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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YTPaBICHUS HEIBUKUMOCTBIO U HH)KCHEPHBIX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii IO.A._MopeBa

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM ToJly Ha 3aceaHuu Kapeapsl YIPaBJICHUS HEABMKUMOCTHIO M HH)KEHEPHBIX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM ToJTy Ha 3aceJaHuu Kadeapbl YIPaBICHUS HEIBUKHUMOCTBIO U HHKCHEPHBIX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapsl YTNPaBICHUS HEIBIKUMOCTBIO M HH)KCHEPHBIX CHCTEM

IIporokomor 20 . Ne
3aB. kadeapoii HO.A. Mopea




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilenpto ocBOEHMS AMCUUILIUHBL «l'€HepaTopbl TeIIa» ABIAIOTCS: (OpMUpOBaHHE Yy
CTYACHTOB 3HaHHWH B 0OJIaCTH pa3pabOTKH, MOHTaXa M 3KCIUTyaTallud TeHEPaTOpOB TeIlia C
Y4€TOM 3KOJIOT'MYECKOH, TOIJIMBHO-?HEPreTUUECKOW M SKOHOMMUYECKOW CUTyalluu B CTpaHe, a
Takxke (OPMHUPOBAHNE OOIIEKYIBTYPHBIX U MPO(HECCHOHATBHBIX KOMITETECHITHIA.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuumnnuna ['eHepaTopbl Teria BXOAUT B 4YacTh Y4eOHOro IUiaHA (OPMUPYEMYIO
y4acTHUKAaMU 00pa30BaTeIbHBIX OTHOIICHH 00Pa30BaTeIbHOM MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TPAKTUK:

MexaHuKa ®HUJIKOCTH U ra3a C OCHOBaMU TUAPABIUKU

Teopernueckne  OCHOBBI  TCIUIOTEXHUKHA  (TEXHUYECKas  TEPMOJAMHAMHUKA |
TEIJIOMaccoOOMeEH)

MaremaTuka

HavepraTenbHas reoMeTpus B KOMIIBIOTEpHAS Tpaduka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH JAHHON AUCLUILUIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHUSI UCIIUILTNH/TIPAKTHK:

DHeprocOepekeHre B CUCTEMAaX TEIJIOra30CHA0KEHHS U BEHTHIISIIUN

KonaumronupoBanue Bo3ayxa 1 X0JI0J0CHA0KeHHE 3TaHHi

OCHOBBI TEOPUHY HAJICKHOCTU CUCTEM TEIUIOTa30CHA0KCHHSI U BEHTHJISITHH

Bropuunbie 3HEpreTUYECKUE PECYPCHI

LlenTpanu3oBaHHOE TEIIOCHA0KEHHE

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbrare ocBoeHus TUCHUILIMHBI (Moayins) «l'eHepaTopbl Temua» o0yJaromuiics
JIOJKEH 00J1a/1aTh CICAYIOUIMMH KOMITETCHIIUSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[IK-5 CnocobeH BBINONHUTH CHEUUANbHBIE pacyeTbl JUIsl TNPOEKTUPOBAHUS KOTENbHBIX,
IIEHTPaJIbHBIX TEIIOBBIX TYHKTOB

[1K-5.1 CocraBnsieT TEIUIOBYIO CXEMY M BBINOJHSET TUAPABIMYECKHE PaCUEThI
TPYOONPOBOJIOB KOTENbHBIX, IEHTPAJIbHBIX TEIJIOBBIX ITYHKTOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mas TPyJAO0EMKOCTh JUCIUIUIMHBI COCTaBIACT 2 3a4€THBIX CIWHMI] /2 akaJl. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayJIuTOpHas — 1 akaj. yacos;

— caMOoCTOsITeNbHAs paboTa — 35 akaj. 4acoB;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

Pasznen/ tema
JCIUATIIUHEI

Cemectp

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPaKT.

CaMocrosTenbHas

paboTta cTymeHTa

Bug
CaMOCTOSITEILHON
padoThI

dopma TEKyIIEero
KOHTPOJIS
yCIIEBaEMOCTHU U
MIPOMEXKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHLIUN

1. Benenue.

1.1 1.1. Poms
SHEPTeTHKH B
XO03SIUCTBE
oTepexaroniee MECTO
SHEPreTUKH - OCHOBa
pa3BHTHSA MIPOU3BOJICTBA,
CBEACHUS ) CUCTEMAaX
TEIIONOTPEOICHUS,
TEIUIOreHEPUPYIOIIast
YCTaHOBKA H €€ DIIEMEHTHI,
MEPCTIEKTUBBl ¥ OCHOBHBIE
TeHIeHUuu pasButug TI'Y.
IIpunnunuansHble CXEMBI
MOJTyYeHUS TETI0BOM
SHEPIHHU.

U MecTo
HApOTHOM
Poccun,

CamocTosaTensHoe
u3ydeHue yueOHon
TUTEPaTypHI
TToaroroBka k
MPaKTUIECKUM
3aHATHIM

YcrHblit onpoc.

Wroro no pazneny

TOIUIMBO, TEIJIOBLIE PECYPCHI

2. ICTOYHWKH TETUIOBOW SHEPTHH,

2.1 Knaccudukanus,
OCHOBHBIE HAMPAaBICHUS WX
HCITOJIb30BAHUS,
TpaJIULINOHHEIE 74
HETpaJUIMOHHBIC
HCTOYHUKHA
SHEPruH, BTOpPUYHBIC
HCTOYHUKHA TerJa.
TonnuBHO-3HEpreTUYECKHE
pecypchl,  Kiaccu(uKanus,
CTPYKTYpa;
BO300HOBJISIONINECS "
HEBO300HOBJISIOLIHECS
pecypchl, 00BeM 74
pasmemienue TOP B Mupe,
pernonax Poccumn,
TEHICHIINH pa3BUTHA
OajnaHca.

TEIUIOBOM

CaMOoCTOSITEIbHOE
u3ydeHue y4eOHOH
JIUTEPATYPhI
ITogroroBka k
MPaKTUICCKUM
3aHATHAIM

VYeTHbIl onpoc.
IIposepka
MIPAKTUYECKUX
3aJaHui




2.2 OpraHuyeckoe TOILIHBO,

KJaccupuKanus,
MPOUCXOXKICHHUE.
DJIeMEHTHBIH U TEXHUYECKUI
CamocrosTensHoe
COCTaB TOIUINBA, o .
u3ydeHue yueOHoi| YcTHbIH ompoc.
MIpUBECHHBIC
JIUTEPATyPhI IIposepka
XapaKTepUCTUKH  TOILIHBA, 34
IMoaroroBka k HPaKTHIECKUX
YCIOBHOE TOIUIMBO. TBepaoe .
MPaKTUIECKUM 3aJaHui
TOILTUBO, JKHJKOE,
3aHATHSM
razoo0pasHoe,
HCKYCTBEHHOE, sIIepHOE:
KJaccupuKanus, COCTaB U
CBOMWCTBA.
2.3  MeTomuKH  pacyueToB
TOPEHHsI TBEPIOT0, KUAKOTO
p p ’ CamocrosTensHoe
U Ta3000pa3HOr0 TOIUIMBA. o N
n3ydeHue y4eOHo#i | YCTHBIN orpoc.
DU3UKO-XUMHYECKHE HTCDATVDEL Mposepka
OCHOBBI TIpoIlecca TOpPEHHUS: 2/21 patyp POBCp
IonroroBka MPaKTUYECKUX
OCHOBHBIE TIOHSTHUS u .
MPAKTHIECKIM 3amaHui
ompeJesieHus, XUMUYECKUe
3aHATUAM
peakuMu TrOpeHus. 3aKoH
T'ecca.
HWroro no pazneny 221 | 8,4
3. TeroreHepupyroIue
YCTaHOBKH: apoBbIE u
BOJOTPEHHBIE KOTJIBI
3.1 BBoumHBIE  TOHATHS.
Kotner Ha opranmueckom
TOIUIMBE:  KiIacCH(UKALus,
CamocrosTensHoe
paboune mapamerTpbl, KOTJIbI -
. u3ydeHue yueOHon
c €CTEeCTBEHHON u
MPUHYAUTEIbHON JHTCPATYpbI
HE Kynﬂuneﬁ Brinonnenue
PKY. ’ . 2 JIOMAIIHUX VYcTHbIi onpoc
MPSAMOTOYHBIE, BOJIOTPEHHbBIE N
3a/laHuN
KOTJIEI. OcobenHoctn
ITonroroBka k
KOHCTPYHPOBaHUS  KOTJIOB.
ayJUTOPHBIM
Ilapo- u TemIoreHepaTopsl
. paboTtam
aTOMHbIX craHuuil. Ilapo- u 7
TEIUIOTEHEPATOPbl  TEIHO-U
re0TepPMaITbHBIX YCTAaHOBOK.
CaMocrosTensHoe
3.2 CoBpeMeHHbBIC U3ydeHHe y4eOHOM
OTEYECTBEHHBIC u JIUTEPATYpPhI
3apyOe)KHbIe  KOTJIBl  HA BrimosnaeHne
poccuiickom PBIHKE: 2 0,6 JIOMAIIHUX VYcTHbIi onpoc
0COOEHHOCTH KOHCTPYKLUH, 3agaHui
[IpeuMyIlIecTBa u IloaroroBka k
HEJOCTaTKH ayAUTOPHBIM
paboram
Wroro no pazneny 4 0,6
4, Temnopoit pacyet
TEIUIOTeHepaTopa Ha
OpPraHNYECKOM TOILUINBE
CamocTosaTenbHOoe
4.1 KoHcTpyKkTOpckuii 1 u3yyeHue y4eOHOH
MOBEPOYHBIH pacyer KOTJa. JIUTEPATYPhI N
p p Paryp VYeTHbIl onpoc.
Ilemm wu 3amaum  pacuera. BeimosHeHEe
o IIposepka
Hopmartushsrii merox| 7 2 6 JIOMAIIHUX
N MIPAKTUYECKUX
pacuera KOTEJBHBIX 3aJaHui N
3aJaHul
arperaroB. TermioBas cxema IMonroroBka k
KOTJIA. AyJAUTOPHBIM
3aHATHIM




