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Ilepeuens komnemeHyuil u UHOUKAMOPOE OOCMUICEHUA KOMNEMEHY UL
¢ yKa3anuem 3manos opmupoeanus 6 npoyecce 0C60CHUA OUCYUNIUHBL

Komnerenuus:

[TK-1 - CnnocobeH npoBOUTh pacueThl 0ObEKTOB TEIJIOIHEPTETUKHU 110 TUIIOBBIM METOAMKAM,
MIPOEKTUPOBATH TEXHOJOTHYECKOE 000pYIOBAaHME M CXEM HX Pa3MEUICHUs Ha 00bEKTE MPOEKTHPOBa-

HHA.

IIK-1.1 - 3Haer Ha3HaAYeHHE, KJIACCU(PUKAMUIO CHCTEM TEIJIOCHAOXKEHUsI U TOTpeOuTenen
TEIUIOTHI M METO/BI pacyeTa PacXo[0B TEIUIOTH NOTPEOUTENeH, THAPABINIECKOTO IIPOYHOCTHOTO pac-
4eTa 3JIEMEHTOB TEIUIOBBIX M MAPOBBIX CETEH.

[1K-1.2 - YmMeer uCnonb30BaTh THIIOBBIE METOIUKU pacueTa OOBEKTOB TEIUIOPHEPTETHKU U
OTIpe/IeNICHUS] CXEM UX pa3MelIeHUs] Ha 00BEKTe.

[1K-1.3 - Brnazneer MeToaMu MPOEKTUPOBAHUS OCHOBHOI'O M BCIIOMOTaTelbHOTO 000pya0Ba-
HUS CUCTEM TEIUIOCHAOKEHUS U O0BEKTOB TEIJIOIHEPTETHUKU.

Hnouxamopni Omanwt hopmuposanus 6 npouecce 0ceoeHus
OUCUUNIUHDI Haumenoeanue oye-
0ocmudICeHun
Ilpakmuueckue Jlabopamopuwie HOYHO020 cpedcmea
KOMnemeHuuu Jexuuu
3AHAMUA 3AHAMUA
Koimnoksuym,
K-1.1 Temor é’ 2,.5, Temor 1,5,6 Tema 1 CIITM, Kp.p,
JK3aMeH
KomnokBuym,
I1K-1.2 Temot 2, 3. 4 Temor 2,3,4 CIITM, PT'P,
Kp.p., 5k3amen
Koinoksuym,
I1K-1.3 Temw 3, 4 Temur 3,4 CIITM, PIP,
Kp.p., 5x3amen
Hnouxamoput Omansl hopmuposanusn é npouecce 0c60eHUA
OUCYUNIUHDBL Haumenoeanue oye-
oocmuodicenusn
Ilpakmuueckue Jlabopamopnuie HOYHO020 cpeocmea
KOMnemeHuuu Jexuyuu
3aHAmMUA 3aHAMUA
Komnoksuym,
MK-1.1 Temw é 205 Temwt 1,56 Temor 1,2 CITM, PIP,
9K3aMeH
Komnoksuym,
IK-1.2 Temw 2, 3. 4 Temwn 2,3,4 Tema 3 CIITM, PTP,
JK3aMeH
Komnoksuym,
I1K-1.3 Temuot 3, 4 Temut 3,4 Temot 4,5 CIITM, PI'P,
9K3aMeH

*CIITM — KOHCIEKT TI0 CaMOCTOATEIBHOM MpopaboTke TeopeTrdeckoro mMarepuana; PI'P — pacuetHo-rpaduyeckas padora;

Ilepeuensv oyenounvix cpedcme no oucyunaune (Mooyio)

Ouyenounvle cpeocmea Kon-60 Min, 6annoe Max, 6arn06
(6azoewlil yposens) | (nosvluieHHbLL YPOGEHD)

Jlabopamopnas paboma 2 3 4

Prpe 1 10 25
Konnoxkeuym 6 12 24
CIITM 7 6 7

IK3amen 1 24 40
Hmozo: 60 100




IlIkana ouenueanusn

Hu¢- | Beipa- | Cio- Kpurepum o1ieHKM HHAUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
POBOe |iKeHUe B| BeCHOe
BbIpa- |0ajuiax:| BbIpa- IK3aMeH
JKeHUe JKeHHue
5 87 - 100 | Otnuu- | OnieHKa «OTJIMYHOY» BBICTABISIETCS CTYACHTY, €CITH TEOPETHYECKOE COMICPIKaHHUE Kyp-
HO |ca OCBOCHO MOJHOCTBIO, O€3 MPOOENoB; HcYepIbIBAIOIIE, OCIEA0BATENBHO, YETKO U
(3auTe- |JIOTMUECKHU CTPOMHO M3JIaraeT MaTepuall; CBOOOAHO CIIPABISIETCS C 3a/lauaMu, BOIIPO-
HO) |caMM M APYT'MMH BUAAMU NIPUMEHEHUS 3HAHUI; UCIONIB3YET B OTBETE AOMOJIHUTEIb-
HBIH MaTepuall Bce NPeayCMOTPEHHBIE IPOTPaMMOH 3aJjaHusl BHITIOJTHEHBI, KaU4eCTBO
WX BBITIOJHEHUS OLICHEHO YHCIOM 0auIoB, OJM3KUM K MaKCUMalbHOMY; aHAIU3UPY-
€T HOJYy4EHHbBIC PE3yJIbTaThl; MPOSIBISET CAMOCTOSTENbHOCTD IIPHU BBIIOJIHEHUH 3a-
JTaHUM

4 74 - 86 | Xopomo|OneHka «XOpoIo» BEICTABISIETCS CTYACHTY, €CJIM TEOPETUIECKOe COAEPKaHUe Kyp-

(3auTe- |ca OCBOEHO MOJHOCTHIO, HEOOXOAMMBIE MPAKTUYECKHE KOMIIETEHLIIMM B OCHOBHOM

HO) |cOpMHpOBAHBI, BCE MPEILyCMOTPEHHBIE NPOTPaMMON OO0y4YeHHs ydeOHBIEe 3aJaHus
BBITIOJIHCHBI, KAYECTBO WX BBIITOJHCHHUA JOCTATOYHO BBICOKOC. CTYI[CHT TBEPAO 3HACT
MaTepHal, TpaMOTHO H 10 CYIIECTBY M3JIaraeT ero, He AOMYCKasi CylIeCTBEHHBIX He-
TOYHOCTEH B OTBETE HA BOIPOC.

3 60-73 | Ymo- |OmeHKa «yIOBIETBOPUTEIHHOY» BBICTABISETCS CTYIEHTY, €CIIH TEOPETHIECKOE CO-
BJIETBO- |/IEpKaHKE Kypca OCBOCHO YaCTUYHO, HO MPOOEbl He HOCAT CYIIECTBEHHOTO Xapak-
puTeNb- |Tepa, OOMBIIMHCTBO MPELYCMOTPEHHBIX POrPaMMOU 3a/IaHUi BBITIOHEHO, HO B HUX

HO |MMEIOTCS OMIMOKH, IPU OTBETE HA MOCTABJICHHBIH BONPOC CTYIEHT AOIYCKaeT He-
(3aure- |[TOYHOCTH, HEJOCTATOYHO TNPaBHUIIbHBIC (HOPMYITHPOBKH, HAOMIOMAIOTCS HApPYLICHUS
HO) [mormveckoi MocienoBaTeIbHOCTH B H3JI0KEHHH IPOrPaMMHOTO MaTepHara.
2 Huxe | Heyno- |Orenka «Hey10BIE€TBOPUTENBHO) BBICTABIAETCS CTY/ACHTY, €CIM OH HE 3HAeT 3HAYU-
60 BJIETBO- |TEJIBHOM YacTH MPOrpaMMHOIO MaTepHaja, AOIYCKAeT CyLIeCTBCHHbIC OLIMOKH, HE-
pUTENb- |yBEPEHHO, ¢ OONBIIMMH 3aTPyJHEHUSME BBITIOJMHSET MPaKTHUYeCKue padoThl, HEOO-
HO XOOUMBIC TMPAKTUYCCKUEC KOMIICTCHIIMHU HE C(bOpMI/IpOBaHBI, 6OJ'II>HII/IHCTBO npeny-
(He 3a- |CMOTPEHHBIX NPOrpaMMOi 00y4UeHHUs yIeOHBIX 3aJaHUi HE BHIIOJIHEHO, KAYeCTBO MX

YTEHO)

BBITIOJTHCHHUA OIICHCHO YKCJIOM 63.J'IJ'IOB, OJIM3KUM K MHWHHUMAJILHOMY




Kparkas xapakTepucTHKA OLIEHOYHBIX CpPeICTBA

n/n

Haumenosanue
OUEeHOUHO020 Cpeo-
cmea

Kpamkaﬂ xXapakmepucmuka OuyeHo4Ho2o cpe()cmea

Ilpeocmaenenue
OUEHOUYHO020 cpeo-
cmea 6 ghonoe

JlaGopaTopHas
pabora

D10 BUJ yueOHOU pabOTHhI, IENTBI0 KOTOPOU SIBJISIETCS
u3ydyeHue (HMccieoBaHUe, MU3MEpPEHHE) XapaKTepH-
CTHK JJaOOpaTOPHOTO OOBEKTA.

[{ens mabopaTOPHBIX 3aHATHI: OCBOCHHE M3Y4aeMOU
y4eOHOM JUCIUIUIMHBI, MPHOOPETeHHE HABBIKOB
MPAKTUYECKOr0 MPUMEHEHHs 3HAHUI y4eOHO# amc-
[UTUTMHBI C WCIOJIb30BAHUEM TEXHUYECKUX CPEIICTB
1 000pyI0BaHUS

KoHTpombHbIE BOIIPO-
CBI TIO TeMe Jiabopa-
TOPHOU pabOThI

IIpakTnueckoe
3aHATHE

B xoje mpakTuueckux paboT CTYIASHTHI OBIIAJCBAIOT
YMEHHSIMH T0JIb30BaThCs padOTaTh C HOPMATUBHBIMU
JIOKYMEHTaMH W HMHCTPYKTUBHBIMH MaTepHuaiamu,
CIIPAaBOYHHKAMH, COCTaBISTh TEXHUUYECKYIO JOKY-
MEHTAIINIO; BBIMOJIHATh YEPTEKHU, CXEMBI, TaOIUIIBI,
peliaTh pa3HoOro poja 3afauu, JelaTh BBIUMCICHHUS,
ONPENIETSATh XAPAKTEPUCTUKH PA3UYHBIX BEIIECTB,
00BeKTOB, sBIeHUU. Llenp mpakTUYECKUX 3aHATUN
3aKJIIOYACTCS. B BBIPAOOTKE Yy CTY/IEHTOB HABHIKOB
NPUMEHEHUS TOJYYCHHBIX 3HAHUW [UJIS pelleHus
IIPAKTUYECKHUX 3a/1a4 B MPOIIECCE COBMECTHOM es-
TEIBHOCTH C MPENOJaBATEIISIMU.

Tembl IpakTUYECKUX
3aHATUI; KOHTPOJIb-

HbIE€ BOIIPOCHI U 33]a-
HUS 110 TEME MPAKTH-
YECKOI0 3aHATHS, BO-
IIPOCHI KOJUIOKBHYMa

Konnoksuym

CpencTBO KOHTPOJIS YCBOSHUSI y4eOHOrO Marepuaia
TEMBI, pa3jielia WM Pa3aeioB JUCIUIUIMHBI, OpraHu-
30BaHHOE KaK y4eOHOe 3aHsITHE B BHJIE coOeceIoBa-
HUS TIPEToIaBaTeNsl C 00YJarOIIUMHUCS.

Bompocs! 1o Te-
Mam/paszienam Juc-
LUTITUHBI

PacuerHo-
rpaduyueckas
paborta

CpeAcTBO MpPOBEpPKU YMEHUH NPUMEHSTH IMOIYyYEH-
HBIC 3HAHMS IO 3apaHee OIPEACIIEHHOM METOIUKE
JUISL PELICHHs 3aa4 WIHM 3aJaHUi 110 MOIYJIIO WIH
JUCLHUIIIINHE B LIEJIOM.

