPOBCACHUA 3HaTh MCTOAHUKU IIPOBCIACHUA
HUIO TEXHUYCCKHUX pac- | TCXHUYCCKUX PACUCTOB, TCXHUKO- | TCXHUYCCKUX PACUCTOB, TCXHU-
4€TOB 10 IMPpOCKTaM, | SKOHOMHUUYCCKOTO U (I)YHKLII/IO- KO-OKOHOMHUYECCKOI'0O " (byHKHH-

TEXHHUKO-

HKOHOMHUYECKOTO
(G yHKIIMOHAIBHO-

HAJIbHO-CTOMMOCTHOTO ~ aHaJIM3a | OHAJHbHO-CTOMMOCTHOTO aHaJIH-
U | 9pPEeKTUBHOCTH NPOEKTHBIX pe- | 32 I(P(PEKTUBHOCTH MPOEKTHBIX
IEHUI pernieHui B 00JacCTH TETUIOBOM




CTOMMOCTHOI'O aHaJiu3a

3pPEKTUBHOCTH  TPO-
eKTHBIX PEIIeHuH, C uC-
MOJIb30BaHNEM npu-

KJIaJHOTO TPOTPaMMHO-
ro ooecreyeHus s
pacuera mapameTpoB U
BbIOOpa CEpUHHOrO U
pa3paboTku HOBOTO

[1K-2.2

YMeeT mpoBOIUTE PacUETHBIE HMC-
CJICIOBaHMS W OlLlCHUBaTh A Pek-
TUBHOCTH IPOCKTHBIX PEIICHUN
I1K-2.3

Bnageer HaBBIKOM MPOBEICHUS
TEXHHYECKHUX PACYCTOB OOBEKTOB
npo(heCCHOHANLHOW  JIeATEIhHO-
CTH

s dexTuBHOCTH
YMeTh TpPOBOIUTH pPACUETHHIE
UCCIIEJIOBAaHUSI U  OLICHUBATh
3¢ (HEeKTHBHOCTH MPOEKTHBIX
perieHui B 00JacTH TETUIOBOM
s dexTuBHOCTH

BriazeTp HaBBIKOM ITPOBEICHUS
TEXHUYECKHUX PacueToB OOBEK-
TOB NPO(ECCHOHATIBHON  Jiesi-

TEJILHOCTU B 00JIACTH TEIUIOBOM
s dexTuBHOCTH

TETUIO3HEPTreTUYECKOTO,
TEIUIOTEXHUYECKOTO U
TETUIOTEXHOJIOTUYECKOTO
000pyTOBaHUS

3 MecTO JUCUMIIIMHBI (MOIYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Huctmumna «[loBpleHne TemoBod 3(()EKTUBHOCTH TEIUIOBOTO YHEPreTHYECKOTO
o0opyoBaHus» U3y4yaeTcs Ha 2 Kypce, 3 cemecTpe.

JlucuuruimHa BXOIUT B cocTaB Oyoka 1 «JluciumiuHel (MOAYNIN)» U OTHOCHTCSA K 0a30-
BOU YaCTH.

Jnist OCBOEHUS AMCUUIUIMHBI HEOOXOAMMBI 3HAHHSI, YMEHHS, HABBIKM U / UJIH OIIBIT IpaK-
TUYECKOU AESITeNbHOCTU, CPOPMUPOBAHHBIE B MPOIECCe M3YUCHUS AUCHUILIUH / mpakTuk: «Ila-
pOrazoBble YCTAHOBKH TEIUIOBBIX IEKTPUUYECKUX CTaHLMI», «OCHOBBI POEKTUPOBAHUS TEILIO-
BBIX AJIEKTPUYECKUX CTAHLMA U aTOMHBIX JIEKTPUUECKUX CTaHUUN», «CHUCTEMbl aBTOMATU3UPO-
BaHHOT'O MPOEKTUPOBAHUS TEXHOJIOTUYECKUX ITPOLIECCOB TEIJIOBBIX IJIEKTPUUECKUX CTAHLUIN».

3HaHUA, YMEHHUS U HaBBIKH, chOpMHUpOBAHHBIC NMPU W3YUEHUU NUCUHUTUIMHBI «lloBbIIIe-
HUE TEIIOBOW 3((EKTUBHOCTH TEIIOBOTO YHEPTETHUYECKOTO 000PYI0BaHUS», OYAYyT BOCTpeOO-
BaHbl MIPU W3YYCHUH MOCTeAyoUMX Aucuuiuing: «[IpobmemMsl sHEpro- U pecypcocOepeskeHus B
TEIUIOPHEPTETUKE U TEIUIOTEXHUKEY, «[Ipon3BoicTBEHHAs TpaKTHKa (IIPOEKTHAs MPAKTUKA)».

4 O0beM AUCHHMILIMHBI (MOLYJI51) B 3a4€THBIX SAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMMYecKHMX YacoB, BbIIeJEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcs ¢ npenojaaBa-
TeseM (110 BHAaM y4eOHBIX 3aHATHIT) M HA CAMOCTOATEJIBHYIO padoTy 00y4aloImuXxcst

O6m1ast Tpy10eMKOCTh (00HEM) TUCIUIUIMHBI COCTABIISAET 4 3.¢€., 144 akaj. yac.
Pacnipenenenne oobeMa AUCHMILTUHBI (MOYJS) TIO BUJIAM y4eOHBIX 3aHATHH MpEICcTaB-
JIeHo B Tabnure 2.

Tabnuua 2 — O6beM AUCHUILTUHBI (MOYJIS) IO BUJAM YUeOHbIX 3aHATHIH

Bcero akagemu-
YEeCKHUX YacoB

O0BeM QUCHATUTHHEI

OO011ast TPyA0EMKOCTb AUCHUTITNHBI 144
KonTakTHasi aynuTopHasi padbora o0yyaommxcsi ¢ npemnojaasareseM (mo 16
BH/JIaM Y4eOHBIX 3aHSATHIi), BCEro

B Tom 4mcie:

3aHATHS JEeKIMOHHOI0 THNA (JISKIIMU W MHBIE yueOHbIC 3aHATHS, TPEIy- 10

CMaTpHUBAIOIIME IPEUMYIIECTBEHHYIO Tiepeauy y4eOHON MHpopMauu 1e-
JarOTH4eCKUMHU pabOTHUKAMM)




3QHSITHSI CEMHHAPCKOTO0 TUMA (CEMUHAPHI, TPAKTHYECKHUE 3aHATHS, TPaK- 6
TUKYMBI, JJAOOpaTopHbIe PadOTHI, KOJUIOKBUYMBI M MHBIC aHAJIOTHYHBIC 3a-

HSATHS)

CamocrosiTejibHasi padoTa 00y4alomMXCA U KOHTAKTHAasi padoTa, BKIIO- 125

Yarolas TPYIMIOBbIC KOHCYIbTAIMK, WHAUBHIYAIbHYIO paboTy oO0yuaro-
HIMXCS C MpernojaBaTesisMU (B TOM UHWCIE€ WHIUBUAYAIbHbIE KOHCYIIbTa-
[[UH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHLHON
cpele By3a

[TpomexxyTounast artectanus odydarommxcs — KypcoBoii nmpoekt, 3ader ¢
OLICHKOH

5 Conepxxanue TMCUUIIMHBI (MOAYJIs), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKAIeMUYEeCKUX YaCOB M BU/I0B Y4eOHOM

padoThI

Tabnuna 3 — CTpykTypa v CoJiepyKaHue AUCITUTUINHBI (MOJTYJIs)

KOCTb (B yacax)

Buibl yaueOHOM paboThI, BKIIIOYAsk CAMOCTOSI-
TENBHYIO Pa00Ty 00YJaIOIIUXCS B TPYAOCM-

KonraktHas pabora

HaumeHoBaHue pa3aenoB, TEM U COJEpKaHUE npenojaBaress ¢ 00yJaromUMUCs
MaTepuaia Jlexum Cemunap- | JIabopa-

