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1. HEJIX OCBOEHUA

1.1 HCJ'II) OCBOCHUSA NUCHUIUIMHBI: U3YUCHNE OCHOB TCIJIOBBIX U TUAPABINYCCKHUX MPOIECCOB B CUCTEMAX TEILIOCHAOKEHMS.

1.2 | 3amaun: M3y4UTH TCIUIOBBIC CXEMBI HCTOUYHMKOB TEIlIa, METOBI PacyeTa TEIUIOBBIX CXEM U BBIOOpA OCHOBHOTO U
BCIIOMOTaTEIBHOTO 000PYIOBaHNS HCTOYHUKOB; H3YUHTh CHCTEMBI TEIIOCHAOKEHHUS IPEATIPUATHI, METOIBI TEIUIOBOTO,
TMJPABIMYECKOTO U IPOUYHOCTHOIO Pacy€ra TEIUIOBBIX CETEH.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITIPOT'PAMMBI

Baox OIT: b1.B

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 Haruerarenu u TemI0OBbIE ABUTaTEIN

2.1.2 | OcHOBBHI TpaHCHOPMALIUHU TETIOTHI

2.1.3  |I[IpupomooxpaHHbIE TEXHOJIOTUH HA 00BEKTaX TEMJI0IHEPTETUKU

2.1.4 | IIpoekTHBIH HOIXO B TEXHUKE

2.1.5 |HaueprarenpHas reoMeTpus U HHXKEHEPHAs rpaduka

2.1.6 |IIpuxiagHas MexaHUKa

2.2 JAucuunimnubl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HE0OX0AUMO KaK
npeauecTByIIee:

2.2.1 |Hayuno-nccnenoBarensckast paboTa

2.2.2 |IloaroroBka K MpoIeaype 3aIIUTHI U 3alIUTa BEITYCKHOW KBATM(PHUKAITMOHHON pabOTHI

2.2.3 |IIpepnuniuoMHas npakTHKa

2.2.4 | TexHOJIOTUYECKHE SHEPIrOHOCUTEIH MPEATIPUITHI

2.2.5 |DnexrpocHabxeHHE H 000PYIOBaHNE MPOMBIIUICHHBIX TPEIIPHATHI

2.2.6 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

3. PE3YJIbTATHBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMU

IIK-1: Cnocoben NMPOEKTUPOBATH U KOHCTPYMPOBATH KOTEJbHbIC, HEHTPAJbHbLIC TEIJIOBbIC U MaJibl€ TEIVIOCHTPAJIHU, a
TAKXKE TCIJI0BbIC CETH C UCNTOJIB30BAHUEM III/I(l)pOBLIX TEeXHOJIOTui

3HaTh:

[K-1-31 meToauku onpeneneHus HOTPeOHOCTH B 3HEPTOHOCUTENAX; COCTaB 000PYA0BaHHS HHKEHEPHBIX CHCTEM
BO3/yXOCHA0XKEHHs, BOO-, Ta30- U XOJI0A0CHAOKEHHS

OIIK-3: CnocoGen 1eMOHCTPHPOBATH IPUMeHEHHE OCHOBHBIX CIIOCO00B NMOJIy4eHHs1, TPeodpa3oBaHusl, TPAHCIOPTA U
HCMO/Ib30BAHUS TEIIOTHI B TEINIOTEXHHYECKNX YCTAHOBKAX M CHCTEMaXx

3HaTh:

OIIK-3-31 cneuunguky obecreueHus TEXHUUECKOTO OCHAILIEHUS Pa00YrX MECT C pa3MeIIeHHEeM TEXHOJIOTHYECKOTO 000pyI0BaHUS U

OCBanMBaTb BBOAMMOC O60pyZ[OBaHI/I€ JUIA CUCTEM TEII0CHA0KEHUS

IIK-1: Cnocoben NPOCKTHUPOBATH H KOHCTPYUPOBATH KOTECJIbHBbIC, HECHTPAJBbHBIC TCIJIOBbIC U MaJIbI€ TCIJIONECHTPAJIH, a
TaK>XKe TeNJI0BbIC CETH ¢ HCITOJIB30BAHUEM Hl/l(l)pOBLIX TEeXHOJIOT Ui

YMmerb:

ITK-1-Y1 npoekTupoBath 1 KOHCTPYHPOBATh 00OPYJOBAaHKE CUCTEM MOIaYH SHEPTOHOCUTENICH

OIIK-3: Cnioco0eH 1eMOHCTPUPOBATH IPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIy4YeHHs, MPeodpa3oBaHusl, TPAHCIIOPTA U
HCIOJb30BAHUA TEIJIOTHI B TEIMVIOTEXHUYECKUX YCTAHOBKAX U CUCTEMaXx

Ymerb:

OIIK-3-V1 onpenensth pacueTHBIC HATPY3KH IS TPOCKTUPOBAHUS TEXHOJIOTHYECKUX CUCTEM M0Jja4ui SHEPTOHOCHUTENIeH
MOTpeOUTENSIM

ITIK-1: Cnioco0eH NpoeKTUPOBATH H KOHCTPYHMPOBATH KOTe/IbHbIE, ICHTPAJIbHbIE TEIUIOBbIe H MaJlble TeIIOLeHTPAJIH, a
TaKiKe TeIlJIOBbIE CEeTH ¢ UCNO0/Ib30BAHNEM HU(POBLIX TEXHOJIOTUH

Baanernb:

[1K-1-B1 HaBBIKaMu 1 MeTOaMU pabOTHI C HOPMAaTHBHBIMH U IIPABOBBIMHU TOKYMCHTaMH B 00JTACTH TETUIOSHEPTETUKH U
TEIUIOTEXHUKH

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10J1y4eHHUs, IPe00pa30BaHusl, TPAHCIIOPTA U
HCMO/IB30BAHUS TEIIOTHI B TEINIOTEXHUYECKUX YCTAHOBKAX M CHCTEMAX

Baanernb:

OIIK-3-B1 npremaMu 1 METOJaMU aHAJIH3a IPHU IPOBECHIH PAaCUCTOB MTOKa3aTeNel U IIapaMeTpoOB CUCTEM TEIIIOCHAOKCHUS
OpefnpUsITUIl ¢ TPUMEHEHHEM KOMITBIOTEPHBIX CHCTEM




4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pasnea 1. Cucremst
Tem10CHA0KeHU s
npeXnpusTHH.

1.1 TeruoBbie Harpy3ku. MeTo b1 4 4 OIIK-3-31 JIT.1JI1.2 KM1,K P1
pETYIIMpPOBaHHUs OTITYCKa OIIK-3-Y1 JI1.3J12.1 M2
Tema. Berbop OIIK-3-BI TIK- | JI2.2J12.3
TEIUIOHOCUTENIEH U CUCTEM 1-31 TIK-1-V1 J12.4 J12.5
TeruiocHaoxeHus1. T ermoBbie IK-1-B1 21
cetu. Ha3zHaueHue TeminoBbIx
ceTeil, UX KOHCTPYKLUH,

BUJIbI IPOKJIAIOK U CLIOCOOBI
TIPUCOCTMHEHHSI
noTpeduTeNnei K TermI0Boi
cern. OcoOeHHOCTH
MOTOKOPACTIPEICIICHHS B
KOJIBLIEBBIX CETSIX.
I'uppaBnuyeckuii ynap B
TeroBoii cetu. /JIex/

1.2 I'uopaBnuyeckuii pacuer. 4 4 OIIK-3-31 JIT.1JI1.2 KM1,K P1
I'uapaBnuyeckuil pesxum OIIK-3-V1 JI1.3J12.1 M2
TEIJIoBbIX ceTeil. TemnoBoit OIIK-3-B1 IIK- | JI2.2 JI2.3
pacyer TerIonpoBoa. 1-31 [IK-1-Y1 JI2.4 J12.5
IIpouHocTHOII pacuer. [IK-1-B1 €]

[l'uppasnuyeckast
ycToiuuBocTb. /IIp/

1.3 MopenpoBaHue TEIIOBOK 4 2 OIIK-3-31 JI1.1 J11.2 KM1,K
cern B MATLAB. /J1a6/ OIIK-3-V1 JI1.3712.1 M2

OIIK-3-B1 IIK- | JI2.2 JI2.3
1-31 TIK-1-V1 J12.4 J12.5
[IK-1-B1 21

1.4 OCOOCHHOCTH 3KCILTyaTaI[H 4 60 OIIK-3-31 JIT.1JI1.2 KM1,K P1
TEIJIOBBIX CETell. OIIK-3-Y1 JI1.3J12.1 M2
IToBbIIEHME HAJIEKHOCTH OIIK-3-B1 IIK- J12.2 J12.3
CUCTEM 1-31 TIK-1-V1 J12.4 J12.5
tertocHa0xenus. /Cp/ IK-1-B1 a1
Paznea 2. UcTounnku
Tem10CHA0KeHU s
npeanpusTHil.

2.1 [IpompbInIeHHBIE KOTETBHBIC 4 8 OIIK-3-31 JIT.1JI1.2 KM1,K P1
— KaK UCTOYHUKH T'eHEpaIuu OIIK-3-V1 JI1.3J12.1 M2
tera. TOL] mpoMBIIUICHHBIX OIIK-3-BI TIK- | JI2.2J12.3
MPEIPUITHIA — KaK 1-31 [IK-1-Y1 J2.4 J12.5
HMCTOYHHKH FeHEPALUH [IK-1-B1 21
teruia. /Jlex/

2.2 HUcnonp3oBanue 4 4 OIIK-3-31 JIL.1J11.2 KMI,K P1
MaTeMaTHYeCKOTO OIIK-3-Y1 JI1.3J12.1 M2
MOJICTTUPOBAHUSI, IAKETOB OIIK-3-B1 IIK- | JI2.2JI2.3
MIPHUKJIAJHBIX IPOTPAMM, 1-31 TIK-1-V1 J12.4 J12.5
0aHKOB IaHHBIX IJIS1 pacueTa TIK-1-B1 21
CHCTEM TCIUIOCHAOKEHHS.

I'uopaBnuveckuii
pacuer. /TIp/

2.3 UccnenoBanue cucteMbl 4 2 OIIK-3-31 JIT.1J11.2 KMI1,K
ororenus. /J1a6/ OIIK-3-V1 JI1.3J12.1 M2

OIIK-3-B1 IIK- | JI2.2 JI2.3
1-31 TIK-1-Y1 J12.4 J12.5
[IK-1-B1 21




24 YTunuzanuruoHHbIE 87 OIIK-3-31 JI1.1 J11.2 KM1,K P1
KOTEJIbHEIE, TEIMJIOHACOCHBIE OIIK-3-Y1 JI1.3J12.1 M2
ycraHoBku U TOI, OIIK-3-B1 IIK- | JI2.2 JI2.3
HCIOJIB3YIOIINE BTOPUYHBIE 1-31 [IK-1-V1 J12.4 JI12.5
SHEPreTUYECKUE PECYPChI [IK-1-B1 21
npeanpustuil. CoBMecTHas
pabdota TOLI 1 MUKOBBIX
KkoTenbHbIX. IlocTpoeHue
MBE30METPUIECKOTO rpaduka
HaTOpOB JIBYXTPYOHO#

BOJSHOM TEIJIOBOM CETH.
TemuoBoii pacuer
tertonposoza. Iloctpoenue
rpaduKOB IEHTPAITHEHOTO
PETYIUpOBaHUS OTITyCKa
tenna. HomorpammHbIi MeTOL,
THIPaBINYECKOTO

pacuera. /Cp/

2.5 [loaroreka x 9 OIIK-3-31 KM2

9K3aMeHy /DK3aMeH/ OIIK-3-V1 21
OIIK-3-B1 IIK-
1-31 TIK-1-Y1
[IK-1-B1
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusTHs (KOHTPOJIbHAA padoTa, TeCT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KoHTponwsHOE Iposepsembie
KM P HHIIKATOPBI Bompocs! a7 moArOTOBKH
KOMIIETEeHIUH
KM1 Bonpocs! mist IK-1-31;IIK-1- IIpuMepHbIe BONIPOCHI AJIs1 YCTHOTO OIIpoca
YCTHOTI'O oIpoca YI;IIK-1-B1 1) 3anmumuTe ypaBHEHHE TETUIOBOTO PABHOBECHS 3/1aHUSL.

