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1. MMacnopt

(oH/1a OLIEHOYHBIX CPEACTB JUCHMILTUHBI

«HepCHeKTI/IBHbIe TEXHOJOIHH HEHTPAJTU30BAHHOT0 TeIJI0CHAOKEHHU

Koa konTpompyemoi HaumenoBanue
Ne KonTposmpyembie pa3aesibl (TeMbl)
KOMIIEeTEHI[UU OLIEHOYHOI0
n/n JAMCIUTJINHBI
(WJIM ee YacTH) cpeacrBa
TennoBbIe CETH U TEIUIONOTPEOIAIOIINE Onpoc. IpakTraeckoe,
1 | cucremsl. IlepcieKTUBHBIE TEXHOIOTMH IK-2, T1K-3 3aHsTHE.
Tena0CHA0KEHH s Samura PI'P
MeTob1 onpeiesieHrst TOTPEOHOCTEH Omnpoc. [IpakTuueckoe,
2 | IPOMBIIUICHHBIX IPEANPUATHNA B ITK-2, TIK-3 3aHATHE.
TEIUIOBOI SHEPTHH Sammra PI'P
Mertoauka onpeaeieHus MaKCUMaIbHBIX, Onpoc. [pakTraeckoe,
3 | cpenHUX U roJIoBBIX MOTPEOHOCTEH B [K-2, TTK-3 3aHsITHE.
TEIIOTE KaXKIbIM THIIOM IIOTpeOuTENne amura PT'P
CuHcTeMBbI TOPSYETO BOJJOCHA0KCHHSI, Onpoc. TTpakTuueckoe,
4 oTtoruieHuss. OCHOBHBIE TPUHIIUIIBI, [IK-2, T1IK-3 3aHATHE.
Pa3sBUTHSA TEMIOCHAOKEHUS. Sammura PP
o Ompoc. [IpakTueckoe
[Ipucoenuaenne morpeduTENeH TEIIOTH ’
5 | pucoct P TK-2, TIK-3 samsie.
K TEIJIOBBIM CETSIM. Samra PTP
Omnpoc. [Ipaktuueckoe
Meroauka pacdeTa THAPABINIECKOTO ’
6 JIKa P [IK-2, TIK-3 3aHATHE.
peXUMa CUCTEM TEIUIOCHAOKEHUS Samra PTP
. . Ompoc. [IpakTueckoe
TenmoBoM W MOPOYHOCTHOM  pacyeThl ’
7 N P p [IK-2, T1IK-3 3aHSTHE.
TETUIOBBIX CETEH. Samura PIP
Ompoc. [IpakTnueckoe
[Ipon3BOACTBEHHBIE U OTONUTEIBHBIE ’
8 K(E[GJII)HI;IIIG I1K-2, ITK-3 3aHATHE.
: 3amnura PI'P
Ompoc. IIpakTueckoe
DKCIuTyaTanusi CHCTEM TeTTIOCHAOKESHHS ’
9 y uu IIK-2, TIK-3 3aHSTHE.
MPEATPUSITHI Samyra PT'P
Ompoc. I[IpakTuyeckoe
PerynupoBanue OTIyCKa TEILUIOTHI B poc. 1Ip ’
10 yIHp g I1K-2, TIK-3 3aHATHE.
CHUCTeMaxX TEeIIOCHA0KEHHS. Sampra PIP
M cTOYHUKH TENIIOTH CUCTEM OHpOC. HpaKTI/IIIeCKOC,
11 | remnocHaGXeHUs BTOPUYHBIX IK-2, TIK-3 3aHSTHE.
SHEPropecypcoB. IKOHOMHsI TOTLTMBA 3amura PI'P
TexXHUKO-25KOHOMUYECKUI PACUYET CUCTEM Orpoc. TpakTuueckoe,
12 | TenocHaGXeHUS. [1K-2, T1IK-3 3aHATHE.

OntuMu3 anus CUCTEM TEIIOCHA0KEHUS.

3amura PI'P




2. MIPUMEPHBIY NMEPEYEHHh OIIEHOYHBIX CPEJCTB

IIpencraBiienne
HaunmenoBanmue
Ne Kpartkas xapakrepucTuka OLIEHOYHOT0
OLIEHOYHOT 0
n/n OLI€HOYHOI0 CpeAcTBa cpeacTBa
cpeacTBa
B poHge
[IpakTuueckoe, . O6pa3ert
JunakTuueckuii KOMIUIEKC,
3aHATHE . MPAKTUIECKUX
MpeTHa3HAYEHHBIN AJIs1 PaOOTHI
(cemuHapsbI). . pabor
1. o0yuaromerocs ¥ mo3BOJISIOLIUI
Bomnpocs o
OIICHUBATh YPOBEHb YCBOCHHUS UM
TeMaMm / paszenam
yuyeOHOro Marepuana
JUCITUTUTAHBI
ITpoxyKT caMoCTOSTENLHON PabOTHI CTYACHTA,
MPEJICTaBISIIONINI cOO0M KpaTKoe U3JI0KEHHE B
MMCbMEHHOM BHJIE MOJTYYEHHBIX PE3YyIbTaTOB
TEOPETUUECKOI0 aHAIN3a ONPEIeICHHON HAyYHOH
2. Pedepar p bel 1 Temsl pedepaToB
(y1eOHO-HCCIIeIOBATEIIBCKOM) TEMBI, TIIE aBTOP
pacKpbIBaeT CyTh UCCIIETyeMOM MpoOIeMbl, TPUBOIUT
pa3InuHbIE TOYKH 3PEHHUSI, a TAKIKE COOCTBEHHBIE
B3TJIS/IbI HA HEE.
Kommekt
Pacuerto CpenctBo nIpoBepKU YMEHUN IPUMEHSATh 3alaHU I
MOJIy4YeHHBIEe 3HAHMUSI 110 3apaHee JUTSI BBITIOJTHEHUS
3. rpaduveckas .
AGoTa OTIpeICTICHHON METOIUKE JIJISl PEIICHUS 3aa9 UITH pacyeTHo-
p 3a/laHuil IO MOJYITIO UJTU TUCIUIUIMHE B [IEJIOM rpaduyeckoit
paboThl
. Bomnpocs! k
4. 3auer Hrorosas ¢popma oLieHKH 3HAHHIMA
3a4ery
3.1 KoMIuleKT 3a1aHMH VISl IPAKTHYECKUX PadoT:
5.4 IIpakTyeckue (CEeMUHAPCKHE) 3AHATHS
Ta6auna S
No HaumenoBaHue pasjaesa
Conep:xanue pazaena
/1 JUCIHHUILINHDI
W3MmeHeHne CTPYKTYpHI U TTOBBILIEHUE HAJIE)KHOCTH
1 TeTT0(UKAIIMOHHBIX CUCTEM MPU UCTIOIH30BAHUH

TernaoBbIe CETH U
TETUTONOTPEOISIONINe
cuctemsl. [lepcriekTuBHBIE

2 TEXHOJIOTHH TEIIOCHAOKEHU

KOM6I/IHI/IpOBaHHOFO TEIIOCHAOKEHHUS.

Harpys3KH.

Pacnpenenenue Harpy3ku Mex1y ICTOYHUKAMU TEIUIOTHI
Y BO3MOXHOCTH HCIIOJIb30BAaHUS TEMJIOHACOCHBIX
YCTaHOBOK JJISI YACTUYHOTO 00ECIIeYeHUsT TUKOBOU

Mertobl onpeneneHust
noTpedHoCcTEN

3 | IPOMBIIUIEHHBIX TPEATPUITUN
B TEILJIOBOM dHEPIUU

Mertoapl onpeieNieHus pacueTHON MOTPEOHOCTH B
Teruiore. XapakTepHble rpaduku norpednenus. Pacuer
BHYTPEHHUX TEIUIOBBIIECICHUN B IPOM3BOICTBEHHBIX
nexax. TeraoBoit 6amaHC MPOU3BOJICTBEHHBIX TTOMEIICHHIM.




Mertonuka onpeaeneHus
MaKCHUMaJIbHBIX, CpeI[HI/IX nu

OmnpeneneHre TEIUIOBOM HArpy3kd TMPOM. IUIOHIAJKH,
paiioHa. CoCTOSHHMA W IIyTH TIOBBIIIEHUS HAACKHOCTH

4 TOJIOBBIX IMMOTPEOHOCTEH B
TeTIOTe KaykKIbiM THIIOM TEII0CHA0KEHN . OHepreTuyeckas CYILIHOCTh
N TETUIO(HUKALINY.
norpedurenei
OCHOBHBIE IPHUHIIUIIBI, PA3BUTHS TETUIOCHAOKEHUS:
1. U3meHeHHe CTPYKTYpPHI MOKPBHITHS MUKOBBIX TEILIOBBIX
Cucrembl ropsuero Harpy30k © ToOBbIIeHHEe HajxexHocty TC myrem
BOJIOCHA0KEHUS, OTOTUICHUS. KOMOMHHPOBAHHOTO MCIOIb30BaHUS LIEHTPATU30BAaHHBIX U
S5 | OcHOBHBIE MPUHIIUIIBI, JICLEHTPAIIM30BAHHBIX TEIJIOMCTOYHUKOB.
pa3BUTHUSA TEIUIOCHAOKEHUSI. 2. PanuoHnanbHOE pacHpeiesieHHe Harpy3ku MEexay
HMCTOYHUKAMHU TEILIOTHI u HCII0JIb30BaHUE
HU3KOTEMIIEPATYPHBIX 3HEPropecypcoB id oOecredeHus
UKOBOU TEILIOBOU MOIITHOCTH.
OcHoBHbIE TPeOOBAHUS K PEKUMY JaBJICHUN B BOASHBIX
[Ipucoenuuenue TEIUIOBBIX ceTAX. MeToIMKa pacuyeTra naponpoBO/IOB,
6 | moTpebuTenel TemIoThH K TEIJIOBBIX CETEN U KOHJEHCATONPOBOOB.
TETUIOBBIM CETSIM. [Ibe30MeTpuueckue rpaduku U BHIOOP BUIA
PUCOCANMHEHUS MOTPEOUTENEH K TETIIOBBIM CETSIM.
Meroauka pacuera Meroanka pacuera riApaBINYECKOTO PEKUMA CUCTEM
7 | THAPABIHYECKOrO PEKUMA TeruiocHa0keHus. CxeMbl 3aKperyIeHHs 1aBJICHUS B

CHCTEM TEIUIOCHA0KESHUS «HEUTPAJIBHBIX» TOYKAX. [ uapaBinueckuil ynap u
cpencTBa 60pbObI C HUM.
Temnon3onsMOHHBIE MaTEPUANIBI M KOHCTPYKIUU. TpyObl
Y UX coeauHenus. Bunpl npokinanok. [IpounocTHoOM
pacyeT y4yacTKOB TEIUIOBBIX CeTel
TermoBble CXeMBI 1 METOJIMKA UX pacyeTa. Meroauka u
pacueT TEeIJIOBBIX CXeM KOTENIbHBIX C IPUMEHEHUEM U 0e3
npumenenns [IK. ITytu coBepiieHCTBOBaHUS TEIIOBBIX
cxeM, 000pyZI0OBaHUs U PEKUMOB PaOOTHI
MIPOU3BOJACTBEHHBIX KOTEJIbHBI
BopasiHple  cHCTeMBl  TEIJIOCHAOXKEHHS  MPEATNPHUSTHH.
DKCIUTyaTaIN CHOTEM JByXTpyOHBIE W MHOTOTPYOHBIE BOJSHBIE CHCTEMBI, UX
TOIUIOCHAG KIS CXeMblI, 00J1aCT MPUMEHEHHSI, OCHOBHBIE TPEUMYIIIECTBA n
10 O —— HeJOCTaTKu. BonsHple cucTeMbl C  OAHOTPYOHOU
TPaH3UTHOW UM  JBYXTPYOHOU  pacmpenenuTeNIbHBIMU
CETSAMU.

TermoBo ©W  IPOYHOCTHOU
8 | pacdeTsI TEIIOBBIX CETEH.

HpOI/ISBO,I[CTBeHHBIe n
9 OTOITUTCIIBHBIC KOTCIIBHBIC.

Kpurepun oneHKM NpaKTHYeCKUX H J1a0OpaTOPHBIX padoT:

Hawussicias oneHka npeaycMaTpuBaercs B 1uana3one ot 1 10 3 6amioB, B 3aBUCUMOCTH OT
MPAaBUJIBHOCTH OTBETOB.

Y CTHBIN 0NpOC MO3BOJISET OLIEHUTH 3HAHUSI CTYJIEHTA, IIOJIy4EHHbIE B IIPOLIECCE ayAUTOPHOMN
paboTHI ¢ IperoAaBaTeseM U CaMOCTOSATEIbHON MOJATOTOBKY K JUCIHUILIMHE, a TAKKE YMEHUE
apryMEeHTHPOBAHO IIOCTPOUTH OTBET, CChIIAsICh HA HOPMATUBHBIE NMPABOBBIE aKThl. ONPOC — 3TO CPEACTBO
BOCIHUTATEIHLHOTO BO3/IeHCTBUS npenoaaBarens. OOyuaroniasi GyHKIMS COCTOUT B BBISIBIIEHUU JI€TaNEH,
KOTOpBIE OKa3aJIMCh HEJOCTATOYHO OCMBICIIEHHBIMHU B X0/1€ Y4€OHBIX 3aHATUH U IPU CAMOCTOSTEIbHON
MOJIMOTOBKE K JUCIUILIHUHE.

Kpurepun onenkn:

Onenka «oTinyHO» (8-10 0aioB) BHICTABISIOTCS CTYACHTY, €CIIH:
— TIPOBEEHHOE UCCIIEI0BAHUE U U3JI0KEHHBIN MaTeprall COOTBETCTBYET 3aJaHHOU TEME;
— TpEeICTaBJICHHBIC CBEICHUS OTBEYAIOT TPEOOBAHUIM aKTyaJIbHOCTH HOBU3HBI;
— TIpoJyMaHa CTPYKTYpa U CTHJIb CONPOBOIUTENILHON NPE3EHTALUY;



CTYACHT croco0eH OTBETUTH HA BOITPOCHI IPpCTIOAaBaTeIsd IO TEME.

Orenka «xopoiioy (4-7 6aioB):

MIpe/ICTaBICHHBIN MaTepual COOTBETCTBYET 3a/IaHHOM TeMe, OJJHAKO MPUCYTCTBYIOT HEIOCTATKH B
CBSI3HOCTH M3JI0KEHHS U CTPYKTYpPE CONPOBOUTENILHON MPE3eHTAIUY;
HE BCE BBIBOJIbI HOCAT apIYMEHTUPOBAHHBIN U I0KAa3aTEIbHBIN XapaKTep.

Ouenka «yaoieTBopuTeabHO» (1-3 6aoB):

10.
11.

CTYACHT CII0COO€EH M3JI0XKUTh Mmarepuai, OJHaKO Ha6J'IIO,I[aIOTC${ OTKJIOHCHHUA OT SaﬂaHHOﬁ TEMBI.

3.2 TeMbl AJIs1 CAMOCTOSITEJILHOTO W3y4eHUsI

[Tpobnems! nanbHero TermocHadxkenns. KomOnHupoBaHHas BEIPa0OTKA TEIIOBOM U
AJIEKTPUYECKON SHEPIUH.

TexHosnornu KOMOMHUPOBaHHOTO TeruiocHa0xkeHus. [lokppITre 6a30BOM YacTH TEMIOBOM
Harpy3KH CUCTEMBbI TEIUIOCHA0)KEHUS 3a CUET BBICOKO3KOHOMUYHBIX 0TOOPOB Mapa
terutopukannoHHbIX TypOuH TOLI 1 obecrieueHne MMKOBOM HArPY3KH C TIOMOIIBIO0 aBTOHOMHBIX
NUKOBBIX TeIIOUCTOUHUKOB (AIIT), ycTaHOBIEHHBIX HEMOCPEICTBEHHO Y Aa0OHEHTOB.

I'opsuee BonocHaOKEeHUE; €ro Ha3HAUYEHUE, TpedyeMble mapamMmeTpbl. MeTobl ONpe1e/IeHUs
pacyeTHOM MOTPEOHOCTHU B TEILIOTE.

Oromnenne IMPOMBIIIJICHHBIX 3I[aHI/II>'I. Pacuer BHYTPCHHUX TCHJIOBI)IIIGJICHI/Iﬁ B
IMPOU3BOJACTBCHHLIX IICXAX. Tennosoii bamaHc IIPOU3BOJCTBCHHLIX HOMGH.[CHPI?I.

PaIII/IOHaJIBHOC pasMEIICHUC NCTOYHUKOB TCIIJIOTHI, TCIIJIOBBIX HOI[CTaHIII/Iﬁ HECHTPAJIbHBIX
TCIJIOBBIX ITYHKTOB.

IlepecmoTp MOIX0OA0B K OOECIIEYEHUIO TEIIOBBIX HATPY30K MOTPEOUTENEH U N3MEHEHNE
CTPYKTYPBI TEIUIO(UKALIMOHHBIX CUCTEM T'OPO/IOB.

JleneHTpaIn30BaHHbIE U LIEHTPAJIN30BaHHBIE CUCTEMBI. AKKYMYJIMPOBAHHUE rOpsYei BOJBI.
MeToabl peryaiupoBaHusl OTITYCKa TEIUIOTHl U3 CUCTEM LIEHTPAIN30BaHHOTO TEIJI0CHA0KEHHUS.

BoasHbie TemioBblie ceTu U TeMIiepaTypHble TpauKy PeryJInpoBaHUs OTIYCKA TEIUIOTHI JUIs
KaXJI0T0 TUIIa €€ MOTpeOUTeNeH.

HaI)OBI)IG TCIJIOBBIC CETH U METOJbI PETYJIMPOBAHMUA OTITYCKaA IMapa OT HUX.

[{eHTpaibHOE KaUYE€CTBEHHOE PETYJIMPOBAHUE TENJIOBOM HArpy3KHU Ha TEMJIOMCTOYHUKAX.
N3MeHeHune TeMneparypbl TEMJIOHOCUTENS B 3aBUCUMOCTH OT TEMIIEPATYpPhl HAPYKHOTO BO3AyXa
IIPY MTOCTOSIHHOM PACXO0/I€ TEINIOHOCUTEIISA.

IIepeyeHs BONPOCOB paccMaTpUBaeMbIX IO TeMaM
NPAKTHYECKUX 3aHATHM:

Pa3pgen: TennoBeie ceTu u TCHHOHOTpCGHHIOH_II/IC CUCTCMBEI. HepCHCKTI/IBHBIC TCXHOJIOI'NH
TEIIOCHAOKEHHUS.

1.

Kakum 00pazoM ocymecTBIsieTcss U3MEHEHHE CTPYKTYPhI U MOBBIIIEHUE HAIEKHOCTH
TeTT0(UKAITMOHHBIX CUCTEM MPHU HUCIIOIH30BaHNH KOMOMHUPOBAHHOTO TEIJIOCHA0KEHUS?
Kakum o0Opazom ocymiecTBisieTcss pachpenesieHne Harpy3Ku MEXITy HUCTOYHHUKAMHU TETUIOTHI?
Onumure BO3MOXXHOCTH HCIIOJIB30BAaHUS TEIJIOHACOCHBIX YCTAaHOBOK JJII YACTUYHOIO
oOecrnieueHrs NMUKOBOI Harpysku.



4. TlepeuncnuTe MEPCIEKTUBHbBIE TEXHOJOTHUH TEIUIOCHAOKEHHUSI U YKQKUTE UX OCOOCHHOCTH.

Paznen: Metozp! onpeeneHus NoTpeOHOCTEN MPOMBIIIUIEHHBIX MPEANPUATHI B TEIUIOBOW YHEPTUH.

1.
2.
3.

[Tepeuniciiure MeTOABI OMpEEICHUS PAacu€THON MOTPEOHOCTH B TEIUIOTE.

[lepeunciure W ONMMIIHUTE XapaKTepHBIC TpadUKU TOTPEOICHHS.

C Kako#l 1eNbl0 MPOBOJAUTCS Pacu€T BHYTPEHHUX TEIJIOBBIACICHUN B MPOU3BOJCTBEHHBIX
nexax?

OxapakTepu3yiiTe BaXHOCTh COOJIFOJICHUS TEIUIOBOTO OallaHCa MPOU3BOJICTBEHHBIX
ITOMEIICHHI.

Paznen: Metoauka onpeaeneHus MaKCUMaIbHBIX, CPEIHUX U TOJOBBIX OTPEOHOCTEN B TEIJIOTE

KQXKIBIM THIIOM MOTPEOUTEICH.

1.

2
3.
4

[To kakol cxeme MPOBOJUTCS OINPEEICHUE TEIIOBOM HArpy3KH MPOM. IUIOLIAJKH, pailoHa?
[lepeuncnure akTyanbHble IMyTH MOBBIIICHUS HaAEKHOCTH TeruiocHabxenuss TOC.

B yem 3akmroueHa sHepreTuyeckasi CyuHoOCTh TeTuIopuKaum?

B 4em coCcTOMT CyThb METOJIMKH ONpPEIEICHUS CE30HHBIX MOTPEOHOCTEH B TEIJIOTE KaXIbIM
TUIIOM TIOTPEOUTETCH.

Pa3nen: CucreMsl ropsiuero BOAOCHAO0KEHUs, OTOIUIEHNUA. OCHOBHBIE MPUHILMIIBI, PA3BUTHS

TEIUIOCHA0KEHUSL.
1. OnumunTte OCHOBHBIE NMPUHLMUIBI PA3BUTHS TEIIOCHAOKEHUS?
2. Onummure U3MEHEHUE CTPYKTYPhl MOKPBITUS MMUKOBBIX TEIJIOBBIX HATPY30K U MOBBIIIEHUE
HazexHocTy TOC nyTeM HCHOJIb30BAHUS LIEHTPATU3OBAHHBIX TEIIOMCTOYHUKOB.
3. Onuumre M3MEHEHHUE CTPYKTYPhl OKPBITUS MMKOBBIX TEIJIOBBIX HATPY30K U MOBBIIIEHUE
Haze)kHOCTH TOC MyTeM HMCIOJIB30BaHUS JIELEHTPAIN30BAHHBIX TEMJIOUCTOYHUKOB.
4. B yeM COCTOMUT NMPEUMYIIECTBO HCIIOJIBb30BAaHUS HU3KOTEMIIEPATYPHBIX 3HEPrOPECYPCOB JUIs

obOecrieueHus MUKOBOU TEIUIOBOW MOIIHOCTH.

Pa3nean: [lpucoenuuenue motpeOuTenell TETUIOTHI K TEIUIOBBIM CETSIM.

Cdopmynupyiite OCHOBHbIE TPEOOBaHUS K PEKUMY JIaBJICHHUI B BOJASHBIX TEIIOBBIX CETSIX.
CdhopmynupyiiTe OCHOBHBIE TPeOOBAaHUS K pacuyeTy MapoIpOBOJOB, TEMJIOBLIX CeTel U
KOHJICHCATOIIPOBO/IOB.

C xakoil I1eNpI0 UCHONB3YIOTCSA MbE30METPUUECKHEe TpauKH MPH BbIOOpE CXEeM
HOJKJIIOUYEHUS] MOTpeduTeneil K TemaoBbIM ceTsIm?

[lepeuncnure BuAbl BUABI MPUCOECTUHEHUS MOTPEOUTENEH K TEIJIOBBIM CETSIM.

Pa3nen: Metonuka pacueta THUAPABIMYECKOTO PEKHMMA CHUCTEM TEIIOCHAOKEHUS.

> own

Onumure METOAMKY pacueTa rMApaBIndYecKOro pekuMa CUCTEM TEIJIOCHA0KEHHUS.
[lepeuncanure cxembl 3aKpeIUICHUs JABICHUS B «HEHUTPAIbHBIX» TOYKAaX.

B ueM cymHOCTh THAPABINYECKOTO yAapa M KAaKOBBI CpeJCTBa OOpHOBI C HUM.

[To xakoMy NPHUHIMITY HTPOMCXOJUT BBIOOP CETEBBIX, MOAMUTOUYHBIX, TOAKAYNBAIOIINX U
KOHJICHCATHBIX HAacOCOB,

Paspnen: TeroBoi 1 IPOYHOCTHON pacyeThl TEMJIOBBIX CETEH.

1.

2.

Ilepeuncnure BuABI TEILUIOM3OJALMOHHBIX MATCPHUATIOB U ONMIIUTE BAPUAHTBI MX
KOHCTPYKTUBHOI'O HCIIOJIb30BaHUS.
[lepeuncnure Bunel TpyO mpumenseMblx Ha TOC U ONMIIUTE BUABI UX COCTUHECHUS.



3. Ommmmre BUIBI U CBOMCTBA NMPOKIAJ0K HMCIOJIB3YEMbIX B TEIUIOBBIX CETAX IMPH Pa3bEMHOM
COCMHEHUHU TPYOOIPOBOIOB.
4. B 4yeM COCTOMT BaXHOCTb IPOYHOCTHOI'O pacuera Y4acTKOB TEIUIOBBIX CETEW?

P33Ile.]1: HpOI/ISBOI[CTBCHHBIG 1 OTOIIUTCJIbHBIC KOTCIIbHBIC.

1. Tlepeuncnute BUABI TEIUIOBBIX CXEM M ONUIIUTE METOAMKM MX pacuera.

2. OnummMre METOAUKY U pacyeT TeIJIOBBIX CXEM KOTeJIbHbIX ¢ puMeHeHueM [1K.

3. Onmmmre METOIMKY M PacyeT TEIJIOBBIX CXeM KOTeNbHbIX 0e3 mpuMenenus [1K.

4. TlepeuncnuTte IMyTH COBEPIICHCTBOBAHHS TEIUIOBBIX CXeM, 00OPYIOBaHUS H PEKUMOB PaOOTHI
IIPOU3BOJCTBEHHBIX KOTEJIbHBIX.

Paznen: DkcrumyaTaliysi CUCTEM TETUIOCHAOKEHHSI TPEIIPUATHI.