CKHE topasie | CPC

(mpaktu- | 3aHATHA

YecKue

3aQHSITHSL)
Paznen 1 MaTencudukanms mporeccoB TeIIOOTAAYH
Temnoobmennoe obopynosarne TIL u TOC.
Bunsl, ycrpoiicTBo, Kiaccudukanus Temnoo0- 2 10
MEHHHUKOB
OHeprerudeckas 3pPeKTUBHOCTb KOHBEKTHB- 1 10
HBIX IOBEPXHOCTEH Harpena
['myGokasi yTuinu3aiiu Termia J5IMOBBIX Ta30B 1 10
[TpuHIMIBI KOMITOHOBKHU TETJI000MEHHBIX all- 1 5 10
1apaToB
Crioco6b! MHTEHCH(PUKALIUU TETII000MEHA B 9 5 11
TEII000MEHHBIX annaparax
[TyTu noBeleHus TemioBoil 3¢ hekTuBHOCTH 1 10
CHCTEM TEIIOCHA0KEHHUs
Pa3nea 2 Duepreruueckas 3pPeKTUBHOCTH MPH IBUKEHUH TEINIOHOCUTENI B TpyOax M KaHalax
WuTencudukaiys TerioooMeHa 3a cyeT u3Me- 1 1 12
HEHUS pernbeda MOBEPXHOCTH
WuTencudukaiys TeroooMeHa 3a cyeT uc-
M0JIb30BAaHUA MPOPUIMPOBAHHBIX TPYO U KaHa- 1 1 12
JIOB U 3a CYET 3aKPYTKU MOTOKA, IITACTUHYATHIX
TEMI000MEHHBIX MOBEPXHOCTEH.
[ToBbIienune 3¢ (eKTUBHOCTH pabOTHI 331aHHO-
ro TUIIA TETJIO0OMEHHOT0 anmnapara (KypcoBoi 40
IPOEKT)




Bupl yueGHO# paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00YyJaromuXcs U TPYAOEM-
KOCTb (B yacax)

KonraktHas pabora

HawnmMeHoBaHue pa3enoB, TEM U COJCPKAHNE npernoJaBaress ¢ 00yJaronMMUCs
MaTepuana Jlexum Cemunap- | JIaGopa-

CKHe topasie | CPC

(mpaktu- | 3aHATHA

YEeCKHe

3aHSITHUS)
uToro 10 6 125
Mo JUCHUNJIHHE

6 BuHeaynuTopHasi caMoCTOsITeIbHAS PadoTa 00y4YalOMMXCs MO AUCHHUILINHE (MOTY-
JI10)

[Ipu naHUpOBaHUM CaAMOCTOSATEIBLHON PaOOThI CTYJAEHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCs CJIEAYIOIIUM paclpeelIieHueM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Tabnuia 4 — PexoMentyemoe pacrpe/ieJiecHue 4acoB Ha CaMOCTOSITEIIbHYIO padoTy

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI KounyecTBO 4acoB
N3ydeHne TeopeTUYECKUX Pa3/iesIoB TUCIMUILUIMHBI 75
[ToaroToBka K 3aHATUAM CEMUHAPCKOTO THUIIA 10
[Tonroroska u odopmienue KII 40
Hroro 125

7 OueHoYHbIE CpeICTBA /sl IPOBe/IeHUs] TEKYIIero KOHTPOJIS U NPOMeKYTOYHOMH
aTTrecTanyy 00y4aroImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

q)OHI[ OLCHOYHBIX CPCACTB JIA IMPOBCACHHA TCKYLICTO KOHTPOJIA YCIICBAEMOCTHU U IIPO-
MEXYTOUHOM aTTecTanuu npeacrasieH B [Ipunoxennn 1.

TIonHBI KOMILIEKT KOHTPOJIbHBIX 3&)13HPII>1 WM WMHBIX MaTCpUajioB, HGO6XO]II/IMI>IX JJIA
OIICHMBAHMSI PE3yAbTATOB O0YyUEHHUS MO AUCIHUILTHHE (MOIYIIO), MPAKTUKE XPaHHUTCS Ha Kadea-
pe-pazpaboTyrke B OyMaXHOM H SJIEKTPOHHOM BUJIE.

8 YueOHOo-MeTOoAMUYecKOEe H HHPOPMALMOHHOE o0ecTedeHre TUCHUIIIMHBI (MOXYJIA)

8.1 Ocnoenas numepamypa

1. Tennotexuuka: YueOHuk ans By3oB / A. II. backakos, b. B. bepr, O. K. Butt u ap.;
[Tox pen. A.Il.backakoBa. - 3-e u3n., mepepad. u joi. - M.: bacrer, 2010. - 325c¢.

2. Tennorexnuka: YueObnuk mgus By3oB / Ilox oOm.pen. A.M.Apxaposa,
B.H.AdanacweBa. - 3-¢ usn., nepepad. u jgomn. - M.: M3a-so MI'TY um. H.D.baymana, 2011. -
T91c.

3. baxan IL.LU. CripaBoYHHK 1O TEIUIOOOMEHHBIM ammaparam.- M.: MamuHocTpoeHue,
1989.- 365 c.

8.2 [lononnumenvHasn aumepamypa
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1. bopatokos A.IL., I'mu36ypr-1luxk JI./I. Temmomexannueckoe 060pyI0BaHHE TEIIOBBIX
3NEeKTpOocTaHui.- M.: DHeprus. 1978.- 228 c.

2. TenmosuepreTuka u Terorexuuka: CnpaBounuk: B 4 xkH. Ku.1 : Temnosnepreruka u
terorexuuka. O6mue Bonpockl / [Tox obmr.pen. A.B.Knumenko, B.M.3opuna. - 4-¢ usn., crep.
- M.: Usnarensckuit jom MOU, 2007. - 527c.

3. TermooOMeHHBIE YCTPOWCTBA Ta30TypOMHHBIX M1 KOMOMHUPOBAHHBIX ycTaHOBOK / [of
pea. H.J. I'psizaos.- M.: Mamunoctpoenue, 1985.- 360 c.

4. bapoukuH, E. B. O0mas sHepreruka : yueoHoe nocodue / E. B. bapoukun, M. 10O. 30-
pus, A. E. bapoukun ; moa. pexn. A. T. H., ipod. E. B. bapoukuna. - 3-¢ u3n., nepepad. u Jor. -
Mocksa ; Bonorna : Unadpa-Umxenepus, 2021. - 316 c. - ISBN 978-5-9729-0759-5. - Tekcer :
anektpoHHbldi. - URL: https://znanium.com/catalog/product/1836510 (mata oOpameHus:
25.06.2021). — PexxuM 0OCTYyIA: 11O MOAIKCKE.

5. [apos, FO. U. Baenpenune coBpemennbix Texnonoruit Ha TOC : monorpadus / 10. 1.
[ITapos. - Mockga ; Bonoraa : Undpa-Umxenepus, 2021. - 348 c. - ISBN 978-5-9729-0717-5. -
Texkcr : anekTpoHHbId. - URL: https://znanium.com/catalog/product/1836514 (mara obpamieHwus:
25.06.2021). — PexxuM OCTYyIA: 11O MOAIHKCKE.

6. Crepman JI.C., JIaBpirun B.M. TeruioBeie 1 aTOMHBIE JIEKTPUYECKUE CTAHIUU: YUueb-
HUK Ui BY30B. -2-¢ usa.nepep.- M.: Uzn-so MOU, 2000.- 408 c.

8.3 Memoouueckue ykazanus 01 CIyO0eHmo8 no 0C80EHUI0 OUCYUNIUHDBL

[lpr w3yyeHNHM AMCUUIUTUHBI MPETYCMOTPEHBI BCE BUABI YUYEOHBIX 3aHATHH (JIEKIUH,
NPAaKTHYECKHUE 3aHATHUS) M CAMOCTOSTEIIbHBIC BHJIBI PaOOT.

Ha nexuumsx HEOOXOIMMO COCTABISITH KOHCIIEKT, a MPEABAPUTEIHLHO MOBTOPUTH TPEIbI-
JYIIUE TEMBI.

Ha mpaxTrueckux 3aHATHIX HEOOXOIMMO HCIOIB30BATh JICKIIMOHHBIE 3alIUCH, CIIPaBOY-
HBIE MaTEepHAJbI.

[Ipu BBINOTHEHNU KypCOBOTO MPOEKTa HEOOXOAMMO HCIIOJIb30BATh JIGKIIMOHHBIE MaTepH-
aJibl, cripaBOYHUKH. OCOOEHHO BaXKHO IMOCELIATh KOHCYJIbTALMU MpEenojaBaTess, Te paccMmar-
pHUBAIOTCS TPOOJIEMHBIE BOIIPOCHI.

8.4 Cospemennvie npogheccuonanvhvie 6a3vbl OAHHLIX U UHDOPMAYUOHHBIE CHPABOUHDLE
cucmembl, UCNONIb3YeMble NPU OCYWECMEIEHUU 00PA308AMENbHO20 NPOYECCd NO OUCYUNTIUHE

1. DnexTponno-6ubnuoreunas cucrema eLIBRARY.RU.

2. Thermophysics.Ru — moptai mo Teriopusuke: IpoOeKThl, IPOTPaMMBbI, Y4eOHBIE TIOCO-
ous, JENO3UTapuil Hay4YHBIX pabor, JUccepTaluy, MIEPUOJINKA
(http://thermophysics.ru/index.php).

3. DHepreTrka W MPOMBIILIEHHOCTs Poccuu — nH(DOpMAMOHHAs CUCTeMa dHEpreThye-
CKOI'o KOMILIEKCa U CBsA3aHHBIX ¢ HUM otpaciei (https://www.eprussia.ru/).