2) Yro takoe ko3 punreHT HHUIBTPALUH U KaK OH onpenernsercs?
3) Kak ompeznensiercst pacxo TEIIOTH HA BEHTAISALHIO?

4) Kaxk ompenemnsieTcs pacxo/ TEIIOTH! Ha Topsidee BOZOCHAOXKeHHe?
5) Kak crpouTtcst rofjoBoii rpaduk NpooHKUTENFHOCTH CE30HHOM
TEIUIOBOX Harpy3Ku MO 3aJJaHHBIM 3aBUCUMOCTSIM

Pacxo/I0B TEIIOTH! HA OTOIUICHNE M BEHTHIIAIINIO OT HAPYXKHOM
TeMIeparypsl?

6) 3aKpbIThIC U OTKPBITHIE CUCTEMBI TeIUIOCHA0KeHus. [IpenmyiecTsa
1 HETOCTaTKH.

7) Ipu xaxoi CTPYKType TEIUIOBOI Harpy3KH BO3ZMOXKHO IIPUMEHEHHUE
OJIHO- ¥l TPEXTPYOHBIX BOJSHBIX CUCTEM

TeIIoCcHa0xeHus?

8) KakoBo 3HaueHHe rpyNITOBBIX TEIUIOBBIX ITOICTAHINI B BOJSHBIX
TEIUIOBBIX CeTsIX?

9) IlpuBenuTe cXeMbl NPUCOEAMHEHHS OTOMUTEIBHBIX U COBMECTHBIX (C
TOPSTYMM BOJOCHA0KEHHEM) YCTaHOBOK

10) HazoBuTe 0COOCHHOCTH 3aBUCUMOM M HE3aBUCUMOM CXeM
MIPUCOETUHEHHS] TEITONO-TPEOISIONNX YCTAaHOBOK A00HEHTOB

K BOJIIHOM TEIJIOBOH ceTH.

11) Ha3HaueHne CMECUTENBHBIX YCTPOMCTB B y371aX MPHUCOCTHHCHUS
OTOTIUTENBHBIX YCTAHOBOK K TEIIIOBOM CETH.

12) Ykaxxnute BO3MOKHBIE CITOCOOBI PETryTMPOBaHUS TEIIJIOBOW HArpy3Ku
1 UX XapaKTePHCTHKH.

13) Ilepeuncnure 0COOEHHOCTH IEHTPATIBHOTO, TPYIIIOBOTO, MECTHOTO
Y MHIUBHIYAJILHOTO PEryJIupOBaHUsL.

14) OxapakTepusyiTe METO/IbI LIEHTPATBLHOTO PETYIUPOBAHUS?

15) Kax cTpownTcs TemiiepaTypHBIif rpaWiK 0 OTOITUTENEHON
Harpyske?

16) B uem 3axirodaercsi 0COOCHHOCTB IIEHTPAJIBHOTO PEryIUPOBaHHS
10 COBMEIIIEHHOH HAarpy3Ke OTOIIICHUS U TOPSIEro

BOJIOCHAOXKEHHUS?

17) Kak cTpouTcs NOBBIIEHHBIH TeMIIEpaTypHBIN rpaduk npu
Pa3HOPOJHON Harpyske?




18) B ueM 0COOEHHOCTH IIEHTPATBHOTO PETryIUPOBAHUS 3aKPBITHIX U
OTKPBITBIX CUCTEM TEITIOCHA0KCHUS?

19) B 4eM COCTOHUT METOIMKA THAPABIUYECKOTO pacyeTa
Pa3BETBIICHHBIX TEIUIOBBIX CETei?

20) Ykaxkure 0COOEHHOCTH OCTPOESHHUS IIbE30METPHUUECKOT0 Tpaduka.
21) Kak onpenensercst pabouuii Harop CETEBbIX HACOCOB BOTHON
Teru10Bo cetu? M3 Kakux ciaraeMelX OH COCTOUT?

22) 13 xakoro ycIoBUsI BEIOMPAETCs PACCTOSHUE MEXKITY
CEKIIMOHUPYIOIIHUMHU 3a/IBUKKAMU MarkicTpajbHbIX TETJIOBIX

ceren?

23) KakoBa OCHOBHAS LIeJIb OJIOKHPOBKU CMEXKHBIX Marucrpaneit
BOJISIHBIX TEIUIOBBIX CETen?

24) Yto BXOJUT B COCTAB IMJIPABIMYECKON XapaKTEPUCTUKH CUCTEMBI?
25) B ueM cOCTOUT METO[I TOCTPOCHHUSI CyMMAapHOH XapaKTePUCTHKH
TPYTIIBl M MapaIeIbHO BKIIOYEHHBIX HACOCOB?

26) B yeM cocTOUT METO/ NOCTPOEHUSI CYMMApHOH XapaKTepUCTUKU
TPYIITEI M TIOCIIEI0BATEIBHO BKIIIOYEHHBIX HACOCOB?

27) Yto Takoe TUAPABINYECKas YCTONINBOCTh CHCTEMBI
TeIuIoCHa0XeHus?

28) C moMoIIIpto Kakoro ko3 duiimeHTa mpou3BOIUTCS KOJTUIECTBEHHAS
OLICHKA TUIPABINYECKON YCTONUUBOCTH

A00HEHTCKUX YCTAaHOBOK?

29) Uro Takoe HeWTpasibHasl TOYKA TEIUIOBOM ceTn?

30) C moMOIIbI0 KaKOTO YCTPOICTBA MO IEPKHUBACTCS TIOCTOSTHHOE
JlaBJIeHHEe B HEUTpainbHOU TOuke?

31) Yro Takoe rupaBIMYecKuil ynap B TeroBoii cetu? Kakoa ero
IIpUYHHA

32) YkaxuTe OCHOBHOE Ha3HAUCHUE TEIUIOBBIX ITOACTAHITHH.

33) IlpuBeauTe NPUHIUIHAIBHYIO CXEMY TPYHIIOBOM MOJCTAHIUN
JKUJIOTO paiioHa.

34) Ilepeunciute OCHOBHBIC TPEOOBAHHS IPEIBSIBIIEMEIC K
KOHCTPYKIIUSAM TEIIONPOBOIOB

35) HazoBuTe COBpeMEHHbIE METOABI 3aIUTHI MOA3EMHBIX
TEIUIONPOBOOB OT HAPYKHOM KOPPO3HH.

36) YKaxuTe OCHOBHBIC METO/IBI 3AIUTHI MO3EMHBIX TEIUIONPOBOIOB
0T KOPPO3HU.

37) B yem npeumyliecTBa U HEIOCTATKU TEIUIONPOBOOB B IPOXOIHBIX
KaHaJaxX, HEMPOXOHbIX N OeCKaHAIBHBIX?

38) KakoBbl OCHOBHBIE TPEOOBAHUS K TETUTOM30JISIIIMOHHBIM
KOHCTPYKLHMSAM TETJIOMPOBOIOB?

39) KakoBbl OCHOBHBIE TPEOOBaHUS K TPyOam JUIs TEMIOMPOBOIOB?
40) MeToauKa TETIIOBOTO pacyueTa dJIEMEHTOB TEIUIOBBIX CeTei?

41) B uem 3akmodaeTcs METOJ] pacdeTa TeIIOBBIX IOTEPh U

ko3 durtnenTa 3¢ HEeKTUBHOCTH TETIOBON M30JISIIAN?

42) Yto moHMMAaeTCs IoJ] aBapuel M 4TO MOHUMAETCs 10T OTKa30M
CHCTEMBI TeIUIOCHAOKEHH?

43) Ha uem Oazupyercsi METOJ MOY4YaCTKOBBIX THAPABINYECKUX
UCTIBITAaHUHN CETEH 1JIs BBISIBIEHUS YUaCTKOB, IOPAXKEHHBIX KOPPO3UEii?
44) IepeuncnuTe METOIBI OOHAPYKEHUS M JINKBHIAINHI PA3PHIBOB U
HEIUIOTHOCTEH B TEIJIOBBIX CETAX.

45) Ykaxute OCHOBHbIE BU/IbI THIPABIMYECKUX U TETIJIOBBIX
UCTIBITAaHHH B TEIUIOBBIX CETSIX.

46) Kax npoBOAATCS UCIIBITAHUS TEIUIOBBIX CETEH HAa TEPMETHIYHOCTH?
47) B ueM cOCTOUT METOAMKA IPOBEIEHUS TETJIOBBIX HUCIIBITAHUN ceTeil
Ha MaKCUMaJIbHYIO TeMIeparypy?




KM2

DK3aMeH

IK-1-31;1IK-1-
V1;IIK-1-B1

Bompocs! k 9x3aMeny

1. Kiaccuukanus cucreM TemiocHa0XeHUs.

2.3aKphIThIe BOASHBIC CHCTEMBI TEINIOCHAOXKEH!s. JJocTOnHCTBA 1
HegocTaTku. Croco0B! IPUCOSANHEHHS oTpeduTeneit k
3aKPBITBIM CHCTEMaM TEIUIOCHA0KEHHS.

3.OTKpBITHIE BOASHBIE CUCTEMBI TEIIIOCHA0KEeHUsL. JIOCTOMHCTBA U
HegocTaTku. CrlocoOBI IPHCOSANHEHHS OTpeduTeNnei K
OTKPBITHIM CHCTEMaM TEIIOCHAOKEHUS.

4.ITapoBble cucteMsl TemIocHatxeHus. JIoCTOMHCTBA M HEAOCTATKH.
Crioco0BI IprCOeANHEHNUS TOTpednTENeH K MapOBEIM

CHCTEMaM TEIIIOCHAOKECHUSL.

5.Bb100p TemIoHOCUTENS U CUCTEMBI TeriocHa0xeHusi. OCHOBHBIE
MNPEUMYILECTBA BOJBI KaK TEMJIOHOCHTEIS 110 CPABHEHUIO C

apom.

6.Knaccuukanust HeHTpaaTbHbIX KOTEIbHBIX.

7. TennoBoit pacuer KOTeNbHOU. JJI1 KaKuX XapaKTepHBIX PEXKUMOB
MPOMU3BOUTCS pacyeT TEIUIOBOI CXEeMBI KOTEIbHON?

8. IlpuHnunuanpHas TEIIOBas CXeMa BOAOIPEHHON KOTEIbHOM.
9.IlpuHnunuanbHas TEIUIOBas cXeMa JABYXKOHTYPHOU BOAOTpeHHOM
KOTEJbHOM.