Kommnexkr  3amanmit
JUISL BBITIOJIHEHHUS pac-
YeTHO-TpapuuecKon
paboTHI




MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaepanuu
HuxHexkaMCKUil XUMHUKO-TEXHOJIOTMYECKUN UHCTUTYT ((usuain)
(enepanbHOro rocyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTENBHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHMs
«KazaHcknii HalMOHAIBHBIN UCCIIE0OBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem. UHGOPMAYUOHHBIX MEXHOT02ULL
Kageopa: sanexkmpomexuuxu u snepeoobecnevwenus npeonpusmuti
Y4eOHupIM 11aHOM 10 HampasieHuto moarotoBku 13.03.01 «DueproobecneyeHne npeanpus-

TUIY JUIS 00yYaroImuXxcs MPeayCMOTPEHO NMPOBESHUE TaO0paTOPHBIX 3aHATHH 1o aucuuiuimHe «Ko-
TeJIbHbIE YCTAaHOBKH U IIApOreHrepaTopb» B 00beMe 4 yacoB

JlabopaTopHas padora Nel. U3y4yeHue KOHCTPYKIIUM KOTEJIbHBIX YCTAHOBOK
Heanb padotei: M3yueHrne KOHCTPYKIIMU OCHOBHBIX YacTel MapoBOro KOTja ¢ €CTECTBEHHON
LUPKYJISIUEH
KonTposabHbie Bonpocsl
KakoBo Ha3HaueHre TONOYHON KaMepbl KOTEJIbHON YCTAaHOBKHU?
Kak yctpoen paguanuonnsiiiKak skpan Tonku?
Kakue TpyObI IPUMEHSIIOTCS 17151 UCIIAPUTENBHBIX TPYO?
KakoBbI 0cOOEHHOCTH 3aKpeIyICHUs UCTIAPUTEIBHBIX TPYO?
KakoBo Ha3HaueHue ropenoyHbIX yCTPOHUCTB?
Kakue KOHCTpYKTUBHBIE OCOOEHHOCTH FOPEJIOK B 3aBUCUMOCTH OT THIIa CKUTAEMOT'0 TOILIUBA?
KaxoBo HazHauenue 6apabana kotia?
KoHcTpykTuBHBIE 0COOEHHOCTH OapadaHOB KOTEIbHBIX YCTAHOBOK.

NGO~ wWdE

JlabopaTopHas padora Ne2. U3yyeHue KOHCTPYKIIMM TONMOYHBIX Kamep
Heanb padorbi: M3yueHrne KOHCTPYKIUU TOMOK KOTJIOB PA3IMYHOTO TUTIA

KoHnTposabHbIe BONPOCHI
KakxoBo Ha3zHaueHNE TONOYHON KaMCpPbl KOTCIIbHBIX anCFaTOB?
Korna npumensiercs cnoesas Tonka?
Kakue cxembl y c10€BbIX TOMOK?
Kaxue ropenku uCnonab3yroTcs sl CKUTaHUS TBEPAOIO TOIIMBa?
KoHCTpyKTHBHBIE 37IEMEHTHI Ta30-Ma3yTHBIX TOPEIIOK.
OT 4ero 3aBUCHT TETUIONPOU3BOAUTEIBLHOCTD TOMOK?
Kak Brinonnsiercs 0OMypoBKa apoBoro Kotia?
Kaxkue anemeHTs! Kapkaca mapoBoro Kotia?

ONoGa~WNE

JlabopaTopnasi padora Ne3. KoHBeKTHBHBIE TaponeperpeBaTe/m 1 IKOHOMaiizep
Hean padorbl: OcBOCHHE KOHCTPYKTUBHBIX OCOOEHHOCTEHN TPyOUaThIX 3MEEBUKOB

KoHTpoJibHBbIE BONIPOCHI
Kakue TpyOuarsie 3MeeBUKH UMEIOTCS B TAPOBOM KOTJI€ C €CTECTBEHHOM LUPKYIISInei?
Kak paznnyaroT nmaponeperpeBaTesy 10 KOHCTPYKIIAN?
Ha xakue Tumsl nensarcs naponeperpeBareiu o Ha3HauyeHUo?
N3 xakoro marepurana U3roToBIISIFOTCS KOHBEKTUBHBIE TTapoIieperpesarenn?
Kakne ocoOeHHOCTH paJinallMOHHBIX MTaponeprpenaresneii?
I'ne pacnosararorcst paguanoHHbIE, TOTYpaAHallMOHHbIE U KOHBEKTUBHBIE IapOIleperpeBare-
IIN.

oakrwdE



7.
8.

Kakue criocoOsI KperieHus MPUMEHSIOTCS ISl TapoTieperpeBarTeneii?
Ha3HnaueHne u KOHCTPYKIIMM SKOHOMAai3epoB.

JlaGoparopHasi padora Ne4. KoHCTpyKIIMU ra30BO3yIIHbIX TPAKTOB KOTJIOB

Ieap padorbl: M3yueHrne OCHOBHBIX 4acTel Ia30BO31YIIHBIX TPAKTOB KOTENbHBIX yCTa-

HOBOK

NGO~ wWNE

KoHnTposabHbie Bonpocsl
Kakue anmapatsl pacrosiaratorcsi B ra30BO31yLIHBIX TPaKTax?
Jlj1g 4ero Hy>KHbI BO3AYyXOIIOA0IpeBaTENN?
Ha xakue Tunsl AeasTcs BO3AYXONOJ0IPeBaTeN! 0 KOHCTPYKLUU?
KoHcTpykTBHBIE 0COOEHHOCTH TPYOUATHIX BO3AYXOMOAOTpPEeBaTENEH.
Kak ycTpoeH pereHepaTUBHBIN BO3yXI10JOIPEBATENb?
KakoBbl 0COOEHHOCTH KOHCTPYKIIMH ra30X00B KOTJIOB?
JU1s 4ero Hy>KHbI 30J10yJIOBUTEIH U KaK OHU YCTPOEHBI?
Kak BpIOMparoTCst 1bIMOCOCH! M BEHTUIIATOPHI?

JlaGopaTopHasi padora Ne 5. Uzyuenue paGoTbl 2IeKTPHYECKAX KOTIIOB

Ilenv pabomer: O3naxomumvcs NPUHYUNOM pabOmMuvl 31EeKMPOOHLIX KOMIIO08, IKCHEePUMEH-

manbHoe UCCAe008aHUe aqbqbekmueﬂocmu pa6ombl JIeKmMpU4eCcKo2o Kkomua

ocoarwhE

KonTposbHbie Bonpochl
[To xkakoMy npUHLIMITY paOOTaIOT AIEKTPOAHBIE KOTJIbI U KAaKHE UX PEUMYIIECTBA?
Kaxue mMepsl 3a1UTEl UIMEIOT IEKTPUYECKUE CXEMBI AIEKTPOAHBIX KOTIOB?
Kaxoii npuHIMI MapKUpOBKH 3JEKTPOJHBIX KOTIIOB?
Kakue KOHCTpYKTHBHBIE Pa3HOBUIHOCTH UMEIOTCS Y MIEKTPOAHBIX BOJOTPEUHBIX KOTIOB?
ITo puc.1 nokaxxuTe OCHOBHBIE y3J1bI BOJOTPENHOTO MIEKTPOJIHOTO KOTJIAa U UX Ha3HAYCHHUE.
JUig 4ero npenHa3HaueHsbl JIEKTPOIHBIE TAPOBBIE KOTIIBI U KaK PETYJINPYETCS UX MapoIpou3-
BOJUTEIBHOCTD.
ITo puc. 2 mosicHUTE MPUHIUI PabOThI TEKTPOJHOTO TAPOBOTO KOTIIA.
Kaxue npubops! ycraHaBIMBAIOTCS Ha 3JEKTPOJHBIX KOTIaxX?
Yto BXOJIUTH B COCTaB U3MepUTENbHOIO cTeHa «TermnocHadxenue»?
KakoB mopsiiok moaroToBkKu cTeHaa Kk padote?
KakoBa noceoBaTebHOCTh AEHCTBHM PU BBINOJIHEHUH PabOThI?
Kaxue nannbie 3anuchIBaloTCs B XOZ€ BBIIIOJHEHUS paOOThI?
Kakoit mopsiiok 06paboTKu pe3yabTaToB U3MEPEHUA?
[Touemy KII/] xotna menbire 100 %?

Mertoanyeckue ykazaHus K J1a00paTOpHbIM paboTaM NMpHUBEIEHbI B yueOHOM ocoOuu, paszpa-

6orannoM Ha kKadeape Badwun JI.b., Tymaesa E.B. JlabopaTtopHbsie paboThI MO TETUIOCHAOKEHUIO: Y.
mocobue. Hmxuekamck: HXTH, 2018. — 108 c.



Kputepun onenkn 1adopaTtopHbix pador

[Tpu moaroroBke k J1aboparopHoii padore mo aucuuminHe «KoTenpHble YCTAaHOBKU U Ta-
poreHrepaTopbl» B4 ceMecTpe CTYJEHT JAOJKEH BBIIOIHUTH CISAYIOIUE BUbI padoT:

MuHMMaTbHBIA MakcuMajibHbIH
Buasb1 patot
0aJsn 0asn

CamocrosiTenbHas MPOpadOTKa TEOPETUUYECKOIrO 05 08
Marepuaa K J1abopatopHoit paboTte ' ’
O3HaKOMJICHHE C YCTaHOBKOW, MPUOOPOM, METO- 05 08
JTUKOUW BBITIOJIHEHHSI JTA0OpaTOPHOU pabOThI ' ’
BrinonnHeHne He00X0IUMOT0 IKCTIEPUMEHTA 0,5 0,8
O0paboTka pe3yabTaTOB HCCIEIOBAHMS, MOCTPO- 05 08
eHHe TpauKOB ' ’
AHanu3 pe3ynbTaToB UCCIEAOBAHUS U BBIBOJ IO 05 08
pabore ' ’

UTOroO: 2,5 4

Takum obpazom, kaxkaas nabopaTropHas paboTa OIEHHUBACTCSI MUHUMYM B 2,5 6ajuia, MaKCUMyM
B 4 6ayuta. MakcumaisHbBIA Oai 20



MunucTepcTBO HayKu U Bhiciiero oopasoanus Poccuiickoit denepannu
HuxHexkaMCKUil XUMHUKO-TEXHOJIOTMYECKUN UHCTUTYT ((usuain)
(enepanbHOro rocyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTENBHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHMs
«KazaHckuii HalMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxynvmem: UHDOPMAYUOHHBIX MEXHOIO2UL

Kageopa: snexmpomexnuxu u snepeoobecnevuerus npeonpusimuil

VYyebHbIM Mm1aHOM 10 HamnpaiieHHuto noarotoBku 13.03.01 «TeniosHepreTrka U TEMIOTEXHUKA»
JUI 00YYaIOIIMXCs MPEAYCMOTPEHO MPOBEICHUE MPAKTUYECKUX 3aHATHH 1o auciuminHe «KorenpHbie
YCTAaHOBKHM W TaporeHeparopbl» B 4 cemecTpe B oO0beme 18 wacoB. OOyuarommmMcst IpeanaraloTcs
Pa3HOYPOBHEBBIC 33/1a4U U 3aJIaHUSI PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIONINE OLICHUBATh U AUArHO-
CTHPOBaTh YMEHHUSI CHHTE3HPOBATh, aHAIM3UPOBATh, 0000IATh (aKTHUECKUH U TEOPETHUYECKH Mare-
puai ¢ GopMyIUpPOBaHUEM KOHKPETHBIX BBIBOJOB, YCTAHOBJICHUEM MTPUUNHHO-CIIEACTBEHHBIX CBSI3EH.

3aganue 1: CxeMbl 1 OCHOBHBIE Y3JIbI KOTEJIBHBIX YCTAHOBOK
1)Texnonorudeckas cxema TOLI.
2) KoMIoHOBKa U OCHOBHBIE THITbI ITAPOBBIX M BOAOTPEIHBIX KOTIIOB.
3)13ydeHune KOHCTPYKIMU TOIIOYHBIX YCTPOMCTB KOTJIOB, 0apa0aHOB. paUallMOHHBIX SKPAHO
4) BoasiHbIe SKOHOMAaN3ephl

3ananue 2: Tensiora cropanus TonsmBa. TemnoBoii 6ajganc KY
1) PacueT TeIIoThl CropaHus TOILIMB, PacXojia BO3yXa Ha TOPCHHE.
2) Pacyer 00beMOB MPOAYKTOB CrOPAHHUS M YHTAIBITHH I'a30B.
3) Pacuer TemioBoro 6ananca KY. Pacuer TermiooOMeHa B TONOYHO# Kamepe.
4) Pacuer HACTCHHBIX PaIUAIMOHHBIX TIOBEPXHOCTEH MaponeperpeBareis.