1. Onwumurte cxemMbl BOASHBIX CHUCTEM TEIUIOCHAOXKEHUS MPeIIpUSTUH.

Onumure 061acTH MPUMEHEHUS BOJSHBIX CHCTEM, OCHOBHBIC IIPEUMYILECTBA U HEOCTATKH.
Bogsabie cucteMbl ¢ OqHOTPYOHOU TPaH3UTHOM paclpeleIUTeIbHOM CEThIO.

Bogsnabie cuctemsl ¢ IBYyXTpyOHOU TpaH3UTHON paclpeeTuTeIbHON CEThIO.

o

Kpurepun onenkmu:

- He 3aUmMeHO 6bICMABNAEMCA CMYOEHMY, eClu OAdH HeNnoaHvlll omeem, TPEICTABISAIOMUN co00i
pa3po3HEHHbIE 3HAHUS IO TEME BOIPOCA C CYIIECTBEHHBIMH OIIMOKAaMH B onpeAeneHusX. [I[pucyTcTByroT
(parMeHTapHOCTh, HEIOTUYHOCTh M3J10kKeHUsA. CTYJeHT HE OCO3HAET CBA3b JIAHHOI'O MOHATHUS, TEOPHUH,
SBIICHUSA C JPYTUMH OOBEKTaMH JUCHUIUIMHBL. OTCYTCTBYIOT —BBIBOJBI, KOHKPETH3AIUs M|
JI0Ka3aTeIbHOCTh U3JI0KEHUs. JOTIOTHUTENbHBIE U YTOUHSIOIINE BOTIPOCH MTPENOaBaTelisi HE MPUBOJIAT
K KOpPPEKIMH OTBETa CTyIEHTa HE TOJBKO Ha TOCTABJICHHBIA BOIMPOC, HO M Ha JPYrHe BOMPOCHI
JMCIUTIIHHBL.

- 3aUMEeNO 6bICMABIAEMCA CIYOEHMY, eCiu OaH NOIHbII, PA36EePHYMblU OMmeem Ha TIOCTaBICHHBIN
BOIIPOC, MIOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTe, T0Ka3aTeIbHO PACKPHITHl OCHOBHBIE
MIOJIOKEHUS TEMBI; B OTBETE MPOCIIEKUBACTCS YeTKasl CTPYKTYpa, JIOTHYecKast MOCIeI0BaTeIbHOCTD,
OTpa’karollasi CylIIHOCTbh PAaCKPhIBAEMBIX MOHATHH, TeOpUH, siBIeHNH. OTBET U3I0KEH JIUTEPATYPHBIM
A3BIKOM B TEPMUHAX HayKu. Mozym Oblmb 0onyujensvl Heoouenul

3.3 Temsbl pedepaton

1. Ilpenmer u coxepxkanue kKypca. Haznauenwe u o0nacTb NPUMEHEHUS UCTOYHUKOB M CHUCTEM
TETIOCHAOKEH U TIPEeITPUATHI

2. CoBpeMeHHOE COCTOSTHHE W MEPCIEKTHBBI PA3BUTHS TEIUIOOHEPreTHKHA B Poccuu u 3a pyOekoM.
[lepcnexTuBbI pa3BuTHs TemocHabxkeHus B Poccun

3. Dkonormyeckue 3amaun. OYNCTKA MPOU3BOICTBEHHBIX CTOYHBIX BOJI OT BPETHBIX BEIOPOCOB

4. TennoBble CeTH W TEIUIONOTPEONSIONINE CHCTEMbl KaK OCHOBHBIE 3BEHBbS CHCTEMBI
TETUIOCHAOKEHUA

5. OcHOBHBIC HaIllpaBJICHUA Pa3BUTUA CHCTCM TEIUIOCHAOKEHHUST B APyrux CTpaHax. 33.)18.‘11/1
COBCPUICHCTBOBAHUSA CUCTEM TEIJI0CHAOKEHHUS

6. Ilpobnembl nanpHero TemocHaOkeHus. KomOuHupoBaHHas  BbIpabOTKa TEIUIOBOM U
JIEKTPUUYECKON YHEPTUI

7. IlpombIIIIEHHOE —TEIUIONOTpPEOCHHE, YPOBHU  TEIUIOMOTPEOJICHUS] PA3JIMYHBIX  OTpacien
MIPOMBILLTIEHHOCTH



8. M3MecHeHHME CTPYKTYpbl M TIOBBIIICHWE HAJACKHOCTH TEIUIOQUKAIMOHHBIX CHCTEM IIPH
WCIOJIb30BAHUN KOMOMHUPOBAHHOTO TETIOCHAOKEHUS

9. TexHonorun KOMOMHHPOBAHHOTO TeruiocHaOkeHus. [lokpbiTHe 0a30BOM YacTH TETUIOBOM
Harpy3kd CHUCTEMBl TEIUIOCHAOXKEHWST 3a CUeT BBICOKODKOHOMHUYHBIX  OTOOpPOB  mapa
terioukaonHeix TypouH TOL[ u obecrnieueHue MUKOBOI HArpy3Kd € MOMOIIBIO aBTOHOMHBIX
MUKOBBIX TEIUIONCTOYHUKOB (AIIT), yCTaHOBICHHBIX HETIOCPEICTBEHHO Y a00HEHTOB

10. [IpenmymiecTBa TEXHOJOTHH KOMOMHUPOBAHHOTO TEIJIOCHA0KEHUS

11. PanmoHanpHOE pacnpeesieHue Harpy3kd MeEXIy HMCTOYHHMKaMHM TEIJIOThl M BO3MOXHOCTHU
HCIOJIb30BAHUS TEIJIOHACOCHBIX YCTAHOBOK JJIsl YACTUYHOI'O 00EeCIeYeHNs] TUKOBOM HAarpy3Ku

12. ITlpuMeHeHus TETUTOBBIX HACOCOB JIJIs TIeJIeH TeTIOCHA0KEHUS

13. [ToBeimieHne 3¢ (HEKTUBHOCTH OOECTICUeHHUs] TMUKOBOM TeroBor momHoctd TOI[ 3a cuer
nepeayn 4YacTy MHUKOBOW TETIOBOW HATPY3KH C MHUKOBBIX BOJOTPEHHBIX KOTJIOB Ha TEIJIOHACOCHBIE
ycranoBkH (THY), ncnonb3yronue HU3KOMOTEHIIHATBHYIO TEIIOTY.

14. CuctemMbl OTOIUICHUS, BEHTUJISILIMU, TOPSIYETO BOJJOCHAOKEHUS U TApOCHAOKEHUS TPEIIPUATUH.
Nx naznauenue. TexHomoruueckoe noTpedIeHUE mapa 1 ropsueit BOIbl.

15. Metoapl omnpeaesieHusl pacueTHON MOTPEOHOCTH B Mape W ropsyei BojJe ISl TEXHOJOTUYECKHUX
HYXJ. XapaKTepHble PeKUMBI U TpadUKH TEIIONOTpedIeHus

16. T'opsiuee BomocHaOKeHHE; €ro Ha3HAYeHHE, TpeOyeMmble mapaMmeTpbl. MeToabl ompeneieHus
pacueTHON MOTPEOHOCTH B TEILIOTE

17. Otonnenne  NpOMBINUIEHHBIX  34aHU.  Pacuer  BHYTPEHHHMX  TEIUIOBBIJCJIEHUH B
IIPOU3BOJACTBEHHBIX LIEXaX

18. TemuoBoii 6amaHC MPOU3BOICTBEHHBIX MOMEIICHNH. OmpeieieHue pacueTHOTO pacxo/ia TeTJIOThI
Ha OTOIUICHUE MPEeANPUATUI

19. Cyrounsie u rogoBeie rpadukn Tertonorpednaenus. OrnpeneneHue MoTpeOHOCTEH B TEIUIOTE H
Xonoue

20. PexxuMbl pabOTBl M METOJIBI PETYIMPOBAHMS TPOMBIIIICHHBIX CHCTEM KOHIUIIMOHHPOBAHUS
BO3JyXa

21. Tpebyemsbie nmapameTpsl Teruia. CyTouHbIE B CMEHHBIE TPpadUKH TETUIONOTPEeOICHNUS

22 .MeronuvKa ornpeaeneHus] MaKCUMaIbHBIX, CPEIHUX U TOJOBBIX MOTPEOHOCTEN B TEMIIOTE KaXAbIM
TUTIOM TIOTpeOuTenei

23. Knaccudukanus TeroBblX Harpy3ok. Ce30HHbIE U KPYTJIOr0J0BbIe HArpy3KH

24. MeTouka pacueTa MoTeph TEIUIOTHI 3IaHUSMU. T eIIOBBIC HATPY3KH MPEATPUSTHH.
Hopmupoanue TermnonorpedieHus: B IpOMBIIUIEHHOCTH

25. OmpeniesyicHre TETUTOBOW HArpy3KH MPOM. TUIOMIAAKH, paiioHa. COCTOSHUS M TYTH TOBBIIIICHHS
HAJEKHOCTH TEIJIOCHAOXKEHHUS. DHEPreTHIecKas CYIHOCTh TeTI0(HKAIIH.

26.PaHI/IOHaJ'IBHOG pPasSMEICHUE HCTOYHUKOB TCINUIOTBI, TCIIJIOBBIX HOI[CTaHI_[I/Iﬁ HCHTPAJTbHBIX
TCIUIOBBIX ITYHKTOB

27. TepmoguHaMUYeCKAe TPEUMYIIECTBa TETUIOPHUKAIIMKA, OCHOBAHHOW HAa KOMOWHHPOBAHHOM
BBIpPAOOTKE 3JIEKTPUUECKON U TETJIOBOM SHEPrUU

28. IlepecMOTp TOJXOMOB K OOECIEYCHUIO TEIJIOBBIX HArpy30K IOTpeOUTEeNeld W W3MEHEHHE
CTPYKTYPbI TEIUIOPUKAIIMOHHBIX CUCTEM TOPOIOB

29. Kimaccudukanus CHCTeM TOpSUero BOJOCHAOKEHUS KUJIBIX, OOMIECTBEHHBIX U IMPOMBIIIICHHBIX
31aHUN

30. /leueHTpann3oBaHHbBIC U IEHTPATM30BAHHbBIE CHCTEMbI. AKKyMYJIHPOBAaHHUE TOPSYEi BOMBI.
[TpuGopsl, TpyOBI M apMatypa.



31. O6opynoBaHre yCTAaHOBOK TOPSYETO BOJAOCHAOKEHUS.
Pacyer momarmux u HUPKYISIUOHHBIX TPYOOIIPOBOIOB

32. CucteMsbl BOOSAHOI'O, ITAPOBOI'0 U BO3AYIHIHOTO OTOIICHHUA IMMPOMBIINIJICHHBIX U JKHUJIBIX 3HaHHﬁ

33. OronurensHble mpubopsl. Beibop u ux pasmemienue. TpyObl U UX coeAMHEHHUE. YKIOH TPYO.
[Tepemenienue u ynainenue Bo3ayxa. Pacummpurenbasiii 6ak. M3omsmaus Tpyo

34.TlpuHInBl  TPOCKTHPOBAHMSI cHCTeM  OToIUieHWs. (OCHOBHBIC MPUHIUIBI,  PA3BUTHS
TeIJIOCHA0XKEeHUS

35. Ilpucoeaunenue noTpedUTENEH TEIIOTHI K TETJIOBBIM CeTSIM. BbIOOp BH1a IPUCOCIMHEHUS
36. MeTo/bl peryapoBaHus OTIIyCKa TEIUIOTHI U3 CUCTEM LIEHTPAIU30BaHHOI'O TEIIOCHA0KEHUS
37. KauecTBEHHBII U KOJIMYECTBEHHBIN METO/IBI OTITYCKA TEIUIOTHI B TEIUIOBBIX CETIX

38. BoasiHble TEIIOBBIE CETH M TEMIIEPATypHbIC IpadUKH PEryIMpPOBaHHs OTIYCKa TEIIOTHI JIJIs
Ka)KJIOTO TUTIA €€ MOTpeduTeneit

39. ITapoBble TEMIOBBIE CETH U METOJbI PETYIHMPOBAHMs OTITYCKa Mapa OT HUX. TeIUIOBbIe CETH, X
Ha3zHaYeHUe, KiaccuuKamus

40. OcHOBHEIE Tp€6OBaHI/I$I K PCKUMY JaBJICHUM B BOASHBIX TEIUIOBBIX ceTaX. Mertoauka pacucTa
MapoIpoBOAOB, TCIIJIOBBIX ceTel u KOHJACHCATOIIPOBOJA0OB

41. IIbe3oMeTpuueckue rpaduky U BEIOOP BUIA MPUCOEIUHEHUS MOTPEOUTENICH K TEIJIOBBIM CETSIM

42. OmnpeenieHUe IMapaMETPOB CETEBBIX, IOANMMTOYHBIX W KOHJCHCATHBIX HACOCOB. MeTO.bI
OIPEACIICHUS PACYETHBIX PACXO0B BOJBI U I1apa 10 y4aCTKaM TEIUIOBOM CETU

43. lleHTpasTbHOE KQaYeCTBEHHOE PETYIMPOBAHKE TEIUIOBOM HArPYy3KU HA TEIIIOMCTOYHUKAX

44, 3menenue TEMIICPATYPbI TCINIOHOCUTCIISL B 3aBUCHUMOCTHU OT TEMIICPATYPBI HAPYKHOT'O BO3AyXa
IIpH MOCTOAHHOM PACXOAC TCIINIOHOCUTCIIA

45. 3amaun TUApaABIMYECKOro pacdera. MeToaMka T'MIpaBIMYECKOr0 pacyeTa TelJIOBBIX CeTel.
Meroas!l 1 aNropuTMBbI THAPABIMYECKOTO pacdeTa ¢ uenoiab3opanue 11K

46. ['mapaBiaryecKue XapakTepPUCTHKH YYaCTKOB TEIJIOBOM CETH, HACOCOB U perynstopos. IlonsTue
O TMJPABIMYECKON YCTOMYUBOCTH U Pa3peryIupOBKe TEIIIOBOU CETH

47. Metoauka pacueTa rUApPaBINYCCKOIO peiKUMa CUCTCM TermiocHaOxeHuss. CxeMbl 3aKpCIJICHU A
JaBJICHUS B «HeﬁTpaanmx» TOYKax

48. I'mapaBianueckuil ynap u cpeactsa 60pb0bl ¢ HUM. ['HapaBnudeckuii pexxum padoThl ceTel

49. Ilpe3zomerpuueckue rpadukd B TEIUIOBBIX ceTsaX. CnocoObl TMOAJAepaHUs JaBJICHUS B
«HEUTpabHBIX» TOYKaX TEIUIOBBIX ceTel. BBIOOp ceTeBbIX, MOAMMTOYHBIX, MOAKAYMBAIOIINX U
KOHJICHCATHBIX HACOCOB

50. OcHOBBI BBIOOpa Tpacchl M CHOCOOOB MPOKJIAIKU TEIUIOBBIX ceTeil. CXeMbl, MPOKIAIKU U
KOHCTPYKLUU TETUIOBBIX ceTei. CxeMbl U KOHPUTypalus TEIUIOBBIX CeTel

51. Tpacca u npoduiab TEIIONPOBOJOB. 3aJayd TEIUIOBOrO pacyeTra. MeTonbl pacyeTra TeIIOBBIX
MOTEph B TEIIONPOBOIAX U MaJCHUs TEMIIEPATYPhI TETJIOHOCUTENIA O JUTMHE y4acTKa

52. OHpe,Z[CJ'ICHI/IC OIITUMAIbLHON TONIIMHBI TEIUIOBOM M30JUMHU. M3011MOHHEIE KOHCTPYKIUU
TEIJIOIMPOBOIOB

53. HoBrie IPpOrpeCCUBHLBIC CIIOCOOBI MNPOKIIAIKN W HU30JALUNU TCIIJIOBBIX CETeH. OHpCI[CJ'ICHI/IC
TCIJIOBBIX MMOTEPh YHaCTKa TEIUIOBOM CETH U MmaacHuA TEMIIEPATYP TCIIJIOHOCUTEIIA IO UX AJIUHE

54. Temnou3oNAMOHHbIE MaTepUaiIbl U KOHCTPYKIUU. TpyObl 1 UX coequHeHus. Buibl mpokianox

55. [IpoyHOCTHOI pacyeT y4acTKOB TEIUIOBBIX CETe ¢ BHIOOPOM THUIIOB U KOJIWYECTB MOJBHKHBIX U
HETOJBIKHBIX OTIOp, CIOCOOOB KOMITEHCAIIMK TEMIIEPaTyPHBIX PACUIMPEHHA, BUOB U KOHCTPYKIIHIA

PETYJIHPYIONICH apMaTypbl



56. Pacuer u mombop kommeHcaTtopoB. PacdeT ycwimii Ha MOJBMIKHBIE W HEMOJBH)KHBIE OIOPHI.
KomneHcanus remnepaTypHbIX HanpspKeHUi B TpyOOIpoBOjax TEMIIOBOM ceTH

57. Vcionb30BaHUE M pacyeT €CTECTBEHHOM KoMITeHcanu. KOHCTPYKITNY TEII0MpPOBOIOB

58. Omnopel. Kommencatopel. Apmarypa. Kamepsr u xonoansl. O0mue BOMPOCH MPOSKTUPOBAHUS
TEILIOPOBOIOB

59. IIpon3BOICTBEHHBIC U OTOMHUTEILHBIC KOTEIBHBIE.
Knaccudukanus u napameTpbl MapoBbIX U BOJOTPEHHBIX KOTEIbHBIX

60. Hasnauenune, TemjaoBble  CXEMbl, OCHOBHOE M  BCIIOMOTareJbHOE  00OpyIOBaHHE
MIPOU3BOJICTBEHHBIX KOTEIbHBIX

61. PexxuMbl pabOTBl M paclpesielieHue Harpy3kd MEXAY KOTiaMd. TeXHHMKO-IKOHOMHYECKHUE
IoKa3aTeau KoTelbHbIX. KOMIOHOBKA MPOM3BOACTBEHHBIX KOTEIbHBIX

Kpurepun oueHku

- He 3a4YTeHO BBICTABJISIETCH CTYJAEHTY, €CJU IOJATOTOBJICH HEKAueCTBEHHBIM pedepar: Tema He
pacKphiTa, B U3JIOKEHHHM JOKJIAJa OTCYTCTBYET YE€TKasi CTPYKTYpa, JIOTHUYECKas MOCJIEN0BATEIbHOCTb,
OTpaXkarolllasi CyIIHOCTh PACKPBIBAEMBIX IMOHITHH, TEOPH, SIBIICHUM.

- 3a4YTE€HO BBICTABJAETCA CTYJIEHTY, €CJU IOATrOTOBJICH KAauyeCTBEHHBIA pedepar: TemMa XOpOIIo
packpeiTa, B  U3JIOKEHUH  pedepara  NPOCISKHBACTCS  YETKass  CTPYKTypa  JIOTHUECKas
MOCJIEIOBATEIbHOCTh, OTPaXKarollasi CYIIHOCTb PaCKpbIBAEMbIX IMOHATHM, T€Opuil, siBieHU. CTyaeHT
CBOOOJHO ameIIupyeT TePMUHAMH HAayKH, IEMOHCTPUPYET aBTOPCKYIO MO3uIHI0. CIocOOEeH OTBETUTH Ha
JOTIOTHUTEIILHBIE BOMPOCHI IO TeMe Jokianaa (1-2 Bompoca).

3.4 Kommiaexkr 3aganuii aaa PI'P:

Nel3 DxkcnepemeHTanbHOE H3yu€HHUE MPSAMOTO FMAPAaBIMYECKOrO yaapa B HANOPHOM
TpyOOIpOBOIE;

Ne 22 TlocTpoeHue HamoOpHOM M NMbE30METPUYECKOM JMHUHM Ui TpyOOIpOBOJIA CONMPOTUBIICHHUS;
Ne27.1 I'mppaBindeckoe MOJEIMPOBAHUE KOJBLEBBIX BOJONPOBOJIHBIX CETEH HAa IpPHUMEpE
KOJIBLIEBOW CETH;

No 27.8 T'uapaBnuueckoe MOJIECIMPOBAHUE KOJBIIEBBIX BOJIOMPOBOJIHBIX CETEH Ha MpUMEpe
KOMOMHHPOBAHHOW CETH;

No27.9 T'mapaBnuueckoe MOIECIMPOBAHUE KOJBIEBBIX BOJOMPOBOJIHBIX CETEH Ha MpUMEpe
TYIIUKOBON CETH;

Ne50 KaBuTarimoHHbIE WCHBITaHUS IEHTPOOEKHOrO Hacoca.

Kpurepun ouenku Bpinosinenus PI'P:

Ne Kpurepun ouenuBanus Ouenka

1 - TIOJTHBIM OTBET Ha MOCTABJIEHHBIM BOMPOC, KOTOPBIM B LEIOM U3I0XKEH | (OTIMIHO)
JIOTUYHO U MOCJIeI0BATEILHO, He TPEOYET JTOMOTHUTENbHBIX MOSCHEHUH;

- OTBET CaMOCTOSITENIbHBIN, WCIOJIb30BaHbl paHee NPUOOPETCHHBIE
3HaHUSL.

2 - PacKpbITO OCHOBHOE CO/IEp)KaHNUE MaTepuana; (xopomo)
- OTBET Ha MMOCTABJICHHBIH BONPOC U3JI0KEH JJOTUYHO U MOCJIEI0BaTENIbHO,
HO TpeOyeT He3HAUUTEIbHBIX YTOUHEHUH.




3 - YCBOEHO OCHOBHOE COJIEp’KaHHE y4eOHOro marepHana, HO H3JI0KEHO | (YAOBJIETBOPH
(dbparMeHTapHO, HE BCET/a TIOCIIEIOBATEIBHO; TeJILHO)
- IOMYIIEHbl HAPYIICHHSI TIOCIIEIOBATEIbHOCTH U3TI0KEHUS MaTepuraa.

4 - (pparmeHTapHBIN OTBET; (Hey1oBJ1€TBO
- OCHOBHOE COjIepKaHHe y4eOHOro MaTepuaia He pacKphITo; pUTEIbHO)

- JomylieHbl TrpyOble OmHMOKM B OINpENeNieHMH TOHATHH, MpU
WCTIOJIb30BaHUH (POPMYII.

4. OueHo4YHbIE CpeCcTBA

4.1 Bonpochl K mepBOMY TeKylIeMYy KOHTPOJIIO MO OCBOEHHMIO JUCIHUIIHHBI
1. HpenMeT " COLCpIKaHUEC KypcCa. Hasunauenue u o61actn IMPUMCHCHHA HCTOYHUKOB U CUCTEM
TEIJIOCHAOKESHUSI IPETTPUATHI

2. COBpeMeHHOG COCTOAHHUC U ICPCIICKTHUBLI PA3BUTHUA TCIINIOOHCPICTUKU B Poccumn u 3a pY6e)KOM.
HepCHeKTI/IBH Pa3BUTHA TemnocHa0xenus B Poccun

3. DOxonorumveckue 3aaa4u. OUUCTKA MPOU3BOJCTBEHHBIX CTOUYHBIX BOJ OT BPEIHBIX BHIOPOCOB

4. TGHJIOBI)IC CCTHU U TGHJIOHOTpe6JI$IIOHII/Ie CHUCTCMBI KaK OCHOBHBIC 3BCHBSI CUCTCMBI
TEIIOCHAOKEHMS

5. OcHOBHbIE HAIIPaBJICHUS PA3BUTUSI CUCTEM TEIUIOCHAOKEHHS B APYTUX CTpaHax. 3aj1auu
COBEPIICHCTBOBAHUS CUCTEM TEIIJIOCHA0KEHUS

6. IIpoGuemsl nampHero TermiocHadxeHus. KomOnHupoBaHHas BeIpaOOTKa TEIUIOBOU U
JIEKTPUYECKOMN SHEPrUi

7. HpOMBIIJ_IJ'IeHHOG TCHJ'IOHOTpe6J'ICHI/Ie, YPOBHU TCHJ'IOHOTpe6J'IeHI/I$I Pa3JINYHBIX OTpacneﬁ
MMPOMBIIIJICHHOCTH

8. H3MeHeHUe CTPYKTYPHI U TIOBBIIIICHHE HAJC)KHOCTH TEIIO(QUKAIIMOHHBIX CHCTEM TIPH
WCIIOJIb30BAaHUH KOMOWHHUPOBAHHOTO TEIIOCHA0KEHUS

9. TexHoMOTMU KOMOMHUPOBAHHOTO TeryIocHa0xeHus1. [[okppITHEe 6a30BOI YaCTH TETIOBOM
Harpy3kH CUCTEMBbI TEIUIOCHA0)KEHUS 3a CUET BBICOKO3KOHOMUYHBIX OTOOPOB Hapa
TeriopukanMoHHbIX TypOuH TOII 1 obecrneueHne NUKOBOW HAarpy3KH ¢ IOMOIIbIO aBTOHOMHBIX
NUKOBBIX TerIoncTouyHUKOB (AIIT), ycTaHOBIEHHBIX HEMOCPEICTBEHHO Y a0OHEHTOB

10. IIpeumymiecTBa TEXHOJIOTHIT KOMOMHUPOBAHHOTO TEIIJIOCHAOKEHUS

11. PanuonansHOE pacnpeaciiCcCHuC Harpy3ku MCEX1y UCTOYHUKAMU TCTIJIOTBI U BOBMOXKHOCTHU
HCIIOJIB30BAaHHUA TCIIJIOHACOCHBIX YCTAHOBOK IJIA HaCTUYHOT'O o0ecreyeHns IMMKOBOM HarpyskKku

12. TIpuMeHeHUs TeIUTOBBIX HACOCOB TS IIEJICH TeTJIOCHA0KECHHUS

13. IoBriienne 3¢ (GHEeKTUBHOCTH 0OECIIeYeHus ITMKOBOH TerutoBor MomHocTr TOL] 3a cyer
nepeJayy YacTH MUKOBOM TETJIOBOW HAarpy3Ku ¢ MUKOBBIX BOJIOTPEHHBIX KOTJIOB Ha TEIJIOHACOCHBIE
ycranoBkH (THY), ncnomnp3yronye HU3KONOTEHIMAIbHYIO TEILIOTY.