4.2 DHTanbmus MPOAYKTOB

CamocrosrenbHoe
u3ydyeHue yueOHoU

JIUTEPaTyphl N
cropaHus W pabodux Tell. YcrHblii onpoc.
IMoctpoenne |-t muarpamMmsl Boinonsere IIposepka
P P 2 6 JIOMAIITHUX POBCP
YXOISIINX ra3oB u . MPAKTHICCKUX
3aaHui N
UCIIOJIb30BaHKE ee B 3aaHui
IToxroroBka k
TEIJIOBBIX pacyeTax KOTJa.
ayJUTOPHBIM
3aHATHSM
4.3 DdddextuBHOCTH CaMocTosTeNnbHOe
UCIIOJIb30BAHUSl TOIUIMBA B u3yyeHue y4eOHOH
KoTie. MarepuanbHelii U JIUTEPATYPBI .
N p paryp VYeTHBI onpoc.
TEIUIOBOM Gananc Brimonnenue
IIpoBepka
KOTEJIbHOTO arperara. 1 2 6 JIOMAIITHUX
N MPaKTUYECKUX
[MpuxonHele u  pacxoJHbIE 3aJaHui .
3amaHui
CTaThbH TEIUIOBOTO OajaHca. IMoaroroBka k
IMonsartus K.JILJ. Opyrro u ayJIUTOPHBIM
HETTO. 3aHATHSM
CaMmocrosTensHoe
M3y4eHne yueOHon
4.4 OcoOGEHHOCTH TEIUIOBOTO JIUTEPATypPbI .
VYeTHBIl onpoc.
pacuera PaTUINOHHBIX, BrimosnaeHne
IIposepka
KOHBEKTHBHO- PaJUIIMOHHBIX 1 2/12U | 4 JIOMAIITHUX
N MPaKTUYECKUX
u KOHBEKTHBHBIX 3amaHui N
. 3amaHui
MOBEPXHOCTEH Harpena IMonroroBka
AyAUTOPHBIM
3aHATUAM
Hroro no pazneny 2 8/121 | 22
5. TomoyHble TPOIECCH M TONKH
JUIsl COKUTAHUS TOTUIUB.
5.1 Knaccuduxanus TOIOK.
3aKOHOMEPHOCTH
TeooOMeHa B TOIIKE.
CamocrosTenpHoe .
Ioxkazatenn paboTHI .| ®poHTaNBHBIHI
o n3ydeHune yaeOHon
TONOYHBIX YCTPOUCTB. onpoc IIposepka
1 /11 4 JIUTEPATypPbI .
Cxuranue TOILIHBA B pasnena KypcoBoi
Brinmonsenue
TJIOTHOM (unpTpyromemM . paboThI
KypCcOBOii paboThI
cloe. 3aKOHOMEPHOCTH
TOpeHUs TBEPIOTO
KYCKOBOT'O TOTUTMBA B CJIO€.
5.2 Tlpoumecc  cxuranus 7
TOIUIMBA B KHIDIIIEM CJIOE.
OcobeHHocTi C)KUTaHUS
MBUIEBHIHOTO TOIUIHBA.
CamocrosTenbHoe
Buxpessie TOIKH. o
u3ydeHue yueOHon .
OCOOEHHOCTH KOHCTPYKIUH. DpoHTANBHBIH
2 /11 JIUTEPATYPBI
®daxkenbHbIE TONKH. TONMKH U onpoc
Brinonnenue
TOPENKH  JUIS  COKUTaHHs N
KypCOBOH paboTHI
NbUICBHJHOIO, XHIKOIO H
ra3000pa3Horo TOILTHBA.
Juddysnonnoe u
KHHETHYECKOE TOPEHHE.
Hroro no pazneny 3 221 4

6. VcnaputensHble NMOBEPXHOCTH
Harpesa




6.1 OKpaHHble  TPYOBL
CriocoObl  MHTEHCH(HUKALIUU

TemooOMeHa B TOIIKE.
CamocrosTensHoe .
Haznauenue u .| ®ponTanbHbIf
U3yucHHe y4eOHOMH
KIaccupuKanus omnpoc IIposepka
naporeperpesaresnen 2 I/in JTHTCPATYpLI azjiena KypcoBoi
POTIEPErp ) Brimonnenue p b
KoHcTpyKIy 1 KOMIIOHOBKA . paboThl
. KypCOBOH paboThI
naponeperpeBareinei.
PerynupoBanue
TeMIIepaTypsl napa
6.2 XBOCTOBBIC IOBEPXHOCTH
KOTEJIbHOTO arperara.
OKOoHOMai3ephl.
CamocrosTensHoe
Knaccuduxanus. o .
nzyueHue yueOHoi| DpoHTaIbHBINA
Bosxyxonogorpesaremnm.
1 JIUTEPaTyphl ompoc [IpoBepka
Knaccuduxanus. .
BeinosHeHHE paszena KypcoBoit
Pacnonoxenue N
. KypCOBOH pabOTHI
SKOHOMai3epa
BO3/1yXOII0/I0TpEeBATEIS B
ra30BOM TPAKTE.
Hroro no pazneny 3 /11
7. Twuapo- W  a’poauUHaAMUKA
MIapOBOT'0 KOTIIA
7.1 VYcrmoBus  HageXHOU
pabotrel  korna. Cucremsl .
®OpoHTATBHBIN
Ta30BO3IYIIHOTO TpakTa. CamocTosTenpHoe
.| ompoc IIposepka
AspoauHaMHYEeCKue 2 /11 u3yueHue y4eOHOH o
pasnena KypcoBoi
COTIPOTHBIICHUSI. Bri6op TUTEePaTypHI AGOThL
TATOAYTHEBBIX  YCTPOMCTBA. P
JIpIMOBBIE TPYOBI
HWroro no pazneny 2 /11
8. TeXHUKO-3KOHOMHYECKHE
TIOKA3aTeNl TEeIUIOTeHEPUPYIOLTHX
YCTaHOBOK
8.1 Knaccupukanus
nokaszareneit paboThI
TEIMJIOCTAHIIUHU.
CebecTonMOCTh CamocTosTenpHOe .
. .| PponTanbHbIHA
MIPOU3BOCTBA TEJIOBOM 2 u3yueHue y4eOHOH PRI
SHEPrud U OCOOEHHOCTH ee JUTEPATyPhI P
pacuera. Omnpenenenue
KaIlMTaJIOBJIOKEHUI B HOBYIO
TEIUIOCTAHIIHUIO.
8.2 OueHka CpaBHUTEIbHOH
3KOHOMUYECKON
3¢ PeKTUBHOCTH
KaIlMTaJIOBJIOKEHUI B HOBYIO CamocrosTenpHoe .
.| DponTanbHbIHA
TEXHUKY u oXpaHy 1 u3yueHue y4eOHOH PRI
OKpYy)Xalollei  cpemsl  OT JUTEPATyPhI P
3arpsi3HEHU I
MPOMBIIIICHHBIMU
BBIOpOCaMu
Hroro mo pazaeny 3
HWroro 3a cemectp 18 18/7,21] 35 320
18/7,2 .
Hroro nmo gucuuiunge 18 ’ 35 3a4eT C OLICHKOM

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdns  peanuzalMM  NPEIyCMOTPEHHBIX  BHMJOB y4eOHOW paOOThl B KayecTBe
00pa3oBaTEeNbHBIX TEXHOJOTMH B MPENOJABAaHUHM JTUCHMIUIMHBI  «['eHepaTopsl  Teriiay
UCIOJIBb3YIOTCS TPAAUIIMOHHAS K MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOT HH.