10.0OcHOBHOE U BCLIOMOTaTeNFHOE 000PYJOBAaHHUE BOIOTPEHHBIX
KOTEJbHBIX.

11.IIpuHIMNMaNbHAs TEMIOBas CXeMa IPOU3BOJCTBEHHON MapoBOit
KOTENBHOH (0HOAeadpaTOpHAs CXeMa).

12 IIpyHuunuanpHas TEMIOBas CXeMa ABYXeaspaTOPHOI
[IPOU3BOJICTBEHHON NTAPOBOM KOTEIbHOM.

13.0cHOBHOE U BCLIOMOTaTeNbHOE 000PYJOBAHHE MAPOBBIX KOTEIBHBIX.
14.IIprHIMNAaNbHAs TEIUIOBas CXeMa KOMOMHHPOBAaHHON
(mapoBogoTpeitHOif) KOTETBHOM.

15.0cHOBHOE 1 BCIIOMOTraTebHOE 000pyI0BaHHE KOMOMHHPOBAHHBIX
(TapoBOJOTPEHHBIX ) KOTEIBHBIX.

16. KommoHOBKa 060pyIOBaHUS IIEHTPAIBHBIX KOTEIBHBIX
(BomorpeitHo#, mapoBoi, KOMOMHUPOBAHHOM ).

17. Mertoapl peryIMpoBaHus TEIIOBOI HArpy3KH.

18. TemmepaTypHbIi TpaduK ceTeBOH BOABI IPH KAYECTBEHHOM
peryaupoBaHHH.

19. ITocTpoeHune TemrepaTypHOro rpauka CeTeBOH BOABI IIPH
Ka4eCTBEHHOM DETyJIMPOBAHIH TEIUIOBOI Harpy3KH.

20. 3anauu ruapaBIndeckoro pacyera. OCHOBHbIE pacUETHBIE
3aBHCHMOCTH THAPABINYECKOTO pacdyeTa BOISHBIX TEIJIOBBIX CETEH.
JIvnelHOE ¥ MECTHOE MaJieHUE NaBJICHHUS.

21. CxeMBl B KOHOHUTYpaINH TETIIOBBIX CETEH.

22. ITse3omeTpuueckuii rpaduk. [IpyHINIBI €10 HOCTPOCHHS.

23. OcHOBHBIE TPEOOBAHUS K PEKUMY JIABJICHUN BOJISIHBIX TEIUIOBBIX
ceTel.

24. OnpeneneHue NapaMeTpoB CETEBBIX U MOAMUTOYHBIX HACOCOB.
25. O6opynoBaHue TEIUIOBBIX ceTell. Tpacca U Ipopuib
TEMJIONPOBOIOB.

26. KoHCTpyKI# TemmonpoBoaoB. OCHOBHBIE TPEOOBaHHUS,
IperbsSIBIsIEMBbIC K TEIUIONIPOBOAM.

27. Iloa3eMHbIE TEIIONPOBOABI: B MPOXOHBIX, HOTYMPOXOJHBIX U
HEMPOXOIHBIX KaHaJIaX.

28. beckaHalbHbIE TEIUIOMPOBOIBI.

29. HagzeMHBbI€ TEIUIONPOBOIBL.

30. OnopsI TEIUIOBBIX CETEH.

31. KomneHcanus TeMnepaTypHbIX YIIMHEHUH TEMI0NPOBOIOB. THIIBI
KOMIICHCaTOPOB.

32. LlenTpanbHble TeroBbIe MyHKTH. HasHaueHue.

33. Cxema UEHTPAJIbHOIO TEIUIOBOTO MYHKTA.

34. ITpubops! ¥ CUCTEMBI aBTOMATHYECKOTO PETYIHPOBAHIS OTITyCKa
TEMJIOBOH 3HEPTUH, IPUMEHsIEMbIE B IEHTPAIbHBIX TEILUIOBBIX
MyHKTaX

5.2. Ilepeuenn paGoT, BHINOJIHSE

MBbIX 110 TUCHHHIIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hasparue ITpoBepsiemble
AGOTh AGOTEL UHIUKATOPBI Conep:xaHue pabOTHI
P P KOMIIETEHLIUI
P1 Kypcosas pabora IK-1-31;I1K-1- [o aucrmIuMHE BBITOJIHAETCS KypcoBas pabora.




Y1;IIK-1-B1

[IpumepHsIit TepedeHb TeM KypcoOBBIX paboT:

1) IIpoekt nmapoBoi MPOU3BOACTBEHHON KOTEIBHOM (TOILIUBO - Ta3,
Mas3yT, YroJb).

2) IIpoext BogOTrpeitHOi OTOMHUTENTBHOM KOTEIFHOH (TOILUTHBO - Ta3,
Mas3yT, yroJjb).

3) IIpoekT npon3BOICTBEHHO-OTOMHUTENBHOM KOTENBHOH (TOILIUBO - Ta3,
MasyT, yroJb)

4) IIpoexT TenIonoAroTOBUTENbHON yeTaHOBKH TOLI.

5) IIpoekT cucTeMbl TeIIOCHA0KEH S TpoMIpeanpusatus ot TILI.

6) IIpoexT cucTeMsI TeTUTOCHA0KEHHS IIPOMIIPEIIIPHATHS OT 3aBOJICKOM
apOBOU KOTENBHOM.

7) IlpoekT cucteMbl TermIocHa0) eHus KuIoro paiiona ot TOLL.

8) I[IpoekT crcTeMbl TEIIOCHA0KEHHSI KIJIOTO PallOHa OT BOJIOTPEHHOMN
KOTEIbHON

Lens BEIMOTHEHHS KypCOBOH paboThI 3aKmodaeTcsa B HOpMHPOBaHUU
3HAaHUI ¥ YMEHHUH, HEOOXOAUMBIX AT BBINOJIHEHHS PACUETOB U
OTIpeeIeHHsT MAaKCUMAIbHBIX TETUTOBBIX HAaTPY30K, TOPBIBAEMBIX
HCTOYHHUKOM TEIUIOTHI ¥ CHCTEMOH TEINTOCHA0)KEHHUS, pacdeTa TeIIOBOM
CXeMBI IPOU3BOJCTBEHHON MApOBOM KOTEJIBLHON U BEIOOpAa OCHOBHOTO U
BCIIOMOT'aTENBEHOTO 000pyI0BaHNS,

BBITIOJTHEHHS THIPABINIECKOTO PACUeTa 3aKPHITHIX BOSTHBIX TEIIOBBIX
CeTel.

3aiaHue Ha KypcOBYHO paboTy:

1) JIy11 ICXOMHBIX TaHHBIX BEITOJHAUTE PacdeT IO OTIPEAETCHHIO
KOJIMYECTBA TEIIOTHI, HEOOXOANMOT0 Ha OTOILICHHE,

2) Ilo paccunTaHHOMY KOJIMYECTBY TEIJIOTHI HOCTPOUTH IrpaduK
MPOJIOTKUTENBHOCTH TEIIOBBIX HArPy30K. BEIMOIHUTH

pacdeT TOIOBBIX PACXO0J0B TEIUIOTH Ha OTOIIEHHE, BeHTmmo 1 [ BC
noTpeOuTeNeH.

3) [ 3a1laHHOM TEIUIOBOM CXEMBbI TPOU3BOJICTBEHHON KOTEIBHOM
MIPOM3BECTH pacyeT TEIUIOBOH CXEMBI ¢ OIpeeNIeHHEM HEOOXOIMMBIX
Pacxo/I0B TEIJIOBBIX 1 MAaTEPHUAIBHBIX IIOTOKOB HA TEXHOJIOTHIECKHE H
BHYTPHUKOTEIbHBIC HYKBI.

4) Ilo pe3ynbraTam pacyera TEIUIOBOH CXEMBI IIPOM3BECTH BBIOOD
OCHOBHOTO H BCTIOMOTATEIBHOTO 000PyIOBaHNS

KOTEJIBHOM: KOTJIOarperaTsl, Iea3paTOpHbIe YCTAaHOBKH, PEIyKIIMOHHO-
OXJIaJJUTEIIbHYIO YCTAaHOBKY, HACOCHOE 000py0BaHue (IIMTAaTENbHBIH,
TOJIMMATOYHBIN, KOHJCHCATHBII HACOCHI M HACOC CHIPOI BOJIBI).

5) BeimomHAUTE TEIIOBOM pacuer nogorpesarens cereBoi Boas! (IICB) ¢
ompezieleHreM MOBEPXHOCTH TEMI000MeHa U IPOU3BECTH BBIOOD
cranaaptHoro [ICB

Tekymuit KOHTPOJIb 3a BEIIIOJTHEHHEM KypCOBOH pabOTHI
OCYIIECTBIsIETCS MpernoaBaTesieM IMyTeM MPOBEPKU pa3/iesioB B
COOTBETCTBUH C IJIAHOM BBITIOJTHEHUS.

KypcoBas paboTa, BEIIIOJHEHHAS! B COOTBETCTBUH C TPEOOBAHUAMUI
IpefoCcTaBIsAeTCs Ha Kadenpy Ut npoBepku. [IpaBuiasHO
BBIMOJTHEHHBIN KypcoBas paboTa noanexur 3amure. [Tyonudnas
3aIIUTa KypcoBOH paboThl IPEeyCMaTPUBAET JIOKIa 00ydaromerocs
IIPOAOIIKUTENBHOCTBIO 8-10 MUHYT.

B tekcTe cBoero moknana (BHICTYIUICHHUS) IPH 3aLIUTE MPOEKTA
00YJaIOIINHCS TOJDKEH OTPa3HUTh CIIEAYIOIINEe MOMEHTHI:

000CHOBaHKE BEIOOPA TEMBI pabOTEI;

eTIb PaboTHI,

conepxanue paboThl (TU1aH);

OCHOBHBIE PE3YJIbTATHI, TIOJyYCHHBIE B X0JI€ paOOTHI, BHIBOJIBL,
TIEPCIICKTHBEI IIPOJOIDKEHIS PabOTHI;

U3y4eHHbIE HCTOYHUKH;

OTBETHI HA 3aMEUaHUs, yKa3aHHBIE B PEIIEH3UH HAyYHOTO PYKOBOIUTES.
B mporiecce 3ammTeI 00yJarommiicss MOXKET UCIIOB30BaTh 3apaHee
3aroTOBJICHHBIE CXEMBI, TpaduKku, AuarpaMMel.

IIpu 3ammre paboTsl 00ydaroneMycsi HeO0X0AUMO UMETh MpHU cede:
MPOBEPEHHBIN KYpCOBOM MPOEKT (C YCTPaHEHHBIMH 3aMEUaHHUAMHU);
PELICH3NI0 HayIHOTO PYKOBOIUTEIS Ha KYPCOBOH IIPOEKT;

TEKCT CBOETO BBICTYIUICHHUS IIPH 3aIUTE KYPCOBOTO MIPOEKTA;

3a4ETHYIO0 KHUXKKY.

IMocre BEICTYIIICHUS 00YJarOIEMyCsl MOTYT OBITh 3aJaHBI
JIOTIOTTHUTEBHBIC BOTIPOCHI, CBSI3aHHBIE C COMIEPKAHIEM KypCOBOI
paboThI, OTBETHI HAa KOTOPHIE BIUSIOT HA OKOHYATENIbHYIO OLICHKY.