14. Cucrembl OTOIICHUS, BEHTUJISILIMU, TOPSYETO BOJIOCHAOKEHHS M TAPOCHA0KEHUS PEANIPUATHH.
Wx naznauenue. TexHogornueckoe noTpediieHue napa u ropsiaeii BOJIbl.

15. Cucremsl OTOIICHUS, BEHTUIISILIUU, TOPSYETO BOJJOCHAOKEHHS ¥ TAPOCHAOKEHHSI ITPEITPUSATHI.



Wx naznauenue. TexHOJOrHUECKOE OTPEOICHUE MTapa U TOpsYeid BOJIBI

16. I'opsiuee BogocHaOKeHUE; €ro Ha3HAUYEeHUE, TpeOyeMble mapamMeTpbl. MeTo bl OpeeIeHUs
pacyeTHOM MOTPEeOHOCTHU B TEILIOTE

17. OronieHne MPOMBIIIJICHHBIX 3/1aHUi. PacueT BHYTpEeHHUX TEIUIOBBIICICHHI B
MIPOU3BOJICTBEHHBIX II€XaX

18. TemnoBoii 6anaHCc MPOU3BOACTBEHHBIX MoMelleHui. OnpeaeneHnue pacieTHOrO pacxo/ia TeIIOTh
Ha OTOIUICHUE MPEIIPUITUN

19. Cyrounsle u rogoBsie Tpaduku Teruionorpednenus. OnpeneneHre NOTpeOHOCTEH B TEIIOTE U
X0JI0J€

20. Pexxumbl paboOTBI M METO/IBI PETYIIMPOBAHUS MPOMBIIUICHHBIX CUCTEM KOHAUIIMOHUPOBAHHUS
BO3yXa

21. Tpebyembie mapameTpbl Teria. CyToYHbIC U CMEHHBIE TpadUKH TEIIOMOTpeOIeHUS

22. Metoauka ornpeaeneHus] MaKCUMAIIbHBIX, CPETHUX U TOAOBBIX MOTPEOHOCTEH B TEIIIOTE KAXKIBIM
TUIIOM MOTpeOuTeNnen

23. KJ'IaCCI/I(bI/IKaI_II/IH TCIIOBBIX HAI'PY30K. Ce30HHEIEC B KPpYTJIOTOAOBBIC HAI'PY3KU

24. Metoauka pacueTa moTepb TEIUIOTH 3AaHUsAMH. TerIoBble HArpy3KH MPEIIpPUsTHI.
Hopmupoanue tennonorpedieHus B IpOMBILUIEHHOCTH

25. OnpenereHre TETUIOBOM HArPy3KH MTPOM. TUIOIIAIKH, paiioHa. COCTOSIHUS U ITyTH MTOBBIIICHUS
HAICKHOCTH TEIUIOCHAOKEHUS. DHEPreTHIeCKast CYIIHOCTh TEIIO()UKAITHH.

26. PammonansHoe PasMCIICHUEC NCTOYHHUKOB TCIIJIOTHI, TCIIJIOBBIX MOACTaHINH OCHTPAJIbHBIX
TCIIJIOBBIX ITYHKTOB

27. TepMoiHAMHUYECKUE NTPEUMYILECTBA TEIIOPHUKAIIMHA, OCHOBAaHHOW HA KOMOMHUPOBAaHHOMN
BbIpa0OTKE IEKTPUUECKON U TEMJI0BOM SHEPrUn

28. TlepecMOTp MOAXO0I0B K 00ECHIEUEHHIO TEIUIOBBIX HATPY30K NMOTpeduTeNnell 1 U3MEHEHHe
CTPYKTYpPBbI TEIII0()UKAIIMOHHBIX CUCTEM FOPOJIOB

29. Knaccudukarus CUCTeM TOpSYero BOAOCHAOKEHHUS KIIBIX, OOIMIECTBEHHBIX U MPOMBIIUICHHBIX
30aHUN

30. JleneHTpann30BaHHbIEC U IICHTPATN30BAHHBIE CHCTEMBI. AKKYMYJIUPOBAHUE TOPSYEH BOIBI.
[Tpubopsl, TpyOBI M apMaTypa

31. O6opynoBaHUe yCTAaHOBOK TOPSYEro BOAOCHAOKEHMsI. PacdeT moarommx 1 MUpKyISIIHOHHBIX
TpyOOIpPOBOJIOB

32. CucrteMbl BOASAHOI'O, ITAPOBOI'0 U BO3AYHIHOT'O OTOINICHUA MPOMBIIIJICHHBIX U JKUJIBIX 31aHuH

33. OronurenbHbIe MpuOOPHL. Br1OOp 1 MX pa3zmenienne. TpyObl X coequHEeHne. Y KIIOH TPYO.
[Tepemenienue n ynanenue Bo3ayxa. Pacimmupurenbusiii 6ak. 3omsus Tpyo

34. [TpuHIHIIBI TPOSKTUPOBAHUS CHCTeM OTOIUICHHS. OCHOBHBIC PUHITUIIBI, PA3BUTHS
TEIIOCHAOKEHMS

35. [IpucoeanHeHne MOTpedUTENEH TEMIOTHI K TETJIOBBIM CeTsiM. BBIOOp BUIa IPUCOSTUHEHUS
36. MeToasl peryIupoBaHus OTIYCKA TEIUIOTHI U3 CUCTEM IIEHTPAITM30BAHHOTO TETUIOCHA0KEHHUS

37. KauecTBEeHHBIIH 1 KOJIUYECTBEHHBIH MCTOJbI OTITYCKA TCIIJIOTHI B TCIIJIOBBIX CCTAX



38. BoastHbIE TEIIOBBIC CETH M TEMIIEPATYypHBIE TPpaUKH peryIHpOBAHUS OTITyCKa TETJIOTHI IS
KQXKOT0 TUTIA €€ MOTpeOuTenei

39. ITapoBble TEIUIOBBIE CETU M METO/IbI PETYIMPOBAHUS OTIYCKa Mapa OT HUX. TeIoBbIe CeTH, UX
Ha3zHaueHue, KjJaccu(uKaus

40. OcHoBHBIE TPeOOBAHUS K PEXKUMY JaBJICHUIN B BOJASHBIX TEIUIOBBIX ceTsX. MeTouka pacyera
MapoIrpoOBOIOB, TEIIOBBIX CETEeH U KOHAEHCATOMPOBOIOB

41. TIpe3omeTprueckue rpaduKy U BEIOOP BUA IPUCOSTUHEHHUS TOTPeOUTENEH K TeIJIOBBIM CETSIM

42. OnpeneneHue mapaMeTpoB CETEBhIX, MOAMUTOYHBIX M KOHJICHCATHBIX HACOCOB. MeTobl
ONPEAEIIEHUS PACYETHBIX PACXOJIOB BOJIBI U I1apa M0 Yy4aCTKAM TEIJIOBOM CETU

43. IleHTpanbHOE KAYECTBEHHOE PETYIUPOBAHNE TETNIOBOW HATPY3KH HA TETUIOMCTOYHHKAX

44. VI3MeHeHue TeMIiepaTypbl TEIUIOHOCUTENS B 3aBUCUMOCTH OT TEMIIEPaTyphbl HAPYKHOT'O BO3AyXa
IIPY ITOCTOSIHHOM PAacXO0/1€ TEINIOHOCUTEIIS

45, 33,[[3.‘{1/1 TUAPaBIMYICCKOIO pacucTa. MeTtoauka THAPABIMYCCKOI'O pacucTa TCIIJIOBBIX CceTeH.
Metonasl u AJIrOPUTMBI THAPABIUYCCKOT'O pacuc€Ta C HCIIOJIb30BAHUC IIK

O6pa3en 6uiieTa K MepBOMY TeKYIIeMY KOHTPOJIIO 3HAHMI 10 TUCHUILIHHE

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKUI rocynapcTBEHHBIN HE(YTSHON TEXHHYCCKIH YHUBEPCUTET UM. akan. M.Jl. MumnoHmuKoBa
WHCTUTYT 3HEPTEeTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Bujer Ne 1

IlepBuIN TEKVIIMIT KOHTPOJb 3HAHUN

Z[I/ICI_II/IHJ'II/IHEIZ «l1epCEeKTUBHBIC TEXHOJIOTUH IIEHTPAIM30BAHHOTO TEIIOCHAOKESHHMS

Oronnenue IMPOMBIIIJICHHBIX 30aHUH. Pacuer BHYTPCHHUX TEIUIOBBIACIICHUM B
IMPOMU3BOJICTBCHHBIX LIEXAX

OHpe,Z[CJ'IeHI/IC TEIUIOBOH HarpysKm ImIpoMm. IUJIOHIaZIKH, paﬁOHa. CocrossHusa H nyTn
TIOBBIIICHUA HAJJCKHOCTH TEIJIOCHAOKCHHS. 3HepF€TI/I‘I€CKa$I CYHIHOCTDb TCHJ’IO(bI/IKaIII/II/I

IlepecMOTp MOAXOM0B K OOECIEYEHHUIO TEIUIOBBIX HArpy3o0K MOTpeOUTENed U U3MEHEHHE
CTPYKTYPBbI TEIUIO(HUKAIIMOHHBIX CUCTEM T'OPOJIOB

HapOBme TCIIJIOBBIC CETU U METO/JIbI PETYJIMPOBAaHMA OTITYCKaA I1apa OT HUX. TennoBnie CETH,
HUX HAa3HAYCHHUC, KJ'IaCCI/I(I)I/IKaL[I/IH

3aB. kaeapoi «TemioTexHuKa 1 TupaBIuKay P.A-B. Typnyes

4.2 Bonpochl KO BTOPOMY TeKYylIeMYy KOHTPOJII0 MO0 OCBOEHHMIO TUCIUIIMHBI
1. 'mapaBnuyeckuii ynap u cpeactsa 00psObl ¢ HUM. [ HIpaBIudecKuil pexxuM padoThl ceTel

2. TIse3omerpudeckue rpauiKi B TEIUIOBBIX ceTssx. CrocoObl OIIepyKaHus TaBJICHHUS B
CHEUTPATBHBIX» TOYKAX TEIUIOBBIX ceTel. BRIOOp ceTeBbIX, MOAMUTOYHBIX, TOAKAYNBAIONINX 1

KOHACHCAaTHBIX HACOCOB

3. OcHOBBI BEIOOpA TPACCHI M CITOCOOOB MPOKITAIKKA TETUIOBBIX ceTei. CXEMBI, TPOKIIAIKH 1
KOHCTPYKIIUHU TETUIOBBIX ceTeid. CXxeMbl U KOHPUTYpaIlvs TETUIOBBIX CETeH

4. Tpacca u HpO(I)I/IJIB TCIIOMPOBOOB. 33.,[13‘-11/1 TCIIJIOBOI'O pacyceTa. MCTOI[BI pacucTa TCIIOBBIX
MOTCPh B TCIUIONPOBOAAX U MAJACHUA TEMIICPATYPHI TCIINIOHOCHUTCIIA IO JJIMHE YIaCTKa

5. Omnpenenenne oNnTUMaIbHON TOJIIMHBI TEMJIOBON M30JALMN. M30/1911MOHHBIE KOHCTPYKIIUU



TCILJIOMIPOBOI0OB

6. HoBsle nporpeccuBHbIC CIIOCOOBI MPOKIAIKU M U30JIALUHU TEIUIOBBIX ceTeil. OnpenencHue
TEIJIOBBIX ITOTEPh Y4aCTKA TEIJIOBOU CETH U MAJEHUs TEMIIEpaTyp TEIJIOHOCUTENS 10 UX JUIMHE

7. TennouzonsMOHHBIE MaTepHAIbl U KOHCTPYKUUU. TpyObl U uX coenHeHus. Buasl mpokiiagok

8. IIpo4yHOCTHOM pacyeT y4acTKOB TEILJIOBBIX CETEl C BHIOOPOM TUIOB M KOJMYECTB MOJIBUXKHBIX U
HEMOJIBUYKHBIX OIOpP, CIOCOO0B KOMIIEHCAIIMH TEMIEPATYPHBIX PACIIUPEHUN, BUAOB U KOHCTPYKIUI
perynupyoiei apMaTypbl

9. Pacuer u moxbop KomIieHCaTopoB. PacueT ycuinii Ha MOJBUYKHBIE U HETIOIBUKHBIE OTIOPHI.
Kommnencanus TeMnepaTypHbIX HanpspKeHUi B TpyOOIpOBOIax TEMIIOBOM CeTH

10. Vicionp30BaHME U pacueT €CTeCTBEHHOW KOMITeHcauu. KOHCTpYKIIMK TEIIONPOBOIOB

11. Onopsl. Komnencaropsl. Apmarypa. Kameps! u konozisl. O01iue Bornpochl NPOEKTUPOBAaHUS
TEIIONPOBOIOB

12. HpOI/ISBO,I[CTBeHHBIe N OTOIIMTCIIBHBIC KOTCIBHBIC. KJ'IaCCI/I(bI/IKaI_[I/IH U IIapaMCTpPhbl IIAPOBLIX U
BO,Z[OFprIHLIX KOTCJIBHBIX

13. HaSHaLIGHI/IC, TCIIJIOBBIC CXEMbI, OCHOBHOC U BCIIOMOI'aTCIIBHOC O60py,Z[OBaHI/Ie
MMPONU3BOACTBCHHBIX KOTCIbHBIX

14. Pexxumbl paboTHI B paciipeielieHue Harpy3Ku MKy KOTiIaMu. TeXHUKO-I)KOHOMHYECKUE
IIOKa3aTeNM KOTeJIbHbIX. KOMIIOHOBKA IPOM3BOJACTBEHHBIX KOTEIbHBIX

15. TlpuHiun BEIOOpa OCHOBHOTO M BCIIOMOTATEIIBHOTO 000pYyT0BaHUs. BRIOOp OCHOBHOTO H
BCIIOMOTaTeNIbHOTO 000PYI0BaHMsI KOTEIbHBIX. BbIOOp MeTOa U cXeMbl BOJIOIOITOTOBKY B
MPOU3BOJCTBEHHBIX KOTEIbHBIX

16. TennioBbIE CXeMbI M METOJIMKA UX pacueTa. MeToIMKa U pacueT TEIUIOBBIX CXeM KOTENbHBIX C
npruMeHeHueM u 6e3 npumenenus 11K

17. IlyTu coBepiIEeHCTBOBAHUS TEILUIOBBIX CXeM, 000PYAOBaHUS U PEKUMOB PaOOTHI
MIPOU3BOJICTBEHHBIX KOTEIbHBIX

18. 3HepF€TI/I‘I€CKI/I€, 9KOJOTHYCCKHEC U DOKOHOMHWYCCKHUEC ITOKA3aTCIIN KOTCIBbHBIX. ABTOMaTI/ISaIII/IH
TCIIJIOBBIX HOI[CTaHHI/Iﬁ

19. TerytoBBIE MMyHKTHI MEKPOPAHOHOB M IPpEeNpUsATHiA. PacueT n BEIOOp 000pyI0OBaHHS TETUIOBBIX
MYHKTOB (3JIEBaTOPOB, HACOCOB, MO0 peBaTeei)

20. TexXHOJIOrMYECKHE CXEMbI H KOMIIOHOBKA HACOCHBIX CTaHIIUH. AKKyMy.]'II/IpOBaHI/IC TCIIJIOTHI.
3am1/1Ta OT KOppO3H1H, IIJIaKa U HAKHUITA MCCTHBIX YCTAHOBOK TOpA4YCTO BO,Z[OCH3.6)KCHI/IH

21. Cucrembl TEIUIOCHAOKEHUS IPEANPUITUNA. BUIBI CUCTEM TEMIOCHAOKEHUS TPEPUATHIA, UX
CTPYKTYpa U OCOOCHHOCTH

22. TlapoBbIe CUCTEMBI TETUIOCHAOKEHUS; UX CXEMBI, COCTaB 000PYIOBAHUS, PEKUMBI PabOTHI,
METO/IbI 00€CTIeUeHUsT HaJIKHOCTH TTapOCHAOKEHUS

23. BozstHbIE CHCTEMBI TETUIOCHA0KEHUS TIPEANIPUATHHN. [[ByXTpyOHBIE I MHOTOTPYOHBIE BO/ISIHBIC
CHCTEMBI, X CXEMbI, 00JIACTH TPUMEHEHHs, OCHOBHBIE TPEUMYIIIECTBA U HEJJOCTATKH

24. BozsiHbIe CUCTEMBI ¢ OJTHOTPYOHOI TPaH3UTHOM U IBYXTPYOHOM pacripeieUTeNbHbBIMU CETIMU

25. TermnoHOCUTEN! U UX XapaKTePUCTUKA. TEeXHUKO-9KOHOMHUYECKOE COMOCTABIICHUE CHCTEM
TEIUIOCHAOKEHUS



26. Mepbl cHUKEHHUs TOTepb KOHIeHcaTa. Opranu3anus 00CcIyKMBaHUs U pEMOHTA
TEIUIOTEXHUYECKOTO 000PYI0BAHUS

27. DKcrutyaTaiys TOITMBHOTO X03HCTBA, KOTJIOB, HAPOBBIX TYPOUH, TATOYyTHEBBIX MAIIHH,
HACOCOB, TEIJIOUCIOIb3YIOLUX YCTAHOBOK, BHYTPUILIEXOBBIX TPYOOIPOBOOB, TEIIOBBIX CeTEl

28. IlyckoBas 1 peKuMHasi HAJIaJIKU TEIUIOTEXHUYECKOTo 000PYI0BaHUS U TEIUIOBBIX ceTeil. Beioop
ONTUMAJIBHBIX PEKUMOB PabOThI

29. Metoasl oOHapyKEeHHsI U JTUKBUIAIIMHI Pa3pPhIBOB U HETUIOTHOCTEH B TETLJIOBBIX CETSX.
[ToBbIleHNE HAEKHOCTH TEIJIOCHA0KEHUS. | MapOmTHEBMATHYECKAasK TPOMBIBKA
TEIUIONOTPEOIIAIOIUX CUCTEM.

30. Ha3HaueHue u CTpyKTypa CUCTEMBI perynpoBaHus. Bo3MoKHbIE METO/IBI pEryJInpOBaHU
TEIUIOBON HArpy3KH B CHCTEMAaX IIEHTPATM30BAHHOTO TETNIOCHAOKEHHSI, UX COITOCTABICHUE

31. PerynupoBaHue OTIycKa TEIJIOTHI U3 MAPOBBIX ceTell. AKKYMYJISTOPHI Mapa; X NPUMEHEHUE U
pacuer. llenTpanbHOE peryiaupoBaHie OJHOPOTHON U Pa3HOPOIHOM TEIIOBBIX HATPY30K

32. I'paduku Temneparyp u pacxojia TEIIOHOCUTENSL. MeTO bl IEHTPATBLHOTO PETYIUPOBAHUS
CYMMAapHBIX Harpy30K OTOILJICHHUS U TOPSYETO BOJOCHA0KEHUS

33. MeTo/1bI KOPPEKTHPOBKH TEMIIEPATYPHBIX TPAPHUKOB Ha BBOJAX MPEATPUATUAHN, TOTYJAIOIINX
ropsiuyro BoAy oT paloHHbIX TOL]

34. Db heKTUBHOCTD Pa3IMYHBIX CUCTEM PETYIMPOBAHUS OTITYCKA TEIUIOTHL. AKKYMYJIMPOBAaHUE
Te10Thl. CXeMbl, pacyeT TEIJI0aKKYMYJIHPYIOIIUX YCTAHOBOK

35. BropuuHsie sHEpropecypchl IPOMIPENNPUATHIA, UCIIONb3YEMbIe AJIs TeHEepaIuH TerIoThl. Ux
KOJIMYECTBO, MapaMeTpPhl, A0S MOJE3HOTO UCIIOJIb30BAHUS B CUCTEMAX TEIUIOCHAOKEHUS

36. Bunsl, mapameTpsl U rpaduku Beixoga BOP, ucnonbp3yeMbIx uisi MPOU3BOJICTBA Mapa U ropsyeit
BOJIbI B YTHIIM3AIIMOHHBIX ycTaHOBKaxX (TYYVY). YTunuszaunonusie kotenbHbie 1 TOL]

37. Tumnsl yTUIM3allMOHHBIX YCTAHOBOK JUISI BEIPAOOTKHU Mapa U ropsiueil Bosl. CXeMbl, pexKUMBI
paboThl, KOHCTPYKIIUU 000pPYI0BaHUS, TEXHUKO-3KOHOMHUYECKHE [TOKA3aTEIH

38. Ompenenenne S5KOHOMUM TOTUIMBA TIPH pab0Te YTUIM3AIMOHHBIX YCTAHOBOK ITAPaIETIHHO C
3aBOJICKUMHU KOTeNbHBIMU U TOI]

39. MeTtonst pacuera cxeM u obopynoBarus TYY ¢ npumenerrnem DBM. OnTumm3arus cxem,
napaMeTpoB U pexxUMOB padboTsl TYY npu aBTOHOMHON M COBMECTHON HKCILTyaTalluH €
IIPOU3BOJICTBEHHBIMU KOTEJIBHBIMU U TOIL]

40. MeToapl TEXHUKO-PKOHOMHUYECKUX pacycToOB B SDHCPI'CTUKE. PacuéTHpIit nepuon u ero
COCTaBJIAKOIIUEC ITPU CTPOUTCIILCTBC CUCTEM TEIUIOCHAOKEHUS

41. YxpynHEHHAs OlIEHKa KalUTAJIbHBIX BIOXKEHHUH B TEIJIOT€HEPUPYIOLINE HCTOUHUKH, TEIJIOBbIE
CEeTH U TEIIONOTPEOIIAIONINE CUCTEMBI

42. CTpyKTypa U COCTABIISAIONINE CEOSCTOMMOCTH MPOIYKITUU B CHCTEMAaX TEIIOCHA0KCHHS.
banancoBas u yncTas mpuOBLIN OT MOJEPHHU3AINN WUJIH PEKOHCTPYKIIMH CHCTEMBI TEIJIOCHAOKEHUS
JIEMCTBYIOLIETO MPEAIPUATHS

43. OnTuMusanus CUCTEM TEIUIOCHA0KeHUs. PellleHne TEXHUUECKUX 3a1a4 OITUMAILHOTO
MPOEKTUPOBAHUS CUCTEM TeTIOCHA0KeHUsI. [[puHIIMITaTbHBIE CXEMBI TETIJIOBBIX YJIEKTPUUECKUX
CTaHIIMU, c ucrnoab3oBanuemM THY

44, TexHOJIOTHH TETUIOCHA0KCHUS C TIOHI>KEHHOW TEMITepaTypOil CETEBOM BOMIBI U



KOJINYECTBEHHBIMH CITIOCOOAMU PEryJIMpOBaHUS HArPy3KU

45. PexoHcTpykuus TemioBbix cxeM TOLL. IapamiensHoe BkiitoueHue B cxemy TOIl NUKOBBIX
BOJIOIPEHHBIX KOTJIOB M1 OCHOBHBIX CETEBBIX I10I0TpEBATENEH

46. [1oBbIlIeHHE SHEPTETHUYECKON U IKOHOMUYECKON 3((EKTUBHOCTH UCTOYHHUKOB MTUKOBOI

TEIJIOBOM MOIIHOCTH. PCKOHCTPYKHI/IH CYIICCTBYIOIUX IMUKOBBIX BOI[OI"pCfIHBIX KOTJIOB U APYTOro

000pyI0BaHUS
47. Vicrionib30BaHME TEIUIOTHI YXOSIIUX Ta30B MUKOBBIX BOJOTPEHHBIX KOTIIOB

48. CHIKeHHE 3aTpaT Ha COOCTBEHHBIE HYX/IBI TEIJIONCTOYHUKOB 32 CYET COBEPIIICHCTBOBAHMS
TEXHOJIOTHI pe3epBHOTO TOIIMBOCHAOKEHUS

49. TpeOoBaHMsI K pe3epPBHBIM CUCTEMaM TOTUTMBOCHA0KCHUS U TOITUBHBIM X03SHCTBAM
TEIIOUCTOYHHUKOB.

Oo0pasen Ous1eTa KO BTOPOMY TEKYIIIeMY KOHTPOJIIO OCBOCHHS 1M CIMIIIMHbI

MuHHCTEpCTBO HayKH H BhICIIET0 oOpa3oBanust PO
I'po3HeHCKui rocyAapCTBEHHBIN HEQTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M.Jl. MumnoHIKoBa
HHCcTHUTYT SHEPreTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Bujer Ne 1

Bropoil Tekymui KOHTPOJIb 3HAHUN

I[I/ICIII/IHJII/IHaI ((HGDCHGKTI/IBHI)IG TCXHOJIOTMH IICHTPAJINM30BaAHHOTO TEII0CHAOKCHUS

CucteMbl TerUIOCHAOXKEHUsS NMpeaAnpuaTuil. Buasl cucreM TeIIoCHa0XKEHUs MpEeANpHUITUH;
UX CTPYKTYpa U OCOOEHHOCTH

TennoHocuTeNN M UX XapaKTEPUCTUKA. TEXHHKO-3KOHOMHYECKOE COIMOCTaBIEHUE CUCTEM
TETUIOCHAOKEHUA

I'paduku TemmnepaTyp u pacxoja TerioHOCHTENS. MeTOabl IIEHTPATbHOTO PEryIHpOBaHUS
CYMMapHBIX Harpy30K OTOIUICHUSI U TOPSYETO BOJOCHAOKEHUS

[ToBbIIIIEHNE PHEPTETUYECKOW W HKOHOMHUYECKOW S(PPEKTUBHOCTH HMCTOYHUKOB ITHKOBON
TEIIOBOH MOIITHOCTH. PGKOHCTPYKHI/IH CYHICCTBYIOINIUX ITMKOBBIX BOI[OI"pefIHI:IX KOTJIOB U
Apyroro o00Opy10BaHUs

3aB. kaeapoit «T u I'» P.A-B. Typinyes « »

4.3 Bompocbl k 3adery mo aucuviuvinHe 'IlepcnekTHBHBbIE TEXHOJIOTHH

LHEHTPAJTU30BAHHOIO TEIUIOCHAOKeHus' '

[Ipeamer u conepkanne Kypca. HazHauenne u 00;1acTh MPUMEHEHHS] HICTOYHUKOB H [K-2,
CUCTEM TEeIJIOCHAOXKEHUS TTPEIPUATHIA IK-3

COBpCMeHHOG COCTOSIHHUEC U IECPCICKTUBLI PA3BUTHA TCIIJIOOHCPICTHKU B Poccnu m 3a
pYGC)KOM. HCpCHCKTI/IBBI Pa3sBUTHUA tertocHa0kenus B Poccuu

Dkonorudeckue 3agaui. OuncTka NIpoOU3BOJICTBEHHBIX CTOYHBIX BOJI OT BPEIHBIX [K-2
BEIOPOCOB

TenoBwIie ceTH U TeHJ'IOHOTpe6J'I$HOH_[I/Ie CHUCTEMBI KaK OCHOBHBIC 3B€HbSI CUCTCMBI
TEIIOCHAOKEHUS

OcHOBHbIE HaMpaBJICHUS Pa3BUTHUS CUCTEM TEIUIOCHAOXKEHHS B IPYTUX CTPaHAX.
3amaun COBEPIICHCTBOBAHUS CHCTEM TETUIOCHAOKEHUS




[TpoGnembl nanpHero TertocHabxkenusi. KomOnHMpoBaHHAsI BRIpAOOTKA TETIOBOU U

0 AJIEKTPUYECKON SHEPrUi

7 [TpoMmblIIEeHHOE TEIUIONOTPeOIeHNE, YPOBHU TEIIONOTPEOIEHUS pa3IMUHbIX IK-2
oTpacJiell IPOMBIIITIEHHOCTH

8 M3MeHeHHe CTPYKTYphI U HOBBIILIEHHE HAAEKHOCTH TEIUIOPHUKALIMOHHBIX CUCTEM IPU TIK-3
MCIOJI30BaHUN KOMOMHUPOBAHHOTO TETJIOCHA0KEHHUS
TexHoIOTrMM KOMOMHUPOBAHHOTO TeIuIoCHa0XeHus. [lokpbiTHE 6a30BOi yacTn
TEIUIOBON HAarpy3KH CUCTEMBbI TEINIOCHA0KEHMS 32 CYET BBICOKOIKOHOMUYHBIX

9 0oTOOpOB Napa TeropukannoHHbIX TypouH TOL u obecrieyeHre MMKOBON HArpy3Ku
C IMIOMOUIbIO ABTOHOMHBIX ITUKOBBIX TeI10McTOUHUKOB (AIIT), ycTraHOBIEHHBIX
HEMOCPEJCTBEHHO Y aDOHEHTOB

10 | I[IpeumyriecTBa TEXHOJOTH KOMOMHUPOBAHHOTO TEIIJIOCHAOKEHUS
PannonaneHoe pacnpenenenne Harpy3Ku MeX1y UICTOUHUKaMH TEIUIOThI U

11 | BO3MOKHOCTH MCIIOJIB30BAHHS TEMIOHACOCHBIX YCTAHOBOK VISl YACTHYHOTO 1IK-2
o0ecnieyeHns MMKOBOM HArpy3Ku

12 | [IpuMeHeHus TEIIOBBIX HACOCOB JUIA LieJIel TerIocHa0XKeH s
[ToBeimenue 3¢GHEeKTHBHOCTH OOeCTICUeHUsT MTUKOBOM TerioBoi MontHoctr TOI3a | [1K-2,

13 | cyer mepenauu yacTH MUKOBOM TEIIOBOI HATPY3KM C THKOBBIX BOAOIPeHBIX KoT10B | ITK-3
Ha TeryioHacocHble ycraHoBkU (THY), ucnonb3yromye HU3KONoTEHIIUATIBHYIO
TEIUIOTY.