1. Ina dbopMupoBaHHS HOBBIX TEOPETUUYECKUX U (PAKTHUECKUX 3HAHHHA HCIIOIB3YIOTCS
JEKIHH:

0030pHBIE — I pACCMOTPEHHSI OOIIMX BOIIPOCOB U MOHATHI Kypca «I eHepaTtopsl Teriay,
KOTOPbIE HEOOXOIMMBI JUIsl CHCTEMATHU3aLUU U 3aKPEIUICHUS 3HaHUl;

MH(GOPMAIMOHHBIE — [T 03HAKOMJICHHS] C OCHOBHBIMH MPUHIMIIAMHU TPOCKTHPOBAHUS U
pacyeToB KOTEJbHBIX arperaTtos, a TAKXKe Ul U3y4SHUs IIPOLIECCOB, IPOUCXOIAIINX B DJIEMEHTaX
KOTEJIbHOM YCTaHOBKU;

IpOoOJEeMHbIE - JJIs Pa3BUTUS MCCIEIOBATENbCKMX HAaBBIKOB M H3YYEHHUS CIIOCOOOB
peleHus 3a/1a4.

2. Jlna npuoOpereHHs HOBBIX (AKTUYECKUX 3HAHUM U NPAKTUYECKUX YMEHUH
UCTIONB3YIOTCS TPAKTUYECKHE 3aHATHS:

IPAaKTUYECKOe 3aHATHE B (opMe NpakTUKymMa — OpraHu3anus ydeOHOH paboThl,
HarpaBJIeHHAs Ha PEIIeHNEe KOMIUIEKCHOW y4eOHO-TI03HABATEIbHOM 3a1a4H;

pa3bop pe3ysnbTaTOB TEMATUYECKUX KOHTPOJIBHBIX padoT, aHaIU3 OIINOOK, COBMECTHBIN
MOMCK BAPUAHTOB PAllMOHAIILHOTO PELIEHUs yueOHOU IPOOIEMBI.

3. lns npuoOpeTeHust HOBBIX TEOPETHUECKUX U (PAaKTUUECKUX 3HAHUH, KOTHUTUBHBIX U
NPaKTUYECKUX YMEHUH UCTIONB3YyeTCsI CAMOCTOsITeNIbHAs padoTa:

CaMOCTOSITENIbHOE U3YUYEeHHE YyUeOHO TUTepaTyphl, KOHCIIEKTOB JICKLIHIA;

MOJITOTOBKA K ayTUTOPHBIM KOHTPOJIBHBIM padoTaMm;

BBINOJIHEHUE KyPCOBOI pabOTHI.

4. J11st mpoBeICHUS 3aHSATUN B UHTEPAKTUBHOM (hopme:

OpHMEHTAIMs CTY/IEHTOB Ha 00pa30oBaTeIbHbIC HHTEPHET-PECYPCHI.

paboTa B KOMaHJIe;

CEMHHAap-IUCKYCCUsl — KOJUIEKTUBHOE OOCYXJEHHME KaKoro-iubo CIHOpPHOrO BOIpPOCA,
npo0JeMbl, BBISBJICHHE MHEHUI BIpyIie

B xome mpoBeneHus 3aHATHI  TpeayCMaTpPUBAEeTCS  MCIOJIB30BaHUE  CPEACTB
BEIYHCIIATEILHON TEXHUKU IIpU BBIMTOJIHCHUHW WHAWBUAYAJIIBHBIX SaHaHHﬁ, KOHTPOJIbHBIX pa60T,
KypCcOBOii pabOTHI.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOYHOM aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIHUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Mopozos, A. II. Temnorenepupyromme ycTaHOBKHU. KoTenbHbIE YCTaHOBKH U
naporeHepaTopsl : yueoHoe mocodue / A. I1. Mopo3os, I'. H. Tpyounsiaa ; MI'TY, [kad. TuDC].
Marnuroropck, 2010. - 275 ¢ wn, Tpad., cxemp, Tabm. - URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 342.pdf&show=dcatalogues/1/10748
05/342.pdf&view=true (nara ooparenus: 14.05.2020). - MakpooObeKT. - TEKCT : 37€KTPOHHBIIH. -
Nmeercs neyaTHbINA aHAJIOT.



0) lomotHuTeIBLHASI TUTEPaTypa:

1. AmnronoB, B. H. IlpoektnpoBaHue TEIIOBOH CXeMbI H BBIOOP OCHOBHOTO
00opya0BaHus MpOMbINUIeHHO-0ToNHTENbHON TOC : yueoHoe nmocodbue / B. H. Autonos, T. II.
CemenoBa ; MI'TY. - Marautoropck : [MI'TY], 2017. - 82 c. : un., Tabi., cxeMsl, rpad., 3CKU3HL. -
URL:https://magtu.informsystema.ru/uploader/fileUpload?name=3465.pdf&show=dcatalogues/1
/1514266/3465.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooO6bekT. - TekcT :
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

2. 3nokazoBa, H. I'. DHepreTnka u oxpana okpyskaroriei cpeasl. Kype nekmuii © yae6Hoe
nocobue / H. I'. 3nokazosa ; MI'TY. - Maraurtoropck : MI'TY, 2015. - 1 351eKTpOH. ONT. TUCK
(CD-ROM). - 3arin. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1435.pdf&show=dcatalogues/1/1123
955/1435.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpoobbekT. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

B) MeToanyeckue yKazaHus:

1. OckoinkoB, C. B. Pacuer cuctembl TeMI0CHA0KEHUSI TPOMBIIIIEHHO-KUJIOTO PErHOHA !
yueoHoe mocobue / C. B. Ockoinkos, E. b. Aramutos ; MI'TV. - Marauroropck : MI'TVY, 2015. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. okpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1264.pdf&show=dcatalogues/1/1123
442/1264.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooOsekT. - Tekcr
JJIEKTPOHHLIN. - CBeneHusa 1ocTynHbl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe oGecrieueHue

HaumenoBanue [10 Ne norosopa CpOoK JIeHCTBYS JIUTICH3UH

MS Windows 7 J1-1227-18 o1 08.10.2018 11.10.2021
Professional(zi1s1 knaccoB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB000THO pacnpoctpansemoe [10 0ECCPOYHO
FAR Manager cB00OOaHO pacrpocTpansemoe [10 OECCPOUHO
Bpaysep Yandex cB00OTHO pactpoctpansiemoe 110 0EeCCPOUHO
bpaysep Mozilla Firefox  |cBoGoaHo pacnpocTpansiemoe [10 6eccpodHo
MS Windows 10 11-1227-18 o 08.10.2018 11.10.2021
Professional (ms xmaccoB)

IIpodeccnonasbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
| HasBanue kypca | Ccpuika |