[IpumepHbIe BOIPOCH AMS 3aIUTHI KypcoBOil paboTh

1) OGocHyliTe PUHSATHIC PEIICHHUS B 3aBUCMMOCTH OT THUIIA CUCTEMBI
TEeIJIOCHAOKeHN S, BSIIMYMHBI M BU/IA PAaCYETHBIX

TETJIOBBIX HArPy30K.

2) Haiite monpobHOE ONHMCaHNE NPUHIUIUAIBHON CXEMBI
CHCTEMBITCIIOCHA0KCHHUS . HCTOYHUKA, TEIUIOBHIX CeTei 1
norpeduTene

3) Omuuure Ha3HaYEHUE M 0COOCHHOCTH IKCILTyaTallul 000PYJOBaHUS
T3L (neaspaTopoB, 6aKOB-aKKyMYJISITOPOB,

pereHepaTUBHBIX U CETEBBIX MTOJI0TpeBaTeNeH, KOHIEHCATOPOB,
CETEBBIX, TOIMUTOYHBIX, MTUTATEIBHBIX U JPEHAKHBIX HACOCOB, ...);
4) Bolnenure JOCTOMHCTBA U HEJOCTATKHU MPHHATHIX CXEM
MPUCOCTUHEHHMS IIOTPEONTENICH K TEIUIOBBIM CETSIM.

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

OK3aMEeHAIMOHHBIN OMJIET MO JUCLMILIMHE BKIIOYAeT B ce0s 1Ba TEOPETUUECKUX BONIPOCHI U 3a/1ady 10 TeMaM, H3JI0KEHHBIM B 4
paznene gannoit PIT/[. buers! xpansrcs Ha kadenpe u YTBEpXKICHBI €€ 3aBEIYIOIINM.

ITpumeps! 3a1a4 Ha SK3aMeEH:

1) OmnpenenuTs TEIIOBYIO HArPY3KY OTONHTENBHOM YCTAaHOBKHM W TEMIIEPATypy BO3IyXa B OTAIUIMBAEMBIX ITOMEIICHHUSX,
npu W=13800 /Ix(c*K), mpu Temnepatype temronocurens 80°C u u Temieparype HapyxHOro Bo3ayxa —2°C. PacueTHsle JaHHBIE
OTOMUTEIBHON YCTaHOBKH Xkuioro poma: 74,1 M/Ix c, Temneparypa Ha BbixoJie TerioooMenHuka 64,5°C, remneparypa Ha BXOJe
80°C , pacueTHas TeMmepaTypa Hapy:kHoro Bo3ayxa —35°C. Koaddunuent cmerrenust 2,2. PacueTHast BHyTpEeHHISI TEMIIEpaTypa B
nomemiennu 18°C. OTonuTenbHas yCTaHOBKA IPUCOEIUHEHA K TEIUIOBOM CETH 110 3aBUCUMOM CXEME.

2) Ornpenenuts ONTUMAIIBHBIE IO MUHUMYMY TEILIONIOTEPH ISl )KUIIOTO 3/1aHusl Ha-pykHbIM 00beMoMm V=200 Tbic.M3, a
TakKe 3HaYCHHE YJCTbHON TEIUIONOTEPH IIPH ONTHMANIBHEIX pasMepax. McxomHble qaHHbIe: cpeqHnil KodGUIMEHT Tertonepeadn
BEPTHUKANBHBIX orpaxae-auiil,5 Br/(M2*K); sxBuBasIeHTHBIH KO3 (OUIINECHT TEMIONEePEAaTH TOPH30HTAIBHBIX orpakaeHuiil Bt/
(M2*K); B mnane 3qaHus ©MeeT GopMy IpsSMOYroJbHUKA C OTHOIIEHHEM CTOpoH 10.

3) OmnpenenuTts pacxof TeIUla Ha BEHTWIAMIO C PEIUPKYIINCH 110 YKPYITHEHHBIM H3-MEpHUTENsIM. MecTo pactoioKeHus —
r. OpenOypr. PacueTHast TeMneparypa HapyKHOTO BO3/AyXa JJISl CHCTEM BEHTIIISAINHU C PelUpKysnuel npuaumaercs -10 °C.
PacuerHas Temneparypa Bo3/lyxa BHyTpH oTamuinBaeMblx nomerenui 18 [1C. O0beM 31aHus 0 HApY>KHBIM pa3Mepam 50 Thic. M3.

4) Omnpenenuts pacxof TeIUIa Ui TeXHOJIOTHYECKUX HYXKI OTIyCKaeMOTO HACBHIIICHHOTO mapa. Pacxoj HachIIEHHOro mapa
Ha TexHoJioruueckue Hy sl 11,1 kr/c. JlaBnenue HachleHHOro napa y norpeburens 5* 105 [1a. PacueTHas amuHa naponpoBoa
2,5 kM.

KomnsroTepHoe TecTupoBanue

Yro Takoe cHCTEMa TEIIIOCHA0XKEHNUS?

KOMIUIEKC YCTPONCTB, MPOU3BOISAIINX TEIIOBYIO SHEPTUIO U IMEPEAAOIINX €€ B BU/IE TEI-JIOHOCHTENS (BOIBL, BOJSHOTO Hapa UIN
TOPSIUEro BO3yXa) MOTpeOUTENto

cHCTeMa TEITOMPOBOOB C TEIMIOHOCUTEIEM

TOL, napoBble U BOJOTPEHHBIE KOTEIbHbBIE

U3 4ero noJIHOCTBIO COCTOUT CUCTEMa [IEHTPAJIN30BAHHOTO TEIUIOCHA0XKEHHs?
TEIJIOBBIE ITyHKTHI M a0OHEHTCKHE YCTAaHOBKU

HOTPeOUTENH, HICTOYHHUK TEIJIa U TEIJIOBBIE CEeTH

Y4acTKH TEIUIONPOBOJIOB

Ha xakux ByX OCHOBOTIOJIArafoIINX MPUHIUIIAX OCTPOEHA TEIUIO(PHUKAIIMOHHAS CHC-TEMa [IEHTPAIN30BaHHOTO TETIIOCHAOKECHUS?
JELEHTPaNn3aIus 1 IPOU3BOJICTBO TEIIOTHI

LEHTPAIBHOE IPOU3BOJCTBO U MOTPEOICHHE rOpsiueH BO/IBI U T1apa

[EHTpAITN3anns 1 KOMOMHIPOBAaHHOE IIPON3BOJICTBO TEINIOBON M AIEKTPHUYECKOI SHEPTUH

UTo Takoe 1 B KaKUX €JUHULAX OTPEeNsTCs TeIIoBas HarpysKa?

MOTPEOHOCTH JIFOOOTO TEIIIOBOTO MOTPEOUTENS B TEINIOBOM SHEPTUU B €AMHUILY BpeMeHH B BatTtax (BT, kBT, MBT)
TPOM3BOJICTBO TEIIOBOH 3Heprun B JHxoymsax (x)

nepeava TemIoBOi SHEPTUH OT UCTOYHHKA K oTpedurento B Jxoymsax ([Ix)

Buibl TETUTOBBIX HAarpy30K 110 00mieit Kiaccu(ukanuy 1 I3MEHEHHH BO BPEMEHH
[EHTPAIN30BaHHAS U ACIICHTPAII30BaHHASL

CEe30HHasl M KPYIJIOTOIMYHAS

KOMMYHaJIbHasl U TEXHOJIOTHYECKas

UTO OTHOCHUTCS K CE30HHOM TEMI0BOM Harpy3ke?
ropsiuee BOJI0CHa0)KEHHE




Harpy3Ka Ha IIPOMBILIUICHHBIE HYK/IbI
Harpys3ka OTOIUICHHUS U BEHTUIIALUU

Busp! TenoBsIx ceTell 0 CTENeHU OTKPHITOCTH
3aKpBIThIE (3AMKHYTBIE) U OTKPBITHIE (Pa30MKHYTHIE)
MapOBBIE U BOJSHBIC

OJTHO, IBYX H TPEXJIUHEHHBIE

MuHuMansHOE YKCI0 JIMHUM JJIs1 3aKPBITOM TEMIOBOU CETU
OJ/IHA — TTapOBasi UM BOJISTHAS

JBe - MOJaomas 1 oopaTHas

TPH — BOASIHAs, TapoBas 1 oOpaTHas

Bump! mpoxItaiké TEIJIOBEIX CeTeH

BO3JyIIHAs U Oe3BO3YyIIHAS

HO/A3EMHast ¥ OABOJHAS

noj3eMHas (KaHaJTbHAs M OeCKaHAIbHAS) U HAI3eMHas

B 3aBHCHMOCTH OT UCTOYHHKA IPUTOTOBJICHHUS TEIUIA PA3INYAIOT CUCTEMBI TEITIOCHA0KEHUSL:
LEHTPAIN30BaHHbIE U JACLEHTPAIN30BaHHbIC

OHOTPYOHBIE 1 MHOTOTPYOHBIE BOJISTHBIE

MHOTOCTYIEHYAThIe ¥ OJHOCTYIICHYAThIe

BO/JISIHBIE M TIAPOBBIE

BOJISTHEIE, TTAPOBIC M Ta30BHIC

BousiHbIe cHCTEMBI 10 CIIOCO0Y 1M01auM BO/IBI HA ropsiuee BOJOCHA0KEHHE AENAT Ha
MHOTOCTYIIEHUYAThIC U OJTHOCTYIIEHYAThIE

OTKPBITHIC M 3aKPhITHIC

[EHTPAIN30BaHHbIC U ICICHTPAIN30BaHHbIC

BO/JISIHBIE M TIAPOBBIE

OTHOTPYOHBIEC 1 MHOTOTPYOHBIE

CxeMbl MPUCOETUHEHUS] MECTHBIX CHCTEM OTOIUICHUS Pa3IMyaroTCs:
3aBUCUMBIE U HE3aBUCUMBbIE

OTHOCTYIICHYATHIE 1 MHOTOCTYIICHYATHIe

MapoBbIE U BOJSTHEIE

OHOTPYOHBIC 1 MHOTOTPYOHBIC BOJISTHBIC

OTHOTPYOHBIE 1 MHOTOTPYOHBIE TTAPOBEIC

B 3aBucuMbIX cxemax MPpUCOCANHEHUSA TENIIOHOCUTEIIb MOCTYNALT :
HEITOCPEACTBCHHO U3 TEIUIOBBIX CETEH B OTOMUTENBHBIC TPHOOPHI
13 TEIUIOBOM CETH B MOJIOTPEBATENh

13 TIOJIOTPEBATENs B TEMJIOBYIO CETh

HEMOCPEACTBCHHO U3 TEIUIOBBIX CETECH B aKKyMYIISTOD
HEMIOCPCACTBCHHO U3 TCIIJIOBBIX ceTeil B CMECUTEBHBIN y3¢ia

CucTeMbl TOpSYero BOJIOCHA0KEHHS 110 MECTY PACIIONIOKEHHSI HICTOYHHKA Pa3/ICIIIOTCS Ha:
C €CTECTBEHHO IIUPKYISAIHCH U ¢ IPHHYAUTECIBHON IIUPKYIISIIUCH

[EHTPATTU30BaHHBIC U JCIIEHTPATU30BAHHBIC

C aKKyMYJSITOPOM U 0€3 aKKyMyJIsITOpa

OJIHOTPYOHBIE U MHOTOTPYOHBIE

BOJISTHBIC W TIAPOBBHIE

PerynupoBaHue TEIIOBOM HArpy3KH II0 MECTY PEryIMPOBAaHUs Pa3INYaIoT :
LEHTPAJIbHOE, IPYIIIOBOE, MECTHOE

KOJINYECTBEHHOE U KaUE€CTBEHHOE

aBTOMAaTUYECKOE U PYYHOE

ITHEBMAaTHUYECKOE Y TMPABIMYECKOE

HIPSIMOTOYHOE U C PELUPKYIIALMEN

KauecTBeHHOE perynnpoBaHue TEIIOBON Harpy3KH OCYIIECTBIISETCS:
W3MEHEHNEM TEeMIIEPATYPhI TEIUIOHOCUTENS IPH IIOCTOSIHHOM pacxojie
M3MEHEHHEM PacXoJia TEIUIOHOCHUTEIS IIPH IMIOCTOSIHHON TeMITepaType
HPOITyCKaMU MOJauH TEIIOHOCHTEIIS

U3MEHEHHEM JIaMeTpa Tpyo

M3MECHEHHEM JIABIICHHS TEINTIOHOCHUTES

I'psi3eBUKH, 31€BaTOPBI, HACOCHI, OJOTPEBATENH SBISIOTCA 000PYIOBAHUEM:!