14 | Cucrembl OTOIIICHHS, BEHTUIISIIMN, TOPSIETO BOJOCHA0KEHUS U MTAPOCHAOKEHUS
npeanpustuid. Ix Haznauenue. TexHonornueckoe notpediieHue napa u ropsiaei TK-3
BOJIBI.

15 Mertonbl onpeaeneHus pacueTHOW NOTPeOHOCTH B Iape U ropsiueit BoJe s
TEXHOJIOTHYECKUX HYXKA. XapaKTEePHbIC PEKUMBI M rpauKy TeIIIONOTPeOIeHUs

16 ['opsiuee BoiocHaOXkeHNUE; €ro Ha3HaUeHUE, Tpedyemble mapaMeTpbl. MeTobl
OIpeieNIeHUs] pacueTHON NOTPeOHOCTH B TEIJIOTE

17 OTomneHne NpoMBIIIEHHBIX 37JaHii. PacyeT BHYTpEeHHUX TEIJIOBbIAECIEHUN B [1K-3
IIPOU3BOJICTBEHHBIX LI€XaX

18 TenoBoii 6ananc MPOM3BOJCTBEHHBIX HOMeHIVeHI/Iﬁ. Onpenenenre pacyeTHOrO
pacxo/a TEIIOThl HAa OTOIUIEHUE NPEANPUITAN

19 Cyrounble U TOJ10BbIe Tpaduku TeronoTpedaeHus. OnpenenecHue NoTpedoHOCTeH B
TEIUIOTE U XOJI0IE

20 Pexxumbl paboThl M METOBI PETYIUPOBAHUS TPOMBIIIIIEHHBIX CUCTEM
KOHIAMIIMOHUPOBAHUS BO3AYyXa

21 | TpeGyemsbie mapameTpsl Teruia. CyTOYHBIE M CMEHHBIE TpaUKH TEIIONOTPEOICHUS

) Mertoaurka onpeneneHuss MaKCUMaJIbHBIX, CPEIHUX U TOJIOBBIX MOTpeOHOCTEH B [IK-3
TEIUIOTE KaXJIbIM TUIIOM MOTpeOuTeNnen

23 | Knmaccuduxanms TermoBbix Harpy30K. Ce30HHBIE M KPYTIIOTOIOBBIC HArPY3KH
MeTtonuka pacueTra NoTeph TEIJIOTHI 31aHUSMHU.

24 | TennoBble HATPY3KH TIPEATIPHATHIA.

HopmupoBanue Tenonorpe0ieHus: B MPOMBIIUIEHHOCTH

o5 Ornpezenenne TeII0OBOM HArpy3KH MPOM. TUIOMIAAKH, paiioHa. COCTOSTHUS U TTyTH
MOBBIIIIEHUS HAJIS)KHOCTH TEIUIOCHA0KEHUS. DHEpPreTHIecKas CyIIHOCTb
TeII0(UKAIIHH.

26 PannonanpHO€E pazMenieHre HCTOUHUKOB TEIUIOTHI, TEMJIOBBIX MOACTAHLIAN TTK-2,
LEHTPaJIbHBIX TEIJIOBBIX MYHKTOB K-3

27 TepmoauHaMuyeckne IpeuMyliecTBa Ternao(uKaluy, OCHOBAaHHOH Ha
KOMOWHHUPOBAHHOM BBIPAOOTKE JICKTPHUUECCKOM U TETIJIOBOM YHEPTUHU

28 [TepecMOTp MOIXOA0B K OOECTIEUECHHUIO TETIOBBIX HArPY30K MOTpeOHUTENeH 1

M3MEHEHHUE CTPYKTYPHI TEINIO(UKAIIMOHHBIX CUCTEM TOPOJIOB




Knaccudukanus cucrem ropsiaero BoJ0CHA0KEHHS JKHIIBIX, OOIIECTBEHHBIX U

29 MPOMBINIJICHHBIX 3aHUN
30 JleueHTpaIn30BaHHBIE M LIEHTPAIM30BaHHBIE CUCTEMbl. AKKYMYJIMPOBAHUE TOpsTUCH
BOJIEL. TIK-3
[TpuGopsl, TpyObI 1 apMaTypa
31 O6opynoBaHKe YCTAHOBOK TOPSYETO BOJOCHAOKECHHUS.
Pacyer nomaromux 1 HUPKYISIUOHHBIX TPYOOIIPOBOJIOB
37 CHCTelvwm BOJISIHOT'O, TAPOBOTO U BO3IYLITHOTO OTOILICHUS MPOMBIIUIEHHBIX U JKHIIBIX
31aHUI
OtonurenbHble MpuOOpbl. BeiOop u ux paszmerienue. TpyObl U HUX COEIUHEHUE.
33 | Vknon tpy6. [lepememmenne u ynanesue Bo3ayxa. Pacmmpurensubiii 6ak. Msomsuus | ITK-2,
TpyO I1K-3
34 [IpuHIUITBI TPOEKTUPOBAHUS CUCTEM OTOTLICHHUS.
OcCHOBHbBIE IPUHIIUIIBI, PA3BUTHUS TEIIOCHAOKEHUS
35 [TpucoeanHeHNE MOTPEOUTENCH TEIIOTHI K TEIJIOBBIM ceTsiM. BriOop Buia TK-2,
MPUCOCAMHEHUS TK-3
36 Mertoapl peryiupoBanus OTITYCKa TEIJIOTH U3 CUCTEM LIEHTPATN30BAHHOTO
TEIIOCHAOKEHUs
37 KaudecTBeHHBIN U KOTUYECTBEHHBIN METO/IbI OTITYCKA TEILJIOTHI B TEIIJIOBBIX CETAX
38 BopsiHble TemnoBbie CETH U TeMIIEpaTypHbIe rpa UKy peryIupoBaHuUs OTITyCKa
TEIJIOTHI JUIsl KAXKI0T0 TUTIA €€ OTpeOuTenei
39 [TapoBbI€ TEIJIOBBIE CETH U METOBI PETYIMPOBAHMS OTITYCKA Mapa OT HUX. TeruioBbie
CEeTH, UX Ha3HauYeHUeE, KiIaccuuKarms
40 OcHOBHBIE TPEOOBAHHSI K PEKUMY I{aBnevHI/H?I B BOJISIHBIX TEIUIOBBIX CeTAX. MeToiuka
pacueTa napornpoBOJIOB, TEIJIOBBIX CETEH U KOHJIEHCATOIIPOBOIOB
41 [Tee3omeTprueckue rpaduKu U BEIOOP BUJIA MPUCOCTUHEHUS MTOTPeOUTEIIeH K
TEIJIOBBIM CETSIM
42 OrnipezienieHne mapaMeTpoB CETEBBIX, MOAMUTOYHBIX U KOHIEHCATHBIX HaCOCOB. IK-3
MeTtoabl onpeieIeHusl paCUE€THBIX PACcX0JI0B BOJBI U Mapa Mo y4acTKaM TEIJI0BOU
CeTu
43 | LlenTpanbHOE KQUeCTBEHHOE PEryIHPOBaHKE TEIJIOBON HArpy3KH Ha
TEIJIONCTOYHUKAX
44 N3meHeHune TemnepaTypbl TEIULIOHOCUTENS B 3aBUCUMOCTH OT TEMIIEPATYPBI
HApY>KHOTO BO3J/lyXa MPHU MOCTOSTHHOM PacX0Ji€ TeMJIOHOCUTEIS
45 3amaun TUAPABIMYECKOT0 pacyeTa. MeToauka rujpaBIniyecKoro pacueTa TerIOBbIX
ceTed. MeToIbI M aJITOPUTMBI THIPABIUYECKOTO pacuera ¢ ucrnosb3zoBanue [1K
46 ['uapaBnuyeckre XxapakTepUCTUKH YIaCTKOB TEIJIOBOM CETHU, HACOCOB U TIK-3
perynsTopoB. [ToHsiTHE O THAPaBINYECKON YCTOMUUBOCTU U pa3peryInpoBKe
TEIJIOBOM CETH
47 Meroauka pacuera THPABIIIECKOrO PEXKIMA CHCTEM TeruiocHabxeHus. Cxembl TIK-2
3aKPETUICHMS JTABJICHHS B «HEUTPATbHBIX) TOUKAX
48 ['unpaBnuueckuit yaap u cpeactBa 60pbObl ¢ HUM. [ UapaBIUYECKUi peKUM paObOThI
cerei
[TrezomeTpuueckue rpaduku B TEIUIOBBIX ceTsX. CrocoObl MoAaepKaHus 1aBIeHUS B
49 | «HeifTpabHBIX)» TOUKAX TETIOBEIX ceTeil. BEIOODP CeTeBHIX, TIOAMNTOUHBIX,
MOAKAYMBAIOIINUX U KOHJACHCATHBIX HACOCOB
50 OcHOBBI BEIOOpA TPACCHI ¥ CIIOCOOOB MPOKJIATKHA TETIIIOBBIX ceTel. CXeMHl,
MPOKIIATIKU M KOHCTPYKIIMH TEIUIOBBIX ceTeil. CXeMbl U KOH(UTYpalHsl TETIOBBIX ITK-2,
cereit T1K-3
Tpacca u mpod I TEIIONPOBOAOB. 3a1a41 TEIUIOBOTO pacdyeTra. MeTo sl pacueTa
51

TCIJIOBBIX IMMOTEPH B TCIUIOMPOBOAAX U MaACHUA TEMIICPATYPHI TEIINIOHOCUTEIIA 110
JJINHC y4YaCTKa



http://www.rosteplo.ru/w/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D1%82%D0%BF%D1%83%D1%81%D0%BA%D0%B0_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D1%8B_%D1%81%D0%B8%D1%81%D1%82%D0%25B
http://www.rosteplo.ru/w/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D1%82%D0%BF%D1%83%D1%81%D0%BA%D0%B0_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D1%8B_%D1%81%D0%B8%D1%81%D1%82%D0%25B

52

OnpeneneHre ONTUMAIBHON TOJIIIMHBI TEIIOBON 30N, V30IS1IMOHHBIE
KOHCprKI_II/II/I TGHHOHPOBOIIOB

[1K-2,
I1K-3

53

HoBsle mporpeccuBHbIE CITOCOOBI MPOKIIAIKU M U30JISIUHN TETJIOBBIX CETEH.
Omnpenenenye TEIUIOBBIX OTEPh yYacTKa TEIJIOBOW CETH U MaJCHUs TEMIIEPaTyp
TEIJIOHOCHUTEJIS 110 UX JUIMHE

54

Tennon3onsaunoHHbIe MaTepHalIbl U KOHCTPYKIMH. TpyOsl 1 UX coennHeHus. Buabl
IIPOKIAJI0K

55

[TpoyHOCTHOI pacueT y4acTKOB TEILIOBBIX CETEH C BRIOOPOM TUIIOB U KOJIMYECTB
MOJIBIKHBIX M HETIOABM)KHBIX OTIOP, CIIOCOOOB KOMITCHCAITUU TeMITePaTyPHBIX
pacuIMpeHuii, BUJOB U KOHCTPYKIUN pEeryaupyroeil apMaTypsl

56

Pacuer u monbop KommneHcaTopoB. Pacder ycumnuii Ha MOJABMKHBIC U HETIOIBUYKHBIC
onopsl. KomneHcanus TemnepaTypHbIX HapsHKEHUH B TpyOOIpoOBOIaX TEIJIOBOM
ceTu

[1K-3

57

Hcnons3oBanune u pacucT €CTECTBEHHOM KOMIICHCAIlUH. KOHCTPYKHI/H/I
TCILJIOIIPOBOJI0OB

[1K-2

58

Omnopsi. Komniencatopsl. Apmatypa. Kameps! u konoibsl. O61mne BOnpocsl
MIPOCKTUPOBAHUS TEIJIONIPOBOJIOB

59

IIpou3BOACTBEHHBIE U OTOIUTENBHBIE KOTEIBHBIE.
Krnaccudukanys u napameTpbl IapoBBIX U BOJOTPENHBIX KOTEIbHBIX

60

Ha3HaquI/Ie, TCIIIIOBBIC CXEMBI, OCHOBHOC U BCIIOMOI'aTCJIbHOC O60pyI[OBaHI/IC
IMPON3BOJACTBCHHBIX KOTCIbHBIX

61

Pexxumebl pa6OTI>I H paclpeaciiCHUEC HArpy3Ku MCxKy KOTJIaMHU. TexHuko-
SKOHOMHYCCKHE ITOKA3aTeIn KOTeIbHBIX. KoMImoHOBKA IMPOU3BOACTBCHHBIX
KOTCJIbHBIX

[1K-3

62

[TpunLMI BEIOGOpPA OCHOBHOTO U BCIOMOTaTeIbHOTO 000pyAoBaHus. Beioop
OCHOBHOT'O M BCIIOMOTATEILHOTO 000PYAOBaHUs KOTEIbHBIX. BEIOOp MeTO/Ma U CXEeMBbI
BOJIOTIOJTOTOBKH B IPOU3BOJICTBEHHBIX KOTEIbHBIX

OIIK-1

63

TenmoBbie CXEMBI B MCTOAWKA UX pacyeTa. MeTOI[I/IKa " pacyCT TCIJIOBBIX CXEM
KOTCJIbHBIX C IPUMCHCHUCM U 0e3 IIPUMCHCHUSA IIK

64

[TyTu coBepiIeHCTBOBaHMSI TEIIJIOBBIX CXEM, 000OPYAOBAHUS U PEKUMOB pabOThI
IIPOU3BOJCTBEHHBIX KOTEIbHbIX

65

3HepFeTI/I‘-ICCKI/I€, 9KOJIOTHYCCKHEC U OKOHOMHUYCCKUEC IMTOKA3aTCIIN KOTCIBbHBIX.
ABTOMaTI/BaI_II/ISI TCIIJIOBBIX HO,Z[CTaHLII/II\/’I

[1K-3

66

TenioBble MyHKTHl MUKPOPAOHOB U IIpeanpusiTuil. Pacuer u B1OOp 000pynoBaHus
TEIUIOBBIX ITYHKTOB (3J1I€BATOPOB, HACOCOB, MOJIOrpeBaTeNeil)

67

TCXHOJ'IOFI/I‘IGCKI/IC CXEMBbI U KOMITIOHOBKA HACOCHBIX CTaHHHﬁ. AKKYMYJ'II/II)OBaHI/Ie
TEIJIOTHI. 3allliTa OT KOPPO3UH, IINIaKa U HAKUIIA MECTHBIX YCTAHOBOK TOPSYETo
BOJIOCHAOKEHUSA

[K-2,
[1K-3

68

Cucremsl TeIUIOCHA0KEHUS TPEANPUATUNA. BUibl cucteM TenaocHab)eHus
PEPUITHI; UX CTPYKTYpa U 0COOEHHOCTH

69

[TapoBble cucTeMBbI TEIUIOCHAOKEHNUS; UX CXEMBI, COCTaB 000PYI0BaHUS, PEKUMBI
paboThI, METOABI OOECTIeYeHUs Ha/Ie)KHOCTH TapOCHAOKEHHS

[K-2,
I1K-3

70

Bopsiabie cucteMsl TemiocHa0KeHus npeaAnpusiTuil. J[ByxTpyOHble 1 MHOTOTpYOHBIE
BOJISIHBIE CICTEMBI, X CXEMbI, 00JIaCTH IPUMEHEHHS, OCHOBHbIE ITPEUMYIIECTBA U
HEJOCTATKU

71

BopsHble cucteMbl ¢ OTHOTPYOHOM TpaH3UTHOM U IBYXTPYOHOI
pacupenenuTeIbHbIMU CETSIMU

72

TennoHOCUTENN U UX XapaKTEPUCTHKA. TEeXHUKO-2KOHOMHYECKOE COMOCTaBICHUE
CHCTEM TEIUIOCHAOKEHUSA

73

Mepsbl CHU>KEHUS TOTEPh KOH/IEHCATa.
Opranuzanus 00CayXKUBaHUS U PEMOHTA TEIUIOTEXHUYECKOT0 000py10BaHUs




74

DKcmlyaTanys TOIIMBHOTO X034HCTBa, KOTJIOB, MAPOBBIX TYPOUH, TATOIYTHEBBIX
MalIluH, HACOCOB, TEMJIOUCIOIB3YIOIIUX YCTAHOBOK, BHYTPUIIEXOBBIX
TpyOOIIPOBOJIOB, TEIIOBBIX CETeil

I1K-3

75

[TyckoBast ¥ peKUMHasI HATAIKH TEIUIOTEXHUYECKOTO 000PYIOBAHMS U TEILIOBBIX
ceteil. BeIOOp onTUMaNbHBIX PEKUMOB PabOTHI

76

MGTOI[H 06Hapy>1<eHH51 " JIMKBUJAallUU pa3spbIBOB U HEIUIOTHOCTEH B TEIJIOBBIX CETIX.
[ToBpImICHHE HaACXHOCTH TEIJI0CHA0KEHNS. FI/IIIPOHHGBMaTI/I‘ICCKaﬂ IIpOMBIBKa
TGHJIOHOTpe6JISIIOH.[I/IX CUCTEM.

[1K-2,
I1K-3

77

Ha3nauenue u CTpykTypa CUCTEMBI pEryIMpoBaHusi. Bo3MOKHbIE METOIbI
PEryJIupOBaHMs TEIUIOBOM HArPY3KU B CUCTEMAX LIEHTPAIN30BAHHOTO
TEIJIOCHA0KEHNUS], UX CONOCTaBICHUE

78

PerynupoBanue oTmycka TEIJIOTHI U3 MAPOBBIX ceTel. AKKYMYJSTOPHI Mapa; ux
IpUMEHEHUE U pacyeT. LleHTpanbHOe peryaupoBaHyue 0JHOPOAHON U pa3HOPOAHON
TEIUIOBBIX HArPy30K

[1K-2,
I1K-3

79

['paduxu TemnepaTyp U pacxoaa TeIIOHOCHTENsL. MeToIbl IEHTPAIBbHOTO
pEeryaMpoBaHUs CyMMapHbIX HArpy30K OTOIUIEHUS M FOPsIYero BOJOCHAOKEHMsI

[K-2,
I1K-3

80

MeTo/1b1 KOPPEKTUPOBKU TEMIIEPATYPHBIX TpaMKOB Ha BBOJAX MPEANPUATHUH,
NOJIy4aIOIUX ropsidylo Boay oT paiioHHBIX TOIL]

81

D¢ HeKTUBHOCTH Pa3TUYHBIX CUCTEM PETYIHMPOBAHUS OTITYCKA TETUIOTHI.
AKKyMynupoBaHue Tena0Thl. CXEMbI, pacueT TEIUIOAKKYMYJIUPYIOIIUX YCTAHOBOK

82

Bropuunsie s3HEpropecypchl IpOMIIPEAIPUATHHI, UCIIOIb3YEMBIE I TEHEPALUU
TeIJIOTHI. X KOJIMYECTBO, MapaMeTphl, TOJISI MOJIE3HOTO MCIIOIb30BAHMS B CUCTEMAX
TEIIOCHA0KEHMS

83

Bunpl, napametpsl u rpaduku Beixoga BOP, ucnonb3yemsix 11 IpoU3BOACTBA Mapa
U TOpsiueil BOJIbI B YTHIIM3ALIMOHHBIX ycTaHoBKaX (TYY). YTuinzaunonssie
KoTesibHbIE 1 TOI]

[K-2,
I1K-3

84

Tumnbl yTUIN3aMOHHBIX YCTAaHOBOK JIJIs1 BBIPAOOTKHU napa u ropsiueit Boasl. CXeMsl,
peXHUMBbI pabOThI, KOHCTPYKIIMM 000PYAOBAHUSI, TEXHUKO-3KOHOMUYECKHE
IIOKa3aTeNH

85

Omnpenenenne S)KOHOMUHY TOTIJIMBA IIpU padOTe YTHIN3ALMOHHBIX YCTAaHOBOK
napajiesbHO ¢ 3aBOJICKUMH KOTeJIbHBIMU U TOL]

[K-2,
I1K-3

86

Mertoasl pacuera cxeM u obopynoBanus TYY ¢ npumenenuem DBM. Ontumuzarus
CX€eM, MapaMeTpoB U pekuMoB paboTsl TYY mpu aBTOHOMHOM U COBMECTHOM
AKCIUTyaTaI[i C MPOU3BOICTBEHHBIMH KOTEJIbHBIMU U TIIL]|

87

MeTobl TEXHUKO-?KOHOMHYECKHX pacyeToOB B SDHCPI'CTUKE. PacuéTHpIit nepuon u ero
COCTAaBJIAIOIINEC ITPU CTPOUTCIBLCTBC CUCTEM TEIJI0CHA0KEHUS

88

YprrIHéHHaH OLICHKA KallUTaJbHBIX BIOXECHUN B TCINIOIT'CHCPUPYHOIINEC HCTOYHUKH,
TCIIJIOBBIC CCTH U TCHJ'IOHOTpe6J'I$IIOHII/IC CHUCTCMBI

89

CTpyKTypa U COCTaBISAIONINE ce0ECTONMOCTH MPOAYKIIH B CUCTEMaX
TeriocHabxeHus. banancoBas U uncTas NpUOBLIN OT MOJEPHU3AIMH UITU
PEKOHCTPYKIIMM CUCTEMBI TEIJIOCHA0KEHUS! ISHCTBYIOIIET0 NPEANPUSITHS

[1K-3

90

OnTumu3anus CUCTEM TeIUIoCHA0KeHus. Perienre TeXHUYecKux 3a1a4
ONTUMAJILHOTO MTPOSKTHUPOBAHUS CHCTEM TeIUIOCHa0XeHus1. [[puHIMnanbHbIe CXEeMBbl
TEIJIOBBIX ANEKTPUYECKUX CTAHIMM, € ucnosnb3zoBaHneM THY

[K-2,
[1K-3

91

TexHonoruu TerocHabXKeHus ¢ MOHWKEHHON TeMIiepaTypoil CeTeBOi BOAbI U
KOJINYECTBEHHBIMH CIIOCOOAMU PEryJIMPOBAHUS HATPY3KH

92

Pexonctpykums ternoBbix cxem TOLI. [TapamnensHoe BkitoueHue B cxemy TOL
MUKOBBIX BOJAOTPEMHBIX KOTJIIOB U OCHOBHBIX CETEBBIX MOJOTpeBaTENeH

