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1. IMacnmopt

(l)OHIla OLCHOYHBIX CPECACTB JUCHUILIMHDbI

«HepCl'leKTl/lBHBle TEXHOJIOTHHU HEHTPAJTU30BAHHOT0 TEeNJI0CHAOKEHU»

Koa koHTpompyemoi HaumeHoBanue
Ne KonTtposanpyembie pa3aeiibl (TeMbl)
KOMIIETEeHI[UH OLIEHOYHOT0
n/n JTUCIUIIINHBI
(UJ1M ee 4acTH) cpeacrBa
TertoBeIe cETH U TCHJIOHOTpe6JI$IIOH_II/Ie Ompoc. IIpakTueckoe,
1 | cucremsl. [lepcrieKTUBHBIE TEXHOJIOTHH ITK-2, TIK-3 3aHATHE.
TEIIOCHA0KEHUS] Sammra PTP
Mertoapl onpenieseHus MOTpeOHOCTEN Onpoc. [pakTraeckoe,
2 | NpOMBIIUICHHBIX MPEIIPUSTHHA B IK-2, T1K-3 3aHSTHE.
TEIIOBON SHEPIUH Sanpra PI'P
MeTOI[I/IKa OIpEACIICHUA MaKCUMaJIbHBIX, Ompoc. IlpakTueckoe,
3 CPEIHUX U TOJIOBBIX MTOTPEOHOCTEH B IIK-2, TIIK-3 3aHsTHE.
TEIUIOTE KaXK(bIM THIIOM IIOTPeOUTEEN amura PT'P
CucTeMbl TopsYero BOJOCHAOKEHNUS, Onpoc. TIpakTiaeckoe,
4 | ororenust. OCHOBHbIE IPUHLIUIIBI, IK-2, TIK-3 3aHSTHE.
Pa3BUTHSA TEIIOCHAOKEHUS. Samura PI'P
9 Ompoc. IIpakTnueckoe
[IpucoennHeHNE TOTPEOUTENCH TETIIOTHI ’
5 P A p I1K-2, IIK-3 3aHATHE.
K TEIUJIOBBIM CETSIM. Samra PIP
Ompoc. [IpakTnueckoe
Meroauka pacuera ruApaBIHIECKOrO ’
6 A p P IIK-2, T1IK-3 3aHSTHE.
pEeKUMa CUCTEM TETTOCHA0KEHUS Samura PIP
v < Ompoc. [IpakTuyeckoe
TemoBoli M NPOYHOCTHOM  PAaCUETHI poc. 1Ip g
7 N p p I1K-2, T1IK-3 3aHATHE.
TEIJIOBBIX CETeH. Samura PP
Omnpoc. [IpakTuueckoe
[Tpon3BOICTBEHHBIC U OTONUTEIILHBIC ’
g | Ppomseod TK-2, TIK-3 s,
KOTEJIbHBIE. Samura PP
Omnpoc. [Ipaktuueckoe
DKCIUTyaTalusi CUCTEM TETUTIOCHAOKEHUS ’
9 Y H\, [1K-2, I1K-3 3aHSATHE.
MIpeNPUATHIA Samyra PP
Ompoc. IIpakTueckoe
PerynmupoBanue oTmycka TETUIOTHI B ’
10 yp g [1K-2, T1IK-3 3aHATHE.
CUCTEMaXx TETUIOCHAOKEHUSI. Samyra PT'P
VcTOYHUKH TETUTOTHI CUCTEM Onpoc. TTpakTuueckoe,
11 | TennocHaOXkeHHUs BTOPUUHBIX [K-2, TIK-3 3aHSATHE.
SHEPTOPECYPCOB. DKOHOMHUS TOILINBA anpra PI'P
TexXHUKO-DKOHOMUYECKHI pacueT CUCTEM Onpoc. IpakTuueckoe,
12 | TerocHaOXCHUS. IIK-2, TIK-3 3aHATHE.

OHTI/IMI/I3aI_[I/I$I CHCTEM TEIUIOCHAOKECHUS.

Samumra PT'P




2. MIPUMEPHBIV NMEPEYEHHh OIIEHOYHBIX CPEICTB

IIpencraBiienne
HaunmeHnoBanmue
Ne Kpartkas xapakrepucTuka OLIEHOYHOI 0
OLICHOYHOI0
n/n OLIEHOYHOI0 CpecTBa cpeacTBa
cpeacTBa
B poHzge
[IpakTuueckoe, . O6pa3ert
JunakTuueckuii KOMIUIEKC,
3aHATUE . MPAKTUIECKUX
npeaHa3sHauYeHHBIN I paboThI
(cemuHapsbI). . pabor
1. o0yuaromerocs 1 Mmo3BOJISIOIUN
Bomnpocs o
OLIEHUBATh YPOBEHb YCBOCHHS UM
TeMaMm / paszuenam
yueOHOro Marepuana
JUCITUTUIAHBI
ITpoxyKT caMOCTOSATENEHON PabOTHI CTYACHTA,
MPEJICTaBIISIIOIINI cOO0M KpaTKoe U3JI0KEHHE B
MUCHbMEHHOM BUJIE MOJTYYECHHBIX PE3yJIbTaTOB
TEOPETUUECKOI0 aHAIN3a ONPEIeICHHON HAyYHOH
2. Pedepar p bel 1 Temsl pedepaToB
(yaeOHO-HCcCIe10BaTeNbCKON ) TEMBI, T aBTOP
pacKpbIBaeT CyTh UCCIIEyeMOI MpoOIeMbl, TIPUBOIUT
pa3MYHbIE TOUYKH 3PEHHS, a TAKXKE COOCTBEHHBIE
B3IJISAJIBI HA HEE.
Kommekt
Pacuerto CpenctBo NpoBepKU YMEHUN IPUMEHSATh 3alaHU I
MOJIy4YE€HHbIE 3HAHUSI 110 3apaHee JUTSI BBITIOJTHEHUS
3. rpaduveckas .
aGota OTIpeIeIICHHON METOAMKE ISl PELICHUS 3a1a4 HITH pacueTHo-
p 3aJJaHUH 110 MOJYJIO WM JUCIUILIMHE B IIEJIOM rpaduyeckoit
paboThl
. Bomnpocs! k
4. 3ayer Hrorosas ¢popma oLieHKH 3HAHHIMA
3a4yery
3.1 KoMIuleKT 3a1aHMH VISl IPAKTHYECKUX PadoT:
5.4 IIpakTyeckue (CEeMUHAPCKHE) 3AHATHS
Ta6auna S
No HaumenoBaHue pasjaesa
Coaep:xanue pasaesa
/1 JUCIHHUILIHHDBI

N3meHeHne CTpyKTYphI U MOBBIIIEHUE HAJIEKHOCTH
1 TeTT0(UKAIIMOHHBIX CUCTEM MPU UCTIOIH30BAHUH
TenaoBeIE CETH U

KOMOMHHPOBAHHOTO TEIUIOCHAOKEHUSI.
TETUTONOTPEOISIONINe

Pacnipenenenue Harpy3ku Mex1y HCTOUHUKAMHU TETUTOTHI
cucteMsl. [lepcriekTUBHbBIE

U BO3MOKHOCTH HCIIOJIb30BaHUA TEINIOHACOCHBIX
2 TEXHOJIOTUH TEIUIOCHAOKEHU .

YCTaHOBOK JJISI YACTUYHOTO 00eCIIeYeHUsT TUKOBOU

Harpys3KH.




Mertobl onpeneneHus "
HOTDEGHOCTCH Mertoab! onpeziesieHus pacueTHOM MOTpeOHOCTH B
P ., | TeroTe. XapakrepHble rpaduku notpedneHus. Pacuer
3 | IpOMBIIUICHHBIX IPEANPUATHH .
o BHYTPEHHUX TEIUIOBBIACICHUN B IPOM3BOACTBEHHBIX
B TEIUIOBOM 3HEPTUn N .
nexax. TenaoBoil GanaHCc MPOM3BOACTBEHHBIX MOMEIICHUH.
Meronuka onpeaeneHus N
OnpeneneHue TEIUIOBOM HArpy3kd IpOM. IUIOLIA/IKH,
MaKCHMAaJIbHBIX, CPEAHUX U o
. paiioHa. CoOCTOSHHA M IIyTH IIOBBIIIEHUS HAICKHOCTH
4 | rogOBBIX MOTPEOHOCTEH B
TEIJI0CHA0KEHNUS. OHepreruyeckas CYIIIHOCTb
TEIUIOTE KaXIbIM THIIOM
N TeTIO(UKAIIHH.
noTpeOuTenei
OCHOBHBIE IIPUHIUIIBI, PA3BUTHS TEINIOCHAOKCHMS:
1. U3meHeHue CTPYKTYpbI MOKPBITHS NMUKOBBIX TEIJIOBBIX
Cucremsl ropsyero Harpy3ok M nosblueHue HaxexHoctu TC  myrem
BOJIOCHA0KEHUS, OTOTLICHHUSL. KOMOMHHMPOBAHHOTI'O MCIOJIb30BaHUS LIEHTPAIU30BAaHHBIX U
5 | OCHOBHbBIE IPUHIIMIIBI, JELCHTPAIN30BaHHbIX TEIJIONCTOYHUKOB.
Pa3BUTHS TEIIOCHAOKEHHUS. 2. PaunuonanbHOE pacHpeneieHHe Harpy3Ku MEXIy
HNCTOYHUKAMU TEIUIOTHI " HCIIOJIb30BaHNE
HU3KOTEMIIEPATypHBIX SHEPropecypcoB sl 00eCIeUeHHs
IMMKOBOM TEIIOBOW MOIIHOCTH.
OcHoBHbIE TPEOOBAHUS K PEXKUMY JAaBJICHUN B BOJSHBIX
IIpucoenunenue TEIUIOBBIX ceTsAX. MeToauka pacueTa apornpoBoJI0B,
6 | morpeduTenei TerIoTH K TEIJIOBBIX CETEH U KOHJEHCATOIPOBOOB.
TEIIOBBIM CETSM. [Tre3omeTpuyeckue rpaduKu 1 BEIOOp BUAA
IIPUCOEANHEHNS TOTPEOUTENEH K TETJIOBBIM CETSIM.
Meroauka pacuera Meroanka pacuera TrHApaABINYECKOTO PEKUMA CUCTEM
7 | TMIPABIMYECKOrO peKUMa TeruiocHa0xkeHus. CxeMbl 3aKperyieHHs! 1aBJIeHUs B
CHCTEM TEIUIOCHA0KESHUS «HEUTPAJIBHBIX» TOUKAX. [ uapaBinueckuil ynap u
cpencTBa 60pbObI C HUM.
TermnoBoit u  mpoYHOCTHOH | TemION30IAIMOHHBIC MAaTepHANIBI U KOHCTPYKIHH. TpyOsI
8 | pacyeTsl TEIJIOBBIX CETEH. U UX coennHeHus. Bunpl npoknanok. [IpounoctHoi
pacyeT y4yacTKOB TEIUIOBBIX CETEH
TemtoBele cxeMbl M METOAMKA UX pacueTa. MeTonuka u
[Ipou3BoCcTBEHHBIE U pacueT TEIJIOBBIX CXEM KOTEJIbHBIX C IPUMEHEHUEM U 0e3
9 | oronuTeNbHBIE KOTEIBHBIE. npumenenus [1K. Ilytu coBepiieHCTBOBaHHUS TEIIOBBIX
cxeM, 000py/I0BaHUs U PEKUMOB pabOThI
ITPOU3BOJICTBEHHBIX KOTEJIbHBI
BopasiHble  cuCTeMbl — TEIJIOCHAOXKEHMS]  MPEeANpPUSATHIH.
BYXTpYOHBIE M MHOTOTPYOHBIE BOJSIHBIE CHCTEMBI, HMX
DKCIUTyaTalus CUCTEM HABYXTpY Py A ’
CXEMbl, 00J1aCTU MPUMEHEHHUS], OCHOBHbIE IIPEUMYILIECTBA U
TEIUIOCHA0KEHUS .
10 O — HeloCcTaTKu.  BoasgHble cHcTeMBl € OJHOTPYOHOM
PEATID TPaH3UTHOW UM  JIBYXTPYOHOW  pacrpeneauTebHbIMU
CETSMH.

Kpurepun onieHKkM NpakTHYeCKUX M J1a0OpPaTOPHBIX padoT:

HauBebicmias onieHka npegycmaTpuBaeTcs B Auana3one ot 1 10 3 6aiioB, B 3aBUCUMOCTH OT
IIPABUJIBHOCTH OTBETOB.

Y CTHBIN ONPOC TO3BOJISIET OLIEHUTh 3HAHUS CTY/ICHTA, ITOJIyYEHHBIE B IIPOLECCE ayTUTOPHOU
paboThI ¢ MpenoaBaTeiIeM U CaMOCTOSITEIbHON MOATOTOBKY K IUCIUIUIMHE, a TAKXKe YMEHUE
apryMEeHTHPOBAHO IIOCTPOUTH OTBET, CChIJIAsICh HA HOPMATUBHBIE MPAaBOBBIE aKThl. OMPOC — 3TO CPEACTBO
BOCIIUTATEIBHOTO BO3/I€HCTBHS MpenoaaBatens. OOyyarommas (yHKIHS COCTOUT B BBISIBJICHUU JI€Tallel,
KOTOpBIE€ OKA3aJIUCh HEJIOCTATOYHO OCMBICIEHHBIMU B X0/1€ Y4€OHBIX 3aHATUN U MPU CAMOCTOSITEILHOM
NOJArOTOBKE K JUCLUIUINHE.



Kpurepum ouenku:
Onenka «oTn4HO» (8-10 OanIOB) BRICTABIAIOTCS CTYACHTY, €CIIH:
— IPOBEAEHHOE UCCIIEeI0BAaHUE U U3JI0’KEHHBII MaTepuall COOTBETCTBYET 3aJaHHON TEME;
— IpPEICTaBJIECHHBIE CBEIECHUS OTBEYAIOT TPEOOBAHUAM aKTyaJIbHOCTH HOBU3HBI;
— IpOoAyMaHa CTPYKTYpa U CTUJIb CONPOBOAUTEIILHON MIPE3EHTALNH;
— CTYJAEHT CIIOCOOEH OTBETUTH Ha BONPOCHI ITPENOIAaBaTENs 110 TEME.
Orenka «xoporoy (4-7 6aioB):

— TpPEeICTaBJICHHBIM MaTepuall COOTBETCTBYET 3a/IaHHON TeMe, OJJHAKO MPUCYTCTBYIOT HEIOCTATKH B
CBSI3HOCTH M3JIOKEHUS M CTPYKTYPE COITPOBOIUTEIILHOW PE3CHTAIIHH;
— HE BCE BBIBOJIbI HOCST apryMEHTHUPOBAHHBIN U JI0KA3aTEeIbHBIA XapakTep.
OneHka «yaoBieTBopuTeabHO» (1-3 O6anoB):

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

3.2 Tembl A CaMOCTOATEC/IBHOI0 M3YYCHHUS

1. Ilpobnemsl nanpHero temnocHadxenus. KomOnHupoBaHHas BbIpaOOTKa TEIJIOBOM U
AJIEKTPUYECKON SHEPIUH.

2. TexHomornu KOMOMHHPOBAHHOTO TeruiocHAOKeHHs. [lokprITHEe 6a30BOM YaCTH TEIUIOBOU
Harpy3kH CUCTEMBbI TEIUIOCHA0KEHUS 3a CUET BBICOKO3KOHOMUYHBIX 0TOOPOB Mapa
tertopukannoHHbIX TypOuH TOII 1 obecrieuenne MMKOBOM HArpy3KH € TIOMOIIBIO0 aBTOHOMHBIX
NUKOBBIX TeIIOUCTOUHUKOB (AIIT), ycTaHOBIEHHBIX HEMOCPEICTBEHHO Y a0OHEHTOB.

3. Topsauee BogocHabxeHHe; €To Ha3HAYECHUE, TpeOyeMble mapaMeTpsl. MeTo bl OnpeeIeHus
pacyeTHOM MOTPeOHOCTH B TEILIOTE.

4. OroruieHre NPOMBIIUIEHHBIX 3/1aHui. PacueT BHyTpEeHHUX TEIUIOBBIIEICHHUH B
IPOM3BOJICTBEHHBIX 1lexaX. TernoBoil 6anaHc MPON3BOICTBEHHBIX TOMEIIEHUH.

5. PaIII/IOHaJ'H)HOG pasMEIICHUEC NCTOYHUKOB TCIIJIOTHI, TCIIJIOBBIX HOI[CT&HIH/Iﬁ HECHTPAJIbHBIX
TCIIJIOBBIX ITYHKTOB.

6. IlepecMOTp MOIX0OAOB K 0OECTIEUEHHUIO TEINIOBBIX HArPY30K MOTpeOUTENEH 1 N3MCHEHHE
CTPYKTYPBI TEIUIO(UKALIMOHHBIX CUCTEM T'OPO/IOB.

7. JleueHTpaln30BaHHbIE U NEHTPATU30BaHHBIE CUCTEMbI. AKKYMYJIHPOBAaHUE rOpAYEii BOJBI.
8. Meronbl peryarpoBaHus OTITyCKa TEIUIOTHI U3 CUCTEM LIEHTPAIM30BaHHOTO TEIIOCHA0KEHHUS.

BozsHbie TerioBbIe ceTH U TeMIIepaTypHble rpauKy peryJIupoBaHus OTITYCKa TETUIOTHI AJIs
KaX/I0T0 TUIIa €€ MOTpeOUTeNeH.

10. IMTapoBbIe TEMJIOBBIE CETH U METO/IBI PETYTUPOBAHHS OTITYCKA Mapa OT HUX.

11. IleHTpalibHOE Ka4€CTBEHHOE PETYIMPOBAHKE TEIJIOBOM HArpy3KH Ha TEMJIOMCTOYHUKAX.
N3MeHeHune TeMneparypbl TEMIIOHOCUTENS B 3aBUCUMOCTH OT TEMIIEPATYPHI HAPYKHOTO BO3IyXa
IIPY MTOCTOSIHHOM PACXO0/I€ TEINIOHOCUTEIISA.

IlepeyeHs BONPOCOB paccMaTpuBaeMbIX IO TeMaM
NPAKTHYECKUX 3aHATHH:



Paznen: TertoBeie ceTu U TerionoTpedstone cucteMsl. [lepcrekTHBHBIE TEXHOIOTUU

TEIUIOCHAOXKEHUS.

1.

Kakum 00pazom OCYyIIECTBIISIETCS U3MEHEHHE CTPYKTYPHI U MOBBIIICHUE HAJIS)KHOCTH
TeII0()UKAIIMOHHBIX CUCTEM MPH UCIIOJIb30BAHUN KOMOMHUPOBAHHOTO TEIIOCHAOXKEHUS?
Kakum 006pazoM ocyiiecTBisieTcsl pacnpezelieHue Harpy3Ku MKy HCTOUHUKAMH TeII0ThI?
Onumure BO3MOXKHOCTH HUCIOJIb30BAaHUSI TEIJIOHACOCHBIX YCTAHOBOK JJISi YACTUYHOIO
oOecrieyeHrs NMUKOBOI Harpysku.

[lepeuncnnre MepCreKTUBHBIE TEXHOJIOTHH TEIUNIOCHAOKEHHSI U YKOKUTE UX OCOOCHHOCTH.

Paznen: Metoap! onpeseneHus NoTpeOHOCTEH MPOMBIIIUIEHHBIX MPEIIPUATHI B TEIIOBON SHEPTUH.

[lepeuncnanre METOIBI OIMpENEICHUS PAacYETHOM MOTPEOHOCTH B TEILIOTE.

[lepeuncnaure u onumMTe XapakTepHble Ipaguku NoTpebseHus.

C KakoW LIENIBI0O IIPOBOAMTCS PACUET BHYTPEHHUX TEIUIOBBIIEICHHUN B IIPOU3BOJICTBEHHBIX
nexax?

Oxapakrepu3yidTe BaXHOCTb COOJIIOJICHHs TEIUIOBOTO OajlaHca IPOU3BOACTBEHHBIX
IIOMEIICHUN.

Pa3nen: Metoauka onpezneneHuss MaKCUMaJbHbBIX, CPETHUX U FOJOBBIX IOTPEOHOCTEN B TEIIIOTE

KQK]IbIM THIIOM IOTpeOUTEeNeH.

1.

2.
3.
4

[lo kakoil cxeme HpPOBOAMTCS OIpEAESCHUE TEIJIOBOM HArpy3Ku IpoM. ILIOMAAKH, pailoHa?
[lepeuncnure axkTyanpHble MYTH MOBBIIICHHUS HaAEKHOCTH TeruiocHabxkeHuss TOC.

B yem 3akmroueHa sHepreTuyeckasi CyuHOCTh TeTuIopuKauu?

B 4em cocTOMT CcyThb METOIMKH ONpPENEICHUS CE30HHBIX MOTPEOHOCTEH B TEIIOTE KaXKIbIM
TUTIOM MOTpeOUTENeH.

Paznea: Cucremsbl ropsa4dero BOI[OCHa6)KeHI/I${, otomieHus. OCHOBHEIE IIPUHIMUIIBI, PA3BUTHA

TEIIOCHA0KEHMSL.
1. OnumunTte OCHOBHBIE NMPUHLMUIBI PA3BUTHS TEIIOCHAOKEHUS?
2. Onumwure W3MEHEHHUE CTPYKTYPHI IOKPBITHS MMKOBBIX TEIUIOBBIX HATPY30K M MOBBIIICHUE
HagexkHOCTH TOC MmyTeM HCIOJIb30BAHUS LIEHTPATN30BaHHBIX TEIJIOMCTOYHUKOB.
3. Onuumre M3MEHEHHUE CTPYKTYPhl OKPBITUS TMKOBBIX TEIJIOBBIX HATPY30K U MOBBIIIEHUE
Haze)kHOCTH TOC myTeM HMCIOJB30BaHUS JIELEHTPAIN30BAHHBIX TEIJIOUCTOYHUKOB.
4. B ueM COCTOMT NPEUMYULIECTBO HCIOJIb30BAHUS HU3KOTEMIIEPATYPHBIX 3HEPTrOPECYPCOB JUIS

o0ecrieueHuss IMUKOBOW TEIIOBOM MOIIHOCTH.

Pa3nean: [lpucoenuuenue motpeOuTenell TETUIOTHI K TEIUIOBBIM CETSIM.

Cdopmynupyiite OCHOBHBIE TPEOOBAaHUS K PEKUMY JABICHHUM B BOJSHBIX TEIJIOBBIX CETSIX.
CdopmynupyiiTe OCHOBHBIE TPEOOBaHUS K pacyeTy MapoNpOBOJIOB, TEIJIOBBIX CETEN U
KOHJICHCATOIIPOBO/IOB.

C kakoil IeNpI0 HCMONB3YIOTCA MbE30METPUUECKHEe TpaKH PH BHIOOpPE CXeM
MOJKJIIOUYEHUS] MOTpeOuTeneil K TemaoBbIM ceTam?

[lepeuncnaure BUIBI BUABI MPHUCOEIWHEHHUS TOTpPEOUTENCH K TEIUIOBBIM CETSM.

Pa3nen: Metonuka pacueta TUAPABIMYECKOTO PEKHMMA CHUCTEM TEIIOCHAOKEHUS.

1.
2.
3.

Onumure METOAMKY pacueTa rMIpaBIndYecKoro pekuMa CUCTEM TEIJIOCHA0KEeHHUS.
[lepeuncnure cxeMbl 3aKperyieHUs! aBIEHUS B «HEUTPAIbHBIX» TOYKaX.
B ueM cymHOCTh THAPABIMYECKOTO yAapa M KAaKOBBI CpeACTBa OOpHOBI ¢ HHM.