3aganue 3: KonBekTnBHBIC Naponeperpesare/iu. BoasiHoii 3xoHoMmaiizep
1) TemnoBoii pacuer cTyneHeil KOHBEKTHBHOTO MTapOIeperpeBaTes.
2) TemioBoii pacyer cTyneHel BOIIHOrO SKOHOMai3epa
3) Pacuer TpyOuYaToOro u pereHepaTHBHOTO BO3IYXOMOI0IPEBATEICH.

3aganue 4: Metoabl pacyera ra3oBo31ylIHbIX TPAKTOB
1) Pacyer a’spoArHAMUYECKOTO COIPOTHBIICHUSI IMPMOBOTO U KOHBEKTHBHOTO Maporeperpe-
Barenen
2) PacueT 5KOHOMAi3epOB ¥ BO3yXOIO0TPEBATEIICH.

3ananue 5: DKcmiyaTanus U 3Kojgorun4eckue npodaemol KY
1) W3ydeHre HOPMATHBHBIX JOKYMEHTOB 110 BOIPOCAM IKCILTyaTalluH TEIIOTCHEPUPYIOIIIX
YCTaHOBOK
2) H3yuenue BOIpPOCOB BIUSHUS PaOOTy KOTEIbHBIX YCTAHOBOK Ha MPUPOTHYIO CPEY U KITH-
Mar

Kpurtepnu onleHKH NpaKTU4YeCKUX 3aHATHH

[Tocne npoBeneHNs NPAKTUYECKUX 3AHIATHI MO KaxA0W Teme (3aJaHuI0) MPOBOAUTCS TECTUPOBA-
HUE KaXJIOTO OOYYaroIIerocsi B BUJIE NMPOBEACHUS KOJUIOKBHYMA. Y4YalleMycs 3aJaf0TCs HECKOJIBKO
BOIIPOCOB M3 CIIMCKa BOMPOCOB KOJUTOKBUYMOB. B 3aBHCHMOCTH OT YpOBHSI OCBOCHHOCTH T€MbI 00Y-
YaIoMEMYCsl CTAaBUTCSI 0000IIEHHAs OIIEHKA 32 TEMY MPAKTUYECKOTO 3aHATHS M KOJUIOKBHYMa IO 3TOM
TEME.



MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaepanuu
HuxHexkaMCKUil XUMHUKO-TEXHOJIOTMYECKUN UHCTUTYT ((usuain)
(enepanbHOro roCcyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTENBHOIO YUPEKICHHUS
BBICILIETO 00pa30BaHMs
«KazaHckuii HalMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxynvmem. UHDOPMAYUOHHBIX MEXHOO2UL

Kageopa: snexmpomexnuxu u snepeoobecnevuerus npeonpusimuil

Hamnpasnenue nmoaroroku: 13.03.01 «TemnosHepreTrika U TEIIOTEXHUKA
[Tpoduns «HEproodecriedeHne MpeanPUSTHI
Kypc: 2, Cemectp: 4

Bonpocs! TecTOB (KOJIJIOKBUYMOB)
JJIS1 IPOBEPKU MPOMEKYTOYHOI'0 KOHTPOJIS 3HAHUH CTYACHTOB
o aucuuiimHe «KoTenpHbIe YCTAHOBKY U TAPOTE€HEPATOPHI»

KonnokBuym (Tect) Nel.
Uto Ha3bIBAIOT KOTETFHOW YCTaHOBKO?
Kak nmpousBoautcs TemioBas u sJaeKTpuueckas sHeprus B TOLL?
YTto BXOJUT B COCTaB TEIIOBOM cxeMbl TOL1?
UTo BXOIUT COCTAB TOIUIMBHOTO TPAKTa KOTEILHON YCTAHOBKU?
Uto Ha3bpIBa€TCS MAapPOBOASHBIM TPAKTOM?
Uto Ha3bpIBa€TCA ra30BBIM U BO3AYIIHBIM TPAKTOM KOTJIa?
Kakoe ycTpolicTBO Ha3bpIBatOT MapOBBIM KOTJIOM?
Kakoe ycTpolicTBO Ha3bIBatOT BOJIOTPEHHBIM KOTIIOM?
Kakoe ycTpoiCTBO Ha3bIBalOT KOTJIOM-YTUIM3aTOPOM?
. ITo KakuM KaTeropusimM, U KakuM 00pa3oM KJIaCCU(PULUPYIOTCS KOTEJIbHbIE YCTaHOBKH?
. Kax paGoraet napoBoii 6apabaHHBIN KOTEI C €CTECTBEHHOM MUPKYIISAIIUCH.
. Kakue oTimmunst mpsIMOTOYHBIX KOTJIOB U KOTJIOB C HATyBOM?
. Kakne KOMITIOHOBKH KOTEJIbHBIX arperaToB BCTPEUaroTCs?
. Kakue nmeroTcs OCHOBHbIE TUIIBI BOJOTPEHHBIX KOTJIOB?
. Ha3HaueHwe u THITBI KOTJIOB-YTHIN3aTOPOB.
. Kakoe ycTpolicTBO Ha3pIBatOT TONKOM?
. Kak knaccupunupyrorcs ToouHble YCTpOMCTBa B 3aBUCUMOCTH OT CIIoco0a CKUraHHsI TOIUINBA?
. Kakue THIIBI UMEIOTCS TOPENIOK [T CXKUTaHMS MBIJIEBUIHOTO TOILINBA?
. 1o xakuM KpUTEPHSIM, U KAKUM 00pa3oM KIacCU(DUIIMPYIOT Ta30BbIE TOPEIIKU?
. Haznauenwue u yctpoiicTBo 6apadaHa mapoBoro KOTJa.
. B uem 3akirodaeTcs CylHOCTh CTYIIEHYaTOro ucrnapeHus?
. C xakoil 1enbpo Mpou3BOANTCS NMEPUOANYECKas U HeTIpephIBHAS MPOAYBKa KOTa?
. HazHaueHwne 1 KOHCTPYKITMH PaTUAIIHOHHBIX YKPAHOB.
. IosicauTe cxemy nBXeHHS paboueii cpeapl B TPYOHBIX MaHEISIX paJualliOHHON YacTH KOTIOBOTO
arperaTta CBEpXKpHUTHYECKOT'O IaBJICHHUS.
. HazHaueHue u KOHCTPYKIMH Maporeperpenareiei napoBoro KoTia.
. HazHaueHwe n mpuHIMI pabOThI TAPOOXIIAUTEIS.
. KoHCTpyKIIMYM M1 Ha3HAUEHHE BOSHBIX YKOHOMAal3epOB.
. J171s1 KakuXx 1eneit B mapoBOM KOTJIE HCIIOJIb3YeTCsl BO3AYXOMO0rpeBaTenb?
. KoHcTpykiun TpyOouaThIx BO3yX0N0J0rpeBaTeNeii.
. KoHCTpyKIIMS pereHepaTuBHOTO BO3AYXOIO10IpPEBATENS.
. Kapkac 1 06MypoBKa KOTeNbHOI YCTaHOBKH.
. Kakne ycTpoiicTBa, COOpYKEHHUSI U MEXaHU3MBI BXOJIST B CHCTEMY IT0/Ia4Hl TBEPIOTO TOTUINBA?
. OnummTe NpUHIUN AeHCTBUS MAapoBOi GapabaHHON MEbHUIIBL.
. s kakux 1eneil B cucreMax HbLISTPUTOTOBICHUS HCIOIB3YIOTCS CemapaTopbl, IUKIOHBI, TUTa-
TEJIH ChIPOTO YIJIA U NbLIH, OyHKEepa?
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35. B yem 3akio4yaercs MOArOTOBKA Ma3yTa Mepe]] CKUraHuem?
36. 3a cuer yero NoJAEpKUBACTCS ONpeIeICHHAs TeMIIepaTypa Ma3yTa B pe3epByapax (0akax)?
37. Kakue yacTu BKJIIOUaeT B ce0s crcTeMa ra30CHa0KeHUs PEATPHUITHS?

KomnokBuywm (Tect) Ne2

1.Ha3oBuTE OCHOBHBIC HCTOYHHUKH YHEPTUU /IS TTOJTy4eHHs Teruia. YTo Ha3bIBaeTCs TOTLITMBOM?

2.ITo kakuM KaTeropusiM KiIacCH(PpUIMPYIOT OPraHUuIeCKOe TOTLTUBO?

3. Kaxkoii mporecc Ha3pIBaeTCsi TOpeHHEM?

4.Kakuie MEroTCs BUbI TOPEHHS OPTraHUYECKOTO TOIUINBA?

5. Uto HaszbiBaeTcs paboueii Maccoi TOIUIMBA U YTO TyAa BXOIUT?

6.Kak mpou3BoauTCs mepepacueT ¢ OJHOH Macchl Ha IPYTYyI0?

7.Ilepeuncanre OCHOBHbIE CBOMCTBa KOMIIOHEHTOB paboyeil Macchl TOIIMBA.

8. UTo npoMCcXOUT IpU HarpeBe TBEpAOro TOILUIMBa O6e3 JocTyma Bo3ayxa?

9.0cHOBHBIE BUIbI U CBOMCTBA JKUAKOTO TOILIMBA.

10. Yro u3 cebs npeacTapisieT NPUPOJHBII ra3 ¥ Kak MpeCTaBIIsAeTCs €ro COCTaB?

11. Yro Ha3bIBaeTCs TEIUIOTOM cropaHus TomuBa? Yem OTIIMYAIOTCA BbICIIAs M HU3ILAS TEIUIOTHI Cro-
panus?

12. Kak onpenensiercss 00beMHas TEIIOTa CrOPaHus ra3000pa3HOro TOmIuBa?

13. Yro Ha3bIBaeTCs YCIOBHBIM TOIUIUBOM?

14. B uem cymHocTh 3akoHa JlanbToHa /1715 ONpe/esieHnsl KOJMYecTBa Bo3yxa Ha ropenue? Hanumu-
T€ CTEXHOMETPHUYECKUE YPABHEHUS TOPEHHS TSI TOPIOYMX COCTABIISIONINX TOIUIHBA.

15. Hanmmre ypaBuenust st oobema CO2, SO2 u H20 , obpa3zyrommxcst mpu cropanuu | Kr opranu-
YEeCKOT0 TOTUINBA.

16. ®opmyra s TEOPETHUECKU HEOOXOJMMOT0 BO3/lyXa IPH CTOPaHUU | KT TOTUIMBA.

17. Yro nazeiBaercs K03 (HUIIeHTOM N30BITKA BO3ayXa?

18. Kak onpenensiroTcst 00beMbI POYKTOB CTOPAHHS ITPH CTOPAHUH TOTUTUBA?

19. Kak BbIuuCIII€TCS SHTAIBINS IPOAYKTOB CTOPAHUS U BO3]lyXa Ha ropeHue?

20. Kaxk 3anuceiBaeTcs ob1iee ypaBHEHUE TEIJIOBOro OalaHca KoTia?

21. KakoBa nociejoBaTesIbHOCTh pacyera TeIIoBOro dajiaHca Kotia?

22. Kak onpeaenstoTcs TeIUIOEMKOCTH Pa3IMYHbIX BUIOB TOIUIMBA?

23. Kak BbluncIiIseTcsl OTHOLIEHHE KOJTMYECTBA BO3yXa K TEOPETUYECKH HE00X0MMOMY?

24. Kak omnpenensiercst IOTeps TEMJIOTHI C YXOAAUIMMHU ra3amu?

25. Kak onpezensercs noteps TEIIOTHI OT HAPY>KHOT'O OXJIaXKICHUA?

26. Kak onpeznensieTcs moTepst TEMIIOTHI B BU/e (PU3MUECKON TETIIOTHI IJIAKOB?

27. 3armmmre dpopmyiy st KITJ] 6pyrTo maporeneparopa.

28. 3armmmte (GOpMYIBI ISl KOJMYECTBA TETUIOTHI, MOJIE3HO MCIOIh30BAHHONW B TIAPOBOM HITH BOJIO-
IPEVHOM KOTJIE.

29. Kak ompenensiercsi HEOOXOAUMBINA PacxoJ TOIUIMBA, MOJABAEMOT0 B TONKY HaporeHepaTopa Hiu
BOJIOTPENHOTO KOTJIA.

30. [Nopsmok pacyera TermI00OMeHa B TOTIOYHOM KaMepe.