93

[ToBbIlIeHNE SHEPreTUUECKONW U IKOHOMUYECKOU 3 (HEKTUBHOCTH UCTOYHUKOB
MIUKOBOMU TEIJIOBOM MOIIHOCTH. PEKOHCTPYKIMSA CYIIECTBYIOINX TUKOBBIX
BOJIOTPEHHBIX KOTJIOB U IPYrOro 000pyA0BaHMsI

94

Hcnonp30BaHne TEIIOTHI YXOAAIINX I'a30B MUKOBBIX BO,Z[OI‘pCﬁHBIX KOTJIOB

[K-2,
I1K-3




95 CHuxenue 3aTpar Ha COOCTBEHHEIC HYXJbI TCIINIOMCTOYHHUKOB 3a CUYET
COBCPHICHCTBOBAHUSA TEXHOJIOT Uit PE3CPBHOTO TOILIUBOCHAOXKECHUS

Oo0pazen OmJiera K 3a4eTy IO AUCHHUILIMHE

MHuUHUCTEPCTBO HAYKHU M BBICIIEro oOpa3zoBaHus PO
I'po3HeHcKui rocyapCcTBEeHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MumnoHIKoBa
WHCTUTYT 3HEPreTUKU
Kagpeopa «Tennomexnuxa u euopagiuxay

I[I/ICIII/IHJIHHQ ((HepCHeKTHBHbIe TEXHOJOTUH HEHTPAJIU30BAHHOI'0 TEIJI0CHAOKEHH SI»

Cemectp - 4

['pymnma 3TIT-24m

Buaer Ne 1

1. | OcHOBHbIE HaNpPaBICHUs PA3BUTUSI CUCTEM TEIJIOCHA0XKEHUS B IPYTUX CTpaHaX. 3a/lauu
COBEPILICHCTBOBAHMSI CUCTEM TEIJIOCHAOKEHMSI

2. PaI_II/IOHaJ'H:HOG pacnpeaciiCcCHuC Harpy3ku MEXJa1y UCTOYHUKAMU TCIJIOTBI U BO3MOKHOCTU
HCITIOJIb30BAHHA TCIIJIOHACOCHBIX YCTAHOBOK IJI1 YaCTUYHOI'O o0ecrieueHUs TUKOBOM HarpyskKu

3. HpI/IHI_[I/IH BBI60pa OCHOBHOI'O U BCIIOMOI'aTCJIbHOI'O 060py,I[OBaHI/I$I. BLI60p OCHOBHOI'O U
BCIIOMOT'aTCIBHOT'O O6Op}IZIOBaHI/I$I KOTCJIbHBIX. BI)I60p METOJa U CXEMbI BOAOIIOATOTOBKHU B
IIPOU3BOJACTBCHHBIX KOTCJIbHBIX

3aB. kadenpoii
«TennorexHuka M THAPABINKAY P.A-B. Typnyes

KpuTepnu OLlEHKH 3HAHUIA CTYAECHTOB Ha 3a4€Te

Ouenka «3a4TeHO0» BBICTABIIAECTCS MATUCTPAHTY, KOTOPBIN

- IPOYHO YCBOMWJ MPEAYCMOTPEHHBIN TPOrPaMMHBIN MaTepual;

- IPABUJIbHO, aPIYMEHTUPOBAHO OTBETHUII HA BCE BOIIPOCHI, C IPUBEICHUEM IIPUMEPOB;

- TMoKa3aj ray0oKHe CUCTEeMAaTH3UPOBAHHBIC 3HAHUS, BIAJCET MPUEMaMH PACCYXKIACHUS U COMOCTABIISAET
MaTepUall U3 Pa3HbIX UCTOYHUKOB: TEOPUIO CBSI3BIBAECT C NMPAKTUKOW, IPYTMMHU TEMAMHU JAHHOIO Kypca,
JIPYTUX U3YyYaeMbIX MPEIMETOB

- 6e3 OmMOOK BBIMTOIHUI MPAKTUYECKOE 3a/IaHuE.

OO0s3aTeTbHBIM YCIIOBUEM BBICTABJIICHHOW OIEHKH SIBJISIETCSl TIpaBUJIbHASL Pedb B OBICTPOM HIIU
YMEPEHHOM TEMIIE.

JIONOTHUTENBHBIM YCIOBHUEM MOJYYEHHUS OLICHKH «3a4T€HO» MOTYT CTaTh XOPOIIUE YCHEXHU MPHU
BBITIOJTHEHUH CAMOCTOSTEIFHOM U pacdyeTHO-rpaduueckoil paboThl, CUCTEMAaTUYEeCKasi akKTUBHAsI padoTa
Ha J1a00PaTOPHBIX 3aHATHSX.

OueHka «He 3aYTEHO» BBICTABIISIETCS] MAarCTPAHTY, KOTOPBIA He crpaBuics ¢ 50% BonpocoB u
3a/IaHMil OmIieTa, B OTBETaX Ha JPYTryue BOMPOCHI IOMYCTHII CYIIIECTBEHHbBIE OMmHMOKH. He MokeT 0TBETUTH
Ha JIONIOJIHUTEIIbHBIE BOIIPOCHI, IPEIIOKEHHBIE ITPETI01aBaTEIEM.

OueHnBaeTCsl KA4YeCTBO YCTHOW M MHUCHbMEHHOW pEYH, KaK M MPU BHICTABICHHUM TOJIOKUTEIBHOMN
OLICHKH.



5. KoHTposIbHO - U3MEPUTENBHBIN MaTepHUal

10 Y4eOHOM AUCITUTIIINHE

«IIEPCIIEKTUBHBIE TEXHOJIOI'MM HEHTPAJIN3OBAHHOI'O
TEINVIOCHABXEHMU S1»

HanpagJieHue noAroToBKu

13.04.01 - «TennosHepreTUKa 1 TETUIOTEXHUKAY

HanpasiaenHocts (mpo¢uJib)
«TennosHepreTuka u TEMIOTEXHUKA»

KBanudpukauus
Marwuctp



Oopazen Omiera mo UTP:

Ne22 IlocTpoeHne HANOPHOW M Nbe30METPUYECKON JHHHUN IJsi TPyOOompoBoaa

CONPOTHUBJICHUS;
Tabnuia ucciaenoBaTebCKUX (ONBITHBIX) JaHHBIX
Crygnent rp. 20 3amanue Beiiano " " 20
Briman
3amanne Nel0 (punosxenue k Tabmume 1.1)
ompiT | Crenenb Bpewmst [Toka3zaHusI MbE30METPOB, CM
OTKPBITHA HaIioJx
3aJBWKKH, | HEHHS Ne mee3omeTpa
% t, cex
5 6 8 9 10 11 12 13 14
50 1
10

5.1 bujerpl K MepBOMY TeKylIeMy KOHTPOJIIO 3HAHWUH MO JAUCHUIIHHE
«IlepcieKTUBHBIE TEXHOJIOTMHM HEHTPAJTU30BAHHOIO TENJIOCHAOKeHMS»

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHCKHUI rocynapcTBEHHBIH He(DTSHON TEXHHYCCKIH YHUBEPCUTET UM. akad. M./]. MIITHOHIIHKOBA
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Buaer Ne 1

TlepBuIN TEKVIIMI KOHTPOJb 3HAHUN

Z[I/ICI_II/IHJ'II/IHEIZ «l1epCeKTUBHBIEC TEXHOJIOTUH IIEHTPAIM30BAHHOTO TEIIOCHAOKECHHMS

Oronnenne IMPOMBIIIJICHHBIX 30aHUH. Pacuer BHYTPCHHUX TEIUIOBBIACIICHUI B
IMPONU3BOJICTBCHHBIX LICXAX

OrmpeneneHne TEMJIOBOM HArpy3Kd TMpPOM. IUIOMIaAKH, paioHa. CoOCTOSHUS W TYTH
TIOBBIIIIEHUS HAJICKHOCTHU TETUTIOCHA0KEHHsI. DHEPreTUYeCcKasi CYyITHOCTh TeTI0hUKAIUN

[lepecMoTp MOIXOJ0B K OOECHEUEHHUIO TEIUIOBBIX HArpy30K MOTpeOuTesnell U M3MEHEHUe
CTPYKTYPBbI TEIUIO(HUKAIIMOHHBIX CUCTEM TOPOJIOB

HapOBI)Ie TCIJIOBBIC CETU U METOJIbI PETYJIMPOBAHMA OTITYCKaA I1apa OT HUX. TennoBwie CETH,
HUX HAa3HAYCHUC, KHaCCI/I(I)I/IKaL[I/IH

3aB. kadeapoit «T u I'» P.A-B. Typnyes « »

I'PO3HEHCKUI FOCY JAPCTBEHHbIN HEGTSHON TEXHUYECKUI YHUBEPCUTET
HHCTUTYT SHEPTETHUKH
KA®EJIPA "TEIIJIOTEXHUKA 1 TH/IPABJIUKA"

Bujer Ne 2

IlepBuIN TEKVIIMI KOHTPOJb 3HAHUN




,HI/ICHI/IHJ'II/IHE[Z «IlepCeKTUBHBIC TEXHOJIOTUH IICHTPAIM30BAHHOTO TENI0CHA0KEHUS

1 | Ilpenmer u copepxkanue Kypca. Haznauenue u o6acte npuMeHEHHUs] HCTOYHUKOB U CHCTEM
TETUIOCHA0KEHUS TPEITPHUSITHIA
2 | TennioBele ceTH U TEIUIONOTPEOJSAIOUINE CHCTEMBbl KaK OCHOBHBIE 3BEHbS CHCTEMBI
TETIOCHA0KEHUS
3 | OcHOBHBIC HAmNpaBICHUS PA3BUTUSL CUCTEM TEIUIOCHAOXKEHHS B JIPYTrUX CTpaHax. 3ajgadu
COBEPIICHCTBOBAHUS CUCTEM TEIJIOCHAOKEHUS
4 | IIpobnembl manmpHero TtemaocHaOxenus. KomOuHupOBaHHAas BBIPAOOTKA TEIUIOBOM H
AJIEKTPUYECKON SHEPrUui
3aB. kadenpoit «T u I'» P.A-B. TypnyeB « »
I'PO3HEHCKHI FOCY IAPCTBEHHBII HE®TSIHON TEXHUYECKHUI YHUBEPCUTET
HHCTUTYT QHEPTETHKH
KADENPA "TEIVIOTEXHUKA U THJIPABJTHKA"
Buier Ne 3
IlepBblil TEKYIIMI KOHTPOJIb 3HAHUM
Hucuunnuna: «llepcrneKTUBHBIE TEXHOJIOTHU IIEHTPAIIM30BAHHOTO TEIIOCHA0KCHUS )
1 | [IpoMbInUIeHHOE TETUIONOTPEOICHHE, YPOBHHM TEIUIONOTPEOIICHUS DPA3IUYHBIX OTpaciei
MIPOMBIIIIIEHHOCTH
2 | 3MeHeHWe CTPYKTYphl W TIOBBIINICHWE HAJICKHOCTH TETUIOPUKAIMOHHBIX CHUCTEM IPHU
MCIOJIb30BaHUH KOMOMHHUPOBAHHOTO TETIOCHAOKEHHS
3 | [IpenmyriecTBa TeXHOIOTHIT KOMOMHUPOBAHHOTO TETJIOCHA0KEHUS
4 | CuctemMbl OTOIUICHHS, BEHTWISIIMH, TOPSYETO BOJOCHAOXKEHUS U MapoCHAOKEHUs
npennpusaTuil. Ux HazHauenue. TexHomornyeckoe noTpebieHUe mapa 1 ropsiueit BoJbl
3aB. kaeapoit «T u I'» P.A-B. Typinyes « »
T'PO3HEHCKHUI1 TOCY IAPCTBEHHBII HE®TSIHON TEXHUYECKUI YHUBEPCUTET
HHCTHUTVT DHEPTETHKH
KADE/IPA "TEIVIOTEXHUKA U THJIPABJTUKA"
Buer Ne 4
IlepBblif TEKYIIMK KOHTPOJb 3HAHUN
JucuunnuHa: «llepcrnekTUBHbIC TEXHOIOTUH IIEHTPATH30BAHHOTO TEMIOCHA0KEHUS
1 | I3MeHeHue CTPYKTYpbl M TMOBBIMICHUE HAIEKHOCTH TEIIO(PHUKAIIMOHHBIX CHCTEM TMIpH
WCTIOJIb30BaHUH KOMOMHUPOBAHHOTO TEMJIOCHAOKEHUS
2 | TemmoBoii OanmaHC MPOM3BOJICTBEHHBIX MoMelleHuid. OmpeneneHrne pacyeTHOTO pacxoja
TEIUTIOTHI Ha OTOTUICHUE TIPEATPUSITHI
3 | OromsieHne MPOMBINUICHHBIX 3MAaHUWA. PacueT BHYTPEHHHMX TEIJIOBBIJCICHUH B
MIPOM3BOJICTBEHHBIX II€XaX
4 | Cyrounble W rojAOBBIe Tpaduku Teronorpedsenus. OmnpeneneHne MOTpeOHOCTEH B

TCIIJIOTC U XO0JIOAC

3aB. kadeapoit «T u I'» P.A-B. Typnyes « »

'PO3HEHCKMI 'OCYIAPCTBEHHBII HEGTSAHOW TEXHUYECKWUI YHUBEPCUTET




HUHCTUTYT DHEPI'ETUKHU
KADEJIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Bujaer Ne 5

IlepBEIN TEKYIINH KOHTPOJIL 3HAHUN

I[I/ICI_[I/IHJII/IHaI <<H€DCH€KTI/IBHBIG TCXHOJIOI'MH IICHTPAJIM30BaAHHOT'O TEII0CHAOKCHUS

Pexxumer pa6OTBI 1 MCTOAbI PCTYJIHMPOBAHUA IMTPOMBINIJICHHBIX CUCTEM KOHAWULIMOHHUPOBAHUS
BO3/lyXa

MGTOI[I/IKa OMpCACIICHUA MAaKCUMAJIbHBIX, CPCAHUX KU TOAOBBIX HOTpC6HOCTCfI B TCIIJIOTE
Ka’XXJbIM THIIOM HOTpC6I/ITeH6ﬁ

OrmpezenieHne TEMJIOBOM HArpy3Kd MpOM. IUIOMIaAKH, paioHa. CoOCTOSHUS W TyTH
MOBBIIICHUS HAJICKHOCTHU TEIIOCHA0KEHHsI. DHEpreTHyecKasi CynHOCTh Ter1ohuKaluu

PaHI/IOHaJIBHOG PasSMCIICHUEC HMCTOYHUKOB TCIJIOTHI, TCIJIOBBIX HOI[CTaHI_H/Iﬁ HCHTPAJIbHBIX
TCIJIOBBIX ITYHKTOB

3aB. kadenpoit «T u I'» P.A-B. TypnyeB « »

T'PO3HEHCKUI I'OCYJAPCTBEHHBI HEDGTIHOU TEXHUYECKUI YHUBEPCUTET
HHCTHUTYT DHEPTETUKH
KA®EJPA "TEIIJIOTEXHHUKA 1 T'MIPABJIUKA"

Bujer Ne 6

IlepBBIN TEKVIIMI KOHTPOJb 3HAHUN

HI/ICHI/IHHI/IHaZ «lIepcreKTUBHBIE TEXHOJOTHH IIEHTPAJIM30BaHHOTO TEMI0CHAOKEHUS

TepmoauHaMuyeckue MpeuMyIIecTBa TEIUIOPUKAIMY, OCHOBAaHHOH Ha KOMOMHMPOBAHHON
BBIPAOOTKE IEKTPUIECKON U TETIJIOBOM SHEPTHU

[TepecMOoTp TOIXO0B K OOECHEUEHHIO TETUIOBBIX HArpy30K MOTpeOuTeNneld U M3MEHEHUe
CTPYKTYPHI TeTTIO(UKAITMOHHBIX CUCTEM TOPOJIOB

JleneHTpaln30BaHHbIE U LIEHTPAIN30BAaHHBIE CUCTEMBI. AKKYMYJIUPOBAHNE TOPSIYEH BOBI.
[Tpubopsl, TpyOBI M apMaTypa

OO6opynoBaHH€e YyCTAaHOBOK TOPSYETO BOJIOCHA0XKEHUSI.
Pacuer nopamomux ¥ HUPKYISIUOHHBIX TPYOOIIPOBOJIOB

3aB. kaeapoit «T u I'» P.A-B. Typinyes « »

T'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHUIA YHUBEPCUTET
HUHCTUTYT DHEPI'ETUKU
KADEJIPA "TEIIVIOTEXHUKA U IT'"[]PABJIHKA"

Buuer Ne 7

IlepBBIN TEKVIIMI KOHTPOJb 3HAHUN

HI/ICHI/IHJ'H/IHaI <<HGDCH6KTI/IBHBIG TCXHOJIOTMH ITEHTPAJIN30BaAHHOTO TENIOCHA0KEHUS

Cucremsl BOJSAHOI'O, IMAPOBOI'0 U BO3AYIIHOT'O OTOIUICHUA MPOMBIIIJICHHBIX W KHUJIBIX 3}IaHHI>'I

HpI/IHL[I/IHBI MMPOCKTUPOBAHUA CUCTECM OTOILJICHUS.
OcHOBHBIE IMPUHIUIIEI, Pa3BUTUA TEIIOCHA0KEHUS

BopsHbie TerIoBbIE CeTH U TeMIEpaTypHbIe Tpa@UKU PETyIuPOBAHUS OTIYCKA TEIIOTHI [
Ka)KJIOTO THTIA €€ OTpeOuTeeH

HapOBBIC TCIIJIOBBIC CCTU U METOJbBI PETYJINPOBAaHUA OTITYCKa I1apa OT HHUX. TennoBwie CCTH,
HUX Ha3HA4YCHHC, KJ'IaCCI/I(bI/IKaHI/IH

3aB. kadenpoit «T u I'» P.A-B. TypnyeB « »




T'PO3HEHCKUI I'OCY IAPCTBEHHBII HEGTSHOW TEXHUYECKNUIA YHUBEPCUTET
HUHCTUTYT DHEPI'ETUKU
KADEJIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Bujer Ne 8

IlepBBIN TEKVIIMIT KOHTPOJb 3HAHUN

HI/ICHHHJ’II/IH&Z «llepCIIEeKTUBHBIC TEXHOJOTHUH IICHTPAIM30BAHHOTO TENIOCHA0KEHUS

Pexxumbl paboThl 1 METOJIbI PETYIUPOBAHMS IPOMBIIIICHHBIX CUCTEM KOHAULIMOHUPOBAHUS
BO31yXa

MeTtoauka omnpeaeicHUs] MaKCHMAaJbHBIX, CPEAHHX M TOJOBBIX MOTPEOHOCTEH B TEILIOTE
KQKJIIM TUTIOM MOTpeOuTeneit

TepMoarHaMUYECKUE MPEHMYIIECTBA TEIUIOPUKAIIMN, OCHOBAHHOW HA KOMOWHUPOBAHHOU
BBIPA0OTKE 3JIEKTPUUECKOM U TEIIIOBOM SHEPTUn

IlepecMOTp MOAXOMOB K OOECHEUYECHUIO TEIJIOBBIX HArpy30K MOTpeOHTENICH M M3MEHCHHE
CTPYKTYPBbI TeIIO(PHUKAIIMOHHBIX CUCTEM T'OPOJIOB

3aB. kapeapoit «T u I'y P.A-B. Typnyes « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH He(DTIHON TEXHHYCCKIH YHUBEPCUTET UM. akan. M./]. MIHoHIIIKOBa
WHCTUTYT 3HEPreTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Bujer Ne 9

TlepBuIN TEKVIIMI KOHTPOJb 3HAHUN

Z[I/ICI_II/IHJ'II/IHEIZ «l1epCeKTUBHBIEC TEXHOJIOTUH IIEHTPAIM30BAHHOTO TEIIOCHAOKECHHMS

HapOBBIe TCIIJIOBBIC CETU U METOJBI PETYJINPOBAHUA OTITYCKaA I1apa OT HUX. TennoBele CCTH,
X Ha3HAYCHHC, Knaccmbmcaum[

HpI/IHI_[I/IHBI IMPOCKTUPOBAHUA CUCTEM OTOILJICHUS.
OcHOBHBIE IMPUHIUIIEI, PAa3BUTUA TEIIOCHAOKECHUS

OO6opynoBaHH€e yCTaHOBOK TOPSYETO BOJOCHA0XKEHUSI.
Pacuer nopamomux ¥ HUPKYISIUOHHBIX TPYOOIIPOBOJIOB

IlepecMOTp MOAXOOB K OOECIEUEHUIO TEIUIOBBIX HArpy30K MOTpeOuTeNell U HM3MEHEeHHe
CTPYKTYpPHI TEIIO()UKAIIMOHHBIX CUCTEM FOPOJIOB

3aB. kadpeapoit «T u I'» P.A-B. Typnyes « »

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBanusi PD
I'po3HeHCKuil rocynapcTBEHHBIN HE(PTIHON TEXHUYECKUH YHUBEPCUTET UM. akaa. M./l. MIunoHIMKoBa
HHcTUTYT 3HEPreTHKHN
Kageopa «Tennomexnuka u 2udpasnuxa»

Buaer Ne 10

TlepBuIN TEKVIIMIT KOHTPOJb 3HAHUN

I[I/ICI_II/IHJ'II/IHaZ «l1epCleKTUBHBIC TEXHOJIOTUH IIEHTPAIM30BAHHOTO TEIIOCHAOKECHHMS

TenmoBele ceTH U TGHJ’IOHOTpe6J'I${IOHH/Ie CUCTEMBI KaK OCHOBHBIC 3BC€HbBSA CHUCTEMBI
TEIIOCHAOKEHMS

OcHOBHbIE HAIpaBJICHUS PAa3BUTHUS CHCTEM TEIJIOCHAOKEHHS B APYTrUX CTpaHax. 3ajayu
COBEPIICHCTBOBAHUS CUCTEM TEIJIOCHAOXKEHUS

V3MeHeHne CTPYKTyphl W TIOBBIIIEHHE HAJEKHOCTH TEIIOPUKAIMOHHBIX CHUCTEM MpPH




WCTIOJIb30BaHUH KOMOMHUPOBAHHOTO TEIJIOCHAOKEHUS

[IpenmyrecTBa TEXHOIOTHIT KOMOMHUPOBAHHOTO TETIJIOCHA0KCHHUS

3aB. kadeapoit «T u I'» P.A-B. Typnyes « »

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanust PO
I'po3HeHCKUl rocynapcTBEHHbBIN HE()TIHON TEXHHYCCKIH YHUBEPCUTET UM. akaj. M./]. MUUIHOHITUKOBA
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u euopagnuxay

Buaer Ne 11

IlepBBIN TEKVIIMIT KOHTPOJb 3HAHUN

HI/ICHHHJ’II/IH&Z «IlepCIEeKTUBHBIC TEXHOJOTHH IICHTPAIM30BAHHOTO TENIOCHA0KEHUS

MGTOI[I/IKa OMpCACIICHUA MAaKCUMAJIbHBIX, CPCAHUX U TOAOBBIX HOTpC6HOCTCfI B TCIIJIOTE
Ka’XXJbIM THIIOM HOTpC6I/ITeH6ﬁ

[Ipeamer u conepxanue kypca. Haznauenue u 061acTh TPUMEHEHUSI HCTOYHUKOB U CHCTEM
TEIJIOCHAOXKEHUS MTPENPHUATHI

O06opynoBaHKUE YCTAHOBOK TOPSIYET0 BOAOCHAOKEHUS.
Pacder nmogarmmmx u NUPKYISIIIMOHHBIX TPYOOIIPOBOIOB

CucreMbl BOASAHOI'O, ITAPOBOI'0 U BO3AYIIHOI'O OTOINICHUA MPOMBIIIJICHHBIX W KHUJIBIX 3IlaHI/Iﬁ

3aB. kadeapoit «T u I'» P.A-B. Typnyes « »

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHU rocynapcTBEHHBIH HE(DTIHON TEXHHYCCKUH YHUBEPCUTET UM. akaa. M./l. MIuIHoHITUKOBa
WHCTUTYT 3HEPTEeTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Buaer Ne 12

TlepBBIN TEKVIIMI KOHTPOJb 3HAHUN

Z[I/ICI_II/IHJ'II/IHEIZ «l1epCEeKTUBHBIEC TEXHOJIOTUH IIEHTPAIM30BAHHOTO TEIIOCHAOKESHHMS

Meroauka pacde€Tta THUAPABINYCCKOI0 pE)KHUMa CUCTEM TerocHaOxeHus. CxeMbl
3aKPCIVICHUA TaBJICHUS B <<HCI\/'ITpaJ'II>HI>IX» TOYKax

I'mapaBinyeckre XapaKTEPUCTUKU YYacCTKOB TEILUIOBOM CETH, HACOCOB WM PETYIATOPOB.
[ToHsATHE O THIPABINYECKON YCTOMYMBOCTH M Pa3peryJIMpPOBKE TEIJIOBOU CETH

3azayu TUApaBINYECKOro pacdera. MeToauka ruIpaBInyeCKOr0 pacyeTa TEIJIOBbIX CETEH.
MeToasl 1 aNrOpuTMBbI THAPABIMYECKOrO pacyeTa ¢ uenosiab3opanue [1IK

H3menenue TEMIICPATYPbl TCIIJIOHOCHUTECIA B 3aBUCHMOCTHU OT TEMIICPATYPbl HAPYXKHOTO
BO3yXa IIPU MOCTOAHHOM paCXOAC TCIIJIOHOCHUTCIIA

3aB. kadeapoit «T u I'» P.A-B. Typinyes « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKHit rocynapcTBEHHBIN HE(PTIHON TEXHUYECKUH YHUBEpCUTET UM. akal. M.Jl. MuimnoHmukoBa
WHCTUTYT 3HEPreTUKH
Kagheopa «Tennomexnuxa u euopasgiuxay