4. Tlo xakoMy TPHUHIIUITY MPOUCXOTUT BBIOOP CETEBBIX, MOAMUTOYHBIX, MTOJKAYHBAIOIINX U
KOHJICHCATHBIX HACOCOB,

Paszgen: TeroBoil 1 MPOYHOCTHOM pacyeThl TEIIOBBIX CETEH.

1. Tlepeuncnute BHUIBI TEILUIOW3OJSAIMOHHBIX MAaTEPUAIOB M OMHUIIUTE BapUAHTHI HX
KOHCTPYKTHBHOTO HCIIOJIb30BAHUS.

2. Tlepeuncnute BHasl TPyO mnpuMeHsieMbix Ha TOC W ONUIINTE BHUJbI X COCTHHEHHUS.

3. Onumure BHUJbI N CBOMCTBA MMPOKJIIAIOK HCIIOJIb3YCMbIX B TCIINIOBBIX CCTAX IIPHU pa3’béMHOM
COCIMHEHUU TPYOOIPOBOIOB.

4. B ueM COCTOMT Ba)XHOCTb IPOYHOCTHOTO pacueTa y4acTKOB TEIUIOBBIX CETCH?

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

1. Hepe‘lI/ICHI/ITe BUJblI TCIJIOBBIX CXEM M OIMIONHUTE MCTOAWKH HX pacydeTa.
Onumure MCTOJUKY U PACUCT TCIINIOBBIX CXEM KOTCJIIBbHBIX C IPUMCHCHHUEM IIK.
Onumure MCTOAHUKY U PACUCT TCIIJIOBBIX CXEM KOTCIBbHBIX 0e3 IIPUMCHCHUA IIK.

o

[lepeuncnure myTH COBEPILIEHCTBOBAHUS TEIUIOBBIX CXEM, 000PY/I0BaHUS U PEKUMOB paOOTHI
IIPOU3BOJCTBEHHBIX KOTEJIbHBIX.

Pa3nes: Dxcrutyaranus cucTeM TEIJIOCHA0KEHUsI TPEATIPUATHI.

1. Onumure cXembl BOASHBIX CHUCTEM TEIUIOCHAOKEHUS TPEANPUATUMN.

Onummre o6iacTd MPUMEHEHHUS BOJSHBIX CHCTEM, OCHOBHBIC IIPEUMYIIECTBA U HEOCTATKH.
Bogsabie cuctembl ¢ OqHOTPYOHOU TPaH3UTHOM paclpeleIUTeIbHOM CEThIO.

Bogsabie cuctemsl ¢ IBYyXTpyOHOU TpaH3UTHOW paclpeaeTuTeNIbHOM CEThIO.

> own

Kpurepun oneHku:

- He 3aUmeHO 6bICMABNAEMCA CMYOEHMY, eClu OaH HeNnoaHvlli omeem, TPEICTABISAIOMMNN Cco00i
pa3po3HEHHbIE 3HAHUS IO TEME BOPOCA C CYIIECTBEHHBIMH OIIMOKAaMH B onpeAeneHusX. [I[pucyTcTByroT
(bparMeHTapHOCTb, HEIOTUYHOCTh M3J10kKeHUsA. CTYJIeHT He OCO3HAeT CBSA3b JAHHOI'O MOHSATHS, TEOPHH,
SBIICHUS C JPYTUMH OOBEKTaMH JUCHUIUIMHBL. OTCYTCTBYIOT —BBIBOJBI, KOHKPETH3AIUs |
JI0Ka3aTeIbHOCTh M3JI0KEHUs. JIONOTHUTENbHBIE U YTOUHSIOIINE BOIPOCH MTPENoiaBaTelis He MPUBOJIAT
K KOPPEKIIMHM OTBETa CTyIEHTa HE TOJHKO Ha TOCTABJIEHHBIH BOMPOC, HO W HA JPYrHe BOIPOCHI
JMCLUTUIMHBL.

- 3aUMEeNO 6bICMABIAEMCA CIYOEHMY, eCiu OaH NOIHbII, PA36ePHYMblU OMmeem Ha TIOCTaBICHHBIN
BOIIPOC, MIOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE, 10Ka3aTeIbHO PACKPBITHl OCHOBHBIE
MIOJIOKEHHS TEMBI; B OTBETE MPOCIIEKUBACTCS YETKAs CTPYKTYpa, JJOTHYecKasl OCIeI0BaTeIbHOCTb,
OTpa’karollas CyIIHOCTbh PAaCKPhIBAEMBIX MOHATHH, TeOpUH, siBIeHNH. OTBET U3TI0KEH JIUTEPATYPHBIM
A3BIKOM B TEpMUHAX HayKu. Mozym Obimb 0onyujensvl Heoouenul

3.3 Tembl pedepaToB

1. Ilpenmer u coxaepkanue kypca. HaznaueHue u o0sacTh NMpUMEHEHUS UCTOYHUKOB M CHUCTEM
TETIOCHAOKEH U TIPEeITPUATHI

2. CoBpeMeHHOE COCTOSHHE W MEPCIEKTHBBI Pa3BUTHS TEIUIOIHEPreTHKHA B Poccuu u 3a pyOekoM.
[lepcnexTuBbI pa3BuTHs TemocHabxkeHus B Poccun

3. Dkonormyeckue 3amaun. OUNCTKa MPOU3BOICTBEHHBIX CTOYHBIX BOJI OT BPEIHBIX BEIOPOCOB



4. TemnoBble CETH W TCIUIONOTPEOJAIONINE CHCTEMbl KaK OCHOBHBIC 3BEHBS CHCTEMBI
TEILUIOCHAOKEHUS

5. OCHOBHBIE HamlpaBJCHHUs pPa3BUTUS CHUCTEM TEIUIOCHAOXKEHUsT B JAPYTUX CTpaHax. 3aladyu
COBEPIICHCTBOBAHUS CUCTEM TEIIJIOCHA0XKECHUS

6. IlpobGnembl manmpHero TeriocHaOkeHus. KomOumHuUpoBaHHash BBIpAOOTKA TEIJIOBOM U
JJIEKTPUYECKON SHEPTUI

7. IlpoMblluieHHOE TEIUIONOTPEOeHUEe, YPOBHU TEIUIONOTPEOJIEHUS Ppa3IUYHBIX OTpaciei
MPOMBILIIICHHOCTH

8. M3MeHeHHME CTPYKTYpbl M TIOBBIINICHHE HAJACKHOCTH TEIUIOPHUKAIIMOHHBIX CHCTEM IPH
MCIOJIb30BaHUY KOMOMHUPOBAHHOTO TETLIOCHAOKECHHS

9. TexHonoruu KOMOMHHUPOBAHHOTO TeriocHaOeHus. [lokpeiTue 0a30BOM YacTH TEIUIOBOM
Harpy3kd CHUCTEMBl TEIUIOCHAOXKEHWST 3a CUeT BBICOKODKOHOMHUYHBIX  OTOOpPOB  mapa
terioukanonHeix TypouH TOL[ u obGecrieueHne MUKOBOM HArpy3Kd € MOMOIIBIO aBTOHOMHBIX
MMUKOBBIX TEIUIONCTOYHUKOB (AIIT), yCTaHOBICHHBIX HETIOCPEICTBEHHO Y a00OHEHTOB

10. [IpeumytiecTBa TEXHOJOTHH KOMOMHUPOBAHHOTO TEIIIOCHA0KEHUS

11. PanmonanpHOE pacnpeiesieHue Harpy3kd MeXAy HCTOYHMKAMHU TEIUIOTHl M BO3MOXKHOCTH
HCIOJIb30BAaHUS TEIJIOHACOCHBIX YCTAHOBOK JJISl YACTUYHOI'O 00ECTIeYeHUsl TMKOBOI Harpy3Ku

12. ITIpuMeHeH s TETUTOBBIX HACOCOB JIJIS TIeJIeH TeTUIOCHA0KEHUS

13. [ToBeimieHne 3¢ HEKTUBHOCTH OOECTICUeHHs] TUKOBOW TeroBor MomHoctd TOI[ 3a cuer
nepeiayy YacTy MHUKOBOW TEIUIOBOM HArpy3KH C MHUKOBBIX BOJOTPEUHBIX KOTJIOB Ha TEIJIOHACOCHBIE
ycranoBku (THY), ucnosp3yromiye HU3KOMOTEeHIIMATBHYIO TEIJIOTY.

14. CuctemMbl OTOIUICHHUS, BEHTUJISILIMU, TOPSIYETO BOJJOCHAOKEHUS U TApOCHAOKEHUS TPEITPUATUH.
Nx naznauenue. TexHonmornueckoe noTpedieHUe mapa u ropsiueii BOoIbI.

15. MeTozasl omnpeesieHrs pacueTHOW MOTPEOHOCTH B Mape M TOpsiueit BOJE JUISI TEXHOJIOTUYSCKUX
HYXJ. XapaKkTepHble PeKUMBI U TpadUKH TEIIONOTpeOIeHus

16. T'opsiuee BomocHaOKeHHE; €ro Ha3HaYeHHE, TpeOyeMmble mapaMmeTpbl. MeToabl ompeneieHus
pacueTHON MOTPEOHOCTH B TEILIOTE

17. Otonnenne  NpPOMBINUIEHHBIX  34aHW.  Pacuer  BHYTPEHHMX  TEIUIOBBIJCIECHUH B
IIPOU3BOJCTBEHHBIX LIEXaX

18. TeruoBoii 6amaHc MPOU3BOICTBEHHBIX MOMEIIeHNH. OmpeieieHue pacueTHOTO pacxo/ia TeTJIOTHI
Ha OTOIUIEHUE NPEAIPUATUN

19. Cyrounsle u rogoBeie rpadukn Tertonorpedbnenns. OmnpeneneHue MOTpeOHOCTEH B TEIUIOTE U
Xonozue

20. PexxuMbl pabOTBl M METOJIBI PETYIMPOBAHUS TPOMBIIIICHHBIX CHCTEM KOHIUIIMOHUPOBAHUS
BO3JyXa

21. TpeOyemsbie nmapameTpsl Teruia. CyTouHbIE B CMEHHBIE TPpadUKH TETUIONOTPEeOICHNUS

22.Meronuka ornpeaeneHus] MaKCUMaJIbHBIX, CPETHUX U TOAOBBIX MOTPEOHOCTEN B TEIIIOTE KaXkIAbIM
TUTIOM TIOTpeOuTenei

23. Knaccudukanus TeroBsIX Harpy30k. Ce30HHbBIE U KPYTIOroI0BbIe HATPY3KH

24. MeTouka pacdeTa IMoTeph TEIUIOTHI 3IaHUSMU. T eIIOBBIC HATPY3KH MPEATPUSTHH.
HopmupoBanue TernonorpedaeHus: B IPOMBIIUIEHHOCTH

25. OmpeniesyicHre TETUTOBOM HArpy3Kd TPOM. IUIOMIAJKH, paiioHa. COCTOSHUS W TyTH TIOBBIIICHUS
HAJE)KHOCTH TEIJIOCHAOXKEHHUS. DHEPreTHIecKast CYIIHOCTh TeTI0()UKAITIH.

26.PaHI/IOHaJ'IBHOG pPasMEIICHUE HCTOYHUKOB TCINUIOTBI, TCEIIJIOBBIX HOJICTaHI_[I/Iﬁ LHECHTPAJIbHBIX
TCIIOBBIX ITYHKTOB



27. TepMmoguHAMUYECKHE TPEUMYIIECTBA TEIUIO(UKAIIMKA, OCHOBAaHHOM Ha KOMOWHHpPOBAHHOMU
BBIpPAOOTKE 3JIEKTPUUECKON U TETJIOBOM SHEPTHU

28. TlepecMOTp TOAXOMOB K OOECIIEUCHUIO TEIUIOBBIX HArpy30K IOTpeOHuTeNneld W HM3MEHEHHe
CTPYKTYPBbI TEIUIO(PUKAIIMOHHBIX CUCTEM TOPOIOB

29. Knaccudukarusi CHCTEM ropsiuero BOAOCHA0KEHUS KUIIBIX, OOIIECTBEHHBIX U MPOMBIIIJIEHHBIX
30aHUN

30. /leueHTpann3oBaHHbBIEC U [IEHTPATN30BAHHbBIE CUCTEMbI. AKKyMYJIHPOBAaHHE TOpSUEi BOMBI.
[TpuGopsl, TpyOBI M apMarypa.

31. O6opynoBaHre yCTAaHOBOK TOPSYETO BOJAOCHAOKEHUS.
Pacyer nmomarmux u MUPKYIAIUOHHBIX TPYOOIIPOBOIOB

32. CucreMsbl BOJSAHOI'O, ITIAPOBOI'0 U BO3AYHIHOT'O OTOINICHHUA IMTPOMBIINIJICHHBIX U XKHUJIBIX 3,HaHPII>i

33. OronurensHble mpubopsl. Beibop u ux pasmemienue. TpyObl U UX coeAMHEHHUE. YKIOH TPYO.
[Tepemenienue u ynaneHue Bo3ayxa. Pacmmpurtensabiil 6ak. M3omsmus Tpyo

34.IlpuHInel  TPOSKTUPOBAHMSI cHCTeM  OTOoIUIeHHWs. OCHOBHBIC  TMPUHIUIBI,  PAa3BUTHL
TeIJIOCHA0XKEeHUS

35. IlpucoeanHenue moTpedUTENEH TEIIOTHI K TETJIOBBIM CETsIM. BbIOOp BUIa IPUCOCIMHEHUS
36. MeTo/1bl peryarpoBaHus OTITyCKa TEIUIOTHI U3 CUCTEM LIEHTPAIIM30BAaHHOIO TEIUIOCHA0KEHUS
37. KauecTBEHHBII U KOJIMYECTBEHHBIN METO/IBI OTITYCKA TEIUIOTHI B TEIUIOBBIX CETSIX

38. BonsiHbie TEIUIOBBIE CETH W TEMIIEpaTypHbIe I'padUKU PETYIMPOBAHUS OTIYCKA TEIIOTHI JUIs
Ka)KJIOTO TUIIa €€ OTpeOuTeneit

39. [TapoBble TEMIOBBIE CETH U METOJbI PETyJHMPOBAHUS OTITyCKa Mapa OT HUX. TeIuIoBbIe CeTH, ux
Ha3zHaYeHUe, KiaccuuKaus

40. OcHOBHEIE Tp€6OBaHI/I$I K PCKUMY JaBJICHUM B BOASHBIX TEIUIOBBIX ceTaX. Meroauka pacucTa
MMapoIpoBOAOB, TCIIJIOBBIX ceTel u KOHACHCATOIIPOBOJA0OB

41. IIbe3omeTpuueckue rpaduk 1 BEIOOP BUA MPUCOSAUHEHUS MOTPEOUTENEH K TEILIOBBIM CETSIM

42. OnpeienieHUe IMapaMEeTPOB CETEBBIX, IOANMUTOYHBIX W KOHJCHCATHBIX HACOCOB. MeTOJIbI
ONPEAEIICHUS PACYETHBIX PACXO0B BOJIBI U I1apa 10 y4aCTKaM TEIUIOBOM CETH

43. lleHTpalTbHOE KQa4eCTBEHHOE PETYIMPOBAHKE TEIJIOBOK HArpy3KH Ha TEINIOMCTOYHHUKAX

44. I3MeHeHHe TeMIepaTypbl TEINIOHOCUTENSI B 3aBUCUMOCTH OT TEMIIEpaTypbl HApy>KHOTO BO3TyXa
IIPU MIOCTOSIHHOM PacXo/i€ TEeIJIOHOCUTENS

45. 3amaun TUApaABIMYECKOro pacdera. MeToaMka TMIpaBIMYECKOrO0 pacyeTa TelJIOBhIX CeTel.
Meroasl 1 anropuTMBbI THAPABIAYECKOTO pacyeTa ¢ uenoias3oanue 11K

46. I'mapaBiaryecKue XapaKTepPUCTHKH YYacCTKOB TEIJIOBOM CETH, HACOCOB U perynstopos. IlonsTue
O TMJPABIMYECKON YCTOMYUBOCTH U Pa3peryIupOBKe TEIIOBOU CETH

47. Metoauka pacueTa ruApaBINYCCKOIO peiKuMa CUCTCM TermnocHa0xeHuss. CxeMbl 3aKPCIICHUA
JaBJICHUS B «HeﬁTpaanmx» TOYKax

48. I'mapaBanueckuil ynap u cpeactsa 60pb0bl ¢ HUM. ['HapaBIudeckuil pexxum padoThl ceTen

49. Ilpe3omerpuueckue rpaduKud B TEIUIOBBIX ceTsaX. CrnocoObl TOAJAEpXaHUs JaBJICHUS B
«HEUTpabHBIX» TOYKaX TEIUIOBBIX ceTel. BBIOOp ceTeBhIX, MOAMUTOYHBIX, MOJKAYMBAIOUINX H
KOHJICHCATHBIX HACOCOB

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

51. Tpacca u npoduiab TEIUIONPOBOJOB. 3aJaud TEMJIOBOro pacueTa. MeToapl pacueTa TEIUIOBBIX
MOTEPh B TEIIONPOBOIAX U MaJCHHS TEMIIEPATYPhI TEIJIOHOCUTENIA MO JUTMHE y4acTKa



52. OmnpenenieHWe ONTUMAIBHOW TOJIIMHBI TEIJIOBOM M3OJSIIUU. M30IS1MOHHBIE KOHCTPYKIIUU
TEIJIONPOBOOB

53. HoBele mporpeccruBHble CHOCOOBI MPOKIAAKHM M M30JSLUMU TEIUIOBBIX ceTeil. OmnpexneneHue
TEIJIOBBIX MOTEPh YUACTKA TEIJIOBOU CETU U MAJCHUsI TEMIIEpaTyp TEIIOHOCUTENS 10 UX JJIUHE

54. Teron30MsSILIMOHHBIE MaTepUaibl U KOHCTPYKIUH. TpyObl U UX coenuHeHus. Buabl npokianok

55. IIpoyHOCTHOH pacyeT y4acTKOB TEIUIOBBIX CETEH ¢ BHIOOPOM THUIIOB M KOJMYECTB MOABMKHBIX U
HEMOJIBXKHBIX OIOp, CHOCOO0B KOMITEHCAIIUU TEMIIEPAaTypHBIX PaCIIUPEHUH, BUAOB U KOHCTPYKIIHMA
PETYJIMPYIOLIEH apMaTypbl

56. Pacuer u mombGop KomIeHcaTopoB. PacdeT ycwimii Ha MOJBMIKHBIE W HEMOJBH)KHBIE OIOPHI.
Komnencanus remnepaTypHbIX HalpsHKeHUH B TPYOOIIPOBOJIaX TETJIOBOM CETH

57. Ucnionp30Banue u pacucT €CTECTBEHHOM KOMIICHCAIlUH. KOHCTPYKI_[I/H/I TEILIOIIPOBOJ0OB

58. Omnopel. Kommnencatopel. Apmatypa. Kamepsr u xonoamnsl. O0mue BOMPOCH MPOSKTUPOBAHUS
TEILIOPOBOIOB

59. [Ipon3BOICTBEHHBIC U OTOMHUTEIHHBIC KOTEIBHBIE.
Knaccudukanus u napameTpbl MapoBbIX U BOJOTPEUHBIX KOTEIbHBIX

60. Hasnauenune, TEmJoOBbIE  CXEMbl, OCHOBHOE€ ¥  BCIIOMOTaTeJbHOE  00OpyIOBaHHE
MIPOU3BOJICTBEHHBIX KOTEIbHBIX

61. PexxuMbl pabOTBI M paclpeselieHue Harpy3kd MEXAYy KOTiIaMd. TeXHHKO-IKOHOMHYECKHUE
[IOKa3aTeau KoTeabHbIX. KOMIIOHOBKA MPOM3BOACTBEHHBIX KOTEJIBHBIX

Kpurepun oueHku

- He 3a4YTeHO BBICTABJISIETCH CTYJAEHTY, €CJU IMOATOTOBJICH HEKAueCTBEHHBIH pedepaT: Tema He
pacKphiTa, B U3JIOKEHHHM JOKJIAJa OTCYTCTBYET YE€TKasi CTPYKTYpa, JIOTHUYECKas MOCJIEN0BATEIbHOCTb,
OTpa)karolllasi CyIlIHOCTh PACKPBIBAEMBIX MTOHITUH, TEOPH, SIBJICHHIA.

- 3a4TE€HO BBICTABJAETCA CTYJIEHTY, €CJU IOATrOTOBJICH KAauyeCTBEHHBIA pedepar: TemMa XOpOIIo
packpeiTa, B  U3JIOKEHUH  pedepaTa  NPOCISKHBAETCS  YETKass  CTPYKTypa  JIOTHUECKas
MOCJIEIOBATEIbHOCTh, OTPAXKAIOIIAsi CYUIHOCTh PACKPBIBAEMBIX MOHSATHH, Teopwil, sBieHH. CTyaeHT
CBOOOHO ameliupyeT TePMUHAMH HAayKH, IEMOHCTPUPYET aBTOPCKYIO MOo3uIHi0. CrocoOeH OTBETUTH Ha
JOTIOTHUTEJIFHBIE BOTIPOCHI IO TeMe Jokianaa (1-2 Bompoca).

3.4 Kommaexkr 3aganuii aaa PI'P:

Nel3 DxkcnepeMmeHTanbHOE M3yu€HHUE MPSAMOTO T'MIAPABIMYECKOrO yjapa B HAIOPHOM
TpyOOIIPOBO/IE;

Ne 22 TlocTpoeHue HamoOpHOM U NMbE30METPUYECKOM JHMHUHM Ui TpyOOIpOBOJIA CONMPOTUBIICHHUS;
Ne27.1 I'mnpaBnndeckoe MOJEIMPOBAaHUE KOJBLEBBIX BOJONPOBOJIHBIX CETEH HAa IpPUMEpeE
KOJIBLIEBOW CETH;

Ne 27.8 'mapaBnuueckoe MOAEIMPOBAHUE KOJBIIEBBIX BOJOIMPOBOJHBIX CETE Ha IpuMepe
KOMOMHHPOBAHHOW CETH;

No27.9 T'mapaBnuyueckoe MOAEIUPOBAHUE KOJBIIEBBIX BOJOIMPOBOJHBIX CETEl Ha MpUMeEpe
TYIIUKOBON CETH;

Ne50 KaBuTaroHHbIe MCHBITaHUS IEHTPOOEKHOTO Hacoca.

Kpurepun ouenku Bpinosinenus PI'P:



Ne Kpurtepun oueHuBaHus Onenka

1 - TIOJIHBIM OTBET HA IIOCTaBJIEHHBIM BONIPOC, KOTOPBIM B LIEJIOM H3JIOKEH | (OTJIMYHO)
JIOTMYHO | MOCJEI0BATEIbHO, He TPeOyeT TOTOIHUTEIbHBIX OSCHEHNH;

- OTBET CaMOCTOSTENbHBIN, HCIOJB30BAHBl paHee NPHOOPETCHHBIE
3HAHUS.

2 - PaCKpBITO OCHOBHOE COJIEPYKAHHUE MaTepHaa; (xopo1o)
- OTBET Ha MMOCTABJICHHBINA BONPOC M3JI0KEH JIOTHYHO U MOCIIEI0BATEIBHO,
HO TpeOyeT He3HAUUTEIbHBIX YTOUHEHUH.

3 - YCBOGHO OCHOBHOE COlep)KaHHe y4eOHOro Marepuana, HO H3JIOKEHO | (YA0BJIETBOPH
(dparmMeHnTapHO, HE BCETa MOCIIeI0BATENIbHO; TeJIbHO)
- IONYIICHBI HApYIIEHHS MOCIIEeI0BATEIbHOCTH H3JI0KEHHS MaTepHraa.

4 - (hparMeHTapHBIN OTBET; (Hey10BJIE€TBO
- OCHOBHOE COjIepKaHHe y4eOHOro MaTepuaia He pacKphITo; pUTEIBHO)

- JIONyIIEHBl TpyOble OMMOKH B ONpENCIICHHH TOHITHH, IpH
WCITOJIB30BaHUU (DOPMYII.