1T
MTII
TCIIJIOBBIX KaMep
TOIL

KOTEJIbHOM YCTaHOBKH

3anayeil ruIpaBIMYECKOrO pacyeTa TeIIOBBIX CETel SBIsIeTCS:
OIMPEACIICHUE MTOTEPH TCIIIIOTHL

oIpezieieHHe TUaMeTpa TPYO U MOTephb JaBICHHS
oTIpezieieHHe CKOPOCTH ABMKEHHS TETUIOHOCHTEIIS
OIIpezieeHNe MOTEPh PAcX0Aa TEIUIOHOCUTENS

pacyer TEeII0BOM Harpy3Ku

IToTepu naBneHus Npy IBMKEHUH TETUTOHOCHUTEIS IO TPyOaM CKJIaIbIBaeTCs U3 :
MOTEph AABJICHUS HA TPEHUE U MECTHBIE CONIPOTUBIICHUS

MOTEPh HAMOPa Ha TypPOYIEHTHOCTh JBHIKCHHS

MOTEPh TEIUIOTHI IPU TPEHUHU

MOTEPh TEIIOTHI Yepe3 U30ISLIMOHHBINA CIION

NOTEPb TEMJIOHOCUTEIIS

ITre30MeTprueckuii TpadrK O3BOJISIET ONIPEICTHUTh:
MIpeJIENIbHO JI0ITYCTUMBbIE HAIOPBI

JIABJICHUC MJIM HAIIOP B JIFOOOH TOYKE TEIIOBOW CETH
CTaTHMYECKUI HAIOp

MNOTEPH TEMIOTHI IPU ABUKECHUU TEIUIOHOCUTEILS
JaMeTp TpyoorpoBoia

Kommencarus TeMmnepaTypHbBIX YUTHHEHHH TPYO IPOU3BOIHUTCS:
[OJBUKHBIMU OLIOpaMH

HETO/BIKHBIMU OIIOPaMH

KOMIIEHCAaTOpaMu

3all0pPHOM apMaTypoil

HOJNUTOYHBIMU HACOCAMHU

TeruroBble IepeMeIeHus TEIUTONIPOBOI0B O0YCIIOBIICHEL:
JMHEHHBIM yUTHHEHHEM TPyO MpH HarpeBaHUU
CKOJIBKEHUEM OTIOp IPH OXJIKICHUU

TPEHHEM TEIJIONPOBOJIOB IO OIIOpe

CTaTUYECKUM HATIOPOM

MOTEPSIMU TETIOTHI PU ABHKEHUH TEIIOHOCHUTEIIS

IIpoxoaHble KaHATIBI OTHOCATCA K CJEIYIOLIEMY THITY TPOKIIAI0K:
HaJ3eMHOM

MMOI3EMHOM OeCKaHAIBHOMN

MOA3€MHOM KaHAJIbHOM

BO3IyIITHON Ha MayTax

MOJBOIHOM

KananbHble IpoKIafky TEIIONPOBOAOB MIPEIHAZHAUEHBI JUIS:

3alIUThI TEILUIONPOBOAOB OT BO3AEICTBUSA TPYHTA U KOPPO3UOHHOT'O BIUSAHUS II0YBBI
3aIIUTHI TEIUIOIPOBOIOB OT BO3ACHCTBUS aTMOC(HEPHBIX 0CAIKOB

3aLUTHI TEIUIOIPOBOJOB OT OTEPh TEIIIOTHI

KOMITCHCAII! TeMIICPATypHBIX yIJIHHEHUH TpyO

LUUPKYJISLMY TEIJIOHOCUTEILS

[Ipu npokianke B 0XHOM HAIPaBJICHUH HEe MEHee 5 TpyO MPUMEHSIOTCS:
HEIIPOXOJHbIC KaHAJIBI

HPOXOJIHbIE KaHAJIbI

TOJYIIPOXO/THBIC KaHABI

CTaJbHBIE TPYOBI

IJIACTMACCOBBIE KaHAJIBI

ITo npuHITHITY paOOTEI BEICOKHE CTOHKH MOAPA3IeNAIOTCS Ha:
JKECTKHE, THOKHE U KauarolHecst

BepTHKAIbHbIE, TOPU3OHTAIbHbIE

OJIHOBETBEBBIE, IBYXBETBEBbIC

BOJISTHBIC U [TApOBEIE

OJIHOTPYOHBIE 1 MHOTOTPYOHBIE




Ha3nauenue TenioBoi U30JISIIIUM:

3allyTa OT BO3JEHCTBUS TPYHTA

YMEHBLICHHE TEIIOBBIX MOTEPh

NoJIAepKaHNe TUAPABINYECKOTO PEXUMA TEIUIOBOM CETH
KOMIICHCAIINS TEMITEPATYPHBIX YUIMHEHUH TPYO

3aIUTHI TEIUIOTPOBOIOB OT BO3ACHCTBHS aTMOC(HEPHBIX 0CATKOB

TennonsonsMOHHbIE MaTEPHANIBI OJDKHEI 00J1aJaTh:
BBICOKHMH TEIUIO3aIIITHEIMI CBOHCTBAMH

BBICOKHAM KO3()(DUINEHTOM TEILUIONIPOBOJHOCTH
KOPPO3UOHHO- arpeCCUBHBIMU CBOWCTBAMHU

HHU3KHUMH TEIUIO3AIINTHBIMHA CBOHCTBAMU

BBICOKHMH MEXaHHYECKUMH CBOHCTBAMH

AHTHKOPPO3HOHHYIO 00pabOTKy HapyKHOH IOBEPXHOCTH TPYO IPH TemIiieparype Ten-ioHocurens 10 150° C npou3BoasAr:
OUTYMHOM TPYHTOBKOH

OeH3UHOM

OpraHUYECKUMH PACTBOPUTEISIMH

MHUHEpaIbHOM BaTOM

JFOOBIM TEIION30JIIIIMOHHBIM MaTePHAJIOM

TennoBble TOTEPH B TEIJIOBBIX CETSX OBIBAIOT:
JIMHEHHBIE U MECTHBIC

B OKPYXAIOIIYIO CPey Yepe3 TEIUION30IIAIHIO
THAPABJINYECKHE U CTAaTHUECKHE

aBapuiiHble U 6a30BbIC

HETIPEPHIBHBIC U IEPUOTHICCKIC

K ocHoBHOMY 060pynoBanuto TOL] orHOCsATCS :
HACOCKI U ITOJIOTPEBATEIH

Terionposoasl U1 POY

KOTeN U TypOuHa

LTI u MTII

TEIJIOBBIE Y3716 U a0OHEHTCKHE BBOBI

Bononoaroroska i TEIUIOBBIX CETEH BKJIIOYAET CIEAYIOLIUE ONEPALIUU:
MeXaHnIeckoe (QHIBTPOBaHHE

OCBETJICHUE, YMATYEHHE, Aea3paLus

perenepanus HOHUTOB

B3pBIXJIEHHE U OTMbIBKA HOHUTOB

pereHepanus 1 OTMbIBKa HOHUTOB

HcnpiTaHus TEIUIOBBIX ceTell ObIBAIOT:
TNEPBUYIHBIC U IIJTAHOBBIC

HaJIaJOYHBIC 1 aBapHﬁHBIe

ITYCKOBBIC U OKCILUTYTAallMUOHHBIC
HENPEPBIBHBIC U IICPUOINICCKHC
JICTHUC U 3UMHHUC

3ajmadeii HalaIKu TEIUIOBBIX CETEil sIBIseTCS:

ofecIieyeHre PacyeTHOTO PaclpeneeHNs TSINIOHOCHTENS Y BeeX IoTpebuTenei
oTpezieieHNe INIOTHOCTH M IIPOYHOCTH TPYOOIIPOBOIOB

OmpezeNeHre OTeph Temia

KOMITICHCALUS TEMIIEPATyPHBIX YUIMHEHU TpyO

obecrieueHne 6e3aBapHIHON SKCIITyaTalllH TEIIOBBIX CeTeH

s TernocHaOxeHus moTpeduTeneil NCnoab3yITCs TeMIOHOCUTENHN:
BOJIa ¥ BOASHOM nap

JILIMOBBIE Ta3bl

WHEPTHBIE T'a3bl

MEPErPETHIN Map

ropsiauil Bo3yx

JUIMTENPHOCTh OTONUTENBHOIO CE30HA 3aBUCHUT OT:
MOIIHOCTH CTaHIIUU

KIMMAaTUYECKUX YCIOBUMI

TEMIIEpPATyphl BO3/yXa B IIOMELLEHUAX




TEMIIEPATYPhbI TCTINIOHOCUTEIIA
IMOTEPH TECIJIOTHI TEIIJIOHOCUTEIIA

CucreMa IeHTPaIM30BaHHOTO TEIUIOCHA0KEHUS BKITIOYAET B CeOs:
HCTOYHHK TEIUIOTHI, TEIUIONPOBO/IbI, TEIJIOBBIC MTYHKTHI

WCTOYHHK TEIUIOTHI, HOTPEOUTETH

IITIT 1 aOOHEHTCKHE BBOIBI

MTII u IITII

KOTEN U TypOuHYy

[To xapakTepy HUPKYISAIAN Pa3INIal0T CHCTEMbI OTOIIICHHS:
C €CTECTBEHHBIM U NPUHYAUTEIBHBIM JIBUKEHHUEM BOJIBI
OTKPBITBIE U 3aKPBIThIE

[EHTPAIN30BaHHbIC U ICICHTPAIN30BaHHbIC

BOJISTHBIC U [TAPOBEIE

OIHOTPYOHBIC 1 MHOTOTPYOHBIC BOJISTHBIC

M3meHeHne TeMneparypsl TEIUIOHOCUTENS P MMOCTOSTHHOM €TI0 PacXo/e OTHOCUTCS K METOJTY PETYJIMPOBAaHHS TEIIOBOH HArPY3KH:
KOJIHMYECTBCHHOMY

HPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOAUYHOMY

M3MmeHeHue pacxoia TEIUIOHOCUTENS IIPU IOCTOSIHHOM €ro TeMIepaType OTHOCUTCS K METOly PerylIMpOBaHUs TEIUIOBOM HATPY3KHU:
KOJIMYECTBEHHOMY

HpPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOAUYHOMY

B He3aBUCHMBIX cXeMax MIPUCOEIUHEHUS TEINIOHOCUTENb OCTYAET
HEMOCPEACTBEHHO U3 TEMJIOBBIX CETeH B OTOMUTENbHBIE MPUOOPHI
U3 TEIIOBOM CETH B OAOTPEBATEND

U3 TOJIOTPEBATENS B TEIIOBYIO CETh

HEMOCPEACTBEHHO U3 TEILUIOBBIX CETEH B aKKyMYJISITOP
HENOCPEACTBEHHO U3 TEIUIOBBIX CETEH B CMECHTENBHBIN Y3€ll

B omHOCTYIIEHYATHIX CHCTEMaX TEIUIOCHA0KEHHS ITOTPEOUTENN IPUCOCANHSIOT:
HEMOCPEACTBEHHO K TEMJIOBBIM CETSIM

k LITII

Kk MTII

K KOTEJIbHOH yCTaHOBKE

K TEIIOBOMY Y311y

CereBast BoJIa HCIIOJIB3YETCS KaK TPEIOINasi Cpesa Ul HarpeBaH!Us BOAOIPOBOIHOM BOMKI B!
OTKPBITBIX CUCTEMax

3aKpPBITBHIX CHCTEMax

MApOBBIX CHCTEMax

OJHOTPYOHBIX CHCTEMax

MHOTOTPYOHBIX BOJSIHBIX CHCTEMax

OmMH ¥ TOT ke TEIIOHOCHTENb UPKYITHPYET KaK B TEIUIOCETH, TAK ¥ B OTOMUTEIBHON CUCTEME
B 3aBHCHUMBIX CXEMax MPUCOCIUHCHHS

B HE3aBHCUMBIX CXEMax IMPHUCOCANHECHHS

B OTKPBITBIX CUCTEMaX

OHOTPYOHBIX CHCTEMaxX

MHOTOTPYOHBIX CHCTEMax

Jlns peryaupoBaHUs TEMIIEPaTypsI BOABI B ITOJAIOIIEM TPYOOIIPOBOJE TEIUIOCETH YC-TaHABIUBAIOT:
IpsI3€BUKU

110JI0TPEBATENH

3IIEBATOPBI

[OJIUTOYHBIE HACOCHL

KOH/ICHCATOCOOPHUKH

ITocrosHCTBO pacxona BOABI 00eCIICUNBACTCS:
peryisiTopamMu pacxoja




peryasTopaMu TeMIepaTyps
JPOCCENBHBIMY IaioamMu
MOJIOTPEBATEIIMHI
3JIeBaTOpaMu

[IlepoxoBaTocThIO TPYOBI HA3BIBAIOT:

TYpOYICHTHBIH PEXUM IBHKEHHS TSIUIOHOCHTEIS

BBICTYIIBI 1 HEPOBHOCTH, BIHSIONINE HA TMHEHHBIC TOTEPH JaBICHHS
THIIPABIMYECKUE COPOTUBICHHUS

MIOTEPH Haropa Ha THIPABIMYECKUE CONPOTHUBIICHAS

HOTEPH TEeMIEePaTyphl TETIOHOCHTEIS

ﬂaBJ’IeHHe, BBIPpA’)KCHHOC B JIMHEHWHBIX CANHHUIAX U3MCPCHUS, Ha3bIBACTCA:
TUAPOAVNHAMUYCCKUM NABJICHUCM

MBE30METPUICCKUM HATOPOM

TCOMETPHUUICCKUM HAIlOpOM

CTaTHYCCKHUM JaBJICHUCM

HU30BITOYHBIM JaBJICHUECM

[IpenenbHO AOTYCTUMBII HAMIOP AJISE YYTYHHBIX PalaToOpOB:
80 m

140 m

60 M

20 m

200 m

ABapuiiHasi MOAIIMTKA B 3aKPbITBIX CUCTEMaX TEIIIOCHA0)KEHUsI IPEIyCMaTPHBAETCS B pa3sMepe:
2%

12%

22%

90%

33%

I'mpaBIuYecKuM pEKHIMOM TEIUIOBBIX CETeH ONpeNeNnsieTcs:

B3aMOCBS3b MEXy TEMITEPaTypOil TEITIOHOCUTEIS B €r0 PAcX010M

B3aMMOCBS3b MEX/Y PACXO0JIOM TEINIOHOCHUTEINS U JABICHUEM B Pa3IMYHBIX TOYKAX CHCTEMBI
B3aMMOCBSI3b MKy PACXOI0M TEIUIOHOCHTENS M €0 COMPOTUBICHUEM

THJIPABIMYECKHE COMTPOTHBIICHHUS

K02()PUIIUEHTOM TETTOPOBOHOCTH

Pacuer ruapaBnnyeckoro pexxuma CBOJAUTCS K OIPEEIEHHUIO :
MOTEPh AABJICHUS MPU U3BECTHBIX pacxoax BOIbI

pacxo0B BObI IPU 33JaHHOM JJaBJICHUU

COTIPOTUBJIEHUS CETU

k03 QUIHEeHTa TETUIOTIPOBOHOCTH

MOTePh TEIIOTHI TEINIOHOCUTEIS

PenykumonHo-oxnaautensuelie ycraHoBkd (POY) cimyxkar s
M0/I0TPEBA CETEBOI BOIBI

BBIPAOOTKH OCTPOTO Mapa

CHIDKCHUS IaBJICHHS M TEMIIEPaTyphl OCTPOTO rapa

3aIIUTHI TEIUTONIPOBOIOB OT BO3ACHCTBUS aTMOC(EPHBIX 0CATKOB
IUPKYJISIAH TEITIOHOCUTEIS

[TapoBble KOMIpECCOpPbI CayKaT UIs:

TIOBBIIIIEHHS JaBICHHS T1apa

MOBBIIIEHHS TEMIIEPATYpPhI Iapa

MOHMKEHUS 1aBJIECHUS I1apa

o0ecrieyeHus! IUPKYISAIUN TEIIOHOCUTEIS

3aIIUTHI TEIUIONIPOBOIOB OT BO3ACHCTBIS aTMOC(EPHBIX 0CaKOB

Jeaspanus npeaHasHayeHa JUis:

yIaJIeHUs U3 BOJIbl PACTBOPEHHBIX COJIEH

yAaJIeHUs U3 BOABI IPyOOJHCIEPCHBIX pUMecei
yIaJleHHs U3 BOJIbI KUCIIOPOJA U YIJIEKHCIIOro rasa
yIaJeHus U3 BOJBI HAKHIIe0OpazoBaTeel
CHIDKEHHMS JABJICHUS U TEMIIEPATYPbl OCTPOTO Napa




CucreMa OTOIUICHHS TOTYYaeT TEII0 HE3aBUCUMO OT CUCTEMBI TOPSTYET0 BOIOCHA0-KEHNUS TIPH:
CBsI3aHHOM Mogave

CMEIIaHHOM ITo1aue

HE3aBUCUMOM Togaye

3aBHCHMOM MoJavue

HOpMaJIbHOM To1a4ye

Cxemsl cO0pa KOHAEHCATa B IAPOBBIX CUCTEMAax OBIBAIOT:
OTKPBITBIMU U 3aKPBITBIMH

TapauIeIbHBIMU U TIOCJIEIOBATEIbHBIMHU

HIPSMOTOYHBIMU M TIPOTUBOTOYHBIMHU

3aBUCHMBIMH M HE3aBUCHMBIMHU

HPSIMOTOYHBIMH ¥ CMEIIAHHBIMHU

Jlns mojmepxKaHus 3aJaHHBIX TAPaMETPOB TEIIIOHOCHTEIS, OCTYIAIOIIEr0 B CUCTEMBI OTOILICHHUS, TOPSYEro BOJOCHA0KEHUS
TETUIOBBIE ITYHKTHI OCHAIIAIOTCS:

KOHJICHCATOCOOPHUKAMHU

CMECHTENIFHBIMH HaCOCaMHU

ABTOMAaTHYECKUMU PEryJIsiTOpaMu

IpsI3eBUKaMU

3all0pHON apMaTypoil

Perynsropsl, paboTaromue ¢ HCIOIb30BaHUEM ITOCTOPOHHEr0 NCTOYHHKA SHEPTUH, Ha3bIBAIOTCS:
PEryIsITOpaMHy TaBICHAS

PEryIsITOpaMH TEMIIEPATYPHI

00paTHBIM KJI1allaHOM

pEryssTopaMu MpsIMOTO JICHCTBUS

peryasTopaMy HEPsIMOTO IeHCTBUSA

CucTeMBbl ropsiuero BOJIOCHA0XKEHHUS , COCTOSIIIE TOJIBKO U3 MOJAIOIINX TPYOOIIPOBOJIOB, HA3bIBAIOTCS:
KOJIBLIEBBIE

3aKpBIThIE

LHUPKYJISALMOHHBIE

TYIUKOBBIE

LEHTPAIU30BAHHBIE

COBOKYIMHOCTb MEPOTIPUATHH M0 U3MEHEHHIO TETUIOOTAa4U IPUOOPOB B COOTBETCTBUH C U3MEHEHUEM MOTPEOHOCTH B TETIIE
HarpeBaeMbIX UMH CPEJl, Ha3bIBACTCA:

peryinupoBaHueM OTITyCKa TeIlla

aKKyMyJIHPOBaHUEM Terlia

OIIPECCOBKOH CHCTEMBI TEIIOCHAOKEHHS

MPOMBIBKOH CHCTEMBI TEIUIOCHA0KEHHS

UCTIBITAaHUEM CHCTEMBI TeILIOCHAOKEHHS

YKJ'IOH TCIIJIOBBIX CeTefI Ha y4aCTKax JOJDKCH NPUHUMATBCA:
He 6onee 0,002

0,2-0,8

He menee 0,002

HE UMCECT 3HAUYCHUA

He 6oiee 0.05

st cOopa Bark B MOHMKEHHBIX TOYKaX TPACCHl YCTPAMBaIOT!
IPUSMKU

BO3YLIHUKH

HU3KUE OIOPbI

CaJIbHUKOBBIE KOMIIEHCATOPbI

KaMephl

TeruonpoBobI MPOKIIAAbIBAEMbIE OECKaHATBHBIM CITOCOOOM, B 3aBHCHMOCTH OT XapaKTepa BOCIIPHUSATHS BECOBBIX HaIPy30K
MOJIPa3/ICISIOT Ha:

noJaromue u oopaTHble

OETOHHBIE U JKENE300ETOHHEIE

MaruCTpaibHbIC U MECTHBIC

MOHOJIHUTHBIE U 3aCBIIHBIE

pasrpyKeHHbIE U HEPa3rPyKEHHBIE

ITo nmpuHIIUTY pabOTH KOMIEHCATOPHI MOAPA3ACISIIOTCS Ha!
rHOKME U BOJHHUCTHIC IAPHUPHOTO TUIA




CaJIbHUKOBBIE U JINH30BLIE
OCEBBIE U paHalIbHbIE

MOJIBM)KHBIE Y HETIOABHKHBIE

C TIpeABapUTEIBHON PACTKKOM 1 O3 MpeABapUTETbHON PaCTIKKU

Jlst BOCTIpHSTHS yCHIINH, BO3HUKAIOINX B TEIUIONPOBOJAX, U TIEpejady UX Ha HECYIHe KOHCTPYKIUH MM TPYHT YCTaHABINBAIOT:
OTIOPHI