8.5 Ilepeuenv pecypcos uH@pOPMAYUOHHO-MENEKOMMYHUKAYUOHHOU cemu «Mnmepremy,
He0bX00UMbLX OJIs1 0C80EHUSL OUCYUNIUHBL (MOOYJIS)

1. DnekTponHas 6ubnmoreka termosHepretuxa(http://teplolib.ucoz.ru).

2. CaliT TeruioTexHrKa — OOJbINas TeXHUYecKas oudmmoreka. HoBocTH, cTtaThu, Auccep-
taruu, )xypHaisl (http://teplokot.ru/).

8.6 JIumeH3nonHoe u CBOOOIHO pacpocTpaHsIeMOe IPorpaMMHOe oOecriedeHne, UCIOJTb-
3yeMoe MPH OCYIIECTBICHUH 00pa30BaTEIBHOTO MPOIECcca MO TUCHUTIIIHHE

Tabmuna 5 — [lepeueHb UCTIOIB3YEMOTr0 MPOTrPAMMHOI0 00eCTIeYeHUS

Haumenoanue 110 PexBu3uThI / YCJIOBUA UCTIOJIb30BAHU A



http://thermophysics.ru/index.php
https://www.eprussia.ru/
http://teplokot.ru/

MicrosoftimaginePremium | Jlunensuonnsiit orosop AD223 Ne008/65 ot 11.01.2019

OpenOffice CBoOOHAs TUIICH3US, YCIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:
https://www.openoffice.org/license.html

SMathStudio CB00O/IHAs JIUIICH3US, YCIIOBHSI MCIIOJIb30BAHUS 110 CCHLIKE:
https://ru.smath.info/

9 Opralm3aunonﬂo-nenarornqeame yciaoBus

Opranu3zanus o0pa3oBaTeIbLHOrO MpoLiecca perJjaMeHTHpYeTCs yueOHbIM IUIAaHOM U pac-
MUCaHUeM y4eOHBIX 3aHATUU. SI3bIK 00ydeHwus (mpemnonaBaHus) - pycckuid. s Bcex BUIOB
ayJUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBACTCS MPOJAOKUTEIBHOCTHIO 45 MUHYT.

[Ipu ¢GopmupoBaHuU CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHONW TPaeKTOpUU 0O0ydaro-
HIMICST UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOIIUX AUCHUIUIMH U MPO(EeCCHOHATBHBIX MOIY-
JIei, OCBOSHHBIX B MPOIIECCe MPEANISCTBYIONIET0 00yUeHUs, KOTOPBI 0OCBOOOXKIaeT 00yJaroIie-
rocs OT HEOOXOAUMOCTH UX TIOBTOPHOTO OCBOEHUSI.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc Mpu MpenojaBaHuu Kypca OCHOBBIBAETCS Ha MCIOJIb30BAHUM TPAIU-
[IMOHHBIX, THHOBAIIMOHHBIX W MH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH. TpaauimoH-
Hble 00pa3oBaTeNIbHbIC TEXHOJIOTUU MPECTABICHBI JTEKIUAMU U CEMUHAPCKUMHU (TIPAKTHUECKU-
MH) 3aHATHAMU. VIHHOBaIrmoHHBIE 00pa30BaTENIbHBIE TEXHOJIOTUU UCIIONIB3YIOTCS B BUJIEC IIIUPO-
KOTO MPUMEHEHHSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IMpoBeneHus 3ausatuil. Mupopmanmronusie
00pa3oBaTelibHbIE TEXHOJOTUM PEATU3YIOTCS MYTeM AaKTUBHU3AIMKM CaMOCTOSITEIIBHOU padOThI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30BaTeNbHOI cpejie.

9.2 3auaTHd JeKIMOHHOI0 THIIA

JIeKMOHHBIN Kypc IperoiaraeT CUCTEMaTU3MPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha niepBoii nekuuu ekTop 00s13aH MpeaynpeauTb CTYAEHTOB, IPUMEHUTEIBHO K KaKOMY
0a3oBoMy y4eOHUKY (ydeOHUKaM, yUeOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC JOJKEH JlaBaTh HauOoJbLIMK 00beM MH(pOpMaluu U oOecreunBaTh
6osee rirybokoe NOHUMaHHE Y4eOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHbIIEH 3aTpaTe BpeMeHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yYeHHE MaTepHara.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemMuHaApCKUE 3aHATHS MPECTABIAIOT COOO0H eTaIM3alHuIo JIEKIIMOHHOTO TEOPETHIECKO-
ro MaTepuasa, IpoBOJATCS B LENAX 3aKPEIJICHNs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fiebl.

OcHoBHOH (opMOI1 poBe/IeHUsI CEMUHAPOB SIBJISIETCSI 00CYXIeHrne Hanbosee mpodiieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a Takke pa3dop MPUMEpOB M CUTyallui B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH TIpemnojiaBaTesisi BXOAAT: OKa3aHUE METOJIUYECKOMN IO-
MOIIH U KOHCYJIbTUPOBaHHE CTY/IEHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, MpeAaraeMble MpernoaaBaTeieM;

- y4acCTHE B JUCKYCCUAX;

- BBITMOJIHEHUE NMPOEKTHBIX U UHBIX 33aJaHU;

- aCCHCTUPOBAHHE MPEIIOIaBaTEII0 B TIPOBEICHUH 3aHATHI.
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OTBer noJmKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COIEPKATh
CCBUIKU Ha UCTOYHUKH.

Jloknaznsl M ONIIOHMPOBAHUE JOKJIAZO0B IIPOBEPSAIOT CTEIEHb BIAJNCHUS TEOPETHUYECKUM
MaTEpUaIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOIOCTh PACCYKACHUM.

OneHuBaHuE 3a/laHUl, BBIIIOJIHEHHBIX HAa CEMUHApCKOM 3aHATHUHU, BXOAUT B HAKOIUIEH-

HYIO OIICHKY.
9.4 CamocrosiTesibHasi padoTa 00yYarOMXCs MO JMCHUIJINHE (MOLYJII0)

CamocrosiTenbHast paboTa CTYyJEHTOB — 3TO IPOLECC aKTHBHOIO, LEJICHANPABICHHOIO
IpUOOpETEHNs CTYIEHTOM HOBBIX 3HAaHHWM, yMEHUI 0€3 HEeNOCPEICTBEHHOI0 y4acTHsl Mpernoaa-
BaTels, XapaKTCPU3YIOIIUICS MPEAMETHONW HaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI pe3ysIbTaToB AESATEIbHOCTH 00Yy4aroLIerocs.

Lenu camocToOsATENTHHON pabOTHI:

- CUCTEMAaTU3alMsl U 3aKPEIJICHUE TOJYyYEHHBIX TECOPETUUECKUX 3HAHUN U IIPAKTUYECKUX
YMEHUH CTYIEHTOB;

- yri1yOJieHHe U pacIliupeHne TEOPEeTHUECKUX 3HaHU;

- (popMUpOBaHNE YMEHUU HCIOJIb30BaTh HOPMAaTUBHYIO M CIPABOYHYIO JTOKYMEHTALUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BHUTHE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHME CAMOCTOSITEIbHOCTH MBILUIEHUS], TBOPUECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CAaMOPAa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEAIN3aLluu;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN 1 aKaJIEMHUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYILECTBIATHCS MHIMBUAYAIbHO WIN TPYNIaMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00BbEMA, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHonorus opraHu3any caMOCTOSTENIbHOW pabOThl CTYICHTOB BKJIIOUAET UCIOJIb30Ba-
HHUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
POXOJUTh B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOM (opme.

CTyneHTbl JOJDKHBI MOAXOAWTH K CaMOCTOSITEIbHOM paboTe Kak K HaWBaXHEHUIIeMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISIOB Ha
OTJIeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHsI ONpe/Ie/IEHHBIX HABBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTypPHI.

9.5 Meroanueckue ykazanus 1Jisi 00y4alommXxcsi o0 0CBOEHHIO U CHHUIJIMHBI

[Tpu M3ydeHun AUCHUIIIMHBI 00YYaONUMCs 11€7€cO000pa3HO BBIOIHATH CIEeIYIOIHUe pe-
KOMCHOaIlnu:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yueHus: Kakoro-iubo pasjena no yueOHUKY WM KOHCIEKTHBIM MaTepuaiam
pEKOMEH/IyeTcs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAEICHUS, IOHATUS pa3/e-
na.

3. Ocoboe BHUMaHUE ClIeyeT YACTUTh BHIIIOIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHATHU-
AM 1 UHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CAMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BOMPOCOB, M3Yy4aeMBIX CAMOCTOSITENIFHO, 33a€TCsl Ha JIEKIHMIX Hperno-
naBatenieM. MM e aroTcs UCTOYHHMKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPUOJNUECKON
HaY4HOI uTeparype) Ui 6ojee AeTalbHOr0 MOHUMAaHUs BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIIUU.