Buaer Ne 13

IlepBBIN TEKVIIMI KOHTPOJb 3HAHUN

HI/ICHI/IHJ'H/IHaI <<HGDCH6KTI/IBHBIe TCXHOJIOTMH ITEHTPAJIN30BaAHHOTO TENIOCHAOKEHUS

IIpyHIMIIBI TIPOEKTUPOBAHUS CUCTEM OTOIJICHHUS.
OCHOBHbBIE IPUHIHIIBI, PA3BUTHS TEMIOCHAOKEHHS

V3MmeHeHne TeMmeparypbl TEIUIOHOCHUTENS B 3aBHUCHMOCTH OT TEMIIEpaTypbl Hapy»KHOTO




BO31yXa IPU IMMOCTOAHHOM pacXoa€ TCIIJIOHOCHUTEIIA

3 HCHTpaJIBHOC Ka4CCTBCHHOC PCryJIMPOBAHUEC TEILUIOBOM Harpy3Ku Ha TCIIJIOMCTOYHHUKAX
4 | OcHOBHBIC TpeOOBaHUS K PEKHUMY JaBJICHWN B BOJSHBIX TEIUIOBBIX CeTsIX. Meroauka
pacucTa nmaponpoBoaoB, TCIIJIOBBIX ceTeit u KOHACHCATOIIPOBOJOB
3aB. kadeapoit «T u I'» P.A-B. Typiyes « »
MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanust PO
I'po3HeHCKU rocynapCcTBEHHbBIN HE(TIHONH TEXHHYCCKUIA YHUBEPCUTET UM. akaa. M./, MUUTHOHITUKOBA
WHCTUTYT 3HEPreTHKH
Kageopa «Tennomexuuxa u eudpagnuxay
Buier Ne 14
IlepBbIi TEKYIIMI KOHTPOJIb 3HAHUN
I[I/ICL[I/IHJII/IHa: «HeDCHeKTI/IBHBIe TCXHOJIOI'UMH IICHTPAJIN30BAHHOI'O TEIIOCHAOKEHHSY
1 HeHTpaJH)HOC Ka4C€CTBCHHOC PCr'YJIMPOBAHUEC TEILUIOBOM Harpy3Ku Ha TCIIJIOMCTOYHHUKAX
2 HapOBBIe TCIIJIOBBIC CCTU U METOJbI PETYJINPOBAHUA OTITYCKa I1apa OT HUX. Temnnosbie CCTHU,
HUX HAa3HA4YCHHC, KJIaCCI/I(bI/IKaIH/Iﬂ
3 | CucreMsl BOJSAHOI'O, ITAPOBOI'0 U BO3AYHIHOI'O OTOINICHUS MMPOMBIINIJICHHBIX U JKWUJIBIX 3,HaHHﬁ
4 | TepMoaHAMHYECKHE MPEUMYIIECTBA TEIUIOMUKAIUNA, OCHOBAHHON Ha KOMOWHUPOBAaHHOM
BBIPAOOTKE JIEKTPUUYECKON U TEIIJIOBOW SHEPTHH
3aB. kadenpoii «T u I'» P.A-B. Typnyes « »
MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHcKuit rocyapCcTBEHHBIN HEPTAHON TEXHUUECKUH YHHBEPCUTET UM. akaa. M.J]. MuuTHOHIIMKOBa
HHcTuTyT 3HEpreTUKU
Kagheopa «Tennomexnuka u euopasiuxay
Buaer Ne 15
IlepBblii TEKYIMH KOHTPOJIb 3HAHUU
I[I/ICIII/IHJ'H/IHa: ((HGDCHGKTI/IBHI)IG TEXHOJIOI'MH IICHTPAJIU30BAHHOI'O TEIIOCHAOKEHHS
1 | JleueHTpanu30BaHHBIE U [IEHTPAIM30BaHHbBIE CUCTEMbI. AKKYMYJIMPOBAaHUE rOpAYEil BOJBI.
[TpuGopsl, TpyOBI M apMaTypa
2 | O6opyIOBaHHE YCTAHOBOK TOPSIYETO BOJIOCHAOKEHUS.
Pacuer MOoJAar0IMNX U NUPKYJIAIUOHHBIX pr60Hp0BOI[OB
3 | CucreMsl BOASAHOI'O, ITAPOBOI'0 U BO3AYHIHOTI'O OTOINICHUSA MPOMBINIJICHHBIX U JKWUJIBIX 3I[aHI/II>’I
4 | IlpuHIMIBI TPOEKTUPOBAHUS CUCTEM OTOTLIICHUS.
OCHOBHEBIE IIPUHIUIIBI, PAa3BUTUA TEIIOCHA0KEHUS
3aB. kadeapoit «T u I'» P.A-B. Typinyes « »
MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKHit rocynapcTBEHHBIN HE(PTIHON TEXHUYECKUH YHUBEPCUTET UM. akal. M.Jl. MuimnoHmuKoBa
WHCTUTYT 3HEPreTUKHI
Kagpeopa « Tennomexnuka u 2uopasiuxa»
Buier Ne 16
IlepBblii TEKYIMI KOHTPOJIb 3HAHUN
HI/ICHI/IHJ'H/IHaI «HGDCHeKTI/IBHBIe TEXHOJIOIUHU ITICHTPAJIN30BAHHOI'O TEIIOCHAOKEHUS
1 | Meroauka pacdeTra THAPABIMYECKOTO pPEKHMa CHCTEM TeruiocHaOkeHus. (CxeMbl
3aKPCIUICHUA TaBJICHUS B ((HeﬁTpaHBHBIX» TOYKax
2 | I'mapaBnnueckne XapakTEPUCTHKHA YYaCTKOB TEIUIOBOM CETH, HACOCOB M PETYISITOPOB.



http://www.rosteplo.ru/w/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D1%82%D0%BF%D1%83%D1%81%D0%BA%D0%B0_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D1%8B_%D1%81%D0%B8%D1%81%D1%82%D0%25B
http://www.rosteplo.ru/w/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D1%8B_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D1%82%D0%BF%D1%83%D1%81%D0%BA%D0%B0_%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D1%82%D1%8B_%D1%81%D0%B8%D1%81%D1%82%D0%25B

[ToHsiTHE O THAPABINYECKON YCTOMYMBOCTH M PA3pPETYJIUPOBKE TEIJIOBOM CETU

OrnpezeneHne mapaMeTpoB CETEBBIX, MOAMUTOYHBIX U KOHJCHCATHBIX HACOCOB. MeTo.ibl
OTpe/ieNICHUs] paCYETHBIX PACX0I0B BOJBI U Mapa M0 y4acTKaM TEIJIOBOM CEeTH

[TapoBeie TENIOBBIE CETU U METOJBI PEryJIUPOBAHUS OTIIYCKa Iapa OT HUX. TeruioBbIe CeTH,
UX HazHaueHue, Kiaccuukanus

3aB. kadeapoit «T u I'» P.A-B. Typinyes « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHi rocynapcTBEHHBIN He(QTSHON TEXHHYECKIH yHUBEPCUTET UM. akaz. M./]. MunmoHImukoBa
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u cuopagnuxay

Buaer Ne 17

IlepBEIN TEKYIINH KOHTPOJIL 3HAHUN

HI/ICHHHJ’II/IH&Z «IlepCIIEeKTUBHBIC TEXHOJOTHH IICHTPAIM30BAHHOTO TENIOCHA0KEHUS

I'mppaBnuueckre XapakTEpPUCTHKM YYacTKOB TEIUIOBOM CETH, HACOCOB M PETYISTOPOB.
[ToHsiTHE O TMAPABINYECKON YCTOMYMBOCTH U PA3PETYIUPOBKE TEMJIOBON CETH

O6opynoBaHKe YCTAaHOBOK TOPSIYEro BOJAOCHAOKEHUS.
Pacyer nmomaromux v MUPKYISIUOHHBIX TPYOOIIPOBOJIOB

MeTtoanka pacu€ra THAPABIMYCCKOI0 pCeKHUMa CUCTEM TerocHaOxeHus. CxeMbl
3aKPCIVICHUA TaBJICHUS B ((HeﬁTpaHLHBIX)) TOYKax

Cucremsl BOJSAHOI'O, ITAPOBOI'0 U BO3AYHIHOI'O OTOINICHUS MMPOMBIINIJICHHBIX U JKWUJIBIX 3,I[aHI/II71

3aB. kapeapoit «T u I'y P.A-B. Typnyes « »

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHCKHUI rocynapcTBEHHBIH He()TSHON TEXHHYCCKIH YHUBEPCUTET UM. akad. M./]. MIITHOHIIHKOBA
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Buaer Ne 18

TlepBBIN TEKVIIMI KOHTPOJb 3HAHUN

Z[I/ICI_II/IHJ'II/IHEIZ «l1epCeKTUBHBIEC TEXHOJIOTUH IIEHTPAIM30BAHHOTO TEIIOCHAOKECHHMS

I'mapaBinyeckre XapaKTEpPUCTUKU YYAaCTKOB TEILUIOBOM CETHU, HACOCOB U PETYIATOPOB.
[ToHsATHE O THIPABINYECKON YCTOMYMBOCTH M Pa3peryJIMpOBKE TEIJIOBOU CETH

Metoauka pacd€Tta THUAPABINYCCKOI0 pEKHUMa CUCTEM TemocHaOxeHus. CxeMbl
3aKPCIJICHUA TaBJICHUS B ((HeﬁTpaHBHBIX)) TOYKax

OcHOBHBIE Tpe6013aHm1 K PEKUMY )IaBJ'IeHI/Iﬁ B BOJSHBIX TCIIJIOBBIX CECTAX. MeTOJII/IKa
pacycTa MnmaponpoBoaoB, TCIIJIOBbIX ceTel u KOHACHCATOIIPOBOJOB

HapOBI)Ie TCIIJIOBBIC CETU U METOJIbI PETYJIMPOBAHMA OTITYCKaA I1apa OT HUX. TennoBwie CETH,
HUX HAa3HAYCHHUC, KJ'IaCCI/I(I)I/II(aLII/IH

3aB. kadeapoit «T u I'» P.A-B. Typinyes « »

MHUHHUCTEPCTBO HAYKH U BBICIIEro oOpazosanust PO
I'posHeHCcKHi rocyiapCcTBEHHBIN HEPTSIHON TEXHUYECKHI YHUBEPCUTET UM. akaa. M.J[. MuutMoHIMKoBa
HHcTUTYT 3HEPreTHKHN
Kageopa «Tennomexnuka u 2udpasuuxa»

Buier Ne 19

IlepBEIN TEKYIINH KOHTPOJIL 3HAHUN




,HI/ICHI/IHJ'II/IHE[Z «llepCEeKTUBHBIC TEXHOJOTHUH IICHTPAIM30BAHHOTO TENI0CHA0KEHUS

Pexxumpl paboThl 1 METO/IbI PETYIUPOBAHMS TPOMBIIIEHHBIX CUCTEM KOHAUIIMOHUPOBAHUS
BO3/1yXa

CucteMbl OTOIUICHMS, BEHTWIALUHU, TOpPAYEro BOAOCHAOXKEHUS U MapoCHAOXKEHUs
npennpustiil. Ux HasHauenue. TexHonornyeckoe noTpediaeHUe napa 1 ropssueil Bojsl

PaHI/IOHaJIBHOe PasMCIICHUEC HMCTOYHUKOB TCIJIOTHI, TCIJIOBBIX HOI[CTaHI_H/Iﬁ HCHTPAJIbHBIX
TCIJIOBBIX ITYHKTOB

JlenleHTpaIn30BaHHbIE U [IEHTPATU30BAaHHBIC CUCTEMbBI. AKKYMYJIUPOBAaHUE TOPSIYC BOJIBI.
[TpuGops1, TpyOBI M apMaTypa

3aB. kadenpoit «T u I'» P.A-B. TypnyeB « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHi rocynapcTBEHHBIH HE(PTIHON TEXHHICCKUH YHUBEPCUTET UM. akaa. M./l. MIuIHoHITIKOBa
WHcTUTYyT 3HEPreTHKH
Kageopa «Tennomexuuxa u cuopagnuxay

Buiaer Ne 20

IlepBBIN TEKVIIMI KOHTPOJb 3HAHUN

HI/ICHI/IHHI/IHaZ «lIepcneKTUBHBIE TEXHOJOTUHU IIEHTPATN30BAHHOI'O TENIOCHAOKEHUS

Cucremsl BOASAHOI'O, ITAPOBOI'0 U BO3AYHIHOI'O OTOINICHUS MMPOMBIINIJICHHBIX U JKWUJIBIX 3,I[aHI/II71

O06opynoBaHKUE YCTAHOBOK TOPSYET0 BOAOCHAOKEHUS.
Pacder nmogarmmmx v MUPKYISIIIMOHHBIX TPYOOIIPOBOIOB

PaHI/IOHaJIBHOC PasSMCIICHUEC HMCTOYHUKOB TCIJIOTHI, TCIJIOBBIX HOI[CTaHIII/H\/JI HCHTPAJIbHBIX
TCIJIOBBIX ITYHKTOB

Meroauka pacdeTra THIPABIMYECKOTO PEXKHUMAa CHCTEM TemulocHaOkeHus. (CxeMbl
3aKpEIUICHHS JABJICHUS B «HEUTPAIbHBIX)» TOUKAX

3ag. kadenpoit «T u 'y P.A-B. TypnyeB « »

5.2 buierbl KO BTOPOMY TeKYLIeMY KOHTPOJIIO 3HAHMI MO JMCHUILIMHE
«IlepcrieKTHBHBIE TEXHOJIOTHHM LEHTPAJIN30BAHHOIO TeNJIOCHAOKEeHHS

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH HE(PTIHOH TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIIUITHOHITUKOBA
WHeTuTyT 3HEPreTHKH
Kageopa «Tennomexnuka u 2udpasuuxa»

Buuaer Ne 1

Bropoil Tekymmii KOHTPOJIb 3HAHUN

HI/ICHI/IHJ'H/IHaI <<HGDCH6KTI/IBHBIe TCXHOJIOTMH ITEHTPAJIN30BaAHHOTO TENIOCHAOKEHUS

CucreMbl TeriocHaOXXeHUs MpennpusIThii. Buapsl cuctem TeniaocHaOXeHUs MpearnpHUsITHii;
UX CTPYKTYpa U OCOOEHHOCTH

TenmoHoCHUTENN U UX XapaKTCPUCTHKA. TeXHUKO-2KOHOMHYECKOE COITOCTABJIICHHE CHCTEM
TEIIOCHA0KEHUS

rpa(I)I/IKI/I TEMIICPpATyp U pacxoda TCIIOHOCUTCIIA. MCTOI[BI HCHTPAJIBHOI'O0 PEryjinpoOBaHUsA
CYMMApHbIX HAI'Py30K OTOIUICHUA U TOPAYCTO BOI[OCHB.G)KCHI/ISI

[ToBbIlIeHNE PHEPreTHUECKOM M IKOHOMHYECKOH 3(()EKTUBHOCTH HCTOYHHUKOB MUKOBOU
TEIUIOBOM MOIIHOCTH. PEKOHCTpYKIUS CyIIECTBYIOIIMX MUKOBBIX BOJOIPEHHBIX KOTJIOB U




JIPYroro 00opya0BaHUs

3aB. kadenpoit «T u I'» P.A-B. TypnyeB « »

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanust PO
I'po3HeHCKHi rocynapcTBEHHBIN HETIHON TEXHHYECKIHA YHUBEpCUTET UM. akan. M./]. MimoHIuKoBa
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u euopagnuxay

Bujer Ne 2

BTopoil Tekymui KOHTPOJIb 3HAHUN

I[I/ICI_[I/IHJII/IHaI <<H€DCH€KTI/IBHBIG TCXHOJIOTMH IICHTPAJIM30BaAHHOT'O TEIIOCHAOKCHUS

I'mapaBnuueckuil ynap u cpeactsa 60pb0Obl ¢ HUM. I napaBiInyecKuii pesxuM paboTsl ceTeit

[Tbe3oMeTpuueckne Tpaduku B TEIIOBBIX ceTsX. CrocoObl TOJACpKaHHs JABICHHUS B
«HEUTpaIbHBIX» TOUYKaX TEIUIOBBIX ceTeil. BbIOOp ceTeBbIX, MOAMUTOYHBIX, TOIKAUYNBAIOIIUX
Y KOHJCHCAaTHBIX HACOCOB

OcHOBBI BbIOOpa Tpacchl U CIIOCOOOB MPOKIIAAKU TEIUIOBBIX ceTel. CXxeMbl, IPOKIAJKU U
KOHCTPYKIIMH TEIJIOBBIX ceTeil. CXeMbl M KOH(GUTYpAIHsl TEIUIOBBIX CETEeH

OnpeﬂeneHI/Ie OINTHUMAJIbHOM TOJIIHMHBI TEIUIOBOM n3onsanuu. M30nsa1uoHHbIe KOHCTPYKIUH
TCIIJIOITPOBOJOB

3aB. kadeapoit «T u I'» P.A-B. Typnyes « »

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIN HE()TSHON TEXHHYCCKHU YHUBEPCUTET UM. akal. M./]. MIDIHOHITIKOBa
WHeTuTyT 3HEpreTHKH
Kagheopa «Tennomexnuka u cuopasiuxay

Bujaer Ne 3

Bropoil Texymuii KOHTPOJIb 3HAHUN

Z[I/ICI_II/IHJ'II/IHEIZ «l1epCEeKTUBHBIEC TEXHOJIOTUH IIEHTPAIM30BAHHOTO TEIIOCHAOKECHHMS

HoBrle nporpeccuBHble CIOCOOBI NMPOKIAAKA M M30JSIMM TEIUIOBBIX cerell. Ompenenenue
TEIUIOBBIX MOTEPh y4dacTKa TEIJIOBOM CETH W NMAaJeHHS TEMIIEpaTyp TEIUIOHOCHUTENS IO HUX
JUINHE

Termmon3onAMoHHbIe MaTepuanbl U KOHCTPYKUMU. TpyObl M HX coeauHEHUs. Buisl
MIPOKJIAI0K

HLC3OMCTpI/I‘-ICCKI/IC I“pa(l)I/IKI/I B TEmIoBhIX ceTsaX. CrmocoObl NOAACPKAHUA HAaBJICHUA B
((HeﬁTpaHLHBIX>> TOYKaX TEIJIOBBIX CETCH. BBI60p CETECBBIX, ITOAINMUTOYHBIX, ITOJKaAYUBaArOIINX
1 KOHACHCATHBIX HACOCOB

Pacuer u noxbop xomneHcaropoB. Pacuer ycuinii Ha MOJABMKHBIE U HETIO/IBHIKHBIE OTIOPBHI.
KomneHcanys TeMnepaTypHbIX HanpsbKeHUi B TpyOONpoBojax TEMIOBOM CeTH

3aB. kadeapoit «T u I'» P.A-B. Typnyes « »

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHusi PO
I'po3HeHckuit rocynapcTBEeHHBINH HEPTSIHON TEXHUUECKUI YHUBEpCUTET UM. akaa. M.Jl. MunoHIKoBa
HHCTUTYT 3HEPTEeTHKHI
Kagheopa «Tennomexnuka u 2udpasiuxay




Buier Ne 4

BTopoii TekyInii KOHTPOJIb 3HAaHUH

HI/ICHI/IHHI/IHaZ «llepCIEeKTUBHBIC TEXHOJOTHH IICHTPAIM30BAHHOTO TENIOCHA0KEHHUS

Onoper.  Kommnencatopsl. Apmarypa. Kamepsl u  kxomoambl. OOmme  BOIPOCHI
MIPOEKTUPOBAHMSI TETIJIONPOBOJIOB

[Ipoun3BOACTBEHHBIE U OTONMUTEIbHBIE KOTEIbHBIE.
Knaccudukanus u napameTpbl IapoBbIX U BOJOTPEHHBIX KOTEJIbHBIX

Ha3HaquHe, TCIIJIOBBIC CXCMBI, OCHOBHOC )51 BCIIOMOTaTCIIbHOC OGOpYI[OBaHI/Ie
IIPONU3BOJCTBCHHBIX KOTCIIbHBIX

PexxumMbl paboThl M pacmpesneseHne Harpy3ku MeXIy KOTJIaMHu. TeXHHMKO-?KOHOMHYECKHUE
1oKa3aTeau KoTesbHbIX. KoOMIOHOBKA IPON3BOACTBEHHBIX KOTEJIBHBIX

3aB. kapeapoit «T u I'y P.A-B. Typnyes « »

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKUI rocynapcTBEHHBIN HE(YTIHON TEXHHYCCKIH YHUBEpCUTET UM. akan. M.Jl. MuumnoHmuKoBa
WHCTUTYT 3HEPTEeTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Bbuiuer Ne 5

Bropoil Tekymui KOHTPOJIb 3HAHUU

I[I/ICIII/IHJII/IHaI «HGDCHGKTI/IBHI)IG TCXHOJIOTMH IICHTPAJINM30BAHHOTO TEIIOCHAOKCHUS

TemioBble cXeMbl M1 METOJIMKA X pacdyeTa. MeToanKa U pacyeT TEIJIOBBIX CXEM KOTEJIbHBIX
c npuMeHeHneM u 6e3 npumeHenus [1K

Ilytu coBeplIeHCTBOBaHUS TEIUIOBBIX CX€M, OOOpYAOBaHUS U PEXKUMOB PpabOThI
IIPOU3BOJCTBEHHBIX KOTEIbHBIX

DHepreTu4ecKkue,  HKOJOTMYECKHE M HSKOHOMHMYECKHE  TOKa3aTelid  KOTEJIbHBIX.
ABTOMAaTH3aIU TEIJIOBBIX MOACTAHIINN

TermnoBele TYHKTHl MHUKpOpailoHOB M mpeanpusituii. Pacuer u BbIOOp 000pymOBaHUA
TETUIOBBIX MMYHKTOB (3JIEBATOPOB, HACOCOB, MOJAOTPEBATEINICH )

3ag. kadenpoit «T u I'y P.A-B. TypnyeB « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHusi PO
I'po3neHcKuil rocynapcTBEHHBIN HE(DTIHON TEXHUYECKUH YHUBEPCUTET UM. akaa. M./l. MIHoHIMKOBa
WHCTUTYT 3HEPreTUKHI
Kagheopa «Tennomexnuxa u cuopasgiuxay

Buuer Ne 6

Bropoil Texymuii KOHTPOJIb 3HAHUN

I[I/ICI_II/IHJ'II/IHaZ «l1epCleKTUBHBIC TEXHOJIOTUH IIEHTPAIM30BAHHOTO TEIIOCHAOKECHHMS

TexHog0Orn4ecKrue CXeMbl 1 KOMIOHOBKA HAaCOCHBIX CTaHHHﬁ. AKKYMyJ'II/IPOBaHI/IC TCIIJIOTBHI.
3au11/1Ta OT KOPpO3HH, NIJIAaKa U HAKHUIIK MCCTHBIX YCTAHOBOK IOpsA4Y€ro BOJIOCHa6)KeHI/I$[

CucteMbl TEIUIOCHAOXKEHUS NMpeAnpuaTuil. Buasl cucreM TEIIOCHA0KEHUsS MPEANPHITUH;
WX CTPYKTYpa U OCOOCHHOCTH

[TapoBble CHCTEMBI TEIUIOCHAOKEHUS; UX CXEMBI, COCTaB 000PYIOBaHMs, PEKUMBI pabOTHI,




METOIbI 00€CTICUCHHsI HA/IS)KHOCTH TapOCHA0KEHUS

Bopsnble cuctembl ¢ OIHOTPYOHOH TpaH3UTHOM W JBYXTPYOHOH pacrpeneluTeIbHBIMU
CETSAMHU

3aB. kadenpoit «T u I'» P.A-B. TypnyeB « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHi rocynapcTBEHHBIH HE(PTIHON TEXHHYICCKUH YHUBEPCUTET UM. akaa. M./l. MIuoHIuKoBa
WHCTUTYT 3HEPTEeTHKHI
Kageopa «Tennomexuuxa u cuopasnuxay

Bujer Ne 7

BTopoii TekyIni KOHTPOJIb 3HAHUH

HI/ICHHHJ’II/IH&Z «llepCIeKTUBHBIC TEXHOJOTHH IICHTPAIM30BAHHOTO TENIOCHAOKEHUS

TennoHocUTEIN U HUX XApPaKTCPUCTHKA. TeXHUKO-9KOHOMHYECKOE COIIOCTaBJIICHHE CHCTEM
TEIJIOCHAOKEHHS

Mepsl CHUKEHHSI IOTEPh KOHJEHCATa.
Opranu3anus o0CITyKUBaHHsI U PEMOHTA TEIUIOTEXHUYECKOro 000py1I0BaHUs

ITyckoBast W peXMMHAsT HAJIAJIKUA TEIIOTEXHHYECKOTO OOOPYIOBAaHMS M TEIUIOBBIX CETEH.
Br160p onTUMaNIbHBIX PEKUMOB pabOThI

Ha3nauenue u CTpykTypa CHCTEMBI PEryJIMpOBaHUsA. BO3MOXKHbBIE METOABI PETYIUPOBAHUS
TEIUIOBOM HAarpy3kH B CHCTEMax LIEHTPAJM30BaHHOI'O TEINIOCHA0KEHUS], UX CONOCTABICHUE

3aB. kapeapoit «T u I'y P.A-B. Typnyes « »

MuHHCTEpCTBO HayKH U BhICIIET0 oOpa3oBanus PO
I'po3HeHcKuit rocyapCTBEHHBIN HEPTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuutHoHIMKOBa
HHcTuTyT S3HEpreTUKU
Kagheopa «Tennomexnuka u cuopasiuxay

Bujer Ne 8

Bropoil Texymuii KOHTPOJIb 3HAHUN

Z[I/ICI_II/IHJ'II/IHEIZ «l1epCeKTUBHBIEC TEXHOJIOTUH IIEHTPAIM30BAHHOTO TEIIOCHAOKESHHMS

PerynupoBanue oOTmycka TeMmJIOTHI U3 TMAapOBBIX CeTe. AKKyMyJSTOpHI Tapa; Hux
IpUMeHeHue u pacueT. lleHTpanbHOE peryiupoBaHME€ OAHOPOJHOW U Pa3HOPOJHOMN
TETJIOBBIX HArpPy30K