MexnayHnapoanas 6a3a CipaBOYHBIX M3JaHUH 110
BCEM OTpacysiM 3HaHmit SpringerReference
MexnyHapoaHas KOJIIEKIIUS Hay4HBIX
IIPOTOKOJIOB IIO pa3JIMYHBIM OTpaCIsAM 3HAaHUHI
Memz[yHapoz[H ast Oasza ITOJTHOTEKCTOBBIX
JKypHAJIOB Springer Journals

http://www.springer.com/references

http://www.springerprotocols.com/

http://link.springer.com/

MexayHapoaHas c(PepaTnuBHAA u

ALYHApOZ peep http://scopus.com
INOJIHOTCKCTOBAA CIIpaBO4dYHAas 6333. JAHHBIX
MexnyHaponHas HayKOMETpHUYeCKas

pedeparuBHas U MoaHOTEKCTOBas Oaza maHubix [http://webofscience.com
Hayanbix n3ganuii « Web of sciencey
DeKTpoHHBIE pecypcbl ondmoreku MI'TY um.
I".1. HocoBa
Poccuiickas T'ocymapcTBeHHast OuOnmoTeka.
Karanoru
Uudopmanuonnas cuctema - EnnHoe OKHO
JI0CcTyna K MHGOPMAIIMOHHBIM pecypcaM
[Touckosas cuctema Axanemus Google (Google
Scholar)
HannonanbHas
uabopMaonHo-aHanutudeckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC Hay4YHOTO IHUTHPOBAHMUS
9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

http://magtu.ru:8085/marcweb2/Default.asp

https://www.rsl.ru/ru/4readers/catalogues/

URL.: http://window.edu.ru/

URL.: https://scholar.google.ru/

MartepuaiabHO-TeXHUYECKOE 00ecreueHre IUCIUTUTHHBI BKITIOYAET:

JIeKIMOHHBIE AyJUTOPUU: MYJIbTUMEIUHHBIE CPEICTBA XpAHEHHWs, MepeJadd u
npeiacTaBieHuss HMHQoOpManuu (MHTEPAKTHBHAs JIOCKAa B KOMIUIEKTE C MPOEKTOPOM U
KOMITHIOTEPOM); I€MOHCTPALIMOHHBIE CTEHIbI, TUIAKAThI, HATJISTHBIC TIOCOOHS.

ITomerieHust A caMOCTOSATENbHOW PAaOOTHI: MEPCOHATIbHBIE KOMITBIOTEPHI C MAKETOM
MS  Office, Bo-xomom B MHTepHer W ¢ JOCTYIIOM B  3JIGKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

AynuTopuun IS MPAKTUICCKUX 3aHATUH, TPYIIIOBBIX WHIMBUIYAIBHBIX KOHCY/IbTAIIHM,
TEKYIIET0 KOHTPOJS U MPOMEKYTOUHON aTTECTAllUU: JEMOHCTPAIMOHHBIE CTEH[BI, IJIAKAaThI,
HarJISIIHbIE TTOCOOMSI.

[lomemenuss 1 XpaHeHUs U OPOPUIAKTHUECKOrO OO0CIy)KMBaHHUSI y4eOHOIo
obopynoBanus: Illkadel u cremnaxu A XpaHeHHs y4eOHO-METOJMYECKOM JOKYMEHTaIuH,
y4eOHOTro 000pyI0BaHUS M yueOHO-HATTISTHBIX TTOCOOUIA;

MHCTDVMEHTHI U 000DVIIOBAHUE IS OOCTVIKHBAHUS



Hpunioxenne 1
YueOHO-MeTOANYeCKOE O0ecTieYeHrne CAMOCTOSITEILHOI padoThl 00y4yaromuxcst

AyIuTOpHAs CaMOCTOSATENbHAS pad0oTa CTYJJCHTOB Ha MPAKTUYECKHUX 3aHATHUAX
OCYIIIECTBJISIECTCS 10J] KOHTPOJIEM IIPENOAABATENS B BUAE PEIICHNUS 33/1a4 U BBIIIOJHEHUS
YIPaKHEHHH, KOTOPBIE OIIPENENsieT IPENno1aBaTelib s CTyACHTA.

BueaynuropHas camoctosiTesibHas paboTa CTyIEHTOB OCYILIECTBIISICTCS B BUEC U3YyUCHHS
JUTEpaTyphl [0 COOTBETCTBYIOLIEMY pa3/ieny ¢ IpopadoTKOM MaTepuana.

Ilpumepnt 3a0anuit ayoumopHvlx KOHMPOJIbHBIX PAdOm

AKP Nel, 2 IIpyuHuMnuaj bHble cXeMbl MOJy4YeHHsl TeNJI0BOii YHePTUM.

1. Amnanu3 cxem nosiyuyeHus TEIIOBON SHEPTUU

2. V3yuuTh NpUHOUNHATBHBIE CXEMbl NOJYYEHUs TEIUIOBOW SHEPIUU U3 OPraHUYECKOro
TOIIMBA

3. M3yunTe NpUHIMNHATGHBIE CXEMBI MOJYYCHHS TEIUIOBOH DJHEPTrUM W3 SIIEPHOTO
TOIUIMBA.

4. V3yuuTh NpUHUUIHUAIBHBIE CXEMbl MOJYUYEHHS TEIJIOBOM 3HEPIUU 32 CUET COJHEUHOU
SHEPTUH U F€OTEPMAJIbHBIX BOJ

AKP Ne3, 4. CocTaB ¥ XapaKTepUCTUKHU TOILJIMBA

3anaua 1

Omnpenenuts coctaB paboueit Macchl yensionnckoro yriust Mapku b3, ecnu coctaB ero roproueit
maccer: Cr =71,1%, Hr = 5,3%, Snz = (Sopz+Sxz)= 1,9%, Nr =1,7%, Or = 20,0%; 3015HOCTh
cyxoii Maccel Ac = 36% u BnaxxHOCTh pabouas Wp = 18,0%.

3anava 2

Onpenenuth cOCTaB roproueii Macchl KU3€OBCKOTO YTt Mapku [, ecniu coctaB ero padoueit
Mmacchl: Cp =48,5%; Hp = 3,6%; Snp = 6,1%; Np = 0,8%; Op =4,0%; 3015HOCTb CyX0Ol Macchl Ac
= 33,0% u BnaxxHoctb padouass Wp = 6,0%.

3anaua 3

Cymka 6epe30BCcKoro yriisi ¢ cocraBoM pabdoueit maccel Wp = 33%; Ap = 4,7%; Sp = 0,2%; Cp =
44,3%; Hp = 3,0%; Np = 0,4%; Op = 14,4%; npou3BOIUTHCS MPU PA3OMKHYTOU CXEMeE.
Onpenenuth coctaB paboueit maccol nojacymensoro 10 Wp = 10,0% tomnusa.

3agaua 4

OnpenenuTh COCTaB rOproYeit MacChl HEPIOHTPHHCKOTO YTJIs, €CJIM H3BECTEH COCTaB paboueit
maccel: Wp =9,5%; Ap = 12,7%; Sp = 0,2%; Cp = 66,1%; Hp = 3,3%; Np = 0,7%; Op = 7,5%;
3agaua 5

Omnpenenuth paboYHiA COCTaB SCTOHCKHUX CITAHIIEB, €CJIM U3BECTECH DJIEMEHTAPHBIN COCTaB
roproueit maccel: St = 5,25%; Cr = 72,13%; Hr = 10,16%; Nr = 0,33%; Or = 12,13%; Pabouas
macca umeet: Wp = 13,0%; (CO2)xp = 16,5%; Ap = 40,0%.

AKP Ne5, 6,7, 8 DuU3MKO-XUMHYECKHEe OCHOBBI Mpolecca ropeHust

3amgada 1

OrnpenenuTh HU3IIYIO U BBICIITYIO TEIJIOTY CrOpaHus paboyeil MacChl YeIIOMHCKOTO YTl MapKu
b3 cocrasa: Wp = 18,0%; Ap =29,5%; Sap = 1,0%; Cp = 37,3%; Hp = 2,8%; Np = 0,9%; Op =
10,5%.



3amaua 2

OnpenenuTh HU3IIYIO M BBICIIYIO TEIUIOTY CTOpaHus pabodyeil MacChl Ky3HEIIKOTO YIiist Mapku /1,
€CJIM cocTaB ero roproyveit maccol: Snz = 0,4%; Cr = 78,5%; Hr = 5,6%; Nr = 2,5%; Or = 13,0%.
3onpHOCTH cyx0il macchl Ac = 15,0% u BiaxknocTs padouas Wp = 12,0%.

3anaga 3

OnpenenuTh HU3IIYIO M BBICIIYIO TEIUIOTY CTOpaHus padoyeil U CyX0i MacChl IOHEIIKOTO YTJIst
Mapku [, eciii U3BECTHBI €0 HHU3IIas TEIUI0Ta cropanus roproueid Maccel QHc = 33170 x/Ix/kr,
30JIbHOCTB CyX0ii Macchl Ac = 25,0% u BnaxkHocTh padouas Wp = 8,0%.