[Ipu camocTosaTensHON TPOpPabOTKE Kypca 00ydaromuecs TOJKHBL:

- IPOCMATPHUBATh OCHOBHBIE ONpeeNeHHs U (PaKThI;

- IIOBTOPUTH SaKOHCHeKTHPOBaHHBIﬁ Ha JICKOUOHHOM 3aHATHMU MaTCpral WU AOIIOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TeMe JIMTepaTyphl;
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- U3Yy4YUTb pCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABJIATH TC3UChHI, aHHOTAlIlUU U KOHCIICKTLL
HanboJee BaXKHBIX MOMCHTOB;,

- CaMOCTOATCI/IbHO BBIIIOJIHATL 3a/laHUA, AHAJIOTHYHBIC NIPCAJIaraCMbIM Ha 3aHATUAX,

- UCIIOJIb30BAaThb AJIsI CAMOIIPOBCPKHU MAaTCpUAJIbI (bOH,I[a OLCHOYHBIX CPEACTB.

10 Onucanue MaTepUAIbHO-TEXHUYECKOT0 00ecreyeHusl, He00X0AMMOro sl 0Cy-
HIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHUILIMHE (MOYJII0)

10.1 YueOHo-1a00paTopHOEe 000pyI0BaAHUE
OtcyrcTBYyeT
10.2 TexHu4yeckue M IJIEKTPOHHbIE CPEICTBA 00yYeHUSA

[Tpu ipoBeIcHUY 3aHATUI HCIIOJIB3YETCSl ayAUTOPHsI, 000pyIOBaHHAS MPOCKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus npe3entauuil. Kpome toro, npu nposeneHun
JIEKIUHN ¥ TPAKTUYECKUX 3aHATUI HEOOXOAUM KOMITBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IIPOTpaMMHBIM 00eCTIeYeHHEM IS IEMOHCTPAIIMH MTPE3ECHTAIIHH.

11 Hurnle cBenenus

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

OcBoeHMe MUCIHUILTMHBI 00YYaOIIUMUCS C OrPaHHYECHHBIMH BO3MOKHOCTSMHU 3JI0POBbSI
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMHU OOYYaIOIIUMUCS, TaK U B OTACIBHBIX
rpymmnax. [Ipennonaratorcs cienuaibHbIe YCIOBHS IS TTOyYeHHs] 00pa30BaHHs 00yJarOIIMHU-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nenarornyeckuii cocTaB 3HAKOMHUTCSA C TICHXOJIOTO-(DU3UOIOTHUYECKUMU
0COOEHHOCTAMH 00yYaroIIMUXCsl MHBAJIUAOB M JIMI[ C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3]10pPO-
Bbsl, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaIUAOB (mpu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOJHUTENbHAS MOAJEPKKA MPENogaBaHusl ThIOTOPAMH, IICHXO-
JIoTaMH, COIIMaJIbHBIMU paOOTHUKAMHU, IPOIIEIIMMHU [TOJATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusiMu MunoOpHayku PD (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIojib30BaTh COLMAIbHO-aKTUBHBIE U pe-
(bIeKCUBHBIE METOJIBI 00YUEHUSI, TEXHOJIOTHU COIMOKYJIBTYPHOU peabMIUTAINK C LIEThI0 OKa3a-
HUS IOMOILIY B YCTAHOBJIEHUH MOJIHOLICHHBIX MEXJINYHOCTHBIX OTHOLIEHHUM C IPYrMMH CTYJIEH-
TaMM, CO3aHUH KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/eHueckoi rpymme. [logbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCS C YUETOM IPEOCTAaBICHUs MaTepuana B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELMAJIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
00y4yeHHsI OOIIEro M CIEUalbHOTO Ha3HAaYeHUs (MEPCOHAIBHOTO U KOJUIEKTUBHOTO MCIIOJB30-
BaHus1). MarepualbHO-TEXHUYECKOe 0OecredeHrne NnpeaycMaTpruBaeT MpUCIocoOIeHHe ayauTo-
puii k Hyxz1am imn ¢ OB3.

dopma npoBeACHUs aTTECTAllMK JIJISl CTYACHTOB-UHBAJINI0B YCTaHABIMBAETCS C YUETOM
UH/IMBUYAJIBHBIX NCUX0pu3ndeckux ocodbenHocrei. st ctynentoB ¢ OB3 npenycmarpuBaet-
csl ocTymHas (GopMa IpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEICTB, @ UMEHHO:

- B IIE€YaTHOH WM DJIEKTPOHHOM ¢opme (UIg JUI C HApYIEHUSIMH OINOPHO-
JIBUTATEILHOTO ammapara);
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- B Ie4aTHOM (popMe MM 3IIEKTPOHHOM (pOopMe € yBETHUYEHHBIM HIPUPTOM M KOHTPACTHO-
CTBIO (JJIS1 JIWIT C HAPYIICHUSIMH CITyXa, PEUH, 3pCHHS);

- METOJIOM YTEHHSI aCCHCTEHTOM 3aJaHus BCIYX (VIS JIHI C HAPYIICHUSMH 3PEHUS).

CryneHTaM ¢ MHBAIMAHOCTBIO YBEJIMYMBAETCS BPEMS Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TaKuX CTYIEHTOB MpeayCMaTpUBAaETCsl AOCTYIHast popma mpeaocTas-
JICHUS] OTBETOB Ha 33J[aHUs, & UMCHHO:

- TMCbMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMIIbIOTEpE (IS JIMIl C HAPYIICHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTa (s
JIMII C HApYIIEHUSIMH OIIOPHO-BUTaTEIBHOTO aIapaTa);

- YCTHO (7151 JTUI] ¢ HAPYIIECHUSIMU 3PEHHUS, ONTIOPHO-ABUTaTEIBLHOTO aImapara).

[Tpu HeoOXoaMMOCTH 111 00YYAIOUIMXCS C HHBAIMAHOCTHIO MPOLIEAypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«IloBbIIeHUE TENJIOBOU 3PPEKTUBHOCTH TENJIOBOI0

IHEPreTHYECKOro 000PYy10BAHUS

Hanpasnenue noarotroBku 13.04.01 TeriosHepreTuka 1 TEIJIOTEXHUKA

Hanpasnennocts (mpoduiib) oOpasoBatenb- TeXHOJIOTHS HPOM3BOJCTBA TEIUIOBOW M DJICK-
HOW IPOrpaMMel TPUUYECKON SHEPTUU

KBanudukanus BeITyCKHUKA Maructp

I'og nHauana moarotoBku (mo yueOHomy ria- 2021

HY)
®opma 00yueHus 3aounas popma
TexHomorust 00yueHus TpaaunnonHas
Kypc Cemectp TpynoemMKkocCTs, 3.e.
2 3 4
Buj npomexxyTodHOi aTTecTanuu ObecneunBatoliee nojpasiesieHue

KypcoBoii nmpoekT, 3a4er ¢ OLeHKOI 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 — KomneTeHuu u MHAMKATOPHI UX TOCTHKCHUS

Kox n naumenoBaunue
KOMIIETEHIINU

Nuaukatopel 1OCTHXKEHUS

[Inanupyemblie pe3ysibTaThl
00y4eHHS IO TUCIUILINHE

[TpodeccronanbHbIe

[K-1

Crocoben  popmynupo-
BaTh 3aJjaHUsl HA paspa-
0OTKy MpOEKTHBIX pe-
IICHWH, CBSA3aHHBIX C
MOJICpHH3ALUEH TEXHO-
JOTUYECKOro  000pyro-
BaHUS, MEPOIPHUIATUIMU
1O YIYYIISHUIO SKCILTY-

[K-1.1

3HaeT NPUHLHUIEL (HOPMYIHPOBA-
HUSI 33JaHUI Ha pa3paboTKy Ipo-
eKTHBIX PELICHUH B 00JIACTH MO-
JNEPHU3ALUN  TEXHOJIIOTHYECKOTO
000OpynOBaHus, YJIYYIIEHUS €ro
OKCITYyaTallMOHHBIX  XapaKTepu-
CTHK, TIOBBIIICHHUS YKOJIOTHUECKON
0€301MacHOCTH, YKOHOMHUH DPecyp-

3HaTh MPUHIUIBI JCHCTBUSA U
TEXHOJIOTUYECKUE CXEMBI CO-
BPEMEHHBIX CIOCOOOB TOBEHIIIIE-
HUS TETUIOBOH 3(PPEKTHBHOCTH
TEIUIODPHEPTETHUECKOTO  000py-
JIOBaHUS