KOMITICHCATOPBI

3alOpHYIO apMarypy

KOHJICHCATOCOOPHUKH

KOJIOJIIBI U IPUSMKH

Jliis 3akperuieHus TpyOOnpoBoAa B OTACIBHBIX TOYKAX M BOCIPHUATHS YCHIIUH, BOHUKAIONINX HA y9aCcTKaX, MpeIHa3HAUYCHBI:
JKEJIe300CTOHHBIC KaHAJIbI

KOHJICHCATOCOOPHUKH

KOMITCHCATOPbI

TIOJIBHYKHBIC OTIOPBI

HEITOIBIKHBIEC OMTOPHI

B pesynbpTare B3auMoAEHCTBYUS METaNIA C arPECCUBHBIMH PaCTBOPAaMHU TPYHTA BO3HUKAET!
NEKTPOXUMHYECKA KOPPO3US

XUMHYECKask KOPPO3us

TEMJI00Ta4ya OT TETUIOHOCUTEIS

TEIUIONIOTEPU

TeMIIEpaTypHOE yUIMHEHUE METallIa

3agadeil rHAPaBINYECKOTO PacyeTa TEIIOBBIX CETEH ABIAETCA:
OIIpeiesIeHNE TEIIOBBIX IOTEPh

oIpezieneHne MOoTeph JaBICHUS TEIJIOHOCUTEN U AUaMeTpa TpyoonpoBoaa
ofpezieneHne JOMyCTUMOr0 HaNpsKEHUs. MaTepuana Tpyobl

oTIpezieIeHHe TOJIIINHEI CTCHKH TPYOBI

OIIpeieNIEHHE PACX0/1a TEIJIOHOCUTENS

Pa3HoCTb HAaNlOPOB B NMOJAIOIIEH M OOPATHOM JIMHUSIX ISt JTI0O0H TOUKH CETH Ha3bIBACTCS:
pacrosaraeMbIM HaIloOpoM

CTaTUYECKUM HAIOPOM

I'bE30METPHUYECKUM HAIIOPOM

CKOPOCTHBIM Haropom

noTepel Haropa

HefiTpanbHoii Ha3pIBaeTCS TOUYKA, B KOTOPOM:

CTAaTUYECKUN HATIOp paBEH HYIIO

MaKCHMaJbHbIH IbE30METPUYECKUI HALIOP

MOJIIEP’KUBAETCS TIOCTOSIHHBINA HAIOpP, Kak IIPH THAPOIMHAMUYECKOM, TaK U IIPU CTATUYECKOM PEXHMAaX
MUHUMAaJIbHBIN TbE30METPUUECKU HATOp

IIPY CTATUYECKOM PEXHMME HANIOP COOTBETCTBYET MAKCUMAIBHO JOIyCTUMOMY

Orormutenne, pu KOTOPOM I'€HEPaTOp TEIUIA U HarpeBaTeNbHbIH NPUOOP KOHCTPYKTUBHO CKOMIIOHOBAHBI BMECTE U YCTAHOBIICHBI B
00orpeBaeMoM TTOMEICHUH, Ha3bIBACTCA:

MECTHBIM

LEHTpaJIbHbIM

BO3/YLLHBIM

BOJISIHBIM

apOBBIM

ITo nmpeobnanaroreMy BUIy TEIUIOOTAUN HATPEBATEIBHBIX MPHOOPOB CUCTEMBI OTO-TUICHHS OBIBAIOT:
BOJISIHBIC U TTAPOBBIE

MECTHBIC ¥ ICHTPAJIbHBIC

JIY9UCTHIE, KOHBEKTUBHBIE, MTAHETHHO-TYINCTHIE

KOHBEKTHUBHBIC M PaTUAIIOHHEIC

HHU3KOT'0, BBICOKOTO JaBJICHHS

OCHOBHBIM PJIEMEHTOM CHCTEMBI OTOILIEHUS SIBIISFOTCS:
reHeparop Teruia

HarpeBarelibHble TPHOOPHI

TCIUIOIIPOBOABI

oborpeBaeMble TOMEIICHHS

KOTCJIbHAsA




OTonuUTEeNbHBIN MPUOOP, BBITOHEHHBIH U3 CTATBHBIX TPYO, HAa KOTOPbIE HAHOCHUTCS IJIACTUHYATOE OpeOpeHue, Ha3bIBACTCS:
paauaTopom

OTONUTEILHON ITaHEIbIO

pebpucTbie TpyOBI

3MEEBUKOM

KOHBEKTOPOM

CucteMbl BOASHOTO OTOILIEHUS 10 CIOCO0Y UPKYISALUHU BOJBI ASNATCS Ha:
C €CTECTBEHHO! LIUPKYJIALUEH U ¢ HACOCHOU LIUPKYJIALUEH

JIBYXTPYOHBIC U OXHOTPYOHBIE

MECTHBIE U LIEHTPAIIbHbIE

TYMHUKOBBIE U C TIOMYTHBIM JBHKEHHEM

C BEpXHEH 1 HIKHEW pa3BOIKON

ITo MecTy pacnoIoKeHUs! pacIpeleIUTENbHBIX TOPU30HTAIBHBIX TPYOOIIPOBO/IOB rOPSIYEro BOJOCHA0KEHUS CHCTEMBI OTOILICHUS
JIENATCS] HA CUCTEMBI:

C €CTECTBEHHO! LIUPKYIALUEH U C HACOCHOU LIUPKYJIALUEH

C BEpXHEH 1 HUKHEN pa3BOJIKOM

JIByXTPYOHBIC M OTHOTPYOHBIC

TYIHUKOBBIE U C TIOIYTHBIM JBHXECHIEM

MECTHBIE U I[EHTPaJIbHEIE

CHCTeMBI TapOBOTO OTOIUICHHUS 0 CBSA3U ¢ aTMochepoii ObIBaIOT:
HHM3KOTO, BBICOKOTO JaBJICHUS

JBYXTpYOHBIE U OTHOTPYOHBIE

3aMKHYTBIC H Pa30MKHYTHIC

OTKPBITHIE U 3aKPHITHIC

TYIHUKOBBIE ¥ C MOMYTHBIM JIBHXKEHHEM

[Tpr HEOOXOIUMOCTH MTOHMKESHUS TABJICHUS Mapa Mepe]] CHCTEMOM MapoBOT0 OTOTUICHHSI YCTAaHABIMBAIOT:
PEMYKIIMOHHBIE KIIATIAHbI

KOHJIEHCAaTOOTBOIUHK

Hacoc

PETYISATOp NaBICHUS

2JIeBaTop

CucTeMbl BO3AYIIHOTO OTOIUIEHHS IO BUAY NEPBUYHOIO TEMJIOHOCUTENS NOAPA3EIAIOT Ha:
MECTHBIE U LIEHTPAJIbHBIE

C €CTECTBEHHOM LIUPKYJISALMEN U C HACOCHOW HUPKYJIALUEH

PELUPKYIISALMOHHBIE U IPSIMOTOYHBIE

TYIUKOBBIE U C MOIYTHBIM JIBUKEHUEM

[apOBO31YIIHbIE, BOLOBO3AYLIHbIE

B nomerienusix, B KOTOPbIX BO3AYX HE 3arpsI3HEH BPEAHBIMU BELLIECTBAMU NIPUMEHSIOT CUCTEMbI BO3YILIHOI'O OTOIIEHUS:
C YaCTHYHOHU peLpKyIALueH

C TIOJIHOM peLMpKyIsALen

HpsIMOTOYHBIE

C MapauIeNbHBIMU CTPYSIMHU

C BEEPHBIMHU CTPYSIMHU

EMKocTh, IpeqHa3HadeHHas U XpaHESHUs TOPsUeit BOBI B IENAX BRIPABHUBAHUS CYyTOYHOTO TpadrKa pacxoaa BOJbI B CHCTEME
TEIUIOCHA0XKEHHS, a TAKXKe JJISl CO3JJaHUs M XpaHEeHHs 3armaca MOAMUTOYHON BOIbI HA HCTOYHHUKE TETUIOTHI, HA3BIBACTCSI:

KOTeI

KOHJICHCaTOCOOPHUK

BOJIOTIOIOTPEBATETD

TPsI3EBUK

0aK-aKKyMyJISATODP Topsiaeii BOIBI

UTII- sro:

MYHKT TTOAKIFOYCHUS CUCTEMbI OTOILICHUS, BEHTH/ISILIUK U BOJOCHAOKEHHS 30aHUsI K PACIIPEACTUTEIBHBIM CETSIM CHCTEMBI
TETJIOCHA0XKEHUSI MUKPOpaiioHa

MYHKT ITOJKITIOYEHHS CHCTEMBI TEILIONPOBOIOB MUKPOPAOHa K PACIIPEACTUTEIEHBIM CETSIM TOPSYEro TeIUIOCHA0KEHUS U
BOJIOTIPOBOJA

€MKOCTb, MPEAHA3HAYCHHAS IISI XPAHCHHUS rOpsYeii BOJBI B LIEJIIX BRIPABHUBAHMS CYTOYHOTO Tpad)uKka pacxoia BOJIbI B CHCTEME
TEIUIOCHA0XKEHMS, a TAKXKE JJIs1 CO3JIAHUS ¥ XPaHCHHUS 3araca MOAIMUTOYHOW BOJIbI HA HCTOYHHUKE TETIIOTHI

COBOKYITHOCTh YCTPOHCTB, 00ECTIEUNBAIOINX HATPEB XOJIOJHON BOBI M pacIipeieNieHre ee 1Mo BOA0Pa300pHBIM prUdopam
KOMIUIEKC 000pYIOBaHHs, C IOMOIIBI0 KOTOPOr0 CUCTEMa OTOIUICHHS, BEHTWISALMH M KOH-IUIIMOHUPOBAHUS BO3/IyXa




TMPUCOCAUHACTCA K TCIUIOBBIM CETAM

COBOKYITHOCTD YCTPOMCTB, MpeTHA3HAYCHHBIX JUTS MIEPEIadn U pacIpeelIeHHs TEIIOTHl OT NCTOYHHKA K TIOTPEOUTEISM,
HAa3bIBACTCS:

BOJIOIIOIOTPEBATEIb

KOTeJIbHast

TEIIOBas CETh

T3I

a0OHEHTCKHUM BBOJI

COBOKYITHOCTB YCTPOHCTB, 00ECIEINBAIOIINX HATPEB XOJIOAHON BOJBI U pacIpeelICHHe ee 0 BOAOPa300pHEIM mpubopam,
Ha3bIBAETCSL:

TETUIOBAs CETh

CHCTEMa TEIIIOCHA0KEHUS

LTI

BOJIOTIOIOTPEBATENb

CHCTeMa TOPSTYEro BOTOCHAOKEHHS

C Kakol epHOIMYHOCTBIO IOJDKHBI pa3pabaThiBaThCs THAPABIMIECKUE PEKUMBI BO-ISHBIX TETUIOBBIX CETEH ISl OTONMUTEIBHOTO U
JIETHETO NEPUOI0B?