4. OleHOYHBIE CPEACTBA

4.1 Bonpochl K mepBOMY TeKylIeMY KOHTPOJIIO N0 OCBOCHHMIO JAUCHUIIMHBI
1. Tpenmer u copepkanue Kypca. HasHaueHue u 00651acTh MpUMEHEHHSI HICTOYHUKOB U CUCTEM
TEIIOCHA0KEHUS TPEIPUSITHI

2. CoBpeMEHHOE COCTOSIHHE U TICPCIIEKTHBBI Pa3BUTHS TEIIOOHEPreTHKN B Poccuu u 3a pyoexkom.
[TepcniekTuBBI pa3BuTHs TerIocHaO)eHus B Poccun

3. Dkoyoruueckue 3aga4u. OuncTka MPOU3BOACTBCHHBIX CTOYHBIX BOJ OT BPCAHBIX BBI6p0COB

4. TemnmoBbIe CETH U TCHJ'IOHOTpe6J'I${IOH_II/Ie CHUCTEMBI KaK OCHOBHBIC 3BCHbA CUCTCMbI
TEIIOCHAOKEHUS

5. OcHoBHBIE HaIlpaBJICHUA Pa3BUTUSA CUCTEM TEIUIOCHAOKEHUS B APYTux CTpaHax. 33,[[8.‘11/1
COBCPHICHCTBOBAHUS CUCTEM TEIIOCHA0KEHUS

6. IIpoGmemsr gampHero TertocHaOxeHus. KomOnHupoBaHHast BEIpaOOTKA TEIUIOBOW U
JJIEKTPUYECKON IHEPTU

7. TlpomblllUIEHHOE TEMIONOTPEOIeHNEe, YPOBHU TEIUIONOTPEOICHUS Pa3IMYHBIX OTpacieit
IMPOMBIINIJICHHOCTH

8. H3meHeHue CTPYKTYPBI U TOBBIIICHUC HAACKHOCTU TeHHO(I)I/IKaI_II/IOHHBIX CHUCTEM IIpU
HCIIOJIBb30BaHNH KOM6I/IHI/Ip0BaHHOFO TEIUIOCHAOKEHUS

9. TexHonoruu KOMOMHUPOBAHHOTO TerocHa0xkeHus. [lokpriTHe 6a30BOM YaCTH TEIIOBOM
Harpy3KH CUCTEMBI TEIIOCHA0KEHUS 3a CUET BBICOKO3KOHOMUYHBIX 0TOOPOB Mapa
teriodukanoHHbIX TypOuH TOL] 1 oGecnieueHne MMKOBON Harpy3Ku C MOMOIIbIO aBTOHOMHBIX
MUKOBBIX TeTIOMCTOYHUKOB (AIIT), ycTaHOBIEHHBIX HEMTOCPEACTBEHHO Y a0OHEHTOB

10. TIpenmymiecTBa TEXHOJIOTH KOMOMHHPOBAHHOTO TETUIOCHA0KEHUS

11. PanronanbHOE pacipeeseHle Harpy3ki Mex 1y UCTOYHMKAaMU TEeTIOTHl M BO3MOYXHOCTHU



UCIIOJIb30BaHUS TEIUIOHACOCHBIX YCTAHOBOK JJISl YACTUYHOT'O 00ECTIeYeHUsI TMKOBOI HArpy3Ku
12. TlpuMeHeHHs! TeIUIOBBIX HACOCOB IS eNIe TerI0CHa0KeH s

13. IoBbimenue 3¢ ¢GeKTUBHOCTH 0becneueHus MUKOBOM TeroBoi MormHoctu TOL 3a cuer
niepeiady YacTy MMKOBOM TEIUIOBOI Harpy3KH ¢ MHUKOBBIX BOJOTPEHHBIX KOTIOB Ha TEIUIOHACOCHBIE
ycranoBkH (THY), ucronp3yromye HU3KONOTEHIIMATIBHYIO TETIOTY.

14. CucreMsl OTOILICHUA, BEHTUIALIUHA, TOPAYETO BOI[OCHa6)KeHI/I5[ u HapOCHa6}K€HI/I$I HpeﬂHpHHTHﬁ.
Hx na3znaueHue. TexHOIOTHYECKOE HOTpe6J'IeHI/Ie mapa u ropﬂqeﬁ BOJBI.

15. Cucrembl OTOIJICHHS, BEHTUJISIIIUN, TOPSYETO BOJIOCHAOKEHHS U TAPOCHAOKEHHSI ITPEITPUATHI.
Wx naznauenue. TexHomornueckoe noTpedaeHne napa u ropsiueii Boabl

16. I'opsiuee BogocHaOkeHUE; ero Ha3HAUYECHUE, TpeOyeMble mapamMmeTpsl. MeTo bl Ope e IeHUs
pacyeTHOU MOTPEOHOCTH B TEIIOTE

17. OronieHre MpOMBIIIJICHHBIX 3/1aHUi. PacueT BHYTpEeHHUX TEIUIOBBIICICHHI B
MIPOU3BOJICTBEHHBIX II€XaX

18. TemmoBoii OanaHc IMPOU3BOJACTBCHHLBIX MMOMEIICHUI. Onpez[eneHI/Ie PaCUYCTHOr O pacxoaa TCIJIOThI
Ha OTOIIJICHUC HpCI[HpI/IFITI/Iﬁ

19. Cyrounsle u rogoBsie Tpaduku Teruionorpednenus. OnpeneneHne NOTpeOHOCTEH B TEIUIOTE U
xonone

20. Pexxumbl pabOTHI M METO/IBI PETYIMPOBAHUS IIPOMBIIUICHHBIX CUCTEM KOHAWIIMOHUPOBAHUS
BO3yXa

21. Tpebyemsbie napametpsl Teria. CyTouHble U CMEHHBIE TpadUKH TEIUIONOTPEOICHUS

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

23. KJ'IaCCI/I(bI/IKaI_II/IH TCIIOBBIX HAI'PY30K. Ce30HHEIEC B KPpYIJIOrO40OBBIC HAI'PY3KU

24. MetoauKa pacueTa noTepb TEIUIOTHI 31aHUsAMH. TerIoBble Harpy3KH MpeanpusTHiA.
Hopmupoanue teronorpedaeHus: B IpOMBIIUIEHHOCTH

25. OmpeniesieHue TEIUIOBOW HArpy3KH MPOM. TUTOINAAKH, paiioHa. COCTOSIHHS U ITyTH MTOBBITIICHUS
Ha/Ie)KHOCTH TEIUIOCHAOKEHUS. DHEepreTHuecKasl CyIHOCTb TEII0()UKAIIH.

26. PaIII/IOHaJ'II)HOG pasMEIICHUEC NCTOYHUKOB TCIIJIOTHI, TCIIJIOBBIX HOI[CT&HIH/Iﬁ HECHTPAJTbHBIX
TCIIJIOBBIX ITYHKTOB

27. TepMoiMHAMHUYECKUE NTPEUMYILECTBA TEIIOPHUKAIIMHA, OCHOBAaHHONW HA KOMOMHUPOBAaHHOMN
BbIpa0OTKE JEKTPUUECKON U TEMJI0BOM SHEPrUn

28. TlepecMOTp MOAXO0JIOB K 00€CIIEUEHHIO TEIUIOBBIX HArpy30K MOTpeOuTeNel U H3MEHEHHE
CTPYKTYpPHbI TEIIIO()UKAIIMOHHBIX CUCTEM FOPOJIOB

29. Knaccudukamms cuctem ropsiraero BoI0CHA0KEHUS KIIIBIX, OOIIECTBEHHBIX M TMPOMBIIIICHHBIX
3MaHuN

30. JlenieHTpann30BaHHbIC U IICHTPATN30BAHHBIC CUCTEMBI. AKKYMYJIHPOBAaHUE TOPSYEH BOIBI.
[TpuGopsl, TpyOBI U apmMaTypa

31. O6opynoBaHUE yCTAaHOBOK TOPSYEro BOAOCHAOKEHMs. PacueT moarommx u MUpKyISIIUOHHBIX
TpyOOIpOBOIOB

32. CucreMbl BOASAHOI'O, ITAPOBOI'0 U BO3AYHIHOT'O OTOINICHUSA MPOMBIIIJICHHBIX U JKUJIBIX 3JIaHUH



33. OronurenbHble MpuOOpsL. Bri6op 1 ux pazmenienue. TpyObl 1 X coequHeHne. YKIOH TpYO.
[lepemerienue u ynanenue Bo3ayxa. Pacmupurenshsiii 6ak. U3zonanus tpyo

34. IIpuHIMIIBI TPOSKTUPOBAHUS CUCTEM OTOIIeHUs. OCHOBHbIE IPUHLIUIIBI, PA3BUTHS
TEIUIOCHAOKEHUS

35. [Ipucoeaunenue noTpedUTeENeil TEMIOTH K TEIJIOBBIM ceTsiM. BbIOOp BUAa MpUcOeMHEHUS
36. MeTop1 peryIupoBaHust OTIYCKa TEIUIOTHI U3 CUCTEM LIEHTPAIU30BAHHOTO TEINIOCHA0KEHUS
37. KauecTBeHHBIN U KOJIMYECTBEHHBIN METObI OTITYCKa TEIIOTHI B TEIJIOBBIX CETAX

38. BoasiHbIe TEIJIOBBIE CETH U TEMIIEPATypHBIE Ipa(UKK PeryIMpOBaHUS OTITYCKA TETUIOTHI JUIs
KQXKOT0 TUIIA €€ MOTpeduTenei

39. ITapoBble TEIIOBBIC CETH M METOJIbI PETYIMPOBAHUS OTIYCKa Mapa OT HUX. TemIoBbIe CeTH, UX
Ha3HaueHHe, KJIacCcu(uKaIus

40. OcHOBHEIE TpCGOBaHI/IH K pCKUMY I[aBJ'IeHI/Iﬁ B BOJAHBIX TCIIJIOBBIX CECTX. MeTO,Z[I/IKa pac4dcTa
MMapoIpoBOJ0B, TCIIJIOBbIX ceTel u KOHZACHCATOIIPOBOJ0B

41. IIbe3oMeTpuueckue rpaduku U BEIOOP BUJIA IPUCOEIMHEHUS TOTPEOUTENEH K TEIJIOBBIM CETIM

42, OnpeneneHI/Ie mapaMETpoOB CCTCBLIX, MMOAIIUTOYHBIX U KOHACHCATHBIX HACOCOB. MCTOI[BI
ONpeacCICHUA PACUCTHBIX paCX040B BOALI U I1apa Mo yJyaCTKaM TEIIOBOM CETH

43. lleHTpalbHOE KA4E€CTBEHHOE PETYIMPOBAHKUE TEIUIOBOM HATPY3KH HA TEIUIOMCTOYHUKAX

44. VIaMeHeHne TeMneparypbl TEIMIIOHOCUTENS B 3aBUCUMOCTH OT TEMITepaTyphbl HApYKHOTO BO3yXa
IIPY MMOCTOSSHHOM PACXO0/I€ TEINIOHOCUTENA

45, 33,[[3.‘{1/1 TUAPaBIMYICCKOrO pacucTa. MeTtoauka THAPABIMYCCKOroO pacucTa TCILJIOBBIX ceTeit.
MeTtoap! u AJITrOPUTMBI THAPABIUYCCKOI'O pacucTa C MCIIOJIb30BAHUC IIK

O6pa3en 6uiieTa K IepBOMY TeKYIIeMY KOHTPOJIIO 3HAHMI 110 TUCHUILIHHE

I'PO3HEHCKUI FOCY JAPCTBEHHbIN HEDGTSHON TEXHUYECKUI YHUBEPCUTET
HHCTUTYT SHEPTETUKH
KA®EJIPA "TEIIJIOTEXHUKA U TH/IPABJTHKA"

Buaer Ne 1

IlepBBIN TEKVIMI KOHTPOJb 3HAHUN

I[I/ICIII/IHJ'II/IHaI «HGDCHGKTI/IBHLIG TCXHOJIOTMH ITCHTPAJIN30BAHHOTO TENI0CHAOKEHUS

OtomneHne MPOMBIIIJIEHHBIX — 3/JaHud. PacueT BHYTpEHHHX  TEIUIOBBIACNEHUN B
IIPOU3BOJCTBEHHBIX LIEXaX

OrmpezneneHne TEMJIOBOM HArpy3Kd TMpPOM. IUIOMIaAKH, paioHa. COCTOSHUS W TYTH
TIOBBIIIECHUS HAJICKHOCTHU TEITIOCHA0KEHHsI. DHEPreTUYecKasi CylTHOCTh TerohuKaluu

[TepecMOTp TOIXO0B K OOECHEUEHHIO0 TETUIOBBIX HArpy30K MOTpeOuTeNeld W M3MEHEHUe
CTPYKTYPHI TeTTIO(UKAIMOHHBIX CUCTEM TOPOJIOB

HapOBBIC TCIIJIOBBIC CETU U METOJbI PETYJINPOBAHUA OTITYCKa I1apa OT HUX. TennoBwie CCTH,
X Ha3HA4YCHHC, Knaccmbnxauym

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

4.2 Bonpochbl KO BTOPOMY TE€KYIIEMY KOHTPOJII0 MO OCBOEHHMIO TUCIUNIMHBI
1. 'mapaBnuyeckuii ynap u cpeactBa 00psObl ¢ HUM. [ MIpaBIudecKuil pexxuM paboThl ceTen

2. HLC3OMCTpI/ILICCKI/IC Fpa(bI/IKI/I B TEILIOBBIX ceTsaX. CrocoObl MOAACPIKAHUSA JaBJIICHUA B



((HeﬁTpaHBHBIX)) TOYKaxX TEIJIOBLIX CETEH. BBIGOp CCTCBbIX, NOAIIUTOYHBIX, IIOJKAYUBAOIINX U
KOHACHCATHBIX HACOCOB

3. OcHOBBI BBIOOpa TPACCHI U CIIOCOOOB MPOKJIAIKU TETIIOBBIX ceTeil. CXeMbl, MPOKIIAIAKH U
KOHCTPYKITUHU TEIJIOBBIX ceTeil. CXeMbl U KOH(PUTYpaIHs TETUIOBBIX CETEH

4. Tpacca u npoduib TEIIONPOBOJOB. 3a/1ayl TEIJIOBOrO pacueTa. MeTo/ibl pacuera TerIOBbIX
MOTEPh B TEILIONPOBOJIAX U MAJACHUS TEMIIEPATYPhI TEINIOHOCUTEIA 0 JUTMHE yYacTKa

5. OHpeI[eJ'IeHI/IC OIITUMAaJIbHOMN TOJIIUHEI TEIIOBOM HU30JIA10UHN. HzonsuuoHHbIe KOHCTPYKIIMH
TCILJIOMPOBOI0OB

6. HoBsle mporpeccuBHBIE CIIOCOOBI MPOKIAKU M U30JISLUH TEIUIOBBIX ceTeil. OnpeneneHue
TETUIOBBIX MTOTEPh YUACTKA TEIUIOBOW CETH U MAJCHUS TEMIIEPATyp TEIJIOHOCUTEIIS 10 UX JJTUHE

7. Ternon30IsAIMOHHBIE MATEPUANIBI U KOHCTPYKUMHU. TpyObl 1 uX coequHenus. Buasl npokiagok

8. IIpoyHOCTHOI pacueT y4acTKOB TEILJIOBBIX CETEH C BBIOOPOM TUIIOB M KOJUYECTB MOJIBHKHBIX U
HEMOJIBUYKHBIX OIOpP, CIOCOO0B KOMIIEHCAIIUU TEMIEPATYPHBIX PACIIUPEHUHN, BUAOB U KOHCTPYKIIUIT
perynupymoiei apMaTypbl

9. Pacuer u noxpOop koMiieHcaTopoB. PacueT ycuiinii Ha MOJBUIKHBIE U HETIOIBUKHBIE OIIOPBHI.
Komnencarus reMnepaTypHbBIX HapsHKEHUH B TPYOOIIPOBOIaX TETNIOBOM CETH

10. Vicrionp30BaHME U pacueT €CTeCTBEHHOW KOMITeHCAITuu. KOHCTpYKIIMH TEIUIONPOBOIOB

11. Onopsl. Komnencaropsl. Apmarypa. Kameps! u konozisl. O01ue Bonpochl NPOEKTUPOBAHUS
TEILIONPOBOOB

12. HpOI/ISBO,I[CTBCHHBIe 1 OTOIIMTCIIBbHBIC KOTCJIIBHBIC. Knaccmbnxaunﬂ H IapaMETpPhI IIapOBLIX U
BOAOT peﬁHbIX KOTCJIBHBIX

13. HaSHaLIeHI/IC, TCIIJIOBBIC CXEMbI, OCHOBHOC 1 BCIIOMOI'aTCIIBHOC O60py,Z[OBaHI/Ie
IMPOU3BOJCTBCHHLIX KOTCIIbHBIX

14. Pexxumbl paboThI M paciipe/ie/ieHue Harpy3Ku MeXay KoTiaMu. TeXHUKO-?)KOHOMHUYECKUE
MOKa3aTenu KoTelbHbIX. KOMIIOHOBKA MPONU3BOICTBEHHBIX KOTEIbHBIX

15. IIpunHIun BEIOOpPAa OCHOBHOTO U BCIIOMOTATEIbHOTO 000pynoBanus. BeiOOp OCHOBHOTO U
BCIIOMOTATEJIbHOTO 000PYI0BaHUSI KOTEJIBHBIX. BHIOOP METO1a M CXeMBbI BOJIOTIOJITOTOBKH B
MIPOU3BOJICTBEHHBIX KOTEIBHBIX

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

17. IlyTu coBepiIEeHCTBOBAHUS TEIUIOBBIX CXeM, 000PYAOBaHUS U PEKUMOB PaOOTHI
IIPOU3BOJICTBEHHBIX KOTEIbHBIX

18. SHGPFGTI/ILIGCKI/IG, OKOJOTHYCCKHEC U DKOHOMUYCCKUE IMTOKA3aTCIIN KOTCIBbHBIX. ABTOMaTI/I3aHI/I$I
TCIIJIOBBIX HO)ICTaHHI/Iﬁ

19. TenoBBIE MYHKTHI MEKPOPAHOHOB M IPEANPUATHIA. PacueT n BEIOOp 000pyIOBaHHS TETUIOBBIX
MYHKTOB (JIEBAaTOPOB, HACOCOB, TTOIOTPEBATEIICH )

20. TeXHOJIIOrMYECKHE CXEMbI H KOMIIOHOBKA HACOCHBIX CTaHIIUH. AKKyMyJII/IpOBaHI/IC TCIIJIOTHI.
3aII_II/ITa OT KOPppO3HH, NIJIaKa U HAKUIIA MCCTHBIX YCTAHOBOK IOpA4YCTo BO,[[OCH3.6)K€HI/IH

21. CucreMsl TeIIOCHAOKEHUSI TPeANpUATHI. Buapl cucteM TemiocHa0KeHus peApUsATUI; UX
CTPYKTYpa U OCOOEHHOCTH



22. TTapoBble CUCTEMBI TETNTIOCHA0KEHHS; UX CXEMBbI, COCTaB 000PY0BAaHUS, PEXKUMBI PaOOTHI,
METO/IbI 00ecIeueHus HaIe)KHOCTH MTapOCHAOKEHUS

23. BozsiHble cUCTEMBI TEIUIOCHA0KEHUS TPEANPHUATUH. [IByXTpyOHBIE 1 MHOTOTPYOHBIE BOJSIHbIC
CHCTEMBI, IX CXEMBbI, 00JIaCTH IPUMEHEHNS, OCHOBHBIE IIPEUMYIIIECTBA U HEJJOCTATKU

24. BonsiHbIE CUCTEMBI C OTHOTPYOHOM TPaH3UTHOM U JBYXTPYOHOU paclpeaeTuTEIbHBIMU CETAMU

25. TerIoHOCUTEIN U UX XapaKTePUCTHKA. TEeXHUKO-9KOHOMHUYECKOE COITOCTABICHUE CHCTEM
TEIUIOCHAOKEHUS

26. Mepbl cHUKEHHUs TOTepb KOHIeHcaTa. Opranu3anus 00CIy)KMBaHUs U pEMOHTA
TETIOTEXHUYECKOTO 000PYJOBAHUS

27. DKcIuTyaTays TOITMBHOTO X03HCTBA, KOTJIOB, HAPOBBIX TYPOUH, TATOyTHEBBIX MAIIHH,
HACOCOB, TEIJIOMCIOIB3YIOIINX YCTAHOBOK, BHYTPHUIIEXOBBIX TPYOOIIPOBOIOB, TEIUIOBBIX CETEH

28. IlyckoBas 1 peKuMHasi HaJIaJIK1 TEIUIOTEXHUYECKOTo 000pYAOBaHUS U TEIUIOBBIX ceTeil. Beioop
ONTUMAJIBHBIX PEKUMOB PabOTHI

29. Meto/bl OOHApYyKEHUS U JIMKBUJALIMU PA3PHIBOB M HEIUIOTHOCTEN B TEILJIOBBIX CETAX.
[ToBblIeHNE HAIEKHOCTH TEIUIOCHA0XKeHUs. [ naponHeBMaTHyecKasi IpOMbIBKa
TEIUIONOTPEOIISIOUINX CUCTEM.