31. Kak Bbluncisercs TeMnepaTypa ra3oB Ha BBIXOJI€ U3 TOIKU?

32. I[lops0K TEMIOBOTO pacyeTa paJuallMOHHBIX YyacTel maporneperpeBaTes.

33. [lops 10K TEMIOBOTO pacyeTra IMPMOBOI0 MaporeperpeBaTes.

34. Kak BbIYMCIISIETCS SHTAJIBINSA 11apa Ha BBIXOJE U3 MIUpM?

35. Kak Beraucmisercst Koo PHUIMEHT TEMI00Ta41 KOHBEKIIUEeH?

36. PacueTHas TemnepaTypa ra3oB Ha BBIXOJE U3 HIUPM.

KomnokBuym (tect) No3

1. Kak pacnpenensiercs JaBieHHE B BOAOIIAPOBOM TPAKTE KOTEJIBHOTO arperara’?

2. Kak onpeaensieTcs KOJIMYECTBO TEIJIOTHI, IEPEIaHHON B KOHBEKTUBHOM Iaporeperpenarene?

3. Ilopsaok TenaoBOro pacyera KOHBEKTUBHOTO MapoIieperpeBaTels.

4. Kak onpenensercs SHTAIBINS IPOJYKTOB CTOPAHMS HA BBIXOJE U3 KOHBEKTHUBHOTI'O MapoNeperpeBa-
Tens’?

5. Kak onpenensercs TeMriepaTypHbIN HAallop B MaponeperpeBaTemsax?

6. Kak BeIumcCIIsI€TCS CpEeHAS CKOPOCTh IBIMOBBIX 'a30B Y KOHBEKTHBHBIX IOBEPXHOCTEM ?

7. ®opmyna ajs TeMIepaTypbl HapyKHBIX 3arps3HEHUN TPYO.



8. Kak ompenensercst cyMMapHas ONITHYECKask TOJIIIMHA ABYX(a3HOro moToka?

9. Kak onpenensercs korhduLMeHT Termonepeaadu nIpy MaxMaTHOM PAcoNoKeHUH TpyO maponepe-
rpesarens?

10. ITopsiok TENMI0BOTO pacyeTa BOJASHOTO IKOHOMa3epa.

11. ®opmyna i TEIIIOBOCIPUATHS SKOHOMai3epa 6apabaHHOTO KOTIA.

12. ®opmyna aJist SHTAIBIMU BOJIbI HA BBIXOJE U3 SKOHOMAaM3epa.

13. Kak onpenensaercs pacxo/l NUTaTEIbHOM BOJIbI HA BXOJE B SKOHOMaii3ep?

14. Kak onpenensgercs TeMIeparypa M1y y4aCTKaMH KHUIISIIIEro SKoHOMamn3epa?

15. Kak onpenensercss CKOpOCTh IBIMOBBIX Ta30B B MEKTPYOHOM MPOCTpPAHCTBE?

16. Kak onpenensercs JyiMHa 3MeEeBUKa SKOHOMam3epa?

17. B 4eM cyTh KacKaJIHOH CXEMBbI IMOA0TPeBa BO3AyXa B TpyOUaTOM BO3yXO0-TIOJ0rpeBaresie?
18. TemnoBocnpustue ogHoctynenpuaroro TBII.

19. Kak BbIYMCIIAETCS SHTANBIINS IBIMOBBIX T'a30B HA BXOJI€ B BO3AYX0-T10/I0TPEBATEIb.

20. TennoBocnpusitue neppoit crynenu TBIL.

21. Tennosocnpusitue Bropoii crynenu TBIL.

22. ®opmyna aJs SHTaIbIIUU ABIMOBBIX a30B nepes BTopoi cryrneHnbto TBIIL.

23. ®opmyna juis noiaHoro yucaa Tpyo TBII aig npoxoia AbIMOBBIX ra30B.

24. ®opmyna 11 kodddunmeHTa KOHBEKTUBHOM Terutootnaun ot cenu TBII k narpeBaemomy Bo3ay-
Xy.

25. ®opmyna s ko3 duimenta teronepenauu B TBII.

26. ®opmyna aist BBICOTHI oHOTr0 X0aa TBIIL.

27. IlopsiA0K TEMIOBOIO pacueTa pereHepaTuBHOrO BO3yXOI010IpPEBATEIA.

28. ®opmymna st kodddunmenrta teruronepenaun PBIT.

29. ®opmyna ajs pacueTHOM MOBEPXHOCTH HAarpeBa ojHoro kopiyca PBIIL.

30. Kak Bpraucisiercst miomaab NoBepxHoctu Habusku PBIT?

31. Kak onpezensercs: pacyeTHOE KOJIMYECTBO JHCTOB HAOMBKHU IO OKpYyx)HOCTU poTopa PBII.
32. Kak onpenensercs pacueTHast Boicota PBII?

Komnoksuywm (tect) Ned

1.Kakyto cxemy TSI ra30BO3YIIHOIO TPaKTa KOTEIbHON YCTAHOBKU Ha3bIBAIOT YPOBHOBEILIEHHON?

2.B xakom ciy4ae ra3oBO3/yIIHbIN TPaKT HAXOJIUTCS MO HayBOM?

3.Hapucyiite cxemy pacrnpeneneHus JaBJIeHHs B Ta30BO3YIIIHOM TPAKTE IS ABYX PEKUMOB PaOOTHI.

4.Kakue ucxosHble JaHHbIE HEOOXOIMMBI JJIS1 a3POJMHAMUYECKOT0 pacueTa ra3oBO3ylIHOTO TpaKkTa?

5.Kakoi mopsiiok a3poIMHaMUYECKOT0 pacyeTa ra30BO3/yIIHOTO TpaKTa?

6.Kak BbIuncIisercst a3poAMHaMUYECKOE COTPOTUBIIEHUE MPOIOILHO OMBIBAEMBIX TPYO?

7.Kak paccuuThIBalOT AMHAMHYECKUNA HAIIOp MOTOKa?

8.Kak onpenensiercss COnpoTHBIIEHHE MTONEPEYHO-OMBIBAEMBIX TPYO?

9.0t uero 3aBuCUT KO3 (HUITUEHT adDPOTUHAMUIECKOTO COPOTHBIIECHHS &?

10. Kakoii mopsok pacueTa a3 poJHHAMHYECKOTO COMTPOTHBIICHHS SKOHOMaii3epa?

11. Kakue 0COOEHHOCTH HAJI0 YUUTHIBATH MPH pacdeTe CONMPOTHUBIEHUS TPyOUaTOro BO3AyXOMOJA0rpe-
Barens’?

12. Kak onpenensieTcss CONPOTHBIIEHUE TPEHUS B TPyOax BO31yXOMOAOTpeBaTENs?

13. ®opmyna ms adpOoAWHAMHYECKOTO COMPOTHBIICHUS, BBI3BAHHOTO M3MEHEHHEM CKOpOCTEH ra3oB
IIPYU BXOJIE€ U BBIXOJI€ U3 BO3yXOIOAOIPEBATEI.

14. Tlopsinok pacyera a3poJMHAMUYECKOTO CONPOTHUBIIEHUS pPEreHEepaTHBHBIX BO3AYyXOIOJIOTpeBaTe-
Jen.

15. U3 yero ckiaapiBaeTCs adpOIUHAMUYECKOE COMPOTUBIIEHUE Ta30X00B?

16. Kak onpenensitoTcst MECTHBIE COTTPOTUBIICHUS?

17. ®opmyna i CKOPOCTH Ta30B HA BXOJIE B MECTHOE COITPOTUBIICHHE.

18. B kakoii nocnegoBaTeIbHOCTH BBIYUCIISIETCS] CONPOTUBICHHE TPEHUS ra30X0/10B?

19. IMopsimok pacyera CONPOTHBIICHHS 30JI0YTOBUTEICH.

20. Kak Bbruncisiercst adpoAMHAMUYECKOE COMPOTUBIICHUE ABIMOBOM TPYObI?



21. ®opmyna Uit BRIYUCIECHUSI CAMOTSTH BEPTUKAIBLHOTO Y9acTKa.

22. ®opmyna 4y CyMMapHOTO a3pOJAMHAMUYECKOTO COMPOTHUBIICHUS Ta30BOT0 TPaKTa MpU ypaBHOBE-
LIEHHOU THATE.

23. Kaxk onpezensercs nepenas MoJIHbIX JaBICHUH 110 ra30BOMY TPaKTy?

24. ®opmyna ISt pacueTHOM MPOU3BOAUTEIHLHOCTH HATHETATEILHOTO aIapara.

25. ®opmyna i pacuera Bo3Ayxa yepe3 BO3AYIIHbBIN TPAKT.

26. TTops10K adpOAMHAMHYECKOTO pacyeTa BO3IYIIHOTO TPAKTA.

27. Kak onpenensieTcsi COnpoTUBIIEHHUE KaTOpU(pepoB?

28. dopmya It pacdera COMPOTUBIICHUS OTACIBHON CTYIICHH TPYO4aToOro BO3yXOMOA0TPEBATESI.

29. Kaxk onpezensercs CyMMapHO€ COMPOTUBIIEHHE BO3IYIIHOTO TpakTa Kotiaa AH,?

Komnoksuym (tect) Ne 5
1. Ha ocHoBaHMM KakuX JOKyMEHTOB P® BeneTcs sKCITyaTanus KOTEIbHBIX YCTAHOBOK?
2. Kakue uMeroTcsi MECTHbIE HHCTPYKIIHH?

3. Ha xakue xotisl pacpoctpansitorcst «IIpaBuia ycTpoiicTBa n 6€30MacHOM SKCILTyaTalluy mapo-
BBIX M BOAOIpEHHBIX KOTI0B» ['ocroprexnanzopa Poccun?

4. Kakoii Habop JOKYMEHTOB COCTaBIISIET IPABOBYIO OCHOBY IIPOMBIIIIEHHON 0€30M1aCHOCTH B COOT-

BETCTBHH C (e/iepaibHbIM 3aKOHOM?

Kakue mepsbl J0KHBI 00€CIeYnTh EPCOHA KOTENIbHBIX B cooTBeTcTBUU [1TD?

Kakue TpeboBaHus MpeabsaBISIOTCS 00CITYKUBAKOLIEMY IEPCOHATY KOTEIbHBIX ?

KakoBa cTpykTypa TeIioreHepupyouero npeanpusTus?

KakoBsl hyHKIIMOHABEHBIE 00513aHHOCTH PAOOTHUKOB KOTEIBHBIX ?

Kakue meponpusTvs u KeM IPOBOAUTCS C NEPCOHATIOM KOTEIbHbIX?

10. Kak mpoBOIUTCS MOATOTOBKA KOTEJIFHOW YCTAHOBKH U BCIIOMOTATEIHHOTO 000PYAOBAHHUS K ITyC-
Ky?

11. Kak npou3BOaUTHCS IYCK KOTEJIBHOTO arperara?

12. Kak mpou3BOAUTCS PO3KUT KOTJIOB?

13. Kakue paboThI IPOBOJSATCS BO BpeMs 0OCTYKUBaHHsI KOTEIIbHOW YCTAHOBKH?

14. Kak nojiep:kuBaeTcsi HOpMallbHas TeMIlepaTypa rnapa Kotiaa?

15. /Inst yero u Kak NPOBOAMUTCS MUTAHUE KOTJIa BOJON?

16. Kak obciyxuBaeTcst 060pyioBaHHE KOTEJIbHOIO arperara’?

17. Kakue 0coOeHHOCTH 00CITYKUBaHUSI BOJIOTPEUHBIX KOTJIOB?

18. Jlns yero v KeM NpOBOJUTCS TUIAHOBBIN OCTAHOB KOTEJIBHOTO arperara?

19. Kakue paboThI IPOBOJSATCS BO BpEMs INTAHOBOW OCTAHOBKH KOTEJIBHOM YCTaHOBKHU?

20. V3-3a yero BO3HUKAIOT aBapUiHbIE OCTAHOBKM KOTEJIBLHOIO arperara’?

21. Kakuie MepbI IPeIIPUHUMAIOTCS B CITydae aBapHIfHON OCTaHOBKH?

22. Kakue Bu/bl aBapul MOTYT BO3HUKHYTh BO BpeMs paboThl KOTia?

23. Kakwuie BUBI pEMOHTOB MTPOBOJISATCS HA KOTEIHHBIX ?

24. 151 4ero 1 Kak MPOBOAMUTCS OYMCTKA OT BHYTPEHHUX OTIIOXKEHUN 000PYAOBaHHS KOTEIBHBIX
YCTaHOBOK?