3anava 4

Onpenenuth 00bEM MPOTYKTOB IMOTHOTO CTOPAHUS HA BBIXOJIC M3 TOMKH, a TAK)KE TCOPSTHUUCCKUI
U JICWCTBUTEIBHBINA 00BEMBI BO3yXa, HEOOXO0IMMBIE [Tl cropaHusi 1M3 mpupogHOTro rasa
Craspornonbsckoro MecropoxaeHus cocrasa: CO2 = 0,2%, CH4 = 98,2%, C2H6 = 0,4%, C3HS8 =
0,1%, C4H10 = 0,1%, N2 = 1,0%,. Koadpunuent n3oniTka Bo3ayxa B Tonke at = 1,2.

3anaua 5

Ornpenenutb, HACKOJIBKO 00bEM Ta30B 3a MapolieperpeBaresieM MPeBOCX0IUT 00beM BO3ayXa,
MOCTYTIAIOMIETO Yepe3 TOPEIKH B TTAPOBOM KOTJIE ¢ M30BITKOM BO3]IyXa 3a TOIIOYHON KaMepoi
1,20, mpucocamu Bo3nyxa B Heit 0,05, B nbutecucteme 0,04 1 mpucocamu BO3yxa B
naponeperpesarene 0,03. TormBo — npoMnpoayKT kaMeHHbIX yrieid Mapku I' (Ilpunoxenue 1,
TOITHBO No7).

3agaua 6

OnpeaenuTb COCTaB MPOAYKTOB cropanus B xoasmnumx raszax (VR0O2, VN20, VH200, Vz0, Vz) npu
CKMraHuU JoHeukoro yris Mmapku [l (mpunosxenue 1, Tonmuso Nel) ipu oo = 1 1 u30bITKE Bo31yXa
B yxosammx ra3zax oyx = 1,35.

3anava 7

Kak u3menstcs 00beM 1 00beMHBIE JOTH TPEXAaTOMHBIX Ta30B U BOJSHBIX MApOB, €CITU MPU
CKMTaHUU YeIsiOMHCKoro Oyporo yris (npunoxenue 1, Torumso Nel2) n30OsiTok Bo3ayxa
yBenuuuTh ¢ 1,2 go 1,3?

3agaua &8

BBITIOTHUTE pacyeThl TOPEHUS TOTUTMBA. BU TOTUMBA BEIOpATh COTJIACHO BapHUaHTaM 3aaHWs
JUTSL KypCOBOM pabOThI

AKP Ne9. Oco0eHHOCTH KOHCTPYHPOBAHHUS KOTJIOB.

1 M3yuuTh NpUHIMOHAIBHBIE CXEMBbI TOJIyUYEHHS TEIJI0BOM SHEprun
2 TIpoBepka BBIMOJIHEHHBIX 3a/laHHUH

AKP Nel0. CoBpemeHHBIE 0TeUeCTBEHHbIE H 3apy0esKHbIe KOTJIbI HA POCCHIICKOM PBbIHKE:
0CO0EHHOCTH KOHCTPYKIMH, IPEeMMYIIIeCTBA U HEJOCTATKH

[To xaTamoraMm OT€4eCTBEHHBIX U 3apyO0eKHBIX MPOU3BOIUTENENH U3YUUTh YCTPOMCTBO KOTJIOB,
0XapaKkTepHU30BaTh OCOOCHHOCTH KOHCTPYKLIUH.

AKP Nell KoHcTpyKTOpPCKHMI M TOBEPOYHBIN pacyer KotJa. Lleau u 3axa4m pacuera.
HopMaTuBHBIN MeTO/ pacyera KOTeIbHBIX arperaroB. TenjoBas cxema KoTJia.

M3yyenne HOpMAaTUBHOIO METOJ1a pacyeTa KOTEIbHBIX arperaroB. IlocTpoeHne TeImoBoi cXxeMbl
KOTJIa COIVIACHO 3a/1aHMUIO.



AKP Nel12, 13, 14 DuTaabnus NPoAyKTOB cropanus U padoyux tei. [loctpoenue |-t
AUATPAMMBbI YXOASIINX ra3oB

3anaua 1
OrnpenenuTh SHTAIBINIO MPOAYKTOB CTOPAHUS Ha BBIXO/IE U3 TOIKH, MOTYy4YaeMbIX IPU MTOJTHOM
cropanuu 1kr kaparanaunckoro yrist mapku K cocrasa: Wp = 8,0%; Ap =27,6%; Snp = 0,8%; Cp
=54,7%; Hp = 3,3%; Np = 0,9%; Op = 4,8%, ecu U3BECTHO, YTO TEMIIEpATypa ra30B Ha BBIXOJIC
u3 Tonku paBHa 6z = 1000 =C, 10751 30161 TOIUIMBA, YHOCUMOM MTPOIYKTaMu cropanus, ayH = 0,85
U TIpUBEJIEHHAs BEJIMYMHA YHOCA 30J1bl CKUTaeMoro Tomiusa Anp.yH = 4,6%. Koaddunuent
n30bITKA BO3ayXa B Tomke 1,3.
3anaya 2
Kak u3zmMeHuTCs 3HTAIBINS NPOAYKTOB CTOPAHUS YXOISAIIUX Ta30B MIPU CKUTAHUU aHTPEHCKOTO
yris (eM. mpuiioxkeHue 1, Torumso Nel3), eciiu ero BIaKHOCTh yBENHUUTH ¢ 34,5 10 45%7?
Temmeparypy yxonsmmx razoB npussth 160 <:C, koadumnment n3dbiTka Bo3ayxa 1,4.
3anaua 3
Kak u3MeHUTCs SHTANBINS IPOIYKTOB CrOPaHUs Ha BBIXOJIE U3 TOMKU MIPH CKUTAHUU
Hazaposckoro Oyporo yris (cM. npuioxenue 1, Tormmuso NelS), eciiu 3aMKHYTYIO CXEMY CYIIKH
3aMEHUTh Ha PA30OMKHYTYIO ¢ BIaxHOCThI0 Wit = 13,0%? Ipunsats Im = 1100 &C,
KoaddurmenT u3opiTKa Bo3ayxa 1,20.
3anava 4
[To pe3ynpTaTam pacueToB ropeHus TOIUIMBa ( 171 33JaHHOTO BapuaHTa) ONPEAeTUTh SHTAIBITHIO
MPOJYKTOB CrOpaHus ISl TONKU, TapoIeperpeBaresi, BOJSIHOTO SKOHOMaii3epa ¢ y4eToM
MOJIcOca BO3/lyXa B Ta30BBIX TpaKTax KoTjia B quana3zoHe temieparyp oT 2000 :C mo 100 ::C.
3amaua 5
ITo pe3ynbraTam pacyeToB noctpouts | — T nuarpaMMy NpoayKTOB CrOpaHUs /Ui TONKH,
naporneperpeBaress 1 BOJSHOT0 3KOHOMaii3epa.
AKP Nel5, 16. D¢ dexTuBHOCTD UCTIOIB30BaHUS TOIUIMBA B KOTJIe. MaTepuaabHbIN U TETJIOBON
OanaHc KOoTenpHOro arperata. [IpuxoaHble 1 pacXoAHbIE CTAThU TEIUIOBOTO OanaHca.