Bopasable cucrteMbl ¢ OIHOTPYOHOM TpaH3WUTHOW M JABYXTPYOHOH pacnpenenuTebHbIMU
CeTsAMU

[TapoBble cuCTeMBbI TEIUIOCHAOXKEHUS; UX CXEMBbI, COCTaB 000pYAOBaHUSA, PEXKUMBI PaOOTHI,
METObI 00ecIeueHus] HaJIS)KHOCTH NapOCHAOKEHHSI

CucteMbl TEIUIOCHAOXKEHUS NMpeAnpusATUid. Bunael cucreM TeriocHaOXeHUs NPEANpUSATHI;
UX CTPYKTYpa U 0COOEHHOCTH

3aB. kadeapoit «T u I'» P.A-B. Typnyes « »

I'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKWIA YHUBEPCUTET
HHCTUTYT DHEPI'ETHUKH
KADE[IPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Bujer Ne 9

BTopoii TekyIni KOHTPOJIb 3HAHUH




I[I/ICI_[I/IHJII/IHaZ «IIepcrieKTUBHBIE TEXHOJIOTHH IICHTPAIN30BAHHOT'O TEMIOCHAOKEHUS

PerynupoBanue oTmycka TemaoTbl U3 MApOBBIX CETeM. AKKyMyJsTOpbl Tapa; HX
npuMeHeHne u pacuer. LleHTpanbHOE peryiMpoBaHHE OJHOPOJHOM UM Pa3HOPOIHOMN
TEIUIOBBIX HAarpy30K

DHEPreTu4ecKue,  HKOJOTMYECKHME W HSKOHOMHUYECKHME  TIOKa3aTelaud  KOTEIbHBIX.
ABTOMAaTH3aIUA TEMIOBLIX IOICTAHIIHNA

TemnoBble cXeMbl U METO/IMKA UX pacyeTa. MeToAuKa U pacyeT TEIUIOBBIX CXEM KOTEJIbHBIX
¢ npuMeHeHueM u 6e3 npumeHenus [1K

PexxumMbl paboThl M pacmpesneseHne Harpy3ku MeXIy KOTJIaMHu. TeXHHMKO-?KOHOMHYECKHUE
1oKa3aTeau KoTesbHbIX. KoMIOHOBKA IPON3BOACTBEHHBIX KOTEIbHBIX

3aB. kadenpoit «T u I'» P.A-B. TypnyeB « »

T'PO3HEHCKUI I'OCYJAPCTBEHHBIA HEDGTIHON TEXHUYECKUI YHUBEPCUTET
HHCTHUTYT DHEPTETHUKH
KA®EJPA "TEIIJIOTEXHHUKA 1 T'MIPABJIUKA"

Buaer Ne 10

Bropoil Tekymui KOHTPOJIb 3HAHUN

I[I/ICIII/IHJII/IHaI «HGDCHGKTI/IBHI)IG TCXHOJIOTMH IICHTPAJIM30BAHHOTO TEIIOCHAOKCHUS

TexHoJ0rnuecKrue CXeMbl 1 KOMIIOHOBKA HAaCOCHBIX CTaHHHﬁ. AKKYMYJII/IpOBaHI/IC TCIIJIOTHI.
3aH_[I/ITa OT KOppO3H1H, NIJIAKa 1 HAKHUITH MCCTHBIX YCTAHOBOK I'OpsA4€ro BOI[OCHa6)KeHI/I$I

CucreMpl TerocHaOXeHUs NpeanpusITuid. Buapsl cuctem TeniaocHaOXeHUs MpearnpHusITHii;
UX CTPYKTYpa U OCOOEHHOCTH

[TapoBble cHUCTEMBI TEIUIOCHAOKEHUS; UX CXEMBI, COCTaB 000pYAOBaHUSA, PEKUMBI PaOOTHI,
METO/Ibl 00€CTICUeHUsI HaJISKHOCTH TapOCHA0KEHUS

OcHOBBI BBIOOpa Tpacchl U CIIOCOOOB MPOKIAAKH TEIIOBBIX ceTel. CXeMbl, MPOKIAIKU U
KOHCTPYKIMHU TETUIOBBIX ceTeld. CxeMbl U KOHPUTypalus TEIIOBBIX CeTel

3ag. kadenpoit «T u I'y P.A-B. TypnyeB « »

MuHHCTEpCTBO HAYKH U BEICIIETO 00pa3oBaHus PO
I'po3HeHCKHI rocynapcTBEHHBIH HE(TIHOH TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIIUTHOHITUKOBA
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Buaer Ne 11

Bropoil Tekymmii KOHTPOJIb 3HAHUU

HI/ICHI/IHJ'H/IHaI <<HGDCH6KTI/IBHBIG TCXHOJIOTHMH ITEHTPAJIN30BAHHOT'O TENIOCHA0KEHHUS

I'paduku TemmepaTyp u pacxoja TEIUIOHOCHTENSA. METObl IEHTPAIBHOTO PETYIMPOBAHUS
CYMMapHBIX Harpy30K OTOIIJICHHS U TOPSYETO BOJOCHA0KEHUS

MeTo b1 KOPPEKTUPOBKU TEMIEPATypHBIX TpaduKOB Ha BBOJAX MPEANPUATUHN, TOTYHAIOIINX
ropsiayro Boay oT paiioHHbIX TOL]

O PexTUBHOCTD PA3IUYHBIX CUCTEM PETYINPOBAHMS OTIYCKA TEMJIOThl. AKKYMYJIHpPOBaHHE
TeI0Thl. CXEMBI, pacyeT TEII0AKKYMYJINPYIOIUX YCTAHOBOK

Bropuunsle sHEpropecypchl NpOMIIPEANPUITHI, UCIIOIB3YEMBIE I F€HEpaluy TEIUIOTHI.
WX Konu4yecTBO, MapaMeTpsl, A0JIS MOJE3HOTO UCTIONIB30BAHUS B CUCTEMAaX TEIUIOCHA0KEHUS

3aB. kadeapoit «T u I'» P.A-B. Typnyes « »




MHUHHUCTEPCTBO HAYKH U BhICIIEro oopazosanust PO
I'po3HeHcKuit rocyapcTBEHHBIN HEQTSIHON TEXHUUECKUI YHUBEpCUTET UM. akaa. M.Jl. MunoHIKoBa
WHCTUTYT 3HEPTEeTHKHI
Kageopa «Tennomexuuxa u cuopagnuxay

Buaer Ne 12

BTopoii TekyIni KOHTPOJIb 3HAHUH

HI/ICHHHJ’II/IH&Z «llepClIeKTUBHBIC TEXHOJOTHH IICHTPAJIM30BAHHOTO TENIOCHA0KEHUS

Bunei, napamerpsl u rpaduxu Bbixoga BOP, ucronb3yeMbix A MpoOM3BOACTBA Hapa U
ropsiueii BOAbl B YTHUJIM3ALMOHHBIX YycTaHOBKaxX (TYYVY). VTuiuzanuoHHbIe KOTEIbHBIE U

TOL

Tunsl yTUAM3alMOHHBIX YCTAHOBOK JUIsl BBIPAOOTKHM apa U ropsiueil BoJpl. CXeMbl, peKUMBbI
paloThl, KOHCTPYKLIMU 000PYAOBaHUsl, TEXHUKO-3KOHOMUYECKHE TIOKA3aTeNN

OmnpeneneHre 5KOHOMUU TOTUIMBA TIPU padOTe YTHIIM3AIMOHHBIX YCTAHOBOK MapalIeIbHO C
3aBOJICKMMH KOTENIbHBIMH U TOL]

Meroasl TEXHUKO-D)KOHOMHYECKHUX pPAacdyeToB B JHepreTuke. Pacd€rHblll nepuoa U €ro
COCTABJISIOLIME IPU CTPOUTEIHCTBE CUCTEM TEIUIOCHAOKEHUS

3aB. kadpeapoit «T u I'» P.A-B. Typnyes « »

MuHHCTEpCTBO HaYKH U BhICIIET0 oOpa3oBanusi PO
I'po3HeHcKuit rocyiapCcTBEHHBIN HEQTAHON TEXHUUECKUH YHHBEpPCUTET UM. akaa. M.J]. MuutnoHIKoBa
HHuCcTHUTYT SHEPreTHKHN
Kageopa «Tennomexuuxa u euopagnuxay

Buaer Ne 13

BTopoil Tekymui KOHTPOJIb 3HAHUN

I[I/ICIII/IHJ'II/IHaI <<HGDCH€KTI/IBHI)I€ TCXHOJIOTMH ITECHTPAJIN30BAHHOTO TENI0CHAOKEHUS

pryT[HéHHaH OlLICHKa KalWTalIbHBIX BIIOKECHHH B TCIUIOrCHCPUPYIOIUC HCTOYHUKH,
TCIIJIOBBIC CCTH U TeHHOHOTpe6H${IOIJ_II/IC CHUCTCMBI

CtpykTypa M COCTaBISIONIME CEO0ECTOMMOCTH MPOAYKIUH B CHCTEMax TEMJI0CHAOXKEeHHUS.
banancoBass u wuymcras npuOBUIM OT MOJAEPHU3ALUMU WM PEKOHCTPYKIIMHU CHCTEMBI
TEIIOCHA0XKEHUS IEHCTBYIOIIETO NPEANPUSITHS

OntuMu3aius CUCTEM TeIUIOCHAOKEeHHs. PelieHne TeXHHUYEeCKUX 3a/7ad ONTHUMAIbHOTO
MPOEKTUPOBAHMSI  CUCTEM  TeIulocHaOkeHus. [IpuHIMMNHUANBHBIE CXEMBI  TEIUIOBBIX
AJIEKTPUYECKUX CTAHIMM, C UCIoJb3oBaHueM THY

TexHonmoruu TemIOCHAOXKEHUsI C TOHWKEHHOW TeMIepaTypoil ceTeBod BOJIBI U
KOJMUYECTBEHHBIMU CIIOCOOAMHU PETYIUPOBAHUS HATPY3KH

3aB. kadeapoit «T u I'» P.A-B. Typnyes « »

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBanusi PO
I'po3HeHCKuil rocynapcTBEHHBIN HE(PTIHON TEXHHUECKUH YHUBEPCUTET UM. akaj. M.J[. MunuoHmukoBa
HHCTUTYT 3HEPreTUKHI
Kagheopa «Tennomexnuxa u euopagiuxay

Bbuaer Ne 14

BTopoil Texkymuii KOHTPOJb 3HAHUN




I[I/ICI_[I/IHJII/IHaZ «lIepcrieKTUBHBIE TEXHOJOTHHU IICHTPAJIN30BAaHHOTO TEMIOCHAOKEHUS

Pexoncrpykuusa temnosbix cxeM TOLI. IlapamnensHoe BkiatoueHue B cxeMy TOLl mMKoBBIX
BOJOI'PEHHBIX KOTJIOB U OCHOBHBIX CETEBBIX ITOJOIPEBATENICH

[ToBbIlIeHNE PHEPTETHUECKOM M IKOHOMHYECKOH 3(()EKTUBHOCTH HCTOYHHUKOB IMUKOBOU
TEIUIOBOM MOIIHOCTH. PEKOHCTpYKLHS CyIIECTBYIOIIMX MUKOBBIX BOJOIPEHHBIX KOTJIOB H
JPYroro o0opyA0BaHus

w

Hcmonp30BaHue TEIIOTH YXOAAIHNX Ia30B IMUKOBBIX BOI[OFpef/'IHLIX KOTJIOB

CHuxeHme 3aTpaT Ha COOCTBEHHbIE HY)K/Ibl TEIUIOMCTOYHUKOB 32 CYET COBEPUICHCTBOBAHUS
TEXHOJIOTHI PE3ePBHOTO TOTUIMBOCHAOKEHUS

3aB. kadeapoit «T u I'» P.A-B. Typinyes « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIH HE(PTIHON TEXHIYECKIH YHUBEPCUTET UM. akaj. M.J[. MumroHmukoBa
WHcTUTYyT 3HEPreTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Buaer Ne 15

Bropoil Tekymui KOHTPOJIb 3HAHUU

I[I/ICIII/IHJII/IHaI «HGDCHGKTI/IBHI)IG TCXHOJIOTMH IICHTPAJINM30BAHHOTO TEIIOCHAOKCHUS

TpeGoBaHust K pPE3epPBHBIM CHUCTEMaM TOIUIMBOCHA0XKEHUSI U TOIUIMBHBIM XO3SHCTBaM
TEIUIOUCTOYHHUKOB

CucreMspl TerocHaOXeHUs NpeanpusITuid. Buapl cuctem TeniaocHaOXeHUs MpearnpHUsITHii;
UX CTPYKTYpa U OCOOEHHOCTH

3HCpFeTI/I‘~I€CKI/I€, OKOJOTHYCCKHUC n OKOHOMHYCCKHUEC IIOKa3aTCIn KOTCJIbHBIX.
ABTOMaTI/I3aI_[I/I$I TCIIIIOBBIX HOI[CTaHI_[I/Iﬁ

Pexxumpl paboThl U pacnpeselieHne Harpy3ku Mexay KOTiIaMu. TeXHMKO-3KOHOMHYECKHE
ITOKa3aTeIu KoTelnbHbIX. KOMITIOHOBKA MPOM3BOACTBEHHBIX KOTEJIBHBIX

3aB. kapeapoit «T u I'y P.A-B. Typinyes « »

MuHHCTEpCTBO HaYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHcKuit rocyiapCTBEHHBIN HEPTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuutHoHIMKOBa
HHucTuTyT 3HEPreTHKN
Kageopa «Tennomexuuxa u euopagnuxay

Buaer Ne 16

Bropoil Tekymnii KOHTPOJIb 3HAHUU

HI/ICHI/IHJ'H/IHaI <<HGDCH6KTI/IBHBIe TCXHOJIOTMH ITEHTPAJIN30BAHHOTO TENIOCHAOKEHUS

TeruoBble CXEMBI U METOAMKA UX pacyeTa. MeToArKa U pacdeT TEIUIOBBIX CXEM KOTEIBHBIX
¢ npuMeHeHneM u 6e3 npumenenus [1K

Termmon3onanoHHbBIE MaTepuanbl U KOHCTPYKUIMU. TpyObl M WX coeauHEHUs. Buisl
MIPOKJIAI0K

OcHOBBI BBIOOpa TPacchl U CIIOCOOOB MPOKIIAAKH TEIUIOBBIX ceTei. CXeMbl, MPOKIAIKU U
KOHCTPYKIMHU TETUIOBBIX ceTel. CxeMbl U KOHPUTYpallus TEIUIOBBIX ceTeil

Onpez[eneHHe OINTHUMAaJIbHOM TOJIIWHBI TEIIOBOM HU30JIALHU. I/I3OHHI_II/IOHHI>IG KOHCTPYKI A
TCIIJIOITPOBOJOB




| 3aB. kadenpoit «T u I'» P.A-B. TypnyeB « »

MUHUCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus PO
I'po3HeHCKHi rocynapcTBEHHBIH HE(PTIHON TEXHHISCKUH YHUBEPCUTET UM. akaa. M./l. MuuoHIuKoBa
WHCTUTYT 3HEPreTUKHI
Kagpeopa «Tennomexuuxa u euopagnuxay

Bbuaer Ne 17

BTopoil Tekymui KOHTPOJIb 3HAHUN

I[I/ICI_[I/IHJII/IHaI <<H€DCH€KTI/IBHBIG TCXHOJIOTMH IICHTPAJINM30BaAHHOT'O TEII0CHAOKCHUS

Omnpenenenre ONTUMAIbHOM TONIIMHBI TEIJIOBOM M30JSIMU. V30A1IMOHHBIE KOHCTPYKIIUU
TEIIONPOBOJIOB

CHIDKCHHUE 3aTpaTr Ha COOCTBCHHEIC HYXbI TCINIOUCTOYHHUKOB 3a CYCT COBCPIICHCTBOBAHUA
TEXHOJIOTHI PE3CPBHOI'O TOIUTHBOCHA0KEHHU S

w

Hcnonbp3oBaHuE TEIIIOTHI YXOAAIHNX I'a30B IMUKOBBIX BOZ[OFpeI;'IHLIX KOTJIOB

[ToBbIlIeHNE PHEPTETHUECKOM M IKOHOMHYECKOH 3(()EKTHBHOCTH HCTOYHHUKOB IMHUKOBOU
TEIUIOBOM MOIIHOCTU. PEKOHCTpYKLUS CyIIECTBYIOLIMX NUKOBBIX BOJOTPEHHBIX KOTJIOB U
JPYroro o0opyA0oBaHUs

3aB. kadeapoit «T u I'» P.A-B. Typinyes « »

MuHHCTEpCTBO HayKHU U BhICIIETO oOpa3oBanus PO
I'po3HeHcKuit rocyapCcTBEHHBIN HEQTAHON TEXHUUECKUH YHHBEPCUTET UM. akaa. M.J]. MuutHoHIMKoBa
HHcTuTyT 3HEpreTUKU
Kagheopa «Tennomexnuka u euopasiuxay

Buaer Ne 18

Bropoil Texymuii KOHTPOJIb 3HAHUN

Z[I/ICI_[I/IHJ'H/IHaI «l1epCeKTUBHBIEC TEXHOJIOTUH IIEHTPAIM30BAHHOTO TEIIOCHAOKECHHMS

Pexoncrpykuusa temnosbix cxeM TOLI. IlapamnensHoe BriatoueHue B cxemy TOLl muKoBBIX
BOJIOTPENHBIX KOTJIOB M OCHOBHBIX CETEBBIX IIOJIOIpEBATENICH

Onrumusaiusg CHUCTEM TeIUIOCHAOKeHUs. PelieHne TeXHUYECKHMX 3aad OINTUMAIBLHOIO
MPOCKTUPOBAHUSI CUCTEM  TeIUIOCHAOXKeHHs. [IpUHIMNHAIBHBIE CXEMBl  TEIUIOBBIX
JJIEKTPUYECKUX CTAHIMM, C Ucnosb3oBanueM THY

pryHHéHHaH OIICHKa KaIluTaJIbHBIX BIOKCHHUU B TCIUIOrCHEPHUPYIOUE HCTOYHUKH,
TCIIJIOBBIC CECTHU U TCHHOHOTpC6HHIOU_II/IC CHUCTCMBI

Meroasl TEXHUKO-d)KOHOMHYECKHMX pPACUETOB B JHepreTuke. Pacu€THBI mepuox M ero
COCTABJISIOLIME TP CTPOUTEIHCTBE CHCTEM TEIUIOCHAOKEHUS

3aB. kadeapoit «T u I'» P.A-B. Typnyes « »

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKuil rocynapcTBEHHBIN HE(PTIHON TEXHUYECKUH YHUBEPCUTET UM. akaa. M./l. MIuIHoHITMKOBa
HHcTUTYT 3HEPreTHKHN
Kageopa «Tennomexuuka u 2udpasuuxay

Buaer Ne 19

BTopoii TekyIni KOHTPOJIb 3HAHUH




,HI/ICHI/IHJ'II/IHE[Z «llepCEeKTUBHBIC TEXHOJOTHUH IICHTPAIM30BAHHOTO TENI0CHA0KEHUS

Tunsl yTUIN3alMOHHBIX YCTAHOBOK I BHIPAOOTKHU Mapa u ropsiueid BoAbl. CXeMbl, peKUMBbI
paboThl, KOHCTPYKIIMU 000PYAOBAaHUS, TEXHUKO-3KOHOMUYECKHE TTOKA3aTEeNN

Hcnons3o0BaHue TEIIOTH YXOOAIMUX I'a30B TMKOBBIX BOHOFpCﬁHBIX KOTJIOB

CHuxeHme 3aTpaT Ha COOCTBEHHbIE HYXK/Ibl TEIUIOMCTOYHUKOB 32 CYET COBEPUICHCTBOBAHUS
TEXHOJIOTHI PE3ePBHOTO TOTUIMBOCHAOKEHUS

Omnpenenenre 5KOHOMUU TOIUIMBA IIPU pabOTe YTHIIM3AIMOHHBIX YCTAHOBOK MapasliedbHO C
3aBOJICKUMHU KOTeIbHbIMU U TOL]

3aB. kadeapoit «T u I'» P.A-B. Typinyes « »

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanusi PO
I'po3HeHcKui rocyapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M./l. MumoHIKoBa
HHCTUTYT 3HEPreTUKI
Kagheopa «Tennomexnuka u cuopasiuxay

Buaer Ne 20

BTopoii TeKyIMi KOHTPOJIb 3HAHUH

HI/ICHI/IHHI/IHaZ «lIepcneKTUBHBIE TEXHOJOTUHU IIEHTPATN30BAHHOI'O TENIOCHAOKEHUS

TexHonmoruu TemIOCHAOXKEHUsT € MOHWXKEHHOW TeMmIepaTrypoil ceTeBod BOJIbl U
KOJIMYECTBEHHBIMU CIIOCOOAMM PETYJIMPOBAHMSI HArPY3KHU

CtpykTypa U COCTaBIsIONIME CEOECTOMMOCTH MPOAYKLUMH B CHCTEMax TEMJIOCHAOXKEHHUS.
banancoBass u wuymcras npuOBUIM OT MOJAEPHU3ALUM WIM PEKOHCTPYKLHUU CHCTEMBI
TEIIOCHA0XKEHUS IEHCTBYIOIIET0 NPEANPUSITHS

OrmpezeneHne YKOHOMUH TOIJTUBA NIPU PabOTe YTUIN3AIMOHHBIX YCTAHOBOK MApalIeNbHO C
3aBOJICKMMU KOTEJIbHBIMU U TOL]

I'paduku TemmepaTyp u pacxoja TEIUIOHOCHUTENSA. METObl IEHTPAIBHOTO PETYIUPOBAHUS
CYMMapHBIX Harpy30K OTOIJICHHS U TOPSYET0 BOJOCHA0XKEHUS

3ag. kadenpoit «T u 'y P.A-B. TypnyeB « »

5.3 busersl Kk 3a4eTy N0 JAMCHUILINHE
«ITepcneKTHBHBIE TEXHOJOTHU HEHTPAJU3OBAHHOIO TEMJIOCHAOKEHHS

I'PO3HEHCKMI TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKWUI YHUBEPCUTET
KADE/IPA "TEIVIOTEXHUKA U I'HJ/IPABJIMKA"

IlI/ICI[I/IlIJII/IHa «HepCl'[eKTI/IBHLIe TEXHOJOIrMM HECHTPAJIU30BAHHOIO TeIJIOCHAOKEHU S

Cemectp - 3

I'pynna 3TOT-24m

Buuaer Ne 1

OcHoBHBIC HaITpaBJICHUA Pa3BUTUSA CUCTEM TEIIOCHAOKEHHS B APYTrux CTpaHax. 33[[8.‘{1/1
COBCPUICHCTBOBAHUS CUCTCM TEIJI0CHAOKEHHS

PanuonansHOE pacnpeaciiCHuC Harpy3ku MEXK1y UCTOYHHUKAMU TCIUIOTHI K BO3MOXKHOCTH
HCITIOJIB30BAHHMA TCIIJIOHACOCHBIX YCTAHOBOK JJI1 YaCTHYHOI'O o0OecreyeHns MUKOBOM HarpyskKu

[TpuHu BHIOOpAa OCHOBHOTO M BCIIOMOTATEIHFHOTO 000pyA0BaHus. BEIOOP OCHOBHOTO H




BCIIOMOTaTEJIbHOTO0 000PYTI0BaHMsI KOTEJIBHBIX. BHIOOP METO1a M CXeMBI BOJIOTIOITOTOBKH B
MIPOU3BOJICTBEHHBIX KOTEIbHBIX

3aB. xadeapoit
«TennorexHuka v TUIPABINKAY P.A-B. TypnyeB

I'PO3HEHCKUI T'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUI YHUBEPCUTET
KADE/IPA "TEIVIOTEXHUKA U I'JIPABJIMKA"

I[I/ICIII/IHJII/IHQ ((HepCHeKTHBHbIe TEXHOJOI'MAd HEHTPAJINU30BAHHOI'0 TEeNJIOCHAOKEeHH»

Cemectp - 3

I'pynna 3TOT-24m

Bujaer Ne 2

1. | IIpenmeT u comepkanne Kypca. HazHauenne u 001acTh MPUMEHEHHSI HCTOYHUKOB U CUCTEM
TEIJIOCHAOXKEHUS MTPEANPHUATHIA

2. | CoBpeMeHHOE COCTOSIHIE U MEePCIEKTUBBI Pa3BUTHUS TEILIOdHEPTreTUKH B Poccun u 3a pyoexom.
[lepcnexkTuBbl pa3BuTHs TeriocHadxenus B Poccun

3. | TeruioBbIE CETH M TETUIONOTPEOIAIONINE CUCTEMBI KaK OCHOBHBIE 3BCHBSI CUCTEMBI
TEIIOCHAOXKEHUS

3aB. kadenpoit
«TennorexHuka u TUAPABIUKAY P.A-B. Typiyes

I'PO3HEHCKUI TOCY JAPCTBEHHBII HEGTSHON TEXHUYECKUI YHUBEPCUTET
KA®EJ]PA "TEILIOTEXHHUKA U THJJPABJIUKA"

IlI/ICI[I/IHJII/IHa «HepCl'[eKTI/IBHbIe TEXHOJOI'Md HEHTPAJIU3OBAHHOI'O TeNJIOCHAOKEHUSI»

Cemectp - 3

I'pynna 3TOT-24m

Bujer Ne 3

1. | OcHoBHBIC HaITpaBJICHUA Pa3BUTUSA CUCTEM TEIUIOCHAOKEHUS B APYTux CTpaHax. 33,[[8.‘11/1
COBCPUICHCTBOBAHUS CUCTCM TEIJI0CHAOKEHHUS

2. | IIpoMblIIeHHOE TEMIONOTpedIeHNEe, YPOBHH TEIUIONOTPEOICHUS pa3IMyHbIX OTpaciieit
MIPOMBIIIJIEHHOCTH