25. Kakue Mepsbl perycMaTpuBaIOTCs ISl TPEIOTBPAILICHHS] KOPPO3UH 000py10BaHUS KOTEIbHBIX
YCTaHOBOK?

26. Kak npoBOANUTCS TEXHUYECKOE OCBHJIETENLCTBOBAHNE KOTEIBHOTO arperara?

©CoNo O

Komnoksuym (tect) Ne 6

1.Kak knaccu(uuupyroT UCTOYHUKH HETaTUBHOTO BIUSHHS KOTeNbHBIX 1 TOC, paboTaromux Ha op-
TFaHUYECKOM TOIUIMBE, Ha OKPYKAIOIIYIO Cpeny?

2.ITpomyKTBI CrOpaHHsl KAKOTO COCTaBa MOTYT OOpa30BBIBATHCS B PE3yJbTATe MOJHOTO W HEMOJIHOTO
CrOpaHMsI OPraHU4YECKOro TOIINBA?

3.IlpenensHO AOMycTUMast KOHIEHTPAILKS BPETHOTO BEILIECTBA B BO3yXeE.

4.Yto sBAsieTCsl KpUTEPUEM BBIOOPA BBICOTHI ILIMOBOM TPYObI?



5.Kakue anmaparsl IPUMEHSIOTCS 17151 OYUCTKU Ta30B OT 30J1bI U MbUIN?

6.Ha yeM oCHOBBIBACTCSI IPUHITUTI ACHCTBUS ITUKJIOHOB?

7 JlpuHuun 1elCcTBUSI MOKPBIX MEXAHMUECKHUX MbLIE-30JI0yJIOBUTEICH?

8. Ha yeM OCHOBBIBA€TCsI IPUHIIUIT ICHCTBHS PYKaBHBIX (DHIIBTPOB?

9. Ha yeM OCHOBBIBa€TCSI IPUHLIUI IEHCTBUS EKTPOPUILTPOB?

10. KakoBo BO31€HCTBHE OKCHIOB CEPbI HA OKPYKAIOLIYIO Cpey?

11. Kakumu crioco6aMu MOTYT OBITh COKpaIeHbl BBIOPOCHI COSTMHEHH CEpPhI?

12. Onummre nporecc yaaaeHus cepbl U3 He(TH.

13. Kak ynansercs cepa Ha cTaJiuu MOATOTOBKU TBEPAOIO TOIUIMBA K CKUT'AHUIO?

14. Kak cBsi3pIBaeTCsi cepa TBEpIOro TOILIMBA B IIPOLIECCE €r0 rOpeHUs?

15. Ouncrka NpoayKTOB CrOpaHusi OT OKCUIOB CEPbl U3BECTHAKOBBIM METOJOM?

16. Yewm oTiin4yaeTcss MOKPOCYXOH CIIOCOO OYMCTKU MPOAYKTOB CTOPAHHS OT OKCHIIOB CEPBI OT MOKpPO-
I'0 U3BECTHAKOBOTO criocoba’?

17. Kakue cymiecTByOT HCTOYHUKH 00pa30BaHUsl OKCUIOB a30Ta?

18. Kakue cymiecTByrOT NMEpBHYHBIE MEPONIPUATHS 110 CHUKEHUIO BBIOPOCOB OKCHAOB a3zota? Ha uto
OHHU HalpaBJIEHbI?

19. Kakue cymiecTByOT ciocoObl OUMCTKH MPOJYKTOB CrOPaHUs OT OKCHJOB a30Ta? B ueM ux cyTh?

KPUTEPUHU OLIEHKH 3HAHI/II7'IUBO BPEMsI
IMPMEKYTOYHOI'O KOHTPOJIA 3HAHUU (KOJUVIOKBUYMOB)

B nponecce nzydenus aucuuminibl «KoTenbHble yCTAaHOBKH M TApOr€HEPATOPBD» sl IPOBEPKU
YPOBHSI OCBOCHHSI OCHOBHBIX Pa3/I€JIOB Kypca MPeLyCMOTPEHBI MEPHI TPOMEKYTOUHOTO KOHTPOJISI 3HA-
HUI CTYy/IEHTOB B BHJI€ TECTUPOBAHUS B BUJIE KOJUIOKBUYMOB I10CJI€ U3yYEHHs COOTBETCTBYIOIIUX pa3-
nenoB. KoysokBuyMbl (TECTUPOBaHUE) MPOBOJUTCS BO BpeMsl MPAKTHUECKUX 3aHATUNH. CTyneHTHI 3a-
paHee HH(GOPMUPYIOTCS O MPEACTOSIIEM TECTUPOBAHUY 32 JIBE HEAEIH U MOJIY4atoT CIIUCOK BOIIPOCOB
TecTUpoBaHus. Tak AMCHMIIIMHA CBSI3aHA C U3yYEHUEM KOHCTPYKIMM U METOJOB TEIUIOBOTO pacyeTa
OCHOBHBIX Y3JIOB IapOTr€HEPaTOPOB, TO NOIYUUTh CTPOTO OAHO3HAUYHBIE OTBETHI HE 00s13aTesbHO. KoH-
CTPYKLMHU Y3JI0B MOTYT UMETh Pa3lM4YHbIe BapHaHThl. MeToAbl TEIJIOBOIO pacuera, OCHOBAHHBIE Ha
SMIUPHUYUECKUX (POPMYIIax, COAEpPKaT MHOXKECTBA KOI((UIIMEHTOB, ONPEeNsieMbIX M0 CIIPAaBOYHUKAM
wi HomorpamMam. Iloatomy B cilydae 3amucu CTPYKTYphl SMIUPHUECKON (OpMYJbl U MOSICHEHUS
METOJIOB ONpPE/ETICHUs] BXOAAIUX B HUX KO3()(PUIMEHTOB, OTBET MOXHO CUMUTATh BIOJHE JOCTaTOY-
HOM.

13 Bcero cnycka BOIIPOCOB CTYJIEHTY IpPenoJiaBaTeslb METOI0M CllyyaifHOro BeiOopa 3ajaeT TpH
Bonpoca. OTBETHI OLIEHUBAIOTCS M0 TPAJULIMOHHON «IISTHOAJUIBHON» CHCTEME U TOJy4YE€HHbIE Oaiibl
J00aBIISAIOTCS K MEPCOHAIIBHBIM CEMECTPOBBIM PEUTHHIaM CTYJICHTA.

Cucrema KpuTepueB PEeUTHHIOBOM CHCTEMBl OLIEHKHM 3HAHUH IO KypCcy IMpPHJIOKEHAa B BUIE OT-
nenbHoro nokymenta @OC.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(deaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynomem. UHDOPMAYUOHHBIX MEXHOIO2UL

Kageopa: snexmpomexnuxu u snepeoobecneuerus npeonpusimuil

Hamnpasnenue noarorosku: 13. 03.01 «TemiosHepreTuka v TEINIOTEXHUKA»
[Tpoduib/cnenuanu3zanus: «HeproodecrnedeHne npearnpusITuing

KoMmmiekT 3apannii
JJIS1 BBIIOJIHEHUS PACYETHO-TPaUYeCKOH U KOHTPOJIbHOH padoThl
o nucruiuinae «KortenbHble yCTaHOBKU U TApOT€HEPaTOPhI
Tema: «TenJioBoii pacyeT KOTeJIbLHOI YCTAHOBKH»

B Tedyenme cemecTpa CTYIEHTHI BBHITIOTHSIOT PacueTHO-TpaQUUISCKyI0 padoTy, MPEICTaBISIO-
1Yo cOOOM TEIIOBOM pacueT OTOMUTENBHO - MPOU3BOJCTBEHHON KOTEIHHON YCTAHOBKH C MAPOBBIMU
KOTJIAMH CPEAHEN MOILIHOCTH.

Heaun paéoTsi:
3aKpenjienue y cmyoeHmos YMeHuUs.
e TPHUMEHSATH TEOPETUUECKHUE 3HAHUS HA MPAKTHUKE;
e IIPOBOJUTH AHAJU3 CIECLUATILHON U TEXHUYECKOU JIUTEPATYPHL;
e  BBIICIATH HAYYHYIO HOBU3HY U IIPAKTUYECKYIO 3HAUUMOCTb;
e BBIJCJATH OCHOBHBIE MOHSATHUS UCCIIEAOBAHUS KOHTPOIBHOU pabOTHI;
e MpUOOpETaTh MPAKTHYSCKHE HABBIKU IO BBHIOOPY ONTHMAIHHOTO BapHaHTa PEIICHHS ITOCTaB-
JIEHHOU TIPOOJIEMBI;
e cnocobcmeosamo y CmMy0eHmos pazeumuio HagblKos:
e  CaMOCTOATEIHHOW pabOTHI CO CIIPABOYHON M TEXHUUYECKOM JUTEpaTypoit Mpu  0OOCHOBaHHUH

BBIOOpAa KOHKPETHOTO TEXHUYECKOTO PEIICHUs TI0 33JJaHHBIM ITapaMeTpaM;

e rpamoTHOro - B coorBercTBUU ¢ ECKJI - odopmueHus pe3ynbratoB pabOTHI.

Copnepxanue padoThbI.
ITo 3agaHHOMY THITY KOTEJIBHOTO arperara, Haponpor3BOAUTEILHOCTH, JABJICHHUIO 11apa U BUAY
TOIJIMBA HA CKUTaHNE HEOOXOMMO IMPOBECTH CIEAYIOIINE PACUEThI:
1) pacdyetr 0ObEMOB M SHTAIBIHNM BO3/lyXa U MPOJYKTOB CTOPAHUS;
2) ompeneneHue TEMIOBOro OajgaHca KOTa;
3) TemjaoBOM pacyeT TOMOYHOU KaMephl;
4) pacueT IIUPMOBBIX Maponeperpenareiei;
5) pacuer KOHBEKTHBHBIX IapolieperpeBaTenei;
6) pacdeT BOASHOTO SKOHOMa3epa:
7) pacueT BO3JyXOIOJ0TPEBaTEIs.
B 3aBucumocTy OT TUIIA KOTEJIBHOW YCTAaHOBKH Ha3BaHMs Pa3JI€OB MOTYT HECKOJIBKO UHBIMHU.

IIpumepHbIe BapuaHThI pacyeTHO-TpaguYecKux pador:
Pacuer korenbpHOMN yctaHoBkH E-320-13,8-545: TorumBo — yroub JloHenkwid [
2. Pacuer xorenbHO# ycTaHoBKH E-75-4-440 I'M: TOMIMBO — Ma3yT CEPHUCTHIN
3. Pacuer xorenpHO# ycranoBku J[E-10-14-240 I'M: torumBo — nmpupoaHsiii ra3 CTaBpoIois-
Mockaa Il
4. Pacuer KoTenbHOI ycTaHOBKH E-75-4-445 I'M: Ma3yT ManocepHUCTBIN



5. Pacuer xorenbHO# ycranoBku E-230-12,6-510: yrons Ky3nenxwuit /]

6. Pacuer xkotenpHOM ycTaHoBku JE-25-14-225 I'M: npupoansiii ra3 CapatoB -MockBa

7. Pacuer xorenpHOM ycranoBku E-230-9,8-510: mpupoansiii ra3 CaparoB-HimkHEHOBropo,y

8. Pacuer xotenpHOM ycTaHoBku E-230-9,8-505: ma3yT cepHUCTBIN

9. Pacuer xorenbHOI ycTanoBku E-25-14-225: yrons Kaparanauackuii

10. Pacuer korenbHOM ycTaHOBKH E-25-14-220: yrons Okubactysckuit CC

11. Pacuer kotenpHOU ycTaHOBKH E-25-14-210: yrons [lonenkuit

12. Pacuer kotenbHOM ycTaHOBKH E-35-4-425: npupoansiii ra3 CapatoB-MockBa

13. Pacuer kotenpHOU ycTaHoBkH E-160-9,8-540: npupoanslii ra3

14. Pacuer kotenbHOl ycTaHOBKU E-35-4-430: npupoansiii ra3 CapatoB —MockBa

15. Pacuer kotenbHON ycTaHOBKHU_E-230-9,8-520: mpupoaHbIid ra3 YpeHTol- Y Kropoa

Pacuer oTonuTENpbHO - MPOU3BOACTBEHHOM KOTEJIBHON YCTAHOBKHU C IMAPOBBIMU KOTJIAMU CPE-

HEel MOIIHOCTH MPOU3BOAUTCA 7S 3aJaHHOU MMapoNpoU3BOAUTEIBHOCTH. KOTenbHbIe YCTaHOBKU CXKHU-
raloT pasHble BUBI TOIUIMBA, CHA0XKAIOT IMMAPOM TEXHOJIOIMYECKHX MOTpeduTenel, ropsiueii Boioil 3a-
KPBITYIO CUCTEMY TEIUIOCHAOXKEHUS ISl HYXJ OTOIJICHUS, BEHTUISIUU U FOPSAYEro BOJIOCHAOKEHUS,
apoM U BOAOH obOecneunmBaeT COOCTBEHHBIC HYXIbl. UMCIIO BapHaHTOB MOXXHO YBEIHYHUTH 33 CUET
M3MEHEHHUS COCTaBa TOIIMBA, IaBJICHUS U TEMIIEpaTyphl Hapa.