YMeTh IpeCTaBIATh MPOOIEMBI
U TICPCICKTHBBI Pa3-BUTHUS CO-

aTallMOHHBIX  XapakTe- | COB BPEMEHHBIX  TEII00OMEHHBIX
puctuk,  nosbimeHuto | [1K-1.2 YCTPOMCTB U anmnaparos;
HKOJIOTHYECKON 0e3- | Ymeer ¢opmynupoBate 3ajaHus | BnameTs HaBBIKOM aHAITU3UPO-
OMAaCHOCTH, SKOHOMHHM | Ha pa3pabOTKy MPOEKTHBIX pelle- | BaTb 3((EKTUBHOCTh pabOThI
pecypcoB HUI1 110 BEIOpaHHOH TeMe COBPEMEHHBIX M IIEPCIEKTUB-
[1K-1.3. HBIX TEIIOOOMEHHBIX YCTaHO-
Bnageer HaBBIKOM IIOCTAHOBKH | BOK M allaparoB
3aJa4 Ha IPOEKTUPOBAHNE
[1K-2 [1K-2.1

CnocobeH K mpoBee-
HUIO TEXHUYECKUX pac-

YeTOB 10 IPOEKTaM,
TEXHHUKO-
HKOHOMUYECKOTO "
(GyHKIIMOHAIBHO-
CTOMMOCTHOI'O ~aHaJIu3a
abpexTUBHOCTH  TIPO-
€KTHBIX PELICHUH, C HC-
M0JIb30BAHUEM npu-

KJIaJJHOTO TPOTPaMMHO-
ro obOecrieyeHus IS
pacuera mapameTpoB U
BbIOOpa CEepuiHOrO U
pa3paboTKu HOBOT'O
TETUIOIHEPTreTHYECKOTO,
TEIUNIOTEXHUYECKOTO U
TETUIOTEXHOJIOTUIECKOTO
o0opyoBaHus

3HaeT METOJUKU IPOBEJCHUS
TEXHUYECKUX PACUYETOB, TEXHUKO-
HKOHOMHUYECKOT0 U  (YHKLHO-
HAJIbHO-CTOMMOCTHOTO ~ aHaJIn3a
3 GEKTUBHOCTH IMPOEKTHBIX pe-
IEHUI

[1K-2.2

YMeeT NpoBOJANUTH PacYETHBIE HC-
CJIEZIOBaHUS U OLIEHUBATh 3(dek-
TUBHOCTB TIPOEKTHBIX PEHICHUH
I1K-2.3

Brmageer HaBBIKOM IIPOBEACHUS
TEXHUYECKUX PacdyeTOB OOBEKTOB
MpOPECCUOHAIBHON  JICSITEIIbHO-
CTH

3HaTh METOJUKHU MPOBEIACHHUS
TEXHUYECKUX PacueToB, TEXHU-
KO-3KOHOMHUYECKOro M (pyHKIHU-
OHAJIbHO-CTOMMOCTHOI'O aHAJIN-
32 3()(EeKTUBHOCTH MPOEKTHBIX
peuieHuid B 00JIaCTU TEIIOBOM
3¢ HeKTHBHOCTH

YMeTh NpOBOIUTH pPACUETHHIE
UCCJEIOBAHUSI M OLIEHUBATH
3¢ PeKTUBHOCTH MPOEKTHBIX
pelieHuit B 00JacTH TETJIOBOM
s dexTuBHOCTH

BrageTrs HaBBIKOM TPOBENECHUS
TEXHUYECKHUX pacdyeToB OOBEK-
TOB NpodecCUOHATbHON Jes-
TEJIBHOCTH B 00JACTH TEIJIOBOM
3¢ HeKTHBHOCTH

Tabnuna 2 — [Macnopr

DOHa OLICHOYHBIX CPEACTB

Kontpoanpyemsie Koa xonTpoanpye- HaumeHoBaHue
pasaesl (TeMbl) MOii KOMIIETEeHIIUHT OLIEHOYHOT 0 IToka3arenn oueHKH
JHMCHMIIAHbBI (1M ee yacTH) CpeacTBa
IToBsieHne TEIUIOBOI [K-1 OnopHbIH KOHCTIEKT - ONTUMAJBHBIH O0BEM TEKCTa
3G PEeKTUBHOCTH TEIIIOBO- [K-2 JEKIUH (ue Goiee OHOI TpeTH OpUTH-
r0 DHEPreTHYecKoro 00o- Haja);
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Kontpoanpyemsie Koa xonTpoanpye- HaumeHoBaHue
pasaensbl (TeMbl) MOii KOMINeTeHIHH OLICHOYHOT 0 IToka3zaTenn oneHKH
AUCHHUTIIHHBI (n1m ee yacTH) cpeAcTBa

pyZIOBaHUS - JIOTMYECKOE IIOCTPOCHHE H
CBSI3HOCTB TEKCTa;

- TIOJTHOTa/ TITyOWHA W3TIOKCHHUS
Marepraa (HaJIM4ue KIF0YeBbIX
TTOJIOKCHUH, MBICIICH);

- BU3yanuzanus HHGOPMAIUH
KaK pe3ynpTaT ee 00paboTKu
(TabnuLBl, CXeMBI, PUCYHKN);

- odopmiieHre (aKKypaTHOCTb,
coOJIIo/IeHHe CTPYKTYpBl OpH-
TUHAJA).

[K-1
IK-2

CobecenoBanue - TyOWHA, MPOYHOCTB, CHCTE-
MaTUYHOCTh 3HAHWH;

- aJeKBaTHOCTh IPHMEHIEMBIX
3HaHMH CUTYyaluH;

- PalMOHAJBHOCTH HCIOJIb3Ye-
MBIX MOJAXO0/IOB;

- CTCIICHb IPOSBIICHUS HEOOXO-
JMMBIX TPO(eCCHOHANBHO 3Ha-
YHMBIX JIMYHOCTHBIX Ka4eCTB;

- CTEIeHb 3HAYUMOCTH OIpelie-
JICHHBIX [ICHHOCTEH;

- TPOSABJIICHHOC OTHOLICHHUC K
OIIpe/IeNICHHBIM OOBEKTaM, CH-
TyalusM;

- YMCHHUE TOAICPKHUBATh M aK-
TUBU3UpOBaTH Oecemy, Kop-
PEKTHOE ITOBEACHHE.

IK-1
[K-2

Bagaun
3aHATHI

NPAKTUYECKUX | - CHOCOOHOCTb aHAIU3MPOBATH
1 0000maTh HHPOPMALIHIO;

- CIOCOOHOCTh CHHTE3MPOBATh
HOBYIO HH(OpMAaIHIO;

- CIIOCOOHOCTBH JeNaTh 000CHO-
BaHHbBIC BBIBOJIBI HA OCHOBE HH-
TepIpeTaIiu uHpopmanuu,
Pa3BICHEHUS;

- yCTaHOBJIEHHE NPUYUHHO-
CIICICTBEHHBIX CBSI3eH, BBISBIIC-
HHE 3aKOHOMEPHOCTH.

[K-1
[K-2

KypcoBoii npoext - COOTBETCTBME IIpeAroarae-
MBIM OTBETaM;

- TPaBWIBHOE HCIIOJIB30BAHNE
ITOPUTMA BBHITIOJHEHUS pelle-
HUS;

- JIOTHKA PacCyXICHUI;

- HEOpPAMHApHOCTh TOAXOJa K
PELICHUIO 3a/1a4.

2 MeToauveckne MaTepHuaJIbl, ONpeessiIue Npoue1ypbl OHeHUBAHUS 3HAHHUIA,
YMeHUil, HABbIKOB U (MJIM) ONBITA 1eATeJIbHOCTH, XapaKTepu3youue npouecc GopmMupo-
BaHHUS KOMIIETEHIMIA

Metoanyeckre MaTepualbl, ONpeAeIIONINe MPOIeTyphl OIICHUBAHUS 3HAHUH, YMEHUH,
HaBBIKOB U (WJIM) OTIBITA JIEATENILHOCTH, PEACTABICHbI B BUJE TEXHOJIOTMYECKON KapThl TUCIIH-
TUIMHBI (Tabnuia 3).

[IIxana one-
HUBAaHUA

HanmenoBanue
OLIEHOYHOI'0

Cpoxkn BbI-
MOJTHEHUSI

Kpurepun onenuBanuns
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cpeacTBa

3 cemectp

HpOMe?KyTO‘lHaH aTrecranusa B q)opMe «3auer ¢ OIIEHKOM»

OmnopHBI ~ KOHCTIEKT
JIEKITUH

B Teuenune
ceMecTtpa

30 GamioB

30 0amIoB - CTYIEHT IIOJIHOCTHIO TTOATOTOBHII
KOHCIIEKT  JIGKIIMH.  AKKypaTtHO  odopmiieHo
rpadudecKasl ¥ TEeKCTOBBIC YaCTH KOHCIICKTA.