K.IL.J. O6pyrTo
3agaua 1
B Tomke KoTenpHOTO arperaTta mapornpou3BoAUTeNbHOCTRI0 D = 13,4 kr/c cxxuraercs
MOIMOCKOBHBIN yroiib Mapku b2 cocrasa: : Wp = 32,0%; Ap = 25,2%; Snp = 2,7%; Cp = 28,7%;
Hp = 2,2%; Np = 0,6%; Op = 8,6%. CocTaBUTh TEIIOBOI OajgaHC KOTEIHHOTO arperara, eciiu
W3BECTHBI TEMITEpaTypa TOILTMBA IIpH BXoie B Tonky t = 20 :C, HaTypallbHBIN pacxoj ToruBa B
= 4 kr/c, naBnenue neperperoro napa Prn.m = 4 Mlla, Temneparypa neperperoro napa tm.m =
450 <:C, Temneparypa nutaTeabHON BobI tn.B = 150 :C, BemuunHa HeNpepbIBHOW poxyBKH [] =
4%; TeopeTUIeCcKHii 00beM BO31yXa, HEOOXOIUMBIH 1715t cropadus 1kr TormuBa, Vo = 2,94 m3/xr,
00BeM YXOJSIIMX Ta30B HA BBIXOJE U3 MOCIeqHEro razoxoaa V'yx = 4,86 m3/kr, Temneparypa
YXOJISIINX Ta30B Ha BBIX0JIe U3 Tocieaaero Oyx = 160 <:C, cpeansis 00beMHas TEIIOEMKOCTh
ra3oB MMpU NOCTOSTHHOM faBieHuu ¢ = 1,415 kJ[x/(M3K), koadpumuenT n30bpITKa BO31yXa 32
NOCJIEeTHUM ra3oxoJoM ayx = 1,48, remnepaTtypa Bo3ayxa B koTenbHoOH tB = 30 <:C, cpeanss
00BbeMHas TEINIOEMKOCTh BO3/TyXa MU MOCTOSTHHOM AasneHuu ¢ =1,297 kJx/(M3K); conepxanue
B yXoasmux razax okcuma yriepoga CO = 0,2% u TpexaToMHbIX Ta3oB RO2 = 16,6% u notepu
TEIJIOTHl OT MEXAaHUYECKOW HEMOIHOTHI cropanus Toriupa g4 = 4%. [loTepsiMu TEMIOTHI €
(bU3UYECKON TEIIOTOM 1UTaKka npeHeopeyb.
3anava 2



Hackonbko Mensiercst Qpp Oyporo yris YensOnHCKOro MecTOpoKIeHus (CM. mpuioxeHue 1) mpu
U3MEHEHUHU TeMIIepaTyphl MpeaBapuTebHOro nogorpesa Bozayxa ¢ 40 go 80 <:C? I1pu permenun
3aauu IpuHATh 00 = 1,22,

3amaua 3

OnpenenuTtsb pacrojiaraeMyro TeIIoTy (ppesepHoro Topga (cM. npuiioxxkeHue 1), a Tak xe
SHTAJIBIINIO YXOJASAIIMX ra3oB Npu u3MeHeHuu BiaxkHoctu Wp ¢ 50 1o 40%. Ilpunsrs:
TEeMIEepaTypy XoJoaHoro Bo3ayxa 30 <:C, mpenBapuTEIIbHO MOJOTPEBa BO3IyXa Ha BXOJIE B
BO3AyXomnogorpenarens - +50 :C; oTHOIIEHHE pacxoa BO3AyXa Ha BXOJIE B
BO3/yXONOJOIrpeBaTeb K TEOPETUIECKU He0OXoaumMoMy o= 1,25; u30bITOK BO31yXa 3a KOTJIIOM O
yx = 1,40; remmnieparypy yxomsammx razoB vyx = +150 £:C; TemnepaTypy TOIUIMBA IPUHSITH

+20 =C.

AKP Nel7, 18 IIpoBepka BbIIOJIHEHHBIX padoT. 3aueTHOe 3aHsATHE.

IIpumepHBIE TECTHI
Tectsl no pasaeny «O0mMe XapaKTePUCTHKH KOTEJIbHbIX YCTAHOBOK)
1. Yem 3anaercs ABrkeHue paboueil cpelibl B TapooOpa3yroImux Tpyoax KOTIOB C
€CTECTBEHHOU LUPKYISIUEH?
1) nuTaTenbHBIM HACOCOM;  2). HUPKYJIALUOHHBIM HACOCOM;
3) HOANUTOYHBIM HacocoM; 4) ABMXKYIIUM HAallOPOM LIUPKYIISILIUH.
2. YeMy paBHa KpaTHOCTb UUPKYJISALUH 1715 IPIMOTOYHOTO KOTia?
1). 25; 2).10; 3)5; 4)1.
3. Kakoii 2j1eMeHT OTCYTCTBYET B IPSMOTOYHBIX KOTIaX?
1). sxoHOMaif3ep; 2). Bo3ayxomojorpeBarens; 3) Oapaban; 4) ropeiku.
4. Yxaxure 0003HaYeHUE TUIIOpa3Mepa KOTIa ¢ MHOTOKPATHOM NPUHYAUTEIbHOM
LUPKYJISIUEN U IPOMEKYTOUHBIM ITapoIeperpeBaTenem?
1). E-220-10; 2).I1-500-25; 3) AKBp-10-13; 4) [IpII-670-18,8.
5. Ilpu kaKoM JaBlIeHUH KOTJIbI C €CTECTBEHHOM LUPKYIALuel He MoryT paboTats (B MIla)?
1).1; 2).39; 3)12; 4)175.
6. UeMy paBHBI CpeIHHE IOTEPH C YXOASIIMMU T'a3aMH JUJIsl COBPEMEHHBIX SKOHOMHYHBIX
KOTJIOB (B %)?
1)0,5; 2).1,0; 3)5-8; 4)50.

TecTnl Mo pazeny «OCHOBHbBIE 3JIEMEHThI KOTEJIbHBIX YCTAHOBOK)
1. VckirounTe U3 TEIIOBOTO OajlaHca MmapoBOro KOTJia, padoTaroIIero Ha MPUPOIHOM Tas3e,

COOTBETCTBYIOILYIO CTaThlO TEIJIOBBIX MOTEPb.
1) yepe3 orpaxkaeHus:; 2) ¢ yXOASIIUMHU ra3aMu;
3) ¢ ¢uznyeckoit TermI0TOM 1IIaKa; 4) ¢ MEXaHMYECKOW HETIOIHOTOM CropaHusl.
2. UckmrounTe U3 epedHs MOBEPXHOCTEN HAarpeBa KOTJIa IOBEPXHOCTh, HE OTHOCALIYIOCS K
MCIIAPUTEIIbHBIM.
1) nogbeMHbIe KpaHHbIE TPYOBI; 2) (PECTOHBI;
3) KOHBEKTHBHbIE KUIISITHIIbHBIE ITy4KH; 4) MaporneperpeBaTeb.
3. Hanbonpbunii BO3MOKHBIIN TeMIlepaTypHbIH Harop JTOCTUTaeTcsl Mpu:
1) mpsiMoTOKe; 2) IEPEKPECTHOM TOKE; 3) IPOTUBOTOKE; 4) CMEIIAHHOM TOKE.

AKP Ne19, 20, 21



1. M3ydeHune KOHCTPYKIHUII TOMOK JUISl CKMTAHUS TBEPJOTO (IBUIEBUIHOTO M KYCKOBOTO)
TOILJINBA, KHJIKOTO U Ta3000pa3HOT0 TOILIUB.

2. BbINOJHEHHE TEMIOBOI0 IOBEPOYHOIO PAcyeTa TOIKU COITIACHO 3a1aHHIO.

3. AHanu3 pe3yabTaToB pacueToB.

AKP Ne22 I'opesikn 1J151 CXKUTAHUS NbLJIEBUAHOT0, SKUAKOT0 M Ta3000pa3HOI0 TOIIMBA.
JAnddy3nonHoe u KUHETHYECKOE TOPEHUeE.

N3yuenne 0coOEHHOCTEH KOHCTPYKITUU TOPEIIOYHBIX YCTPOMCTB JIJIsl COKUTAHUS PA3IMYHBIX BHJIOB
TOIUTMB ¥ METOJIUK MX pacyera.

AKP Ne23, 24, 25 Haznauenue n kjaaccuukanus napomneperpeBaresiei.
KoHcTpyknumu 1 KOMIIOHOBKA NaponeperpesBaresiei.

1. 3y4yeHue TUIIOB SKpaHHBIX TpyO, TpyO maporeperpeBareneil ¥ BOJISHBIX YKOHOMaNi3epoB.

2. Haznauenwue u knaccudukanus napomneperpenareneii. KoHCTpyKinu 1 KOMIIOHOBKA

naporneperpeBareneii.