Kpurepumn onenkmu:

Tabnuna
Kputepun peiTHHrOBOM OLIEHKH 110 pacdyeTHO-TpauuecKoi pabore
Yuco 0aioB 3a OIIEHKY
BUJ KOHTPOJIA
Yooen. Xopowo Omua.

PacuetHo-rpaduueckas pabora:
1) Pacuer TerutoBoro 6anaHca KoTia 2 2,5 3
2) Pacuer TomouHo# Kamephl 2 3 4
3)Pacuer mapomneperpeBareneit 2 2,5 3
4)Pacuet sxoHOMaiI3epa 2 2,5 3
5)Pacder Bo3myxomogorpeBaress 2 2,5 3

Bcero 10 13 16




MuHHCTEPCTBO HAYKU U BhICIIET0 oOpa3oBaHus Poccuiickoit denepamu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
benepanbHOro rocyAapCTBEHHOTO OI0/IKETHOTO 00Pa30BaATENBLHOTO YUPEXKICHUS
BBICIIETO 00pa30BaHus
«Ka3zaHckuil HalMOHAJIbHBIN UCCIIEIOBATENIbCKU TEXHOJIOTUYECKUN YHUBEPCUTET)

Daxynvmem. UHDOPMAYUOHHBIX MEXHOLO2UU

Kageopa: snexmpomexnuxu u snepeoobecneuenus npeonpusimuil

Hamnpasnenue noaroroku: 13.03.01 «TemnosHepreTrka v TeMIOTEXHUKA
(k00 u HaumeHosaHue)

[Ipoduns: «IHeproobdecneyeHre NPeANPUITHIN

(Haumenosanue)
No 3agaHus M TeMbl, BBIHOCHMbIE HA CAMOCTOSITEJILHYIO PadoTy dopMa KOHTPOJIA
n/o (CIITM) CPC
1 |Kapkac u 0OMypoBKa KOTEIbHBIX YCTAHOBOK [TpoBepka KOHCIIeKTa
OO0mue MoHATHH 00 OPraHMYECKOM TOILIMBE, COCTaB OPraHUYECKO-
2 [TpoBepka KoHCITEKTa
T'0 TOIUIMBA, TEOPHsSI TOPEHUS OPTaHUYECKOT0 TOTUIMBA
Pacupenenenus naBiaeHus B BOLOIApOBOM TPAKTE, TUAPABINYESCKUNA
3 pel A fonap p » THAP ITpoBepka KoHCIIEKTa
pacyeT BOJIONAapOBOro TPAKTa
OO0mmii TOpsAIOK adPOAUHAMHUYECKOTO Dacuera Ta30BO3IYIIHBIX
4 m P POA p Y [TpoBepka KoHCITEKTa
TPaKTOB
OCHOBHBIE TTOKa3aTeIN U HOPMbI KadecTBa BOJIBI JUIs IMUTAHUS KO-
5 [TpoBepka KoHCIIEKTa
TEJIbHBIX YCTAHOBOK
KoHcepBansi 1 TEXHHYECKOE OCBHUICTEIHCTBOBAHUE KOTEIHHBIX
6 [TpoBepka KOHCIIEKTa
YCTaHOBOK
Brusiaue paGoThl KOTENBHBIX arperaroB Ha OKPYXKAIOIIYIO Cpely U
7 CLMAT p p Py m peny [TpoBepka KOHCTIEKTa

KPAUTEPUU OLIEHKH 3HAHUM
1o pesyabraraM nposepku koucnekros CIITM u pedeparos

Kaxplif CTBYZCHT COCTABIIICT KOHCIIEKT MO TeMaM, BBIHOCHMBIM Ha CaMOCTOSITEIIbHYIO pado-
ty. [Tocne mpoBepku KOHCIEKTOB (pedepaTa) mpenojaBaTelib 3a1aeT HECKOJILKO BOIPOCOB MO ITHM
TeMaM. B 3aBUCHMMOCTH OT Ka4ecTBa U YPOBHSI MOATOTOBKH KOHCIIEKTOB U Ka4eCTBA OTBETOB CTAaBUTCS

ot 2 1o 6 0aIoB.



MuHHCTEPCTBO HAyKU U BhIcIIero oopazoanus Poccuiickoit denepanyu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
benepanbHOro rocyAapCTBEHHOTO OI0/IKETHOTO 00Pa30BaATENBLHOTO YUPEXKICHUS
BBICIIETO 00pa30BaHus
«Ka3zaHcKkuil HaIMOHATIBHBINA UCCIIEIOBATENILCKUN TEXHOJIOTUYECKUI YHUBEPCUTET

Daxynvmem. UHDOPMAYUOHHBIX MEXHOIO2UL

Kageopa: snexmpomexnuxu u snepeoobecneuenus npeonpusimuil

Hamnpasnenue noaroroku: 13.03.01 «TemnosHepreTrka v TeMIOTEXHUKA
(KOO U HaumeHo8aHue)

[Ipoduns: «IHeproodecneyeHre NPeANPUITHIN
(Haumenosanue)

Tembl 3cce (pedepaToB, T0KIAT0B, COOOIIEHMIA)
1o aucuuiinae «KoTenbHble YCTaHOBKY U TAPOT€HEPATOPHD)

Knaccugukanus KoTenbHbIX arperaTos.
[IpyHIMIIHATBHBIE CXEMBI TAPOBBIX KOTJIOB.
ITonroroBka TomIMBa i KOTENbHBIX YCTAHOBOK.
BonorpeitHbie KOTbI.

DNEeKTPUUECKHUE KOTIIBI.

Kotiel yrunuzaropst.

TennoBoii 6ananc koTenbHbIX ycTaHOBOK M ux KII/I.
TennoBoi pacder TONOK KOTJIOB.

©ooN Ok wDdE

TernuoBol pacder pagualMOHHBIX TOBEPXHOCTEN HArpeBa KOTIIOB.
. TeruioBoM pacder nmaponeperpeBareincii KOTJIOB.
. I'mnpaBinuyeckuii pacyeT napo-BOASHOIO TPAKTa KOTJIA.
. APpoIMHaMHUYeCKUI pacyeT ra30-BO3yIIHOIO TPAKTa KOTJIA.

e N N
w N PO

. BOHpOCBI OYHIICHUA BOJbI U ITapa OT arpCCCUBHBIX I'a30B.

[EEN
N

. HaHpaBJ'IeHI/ISI COBCPUICHCTBOBAHUS KOTCIbHBIX YCTAHOBOK.

[EEN
a1

. BOHpOCBI BOAOIIOATOTOBKHU KOTCJIBbHBIX YCTAHOBOK.

[EEN
(2]

. SKCHHyaTaIII/Ifl KOTCJIBHBIX YCTaAHOBOK.

[EEN
\‘

. MaTepI/IaJ'IBI, HCIIOJIb3YCMBIC B KOTCJIbHBIX YCTAHOBKAX.

[EEN
00}

. BOHpOCLI aBTOMAaTU3alluu YIIPAaBJICHUA pa60T0171 KOTCJIbHBIX YCTAHOBOK.
. OpFaHI/ISaI_II/ISI " NPOBCACHUC PEMOHTA KOTCJIILHOI'O arperara.
. FJ'IY6OK8.SI yTuj3anus TCIUla YXOAAIINUX Ira30B.

N DN
— O O

. DKOHOMHS OHEPTHH 3a CHCT TCIJIOU3O0JIAIUA KOHCprKIII/Iﬁ KOTJIOB.

Kpurtepun ouenku pedeparon
B 3aBucumocTH OT KauecTBa MOJArOTOBKH 3a pedepar ctaBurcs ot 3 0 10 6amno. Onnako obiiee
KOJINYECTBO OAJIJIOB 3a CEMECTP HE JIOJKEH IpeBbImaTh 60.



MuHHCTEPCTBO HAYKU U BBICIIEro oopazoBanust Poccuiickoit @enepannu
HwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
(benepanbHOro roCy1IapCTBEHHOTO OI0PKETHOTO 00Pa30BaTEIBLHOTO YUPEKACHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAllMOHAIBHBIN UCCIIEI0BATEIILCKUM TEXHOJIOTHYECKUI YHUBEPCUTET»

(HXTHU ©I'bBOY BO «KHUTVY»)
Daxynvmem. UHDOPMAYUOHHBIX MEXHOIO2UL

Kadgheopa: anekmpomexnuxu u snepeoobecneyenuss npeonpusamuii

Hamnpasnenue noaroroku: 13.03.01 «TemmosHepreTuka v TEINIOTEXHUKAY
(k00 u Haumenogamue)

[Mpoduns: «DHEproodecneyeHrne NPeANPUITHINN
(HaumeHnosanue)

ITo nucunniimue B1.B.05S. «KoTe/ibHbIe yCTAHOBKH U NAPOreHEePaTOPbD)

IK3AMEHAILIMOHHBIE BOITPOCHI

. KoTnoBble arperatbl 1 X OCHOBHBIE y3JIbI

. Cxema KOTebHON yCTaHOBKH U OCHOBHBIE ONPECIICHUS

. [TapoBBI€ KOTIIBI C €CTECTBEHHOM LIUPKYJIALUAEH

. IIpsIMOTOYHBIE KOTJIOBBIE arperaTsl U arperaTsl ¢ HaJlyBOM
KoMmnoHOBKa 1 OCHOBHBIE TUIIBI TAPOBBIX KOTJIOB
Boporpelinbie KOTbl

Kotel yrrmimmsaTopsl

Tomno4HbIe yCTPONWCTBA KOTJIOB

9. Bapabansbl, ycTpolcTBa JIJIsl cenapalyy napa oT Biaru

10. KoHcTpykumu paaualliOHHBIX KPaHOB

11. KoHcTpykmu napomneperpeBaresen

12. BoxsiHbIE SKOHOMAaM3EPhI

13. BoznyxomnogorpeBareiaun

14. Kapkac 1 00OMypoBKa KOTEJIbHBIX YCTAaHOBOK

15. IIpuroroBieHue TBEPAOrO TOIUIMBA K CKUTAHUIO

16. Cucremsl noia4uu KUAKOTO TOIUIMBA

17. T'a30cHa0XkeHNE KOTEIbHBIX

18. OcHOBBI rOpeHHs TOMIJIMBA U TEIUIOBOM OanaHc KOTIa

19. O011ue NoHATUS O TOIUIMBE U TOPEHUU

20. Tenmora cropanusi TOIUIMBA U PACXOJ BO31yXa Ha TOPEHHE
21. Pacuer 00BbEMOB MPOJIYKTOB CrOPAHUS U SHTAIBIINU Ia30B
22. TeruoBoii 6anmaHc KOTEIBHOTO arperara

23. Pacuer TeriooOMeHa B TOIIOYHOM Kamepe

24. PacueT HaCTEHHBIX paJIMalliOHHBIX IOBEPXHOCTEN NTapONEPErpeBaTes
25. TennoBoi pacyeT MUPMOBOI MOBEPXHOCTH MaponeperpeBaress
26. PacueT KOHBEKTHBHBIX [TIOBEPXHOCTEN U BO3AYXOIOI0TPEBATEIS
27. Pacnipenenenue 1aBlIeHNs B BOJOIIAPOBOM TPAKTE

28. PacueT KOHBEKTHBHOI'O IapOIEPErpeBaTENst

29. TennoBoii pacyeT BOASIHOTO 3KOHOMan3epa

30. Pacuer TpyO4aToro Bo3yxonoorpeBaTes

31. Pacuer pereHepaTUBHOTO BO3/1yXOIIOAOTPEBATENS

32. IloaroroBka BOJIbI sl KOTEIBHBIX YCTAHOBOK

0N U AW



33.
34.
35.
36.
37.
38.
39.
40.