30. Ha3nauenne u CTpyKTypa CUCTEMBI peryInpoBaHus. Bo3MOKHBIE METO/IBI pETYIUPOBAHHS
TEIUIOBOM Harpy3Ku B CUCTEMax LIEHTPAJIM30BAHHOTO TEIJIOCHA0KEHUS, UX COIIOCTABICHHE

31. PerynupoBaHue OTITyCKa TETUIOTHI U3 MAPOBBIX CETeH. AKKYMYJISITOPHI Iapa; X MPUMEHEHHE U
pacuer. LleHTpanbHOE peryaupoBaHue OJJTHOPOIHON U pa3HOPOJAHON TEIIOBBIX HArpPy30K

32. I'paduku Temneparyp u pacxojia TEIIOHOCUTENSL. MeTO bl IEHTPATBLHOTO PETYIUPOBAHUS
CYMMapHBIX Harpy30K OTOIJICHUS ¥ TOPSYETO BOJOCHA0KEHUS

33. MeTo/1bl KOPPEKTUPOBKH TEMIIEPATYPHBIX I'papUKOB Ha BBOJAX MPEANPHUATUHN, TOJITyYAOIIUX
ropsi4yro Boay oT paioHHbIX TOL]

34. Db heKTUBHOCTD Pa3IMYHBIX CUCTEM PETYIMPOBAHMUS OTITYCKA TETUIOTHL. AKKYMYJIHPOBAaHUE
Ter10Thl. CXeMbl, pacyeT TEII0aKKyMYJIHPYIOIIUX YCTAHOBOK

35. BropuuHbie YHEPropecypChl POMITPEITPUATHIA, UCTIONB3YEMbIC JJI TeHepaIluH TeIIoThl. X
KOJIMUECTBO, TapaMETPhl, JA0JIs MOJE3HOTO UCIIOJIb30BAHUS B CUCTEMAX TEIIOCHAOXKEHUS

36. Bunsl, mapametpsl U rpaduku Beixoaa BOP, ncnonb3yeMbIx uisi MPOU3BOJICTBA Mapa U ropsyeit
BOJIBI B YTHJIM3AIIMOHHBIX ycTaHOBKaX (TYYVY). YTunuzannonusie kotenbubie u TOL]

37. Tumnsl yTUIM3allMOHHBIX YCTAHOBOK JUISI BRIPAOOTKHU Mapa v ropsiueit Bozsl. CXeMbl, pexKUMBI
paboThl, KOHCTPYKLIUU 000PYAOBaHUS, TEXHUKO-3KOHOMUYECKHE TIOKA3aTeNN

38. Ompenenenne S5KOHOMUM TOTUIMBA TIPH pab0Te YTUIM3AIMOHHBIX YCTAHOBOK ITApaIEIBHO C
3aBOJICKUMHU KOTeNbHBIMU U TOIL]

39. MeTtonsl pacuera cxeM u obopynoarus TYY ¢ mpumenernem DBM. OnTuMu3arius cxem,
apaMeTpoB U pekuMoB paboTsl TYY npu aBTOHOMHOM M COBMECTHOM IKCIUTyaTalllH C
IIPOU3BOJICTBEHHBIMU KOTEJIBHBIMU U TOL]

40. MeToapl TEXHUKO-PKOHOMHYECKUX pacycToOB B SHCPI'CTUKE. PacuéTHpIit nepuon u ero
COCTaBJIAOIIUEC ITPU CTPOUTCIILCTBE CUCTEM TEIIOCHAOKEHUS

41, YKPYTIHCHHa}I OlIEHKA KallHUTaJIbHBIX BIIOKEHUH B TEILJIOT CHCPpUPYIOIUC NCTOYHUKHU, TCIIJIOBBIC
CECTH U TGHJ’IOHOTpeﬁHf{IOH_[I/Ie CHUCTCMBI



42. CTpyKTypa 1 COCTaBIISIOLINE C€0ECTOMMOCTH MPOIYKIIUU B CHCTEMAX TETJIOCHA0KEHHUS.
BanancoBast 1 uncrasi npuOBLTH OT MOAEPHHU3AINHN HIIM PEKOHCTPYKLIUU CUCTEMBI TeTUIOCHA0KEHUS
JEHCTBYIOLLErO NMPEAIPUATUS

43. OnTuMu3anys CUCTEM TeNI0CHa0KeHus. Pelrenne TeXHUUECKUX 3a1a4 ONTUMAILHOTO
MIPOCKTUPOBAHUS CUCTEM TeIUIOCHAOKEeHUs. [[pUHITMTTHATBHBIE CXEMBI TETUIOBBIX YJIEKTPUUYCCKUX
CTaHIUH, C ucmoib3oBanuemM THY

44, TexHONOTUY TEIUIOCHA0XKEHUS C TTIOHMYKCHHOM TeMITepaTypoi CETEBON BOBI U
KOJIMYECTBEHHBIMU CIIOCO0AMU PETYIMPOBAHUS HATPY3KU

45. Pexouncrpykius TernoBsix cxem TOL. [apannensHoe BritoueHue B cxemy TOL] mukoBbIxX
BOJIOTPEMHBIX KOTJIOB M OCHOBHBIX CETEBBIX I0JIOTpeBaTeeh

46. IoBblIIeHNE YHEPTETUIECKON 1 SKOHOMHUYECKON 3(PPEKTUBHOCTH HCTOYHUKOB ITUKOBOM
TETJIOBOM MOIIHOCTH. PEKOHCTPYKIHS CYIIECTBYIOMIMX MTUKOBBIX BOAOTPEHHBIX KOTIOB M APYrOTO
00opyI0OBaHUS

47. Vcnionp30BaHu€e TEIIOTHI YXOOAIMUX I'a30B IUKOBBIX BOHOFpCﬁHBIX KOTJIOB

48. CHmkeHue 3aTpaT Ha COOCTBEHHBIE HYKIbI TETNIOMCTOYHUKOB 32 CUET COBEPIICHCTBOBAHUS
TEXHOJIOTHI pe3epBHOTO TOITMBOCHAOKEHUS

49. TpeOoBaHUS K Pe3EPBHBIM CHCTEMaM TOILTUBOCHAOKEHHS M TOTUIMBHBIM XO03SHCTBAM
TEIIOUCTOYHHUKOB.

O6pa3en 6uiieTa KO BTOPOMY TeKYIEMY KOHTPOJIIO OCBOEHHS U CIUTIIMHBI

T'PO3HEHCKMUI I'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
HHCTUTYT DHEPT'ETHUKH
KADEJIPA "TEINVIOTEXHUKA U I'[]PABJIUKA"

Buaer Ne 1

Bropoil Texymuii KOHTPOJIb 3HAHUN

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

1 | Cucremsl TeruiocHaOXeHUs NpeanpuaTuidl. Buapl cucreM TerocHaOKeHus NpeanpUsTuil;
UX CTPYKTYpa U OCOOEHHOCTH

2 | TeruloHOCUTENN M WX XapPaKTEPUCTHKA. TEXHUKO-YKOHOMHUYECKOE COMOCTABJICHUE CHCTEM
TEIIOCHA0KEHUS

3 | 'paduku TemmepaTyp u pacxojia TEIIOHOCHTENS. MeTObl IEHTPATBLHOTO PEryTUPOBaAHUS
CYMMapHBIX Harpy30K OTOIIJICHHS U TOPSYET0 BOJOCHA0KEHUS

4 | IloBblllIeHNE SHEPreTUYECKOW M AKOHOMUYECKOM 3((EKTUBHOCTH HCTOYHUKOB MHKOBOU
TEIJIOBOM MOIIHOCTH. PEKOHCTpYKLHS CyIIECTBYIOIIMX NMUKOBBIX BOJOTPEHHBIX KOTJIOB U
JPYroro 00opyAoBaHUs

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

4.3 Bompochl k 3adery mo aucuuiuiuHe ''IlepcnekTHBHBIE TEXHOJIOTHH

HEHTPAJM30BAHHOI0 TEIUIOCHAOXKeHus1"

1 [Tpenmer u conepkanue kypca. Haznauenue u o61actb npUMeHEHHUS UCTOYHUKOB U [K-2,
CUCTEM TEeIJIOCHA0XKEHUS PePHUSITHI I1K-3




CoBpeMeHHOE COCTOSIHUE U MEPCTIEKTUBBI Pa3BUTHS TeII03HepreTuku B Poccun u 3a

2 py6exxoM. [lepcriekTBBI pa3BUTHS TeIJIOCHAOKEeHUs B Poccun

3 Okonornyeckue 3agauu. O4nCcTKa IPOM3BOICTBEHHBIX CTOYHBIX BOJ OT BPEAHBIX IK-2
BEIOPOCOB

4 TenoBble ceTH U TEMIONOTPEOAIOIINE CUCTEMbI KAK OCHOBHBIE 3BE€HbSI CUCTEMBI
TENJI0CHA0KEHUS

5 OCHOBHBIE HANpaBJICHUS PA3BUTHUS CUCTEM TEIIOCHAOKEHHS B JPYTUX CTpaHaXx.
3ajauu COBEPLICHCTBOBAHMSI CUCTEM TEIJIOCHAOKEHMSI

6 [Tpobnems! nanbHero reriocHadxenus. KomOnHMpoBaHHas BEIpaOOTKa TEIJIOBOH U
NIEKTPUUECKON IHEPTrUit

7 | HpompiniienHoe TEIUIONIOTPEOICHNE, YPOBHH TEIUIONOTPEOICHUS pa3IMIHBIX IK-2
oTpacieil IpOMBIIIEHHOCTH

8 M3MeHeHne CTPYKTYphI U TIOBBIIIEHHE HAJACKHOCTH TEIUIO(PHUKAIIMOHHBIX CUCTEM TPU IK-3
UCIOJIb30BaHUM KOMOMHUPOBAHHOI'O TENJIOCHA0XKEHUs
TexHoIOTrMM KOMOMHUPOBAHHOTO TeIuIoCHa0XeHus. [lokpbITHE 6a30BOi yacTn
TEIUIOBON HArpy3KH CHUCTEMbI TEIJIOCHA0XKEHUS 33 CUET BICOKOIKOHOMHUYHBIX

9 0oTOOpOB Napa TermopukanuoHHbIX TypOouH TOL u obecrnieueHre MUKOBON HArpy3Ku
C IIOMOUIbIO ABTOHOMHBIX MTUKOBBIX TeI10McTOUHUKOB (AIIT), ycTraHOBIEHHBIX
HENOCPEJICTBEHHO Y ADOHEHTOB

10 | IlpeumymiecTBa TEXHOIOTHIT KOMOMHHPOBAHHOTO TEIIOCHAOKEHUS
PannonanbHoe pacnpenesnenre Harpy3Ku MexX1y UICTOYHUKAMU TEIJIOThI U

11 | BO3MOKHOCTH MCIIOJIB30BAHHS TEMIOHACOCHBIX YCTAHOBOK JIJIsl YACTHYHOTO 1IK-2
o0ecrnieyeHrs MMKOBOM HArpy3Ku

12 | IlpuMeHeHHUs TETUIOBBIX HACOCOB IS IEJICH TeTIOCHA0KCHHUS
[ToBblienne > pexkTUBHOCTH oOecreueHus MMKOoBoH TemoBoil MomHocty TOI3a | T1K-2,

13 | cueT mepenaum yacTH MUKOBOM TEMIOBOH HATPY3KH ¢ MMKOBBIX BOAOTPeiHbIX KoTaoB | ITK-3
Ha TeruioHacocHble ycraHoBkH (THY), ucnonp3yromume HU3KOMOTEHUATBHYIO
TEIUIOTY.

14 | Cucrembl OTOMIICHUS], BEHTUIISILIUU, TOPSYETO BOJOCHAOKEHUS U ApPOCHA0KEHUS
npennpustuil. Ux HazHauenue. TexHoaornueckoe notpedaeHue napa u ropsaen TK-3
BOJIBI.

15 MeTtoibl onipeienieHns pacueTHOM MOTPeOHOCTH B Iape U ropsyeil Bojie s
TEXHOJIOTHYECKUX HYXKA. XapaKTepHbIe PeKUMBbI U IpaUKU TEIIIONOTpeOIeHUs

16 ["opsiuee BorocHaOXkeHUE; €ro Ha3HauUeHue, Tpedyemble mapameTpsl. MeTo bl
OIpeieNIeHUs] pacueTHON NOTPEOHOCTH B TEIJIOTE

17 OTomnieHne NpoMBIIIEHHBIX 3/JaHii. PacyeT BHYTpEeHHUX TEIJIOBBIACIEHUN B [1K-3
POM3BOJICTBEHHBIX 1€XaX

18 TenoBoii 6ananc MPOU3BOJCTBEHHBIX HOMemVeHI/H?I. Omnpenenenue pacyeTHOrO
pacxojia TeIIOThl Ha OTOIJICHHE NPEANPUSTHIA

19 Cytounsble u rojioBble rpaduku TemonoTpedbaenus. Onpenenenue noTpedHocTel B
TEIUIOTE U XO0JI0JIe

o0 | PexumbI paboThI ¥ METO/IBI PETYIUPOBAHMS TPOMBIIIIEHHBIX CUCTEM
KOHJMIIMOHUPOBAHUS BO3AYyXa

21 | TpeGyemsbie napameTpsl Temia. CyTOYHbIE U CMEHHbIE IpauKH TeIJIONOTpeOIeHUs

0o | MeTonuKa onpesieneHus MaKCUMAIbHBIX, CPEIHUX M TOIOBBIX notpedHoCTEH B MK-3
TEIUIOTE KaX/IbIM THIIOM MOTpeduTenen

23 | Knmaccuduxanms temmoBbix Harpy30K. Ce30HHBIEC M KPYTIIOTO/IOBBIC HATPY3KH
Metoauka pacyeTa HoTepb TEIUIOTHI 31aHUSIMH.

24

TennoBsle Harpy3Ku NPEANPUATHIN.
HopmupoBanue Tenaonorpe0ieHus: B MPOMBIIUIEHHOCTH

25

OHpCIleJ'IeHI/IC TEIIOBOH Harpys3ku IpoM. 1mjaoniazaku, paﬁOHa. CocrosHUSA U nyTn




HOBBIIICHUS HAJIEKHOCTH TEIIOCHA0KEH!s. DHEpreTHYecKas CyIHOCTb
TETIO(QHUKALINY.

PanmonansHOE pa3menieHue ICTOYHUKOB TETUIOTHI, TEMJIOBBIX MOICTAHIIHMA

26 [1K-2,
LEHTPAIbHBIX TEIUIOBBIX MMYHKTOB TK-3
27 TepMoanHaMuyecKue NpeuMyIecTBa TemIopuKalui, OCHOBAaHHON Ha
KOMOWHUPOBAHHOH BBIPAOOTKE DJIEKTPUIECKON M TETNIOBOM SHEPTUH
28 [TepecMOTp MOAX0I0B K 00ECIICUEHUIO TEIUIOBBIX HATPY30K MOTpeOuTeNneii u
M3MEHEHHUE CTPYKTYPHI TEIUNIO(UKAIIMOHHBIX CHCTEM TOPOJIOB
29 Knaccudukanus CHCTEM rOpAYEro BOJOCHA0XKEHUS KUIBIX, OOIMICCTBEHHBIX U
IPOMBIIIJICHHBIX 31aHUN
30 JlenieHTpanu30BaHHbIE U IIEHTPAIM30BAHHBIE CUCTEMBI. AKKYMYJIUpPOBaHUE ropsyeit
BOJIEL. [1K-3
ITpuOopsl, TpyOBI M apMaTypa
31 O6opynoBaHHe YCTAaHOBOK FOPSTYETO BOAOCHAOKEHHUS.
Pacuer nogaromux U MUPKYJISIIIMOHHBIX TPYOOIIPOBOIOB
37 CHCTelvwm BOJISIHOT'O, TIAPOBOT'O U BO3IYIIHOTO OTOIICHUS POMBIIUICHHBIX U JKUITBIX
3/1aHUN
OtonurenbHble MpubOpbl. Beibop u ux pasmemienue. TpyObl U HX COEIMHEHUE.
33 | Vkion tpy6. [lepememmenne n ynanesne Bo3ayxa. Pacmmpurensabiii 6ak. Msomsuus | ITK-2,
TpyO I1K-3
34 [IpuHIUIIBI TPOEKTUPOBAHUS CUCTEM OTOTUICHHUS.
OCHOBHBIE IPUHIIUIIBI, PA3BUTHUS TETIOCHAOKEHUS
35 [Tpucoeaunenune noTpedUTENEH TEIIOTHI K TEIJIOBBIM ceTsIM. BriGop Buaa TTK-2,
PUCOEAUHEHUS IK-3
36 MeTob1 perynTupoBaHus OTIYCKA TEIUIOTHI U3 CUCTEM IIEHTPAIU30BAHHOTO
TEMJI0CHA0KEHUS
37 KauecTBeHHBIN U KOTMYECTBEHHBII METO/IbI OTITYCKA TETIOTHI B TETIOBBIX CETAX
38 BopsiHbIe TETIOBBIE CETH M TEMIIEpaTypHbIE TPapUKH PEryInpOBaHUs OTITyCKa
TEIUIOTHI JIsl K&KJIOTO TUIIA €€ MOTpeOuTenen
39 [TapoBble TEIIOBBIE CETU U METO/Ibl PETYIMPOBAHUS OTIYCKa ITapa OT HUX. TerioBbIe
CEeTH, UX Ha3HauYeHUE, KIacCuUKaIms
40 OcHoBHbIE TPEOOBAHUSI K PEKUMY I[aBJ'IeVHI/II\/'I B BOJISIHBIX TEIUIOBBIX CeTAX. MeToinka
pacueTa naponpoBOJIOB, TEMJIOBBIX CETEN U KOHJIEHCATOIIPOBOIOB
a1 [TrezomeTpuueckue rpaduku U BEIOOp BUA MPUCOCTUHEHUS MTOTpeOuTENel K
TETIJIOBBIM CETSIM
42 Ornpezenenne napaMeTpoB CETEBBIX, MOAMUTOUYHBIX U KOHJIEHCATHBIX HACOCOB. IK-3
MeTto1bl OnpeieNieHns pacueTHBIX PacXo/10B BOBI U ITapa MO y4acTKaM TEIJI0BOM
CETH
43 | LlenTpanpHOE Ka4eCTBEHHOE PEryJIMPOBAaHMNE TEIIOBOW HATPY3KH Ha
TEMJIOUCTOYHUKAX
44 W3meHeHne TemnepaTyphl TEIUIOHOCUTENS B 3aBUCUMOCTH OT TEMIIEPATYPhI
Hapy>KHOT'0 BO3JlyXa MPU NOCTOSTHHOM PacXo/i€ TEINIOHOCUTES
45 3aauy ruApaBINYEcKoOro pacuera. Meronrka ruipaBIMdyecKoro pacuera TeTI0BbIX
cered. MeToJIbl M aJITOPUTMBI THJIPABIMYECKOTO pacuera ¢ ucnonb3zoBanue [1K
46 ['unpaBnnyeckue XapakTepUCTUKH Y4aCTKOB TEIUIOBOM CeTH, HACOCOB U TK-3
perynsTopoB. [ToHsiTHE O THAPaBANYECKON YCTOMYMBOCTH U pa3peryIupoBKe
TEIJIOBOM CETH
47 Meroauka pacuera THPABIIIECKOrO PEXKIMA CHCTEM TeriocHa0xeHus1. Cxembl TIK-2
3aKpeIJICHNs! IaBJICHUS B «HEHTPaIbHBIX)» TOUKAX
48

['unpaBnuueckuit ynap u cpeactsa 00pbObl ¢ HUM. ['napaBindeckuil pexxum padboTsl
ceTen



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

49

[TrezomeTpryeckre rpaguKy B TEIUIOBBIX ceTsaX. CrocoObl Moaep KaHus 1aBIeHUsS B
«HEUTPANbHBIX» TOYKAX TEIUIOBBIX ceTeil. BRIOOp ceTeBbIX, MOIMUTOYHBIX,
[IOJIKAYMBAIOIINX U KOHICHCATHBIX HACOCOB

50

OcHoBBI BEIOOpA TPACCHI B CITOCOOOB MPOKIIAIKHA TETUIOBLIX ceTeil. CXeMBbl,
MIPOKJIA/IKU M KOHCTPYKIIMH TETUIOBBIX ceTeid. CXeMbl U KOH(UTYpaInsl TeTUIOBIX
cerel

[K-2,
I1K-3

51

Tpacca u npoduib TEIIONPOBOAOB. 3a1a4u TEIUIOBOTO pacuyera. MeTosl pacueTa
TEIJIOBBIX MOTEPH B TEIIONPOBOJIAX U MMAJICHUS TEMIIEPATYPbl TEIJIOHOCUTES 10
JUIMHE y4acTKa

52

Onpez[eneHI/Ie OINTHUMAaJIbHOU TOJIIIMHBI TEIIOBOM M3OJISIIHH. HSOJ’I?H.[I/IOHHBIe
KOHCTPYKI MU TCILIONPOBOJ0OB

[1K-2,
I1K-3

53

HoBble nmporpeccuBHble cr10cOObI MPOKIIAAKHU U U30JISILIMU TEIJIOBBIX CETEH.
Omnpenenenne TEIUIOBBIX OTEPh yYacTKa TEMJIOBOW CETH U MaJCHUs TEMIIEpaTyp
TEIJIOHOCHUTEJIA 110 UX JUIMHE

54

Tennon3onaunoHHbIe MaTepHalIbl U KOHCTPYKIMH. TpyObl 1 UX coenuHeHus. Buabl
IIPOKIAJI0K

55

[TpoYHOCTHOM pacyeT y4aCTKOB TEIUIOBBIX CETEH C BRIOOPOM THUIIOB U KOJIMYCCTB
MOJIBUKHBIX M HETIOABM)KHBIX OMOP, CIIOCOOOB KOMIIEHCAIIUU TeMIIepaTypPHBIX
paclIMpeHui, BUJOB M KOHCTPYKIIMM PEryJIupYIOIIEeH apMaTypsl

56

Pacuet u non6op komneHcaTopoB. Pacuer ycusnuii Ha MOABHKHBIE M HENOJBH)KHBIE
onopsl. KomneHncanus temnepaTypHbIX HapsKEHUH B TpyOOIpoBOiax TEIJIOBOM
CETH

[1K-3

57

Hcnonbs3oBaHue U pacdyeT eCTeCTBEHHOW KoMmneHcanuu. KoncTpykuuu
TEIUIONPOBOOB

[1K-2

58

Omnopsl. Kommiencatopsl. Apmarypa. Kameps! u koo el O0IIre BOIpOCH
MPOEKTUPOBAHUS TEIUIOMPOBOIOB

59

IIpou3BOACTBEHHBIE U OTOIUTENBHBIE KOTEIBHBIE.
Kiaccudukanys u napameTpbl IapoBbIX U BOJOTPEUHBIX KOTEIbHbIX

60

Ha3HaquI/Ie, TCIIIIOBBIC CXEMbI, OCHOBHOC U BCIIOMOI'aTCIIBHOC O60py,Z[OBaHI/Ie
IMPON3BOJACTBCHHBIX KOTCIbHBIX

61

PexuMel pa6OTI>I H pacnpeaciiCHUEC HAIrpy3Ku MCKIAY KOTJIaAMHU. TexHuko-
SKOHOMHYECKHE ITOKAa3aTeIn KOTeIbHBIX. KoMImoHoBKa IMPONU3BOACTBCHHBIX
KOTCJIbHBIX

[1K-3

62

[TpuHIMI BEIOOpPA OCHOBHOT'O ¥ BCLIOMOTaTeIbHOr0 000pyAoBaHus. Beioop
OCHOBHOTI'O M BCIIOMOT'aTEJIbHOTO 000pyI0BaHUs KOTEIbHBIX. BBIOOp MeTO1a U CXEMBI
BOJIOTIOATOTOBKY B MPOW3BOJACTBEHHBIX KOTEIHHBIX

OIIK-1

63

TennoBble cXeMbl U METOAUKA UX pacyeTa. MeTonMKa U pacueT TEIUIOBBIX CXEM
KOTEJIbHBIX ¢ IpUMeHeHueM u 0e3 npumenenust [1K

64

ITyTu coBeplIeHCTBOBaHMS TEIUIOBBIX CXEM, 000PYI0BAHUS U PEXKUMOB PAOOTHI
IIPOU3BOJICTBEHHBIX KOTEJIbHBIX

65

3HepFeTI/I‘{eCKHe, OKOJIOTHYCCKHEC U OKOHOMHUYCCKHUEC IMTOKA3aTCIIN KOTCIBbHBIX.
ABTOMaTI/ISaHI/ISI TCIIJIOBBIX HOI[CTaHHHfI

[1K-3

66

TenioBble MyHKTHl MUKPOPAaOHOB U IpennpusTuii. Pacuer u BeiO0Op 000pynoBaHus
TEIUIOBBIX ITYHKTOB (3J1€BATOPOB, HACOCOB, MOJIOrpeBaTeNeil)

67

TeXHOHOFquCKHe CXEMBbI 1 KOMITIOHOBKA HACOCHBIX CT&HHI/Iﬁ. AKKYMYJ'II/IPOBaHI/Ie
TEIJIOTHI. 3allliTa OT KOPPO3UH, IIJIaKa U HAKUIIA MECTHBIX YCTAHOBOK TOPSYEro
BOJIOCHAOXKEHUSA

[K-2,
[1K-3

68

Cucremsl TeIUIOCHA0KEHUS TPEANPUATUNA. Buibl cucteM TenaocHab)eHus
NPEPUITHI; UX CTPYKTYpa U 0COOEHHOCTH

69

[TapoBble cCTEMBI TEIIOCHAOKEHHUS; UX CXEMBI, COCTaB 000pYAOBaHUS, PEKUMBI
paboThI, METOIBI OOECTICYCHUS HAZC)KHOCTU MapOCHAOKEHUS

[K-2,
I1K-3




70

Bopsiabie cucteMsl TeriocHa0KeH sl peAnpusiTuil. J[ByxTpyOHble 1 MHOTOTpYOHBIE
BOJISTHBIE CHICTEMBI, UX CXEMBI, 00J1aCTH MPUMEHEHHSI, OCHOBHBIE MIPEUMYIIIECTBA
HEJO0CTaTKU

71

BopsiHble cucteMbl ¢ OTHOTPYOHOM TPaH3UTHOW U IBYXTPYOHOM
pacnpeneIuTENbHbBIMU CETSIMU

72

TenmoHOoCUTEIN U UX XapPaKTCPUCTHUKA. TeXHUKO-2KOHOMHYECKOE COIIOCTaBICHHUE
CHCTEM TEIJIOCHAOKEHHUS

73

Mepbl cHUKEHUS IOTEPh KOHEHCAaTa.
Opranuzanus 00CTyXKUBaHUS U PEMOHTA TEIUIOTEXHUYECKOTO 000Dy I0BAHUS

74

DKcIulyaTanus TOIUIMBHOTO X0341CTBa, KOTJIOB, MAPOBBIX TYPOUH, TSITOAYThEBbIX
MaIIiH, HACOCOB, TEIJIOUCIOIB3YIOIIUX YCTAHOBOK, BHYTPUIIEXOBBIX
TpYyOOIIPOBOJIOB, TEIIOBBIX CETEi

I1K-3

75

[TyckoBast ¥ peKUMHAsI HATAIKH TEIUIOTEXHUYECKOTO 000PYIOBAHHS M TEILIOBBIX
ceteil. BeIOop onTUManbHBIX peKUMOB PabOTHI

76

MGTOI[H 06Hapy>1<eHH51 H JIMKBUJAIIUX Pa3pbLIBOB U HEIUIOTHOCTEH B TEILJIOBBIX CETHX.
[ToBpImICHHE HaACKXHOCTH TEIJI0CHAOKEHNS. FI/IIIPOHHGBMaTI/I‘ICCKaﬂ IIpOMBIBKa
TGHJIOHOTpe6JISIIOH.[I/IX CUCTEM.