24 Oamra — CTYACHT TIOJHOCTHIO TIOJTOTOBHII
KOHCIIEKT  Jieknuid.  EcTh  3ameuanums K
odopmiicHHIO TPadhUUCCKON M TECKCTOBOW YacTsIM
KOHCIICKTA.

18 6ayutoB — KoHcneKkT He MOJHBIA (OTCYTCTBYIOT
He Oonee 1 nexumum). HeOpexnoe odopmieHue
KOHCTICKTA.

12 GamnoB— B KOHCIEKTe OTCYTCTBYIOT 2 JICKIIHH.
Heb6pexaoe ohopMIiteHIHE KOHCITEKTA.

0 6ayIOB — OTCYTCTBYET OoJice 2-X JICKITUHL.

CobecenoBanue
(2Bompoca)

B Teuenne
ceMecTtpa

40 6amnoB

40 OamroB- 3amaHWe 1O paboOTe BBITOJHECHO B
nonHoM oObeme. CTyIeHT TOYHO OTBETHJ Ha
KOHTPOJIbHBIC BOIIPOCHI, CBOOOTHO OPUCHTUPYETCS
B TNPEHJIOKCHHOM  PCIICHHUH, MOXET  €ro
MOIUGHUIMPOBATh MPH  U3MCHCHHH  YCIOBHS
3amaud. OTYeT BHINOJHEH AaKKypaTHO H B
COOTBETCTBHUH C IPEABABIICMBIMHA TPEOOBAHHUSIMHU.
30 OamroB- 3amaHue MO paboTe BBITOJHECHO B
noxHoM  oboveme.  CTyIeHT  OTBeTHJ  Ha
TEOPETHYECKUE BOMPOCHI, UCTIBITHIBAsT HEOObIIINE
3atpyaHeHus. KauecTBo odopmiieHHs OTYeTa K
pabore HE MOJIHOCTHIO COOTBETCTBYET
TpeOOBaHUAM

20 OamwioB- CTYJEHT NPABUIBHO  BBITOJIHUI
3amanne K  pabore. CocraBwi ~ OT4eT B
YCTaHOBJICHHON (opmMe, NPencTaBWiI pEIICHUS
OOJIBIIMHCTBA 3aJaHWi, MPEIYCMOTPEHHBIX B
pabore. CrTyaeHT He MOXKET TOJHOCTHIO
OOBSCHUTH MOJIYYEHHBIE PE3YJIbTATHI.

0 OangoB - CTYAEHT HE BBIMOJHII BCE 3aaHUs
paboThl M HE MOXET OOBSICHHTH IOJyYCHHBIE
Pe3yJIbTATHI

3amaun mpaKTHIeCKUX
3aHATHH

B Teuenne
cemecTpa

30 6ayutoB

30 OamnoB - CTYOGHT NPaBWIBHO OTBETHJ Ha
TeopeTHyeckue Bompochkl. [lokazan OTIUYHBIE
3HAHMS B  paMKax YCBOGHHOIO  y4eOHOTO
MarepHaa.

24 Gamnma - CTyIEHT OTBETHJI Ha TEOPETHYECKHE
BOIIPOCHI ¢ HEOONBIIMMHU HeTOYHOCTSIMU. [Tokazan
XOpOIIIME 3HAHUS B paMKaX yCBOEHHOTO y4eOHOTO
Mmarepuarna.

18 GamnoB - CTyJEHT OTBETHJ Ha TEOPETHYECKHE
BONPOCHI C  CYHIECTBEHHBIMH HETOYHOCTSAMH.
[Tokazan yJaOBIETBOPUTEIbHBIC 3HAHUSI B paMKax
YCBOGHHOT'0 Y4eOHOT0 MaTepuaia.

0 6aIoB -TIpy OTBETE HA TEOPETUUECKHE BOTIPOCHI
CTY/IEHT MPOJEMOHCTPUPOBAI  HEIOCTATOYHBIH
YPOBEHb 3HAHUIA.

HUTOrO:

100 6ayu1oB

Kpurepun oueHKH pe3yibTaToB 00y4eHHs 110 AUCHHUILIMHE:
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0 — 64 % oT MakCUMaJIbHO BO3MOYKHOIM CyMMBbI OaJIJIOB — «HEYAOBJIETBOPUTEIBHOY (HEAOCTA-
TOYHBIN YPOBEHb JUIsl IPOMEKYTOUHOM aTTECTAllMK [0 JUCLUIUINHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CyMMBI OAJIJIOB — «yJOBJIECTBOPUTEIHHOY (TIOPOTOBBII
(MUHUMAJIBHBIN) YPOBEHB);

75 — 84 % oT MakCMMaJIbHO BO3MOXKHON CYMMBI OaJIJIOB — «XOPOIIO» (CPEeTHUI YPOBEHB);

85 — 100 % oT MakcuMaIbHO BO3MOKHOIM CyMMBbI OaJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHD)

3 cemectp
IIpome:xxyTounas arrecrauus B popme «KII»

[To pe3ynbraTam 3alIMTHl KypPCOBOTO MPOEKTa (PabOThI) BHICTABIISIETCS OIIEHKA 10 4-0auTbHON
HIKaJe OIlCHUBaHUS

- OIICHKA «OTJINYHOY» BBICTABIIAETCS CTYIEHTY, €CIH B paboTe COAEPIKATCS SJIEMEHTHI HAyYHO-
r'O TBOPYECTBA U JIEJIAI0TCS CAMOCTOSITEIbHbBIE BBIBOJIBI, JOCTUTHYTHI BCE PE3YyJIbTAaThl, YKa3aH-
HBIC B 33/IaHUH, Ka4eCTBO 0()OPMIICHHUS OTYETa COOTBETCTBYET YCTAaHOBIICHHBIM B By3e TpeOoBa-
HUSIM U TIPU 3aIIUTE CTYAEHT MPOSIBUII OTJIMYHOE BJIaJIEHUE MATEPUAIOM pabOThI U CITIOCOOHOCTH
apryMeHTHPOBAHO OTBEYATh Ha ITOCTABJIEHHBIE BOIIPOCHI 110 TEME PabOThI;

- OIICHKA «XOpPOIII0» BBICTABIISAETCS CTYJCHTY, €CIIU B pa0OTE JOCTUTHYTHI BCE PE3YIbTATHI,
YKa3aHHbIE B 33/1aHUH, KaY€CTBO O(POPMIIEHHUS OTUETA COOTBETCTBYET YCTAHOBJIEHHBIM B BY3€
TpeOOBaHUSAM U MPH 3aIIUTE CTYASHT MPOSIBUI XOPOIIEe BIIaJICHUE MaTepHaioM pabOThI U CIO-
COOHOCTb apryMEHTHPOBAHO OTBEYATh Ha MOCTaBJIEHHbBIE BOIIPOCHI 10 TEME padOTHI;

- OIICHKA «Y/JIOBJIETBOPUTEIBHO» BBICTABIAETCS CTYJCHTY, €CIIU B pa0OTE JOCTUTHYTHI OCHOB-
HBIE Pe3yJIbTaThl, YKa3aHHBIC B 3aIaHUH, Ka4eCTBO O(OPMIICHHS OTYETa B OCHOBHOM COOTBET-
CTBYET YCTAHOBJICHHBIM B By3€ TPEOOBAHUSAM U IPU 3aLUTE CTYACHT IPOSBUI YIOBIECTBOPHU-
TEJILHOE BJIaJICHHE MaTepHUAIOM PabOThI U CIIOCOOHOCTh OTBEYATh HAa OOJIBITMHCTBO ITOCTABJICH-
HBIX BOIIPOCOB IO TeMe PadOThI;

- OLICHKA «HEY/I0BJIETBOPUTEIILHOY» BbICTABIIECTCS CTYJEHTY, €CIIU B pab0OTE HE JOCTUTHYTHI
OCHOBHBIE PE3YNIbTAThl, YKA3aHHBIC B 33/IaHUU WM Ka4eCTBO O(OPMIICHHSI OTUYETa HE COOTBET-
CTBYET YCTAaHOBJICHHBIM B By3€ TPEOOBaHUSAM, WIH MIPH 3alUTE CTYACHT MPOSBUI HEYIAOBIETBO-
pUTENbHOE BIIAJICHHE MaTepHaIoM paboThl U HE CMOT OTBETHTH Ha OOJBIIMHCTBO MOCTABIEHHBIX
BOIIPOCOB I10 TEME PabOTHI.