41

OcHOBHbIE MIOKA3aTENN U HOPMbI KaueCTBA BOJIbI

OuibTpanus ¥ KOAryJsIust BOJIBI

BuayTpukotioBoe ymsardeHue BOIbl

YmMsryenue Boabl KATAOHUPOBAHUEM

Na- u H-katnonupoBanue

Jeaspanyst nuTaTeaIbHOU BOIbI

[IponyBka KOTEJIBHBIX arperaToB

CTpyKTypa TEIJIOTeHEPUPYIOIIETO TPEANPUATHS U PYHKITMOHAIbHBIC 00s13aHHOCTH TIEPCOHAJIA

. OBcnyXUBaHUE KOTEIBHOM YCTaHOBKH BO BpeMs paOOThI
42.
43.
44.

[1nanoBas u aBapuiiHasg OCTAaHOBKA KOTEJIbHOIO arperara
BBIOpOCHI TETIIOBBIX 3JIEKTPOCTAHIIUH B aTMOChepy
CHukeHme BIOPOCOB OKCHJIOB CEPBI U a30Ta

Kpumepuu OUEHKU 60 6peémMi IK3AMEHA.

[To noJIOXKEHHUIO0 O PEUTUHIOBOM CUCTEME OIIEHKH 3HAHUM CTYAEHT JIOMYCKAETCA K DK3aMEHY, €C-
JIM B TeYEHUU ceMecTpa HalbepeT 36 u OGobiue O6amioB. B sx3amMeHanmoHHbIX OmiieTax no 3 Bolpoca U3
pa3HbIX pa3ieNoB Kypca. 3a OTBET HA Ka) bl BOIIPOC B 3aBUCUMOCTH OT IOJHOTHI M YPOBHSI OTBETOB
craButcs 10 12 6amnoB. Eme 1o 5-tu OanoB npenojgaBaTeiab MOKET JOOaBUTH 32 OTBETHI Ha JIOIOJI-
HUTEJBbHBIE BOIIPOCHI, HO CYMMapHOE KOJIMYECTBO OAJIJIOB HE MOKET IpeBbICUT 40. DK3aMeH cuuTaercs
C/IaHHBIM IIPH MOJIYYEHUH CTYJIEHTOM He MeHee 24 OaoB.



MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexaMCKuii XMMUKO-TEXHOJIOTHYECKUM UHCTUTYT ((prinan)
benepanbHOr0 TOCYIapCTBEHHOTO
O101KETHOTO 00pa30BaTEIbHOIO YUPEKICHHS BBICIIETO 00pa30BaHUs
«Ka3zaHCKuil HalMOHAJIBHBINA UCCIIEI0BATENBCKUI TEXHOJIOTUYECKUI YHUBEPCUTET»
Dakynomem: UHGOPMAYUOHHBIX MEXHOLO2UL

Kadgheopa: anekmpomexnuxu u snepeoobecneyenuss npeonpusmuii
Hampasnenue noarorosku/crernanbHOcTh: 13.03.01 «TemnosHepreTuka v TeIIOTEXHUKAY

[Tpodwis/cnenuanu3zanus: «9HeproodecrnedeHne npearnpusITuin:
Kypc 2, Cemectp_4 Jucnumnuna: «KoTenbHbIe yCTAaHOBKH U TAPOTEHEPATOPHI»

i | .
3aB.kadepoii A Tymaesa E.B

« » 2022 r.

JK3aMeHAIMOHHBIN Omier Ne 1
1. T'a3zocHaOxeHNE KOTEIbHBIX
2. OO1ue MOHSTHS O TOTUITUBE W TOPCHHUH
3. OOmuii MopsIOK adPOIUMHAMUYECKOTO pacdeTa ra30Boro TpaKTa

[IpenonaBarens I'aBpunos E.H.

MuHHCTEpCTBO HAYKU U BhICIIEero oopazoBanus Poccuiickoit denepannn
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN WHCTUTYT ((husinan)
(benepaabHOro rocy1apcTBEHHOTO
0101KETHOT0 00pa30BaTEIbHOIO YUPEKICHHS BBICIIETO 00pa30BaHUs
«KazaHcknii HaMOHAJIBHBINA UCCIIE0BATEIbCKUN TEXHOIOTMUECKUN YHUBEPCUTET

Daxynvmem: UHGOPMAYUOHHBLX MEXHOLOSUU
Kagpeopa: anexmpomexnuxu u snepeoobecneuerus npeonpusmuii
Hamnpasnenue nmoarorosku/cniennanbHocTh: 13.03.01 «TemmosHepreTuka U TEIIOTEXHUKAY

[Tpoduis/cnenmanu3zanus: «HeproodecneyeHue npeanpusTuing
Kypc 2, Cemectp_4 JucnumimHa: «KoTenbHbIE YCTAHOBKH U TTApOTEHEPATOPHI»

e | .":
3aB.kadenpoit /) )/ Tymacra E.B

« __» 2022 .

JK3aMeHAIMOHHDIN OmyeT Ne 2
1. CucreMbl noxayu >KUAKOIO TOILIMBA
2. Temora cropaHusi TOTUIMBA U PAcX0]l BO3AyXa Ha TOPEHHUE
3. AdpoJMHaMUYECKHE COMPOTUBIICHHS TTaporeperpeBaTeiei

y 2=’ :

IIpenonasarens Cr P74 ) — I'aBpunos E.H.




MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanuu
HmxHexaMCKUl XMUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((prnan)
benepanbHOro rocy1apcTBEHHOTO
OI0JKETHOT0 00pa30BaATEIBHOTO YUPEKACHUS BBICIIETO 00pa30BaHUS
«Ka3zaHckuii HalIMOHAIBHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKUI YHUBEPCUTET)

Dakynomem: UHGOPMAYUOHHBIX MEXHOLO2UL

Kageopa: snexmpomexnuxu u snepeoobecnevuerus npeonpusimuil
Hampasnenue nonroroBku/cneruanbHocTh: 13.03.01 «TemosHepreTuka v TeIIOTEXHUKAY
[Mpodwis/cnenuanu3anus: «DHEProodecedeHne MPEAPUITANL
Kypc 2, Cemectp 4 JucuumnnHa: «KoTelbHbIE YCTAHOBKH M MAPOTEHEPATOPHI

3aB.kadenpoii il Tymaesa E.B

« » 2022 r.

DK3aMeHAIMOHHDIN Omer Ne 3
1. IlpuroToBieHUE TBEPIOTO TOILJIMBA K CXKUTAHUIO
2. Pacder 06beMOB MPOTYKTOB CTOPAHUS U YHTAIBITHH Ta30B
3. A’pOoJIMHAMHYECKHUE COMPOTUBIICHUS YIKOHOMA3EPOB

bl A
=7 -3 ["aBpuiioB E.H.

[IpenonaBarens E 7))

v

MuHuCTEpCTBO HayKu U BhIcIero oopasosanus Poccuiickoit deneparnun
HuxHexaMCKkuil XUMUKO-TEXHOJIOTHYECKUM UHCTUTYT ((prnan)
(beneparbHOTO TOCYIapCTBEHHOTO
OI0JKETHOT0 00pa30BaATENBHOTO YUPEXKAECHHUS BBICIIETO 00pa30BaHUS
«Ka3zaHCckunil HalMOHAJIBHBIN UCCIIEIOBATEIIbCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

Daxynvmem: UHGOPMAYUOHHBIX MEXHOLOUU
Kagpeopa: anexmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hamnpasnenue nmoarorosku/cniennanbHocTh: 13.03.01 «TemmosHepreTuka U TEIIOTEXHUKAY

[Tpoduns/cnenmanu3zanus: «HeproodecneyeHue npeanpusTuing
Kypc 2, Cemectp_4 JucnummHa: «KoTenbHbIE YCTAHOBKH U TTAPOTEHEPATOPHI»

e | .
3aB.kadeapoii A Tymacpa E.B
« » 2022 .

JK3aMeHAUMOHHBbIH Oustet Ne 4
1. Kapkac u 00MypoBKa KOTEJIbHBIX YCTAaHOBOK
2. TeryioBo# OanaHC KOTEJIBLHOIO arperara
3. A3poJIMHaMHYECKOE CONPOTUBIIEHNE TPYOUATOro BO31YyXOIMOJ0TpeBaTE-
st

IIpenonasarens I'apunos E.H.




MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexaMCKuii XMMUKO-TEXHOJIOTHYECKUM UHCTUTYT ((prinan)
benepanbHOr0 TOCYIapCTBEHHOTO
O101KETHOTO 00pa30BaTEIbHOIO YUPEKICHHS BBICIIETO 00pa30BaHUs
«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPMAYUOHHBIX MEXHOLO2UU

Kageopa: snexmpomexnuxu u snepeoobecneuerus npeonpusimuil
Hampasnenue noaroroku/creruanbHOCTh: 13.03.01 «TemnodHepreTuka U TEIOTEXHUKAY
[Mpodwis/cnenuanu3anus: «HEProodeceYeHnue MPeapPUsITHI
Kypc 2, Cemectp 4 JucuumnmHa: «KOTelbHBIE YCTAHOBKH M MAPOTEHEPATOPHI»

P |
3as.kadempoit /) / Tymaesa E.B

« » 2022 r.

JK3aMeHAIMOHHBIN OuiteT Ne 5
Bosnyxomnonorpesarenu
Pacuet TemiooOMeHa B TONOYHOM KaMmepe
3. A’pOoJIMHAMHYECKOE COMTPOTHUBIICHUE PETCHEPATHBHOTO BO3IYXOIO0-
rpeBarens

N =

[IpenonaBaTens I'aBpunos E.H.

MuHHCTEpCTBO HAYKU U BhIcIIero oopazoBanus Poccuiickoit denepannn
HmwxHekaMCKkuii XUMHUKO-TEXHOJIOTHYECKUN WHCTUTYT ((huiinan)
(benepaabHOro rocy1apcTBEHHOTO
0101)KETHOT0 00pa30BaTENbHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«KazaHckni HaMOHAJIBHBINA UCCIIE0BATEIbCKUN TEXHOIOTMUECKUN YHUBEPCUTET

Daxynvmem: UHGOPMAYUOHHBIX MEXHOLO2UU

Kageopa: anexmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hampasnenue noaroroku/cnermanbHocTh: 13.03.01 «TemnosHepreTuka U TEIIOTEXHUKA
[Tpoduns/crenmanuzanus: «HeproodecneyeHne MPeANMPUITHIN
Kypc2, Cemectp_4 JucuumnuHa: «KoTenbHbIE YCTAHOBKHU U MTAPOTEHEPATOPHI»

e |
3as.xapenpoit /)] Tymaesa E.B

« » 2022 r.

JK3aMeHAMOHHBbIH OuieT Ne 6
1. BoasHble 3KOHOMaM3EPbI
2. Pacyer HaCTEHHBIX paJHAllMOHHBIX TOBEPXHOCTEH MaporneperpeBaTeis
3. Ad’poanMHaMHUYECKOE COMPOTUBIICHHUE JTIMOBOM TPYOBI

[IpenonaBarenb I'aBpunos E.H.




MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexaMCKuii XMMUKO-TEXHOJIOTHYECKUM UHCTUTYT ((prinan)
benepanbHOr0 TOCYIapCTBEHHOTO
O101KETHOTO 00pa30BaTEIbHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPMAYUOHHBIX MEXHOLO2UU

Kageopa: snexmpomexnuxu u snepeoobecneuerus npeonpusimuil
Hampasnenue noaroroku/crermanbHOCTh: 13.03.01 «TemnosHepreTuka U TEIIOTEXHUKA
[Mpodwis/cnenuanu3anus: «HEProodeceYeHnue MPeapPUsITHI
Kypc 2, Cemectp 4 JucuumnmHa: «KOTelbHBIE YCTAHOBKH M MAPOTEHEPATOPHI»

e | ;':
3aB.kadeapoit A Tymaesa E.B

« » 2022 r.