[1K-2,
I1K-3

77

HazHnaueHue u CTpyKTypa CUCTEMBI peryaupoBaHus. Bo3MokHbIe METO b
peryaupoBaHus TEIJIOBOM HArpy3KU B CUCTEMAaX IEHTPATM30BAHHOTO
TEIIOCHA0KEHUsI, UX COMOCTABJICHHE

78

PerynupoBanue oTirycka TEIIOTHI U3 NapOBBIX CETeH. AKKYMYJIATOPHI apa; uxX
IIpUMEHEHUE U pacuer. LleHTpanbHOe peryampoBaHue OJHOPOJHON U pa3HOPOIHOM
TEIUIOBBIX HAIPy30K

[K-2,
[1K-3

79

['paduku Temneparyp u pacxojia TEIIOHOCUTENSI. MeTO bl IEHTPATBLHOTO
peryaupoBaHusi CyMMapHBIX HArPy30K OTOIUICHUS U TOPSTUETO BOJIOCHAOKEHUS

[K-2,
I1K-3

80

MeTo/1b1 KOPPEKTUPOBKU TEMIIEPATYPHBIX I'paMKOB HA BBOJAX MPEAIPUATUH,
NOJIy4aIOIUX ropsidylo Boay oT paiioHHBIX TOIL]

81

D¢ HeKTUBHOCTH Pa3TUYHBIX CUCTEM PETYIHMPOBAHUS OTITYCKA TETUIOTHI.
AKKyMynupoBaHue TenaoThl. CXEeMbI, pacueT TEIUIOAKKYMYJIUPYIOIIUX YCTAHOBOK

82

Bropuunsie s3HEpropecypchl NpOMIPEAIPUITHI, HCIIOIb3YEMBIE IS TEHEPALIMT
TeIJIOTHI. MIX KOJIMYeCTBO, MapaMeTphl, TOJISI MOJIE3HOTO MCIIOJb30BaHUs B CHCTEMAX
TEIIOCHAOKEHMS

83

Bunpl, mapameTpsl 1 rpaduku Beixoga BOP, ucnonb3yemsIx Ui MpoU3BOICTBA Mapa
U TOpsiueit BOJIbI B YTHIIM3ALIMOHHBIX ycTaHOBKaX (TYY). YTunnszaunonHsie
KoTeabHbIe U TOL]

[K-2,
I1K-3

84

Tunsl yTUAN3aMOHHBIX YCTAHOBOK JJIsl BEIPAOOTKH Mapa U ropsyeil Bojpl. Cxemsl,
PEKUMBI pabOThI, KOHCTPYKIIMH 000py10BaHUS, TEXHUKO-IKOHOMHYECKUE
NIOKa3aTeNHN

85

Omnpenenenre YKOHOMHUU TOTLTUBA IIPU pabOTe YTHIN3AlMOHHBIX YCTAHOBOK
napajuieJIbHO C 3aBOJACKUMHU KOTeNbHBIMU U TOL]

[K-2,
I1K-3

86

Metonsl pacueta cxeM u obopynoBanus TYY ¢ npumenenuem 9BM. Ontumuzanus
CXEM, MapaMeTpOB U PEKUMOB padoThl TYY npu aBTOHOMHOM U COBMECTHOM
HKCIUTyaTal[My C IPOU3BOICTBEHHBIMH KOTEJIbHBIMU U TOI]

87

MeTo1pl TEXHUKO-?KOHOMHYECKHX pacyeTOB B OHCPI'CTHUKE. PacuétHpIit nepuoa u €ro
COCTAaBJIAOMIMEC ITPU CTPOUTECIILCTBE CUCTEM TEIJIOCHAOKEHHU S

88

pryrIHéHHaSI OLICHKA KallUTaJbHBIX BIOKECHUN B TCIUIOITCHCPUPYHOINC HCTOYHUKH,
TCIIJIOBBIC CETH U TCHJ’IOHOTpe6J'I$HOH_[I/Ie CHUCTCMBI

89

CrpyKTypa U COCTaBIIAOLINE ce0ECTOUMOCTH MPOIYKIIMU B CHCTEMax
TeriocHabxeHus. banancoBas 1 uncTtas NpUOBLTH OT MOJIEPHU3ALMH UITU
PEKOHCTPYKIIMM CUCTEMBI TEIJIOCHA0KEHUS! ISHCTBYIOIIET0 NPEANPHUSITHS

[1K-3

90

OnTumu3zanus CUCTEM TeIUIOCHA0KeHus. Perienre TeXHUYecKux 3a1a4
ONTUMAJILHOTO MIPOSKTHPOBAHUS CUCTEM TeIUIOCHA0KeHu . [IpuHIMITHAIbHBIE CXEMBI
TEIJIOBBIX AMEKTPUYECKUX CTAHIMMI, € ucronb3oBannem THY

[K-2,
[1K-3




91 TexHomoTNM TETIIOCHAOKEHUSI C IOHWKEHHON TEMIIEpaTypOl CETeBON BOJIBI U
KOJINYECTBEHHBIMH CITIOCOOAMU PETyJIMPOBAHUS HATPY3KH

92 Pexonctpykuus TemnoBbix cxem TOL. [TapamensHoe BkitoueHue B cxemy TOL]
IINKOBBIX BO,Z[OI‘pCﬁHBIX KOTJIOB U OCHOBHBIX CETEBbIX HoaorpeBaTeneﬁ

[ToBbIICHHE SHEPTETUIECKON M IKOHOMHYECKOU () PEKTUBHOCTH UCTOYHUKOB
93 | nuKOBOIA TEILTOBOM MOIITHOCTH. PexoHCTpyKIIMS CYLIECTBYIOMMX MUKOBBIX
BOJIOTPEHHBIX KOTJIOB M IPYroro 000pyI0BaHUS

94 | Mcnonb30BaHUE TETUIOTHI YXOSIIUX Ta30B MTUKOBBIX BOJOTPEHHBIX KOTJIOB I1K-2,
TIK-3

95 CHuxenue 3aTpar Ha COOCTBEHHEIE HYX/bI TCINIOUCTOYHHUKOB 34 CUYCT
COBCPHICHCTBOBAHUSA TEXHOJIOT Uit PE3CPBHOTO TOILIMBOCHAOKEHUS

O0pazen OmJiera K 3a4eTy IO AMCHMILIMHE

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKUI YHUBEPCUTET
HHCTUTYT DHEPI'ETUKH
KADE/IPA "TEIVIOTEXHUKA U ITH/[PABJIMKA"

I[ncunmmna «Hepcnexnmnme TEXHOJOTHU HEHTPAJIU3I0BAHHOIO TEIJIOCHAOKEHU S

Cemectp - 4

['pynma 3TOT-23m

Bujer Ne 1

1. | OcHOBHEBIC HaIIpaBJICHUS Pa3BUTUSA CUCTEM TEII0CHA0KEHNS B APYTrux CTpaHax. 33,[[8.‘11/1
COBCPUICHCTBOBAHUS CUCTCM TEIJIOCHAOKCHUS

2. | ParmonanbHOE pacnpeiesieHue Harpy3Ku MEX1y HCTOUHUKAMU TEIJIOTH M BO3MOKHOCTH
MCIOJIb30BaHHUs TEIUIOHACOCHBIX YCTAHOBOK JIJISl YACTUYHOTO 00ECieueHUsl MUKOBOM HAarpy3KH

3. HpI/IHI_II/IH BBI60pa OCHOBHOI'O U BCIIOMOI'aTCJIbHOI'O O60py,I[OBaHI/ISI. BLI60p OCHOBHOI'O U
BCIIOMOT'aTCIBHOTO O6OPYJIOBaHI/I$I KOTCJIIbHBIX. BBI60p METOJa U CXEMbI BOAOIIOATOTOBKHU B
ITPONU3BOJACTBCHHBIX KOTCJIbHBIX

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

Kpurepun oneHky 3HAHMH CTY/ICHTOB Ha 3a4eTe

Ouenka «3a4TeHO0» BBICTABIIAECTCS MATUCTPAHTY, KOTOPBIN
- IPOYHO YCBOWJI NPEAYCMOTPEHHBIN IPOTrPaMMHBII MaTepHair;
- IPaBUWJIBHO, ApI'YMEHTHUPOBAHO OTBETHJI HA BCE BOIMPOCHI, C IPUBEACHUEM ITPUMEPOB;
- TIOKa3aJl TIy0OKHe CHCTeMaTU3MpPOBAHHbIE 3HAHUS, BJaJIeeT IPUEMaMH PacCyXJI€HUS U COMOCTaBIIseT
MaTepuai U3 pa3HbIX UCTOUHUKOB: TEOPUIO CBS3BIBAET C MPAKTHKOM, JPYIrMMHU T€MaMH JaHHOTO Kypca,
JPYTUX U3y4aeMbIX IIPEIMETOB
- 6e3 OmMOOK BBIMTOJIHUI MPAKTUYECKOE 3a/IaHuE.

OO0s3aTenbHBIM YCIIOBUEM BBICTABICHHOW OLIEHKU SIBJISIETCS MPABMIIbHAS pedb B OBICTPOM WM
YMEPEHHOM TEMIIE.

JIOTIOJIHUTENBHBIM YCIIOBHEM IOJIYYEHHUS OLIEHKH «3aYTEHO» MOTYT CTaTh XOPOIIHUE YCIIEXU NpHU
BBIMIOJTHEHUH CAMOCTOATEIBHOW U pacueTHO-rpaguueckoi paboThl, CUCTEMAaTHYeCcKasi akTUBHAsl padoTa
Ha 1a00paTOPHBIX 3aHATHIX.



OuneHkKa «He 3a4TEeHO0» BBICTABIISIETCS MAaruCTPAHTY, KOTOPBIA He crpaBumics ¢ 50% BOmpocoB U
3aJaHuii OMieTa, B OTBETaX Ha JIPyTrye BOMPOCHI TOMYCTUI CYIeCTBEHHbIe OomMOKU. He MoXkeT OTBETUTH
Ha JIONOJTHUTEIIbHbIE BOIIPOCHI, MPEJI0KEHHBIE TPETIOAaBaTeIeM.

OneHuBaeTCsl Ka4eCTBO YCTHOM M IMMCHbMEHHOM PEuM, KaK U IPU BBICTABJIECHUHU IOJIOKUTEIBHON
OLICHKH.

5. KoHTpoJIbHO - U3MEPUTENBHBIN MaTepHUal

1o y4eOHOM NUCIUIUIUHE

«(IIEPCHEKTUBHBIE TEXHOJIOI'MA HEHTPAJIM30OBAHHOI'O
TEIIVIOCHABKEHUS»

HanpasJieHue moaroTroBKu

13.04.01 - «TerosHepreTHKa U TEIIIOTEXHUKAY

Hanpasiaennocts (mpoguin)
«TemnosHepreTka u TENIOTEXHUKA»

KBanupurkauus
Maructp



Oopazen Omiera mo UTP:

Ne22 IlocTpoeHne HANOPHOW M NbEe30METPUYECKON JHHHUI IJsi TPyOompoBoaa
CONPOTHUBJICHUS;

Tabnuia uccneaoBaTebCKuX (OMbITHBIX) TaHHBIX

Crygnent rp. 20 3amanue Beiiano " " 20
Briman
3amanne Nel0 (punosxenue k Tabmume 1.1)
ombrr | Cremnenb Bpewmst [Toka3aHus ME30METPOB, CM
OTKPBITUA HaI1oJ
3aJBWKKY, | HEHHS Ne mee3ometpa
% t, cex
5 6 8 9 10 11 12 13 14
50 1
1 10

5.1 bujerpl K MepBOMY TeKylIeMy KOHTPOJIIO 3HAHWH MO JAUCHUILIHHE
«IlepcieKTUBHBIE TEXHOJIOTMHM HEHTPAJIU30BAHHOIO TENJIOCHAOKEHMS»

T'PO3HEHCKMUI I'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
HHCTUTYT DOHEPT'ETHUKH
KADEJIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Bujer Ne 1

IlepBEIi TEKYIINH KOHTPOJIb 3HAHUN

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

1 | Oromnenue MMPOMBIIIJICHHBIX 30aHUH. Pacuer BHYTPCHHHUX TEIUIOBBIACIICHUI B
IMPOMU3BOJCTBCHHBIX LICXAX

2 | Ompenenenue TEMJIOBOM HArpy3kd NpOM. IUIOMIAAKW, paidoHa. COCTOSHUS M NIYyTH
MOBBIIIEHUS HAJIEKHOCTHU TEIJIOCHA0KEHMsI. DHEpreTuyecKasi CyIHOCTh TerIoQUKaluu

3 | [lepecMOTp TOIXOJ0B K OOECHEYEHHUIO TEIUIOBBIX HArpy30K MOTpeOUTEeNeld M U3MEHEHHe
CTPYKTYPHI TeTTIOUKAIMOHHBIX CUCTEM TOPOJIOB

4 HapOBBIe TCIIJIOBBIC CETU U METOJBI PETYJINPOBAHUA OTITYCKaA I1apa OT HUX. TennoBrie CCTH,
X Ha3HAYCHHC, KJ'IaCCI/I(bI/IKaIII/Ifl

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

I'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHIA YHUBEPCUTET
HUHCTUTYT DHEPI'ETUKU
KADE[IPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Buaer Ne 2

TlepBuIN TEKVIIMIT KOHTPOJb 3HAHUN

I[I/ICI_II/IHJ'II/IHaI «lIepCleKTUBHBIC TEXHOJIOTUH IIEHTPAIM30BAHHOTO TEIIOCHA0KECHHMS

1 Hpe;[MeT " COJACPKaHUC KypCa. Hasznauenue u 001acTh MPUMCHCHUA NCTOYHHUKOB U CUCTCM




TEII0CHAOKEHUS TPETPUITHI

2 | TemmoBele ceTH W TEIUIOMOTPEOJSIONINE CHCTEMBI KaK OCHOBHBIE 3BEHBS CHCTEMBI
TEIJI0CHA0XKEHUS
3 | OcHOBHBIC HAMpaBICHHS PA3BUTHS CHCTEM TEIUIOCHAOXKEHHS B APYTrUX CTpaHax. 3ajadu
COBEPIICHCTBOBAHUS CUCTEM TEIJIOCHAOKEHUS
4 | IIpoGnembl JaybHETO TemuIoCHAOXKeHHs. KomMOMHHMpOBaHHas BbIpaOOTKA TEIUIOBOM W
JJIEKTPUYECKON SJHEPTUi
3aB. kadeapoit «T u I'» P.A-B. Typinyes « »
'PO3HEHCKUI T'OCYJIAPCTBEHHbBI HE®TAHON TEXHUYECKUM YHUBEPCUTET
HMHCTUTYT QHEPTETHKH
KA®DEJPA "TEIVIOTEXHUKA U THJIPABJIUKA"
Buier Ne 3
IlepBblii TEKYNIMI KOHTPOJIb 3HAHU
Hucuunnuna: «llepcrneKTUBHbIC TEXHOJIOTUH IICHTPATH30BAHHOTO TEIIOCHAOKEHUSY
1 | IlpomblllUIeHHOE TEIUIONOTPEOICHUE, YPOBHH TEIUIONOTPEOICHUS Pa3IMUYHBIX OTpacieit
MIPOMBIIIUIEHHOCTH
2 | I3MeHeHue CTPYKTYphl U TOBBIIIEHHWE HAJIEKHOCTU TEIIO(PHUKAIMOHHBIX CHCTEM IIpH
WCIIO0JIb30BaHUM KOMOMHUPOBAHHOTO TEIJIOCHAOKEHUS
3 | [IpenmyriecTBa TeXHOIOTHIT KOMOMHUPOBAHHOTO TEMJIOCHA0KEHUS
4 | CuctemMbl OTOIUICHHUS, BEHTWISIMHM, TOPSAYErO BOJOCHAOXKEHUS U MapOCHA0KEHUS
npennpustiil. Ux HasHauenue. TexHonornyeckoe noTpedieHue napa u ropssueil Bojbl
3aB. kadeapoit «T u I'» P.A-B. Typnyes « »
I'PO3HEHCKUI TOCY IAPCTBEHHbII HE®TSIHON TEXHUYECKUI YHUBEPCUTET
HMHCTUTYT DHEPTETUKH
KADEJIPA "TEIJIOTEXHHKA Y THIPABJIHKA"
Buaer Ne 4
IlepBbld TEKYIIMI KOHTPOJIb 3HAHUMN
Huctunnuna: «llepcrneKTUBHBIE TEXHOJIOTHU IIEHTPAIIM30BAHHOTO TEIIOCHA0KECHUS )
1 | U3meHeHue CTPYKTYphl U TIOBBIIICHHE HAJIEKHOCTH TEIUIOPUKAIMOHHBIX CHUCTEM TIPH
MCMOJIb30BaHUN KOMOMHHUPOBAHHOTO TETIOCHAOKEHHS
2 | TermoBoii OaylaHC MPOWM3BOJCTBEHHBIX MoMenieHuid. OnpenesieHne pacdeTHOTO pacxoja
TEIJIOTH] HAa OTOIJICHUE NPEANPUITHI
3 | OromuieHne MPOMBINUICHHBIX — 3MaHWWA. PacueT BHYTPCHHHX  TEIUIOBBIJCIICHUH B
MIPON3BOJICTBEHHBIX 1I€XaxX
4 | Cyrounble W r0j0BBIe Tpaduku Teronorpedbnenus. OmnpeaeneHue MOTpeOHOCTEH B

TCIIJIOTC U XO0JIOAC

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

I'PO3HEHCKUI FOCY JAPCTBEHHbIN HEGTSHON TEXHUYECKU YHUBEPCUTET
HHCTUTYT DHEPTETUKH
KA®EJIPA "TEIVIOTEXHUKA U T'M/JPABJIUKA"

Bujaer Ne 5




IlepBEIN TEKYIINH KOHTPOJIL 3HAHUN

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

PexxumMbl pabOThI U METOBI PETYIMPOBAHUS MPOMBIIUICHHBIX CUCTEM KOHIUIIMOHUPOBAHUS
BO3JyXa

MeTtoauka onpeaeicHUs] MaKCHMaJbHBIX, CPEAHHX M TOJOBBIX MOTPEOHOCTEH B TEILUIOTE
KQKJIBIM TUTIOM MOTpeOuTeneit

OnpeneneHue TEIUIOBOM HAarpy3kd IMpOM. IUIOIIAJAKH, pailoHa. COCTOSIHUS W MYTHU
MOBBIIICHUS HAJICKHOCTHU TEIUIOCHAOKECHISI. DHEPTeTUYECKasl CYITHOCTh TETUIO(UKAINN

PaL[I/IOHaJ'IBHoe PasSMEIICHUE HMCTOYHHMKOB TCIIJIOTHI, TCILJIOBBIX HO,Z[CTaHI_[I/Iﬁ HEHTPAJIbHBIX
TCIJIOBBIX ITYHKTOB

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

I'PO3HEHCKUI F'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKWIT VHUBEPCUTET
HHCTHUTYT DHEPTETHUKH
KA®EJIPA "TEITJIOTEXHHUKA 1 T'HJIPABJIUKA"

Bujer Ne 6

IlepBBIN TEKVIIMI KOHTPOJb 3HAHUN

HI/ICHI/IHHI/IHaZ «lIepcrieKTUBHBIE TEXHOJOTUHU IICHTPAIN30BAHHOT'O TENIOCHAOKEHUS

TepmoauHaMuyeckue MpeuMyIecTBa TEIUIOGUKAIMY, OCHOBAaHHONH Ha KOMOMHMPOBAHHON
BBIPAOOTKE IEKTPUIECKON U TETIJIOBOH SHEPTHU

[lepecmMoTp 1OIX0J0B K OOECHEUEHHIO TEIUIOBBIX HArpy30K MOTpeOuTeNneld M U3MEHEHHe
CTPYKTYPBbI TEIIO(PHUKAIIMOHHBIX CUCTEM T'OPOJIOB

JlenieHTpaIn30BaHHbIE U IIEHTPATU30BAaHHBIC CUCTEMBI. AKKYMYJIUPOBAHUE TOPSIYCH BOJIBI.
[Tpubopsl, TpyOBI U apMaTypa

O6opynoBaHre YCTaHOBOK FOPSYEro BOJJOCHAOKEHHUS.
Pacder nmogarmmmx u MUPKYISIIIMOHHBIX TPYOOIIPOBOIOB

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

T'PO3HEHCKUI TOCY JAPCTBEHHbII HEGTSHON TEXHUYECKUI YHUBEPCUTET
HHCTUTYT DHEPTETUKH
KA®EJIPA "TEIIJIOTEXHUKA U THJIPABJTUKA"

Bujaer Ne 7

IlepBBIN TEKVIMI KOHTPOJb 3HAHUN

I[I/ICIII/IHJ'II/IHaI <<HGDCH€KTI/IBHI)I€ TCXHOJIOTMHU ITCHTPAJIN30BAHHOTO TENI0CHAOKEHUS

CucreMbl BOASAHOI'O, MAPOBOI0 U BO3AYIIHOI'O OTOIJICHUSA MPOMBIINIJIICHHBIX W YKHUJIBIX SHaHHﬁ

[IpuHIMIIBI TPOEKTUPOBAHUS CUCTEM OTOIUICHMS.
OCHOBHbBI€ IPUHIIMIIBI, PA3BUTHS TEMJIOCHAOKEHHSI

BopsHble TeruioBble ceTH U TeMIepaTypHble rpapuKy peryJIupoBaHus OTIYCKa TEIIOTHI JIIs
KaXJI0T0 TUIIA ee oTpeduTenen

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

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

I'PO3HEHCKUI FOCY JAPCTBEHHbIN HEGTSHON TEXHUYECKUI YHUBEPCUTET
HHCTUTYT DHEPTETUKH




KADELPA "TETVIOTEXHUKA 1 THAPABIIAKA"
Bujer Ne 8

IlepBBIN TEKVIIMI KOHTPOJb 3HAHUN

,HI/ICHI/IHJ'II/IHE[Z «llepCIeKTUBHBIC TEXHOJIOTHH IICHTPAIM30BAHHOTO TENIO0CHA0KEHHUS

Pexxumbl paboThl 1 METOJIbI PETYIUPOBAHMS IPOMBIILICHHBIX CUCTEM KOHAULIMOHUPOBAHUS
BO31yXa