3 3apaHus QJIs1 TEKYLIEro KOHTPOJIsSl yCIeBaeMOCTH
Bonpocwl ona cobecedosanusn

1. Cuctema, e€ GyHKIIMU U TTOKA3aTENIN KaUeCTBa MOJIOKUTENIbHBIE U OTpULATEIbHbIE.

2. CpaBHEHHE TEXHUYECKUX CUCTEM, BBIIOJIHSIOUINX OJIHY U TY € (YHKIIHIO.

3. ®usnyeckue NpoTUBOPEUNs NTOKA3aTeIeH 3JIEMEHTOB CUCTEMBI.

4. CyuiecTByrolue MeTO bl MHTEHCU(PHUKAUN U UX KBaTU(PUKALUS.

5. DHepreTudeckas 3(peKTUBHOCTh KOHBEKTUBHBIX MIOBEPXHOCTEH HarpeBa.

6. UnTencudukanysa TeriooOMeHa U THApaBIMYecKOoe CONMPOTHUBIEHUE B KaHajax C Ie-
COYHOH LIEPOXOBATOCTHIO.

7. UckyccTBeHHas IIEpOXOBATOCTh. ['eomeTpuyeckue XapakTepUCTUKH. Buubl uckyc-
CTBEHHOW LIEPOXOBATOCTH.

8. Teuenue u TenI000MEH Ha MOBEPXHOCTH CO CPepUUECKUMU JIYHKAMHU.

9. Teuenue u TeII00OMEH B IPOPUIUPOBAHHBIX TPyOaxX U KaHajax.

10. TeueHne u TeII000OMEH B TpyOax ¢ 3aKPYyTKOH MOTOKA.

11 OcHOBHBIE BU/BI TETLIOHOCUTEIIEH.

12 Posnb TennooOMEHHBIX anmapaToB B pa3BUTUN TEXHUKH U TEXHOJIOTHH .
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13 OcHoBHBIE TpeOOBaHUA K TEINIOOOMEHHOMY 000PYIOBaHHIO.

14. OcHoBHBIE TPOOJIEMBI Pa3pabOTKH U SKCIUTyaTaIlMU TEMJI0O0OMEHHBIX aImapaToB.

15. TennooOMeHHBIE armapaThl B SHEPTETHKE.

16. TpeOGoBaHuUs K TETUIOOOMEHHBIM aIllapaTaM MapoTypOMHHBIX YCTAHOBOK.

17. OcHOBHBIC TUTIBI TEIIOOOMEHHBIX aNapaToB.

18. PexyImepaTHBHBICTEILIOOOMEHHBIC AIIITAPAThL.

19. PereHepaTHBHBIC TEIIIOOOMEHHBIE aIIaPaTHI.

20. KoHCTpyKIMH KOXYXOTPYOHBIX TEIJIOOOMEHHBIX ammaparoB. HazHauenuwe u kiac-
cuduKams.

21. KoHCTpyKIMH MJIAaCTHHYATBHIX TEIJIOOOMEHHBIX amnmnaparoB. Ha3HaueHue U Kiaccu-
bukars.

22. KoHCTpyKIMH CHHpalIbHBIX TEINIOOOMEHHBIX amnmnapatoB. Ha3znauenue u knaccuu-
Karusl.

23. KoHCTpyKIMH IMJIACTHHYATBHIX TEIJIOOOMEHHBIX armnapaTroB. HazHaueHue u Kiaccu-
bukars.

24. TennooOMEHHUKH B KOTIOCTpoeHuHU. [laponeHnperpeBareinb, BOASHON IKOHOMa3ep
¥ BO3JIyXOIIO/IOTPEBATENb.

25. Cnoco0Obl MHTEHCH(PUKAIIUY TEITIO00MEHa.

26. NnTencu¢ukanus KOHBEKTUBHOTO TETNIOOOMEHa.

27. Vurencudukanus KOHBEKTUBHOTO TEIJIOOOMEHA 3a CYET UCKYCCTBEHHOW TypOynu-
3al1u TOTOKA.

28. MuTeHcudukanus KOHBEKTHBHOTO TEIJIOOOMEHA 3a CUeT OpeOpeHHs MOBEPXHOCTH
Ter1000MeHa.

29. Ilpononbubie pedpa. OnTuManbHbIe GOPMBI IPOAOIBHBIX pedep.

30. PapmanpHBIe pedpa. OnTUMaANTBHBIE POPMBI PaIUaATBHBIX pedep.

31. PacueT opeOpeHHBIX TOBEPXHOCTEH.

32. NnTencudukanus Iy4rucToro Terioo0MeHa.

33. MHTeHcuduKanus mporeccoB CKUTraHus TOILIUBA.

34. UnTencudukamus TeriooOMeHa MpH MCIIOIb30BaHUH TUIACTHHYATHIX U CIIUPAITBHBIX
TErI000MEHHUKOB.

35. I'mapopnHamMuUecKue W TEIUIOOOMEHHBIE TPOIECCH B MPUCTEHHOM (TIOTPaHHYHOM)
CJI0€ TEIIOOOMEHHBIX arnmaparoB.

36. IIpucreHHpleMHTEHCH(DHUKATOPHI TETIIOOOMEHA.

37. JIMCKpeTHO IIepoXoBaThle KaHajbl, UX 3()(HEKTUBHOCTS.

38. Cxema TedeHUs B TMCKPETHO HIEPOXOBATOM KaHAJIE.

39. PexuMbl Te4eHUs JKUIKOCTH B KaHajJaX CO CTEHKaMH, (DOPMOBAHHBIMU CHCTEMaMH
c(hepruyeCcKUX BHIEMOK.

40. TlepcrieKTUBBI UCHOJIb30BAHUS CPEPUUECKUX BHIEMOK KaK MHTEHCHU(HKATOPOB TeIl-
J000MeHa B TEINIOOOMEHHBIX anmnapaTrax

3aoauu npakmuyecKux 3anAmuil

1. Onpenenuth KOIUYECTBO TETUIOTHI, BOCIIPUHITONW BO3yXOM B BO3yXOIOI0TpeBaTEe
KOTJIa, paboTaroiiero Ha mpupogHom rasze cocraa: CO2 = 0,2%; CH4 = 98,2%; C.Hs = 0,4%;
CsHg = 0,1%; CsHi1o = 0,1%; N2 = 1,0%, ecnu temrieparypa Bo3ayxa Ha Bxoje B B3Il paBHa
30°C, a na BeIxoze 180°C, K0dhduuHeHT H36HITKA BO3AyXa B TONKE paBeH 1,15, mpucoc Bo3ayxa
B TonouHo# kamepe coctarisieT 0,05 u mpucoc Bo3ayxa B B3II - 0,06. Oteet: 2139 xJIx/kT.

2. OnpenenuTh KOJIMYECTBO TETJIOTHI, BOCIIPHUHATON BOAOH B SKOHOMal3epe KoTia mnapo-
MIPOU3BOUTENBHOCTHIO 5,45 Kr/c, paboTaromero Ha Ky3HEeI[KoM yriie Mapku T ¢ HU3IIEeH Terio-
Toii cropanus 26180x/x/kr, ecin naBneHue neperperoro napa pasHo 1,4 Mlla, temnepatypa
neperperoro mapa pasHa 280°C, TemmepaTypa murarenbHol Boasl paBHa 100°C, KITJT 6pyrTo
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KOTJIa cocTaBisieT 86%, BeIMUMHA HENIPEPHIBHOW MPOLYBKM paBHA 3% M MOTEPU OT MEXaHHUYe-
CKOM HeNOJIHOTHI cropanus Tormaa (s = 4%. OtBet: 2002 xJIx/KT.

3. Ompenenuth MOTPEOHYIO MOBEPXHOCTh PEKYIEPATUBHOTO TEIIOOOMEHHHKA, B KOTO-
pPOM BOJIa HarpeBaeTcsl ropsyuMH razamu. Pacuer mpousBecTH [Uisi MPSMOTOYHON U MPOTHBO-
TouHOl cxeM. Eciu M3BeCTHBI 3HaYeHHs TeMiepaTyp rasa t1 =325°C, t'1 =175°C u Bomsl t2
=15°C, t"2 =80°C. Pacxox Boxsl G=1,3 kr/c u koahdurment temionepenaun K=32 Br/(M%K).
[TpuBecTr rpaduk N3MEHEHHS TEMIIEPATYpP AJIS 00CHX CXEM JBHKCHUSI.

4. OmnpenenuTh MOBEPXHOCTh HArpeBa PEKYNEPaTUBHOIO TEIJIOOOMEHHUKA U 00BEMHBIN
pacxo] IPOAYKTOB CTOPaHMS MPHU NPSIMOTOYHOM M MPOTUBOTOUYHOM CXeMax JABUKECHUS TEIUIOHO-
cuTened, eciau OOBEMHBIM pPacxo]l MOAOrPEBAEMOr0 BO3JyXa IMPU HOPMAIBHBIX YCIOBUAX
V;=15000 m3/4, cpenuuii ko3(pUIMEHT Terionepesadyn OT MPOAYKTOB CIOPAaHUS K BO3AYXY
K=18 Br/(M?’K), HauanpHble M KOHEUYHBIE TEMIEPaTyphl NpPOAYKTOB cropaHms t1=500°C,
t"1=250°C, a Bo3myxa t 2=10°C, t ,=90°C.