JK3aMeHAIMOHHBIN OusteT Ne 7
1. KoncTpykuuu naponeperpenarenei
2. TemnoBoii pacyeT MUPMOBOM MIOBEPXHOCTHU MApOIIepErpeBaTEIIs
3. Tlopsaok a’poAMHAMHYECKOTO pacueTa BO3MYIIHOTO TPaKTa

K 7

[IpenonaBarens E 7)) - I'aBpunos E.H.
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MuHuCTEpCTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
HuxHexaMcKkuii XUMUKO-TEXHOJIOTHYECKU UHCTUTYT ((prmnan)
(beneparbHOTO TOCYIaPCTBEHHOTO
OI0JKETHOT0 00pa30BaATENBHOTO YUPEXkKAECHHUS BBICIIETO 00pa30BaHUS
«Ka3zaHCckunil HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

Dakynomem: UHGOPMAYUOHHBIX MEXHONOUL

Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuil
Hamnpasnenue nmoarorosku/cniennanbHocTh: 13.03.01 «TemmosHepreTuka U TEIIIOTEXHUKAY
[Tpoduns/cnenmanu3zanus: «HeproodecneyeHue npeanpusaTuing
Kypc 2, Cemectp 4 JIucummimHa: «KOTEIbHBIC YCTAHOBKH M ITAPOTEHEPATOPHI»

P | .'::
3aB.kadenpoit /) I?.“ Tymaesa E.B

« » 2022 1.

JK3aMeHAIlMOHHDIN OmyeT Ne 8
1. KoHCTpyKIMU pagualluOHHBIX YKPAHOB
2. PacyeT KOHBEKTHBHOTO IapomneperpeBaTes
3. Pacnpenenenue naBieHus B BOJONIAPOBOM TPAKTE

IIpenonasarens I'aBpunos E.H.




MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexaMCKuii XMMUKO-TEXHOJIOTHYECKUM UHCTUTYT ((prinan)
benepanbHOr0 TOCYIapCTBEHHOTO
O101KETHOTO 00pa30BaTEIbHOIO YUPEKICHHS BBICIIETO 00pa30BaHUs
«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem: UHGOPMAYUOHHBIX MEXHOLO2UU

Kageopa: snexmpomexnuxu u snepeoobecneuerus npeonpusimuil
Hampasnenue noaroroku/creruanbHOCTh: 13.03.01 «TemnodHepreTuka U TEIOTEXHUKAY
[Mpodwis/cnenuanu3anus: «HEProodeceYeHnue MPeapPUsITHI
Kypc 2, Cemectp 4 JucuumnmHa: «KOTelbHBIE YCTAHOBKH M MAPOTEHEPATOPHI»

P |
3a.xadenpoit /. / Tymaesa E.B

« » 2022 r.

DK3aMeHaAlMOHHBIH Onier Ne 9
1. bapabGansl, ycTpoiicTBa JjIsl cenapaluu napa ot BJiaru
2. TemoBo# pacdeT BOJASIHOTO dKOHOMai3epa
3. OCHOBHBIC TTOKA3aTENId 1 HOPMBI KaueCTBA BOBI JIJIS1 KOTEIBHBIX

[IpenonaBaTens I'aBpunos E.H.

MuHHCTEpCTBO HAYKU U BhIcIIero oopazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((uiinan)
(benepaabHOro rocy1apcTBEHHOTO
0101KETHOT0 00pa30BaTEIbHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«KazaHCcknii HaMOHAJIBHBINA UCCIIE0BATEIbCKUN TEXHOIOTMUECKUN YHUBEPCUTET

Daxynvmem: UHGOPMAYUOHHBIX MEXHONOUL

Kagpeopa: anexmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hampasnenue noaroroku/cnermanbHocTh: 13.03.01 «TemnodHepreTuka v TEIIOTEXHUKA
[Tpoduns/crenmanuzanus: «HEproodecneyeHne MPeAmPUITHIN
Kypc2, Cemectp_ 4 JucuunnuHa: «KoTenbHbIE YCTAHOBKHU U MTAPOTEHEPATOPHI»

P | .'.:.
3aB.kadeapoii Al Tymaesa E.B

« » 2022 r.

JdK3aMeHAUMOHHBbIH Oustet Ne 10
1. TomnouHble yCTpONUCTBA KOTIIOB
2. Pacuer TpyO4aToro Bo3ayXxomnoorpeBaTeis
3. OuibTpalys U KOaryJysiius BOJbI

[IpenonaBarenb £ /' 7 . I'aBpunos E.H.




MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HuxHexaMCKuii XMMUKO-TEXHOJIOTHYECKUM UHCTUTYT ((prinan)
benepanbHOr0 TOCYIapCTBEHHOTO
O101KETHOTO 00pa30BaTEIbHOIO YUPEKICHHS BBICIIETO 00pa30BaHUs
«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Dakynomem: UHGOPMAYUOHHBIX MEXHONO2UL
Kageopa: snexmpomexnuxu u snepeoobecneuerus npeonpusimuil
Hamnpasnenue noarorosku/crnenuaibHOCTh: 13.03.01 «TemnodHepreTuka v TeIIOTEXHUKAY

[Tpoduis/cnenmanu3zanus: «HeproodecrneyeHue npeanpusITuing
Kypc 2, Cemectp_4 Jucuumuuna: «KoTenbHble ycTaHOBKH U TapOTe€HEPaTOPhI»

e | I."-I
3aB.kapempoit /) i Tymaesa E.B

«__» 2022 r.

IK3aMeHAIMOHHBIN Omaer Ne 11
1. KoTibl yTUIM3aTOPHI
2. PacyeT pereHepaTHBHOIO BO3AyXOMOA0TPEBATEIIS
3. BHyTpHUKOTI0BOE YMSITUCHHE BOJIBI

)

; f ’ 7z
77 4

[IpenonaBarenb I'aBpunos E.H.

y
S

MuHuCTEpCTBO HayKu U BhIcIero oopasosanus Poccuiickoit deneparnun
HuxHexaMCKuii XUMUKO-TEXHOJIOTHYECKU UHCTUTYT ((prnan)
(beneparbHOTO TOCYaPCTBEHHOTO
OI0JKETHOT0 00pa30BaATENBHOTO YUPEXkKACHUS BBICIIETO 00pa30BaHUS
«Ka3zaHCckunil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Dakynomem: UHGOPMAYUOHHBIX MEXHOLO2ULL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hampasnenue noaroroku/cnermanbHocTh: 13.03.01 «TemnosHepreTuka U TEMIOTEXHUKA

[Tpoduns/crenmanuzanus: «HEproodecneyeHne MPeAMPUITHIN
Kypc2, Cemectp_4 JucuunnuHa: «KoTenbHbIE YCTAHOBKH M MAPOTEHEPATOPHI

I
P

il
3aB.kadenpoit /] Tymaesa E.B

« » 2022 r.

IK3aMeHALMOHHBIN OuJieT Ne 12
1. BoporpeiiHbie KOTJIbI
2. KIIJ xotenbHOrO arperara
3. Ymsruenue BOAbl KATHOHUPOBAHUEM

O I'aspunos E.H.

[IpenonaBarenb U A

L\

&



MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTMYECKUN HHCTUTYT ((huinan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIETO 00Opa30BaHUS
«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Dakynomem: UHGOPMAYUOHHBIX MEXHONO2ULL
Kageopa: snexmpomexnuxu u snepeoobecneuerus npeonpusimuil
Hamnpasnenue noarorosku/crnenuaibHOCTh: 13.03.01 «TemnodHepreTuka v TeIIOTEXHUKAY

[Tpodwis/cnenmanu3anus: «HeproodecrneyeHue npeanpusITuing
Kypc 2, Cemectp_4 Jucuumuuna: «KoTenbHble ycTaHOBKH U TapOTe€HEPaTOPhI»

Firr ) .".
3aB.kadenpoit i TymaeBa E.B

« __» 2022 r.
OK3aMeHAMOHHBbIN OujieT Ne 13

1. KomnoHOBKa M OCHOBHBIC THIIBI TAPOBBIX KOTJIOB

2. Pacuer TermiooOMeHa B TOMIOYHOM Kamepe

3. Na- u H-xatnonupoBanue

[IpemnomaBarenb = /; Z ; i I'aBpunos E.H.
V

MuHHCTEpCTBO HAYKH U BhICIIEero oopazoBanus Poccuiickoit denepannn
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN WHCTUTYT ((uiinan)
(benepaabHOro rocy1apcTBEHHOTO
0101)KETHOT0 00pa30BaTEIbHOIO YUPEKICHHS BBICIIETO 0Opa30BaHUS
«KazaHcknii HaMOHAIIBHBINA UCCIIE0BATEIbCKUNA TEXHOIOTMUECKUN YHUBEPCUTET

Daxynvmem: UHGOPMAYUOHHBLX MEXHOLOSUU
Kageopa: anexmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hampasnenue noaroroku/cnermanbHocTh: 13.03.01 «TemnodHepreTuka v TEMIOTEXHUKA

[Tpoduns/crnenuanuzanus: «HEproodecneyeHne MPeAmPUITHIN
Kypc2, Cemectp_ 4 JucuunnuHa: «KoTenbHbIE YCTAHOBKH M MMAPOTEHEPATOPHI

I

Fall

3aB.kaeapoii [y Tymaesa E.B

« » 2022 r.

JK3aMeHAUMOHHBbIN Ouier Ne 14
1. IIpsAMOTOYHBIE KOTJIOBBIE arperatbl M arperarbl C HayBOM
2. TenoBoii pacueT MHUPMOBON OBEPXHOCTH MapOoNeperpeBaTes
3. Jeasparus nuTaTeIbHON BOBI

[IpenonaBarenb I'aBpunos E.H.




MuHHCTEPCTBO HAYKU U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
HwxkHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (hunman) ¢peaepaaibHOro rocyaapcTBeH-
HOTO
010/KETHOTO 00pa30BaTEILHOTO YUPEKICHHSI BBICIIIETO 00pa30BaHUs

«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Dakynomem: UHGOPMAYUOHHBIX MEXHONO2UL
Kageopa: snexmpomexnuxu u snepeoobecneuerus npeonpusimuil
Hamnpasnenue noarorosku/crnenuaibHOCTh: 13.03.01 «TemnodHepreTuka v TeIIOTEXHUKAY

[Tpodwis/cnenmanu3anus: «HeproodecrneyeHue npeanpusITuing
Kypc 2, Cemectp_4 Jucuumnuna: «KoTenbHble ycTaHOBKH U TapOT€HEPaTOPhI»

I

Fre ) .'I:
3aB.xadenpoit /) ) TymaeBa E.B

«__» 2022 r.
JK3aMeHALIMOHHBLIN Omiiet Ne 15

1. ITapoBbie KOTIIBI C €CTECTBEHHOMN ITUPKYIAIIUCH
2. PacyeT KOHBEKTHBHOTO IapomeperpeBaTeis
3. IIpomyBKa KOTEIbHBIX arperatoB

) K 7,
{ >
Ui

[IpenonaBaTens I'aBpunos E.H.

MuHHCTEpCTBO HAYKU U BhIcIIEro oopazoBanus Poccuiickoit denepannn
HwxHekaMCKkHit XUMHUKO-TEXHOJIOTHYECKUN WHCTUTYT ((uinan)
(benepaabHOro rocy1apcTBEHHOTO
0101)KETHOT0 00pa30BaTEIbHOIO YUPEKICHHS BBICIIETO 00pa30BaHUS
«KazaHCcknii HaMOHAJIBHBINA UCCIIE0BATEIbCKUN TEXHOIOTMUECKUN YHUBEPCUTET

Daxynvmem: UHGOPMAYUOHHBIX MEXHOLO2UU

Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hamnpasnenue nmoarorosku/cniennanbHocTh: 13.03.01 «TemmosHepreTuka U TEII0TEXHUKAY
[Tpoduns/cnenmanu3zanus: «HeproodecneyeHue npeanpusITuing
Kypc 2, Cemectp 4 JIucummimHa: «KOTEIIbHBIC YCTAHOBKH ¥ ITAPOTESHEPATOPHI

Fir ) I."l
3aB.kadeapoit A Tymaesa E.B

« » 2022 r.

IK3aMeHALNOHHBIN OuJieT Ne 16
1. Cxema KOTENbHOI YCTAHOBKH U OCHOBHBIE OIPEICIICHUS
2. TemoBoii pacueT BOJSHOIO 3KOHOMaM3epa
3. Ilepenan moJHBIX JAaBIEHUHN MO BO3AYUIHOMY TPaKTy

IIpenonasarens I'apunos E.H.
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