3. BeinonHeH#e TernIoBOro NOBEPOYHOr0 pacieTa KOHBEKTUBHBIX ITyUYKOB COTJIACHO 33JIaHUIO.
4. Ananu3 pe3yJIbTaToB PacyeTOB

AKP Ne26,27 XBocToBbIE TOBEPXHOCTH KOTEJIBLHOI0 arperata. JKOHOMai3ephbl

1.BoinonHeHue TermnoBoro KOHCTPYKTUBHOTO paciyeTa YKOHOMai3epa COrIacHO 3aJaHHIo.
2. AHanu3 pe3yabTaToB PacueToB

AKP Ne28. TenuioBoii 0a1aHce KOTEJBHOIO arperara

1. CocraBieHue TEMIOBOro OanaHca KOTEIBHOTO arperara Mo pe3ylbTaTaM TeIIOBBIX
pacyeToB TONMKU, KOHBEKTUBHBIX TyYKOB U BOASIHOr0 3koHOMai3epa (AKP Ne21, 25, 27)

AKP Ne29 Cxema pacyera HUPKYJISALHA

1. TloctpoeHue cxembl HUPKYISALUHN TAPOBOJISTHON CMECH B KOTJIE.
2. TIpoBepka BBINOJHEHHBIX padOT

AKP Ne30 Cucrembl ra3oBo31yHIHOTO TPAKTA. AJpoAMHAMMYECKHE CONIPOTHBJICHMS.
JIbIMOBBIE TPYOBI.
3amgaua 1
OnpeaenuTh KOHIIEHTPALUIO JUOKCH/IA CEphl y TOBEPXHOCTHU 3E€MIJIU JIJISl KOTEJIbHOM, B KOTOPOM
YCTAQHOBJICHBI JIBa OJJUHAKOBBIX KOTJI0arperara, paboTalonx Ha BHICOKOCEPHUCTOM Ma3yTe
cocraBa: Wp =3,0%; Ap=0,1%; Snp =2,8%; Cp = 83%; Hp = 10,4%; Op = 0,7%, eciii ©3BECTHEI
BbIcOTa 1bIMOBOM TpyOb! H = 3 1M, pacuerHslif pacxoa tomuea Bp = 0,525kr/c, Temneparypa
ra3oB Ha BXO0Ji€ B IbIMOBYI0 TpyOy 6.1 = 180 :C, Temneparypa ra3oB Ha BbIX0JI€ U3 IBIMOBOU
TpyOb! O11.1 = 186 :C, xod(dumeHT n30bITKa BO3AyXa Mepe]] Tpyooit o 1.1 = 1,5, Temmeparypa
oKpykatomiero Bo3ayxa ts = 20 :C, 6apomeTrpudeckoe naBieHue Bo3ayxa ho = 97*103 Ila,
KO3 PULIMEHT, yUYUTHIBAIOIINNA CKOPOCTh OCAXKICHHS JMOKCUIA cephl B aTMocdepe, F = 1,0;
KO3(PPUIIMEHT, yYUTHIBAIOIIUN YCIOBUS BBIXOA MIPOAYKTOB CTOPAHHUS T'a30B U3 YCThs IBIMOBOH



Tpyosr M = 0,9; ko3 dunmenT crpatuduxauu atmochepsr A = 120 C2/3 * rpaal/3 u dhonoBas
KOHIIGHTpALUS 3arpsi3HeHUs aTMocdepbl JuokeuaoM cepbl paBHa  0,03*10—6 kr/m3.
AKP Ne32 CucreMbl NOATOTOBKH MUTATEJIbHON BOJBI.
1.U3ydyenne GpU3NKO-XUMUYIECKUX XapPAKTEPUCTHK BOJIBIL.
2. CoBpeMeHHBIE CTIOCOOBI OYMCTKHU BOJIBI (TTPE3CHTAIIHS TOKJIAIOB )



MpunorkeHue 2

OueHoYHBIE CpPeICTBA /s NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTaluu
no aucuuruiuae ['eneparopsl Tera

Koxa
NHauKaTop 10CTHKEHH S
HHANKAT OueHo4yHbIE CpeCcTBA
KOMIIeTEeHIIHH
opa
[IK-5 - Cnoco0GeH BBINOTHUTH CIEUUATBHBIE pPAacdeThl JUIsi TPOCKTUPOBAHHS KOTEIbHBIX,

HCHTPAJIbHBIX TCIVIOBBIX TYHKTOB

I1K-5.1

CocTaBiser TeIIOBYIO CXEMY U
BBITIONTHSIET — THJIPABIMYECKUE
pacueTsl TpyOOIpOBOI0B
KOTEJIbHBIX, [EHTPATBHBIX
TEIUIOBBIX MTyHKTOB

TeopeTnyeckue BONpPOCHI:

1. Pomp ®W MeCTO OHEPreTUKH B HAPOIHOM
xo3sancTBe Poccun.

2. CaezmeHus 0 cUCTeMax TEIUIONOTPEOICHHUS.

3. Temorenepupyromasi  yCTaHOBKa U €€
DIIEMEHTHI.

4. IlepcnekTUBBI U  OCHOBHBIE  TEHJACHLUU
pazButus TI'Y.

5. Kunaccudukanus, OCHOBHbIE HampaBlIeHUS
WCIIOJIb30BaHUSI HICTOYHUKOB TEILIOBOM YHEPTHH.

6. TpamunuoHHbIe u HETPaTUIMOHHbIE
WUCTOYHUKH TETUIOBOM SHEPTHUH.

7. BropuuyHble UCTOYHUKH TEILIA.

8. TommmBHO-PHEPreTHYECKUE pecypchl,
KiaccuuKanus, CTpyKTypa.

9. Bo0300HOBISIOMKECS U HEBO30OHOBIISIOIINECS
pECypCHI.

10. O6bvem u pasmenienue TOP B Mupe, pernonax
Poccun, TenaeHny pa3BuTHs OanaHca.

11. Opranmueckoe TOIUIMBO, Kiaccupukaims,
IPOMCXOXKACHUE.

12. DneMeHTHBIN M TEXHHYECKUN COCTAB TOTLINBA.

13. IlpuBeneHHbIe XapaKTEPUCTUKHU TOTLINBA.

14. VYcnoBHOE TOMIUBO.

15. MecTHOE TOIUHBO.

16. TBepmoe TOIIMBO, COCTaB U CBOWCTBA.

17. Xuakoe TOMIUBO, COCTaB U CBOICTBA.

18. Tazo00pa3HoE, cOCTaB U CBOMCTBA.

19. SlnepHoe TOIIMBO, COCTaB U CBOWCTBA.

20. HerpamumoHHbIE  WCTOYHHKH  TEIUIOBOM
DHEPTUU: TeNuO- W TeOTepMAlbHbIE YCTAHOBKH —
KJIAaCCU(UKAIINS, TICPCIIEKTUBHI HCITOTH30BAHHSI.

21. Bropuunsle TOP  Temioncrnosb3yromux
YCTAaHOBOK Pa3JIMYHBIX TIPOU3BOJICTB.

22. Metoasl U CHOCOOBI TOJIYYEHHUS TEIUIOBOM
DHEPTUU: KITACCUPUKAIHS METOIOB.

23. OcHOBHBIE TIOHATHUS U OMPEEICHUS Tpolecca
TOpEHHUS.

24. XuMudecKkue peakiuy mporecca ropeHusl.

25. llenHbIe peakIMy rOPEHUS TOILIHBA.

26. I'omoreHHOe ropeHUe.

27. T'eTeporeHHOE TOpPEHUE.

28. Jlu¢¢dy3noHHOE TOpEeHue.




29. TypOyneHTHOE ropeHue.

30. T'openwue KarM >KUIKOTO TOILINBA.

31. T'openue yacTull yriepoja.

32. KOHCTPYKTOPCKMI ¥ TOBEpOYHBIH pacyer
KOTJIa

33. MarepuanbHbIii U TEIJIOBOM OaaHChl KOTIA.

34. TermmooOMEeH B TOITOYHOM yCTPOMCTBE.

35. KoHBEKTHBHBIE TOBEPXHOCTH HArpeBa.

36. Cxema ra30BO3IYIIHOTO TpakTa
TEIIOreHepaTopa.

37. Pacder ra3oBoro Tpakra.

38. Pacuer Bo3nymHoro tpakta TI'Y.

39. Kot Ha  OpraHMYecKOM  TOILIHMBE
Kkiaccuukanus, pabodre mapamerpel,

40. KoTiibl C €CTECTBEHHON W TNPUHYAUTEIbHON
UUPKYJIALUEH

41. TIpsMOTOYHBIE U BOJOTPEUHBIE KOTJIBI.

42. CxeMbl KOTJIOB: Yyr'yHHBIC, TOPH30OHTAIBHO U
BEPTUKAIBHOBOJIOTPYOHBIE U JIP.

43. CoBpeMeHHbIE OTEUECTBEHHBIC U 3apyOEKHbBIE
KOTJIBI HA POCCUICKOM DPBIHKE.

44, Cxembl ABWKEHHS BOJbl W MApPOBOASHON
CMECH B CUCTEMAX C €CTECTBEHHOM U IPUHYIUTEIBHOU
LUPKYJIALUCH.