5. B TpyOuaTrom IBYXX0/I0BOM BO3JIyXOMOJOTpeBaTelie MapoBOro KOTia BO3IYyX B KOJIU-
gectBe G2 = 21,5 Kr/c momkeH HarpeBathes OT txe = 30 °C 10 t”°x = 260 °C. Onpenenuts He-
00X0IMMYIO0 TIOIA/b TOBEPXHOCTH HArpeBa, BBICOTY TPYO B OJTHOM XOJ€ 11 1 KoIuuecTBo Tpyo,
PacIIoIOKEHHBIX TOTEPEK M BJIOJIb MOTOKa Bo3myxa. /IpiMoBeie raza (13 % CO2, 11 % H20) B
konnuectBe G1 = 19,6 Kr/c ABMXKYTCS BHYTPHU CTAIBHBIX TPYO [Ac = 46,5 B1/(M x K)] nuamerpom
d2/d1 = 53/50 MM co cpeaneit ckopocThio w1 = 14 M/c. Temneparypa ra3oB Ha BXOJi€ B BO3JIyXO-
noorpeBarenb tx = 380 °C. Bosmyx mBmKeTcs MomepeKk TPYyOHOTO MydKa cO CpemHeil cKopo-
CTBIO B Y3KOM CeueHHH yuka w2 = 8 m/c. TpyObl pactoioKeHbl B IIaXMAaTHOM HOPSIIKE C IIa-
rom s1 = S2 = 1,3d2. Otser: F = 1884 Mm% 11 = 5,74 m; n1 = 35; nz = 33.

6. IlpowsBecTr TEMJIOBOM M THIPABIUYECKUN pacyeThl BEPTHKAIBHOTO IAPOBOSHOTO
TeMI000MeHHHKa, IPeIHA3HAYEHHOTO JUIs TI00TPeBa BOABI OT TeMIepaTypsl t'2 = 45 °C no t°°;
=105 °C. Pacxox Boasl G2 = 125 kr/c, nasnenue pz = 0,2 MIla. [TapameTpsl mapa Ha BXOJE: P1 =
0,45 Mlla; i’« = 436 x/[x/kr Boma nBmxkercs mo Tpyoam (di1 = 20 mm, d2 = 24 MM, JIaTyHb) CO
ckopocteio W2 = 1 m/c. Ilap mBmKeTcss B MEXTPYOHOM IPOCTPAHCTBE C MajOl CKOPOCTBIO U
MOJIHOCTBIO KOHAEeHcupyeTcsa. HailiTu miomaabs noBepxHocTu HarpeBa F, BrICOTY TerminooOMeH-
HUKa h, qmameTp kopryca D, ruapaBiarueckoe conpoTuBiIeHne no Boae Ap, MomHocts N Ha 1me-
pekauky Boasl. OtBet: F =136 M5 h=241M;D=1,01 m; Ap = 4.4 xlla.

7. OmnpenenuTb pacxo]l HarpeBaeMoi BOJbI U CPETHUN TEMIIEPATYypHBII HAloOp B MPSIMO-
TOYHOM IapOBOJITHOM TEMJI000MEHHHKE, ecH pacxoA neperperoro napa D1 = 1 kr/c, naBnenue
HarpeBaemMoro napa pn = 0,118 Mlla, Temmepatypa rpetomiero napa t, = 104°C, sHTanbnms KoH-
neHcata i’x= 436 x/Ix/kr, Temreparypa HarpeBaeMoi BOJIbI Ha BXOJIE B TEIUIOOOMEHHHUK t’2 = 10
OC, Temmeparypa HarpeBaeMoii BOJIBI Ha BBIXOJIE U3 TeMnoooMeHHHKa t”°2 = 36 °C, koddpunmenT
HOTEPU TEIUIOTHI TEIIIOOOMEHHUKOM B OKpy»Karoulyto cpeny, n =0,98. Oteer: W2 = 20,2 r/c;
Ate, = 80°C.

3ananus AJs1 MPOMEKYTOYHOM aTTecTallun
Xapakmepucmuka Kypco6ozo npoexma

Lenu u 3a0auu kypcoeozo npoexma. 11pn BBIOIHEHUN KypCOBOIO IIPOEKTA CTYJECHTHI 3a-
KPEIUIAIOT TEOPETUYECKUE 3HAHUS, TIOJyYCHHbIE IIPU U3YYCHUHU AUCLUIUIMHBI, ITOJIY4ar0T IIPaK-
TUYECKHE HABBIKUM MO NMPUMEHEHUI0 METOJIOB pacueTa TeIIOOOMEHHBIX allapaToB TEIIOBBIX
AIIEKTPUUYECKUX CTAHIUH, ONpeNIeIeHUI0 MyTei MOBBIIEHUs YPPEKTUBHOCTH UX PabOTHI, OIpe-
JIEJIEHUIO0 OCHOBHBIX JKCILTyaTAlIMOHHBIX XapaKTEPUCTHUK.

B mepuoa BHIMOJIHEHUS KypCOBOTO MPOEKTA CTYAEHTHI IIy0’ke M3ydalOT OCHOBHYIO U
CHEIHUANIbHYIO JIUTEPATypy MO TerIo0OMeHHbIM amnmnaparam TOC, ydarcs nmpuHHUMaTh 00OCHO-
BAaHHBIE PEILCHHUS IIyTEM CPAaBHEHUs BAPDUAHTOB U JIOTUYECKUX CYKJICHUM.

Temamuxa Kypcogo2o npoexkma TPEATONaraeT MPOBEIECHUE TEIUIOBOIO U KOHCTPYKTHB-
HOT'O pacyera 3a/laHHOrO BUJAA TEIJIOOOMEHHOIO ammapara ¢ y4eToM IpPHUMEHEHHs OJHOr0 M3
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Croco00B MHTEHCU(DUKAIIUU TETIIOOOMEHA.

Cooepoicanue Kypcogoeo npoexkma. KypcoBod NMPOEKT COCTOWT M3 TMOSCHUTEIHHON 3a-
MUCKU U TpadUIeCKOi YaCTH, BRIIOJTHEHHOW Ha JiucTax Oymaru ctanaaptaoro gopmara Al. Io-
SCHUTENbHASI 3aMKCKa J0JDKHA COJEpKaTh 3aJjaHie Ha KypCOBOM MPOEKT, BBEJCHUE, OCHOBHYIO
YacTh ¢ HEOOXOAUMBIMU O0OCHOBaHHMSMHU M pacyeTaMy, OTOBOPEHHBIMU B 3a/IaHUH, 3aKIIOUCHHE
1 OnbsmorpauIecKuii CucoK.

Tpebosanus k oghopmnenuro Kypcogo2o npoekma. I10ICHUTENBHYIO 3aMCKY BBIMOIHSIOT
Ha CTaHJApTHBIX JucTax (popmara A4 W MpPeACTaBIAIOT K 3alllUTe B COPOILIIOPOBAHHOM BHJIE.
[TpumepHsbIit 00beM nosicauTenbHON 3amucku 20-30 c.

3anucky pa30UBaIOT Ha paslieNbl U MOJpa3zelibl, Ha3BaHWE KOTOPHIX JOHKHO COOTBET-
CTBOBATb UX OCHOBHOMY COJIepKaHUI0. Bee 3anucu 1emnaroT Ha OJJHOM CTOPOHE JIMCTA.

OcHoBHble (hOpMYIIbI, TPUBEIEHHBIE B 3aMIUCKE, TOJIKHBI OBITh MPOHYMEPOBAHBI U UMETh
CCBUIKH. Bce BemMYMHBI, YCIOBHBIE CUMBOJIBI M 0003HAaYeHUS B (OpPMYyNIax HEOOXOIUMO MOsiC-
HATh. [Ipy MHOTOKpaTHOI MOBTOPSIEMOCTH PACYETOB HX LiejecooOpa3Ho opopmiATh B Buje Tabd-
T ¢ 00sI3aTENIEHBIM YKa3aHUEM eUHUI] PU3NICCKIX BEITHYMH.

I'padmyeckyro 4acTh BBIMIOJIHAIOT HA YEPTEKHBIX JIHCTax cTaHAapTHOro ¢opmata Al. Ha
YepTerkax HeOOXOIUMO IMPEICTABUTh KOHCTPYKIMIO CIPOCKTHPOBAHHOTO TEINIOOOMEHHOTO ari-
napara ¥ OTAENIbHBIE €r0 y3JIbl U 3JIEMEHTHI.