MeTtoauka omnpeaeicHUs] MaKCHMAaJbHBIX, CPEAHHX M TOJOBBIX MOTPEOHOCTEH B TEILUIOTE
KQKJIBIM TUTIOM MOTpeOuTeneit

TepMonnHaMu4yeckue MPEUMYIIECTBAa TEIIO(GHUKAIIMN, OCHOBAHHOW HAa KOMOWHUPOBAaHHOM
BBIPA0OTKE 3JIEKTPUUECKOM U TEIJIOBOM SHEPTUn

[lepecMOTp TOAXOMOB K OOECIEUEHHUIO TEIUIOBBIX HArpy30K IMOTpeOuTeNeil U M3MEHEHHe
CTPYKTYpPHI TEII0()UKAIIMOHHBIX CUCTEM FOPOJIOB

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

T'PO3HEHCKUI I'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
HUHCTUTYT DHEPI'ETUKU
KADEJIPA "TEINVIOTEXHUKA U I'[]PABJIUKA"

Bujer Ne 9

IlepBEIi TEKYIINH KOHTPOJIL 3HAHUN

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

HapOBI)IC TCIIJIOBBIC CETU U MCTOJIbI PETrYJIMPOBaHMA OTITYCKa I1apa OT HUX. Tennopnie CCTH,
HX HAa3HAYCHHC, KJ'IaCCI/I(I)I/IKaL[I/IH

[IpuHIAIIBI IPOEKTUPOBAHUS CUCTEM OTOIUICHMS.
OCHOBHbIE IPUHIIMIIBI, PA3BUTHS TEIJIOCHAOKEHHSI

O6opynoBaHKe YCTAaHOBOK TOPSIYEro BOJAOCHAOKEHUS.
Pacyer nmomaromux v MUPKYISIIUOHHBIX TPYOOIIPOBOJIOB

IlepecMOTp MOJXOM0B K OOECIEUEHHUIO TEIJIOBBIX HArpy3o0K MOTpeOuTeNnedl W HU3MEHEHHe
CTPYKTYpPHI TeII0()UKAIIMOHHBIX CUCTEM FOPOJIOB

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

T'PO3HEHCKUI FOCY JAPCTBEHHbBIN HEGTSHON TEXHUYECKNUI YHUBEPCUTET
HHCTUTYT SHEPTETUKH
KA®EJIPA "TEIIJIOTEXHUKA U TH/IPABJTHKA"

Buaer Ne 10

IlepBBIN TEKVIMI KOHTPOJb 3HAHUN

I[I/ICIII/IHJII/IHaZ <<HGDCH€KTI/IBHI:I€ TCXHOJIOTMH ITCHTPAJIM30BAHHOT'O TEIJIOCHAOKCHHUS )

TennoBeie ceTH U TGHJ’IOHOTp€6J'I$IIOHII/I€ CUCTEMBI KaK OCHOBHBIC 3BCHbBSA CHUCTEMBI
TEIIOCHAOKEHUS

OcHOBHBIE HaIpaBJICHHUA Pa3BUTHA CUCTEM TEIIOCHAOKEHUS B ApPpYyrux cCTpaHax. 33}13‘11/1
COBCPHICHCTBOBAHUS CUCTCM TEIUIOCHAOKEHUS

H3meHeHne CTPYKTyphl W TIOBBIIICHHE HAAEKHOCTU TEIUIOPUKAMOHHBIX CHUCTEM MPHU
WCTIOJIh30BaHUH KOMOMHUPOBAHHOTO TEIJIOCHAOKEHUS

HpeI/IMYH_ICCTBa TEXHOJIOTUH KOM6I/IHI/IpOBaHHOFO TeIIOCHAOKEHUS

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




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

Bbuaer Ne 11

IlepBuIN TEKVIIMIT KOHTPOJb 3HAHUN

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

MeTtouka omnpeaeicHUs] MaKCHMAaJbHBIX, CPEAHHX M TOJOBBIX MOTPEOHOCTEH B TEILUIOTE
KQKJIBIM TUTIOM MOTpeOuTeneit

[Tpenmer u copeprkanne Kypca. Haznauenue u 061acTh NPUMEHEHHS HCTOYHUKOB M CHCTEM
TETIOCHAOKEHUSI IPEeITPUATHI

O6opynoBaHue yCTAaHOBOK TOPSYETO BOJIOCHAOKEHUSI.
Pacyer nopaomux v HUPKYISIUOHHBIX TPYOOIIPOBOJIOB

CucreMul BOISAHOI'O, ITAPOBOI'0 U BO3AYHIHOI'O OTOINICHUA MPOMBIIIJICHHBIX U JKWUJIBIX 3I[21HPII>'I

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

T'PO3HEHCKMUI I'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
HUHCTUTYT DHEPI'ETUKU
KADEJIPA "TEINVIOTEXHUKA U I'[]PABJIUKA"

Buaer Ne 12

IlepBEIi TEKYIINH KOHTPOJIL 3HAHUN

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

Meroauka pacdera THUIPABIMYECKOTO PEXKHUMAa CHCTEM TemulocHaOkeHus. (CxeMbl
3aKpEeTICHUS IaBIICHUS B «HEHTPATbHBIX)» TOUKAX

['unpaBnuueckne XapakTEpUCTHUKU YYaCTKOB TEIUIOBOM CETH, HACOCOB U PETYJATOPOB.
IToHsATHE O TUAPABINYECKON YCTOWYMBOCTH U pa3peryaupoBKe TEIUIOBOH CETH

3aJauy ruApaBIndyecKoro pacuera. Meroauka ruIpaBIMYECKOr0 pacyeTa TEIJIOBBIX CETEH.
MeToas!l 1 aNrOpUTMBbI TUAPABIAYECKOTrO pacyeTa ¢ uenosiab3opanue [1K

N3meneHnne temneparypbl TEIUIOHOCUTENSI B 3aBUCHUMOCTH OT TEMIIEPAaTypbl HAPYKHOTO
BO3/lyXa MPHU NOCTOSTHHOM PacXo0/i€ TeMIOHOCHUTEISI

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

T'PO3HEHCKUI FOCY JAPCTBEHHbBIN HEGTSHON TEXHUYECKNUI YHUBEPCUTET
HHCTUTYT SHEPTETUKH
KA®EJIPA "TEIIJIOTEXHUKA U TH/IPABJTHKA"

Buaer Ne 13

IlepBBIN TEKVIMI KOHTPOJb 3HAHUN

I[I/ICIII/IHJ'II/IHaI <<HGDCH€KTI/IBHI)I€ TCXHOJIOTMH ITCHTPAJIN30BAHHOTO TENI0CHAOKEHUS

[IpuHIMIIBI TPOEKTUPOBAHUS CUCTEM OTOIUICHMS.
OCHOBHbBI€ IPUHIIMIIBI, PA3BUTHS TEMIOCHAOKEHHS

Hsmenenue TEMIICPATYPbl TCIIJIOHOCHUTEIA B 3aBHCHMOCTHU OT TEMIICPATYPbl HAPYKHOTO
BO3yXa IIPU MOCTOAHHOM paCXOAC TCIIJIOHOCHUTCIIA

w

HCHTpaJ'ILHOC KaueCTBEHHOE PEryIMPOBAHKE TEII0BOM HArPy3KH Ha TEINIOMCTOYHUKAX

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

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



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

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

Bbuaer Ne 14

IlepBuIN TEKVIIMIT KOHTPOJb 3HAHUN

HI/ICHI/IHHI/IHaZ «IlepCIeKTUBHBIC TEXHOJOTUH IICHTPAIIM30BAHHOTO TENMJI0CHAOKEHUS )

HeHTpaJ'IBHOC Kau4eCTBECHHOE PETYJIMPOBAHKE TEIJI0BOM HAIPY3KH HA TEINIOMCTOYHUKAX

HapOBBIe TCIIJIOBBIC CCTU U MCTOJbI PETYJIMPOBAaHUA OTITYCKa I1apa OT HUX. Tennopnie CCTH,
HUX Ha3HA4YCHHC, KJ'IaCCI/I(bI/IKaI_[I/IH

w

Cucremsl BOJSAHOI'O, IIAPOBOI'0 U BO3AYHIHOI'O OTOINICHUA MPOMBIINJIICHHBIX W XHJIBIX 3,I[aHI/II71

TepMonuHaMu4yeckue MPEUMYIIECTBAa TEIIO(GHUKAIIMN, OCHOBAHHOW HAa KOMOWHUPOBAaHHOM
BBIPA0OTKE 3JIEKTPUUECKOI U TEIJIOBOM SHEPTUn

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

'PO3HEHCKUI F'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKNIT VHUBEPCUTET
HHCTHUTYT DHEPTETUKH
KA®ENPA "TEIIJIOTEXHHUKA 1 THIPABJIUKA"

Buaer Ne 15

IlepBBIN TEKVIIMIT KOHTPOJb 3HAHUN

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

JleneHTpain30BaHHbIC M IEHTPAIM30BaHHBIE CUCTEMBL. AKKYMYJIHPOBAaHHE TOPSYEH BOJBI.
[TpuGopsl, TpyOBI M apMaTypa

O6opynoBaHKe YCTAaHOBOK TOPSIYEro BOJAOCHAOKEHUS.
Pacyer momaromux v MUPKYISIUOHHBIX TPYOOIIPOBOIOB

w

CucreMbl BOASAHOI'O, ITIAPOBOI'0 U BO3AYHIHOI'O OTOINICHUA MPOMBIIIJICHHBIX W KHUJIBIX 3IlaHI/Iﬁ

HpI/IHI_[I/IHBI IMPOCKTUPOBAHHA CUCTEM OTOIIJICHUA.
OcHoBHBIE IMPUHIUIIBI, PAa3BUTUA TEIIOCHA0KECHUS

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

I'PO3HEHCKUI FOCY JAPCTBEHHbIN HEGTSHON TEXHUYECKUI YHUBEPCUTET
HHCTUTYT SHEPTETHKH
KA®EJIPA "TEIIJIOTEXHUKA U THJIPABJTHKA"

Buaer Ne 16

IlepBBIN TEKVIMI KOHTPOJb 3HAHUN

I[I/ICIII/IHJ'II/IHaI <<HGDCH€KTI/IBHI)I€ TCXHOJIOTMH ITCHTPAJIN30BAHHOTO TENI0CHAOKEHUS

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

'unpaBnuueckrne XapaKTEpUCTHKU YYacCTKOB TEIJIOBOM CETH, HACOCOB U PETyJSTOPOB.
IloHsITHE O TMAPABINYECKON YCTONYMBOCTH M Pa3pETYINPOBKE TEINIOBON CETH

OHpe,Z[CJ'ICHI/IC napaMeTpoOB CCTCBLIX, MOANMUTOYHBIX W KOHACHCATHBLIX HACOCOB. MGTO)IBI
OIPEACIICHUA PACUCTHBIX paCXO0J0B BOAKEI U Iapa 1o yJaCTKamM TEIJIOBOU CETH

HapOBBIe TCIIIOBBIC CETU U METOJbI PETYJINPOBaHUA OTITYCKa I1apa OT HUX. TennoBwie CCTH,
X Ha3HA4YCHHC, K.]'IaCCI/I(l)I/IKaI_[I/ISI

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

I'PO3HEHCKUI FOCYJAPCTBEHHbIN HEGTSHON TEXHUYECKUI YHUBEPCUTET



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

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

Bbuaer Ne 17

IlepBEIN TEKYIINH KOHTPOJIL 3HAHUN

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

I'uppaBnuueckne XapakTEpUCTHKU YYaCTKOB TEIUIOBOM CETH, HACOCOB M PETYJSATOpPOB.
[TonsiTHe 0 ruapaBINYECKON YCTOMYMBOCTH M Pa3pEryIMPOBKE TEIJIOBOU CETH

ObopynoBaHue yCTAaHOBOK TOPSYETO BOJIOCHAOKEHUSI.
Pacyer nopaomux v HIUPKYISIUOHHBIX TPYOOIIPOBOJIOB

Metoauka pacueTa THAPABIUYECKOTO PEKMMa CHCTeM TeruiocHaOkeHus. Cxembl
3aKpEeTICHUS IaBJICHUS B «HEHTPAIBHBIX» TOUKaX

CucreMul BOJSAHOI'O, ITAPOBOI'0 U BO3AYHIHOI'O OTOINICHUA MPOMBIIIJICHHBIX U KWUJIBIX 3I[21HPII>'I

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

T'PO3HEHCKUI I'OCYJAPCTBEHHBI HEDGTSIHOU TEXHUYECKUI YHUBEPCUTET
HHCTHUTYT DHEPTETHUKH
KA®EJPA "TEITIOTEXHUKA U TH/IPABJIHKA"

Buaer Ne 18

IlepBEIi TEKYIINH KOHTPOJIL 3HAHUN

I[I/ICIII/IHJII/IHaI «HGDCHGKTI/IBHI)IG TCXHOJIOTMHU IICHTPAJINM30BaAHHOTO TEIIOCHAOKCHUS

'unpaBnuueckne XapakTEpUCTHKU YYacTKOB TEIJIOBOM CETH, HACOCOB U PETYJSATOPOB.
IToHsATHE O TUAPABINYECKON YCTOWYMBOCTH U pa3peryaupoBKe TEIUIOBOM CETH

Meroauka pacdera THIPABIMYECKOTO PEXKHUMa CHCTEM TeruiocHaOxkeHus. (CxeMbl
3aKpEeTICHUS IaBIICHUS B «HEHTPATbHBIX)» TOUKaX

OcHoBHBIE Tpe6OBaHI/I$I K PCKUMY [[aBJIeHI/If/'I B BOJAHBIX TCIIJIOBBIX CCTAX. MCTOIII/IKa
pacdcTa 1mapoIrpoBOaO0B, TCIIJIOBBIX ceTer u KOHJACHCATOIIPOBOJIOB

HapOBme TCIIJIOBBIC CETU U METOJIbI PETYJIMPOBAHMA OTITYCKaA Iapa OT HHUX. TenmoBnie CCTH,
HUX HAa3HAYCHHUC, KJ'IaCCI/I(I)I/IKaL[I/IH

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

I'PO3HEHCKUI FOCY JAPCTBEHHbBIN HEGTSHON TEXHUYECKUI YHUBEPCUTET
HHCTUTYT DHEPTETUKH
KA®EJIPA "TEIVIOTEXHUKA U T'U/JPABJIUKA"

Buiaer Ne 19

TlepBBIN TEKVIIMI KOHTPOJb 3HAHUN

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

Pexxumbl pabOTHl M METOIBI PETYIUPOBAHMS MPOMBIIIIIEHHBIX CHCTEM KOHAUIIMOHUPOBAHUS
BO3yXa

CucteMbl OTOIUICHMS, BEHTWIALMUH, TOPSYErOo BOAOCHAOXKEHHUS U TMapocHAOXKEeHUs
npennpusatuil. Ux Haznauenue. TexHomornyeckoe noTpebieHUE mapa 1 ropsiueil Bojbl

PanuonansHOE PasMCIICHUEC HMCTOYHHUKOB TCIJIOTHI, TCIIOBBIX MOACTaHIINH HCHTPAJIbHBIX
TCIIJIOBBIX ITYHKTOB

JleneHTpaIi30BaHHbIE U LIEHTPAIN30BAaHHBIE CUCTEMBI. AKKYMYJIUPOBAaHNE TOPsIYEd BOJIBI.
[Tpubopsl, TpyOBI M apMaTypa




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

T'PO3HEHCKUI I'OCYIAPCTBEHHbBII HEGTSAHOW TEXHUYECKWUI YVHUBEPCUTET
HHCTUTYT DHEPI'ETUKH
KADEJIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Buaer Ne 20

IlepBEIN TEKYIINH KOHTPOJIL 3HAHUN

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

Cucremsl BOJSAHOI'O, IIAPOBOI'0 U BO3AYHIHOI'O OTOINICHUA MPOMBIINJIICHHBIX W XHJIBIX 3,I[aHHI>'I

ObopynoBaHue yCTAaHOBOK TOPSYETO BOJIOCHAOKEHUSI.
Pacyer nopaomux v HUPKYISIUOHHBIX TPYOOIIPOBOJIOB

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

Metonuka pacueTa THAPABIUYECKOTO PEKMMa CHCTeM TeruiocHaOkeHus. Cxembl
3aKpeIICHUs 1aBICHUS B «HEUTPaJIbHBIX)» TOUKAX

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

5.2 Buierbl KO BTOPOMY TeKYLIeMY KOHTPOJII 3HAHMA MO JUCHUIIMHE
«IlepcneKTHBHBbIE TEXHOJOIMH HEHTPAJU3OBAHHOIO TeIJIOCHAOKEHUSD)

T'PO3HEHCKUI I'OCY JAPCTBEHHBIA HEDGTSIHOU TEXHUYECKUI YHUBEPCUTET
HHCTHUTYT DHEPTETHUKH
KA®EJPA "TEIIJIOTEXHHUKA 1 T'HIPABJIUKA"

Bujer Ne 1

Bropoil Tekymui KOHTPOJIb 3HAHUN

I[I/ICIII/IHJ'II/IHaI <<HGDCH€KTI/IBHI)I€ TCXHOJIOTMH ITCHTPAJINM30BaAHHOTO TENI0CHAOKEHUS

CucteMbl TeIUIOCHAOXKEHUS MpeaAnpuaTuil. Buasl cucreM TeIIoCHa0KEHUs MpeANpHsITUi;
UX CTPYKTYpa U OCOOEHHOCTH

TennoHocuTeNM M UX XapakTEPUCTUKA. TEXHHKO-3KOHOMHUUYECKOE COINOCTABIEHUE CHCTEM
TETUIOCHAOKEHUA

I'paduku TemmepaTyp u pacxoja TerIoHOCHTENS. MeTOabl IIEHTPATbHOTO PEryIHpOBaHUS
CYMMAapHBIX Harpy30K OTOIUICHUS U TOPSYETO BOJOCHAOKEHUS

[ToBbIIIIEHNE PHEPTETUYECKOW W HKOHOMHUYECKOW S(PPEKTUBHOCTH HMCTOYHUKOB ITHKOBON
TEIIOBOMH MOIITHOCTH. PGKOHCTPYKHI/IH CYIICCTBYIOIIUX IMHUKOBBIX BO}IOI’peﬁHLIX KOTJIOB H
Apyroro o00Opy10BaHUs

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

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

Bujaer Ne 2

Bropoil Texymuii KOHTPOJb 3HAHUN

I[I/ICI_II/IHJ'II/IHaZ «l1epCeKTUBHBIC TEXHOJIOTUH IIEHTPAIN30BAHHOTO TEIIOCHAOKECHHMS




I'mapaBnarueckuil ynap u cpeactsa 60pb0Obl ¢ HUM. [ 'napaBiuyeckuii pesxum paboThl ceTeit

[Ibe3oMeTpuueckue rpaduku B TEMIOBBIX ceTsaX. CrocoObl MoAAepkaHWs NaBJICHHUS B
«HEUTpAbHBIX» TOYKAX TEIUIOBHIX ceTeil. BBIOOp CeTeBBIX, MOAMMTOYHBIX, TTOIKAYNBAOIIUX
Y KOHJICHCATHBIX HACOCOB

OcHOBBI BbIOOpa Tpacchl U CIIOCOOOB MPOKIIAAKH TEIUIOBBIX ceTed. CXeMbl, MPOKIAIKU U
KOHCTPYKIIMU TETJIOBBIX ceTeil. CxeMbl M KOH(UTYpaIHsl TEIUIOBBIX CEeTeH

OHpeI[eJ'ICHI/IC OINTHUMAJIbHOM TOJIIHMHBI TEIUIOBOM HN30JIALNHA. HzonsuuoHHbIC KOHCTPYKIIMH
TCIUIONPOBOJI0OB

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

'PO3HEHCKUI F'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKHIT VHUBEPCUTET
HHCTHUTYT DHEPTETHKH
KA®EJIPA "TEITJIOTEXHHUKA 1 T'HIPABJIUKA"

Bujer Ne 3

Bropoil Tekymui KOHTPOJIb 3HAHUN

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

HoBrle nporpeccuBHbIE CIOCOOBI MPOKIAJKA U HU30JSALUM TEIJIOBBIX ceTeil. Omnpenenenue
TEIUIOBBIX MOTEPb y4yacTKa TEIJIOBOM CETH U MaJeHUs TeMIIepaTyp TEIUIOHOCUTENS M0 HUX
JUIMHE

TermnonzonauuoHHble MaTepuanbl U KOHCTpYyKUMU. TpyObl M uX coeauHeHus. Bunsl
IIPOKJIAZIOK

[Tee3omeTpuueckne Tpaduku B TEIJIOBBIX ceTsax. CrocoObl TOIACpKaHUS JaBIICHUS B
«HEUTpabHBIX» TOUYKaX TEIUIOBBIX ceTeil. BbIOOp ceTeBbIX, MOAMUTOYHBIX, TOIKAUYNBAIOIIUX
Y KOHJEHCAaTHBIX HACOCOB

Pacuer 1 nonbop komneHcatopoB. Pacuer ycunuii Ha MOABUKHBIE U HETIOJIBUXKHBIE OIIOPHI.
KomnieHcaius remMnepaTypHbIX HalpsHKEHUH B TPyOOIIPOBOaxX TEMIOBOM CETH

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

T'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSIHON TEXHUYECKWUIA YHUBEPCUTET
HHCTUTYT DHEPI'ETHUKH
KADEIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Bujer Ne 4

BTopoil Tekymui KOHTPOJIb 3HAHUN

I[I/ICIII/IHJ'II/IHaI <<HGDCH€KTI/IBHI)I€ TCXHOJIOTMHU ITCHTPAJIN30BAHHOTO TENI0CHAOKEHUS

Omnopsl.  Kommencaropel. Apmarypa. Kamepsr u  komoambl. OOmme  BOMPOCHI
MIPOEKTUPOBAHUS TEIJIONPOBOJIOB

HpOHSBO}ICTBeHHBIe 1 OTOIIMTECIIbHBIC KOTCIIBHBIC.
KJIE[CCI/I(bI/IKaI_[I/Iﬂ 1 MapaMCTPhI TAPpOBBIX U BO,Z[OI‘prIHLIX KOTCJIBHBIX

Ha3Haqu1/Ie, TCIIJIOBBIC CXCMBI, OCHOBHOC )51 BCIIOMOTaTCIBbHOC O60py,Z[0BaHI/IC
IMPONU3BOJICTBCHHBIX KOTCIbHBIX

Pexumel pa6OTBI U paClpCACIICHUC HAIPY3KU MCKAY KOTJIaMH. TexHHMKO-?KOHOMHUYECKHUE
MmoKa3aTelM KOTeIbHBIX. KoMITIOHOBKA ITPON3BOJACTBCHHBIX KOTCJIbHBIX

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




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

Bbuier Ne 5

BTopoil Tekymui KOHTPOJIb 3HAHUN

I[I/ICI_[I/IHJII/IHaI <<H€DCH€KTI/IBHBIG TCXHOJIOT'MH IICHTPAJINM30BaAHHOT'O TEIIOCHAOKCHUS

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

[Iytu CcOBEpIICHCTBOBAHUS TEIJIOBBIX CXEM, OOOpPYAOBaHUS M PEKUMOB PAOOTHI
IIPOU3BOJACTBEHHBIX KOTEIbHBIX

DHEPreTu4ecKue,  HKOJOTMYECKHE W DKOHOMUYECKHME  TIOKa3aTead  KOTEIbHBIX.
ABTOMAaTH3aIUA TEMIOBLIX OICTAHIIHNA

TemnoBele TYHKTHI MHUKpOpailoHOB M mnpeanpusituii. Pacuer u BbIOOp 000pyAoBaHUA
TETUTIOBBIX ITYHKTOB (3JIEBATOPOB, HACOCOB, MOJOTPEBATENICH )

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

T'PO3HEHCKUI I'OCYJAPCTBEHHBI HEDTIHON TEXHUYECKUIT YHUBEPCUTET
HMHCTHUTYT DHEPTETUKH
KA®EJPA "TEIIJIOTEXHHUKA 1 T'MJIPABJIUKA"

Bujer Ne 6

BTopoil Tekymui KOHTPOJIb 3HAHUU

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

TexHogornuecKkrue cXeMbl 1 KOMIIOHOBKA HAaCOCHBIX CT&HIII/IfI. AKKYMYJ'II/IpOBaHI/IC TCIIJIOTHI.
3aH_[I/ITa OT KOppO3H1H, NIJIAKa 1 HAKHUITH MCCTHBIX YCTAHOBOK Iops4€ro BOI[OCHa6)KeHI/IH

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

[TapoBble cUCTEMBI TEIUIOCHAOXKEHUS; UX CXEMBbI, COCTaB 000PYAOBAaHUS, PEKUMBI PadOTHI,
METObI O0eceueHus1 HaJIS)KHOCTU NapOCHAOKEHHSI

BoasHble cuctembl ¢ OIHOTPYOHOH TpaH3UTHOM W JBYXTPYOHOH pacrpenelnTeIbHbIMU
CEeTSIMU

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

T'PO3HEHCKUI FOCY JAPCTBEHHbBIN HEGTSHON TEXHUYECKNUI YHUBEPCUTET
HHCTUTYT SHEPTETHKH
KA®EJIPA "TEIIJIOTEXHUKA U TH/IPABJTHKA"

Buaer Ne 7

Bropoil Texymuii KOHTPOJb 3HAHUN

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

TennoHocUTENN M UX XapaKTEPUCTUKA. TEXHHKO-3KOHOMHYECKOE COIMOCTABIEHUE CHUCTEM
TEIUIOCHAOKEHUA

MCpBI CHHIXCHUSA TOTCPb KOHACHCATA.