45. Pu3MKO-XMMHUYECKHUE XapaKTEPUCTUKHU BOJIBL.

46. MeTtobl 00pabOTKH BOJIBI

47. CxeMbl 1 KOHCTPYKIIMH JI€adPaToOpOB.
TpeGoBanusi, npeabABIsIEMbIC

TecTbl:

1. Yem 3anaercs ABrkeHue paboueil cpeibl B
napoo0pa3yrnx Tpydax KOTJIOB C €CTEeCTBEHHOU
LUPKYJISIUein?

1) nuTaTenbHBIM HacCOCOM;  2). UPKYISAIUOHHBIM
HAacocoM;
3) HOAMUTOYHBIM HacocoM; 4) ABMXKYIIMM HallopoM
UPKYISIUH.

2. Yemy paBHaA KPaTHOCTb IUPKYJISIIUH JIIS
OPSIMOTOYHOTO KOTJIa?

1).25; 2).10; 3)5; 4) 1

3. Kakoif a1eMeHT OTCYTCTBYET B PSAMOTOUHBIX
KOTJIax?

1). sxoHOMA3€Ep; 2). BO3AYXOMOAOTpEBaTENb; 3)
OapabaH; 4) ropenku.

4. Vxaxure 0003HaUeHUE TUITOpa3Mepa KOTa ¢
MHOT'OKPAaTHOW PUHYINUTEIBHON [UPKYJSALHEN U
IPOMEXYTOUHBIM TaporieperpeBarTesiemM?

1). E-220-10; 2).I1-500-25; 3) IKBp-10-13; 4)
[pI1-670-18,8.

5. Ilpu KakoM JaBIE€HUH KOTJIbI C €CTECTBEHHOM

UpKYyIsAnueit He Moryt pabotats (B MIla)?
1).1; 2).39; 3)12; 4)175.

6. Uemy paBHBI CpeIHHE IOTEPU C YXOAALUIMMHU

ra3amH JJIsi COBPEMEHHBIX 9KOHOMUYHBIX KOTJIOB (B




%)?
1)0,5; 2).1,0; 3)5-8; 4)50.

7. VckmrounTe U3 TEII0BOTO OajnaHca 1apoBOro
KOTJIa, pa0OTaroIero Ha MPUPOTHOM rase,
COOTBETCTBYIOIIYIO CTaThIO TEIUIOBBIX MTOTEPb.

1) uepe3 orpaskaeHus; 2) ¢ yXOASIIUMU ra3aMu;

3) ¢ pu3HUECKO TETUIOTOM MITaKa; 4) C MEXaHUYEeCKOH
HETOJHOTOI cropaHusl.

8. MckimounTe U3 mepeyHs MOBEpXHOCTEH HarpeBa
KOTJIa TOBEPXHOCTh, HE OTHOCALIYIOCS K
UCTIAPUTEIIHHBIM.

1) mogbeMHBIC SKpaHHBIE TPYOBI; 2) PECTOHBI;

3) KOHBEKTUBHbBIC KUMSATHIbHBIC MTY4KH; 4)
naporneperpeBaresb.

9. Hanbonpbnii BO3MOKHBIN TeMIlepaTypHbIi
HAIOp JAOCTUTAETCS TIPU:

1) npsimoTOKe; 2) IEpPEKPECTHOM TOKE; 3)
IPOTUBOTOKE; 4) CMEIIAHHOM TOKE.

HpnMeprle MNPAKTHIECCKUE 3aJaHUs JJIH
IK3aMeHa:

1. B Tomke KOTeIbHOTO arperara
Maponpor3BOIUTENILHOCTEIO D = 13,4 Kr/c coxuraercs
MOJAMOCKOBHBIN yrons Mapku b2 cocrtasa: : Wp =
32,0%; Ap =25,2%; Sap =2,7%; Cp = 28,7%; Hp =
2,2%; Np = 0,6%; Op = 8,6%. CocTaBUTh TEIIOBOI
OayaHc KOTEJIBHOIO arperara, €Civ U3BECTHBI
TeMIepaTypa TOIIUBa pu Bxojie B Tomky t = 20 &C,
HaATypaJIbHBIN pacxo] TorumBa B = 4 kr/c, naBieHue
neperperoro napa Pn.n = 4 MIla, temneparypa
neperperoro mapa tm.m = 450 :C, Temmneparypa
MUTaTENIbHOM Boasl ti.B = 150 :C, Bennunnua
HernpepbIBHOU npoayBkH [ = 4%; TeopeTrudeckuit
00BbeM BO31yXa, HEOOXOIUMBIH JUIst cropanust 1kr
toruuBa, Vo = 2,94 M3/kr, 00beM yXOASIINX ra30B Ha
BBIXOJI€ U3 MOCJeaHero razoxona Vyx = 4,86 m3/kr,
TEMIEpaTypa yXOAAIUX ra30B Ha BBIXOJIE U3
nocnearero Oyx = 160 <:C, cpeansis oObeMHAs
TEIJIOEMKOCTh T'a30B IIPU MMOCTOSIHHOM JIaBJICHUH C =
1,415 x/Ix/(M3K), ko3¢ punment nzbpiTka Bo3ayxa 3a
MOCJIETHUM ra30xoJoM ayx = 1,48, teMneparypa
BO3/1yXa B KoTenbHOH tB = 30 <:C, cpenusisi o0beMHast
TEIJIOEMKOCTh BO3YyXa IIPH MOCTOSIHHOM JIaBJIEHUH C
=1,297 xIx/(M3K); conepkanue B yXoIsIIuX ra3zax
okcuga yraepoaa CO = 0,2% u TpexaTroMHBIX ra3oB
RO2 =16,6% u nnoTepu TEIIOTH OT MEXAHUYECKOU
HENOJIHOTHI cropanus Torusa g4 = 4%. [lotepsamu
TETJIOTHI ¢ (PU3UYECKOM TETUIOTOM IIJIaKka MpeHeOpeyb.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:
[TpomerxyTouHas aTTecTalys MO JTUCHMIUIMHE «l eHepaTopbl Temiay BKIIOYAET TEOPETHYECKUe

BOTIPOCHI, TTO3BOJISIIOIINE OLICHUTh YPOBEHb YCBOCHHS O0YUAIONTUMUCS 3HAHUM, U MPAKTUYICCKUE
3aJJaHMsl, BBISBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOAUTCS B opMe
3a4eTa ¢ OICHKOM.

3ayer Mo JaHHOM AMCHUILIMHE MPOBOAMTCS B YCTHOH (hopMe MO SK3aMEHAI[MOHHBIM OHIIeTaM,
KQKJIbIH 13 KOTOPBIX BKIIOUAET 2 TEOPETHUECKUX BOMPOCA M OJTHO MPAKTHIECKOE 3aaHHE.

IToxa3aTreu 1 KpUTEPUHU OLICHUBAHUS 324eTAa:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyarolMHCA JEMOHCTPUPYET BBICOKUH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMIX OBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKYy «Xxopomo» (4 Oamna) — OOydYaroIIMIiCS JEMOHCTPUPYET CPEIHUM YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTeNIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS IIPU aHATUTUYECKUX ONepalusx, IepeHoce
3HAHUI U yMEHUH Ha HOBbIE, HECTaHIapPTHBIE CUTYAllUH.

— Ha OILICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET HOPOTrOBbIH
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWHA, YMEHHWIH, HABBIKOB, OOYYarOUIHIACS
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHEHHUS TPU ONEPHPOBAHUU 3HAHUSMH M YMEHUSIMH TIPU HX
[IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 0ayuia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTUYECKOro MaTepuasa, J0MyCKaeT CyleCTBEeHHbIE OIMOKH, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAHHs Ha
YPOBHE BOCHPOM3BEACHUS U 00bsACHEHN UH(OPMAIIMH, HE MOKET MOKa3aTh UHTEUIEKTyalbHbIE
HaBBIKU PELICHMsI POCTHIX 3a]1a4.