3. | I3MeHeHune CTpYKTYphI ¥ TTOBBIIICHUE HAZIEKHOCTH TETUIO(QUKAITMOHHBIX CUCTEM TIPH
WCMOJIb30BaHUY KOMOMHHUPOBAHHOTO TETIOCHAOKEHHS

3aB. xadeapoi
«TermmoTexHuKa U THIPaBINKA» P.A-B. Typnyes

'PO3HEHCKUI I'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKU YHUBEPCUTET
KADE/IPA "TEIVIOTEXHUKA U I'HJ/IPABJIMKA"




I[I/ICIII/IHJII/IHa «HepCHeKTHBHbIe TEXHOJOIMA HECHTPAJU30BAHHOTO0 TEMJIOCHAOKEeHU D

Cemectp - 3

I'pynna 3TOT-24m

Bujer Ne 4

1. | IIpenmMy1iecTBa TEXHOIOT M KOMOMHIUPOBAHHOTO TEIIIOCHAOKEHUS

2. | ParmonanbHOe pacnpeiesieHue Harpy3Ku MEX1y UCTOUHMKAMU TEIJIOTH M BO3MOKHOCTH
MCIOJIb30BAaHHUS TEIUNIOHACOCHBIX YCTAHOBOK JIJISl YACTUYHOTO 00eCrieueHnsl MUKOBOM Harpy3Ku

3. | Cucrtembl OTOIUIEHHUS, BEHTUIISLIMHI, FOPSYEro BOJOCHAOKEHHSI U TApOCHAOKEHUSI ITPEIPUATHIH.
Wx naznauenue. TexHomornuaeckoe noTpeOiIeHne mapa u ropsyeit Boabl

3aB. kadempoii
«TennorexHuka v TUIPaBINKa P.A-B. Typnyes

I'POSHEHCKUM I'OCYJAPCTBEHHBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
KA®EJIPA "TEIIVIOTEXHHUKA U THJIPAB/IUKA"

I[ncunmmna «Hepcnexnmnme TEXHOJOI'MA HEHTPAJIU30BAHHOI'0 TENJIOCHAOKEHHU

Cemectp - 3

I'pynna 3TOT-24m

Bbuuer Ne 5

1. | Metojp! onpeieneHus: pacueTHON MOTPEOHOCTH B Iape U ropsiueit BoJe I TEXHOJIOTHYECKUX
HYXJ. XapaKTepHbIE PeKUMBI U I'paUKH TEIIONOTpeOIeHUs

2. | I'opsiuee BonocHaOkeHue; ero Ha3HauUeHue, TpedyemMble mapameTpsl. MeTo bl onpeeneHus
pacyeTHOI MOTPEeOHOCTH B TEIJIOTE

3. | Oromienue IMPOMBIIIJICHHBIX 31aHui. Pacuet BHYTPCHHUX TEIUIOBBIJACIICHUM B IMPOU3BOACTBCHHBIX
nexax

3aB. xadeapoit
«TennorexHuka v TUIPABINKA) P.A-B. Typnyes

MHUHHCTEPCTBO HAYKH M BhICIIEro oopazoBanust PO
I'po3HeHCKHU rocynapcTBEHHBIN HE(TIHONH TEXHHYCCKUIA YHUBEPCUTET UM. akaa. M./l. MUUITHOHITUKOBA
WHCTUTYT 3HEPreTUKU
Kageopa «Tennomexnuxa u 2uopasiuxay

JII/ICIII/IHJII/IHa «HepCHeKTHBHLIe TEXHOJOI'MA HEHTPAJIU30BAHHOI'O TEMJIOCHAOKEeHUSD

Cemectp - 3

I'pynna 3TOT-24m

Buuer Ne 6

1. | TemmoBoii GaaHc IPOU3BOJCTBEHHBIX MOMeIIeHUH. OTnpe/iesieHrne pacCYeTHOTO Pacxo/ia TeTIOTh
Ha OTOIUICHUE NPEIIPUITUN

2. | Cytounsle u rofioBble rpadguku Temionorpednaenus. OnpeneneHne noTpedHOCTeN B TEMJIOTE U




XO0JI0H€e

3. | PexxuMbl paboThl U METO/IBI PETYIUPOBAHUS IPOMBIIIJICHHBIX CUCTEM KOHIAUIIMOHUPOBAHUS
BO31yXa

3aB. kadempoii
«TennorexHuka v TUIPaBINKA) P.A-B. Typiyes

MHuUHUCTEPCTBO HAYKHU | BBICIIEro oOpa3zoBanus PO
I'po3HeHcKuit rocyapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MumnoHImKoBa
WHCTUTYT 3HEPreTUKU
Kagpeopa «Tennomexnuxa u euopagiuxay

I[I/ICIII/IHJII/IHa «HepCHeKTHBHLIe TEXHOJOI'MAd HEHTPAJIU30BAHHOI'0 TEeMJIOCHAOKEeHHS»

Cemectp - 3

I'pynna 3TOT-24m

Bujer Ne 7

1. | Meroauka onpeneneHrs MaKCUMaIbHBIX, CPEHUX U TOJIOBBIX MOTPEOHOCTEHN B TEIJIOTE KaXKIBIM
TUTIOM MOTpeOuTeNnen

2. | MeTtoauka pacuera oTepb TEIUIOTHI 31aHUSMU.
TennoBble HArpy3KU NPEANPUATHN.
HopmupoBanue Tenaonorpe0ieHus B IPOMBIIUIEHHOCTH

3. | Onpenenenure TEMJIOBOM Harpy3KH MPOM. IUIOMIA/IKH, paiioHa. COCTOSHUS U ITyTH MOBBIIIICHUS
HAJEKHOCTH TETJIOCHAOKEHUs. DHEpreTHYecKast CyIHOCTh TerIo(uKaImm

3aB. xadeapoit
«TennorexHuka v THIPABINKA) P.A-B. Typnyes

MUHHCTEpCTBO HAYKHU H BhICIIET0 oOpa3oBanus PO
I'po3HeHcKuit rocyapCTBEHHBIN HEPTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.J]. MuutMoHIKoBa
WHCTUTYT SHEPreTUKU
Kadgpeopa «Tennomexnuka u eudpagiuxay

I[I/ICI[I/IHJII/IHQ «HepCl'[eKTl/lBHbIe TEXHOJOI'Md HEHTPAJIU3OBAHHOI'O TeNJIOCHAOKEHUSI»

Cemectp - 3

I'pynna 3TOT-24m

Bujaer Ne 8

1. | PannoHaibHOE pa3MeIIeHHE UCTOYHUKOB TEIJIOTHI, TEMJIOBBIX MOJACTAHIWN LIEHTPAIbHBIX
TEIUIOBBIX TYHKTOB

2. | TepmoanHaMuyeckre MpeuMyIIecTBa TeIUIO(pUKAIINN, OCHOBAHHON Ha KOMOMHUPOBAHHON
BBIPA0OTKE 3JIEKTPUUECKOI U TEIJI0BOM 3HEPTUU

3. | IlepecMoTp MOX0OA0B K OOECIIEYEHUIO TEIIOBBIX HArPYy30K MOTpeOUTENEeH U U3MEHEHHUE
CTPYKTYPHI TEIUIO(PHUKAIIMOHHBIX CUCTEM TOPOJIOB

3aB. kadenpoit




‘ «TennorexHuka u THAPABINKAY P.A-B. TypnyeB

MHUHHCTEPCTBO HAYKH M BhICIIEro oopazoBanust PO
I'po3HeHCKHi rocynapcTBEHHBIH HE(PTIHON TEXHHISCKUH YHUBEPCUTET UM. akaa. M./l. MIuoHIuKoBa
WHCTUTYT 3HEPreTUKU
Kagheopa «Tennomexnuxa u cudpagnuxay

I[I/ICIII/IHJII/IHQ ((HepCHeKTHBHbIe TEXHOJOI'MAd HEHTPAJIU30BAHHOI'0 TEeNJIOCHAOKEeHH»

Cemectp - 3
I'pynna 3TOT-24m
Buier Ne 9
1. | Kinaccuduxanus CucTeM ropssyero BOJ0CHA0XKEHUS JKUIIbIX, OOLIECTBEHHBIX U IPOMBIIIICHHbBIX
3IaHUI
2. | JleneHTpann3oBaHHbIE U LIEHTPAIU30BAHHBIE CUCTEMBbl. AKKYMYJIMPOBAaHUE ropsiueit BOIBI.
[TpuGopsl, TpyOBI M apMaTypa
3. | Cucrembl BOASHOTO, MAPOBOTO U BO3AYIITHOTO OTOTUICHHS TPOMBIIUICHHBIX U JKWJIBIX 3JaHUN

3aB. kadeapoit
«TennorexHuka u TUIPaBINKa) P.A-B. Typiyes

MHuUHHUCTEPCTBO HAYKHU M BbICIIEro oopa3zoBanus PO
I'po3HeHcKuit rocyapCcTBEHHBIN HEQTAHON TEXHUUECKUH YHHBEpPCUTET UM. akaa. M.J]. MuutHoHIMKoBa
WHcTHTyT 3HEpreTHKH
Kadgpeopa «Tennomexnuka u eudpagiuxay

IlI/ICI[I/IHJII/IHa «HepCl'[eKTI/IBHbIe TEXHOJOI'MA HEHTPAJIU3OBAHHOI'O TeNJIOCHAOKEHUSI»

Cemectp - 3
I'pynna 3TOT-24m
Buier Ne 10
1. | Onpenenenuie TEIIOBON HArPy3KH MPOM. TUIOIIAAKH, pailoHa. COCTOSHUS U ITYTH MOBBIIICHUS
Ha/IeKHOCTH TEIJIOCHA0KEHHsI. DHEepreTuyecKasi CyIHOCTh TeII0(UKAIIIH
2. | TepmoanHaMuyeckre NpeuMyIecTBa TeIopUKaIui, OCHOBAHHON Ha KOMOMHUPOBAHHON
BBIPA0OTKE 3JIEKTPUUECKOI U TEIJIOBOM HEPTUU
3. | JeueHtpanu3oBaHHbIE U LIEHTPAJIN30BAHHbIE CUCTEMBI. AKKYMYJIMPOBaHHUE FOpPSYEH BOIBI.

[TpuGopsl, TpyOBI M apMaTypa

3aB. kadempoit
«TennorexHuka v TUIPaBINKA P.A-B. Typnyes

MWUHHCTEPCTBO HAYKH M BhICIIEro oopazoBanust PO
I'po3HeHCcKni rocyapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MuoHIKoBa
WHCTUTYT 3HEPTeTHKH
Kageopa «Tennomexnuxa u 2uopaenuxay

I[I/ICIII/IHJII/IHa «HepCHeKTHBHbIe TEXHOJOI'MA HEHTPAJIU30BAHHOI'0 TEeMJI0CHAOKEeHHI»




Cemectp - 3

I'pynima 3TOT-24m

Buaer Ne 11

1. | OronurenbHble TpUOOPHL. BEIOOP U X pazMeleHue.
TpyOb! u ux coequHerne. YKIoH Tpyo. [lepememnienue u ynanenue Bo3ayxa. PacimpuTenbHbII
0ak. Mzomsmus Tpyo

2. | IIpyHIMIIBI IPOEKTUPOBAHUS CUCTEM OTOILJICHHMS.
OCHOBHbBIE IPUHIHIIBI, PA3BUTHS TEIOCHAOKEHHS

3. | BonsiHbIe TETIOBBIE CETH U TEMIIEPaTypHbIE TPAPUKH PEryITUPOBaHHS OTITYCKA TEIUIOTHI JIIS
KaXJI0T0 TUIIA €€ oTpeduTenen

3aB. kadeapoit
«TennorexHuka U TUIPaBINKa P.A-B. Typnyes

MuHmCTepCTBO HAYKH U BEICIIETO 00pa3oBaHus PO
I'po3HeHCKHI rocynapcTBEHHBIH HE(YTSHON TEXHHYSCKIH YHUBEPCUTET UM. akan. M.Jl. MumnoHmuKoBa
WHCTUTYT 3HEPTeTHKH
Kagpeopa «Tennomexnuka u euopasiuxay

I[ncunmmna «Hepcnexnmnme TEXHOJOI'MA HEHTPAJINU30BAHHOI'0 TENJIOCHAOKEHU S

Cemectp - 3

I'pynna 3TOT-24m

Buaer Ne 12

1. | KauecTBeHHBIN U KOJIUYECTBEHHBIN MCTOJbI OTITYCKA TCIIJIOTHI B TCTIJIOBBIX CCTAX

2. | OcHOBHEIE Tpe6OBaHI/I$I K PCKUMY JaBIICHUI B BOJASHBIX TEIIOBBIX CeTAX. MeToauka pac4dcTa
IMaponpoOBOA0B, TCIJIOBBIX ceTel u KOHACHCATOIIPOBOJOB

3. | U3menenue TemMneparypsl TEIMJIOHOCUTENSI B 3aBUCUMOCTH OT TEMITEpaTyphl HApYKHOTO BO3yXa
IIPY NOCTOSTHHOM PAacXO0J1€ TEIUIOHOCUTEIS

3aB. kadenpoit
«TennorexHuka U TUIPaBINKa P.A-B. Typnyes

MWUHHCTEPCTBO HAYKH M BhICIIEro oopazoBanust PO
I'po3HeHcKni rocynapcTBEeHHBINH HETIHON TEXHUUECKHH YHUBEPCUTET UM. akaa. M.J{. MuumoHImumKoBa
WHCTHUTYT 3HEpreTUKU
Kadgpeopa «Tennomexnuka u eudpagiuxay

JII/ICIII/IHJII/IHa «HepCHeKTHBHLIe TEXHOJOI'MA HEHTPAJIN30BAHHOI'0 TENJIOCHAOKEHU

Cemectp - 3

I'pynna 3TOT-24m

Buaer Ne 13

1. | 3agauM ruApaBIMYECKOro pacuera. MeTouka ruipaBIMuecKoro pacueTa TEIIOBbIX CETEN.
MeTo/1bl 1 aITOPUTMbI THAPABINYECKOTO pacyeTa ¢ ucnoiab3oBanue [1K




I'mppaBinueckue XapakTepUCTUKH YYaCTKOB TEIJIOBOM CETH, HACOCOB U peryisaTopos. [lonsarue o
TUJPABINYECKON YCTOMUMBOCTH U PA3PETYIMPOBKE TEINIOBOM CETH

MeTtoauka pacueTa rupaBINIeCcKOro PeKUMa CUCTEM TeIIoCHA0KeHUs. CXeMBbI 3aKpeTIICHHS
JTABJICHUS B «HEUTPAIbHBIX» TOUKAX

3aB. kadempoii
«TennorexHuka v TUIPaBINKA P.A-B. Typiyes

MuHmCTepCTBO HAYKH U BEICIIETO 00pa3oBaHus PO
I'po3HeHCKHi rocynapcTBEHHBIH HE(PTIHON TEXHHISCKUH YHUBEPCUTET UM. akaa. M./l. MIuHoHIuKoBa
WHCTUTYT SHEPreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxay

I[ncunmmna «Hepcnexnmnme TEXHOJOI'MA HEHTPAJIMU30BAHHOTO TENJIOCHAOKEHH I

Cemectp - 3

I'pynna 3TOT-24m

Buaer Ne 14

I'unpaBnuueckuii ynap u cpenctsa 60pbObl ¢ HUM. ['napaBinyeckuil pexxum paboThl ceTeit

OcHOBBI BbIOOpa Tpacchl ¥ CIOCOOOB MPOKJIAIKU TEIJIOBBIX ceTel. CXeMbl, IPOKIAIKU U
KOHCTPYKIIMH TETJIOBBIX ceTeil. CXeMbl M KOH(GUTYpAIHsl TEIUIOBBIX CETeH

OnpeﬂeneHI/Ie ONTUMANIBLHOM TOJIIIMHEI TEIJIOBOM n3oasauu. M3oasumuoHHbIe KOHCTPYKIIUUN
TCIIJIOIPOBOJOB

3aB. kadenpoit
«TennorexHuka U TUIPaBINKA) P.A-B. Typnyes

MuH#CTEpCTBO HAYKH U BEICIIIETO 0O0pa3oBaHus PO
I'po3HeHCKHUI rocynapcTBEHHBIH HE(TIHOH TEXHHISCKUN YHUBEPCUTET UM. akaa. M./l. MIIUTHOHITUKOBA
WHCTUTYT 3HEPTeTHKH
Kadgpeopa «Tennomexnuxa u euopasiuxay

I_II/ICIII/IHJ'[I/[Ha «HepCl'[eKTHBHLIe TEXHOJOI'MA HEHTPAJIU30BAHHOTO TENJIOCHAOKEHH»

Cemectp - 3

I'pynna 3TOT-24m

Buaer Ne 15

MeToabl KOPPEKTUPOBKU TEMIIEPATYPHBIX IPaMKOB HAa BBOJIAX MPEAIPUATHHA, TOTYHAIOLIIX
ropsYyr0 BOAY OT pailoHHBIX TOI]

MeTtonasl pacuera cxeM u obopynoBanus TYY ¢ npumenenuem OBM. Ontumusaius cxem,
napaMeTpoB U PeXUMOB paboTel TYY npu aBTOHOMHOW U COBMECTHOM IKCIUTyaTalluy C
MPOU3BOJACTBEHHBIMU KOTEIbHBIMU U TOL]

TexHOoMOTHN TEIIIOCHAOKEHHUS ¢ TIOHUKEHHOMN TeMIepaTypoi CeTeBON BOJBI U KOJNYECTBEHHBIMU
croco0amMu peryJIrupOBaHUs HArPY3KU




3aB. kadempoit
«TennorexHuka v TUIPaBINKA P.A-B. Typnyes

MHuUHUCTEPCTBO HAYKHU M BBICIIET0 00pa3zoBaHus PO
I'po3HeHcKuit rocyiapCTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MumioHIKoBa
WHCTUTYT 3HEPreTUKU
Kagpeopa «Tennomexnuxa u euopagiuxay

I[I/ICIII/IHJIHHQ ((HepCHeKTHBHbIe TEXHOJOI'MAd HEHTPAJINU30BAHHOI'0 TEeNJIOCHAOKEeHH»

Cemectp - 3

I'pynna 3TOT-24m

Buaer Ne 16

1. | HoBele mporpeccuBHbIE CIIOCOOBI MPOKIAKU M N30JISLUH TEIUIOBBIX ceTeil. Onpenenenue
TEIUIOBBIX ITOTEPh YYACTKA TEIUIOBOM CETH U MAJCHMsI TEMIIEpaTyp TEIJIOHOCUTEIIS O UX JUIMHE

2. | IIpouHOCTHOM pacyeT y4acTKOB TEIJIOBBIX CETel ¢ BLIOOPOM TUIOB U KOJMUYECTB MTOJIBUKHBIX U
HEMNOJIBUKHBIX OIOp, CIOCOO0B KOMIIEHCALIMM TEMIIEPATYPHbIX PacIIupeHH, BUJOB U
KOHCTPYKLUI PEryJIupyoLeil apMaTypsl

3. | Pacuet u nonbOop komneHcaropoB. Pacuer ycunuii Ha MOJBUKHbBIE Y HETIOABH)KHBIE OIIOPHI.
KomneHcanys TeMnepaTypHbIX HalnpsbKeHU B TpyOOIpoBojax TEMJIOBOM ceTH

3aB. kadenpoii
«TennorexHuka v rUIPaBINKa) P.A-B. Typinyes

MUHHCTEpCTBO HAYKHU H BhICIIET0 oOpa3oBanHus PO
I'po3HeHcKuit rocyapCTBEHHBIN HEPTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuutMoHIKoBa
WHCTUTYT SHEPreTUKU
Kadgpeopa «Tennomexnuka u eudpagiuxay

IlI/ICI[I/IlIJII/IHa «HepCl'[eKTI/IBHbIe TEXHOJOI'Md HEHTPAJIU3OBAHHOI'O TeNJIOCHAOKEHUSI»

Cemectp - 3
I'pynna 3TOT-24m
Buaer Ne 17
1. | Onopsr. Komniercaropsl. Apmatypa. Kameps u konosiel. O01iue BOmpockl TPOSKTUPOBAHMS
TEIIONPOBOIOB

2. Ha3Haqu1/Ie, TCIIJIOBBIC CXEMBI, OCHOBHOC M BCIIOMOI'aTCJIIbHOC O60py,[l0BaHI/Ie MMPOU3BOACTBCHHBIX
KOTCJIBHBIX

3. | [IpuHITMT BEIOOpPA OCHOBHOTO U BCTIOMOTATEIILHOTO 000py10BaHus. BRIOOp OCHOBHOTO 1
BCIIOMOTaTENLHOTO 000pYI0BaHMS KOTEThHBIX. BBIOOp METO1a 1 CXeMBI BOJIOMOITOTOBKY B
IMPONU3BOJICTBCHHBIX KOTCIbHBIX

3aB. xadeapoi
«TermmoTexHuKa U THIPaBINKA P.A-B. Typnyes

MuHHCTEPCTBO HAYKH U BhICIIET0 0Opa3zoBaHus PO
I'po3HeHCKHI TOCYIapCTBEHHBIN HEPTIHONW TEXHUIECKUH YHUBEpCUTET UM. akaa. M.Jl. MuImoHnkoBa




WHCTUTYT HEPTeTHKH
Kageopa «Tennomexnuxa u 2uopaeiuxay

III/ICI[I/IHJII/IHa «HepCl'[eKTI/IBHI)Ie TEXHOJOI'MH HEHTPAJIU3OBAHHOI'O TeIJIOCHAOKEHU S

Cemectp - 3

I'pynima 3TOT-24m

Buaer Ne 18

1. | TeroBBIe MYHKTHI MUKPOPAHOHOB U Npeanpuatuil. Pacuer u BbIOOp 000pya0BaHUS TEIIIOBBIX
IIYHKTOB (3JIEBaTOPOB, HACOCOB, MOAOIpeBaTeei)

2. | [TyckoBas v pe>KMMHAs HaJTaIKM TEIJIOTEXHHYECKOTO 000PYIOBAaHUS U TEIIJIOBBIX ceTeil. BriOop
ONTUMAJILHBIX PEKUMOB PabOTHI

3. | Ha3nauenue u cTpykTypa CUCTEMBI perylIupoBaHus. Bo3MokHbIE METOABI PETYITUPOBAHUS
TEIUIOBOM HArpy3KH B CHCTeMaxX IIEHTPAJIN30BAHHOTO TEIJIOCHAOKEHUSI, UX COIOCTABIICHHE

3aB. kadenpoit
«TennorexHuka v rUIPaBINKa P.A-B. Typnyes

MHUHUCTEPCTBO HAYKHU M BBICIIEro oOpa3zoBanust PO
I'po3HeHcKuit rocyapCcTBEHHBIN HEQTAHON TEXHUUECKUH YHHBEpPCUTET UM. akaa. M.J]. MuutHoHIMKoBa
WHCTHTYT 3HEPreTHKH
Kadgpeopa «Tennomexnuka u eudpagiuxay

I[I/ICI[I/IHJII/IHQ «HepCHEKTHBHLIe TEXHOJOI'MAd HCHTPAJINU30BAHHOI'0 TEeNMJIOCHAOKEHH SI»

Cemectp - 3

I'pynna 3TOT-24m

Buaer Ne 19

1. | D PexTUBHOCTD pa3IMUHBIX CUCTEM PETYINPOBAHUS OTIYCKA TEIUIOTHL. AKKyMYJIHPOBaHHE
TeI10Thl. CXeMBI, PaCUET TEIJIOAKKYMYIHPYIOIIMX YCTAHOBOK

2. BTOpI/ILIHLIC SHEPTOpeCyYpPChI HpOMHpeI[HpI/ISITI/II\/’I, HCIIOJIb3YCMBIC I TCHEPpAIUU TCIIOTHI. Hx
KOJIMYCCTBO, MMAPaMETPhI, AOJIA MMOJIE3HOI'0O NCITIO0JIb30BAHUA B CUCTEMAX TEIIOCHAOXKEHUS

3. | Tunel yTUIM3allMOHHBIX YCTAaHOBOK JUIsl BHIPAOOTKH Hapa U ropsiueit Bojbl. CXeMbl, peKUMBbI
paloThl, KOHCTPYKIIMU 000PYAOBaHUS, TEXHUKO-SKOHOMUYECKHE TIOKA3aTEeNN

3aB. kadeapoi
«TermmoTexHuKa U THIpaBIuKa P.A-B. Typiyes

MWUHHCTEPCTBO HAYKH M BhICIIEro oopazoBanust PO
I'po3HeHCKHU rocynapcTBEHHBIN HE(TIHONH TEXHHYCCKUIA YHUBEPCUTET UM. akaa. M./l. MUUITHOHITUKOBA
WNHCTUTYT 3HEpreTUKU
Kageopa «Tennomexnuxa u cuopasnuxay»

JII/ICIII/IHJII/IHa «HepCHeKTHBHLIe TEXHOJOI'MA HEHTPAJIN30BAHHOI'0 TENJIOCHAOKEHU

Cemectp - 3

I'pynna 3TOT-24m




Buaer Ne 20

1. | TenoBbIe MYHKTHI MUKPOPAHOHOB U Npeanpuatuil. Pacuer u BbIOOp 000pyI0BaHUS TEIIIOBBIX
MTYHKTOB (2JIEBAaTOPOB, HACOCOB, MTOJAOTPEBATENICH )

2. | I[lyckoBas u pexkxMMHas HalaIKH TEIJIOTEXHUYECKOTO 000pyI0BaHus U TEILIOBBIX ceTeld. BriOop
ONTUMAJIBHBIX PEKUMOB PaOOTHI

3. | Db beKTUBHOCT pa3IUYHBIX CUCTEM PEryJIHUPOBAHUS OTITYCKA TEIJIOTH. AKKYMYJIHPOBAaHUE
Ter10Thl. CXEMBI, pacyeT TEIVI0AKKYMYJIUPYIOIIUX YCTAHOBOK

3aB. kadenpoii
«TennorexHuka v TUAPABINKAY P.A-B. Typnyes