Opranu3zanys o0CIyKHMBaHUS U PEMOHTA TEIUIOTEXHUYECKOT0 000PYJOBaHUS

[TyckoBasi u pexuMHasi HaJaJKH TEIUIOTEXHHUYECKOTo OOOPYAOBAaHHS M TEIJIOBBIX CETEH.
Br160op onTuMagbHBIX PEKUMOB paOOTHI

Ha3nauenue U CTpykTypa CHCTEMBI PEryJIMpOBaHUsA. BO3MOXKHBIE METOABI PETYIMPOBAHUS
TEIUIOBOM Harpy3KH B CHCTEMax LIEHTPAJIM30BaHHOI'O TEINIOCHA0KEHUs], UX CONOCTABICHUE

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

T'PO3HEHCKMUI T'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
HUHCTUTYT DHEPI'ETUKHU
KADEJIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Bujer Ne 8

BTopoii TekyIni KOHTPOJIb 3HAHUH

HI/ICHHHJ’II/IH&Z «llepCeKTUBHBIC TEXHOJIOTUH IICHTPAITM30BAaHHOTO TEMI0CHAOKEHUS

PerynupoBanue oTmycka TeIJIOTHI M3 TMAapOBBIX CETeH. AKKYMYJSTOpPBI Mapa; HUX
npuMeHeHue © pacuer. LleHTpanabHOE peryiupoBaHHE OJHOPOJHOM U Pa3HOPOIHOM
TEIUIOBBIX HArPY30K

BoasiHbie cucTeMBl ¢ OJHOTPYOHOH TpPaH3UTHOW W JBYXTPYOHOW pacrpeaeauTeIbHBIMU
CETSIMU

[TapoBble cUCTEMBI TEIUIOCHAOKEHUS; UX CXEMBbI, COCTaB 000pYAOBAaHUSA, PEKUMBI PabOTHI,
METO/bl 00eceueHusl HaJIS)KHOCTU apOCHA0KEHMSI

Cucrempl TerocHaOXeHUs NpeanpusITuid. Buapsl cuctem TeniaocHaOXeHUs MpearnpHUsITHii;
UX CTPYKTYpa U OCOOEHHOCTH

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

T'PO3HEHCKUI I'OCY JAPCTBEHHBIA HEDGTIHOU TEXHUYECKUI YHUBEPCUTET
HMHCTHUTYT DHEPTETUKH
KA®EJPA "TEIIJIOTEXHUKA 1 THIPABJIUKA"

Bujer Ne 9

BTopoil Tekymui KOHTPOJIb 3HAHUN

I[I/ICIII/IHJ'II/IHaI <<HGDCH€KTI/IBHI)I€ TCXHOJIOTMH ITCHTPAJIN30BAHHOTO TENI0CHAOKECHUS

PerynmupoBanne oOTmycka TEIUIOTBI M3 IAPOBBIX CETeM. AKKyMyJSITOpPBl Ilapa; HX
IIpUMEHEeHHEe U pacueT. LleHTpanbHOE pETyIMpPOBaHHE OJHOPOJHOM U Pa3HOPOJHOMN
TEIJIOBBIX HArpPy30K

DHepreTU4ecKkue,  HKOJOTMYECKHE M SKOHOMHMYECKHE  TOKa3aTeid  KOTEJIbHBIX.
ABTOMAaTH3aIU TEIJIOBBIX MOACTAHIIUHA

TeruoBble CXeMBI U METOAMKA UX pacyeTa. MeToanKa U pacdyeT TEIUIOBBIX CXEM KOTEJIbHBIX
¢ npuMeHeHueM 1 6e3 npumenenus [1K

PexuMmel pa6OTBI U pacClpCACIICHUC HAIPY3KHU MCKAY KOTJIaMH. TexHMKO-?KOHOMUYECKHUE
Mmoka3aTeliM KOTeIbHBIX. KoMITIOHOBKA ITPON3BOJACTBCHHBIX KOTCJIBHBIX

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

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

Buaer Ne 10




Bropoil Tekymuii KOHTPOJb 3HAHUN

I[I/ICI_[I/IHJII/IHaZ «llepcrieKTUBHBIE TEXHOJOTUHU IICHTPAJIN30BAaHHOTO TEMIOCHAOKEHUS

TexHomornueckrue cXeMbl H KOMIIOHOBKA HACOCHBIX CTaHHI/Ifl. AKKYMy.]'H/IpOBaHI/Ie TCIIJIOTHI.
3au11/1Ta OT KOPpO3H1H, NIJIaKa U HAKUIIK MCCTHBIX YCTAHOBOK IOpsA4Cro BOI[OCHa6)KeHI/I$I

CucTeMbl TEIUIOCHAOKEHUSI NpeNNpHsTHiA. Buabl cucTeM TeruiocHaOXeHHs MPENpUsITUi;
UX CTPYKTYpa U OCOOEHHOCTH

HapOBbIe CHUCTCMBI TCHJ’IOCHa6)KCHI/I$I; X CXEMBbI, COCTAaB O60py,Z[OBaHI/I$I, PEXKUMBI pa6OTBI,
METOJbI obecneueHUst HaJCXKHOCTH Hap0CHa6)KeHI/ISI

OcHOBBI BbIOOpa Tpacchl U CIIOCOOOB MPOKJIAAKH TEIUIOBBIX ceTel. CXeMbl, MPOKIAIKU U
KOHCTPYKIIMH TETJIOBBIX ceTeil. CxeMbl M KOH(UTYpAIHsl TEIUIOBBIX CEeTeH

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

T'PO3HEHCKUI T'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKWUIA YVHUBEPCUTET
HHCTUTYT DHEPI'ETUKH
KADEJIPA "TEINJIOTEXHUKA U I'[]PABJIUKA"

Buaer Ne 11

Bropoil Texymuii KOHTPOJIb 3HAaHUN

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

I'padmku TemmepaTyp u pacxoja TEIUIOHOCHTENS. MeTOIbI IICHTPATBHOTO PEryIHPOBAHUS
CYMMAapHBIX Harpy30K OTOIJICHHS U TOPSYET0 BOJOCHA0XKECHHUSI

MeTobl KOPPEKTUPOBKU TEMITEPATYPHBIX IPpa)MKOB HAa BBOJIAX MPEIIPUATHH, MOTyIAFOIINX
ropsiayro Boay oT paiioHHbIX TOIL]

D¢ (HeKTUBHOCTH pa3IMYHBIX CHCTEM PETYIHPOBAHUS OTIYCKA TEIUIOTHL. AKKYMYJIHPOBAaHUE
TeI10Thl. CXEMBI, PaCUYET TEIJIOAKKYMYIMPYIOIIMX YCTAHOBOK

Bropuunsle sHEpropecypchl NpOMIIPEANPUIATHI, UCIIOIb3YEMBIE I F€HEpaluy TEIUIOTHI.
VX Konu4yecTBO, MapaMeTpsl, A0JIs MOJIE3HOTO UCTIOJIb30BAHUS B CUCTEMAaX TEIJIOCHA0KEHUS

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

I'PO3HEHCKUI FOCY JAPCTBEHHbIN HEDGTSHON TEXHUYECKUI YHUBEPCUTET
HHCTUTYT SHEPTETUKH
KA®EJIPA "TEIIJIOTEXHUKA U THJ[PABJTHKA"

Buaer Ne 12

Bropoil Texymuii KOHTPOJb 3HAHUN

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

Bunel, napamerpsl u rpaduku Bbixoga BOP, ucronb3yeMbix A MpoM3BOACTBA Hapa U
ropsdeid BoAbl B yTUIM3alMOHHBIX ycTaHOBKax (TYY). VrunuzanuoHHbIE KOTENBHBIE U
TOI

Tunel yTUAN3aIMOHHBIX YCTAHOBOK IS BRIPAOOTKHU Tapa u ropsuei BoAbl. CXeMbl, peKUMBbI
paboThI, KOHCTPYKIIMH 000PYIOBaHUS, TEXHUKO-DKOHOMHYECKHE TTOKA3aTeIN

Omnpenenenre 5KOHOMUU TOTUIMBA MPU padOTe YTHIM3AIMMOHHBIX YCTAHOBOK MapalIeNbHO C
3aBOJCKUMU KOTEIbHBIMU 1 TOL]

MeTtoapl TEXHHUKO-3KOHOMHYECKUX pacyeToB B OSHEPTCTUKCE. PacuéTHpIit nepuoa u €ro
COCTABJIAIOIINEC ITPU CTPOUTEIILCTBE CUCTEM TEII0CHAOKEHUS




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

'PO3HEHCKUI F'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKNIT VHUBEPCUTET
HHCTHUTYT DHEPTETHUKH
KA®EJIPA "TEITJIOTEXHHUKA 1 T'HJIPABJIUKA"

Buaer Ne 13

BTopoil Tekymui KOHTPOJIb 3HAHUN

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

1 | YkpynHEHHas OlLIEHKa KalWTAJIbHBIX BIIOKEHUH B TEIUIOTEHEPHUPYIOIINE HMCTOYHUKH,
TETUIOBBIC CETU M TETJIONOTPEOIISIFOIINE CUCTEMBI

2 | CTpyKTypa U COCTaBJISIOUIME CEOECTOMMOCTH MPOIAYKIIMH B CHUCTEMaX TEIIOCHAOKEHUS.
banancoBass u uwncras mnpuOBUIM OT MOJEPHU3AIMH WM PEKOHCTPYKIUU CUCTEMBI
TEIUI0CHAOKEHUS JeMCTBYIONIEr0 NPEANPUsITUs

3 | OnTuMu3anus CHCTEM TEIIOCHAOKCHHs. PelieHrne TEeXHUYeCKHX 3aJad ONTHMAILHOTO
MPOEKTUPOBAHUSI CUCTeM  TeruiocHaOxeHus. [IpuHIMIUAIbHBIE CXEMbl  TEIUIOBBIX
AJIEKTPUYECKUX CTAHIMM, C UCnosib3oBaHueM THY

4 | TexHONOTUM TEIUIOCHAOKEHHUS] C TIOHMKEHHOM TEMIEepaTypoil ceTeBOod BOABl U
KOJIMYECTBEHHBIMU CIIOCOOAMU PETYIIMPOBAHMS HATPY3KH
3aB. kadeapoit «T u I'» P.A-B. Typnyes « »

T'PO3HEHCKUI TOCYIAPCTBEHHbBIN HE®TSHOM TEXHUYECKUIM YHUBEPCUTET
HMHCTUTYT DQHEPTETHKH
KADE/PA "TEIVIOTEXHUKA U THJIPABJTUKA"
Buier Ne 14

BTopoli Tekylmuii KOHTPOJIb 3HAHUUN
HuctunnuHa: «llepcrneKTUBHBIE TEXHOJIOTHU IIEHTPAIIM30BAHHOTO TEIIOCHA0KECHUS»

1 | Pexoncrpykuus terioBbix cxem TOLl. [TapamnensHoe BkimrodeHue B cxemy TOL[ mukoBbIx
BOJIOI'PEMHBIX KOTJIIOB U OCHOBHBIX CETEBBIX ITOAOIPEBATENEN

2 | IloBblllIeHHE PHEPreTUYECKON W IKOHOMHYECKOH 3()DPEKTUBHOCTH HCTOYHHUKOB MHKOBOM
TEIJIOBOM MONIHOCTH. PEKOHCTPYKIMS CYHIECTBYIOUIMX MUKOBBIX BOJOTPEUHBIX KOTJIOB U
Apyroro o00Opy10BaHUs

3 | Mcnonb30BaHMe TETUIOTHI YXOSIIMX T'a30B IMUKOBBIX BOJOTPEHHBIX KOTJIOB

4 | CHmkeHue 3aTpat Ha COOCTBEHHBIE HYXKIbl TETNIOMCTOYHUKOB 32 CYET COBEPIICHCTBOBAHUS

TEXHOJIOTHI PE3EPBHOTO TOIITMBOCHAOKEHUS

3aB. kadenpoit «T u 'y P.A-B. TypiyeB « »

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

Buaer Ne 15

Bropoil Texymuii KOHTPOJb 3HAHUN

I[I/ICI_II/IHJ'II/IHaZ «l1epCeKTUBHBIE TEXHOJIOTUH IIEHTPAIM30BAHHOTO TEILIOCHAOKESHHMS




1 | TpeboBaHus K pe3epBHBIM CHCTEMaM TOIUTUBOCHAOKEHHSI W TOIUIMBHBIM XO3SIMCTBaM
TEIIONCTOYHHUKOB
2 | CucremMsl TEIIOCHAOXKEHUS TPENNpHUsITHA. BUIBI CUCTEM TEMIOCHAOXKEHUS TMPEANPHUITHIA,
UX CTPYKTYpa B OCOOCHHOCTH
3 | DHepreTuueckre,  OSKOJOTMYECKHE W DKOHOMHYECKHE  IOKa3aTeld  KOTEJIbHBIX.
ABTOMAaTH3aIUA TEMIOBLIX OICTAHIIHNA
4 | PexxuMbl paOOThI M pACIPECIICHUE HArpy3KH MEXAYy KOTJIaMHU. TeXHHUKO-dKOHOMUYECKHE
MOKa3aTeJIM KOTeIbHbIX. KOMIIOHOBKA MPON3BOACTBEHHBIX KOTEJIBHBIX
3aB. kadeapoit «T u I'» P.A-B. Typinyes « »
'PO3HEHCKUI F'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKHIT VHUBEPCUTET
HHCTUTYT DHEPTETHKH
KADENPA "TEIVIOTEXHUKA U THIIPABIIHKA"
Bbuaer Ne 16
BTopoi#i TexyImii KOHTPOJIb 3HAHUHI
JucnumnmHa:  «llepCrneKTHBHBIC TEXHOJOTHH IIEHTPATM30BAHHOTO TEIJI0CHAOKCHHUS
1 | TenioBBIE CXEMBI U METOAMKA MX pacueTa. MeToauka U pacyeT TEIJIOBBIX CXEM KOTEIbHBIX
¢ npuMeHeHueM u 6e3 npumeHenus [1K
2 | Termon3oMAMOHHBIE MaTepUalbl W KOHCTPYKIMU. TpyObl M WX COCIMHCHUS. BHIbI
MPOKJIAJIOK
3 | OcHOBBI BBIOOpaA TpAacChl U CHOCOOOB MPOKJIAIKH TEIIOBBIX ceTel. CXeMbl, MPOKIAIKA U
KOHCTPYKIIMHU TETUIOBBIX ceTeld. CXeMbl U KOH(PUTYpAIUs TEIUIOBBIX CeTei
4 | OnpeneneHue ONTUMATBHON TOJIIMHBI TETNIOBOM M30ISIUU. M30M11MOHHBIE KOHCTPYKLIUU
TEIUIONPOBOJIOB
3aB. kadeapoit «T u I'» P.A-B. Typnyes « »
CPO3HEHCKUI TOCYIAPCTBEHHBIN HEGTSIHON TEXHUYECKUI VHUBEPCUTET
HHCTHTYT DHEPTETHKH
KADENPA "TETVIOTEXHHUKA U THIPABIHKA"
buaer Ne 17
BTopo#i TexyIuii KOHTPOJIb 3HAHUHU
JucnumnmHa:  «llepcrneKTHBHBIC TEXHOJIOTHH IIEHTPATTM30BAHHOTO TEIJIOCHAOKEHHU S
1 | Ompenenenne ONTUMAIBHON TOJIIUHBI TEMJIOBOM M30JSIUH. M30TM1IMOHHBIE KOHCTPYKIIMI
TEIUIONPOBOJIOB
2 | CHmKeHHE 3aTpaT Ha COOCTBEHHBIE HYK]IbI TETUIOMCTOYHUKOB 32 CYET COBEPIICHCTBOBAHUS
TEXHOJIOTHI pPe3epBHOTO TOTUIMBOCHAOKEHUS
3 | Mcnonb30BaHMe TETUIOTHI YXOSIIMX Ta30B MUKOBBIX BOJOTPEHHBIX KOTJIOB
4 | IloBblllIeHUE SHEPreTUYECKOW M HKOHOMUYECKOW 3((EKTUBHOCTH HCTOYHUKOB MHKOBOU

TEIUIOBOM MOIHOCTH. PEKOHCTPYKIUS CYIIECTBYIOIIMX MUKOBBIX BOAOTPEHHBIX KOTJIOB U
JIPYroro 00opya0BaHUS

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




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

Bbuaer Ne 18

BTopoil Tekymui KOHTPOJIb 3HAHUN

I[I/ICI_[I/IHJII/IHaI <<H€DCH€KTI/IBHBIG TCXHOJIOTMH ICHTPAJIM30BaAHHOT'O TEIIOCHAOKCHUS

Pexoncrpykuusa teminosbix cxem TOLI. IlapamiensHoe BritoueHue B cxeMy TOLl mMKoBBIX
BOJOI'PEHHBIX KOTJIOB U OCHOBHBIX CETEBBIX ITOJOIPEBATENICH

OntuMuzanus CUCTEM TeIUIOCHAOXKeHUs. PelleHne TeXHUYEeCKUX 3a/Jad ONTHUMAJIbHOTO
MPOEKTUPOBAHMSI  CUCTeM  TeruiocHaOxeHus. [IpuHIMNMAmbHBIE CXEMbl  TEIUIOBBIX
AJIEKTPUYECKUX CTAHIMM, C UCnoib3oBaHueM THY

YKpynHEHHaAs OLICHKAa KalWTaJIbHBIX BIIOKEHUNM B TEIJIOTEHEPUPYIOIIHE HCTOYHUKH,
TEIUIOBBIE CETU M TEIUIONOTPEOIISIONINE CUCTEMBI

Meroasl TEXHUKO-D)KOHOMHYECKHUX pPACUETOB B JHepreTuke. Pacd€rHbll mepuox U ero
COCTABJISAIOLIME [TPU CTPOUTEIBCTBE CUCTEM TEIIOCHA0KEHUS

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

T'PO3HEHCKMUI I'OCYIAPCTBEHHbBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
HUHCTUTYT DHEPI'ETUKU
KADEJIPA "TEINVIOTEXHUKA U I'[]PABJIUKA"

Buaer Ne 19

Bropoil Texymuii KOHTPOJIb 3HAaHUN

HI/ICHI/IHHI/IHaZ «llepcrieKTUBHBIE TEXHOJOTUHU IIEHTPATN30BAHHOT'O TENIOCHAOKEHUS

Tunsl yTUIN3alMOHHBIX YCTAHOBOK U1 BBIPAOOTKHU Mapa u ropsiueid Bojsl. CXeMbl, peKUMBbI
paboThl, KOHCTPYKIIMH 000PYIOBaHUS, TEXHUKO-DKOHOMHYECKHE TTOKA3aTeIN

N

Hcnonbs30BaHNE TEIIOTHI YXOAAIHNX I'a30B IMUKOBBIX BO,I[OFprIHLIX KOTJIOB

CHIKeHUE 3aTpaT Ha COOCTBEHHBIC HYXIbI TCINIONCTOYHUKOB 3a CHET COBCPIHICHCTBOBAHUS
TEXHOJIOTHI PE3CPBHOTO TOILTMBOCHA0KEHHUS

Omnpenenenre 5KOHOMUU TOTUIMBA MPU padOTe YTHIM3AIMOHHBIX YCTAHOBOK MapalIeNbHO C
3aBOJICKMMHU KOTEIbHBIMU U TOL]

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

T'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHUIA YHUBEPCUTET
HHCTUTYT DHEPI'ETHUKH
KADEIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Buaer Ne 20

Bropoil Tekymmii KOHTPOJIb 3HAHUU

HI/ICHI/IHJ'II/IHaI «HGDCHeKTI/IBHBIe TCXHOJIOTMH ITEHTPAJIN30BAHHOTO TENIOCHAOKEHUS

TexHonorun TerocHAOXXEHUST C TMOHMKEHHOM TeMIlepaTypod CeTeBOM BOJBI H
KOJINYECTBEHHBIMH CIIOCOOAMU PETrYJIMPOBAHUS HATPY3KU

CrpykTypa M COCTaBISIONIME CEOECTOMMOCTH HMPOAYKLIHUH B CHCTEMaX TEIIOCHAOKEHMS.
banancoBass M uucTass NpUObBUIM OT MOJAEPHHM3ALMU WIM PEKOHCTPYKIMH CHCTEMBI




TETUTOCHAOKEHMSI TIEUCTBYIOIIETO MPEITPHUSITHUS

3 | OmpeneneHre 3KOHOMUHU TOTUTMBA TIPU padOTe YTHUIIM3AIMOHHBIX YCTAHOBOK MapaslieIbHO C
3aBOJICKMMH KOTENbHBIMH U TOL]

4 | I'paduku Temreparyp U pacxoja TEIUIOHOCUTENS. MeTo/bl IIEHTPAJIbHOIO PeryIupOBaHUs
CYMMapHBIX Harpy30K OTOIUIEHUS M FOPsiYero BOJOCHA0KEHHUs

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

5.3 buJjierbl K 3a4eTy MO JAWCHUILIHHE
«IlepcieKTHBHBbIE TEXHOJOTHH IEHTPAJIU30BAHHOIO TEMJIOCHAGKEHHS»

I'PO3HEHCKU T'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUI YHUBEPCUTET
KADE/IPA "TEIVIOTEXHUKA U IT'HJ[PABJIMKA"

I[I/ICIII/IHJIHHQ ((HepCHeKTHBHbIe TEXHOJOTHA HNEHTPAJIHU3I0BAHHOIO0 TEeMJI0CHAOKEeHH SI»

Cemectp - 3

I'pynna 3TOT-23m

Bujer Ne 1

1. | OcHOBHEBIC HaIIpaBJICHUS Pa3BUTUSA CUCTEM TEII0CHA0KEHNS B APYTrux CTpaHax. 33,[[8.‘11/1
COBCPUICHCTBOBAHUS CUCTCM TEIJIOCHAOKCHUS

2. PaI_II/IOHaJ'H:HOG pacnpeaciiCcCHuC Harpy3ku MEXa1y UCTOYHUKAMU TCIJIOTBI U BOBMOKHOCTH
HCITIOJIb30BAHHA TCIIJIOHACOCHBIX YCTAHOBOK IJI1 YaCTUYHOI'O ob0ecrnieueHUs TUKOBOM HarpyskKu

3. | [IpuHIIMT BBIOOpPA OCHOBHOTO M BCIIOMOTATEIILHOTO 000pYy10BaHMs. BRIOOp OCHOBHOTO H
BCIIOMOTATEIILHOTO 000PY/JOBaHUS KOTEIbHBIX. BBIOOP METO1a M CXEMBbI BOJIOTIOJTOTOBKU B
IMPONU3BOJACTBCHHBIX KOTCIbHBIX

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

I'PO3HEHCKUI TOCYJAPCTBEHHBII HEGTSHON TEXHUYECKU YHUBEPCUTET
KA®EJIPA "TEIIJIOTEXHHUKA M THJPABJIUKA"

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

Cemectp - 3

I'pynna 3TOT-23m

Bujaer Ne 2

1. | [Ipeamer u conepkanue Kypca. Haznauenue u 06;1acTh MpUMEHEHUS! UCTOYHUKOB M CHCTEM
TETUIOCHAOKEHUS TPEITPUSITHIA

2. | CoBpeMEHHOE COCTOSIHIE U MEePCIEKTUBBI PA3BUTHS TETNIOOHEPTeTUKH B Poccuu u 3a pyOekoM.
[lepcnexkTrBBI pa3BuTHs TeIIocHaOXeHus B Poccun

3. | TennoBrle ceTH u TCHJ'IOHOTpe6J'I$IIOHH/Ie CHCTCEMBI KaK OCHOBHBIC 3B€HbsSI CUCTCMBbI
TEIIOCHAOKEHUS

3aB. kadenpoit




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

I'PO3HEHCKU TOCYIAPCTBEHHBII HE®TSIHOW TEXHUYECKHUI YHUBEPCUTET
KADE/IPA "TEIVIOTEXHUKA U IT'HJ/IPABJIMKA"

I[I/ICIII/IHJIHHQ ((HepCHeKTHBHbIe TEXHOJOI'MAd HEHTPAJIU30BAHHOI'0 TEeMJIOCHAOKEeHHI»

Cemectp - 3

I'pynna 3TOT-23m

Bujer Ne 3

1. | OcHOBHBIE HaNPABJIEHUs PA3BUTHSI CUCTEM TEIJIOCHA0KEHUS B IPYTUX CTpaHax. 3a/lauu
COBEPLICHCTBOBAHMSI CUCTEM TEIJIOCHAOKEHMSI

2. | [IpomblieHHOE TemIonoTpedaeHe, ypOBHH TEIIONOTPEOICHHs pa3IMuHbIX OTpaciien
MIPOMBIIIIIICHHOCTH

3. | 3MeHeHne CTPYKTYphI U IOBBIIICHHE HAJACKHOCTH TEIUIO(PHKAIIMOHHBIX CHCTEM TPU
MCIOJIb30BAHUU KOMOMHUPOBAHHOIO TEIJIOCHAOKEHUS

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

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUIA YHUBEPCUTET
KADE/IPA "TEIVIOTEXHUKA U ITH/[PABJIMKA"

I[I/ICI[I/IHJII/IHQ ((HepClIEKTPlBHbIe TEXHOJOI'Md HCHTPAJIU30BAHHOI'0 TEeNJIOCHAOKEeHU»

Cemectp - 3

I'pynna 3TOT-23m

Bujer Ne 4

1. | [IpeumymiecTBa TEXHOIOTUI KOMOMHUPOBAHHOTO TEIJIOCHAOKEHUS

2. | ParmonanbHOE pacipeiesieHue Harpy3Ku MEX1y UCTOUHUKAMU TEIJIOTH M BO3MOKHOCTH
WCIOJIb30BaHHUs TEIUIOHACOCHBIX YCTAHOBOK JIJISl YACTUYHOTO 0OECTIeUeHHsl MUKOBOUM HAarpy3KH

3. | Cucrembl OTOIUICHHUS, BEHTUIISLIMH, FOPSIYEro BOJOCHA0KEHNS U TapOCHAOKEHUSI ITPeIIPUATHIH.
Wx nasnauenue. TexHomornueckoe noTpedaeHue napa 1 ropsyeil BoJsl

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

I'PO3HEHCKMI TOCYJIAPCTBEHHBI HE®TSIHOM TEXHUYECKWUI YHUBEPCUTET
KADEJIPA "TEIIVIOTEXHUKA U I'MJ]PABJIMKA"

Jlucuun.mma «HepCHeKTHBHLIe TEXHOJOI'MA HEHTPAJIN30BAHHOI'0 TENJIOCHAOKEHU»

Cemectp - 3

I'pynna 3TOT-23m




Bujaer Ne 5

1. | MeTozp! onpeienieHus: pacueTHON MOTPEOHOCTH B ape M ropsiueii Boje /st TEXHOJIOTHIECKUX
HYXJ. XapakTepHble PeKUMbI U rpauKy TemIonoTpeOIeHus

2. | I'opsiuee BomocHabOxkeHue; ero Ha3HaueHue, TpedyeMble mapaMmeTpbl. MeTo bl onpeienieHus
pacyeTHOM MOTPEOHOCTH B TEIJIOTE

3. | Oromrenue IMPOMBIIIJIICHHBIX SﬂaHHﬁ. Pacuer BHYTPCHHHX TCHJ’IOBBII[CJ'I@HI/Iﬁ B IIPOMU3BOJACTBCHHBIX
nexax

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

I'PO3HEHCKUM I'OCY JAPCTBEHHBIN HE®TSIHOM TEXHUYECKNI YHUBEPCUTET
KA®DEJIPA "TEIIVIOTEXHHKA U THJPABJIUKA"

I[I/ICIII/II[.]II/IHa ((HepCHeKTHBHLIe TEXHOJOI'MA HEHTPAJIN30BAHHOI'0 TeIJIOCHAOKEHU S

Cemectp - 3

I'pynna 3TOT-23m

Bujer Ne 6

1. | TenoBoii 6amaHc NPOM3BOJICTBEHHbBIX OMeIIeHUI. OnpeeneHre pacieTHOro pacxoa TeIIoTh
Ha OTOIUICHUE PEANPUITHI

2. | CyrouHbIe U TOA0BBIE rpaduKku TeruionorpedaeHus. OnpenencHne MoTpeOHOCTEH B TEIIOTE U
XO0JI07IC

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

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

'PO3HEHCKMI TOCYIAPCTBEHHBI HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
KADEJ[PA "TEIIVIOTEXHUKA U TH/{PABJIUKA"

I_II/ICIII/IHJ'[I/[Ha «HepCl'[eKT]/IBHI)Ie TEXHOJOI'MH HEHTPAJIN30BAHHOT'0 TeNJIOCHAOKEHU

Cemectp - 3

I'pynna 3TOT-23m

Bbuuer Ne 7

1. | Metoauka onpeaeneHus MAaKCUMAIIbHBIX, CPETHUX U TOJAOBBIX MOTPEOHOCTEN B TEIIIOTE KAXKIBIM
THUTIOM TTOTpeOuTenei

2. | Metoauka pacueTa noTepb TEIUIOTHI 31aHUSMHU.
TeruoBble HArPY3KU IPEANPUATHN.
Hopmupoanue terionorpe6aeHus B IPOMBIIUIEHHOCTH

3. | Onpenenenre TEMIOBOW HarPY3KH MPOM. TIOMIAIKH, paiioHa. COCTOSIHUS M TIyTH TTOBBIIICHHS
HAJC)KHOCTH TEIJIOCHAOKEHUSI. DHEPreTHIecKast CYIHOCTh TeIIo(UKaIu




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

I'PO3HEHCKU T'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKUI YHUBEPCUTET
KADE/IPA "TEIVIOTEXHUKA U IT'HJ/IPABJIMKA"

I[I/ICIII/IHJIHHQ ((HepCHeKTHBHbIe TEXHOJOI'MA HECHTPAJIU30BAHHOTIO0 TEMJIOCHAOKEeHH S

Cemectp - 3
I'pynna 3TOT-23m
buier Ne 8
1. | PaunonanbHOE pa3MelIeHNue HCTOYHUKOB TETIOTHI, TETJIOBBIX MOCTAHIINHA EHTPAIbHBIX
TEIUIOBBIX YHKTOB
2. | TepmoauHamMuyeckre NpeuMyIlecTBa TeI1opUKaui, OCHOBAHHON Ha KOMOMHUPOBAaHHON
BBIPAOOTKE JIEKTPUIECKON U TETIJIOBOH SHEPTHU
3. | [TepecMOTp MOIXOA0B K OOECIIEYCHUIO TETIOBBIX HATPY30K MOTPEOUTENCH N N3MEHEHUE

CTPYKTYPbI TeHJIO(I)I/IKaI_II/IOHHLIX CHUCTCM I'OPOJZIOB

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

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUI YHUBEPCUTET
KADEJIPA "TENJIOTEXHUKA U IT'HJJPABJIUKA"

I[I/ICI[I/IHJII/IHQ ((HepClIEKTPlBHbIe TEXHOJOI'Md HCHTPAJINU30BAHHOI'0 TEeNJIOCHAOKEeHH SI»

Cemectp - 3
I'pynna 3TOT-23m
buier Ne 9
1. | Kimaccudukarus CUCTEM TOpsYero BOJIOCHA0KEHUS KIIBIX, OOIIECTBEHHBIX U TPOMBITIUICHHBIX
3IaHUI
2. | JeueHTpann3oBaHHbIE U [IEHTPAIU30BAHHBIE CUCTEMBI. AKKYMYJIMPOBAHUE TOPsIYE€i BOJIBI.
[Tpubopsl, TpyOBI M apMaTypa
3. | CucteMbl BOJIIHOTO, TAPOBOT0 U BO3YITHOI'O OTOIIJICHHS IPOMBIIIJIEHHBIX M JKWJIBIX 31aHUN

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

I'PO3HEHCKMI TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKWUIA YHUBEPCUTET
KADEJIPA "TEIIVIOTEXHUKA U I'M]]PABJIUKA"

I[ucuum]m[a «HepCHeKTHBHLIe TEXHOJOI'MA HEHTPAJIN30BAHHOI'0 TENJIOCHAOKEHU

Cemectp - 3




I'pynma 3TOT-23m

Bbuaer Ne 10

1. | Onpenenenue TEMIOBOM HArpy3KH MPOM. TUIOLIAAKHU, paiioHa. COCTOSHUSA U ITyTH MOBBILICHUS
HAJC)KHOCTH TETUIOCHAOKEHUS. DHEPreTHIeCcKast CYIHOCTh TeII0(UKaIiu

2. | TepMoarHAMHYECKHE TIPEUMYIIIECTBA TETUIO(UKAIIMHA, OCHOBAHHOW Ha KOMOMHUPOBAHHON
BBIPAOOTKE ICKTPUICCKON U TEIJIOBOH SHEPTHU

3. | HeueHTpannu30BaHHbIE U HEHTPAIIM30BaHHbIE CUCTEMbI. AKKYMYJIMPOBAHUE TOPAYEH BOJIBI.
[TpuGopsl, TpyOBI M apMaTypa

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

I'PO3HEHCKUM I'OCY JAPCTBEHHBI HEDTSIHOMU TEXHUYECKNI YHUBEPCUTET
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIIKA"

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

Cemectp - 3

I'pynna 3TOT-23m

Buaer Ne 11

1. | OronurenbHbIe TPUOOPHL. BEIOOP 1 UX pazMeleHue.
TpyOb! 1 ux coequHeHne. YKIOH TpyO. [lepemenenue u ynanenue Bo3ayxa. PacimpurenbHbII
6ak. M3onsmus Tpyo

2. HpI/IHI_[I/IHBI IMPOCKTUPOBAHHA CUCTEM OTOIIJICHUA.
OcHoBHBIE IMPUHIUIIBI, PAa3BUTUA TEIIOCHAOKECHUS

3. | BoasHble TemIOBbIE CETH U TEMIIEpaTypHbIE TpapuKU PEryIupOBaHUs OTITYCKa TETUIOTHI JJIs
KaXJI0T0 TUIIA ee oTpeduTenen

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

I'PO3HEHCKUI IT'OCYJAPCTBEHHBII HEGTSHON TEXHUYECKU YHUBEPCUTET
KA®EJIPA "TEILIOTEXHUKA U THJJPABJIUKA"

IlI/ICI[I/IHJII/IHa «HepCl'[eKTI/IBHbIe TEXHOJOI'MH HEHTPAJIU3OBAHHOI'O TemJI0CHAOKeHU»

Cemectp - 3

I'pynna 3TOT-23m

Buaer Ne 12

1. | KauecTBeHHBIN U KOJIUYECCTBCHHBIN MCTOJbI OTITYCKA TCTIJIOTHI B TCIIJIOBBIX CCTAX

2. | OcHoBHBIE TpeOOBaHMSI K pEeXUMY JaBJICHUN B BOASHBIX TEIUIOBBIX ceTsaX. MeToauka pacuera
IIapONPOBOOB, TEIIOBBIX CETEN U KOHJAEHCATOIPOBOIOB

3. | U3menenue TCMIICPATYPhI TCINIOHOCUTEIIA B 3aBUCUMOCTH OT TEMIICPATYPBI HAPYKHOI'O BO3JyXa




IIpH ITOCTOSIHHOM PaCXO0J€ TCIIIOHOCUTCIIA

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

I'PO3HEHCKU IT'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUI YHUBEPCUTET
KADE/IPA "TEIVIOTEXHUKA U ITH/[PABJIMKA"

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

Cemectp - 3

I'pynna 3TOT-23m

Buaer Ne 13

1. | 3amauu ruApaBIMYECKOro pacyera. MeToauka ruipaBIM4ecKoro pacyeTa TeIIOBbIX CETEN.
MeToasl U aIrOpUTMBbI TUAPABIMYECKOrO pacyeTa ¢ uenosiab3opanue 11K

2. | 'mppaBnuueckne XapakTEPUCTUKH Y4aCTKOB TEIUIOBOM CETH, HACOCOB U perysaATopos. Ilonarue o
TUAPABIMYECKON YCTOWYNBOCTH U Pa3peryIupOBKE TEIUIOBOK CETH

3. | MeTonuka pacueTa TuIpaBIuYeCcKOrO PeKUMa CUCTEM TeTIoCHA0KeHHs. CXeMbl 3aKperieHus
JTABJICHUS B «HEUTPATBbHBIX» TOUKAX

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

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUIA YHUBEPCUTET
KADEJIPA "TENJIOTEXHUKA U I'HJJPABJIUKA"

I[I/ICI[I/IHJII/IHQ «HepCHEKTHBHLIe TEXHOJOI'Md HCHTPAJIU30BAHHOI'0 TEeNJIOCHAOKEeHH SI»

Cemectp - 3

I'pynna 3TOT-23m

Buaer Ne 14

1. | I'uapaBnnyeckuil yaap u cpeactsa 00pbObl ¢ HUM. [ 'napaBandeckuil pexxum paboThl ceTel

2. | OcHOBBI BEIOOpA TPACCHI U CITOCOOOB MPOKIAAKU TETUIOBBIX ceTeil. CXeMbl, TPOKIAJAKU U
KOHCTPYKIIMHU TETUIOBBIX ceTei. CXxeMbl U KOHPUTYpaIus TETIOBBIX CeTel

3. | Onpenenenne ONTUMAIBHOMN TONIMHBI TEIUIOBON U30J1UU. M30/1911MOHHBIE KOHCTPYKITUI
TEILIONPOBOJOB

3aB. xadeapoit
«TemmoTexHuKa U THIPaBINKA P.A-B. Typnyes

I'PO3HEHCKMI TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKUI YHUBEPCUTET
KADEJIPA "TEIIVIOTEXHUKA U I'HJ]PABJIMKA"

JII/ICIII/IH.]II/IHa «HepCHeKTHBHLIe TEXHOJOI'MA HEHTPAJIN30BAHHOI'0 TENJIOCHAOKEHU




Cemectp - 3

I'pynima 3TOT-23m

Bbuaer Ne 15

1. | MeToapl KOPPEKTUPOBKH TEMIIEPATYPHBIX IpaUKOB Ha BBOJAX MPEANPHUATUHN, TOJTyYaOIIHUX
ropsiuyro Boay ot paloHHbIX TOL]

2. | Metonsr pacuera cxeM u obopynoBanus TYY ¢ mpumenennem DBM. OnTumu3aus cxem,
rapamMeTpoB H pexxuMoB paboTel TYY npu aBTOHOMHOM M COBMECTHOW IKCILTyaTaI[uu C
MIPOM3BOJICTBEHHBIMU KOTEIBHBIMHU B TOL]

3. | TexHoNOrNM TETMIOCHAOKEHHSI C TOHM)KEHHOW TEeMITEpaTypol CETEBOM BOJBI M KOJTMYECTBEHHBIMU
croco0aMM peryJaupoBaHus HArpy3Ku

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

I'POSHEHCKUM I'OCYJAPCTBEHHBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
KA®DEJIPA "TEIIVIOTEXHHUKA U THPABJ/IUKA"

I[ncunmmna «Hepcnexnmnme TEXHOJOI'MA HEHTPAJIU30BAHHOI'0 TENJIOCHAOKEHU S

Cemectp - 3

I'pynna 3TOT-23m

Buaer Ne 16

1. | HoBrie IMPOIrpeCCUBHLIC CIIOCOOBI IMPOKIIaAKH U U30JIALHUU TCITIJIOBBIX ceTeit. OnpeﬂeneHI/Ie
TCIIJIOBBIX IMOTCPh Y4aCTKa TCIUIOBOM CETH U MaaCHUA TCMIICPATYP TCIIJIOHOCUTECIIA 1O UX JIJIMHC

2. | [IpouHOCTHOI pacyeT y4yacTKOB TEIUIOBBIX CETEW ¢ BEIOOPOM THUIIOB U KOJIMYECTB MOABUKHBIX U
HETOJBI)KHBIX OIOpP, CIOCOO0B KOMIIEHCALMU TEMIIEPATYPHBIX PACHIMPEHUN, BUIOB U
KOHCTPYKIUH PETYIUPYIOIIEH apMaTyphl

3. | PacueT u mon6op komneHncaTopoB. Pacuer ycuinii Ha MOABMKHBIE M HEMOJBM)KHBIE OTIOPHI.
KomneHcaius remMnepaTypHbIX HalpsHKEHUH B TpPyOOIIPOBOAaxX TEIIOBOM CeTH

3aB. kadenpoii
«TennorexHuka u TUIPaBINKA) P.A-B. Typnyes

I'PO3HEHCKUI TOCY JAPCTBEHHBII HEGTSHON TEXHUYECKUI YHUBEPCUTET
KA®EJIPA "TEILIOTEXHUKA U T'HJJPABJIUKA"

IlI/ICI[I/IlIJII/IHa «HepCl'[eKTI/IBHLIe TEXHOJOI'MH HEHTPAJIU30OBAHHOI'O TeNJIOCHAOKEHU S

Cemectp - 3

I'pynna 3TOT-23m

Buaer Ne 17

1. | Onmopsr. Komniercatopsl. Apmatypa. Kameps! u konoie1. O01ine BOpochl TPOSKTUPOBAHUS
TEIJIONPOBOIOB




2. HasHaquI/Ie, TCIIJIOBBIC CXEMBI, OCHOBHOC H BCIIOMOI'aTCJIbHOC 060py,I[OBaHI/Ie IMPOU3BOACTBCHHBIX
KOTCJIBbHBIX

3. | [IpuHIIMT BBIOOpPA OCHOBHOTO U BCIIOMOTATENILHOTO 000pYy10BaHMs. BBIOOp OCHOBHOTO H
BCIIOMOTATEIILHOTO 000PY/I0BaHUsI KOTEIbHBIX. BRIOOp MeTO1a M CXEMbI BOJOIIOIOTOBKH B
MTPOU3BOJICTBEHHBIX KOTEIHHBIX

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

I'PO3HEHCKUM I'OCY JAPCTBEHHBI HEDTSIHOMU TEXHUYECKNI YHUBEPCUTET
KA®DEJIPA "TEIIVIOTEXHHKA U THJIPABJIUKA"

I[I/ICIII/II[.]II/IHa ((HepCHeKTHBHLIe TEXHOJOI'MA HEHTPAJIN30BAHHOI'0 TEIJIOCHAOKEHU

Cemectp - 3

I'pynma 3TOT-23m

Buaer Ne 18

1. | TerioBbIe MyHKTHI MUKPOPAHOHOB U MpeanpuaTuii. PacueT u BIOOpP 000py10BaHUS TETIOBBIX
MYHKTOB (3JIEBAaTOPOB, HACOCOB, MOAOTPEBATEIICH )

2. | IlyckoBasi 1 peKMMHasi HAJIAJIKH TETUIOTEXHUYECKOTO0 000pYI0BaHHS U TETUIOBBIX ceTeil. BriOop
ONTHUMAJILHBIX PEKUMOB PabOTHI

3. | Ha3nauenue u CTPYKTYpa CUCTCMBI PCTYJIUPOBAHU. Bo3moxxHBIE METOIBI peryinupoBaHus
TCIUIOBOU HarpyskKku B CUCTEMAX HCHTPAJINM30BaAHHOI'O TGHJIOCH8,6)KCHI/I$I, X COIIOCTaBJICHHUEC

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

'PO3HEHCKMI TOCYIAPCTBEHHBI HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
KADEJIPA "TEIIVIOTEXHUKA U TH/{PABJIUKA"

I_II/ICIII/IHJ'[I/[Ha «HepCl'[eKTHBHLIe TEXHOJOI'MA HEHTPAJIU30BAHHOI'0 TENJIOCHAOKEHU S

Cemectp - 3

I'pynmna 3TOT-23m

Buaer Ne 19

1. | Db deKTUBHOCTD pa3IMYHBIX CUCTEM PETYIMPOBAHUS OTIHYCKA TEMJIOTHL. AKKYMYJIHPOBaHHE
Ter10Thl. CXeMBl, pacyeT TEeMJI0AKKYMYIHPYIOIIMX YCTAHOBOK

2. | Bropuunsie sHEpropecypchl IpOMIIPEATPUATHH, HCTIOIb3yEeMbIe I TeHEpaIuu TeroThl. Mx
KOJIMYECTBO, MapaMeTphl, AOJIS MOJIE3HOTO UCIIOJIb30BAHUS B CHCTEMAX TEIUIOCHAOKEHUS

3. | Tumnsl yTHIM3alMOHHBIX YCTAHOBOK ISl BRIPAOOTKH Tapa U ropsiueit Boabl. CXeMbl, peKUMBbI
paboThI, KOHCTPYKIIMH 000PYAOBaHUS, TEXHUKO-DKOHOMHYECKHE TTOKA3aTeIN

3aB. kadeapoit
«TermmoTexHuKa U THIPaBINKA P.A-B. Typinyes




I'PO3HEHCKU TOCYIAPCTBEHHBII HED®TSAHOW TEXHUYECKHU YHUBEPCUTET
KADE/IPA "TEIJIOTEXHUKA U TUJIPABJIMKA"

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

Cemectp - 3

I'pynna 3TOT-23m

Buaer Ne 20

1. | TeroBBIe MYHKTHI MUKPOPAWOHOB U NpeanpusTuii. Pacuer u Bb1O0p 000py10BaHNUS TETIIIOBBIX
IIYHKTOB (3JIEBaTOPOB, HACOCOB, MOAOIpeBaTeei)

2. | IlyckoBas u pexkxMMHas HalaIKU TEIJIOTEXHUYECKOTO 000pYyI0BaHUS U TEIIOBBIX ceTeil. Bribop
ONTUMAJIBHBIX PEKUMOB PaOOTHI

3. | Db eKkTUBHOCTH Pa3TUYHBIX CUCTEM PETYIHUPOBAHMS OTITYCKA TEIUIOTH. AKKYMYJIHpPOBAaHHE
Te10Thl. CXeMBI, PACYET TEIJIOAKKYMYIMPYIOLIMX YCTAHOBOK

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