OUH pa3 B IIATH JIET

HE pexe OHOTO pasa B TpU roja

€KETOTHO

CIKCKBAPTAIILHO

KeMm yTBepsKIat0TCs TOJIOBBIC IUTAHBI PEMOHTOB TEIUIOBBIX 3HEPTOYCTaHOBOK?

OTBETCTBCHHBIM 32 MICIIPAaBHOE COCTOSHIE M 0€30TIaCHYI0 SKCIUIYaTallHI0 TEIIOBBIX YHEPTO-YCTAHOBOK
TJIABHBIM MEXaHHKOM

HAYaJIbHUKOM CITY’KOBI TPOM3BOICTBEHHOTO KOHTPOJIS

PYKOBOJHTENIEM OpPTraHU3auu

MOo3KHO M TPUMEHATD 3aIIOPHYIO apMaTypy B KauecTBe Peryaupyromeii?
MO>KHO Ha TPyOOIIPOBO/IaX TEIUIOBBIX CEeTel

MOYHO, ECIIM €CTh pa3penienne Pocrexnanzopa

MO3KHO, €CJIM 3TO IPELYCMOTPEHO IIPOEKTOM

HE JOMYCKAeTCsl HU MIPU KaKUX YCIOBUSX

Kakne 3armyniku He IPUMEHSIOTCS B KOJIEKTOpax auamerpoM 6omnee 500 Mm?
IUIUNTHYECKHE

HPHMEHSIOTCS BCE BUBI 3aIJIyIIEK

IUTOCKHE MIPUBApHEIE C pedpaMu

IUIOCKUE HaKJIaJHbIe IPHBAPHBIE




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHka KypcoBOH pabOTHI ABIAeTCA KOMIUIEKCHON. [Tpu 3TOM yuuThIBaroTCA cleayronye GpakTopsl: akTyadbHOCTh BEIOpAaHHOM
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTa; CBOOOJHOE BIaeHHEe METOANKOM pacueTa; KyJIbTypa opopMIIeHHs TOSCHUTENBHOM 3alliCKy;
CaMOCTOSITEIFHOCTH BBIBOJIOB. Bee 3TO cyMMHpPYeTCS B HTOTOBYIO OIICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KYPCOBOTO NMPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«YHOBJIIETBOPUTEIILHOY, KHEYIOBIECTBOPHTEILHO).

O1eHKa «OTIMYHO» BBICTABIIETCS, KOT/Ia paboTa COAEpKUT IPaMOTHO U3JI0XKEHHYIO PAaCUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacyueTax, JIOTHIHBIM H MOCIIEIOBATEIHHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENBHON 9acTH. [Ipwu 3amure
paboTh! 00yJaromuMiics MOKA3bIBAET TITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIEPHUPYET PACUETHBIMHU JAaHHBIMH; JIETKO
OTBEYAET Ha ITOCTABJICHHBIC BOIPOCHI.

O1eHKa «XOPOII0» BEICTABIIACTCS, KOTAA pab0oTa COJIEPIKUT IPaMOTHO U3JI0KEHHYIO PACUeTHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B PacueTax, JOTHIHBIM H MOCIICIOBATEILHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENIbHON 9acTH. [Ipu 3amure
paboThI 00yUarOMUiACs MOKa3bIBACT 3HAHUS BOIPOCOB TEMBI; 0€3 0COOBIX 3aTPYIHEHUH OTBEYAET HA MOCTABJICHHBIE BOIIPOCHL.
OneHKa «yZOBIETBOPUTEIHHO» BBICTABIISETCS, KOT/Ia pab0Ta COJEPKUT PAcueTHYI0 0a3y, XapaKkTepHu3yeTcst HAININEM OTACIbHBIX
ommbOok B pacuerax. [Ipu 3ammre 00ydaroIuics IPOSBISIET HEYBEPEHHOCTb, ITIOKA3bIBACT Cl1ab0e 3HAHUE BOIIPOCOB TEMBI, HE 1acT
MOJHOTO, APTYMEHTHPOBAHHOTO OTBETA HA 3aaHHBIC BOIIPOCEHL.

OLeHKa «HEYIOBIETBOPUTEIBHO» BBICTABIISETCS, KOT/IAa paboTa HE COAEPKUT PacyeTHYIO 0a3y, He OTBE4aeT TPEOOBAHMSM,
W3JI0’KCHHBIM B METOIMYECKUX YKa3aHHIX, UIMECT 3HAUNTENbHBIC ONTHOKY B pacderax. [Ipu 3ammre o0ydarommuiics 3aTpyaHseTcs
OTBEYATh Ha MOCTABJIICHHBIC BOIIPOCHI IO TEME, HE 3HAET TEOPUH BONIPOCA, IIPH OTBETE JIOITYCKAET CYIIECTBCHHBIC OIIHOKH.
[IpoxosxaeHne KOHTPOJILHOTO MEPONPHATHS 110 3aIlUTe KypCOBOI pabOThl CYMTAETCS BHIOJIHEHHBIM YCIIEIIHO, ECIHU IIPH €ro
OLICHUBAHMH MOJTy4€HA OLIEHKA HE HIKE «YJOBICTBOPUTEIHHOY.

Kputepuu onieHuBaHus OTBETAa HA dK3aMEHE

O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJarouiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIAIEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE
MOHOJIOTHYECKOH PEYbI0 M CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISAETCS, KOrqa 00yJaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHbBIC BHIBO/IBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IPH 3TOM JIEIAeT HECYIIECTBEHHBIC
OIIHMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSTEIEHO MITH ITPH He3HAYUTENFHOM KOPPEKIIUH ITPEIogaBaTelIeM.

OreHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIOIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTHIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO IPH KOPPEKINH MPEIIOAaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIIACTCS, KOTIa 00yJaromuiica JeMOHCTpUpPYeT He3HaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT J€e1aTh apryMEHTHPOBAaHHbIE BEIBObI U IPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIUEH, IPOSABILIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTIE0BATEINEHOCTHIO U3IIOKEHNS, AENNaeT OMINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOJaBaTEIEM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS IO CAAYE IK3aMEHA CUUTAETCS BBIIOIHEHHBIM YCIIEIIHO, €CJIM IIPH €r0 OLICHUBAaHUU
[I0JIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEIBHOM.

6. YHEBHO-METOAWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TO1, 3I11. aapec
JI1.1 | Aaucmmos I1.H. VICTOYHUKH ¥ CHCTEMBI Nomkap-Omna : TII'TY, 2018,
TeMIOCHA0XKeHNS : yaeOHoe http://biblioclub.ru/index.php?
MocoOue Mo KypCOBOMY page=book&id=494051
MIPOSKTHPOBAHUIO
JI1.2 | E.B. Muxaiinummus, TermmocHa0XEHUE KIITBIX ExarepunOypr : M3gaTenscTBO
I0.U. ToncroBa ; Hayd. | paifoHOB : ydeOHOE IOcOOHe Ypansckoro yHusepcurera, 2012,
pen. H.IT. Illupsiea http://biblioclub.ru/index.php?
page=book&id=239829
JI1.3 | derkymnos M.P. ABTOHOMHBIC CHCTEMBI VuesHOBCK : Yl TV, 2011,
TEIUIOCHA0XKEHUS : yIeOHO- http://biblioclub.ru/index.php?
MpakTH4YecKoe nocodue page=book&id=363224
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenbcTBO, TOA, 311. azipec
JI2.1 | C.B.KapraBueB TemosneprerTudeckue Marnuroropck: MI'TY, 2000,

CUCTCMBI U 3HepFeTI/I‘-IeCKI/Ie
6aHaHCbI HpOMbILL[.]'lCHHbIX
NPENNPUATH ;| yaeOHOe
rmocooue




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.2 | Canosa T.1O. OCHOBBI TEOPHH U pacuyTa Cankr-IlerepOypr : CIIGI'AY, 2018,
TEIUIOBBIX TPYO : yueOHOE http://biblioclub.ru/index.php?
nocooue page=book&id=486927
JI2.3 | A1. Boponun, /I.B. HenTpanuzoBaHHOE Craspomnons : CKOVY, 2017,
Abopses, JI.B. TeIIoCHa0XeHne: ydeOHoe http://biblioclub.ru/index.php?
DomyiieHko, A.A. nocobue page=book&id=494684
[arposa
JI2.4 |B.U. lapanos, M.E. | TexHonorum obecrieueHus Mocksa: HoBocTH TemocHaOXeH s,
OpioB MTUKOBOM HAarpy3KU CHCTEM 2006, http://biblioclub.ru/index.php?
TEIUIOCHA0KEHHUS : page=book&id=56219
MoHoTpadus
JI2.5 |B.U. lllapanos, [1.B. PerynupoBanue Harpy3ku Mocksa : HoBocTa TemnocHaOxeHus,
PotoB CHCTEM TEIUIOCHA0KEHUSI: 2007, http://biblioclub.ru/index.php?
MoHoTpadus : yueOHOE page=book&id=56220
nocobue

6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»

31 |LMS Canvas

https://lms.misis.ru/

6.3 Ilepeuennb MPOrpaMMHOTO odecnedeHust

I1.1 | AutuBupyc Kaspersky Endpoint Security mis 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
.2 Kommnac 3D V21-22
113 Microsoft Office 2007 Russian Academic OPEN No Level
1.4 | Bpaysep Google Chrome
1.5 |MATLAB & Simulink
6.4. IlepeueHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO ecCHOHAIBHBIX 023 JaHHBIX
N.1 |window.edu.ru - eqMHOE OKHO OCTYIIa K 00pa30BaTEIbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
127 VYuebHas mabopatopust (xommbroTepHbIH | KoMiuiekt yueOHoN Mebenu Ha 24 MecT i oOydaromuxcs,

KJIAcC)

12 cTauMoOHAapHBIX KOMIIBIOTEPOB JJsl  CTYOEHTOB, 1
CTallMOHAPHBII KOMIbIOTEp Ui npenogasarens (y Bcex
BBIXOJI B UWHTEPHET), TNPOEKTOp, HHTEPAKTHUBHAS J[OCKAa,
JIOCKa ayOuTOpHas MeJoBas, KOMMYTarop, BeO Kamepa,
JIOKyMeHT-Kamepa, Jnpoctyn k OHWOC  VYHuepcurera
MUCHUC 4epe3 nuuHblii kabuHer Ha miarpopme LMS
Canvas u Moodle, munen3unonnsie nporpamMel MS Office,
MS Teams, antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

B npouecce n3ydeHns AUCUUILTHHBI BBIAEIAIOT Ba BUA CAMOCTOSTENbHON pabOTHL: ayTUTOpHAs U BHEAYAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAS padoTa M0 TUCIUILUINHE BHIIOJIHSETCS Ha y4eOHBIX 3aHATHAX MO/ PYKOBOACTBOM IpenojaBareis. BaeaynuropHaas

caMocTosTeNnpHas paboTa - mIaHupyemas yueOHast pabota 00yJaromumMcs, BBINOTHsIeMAas BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
HPH METOANYECKOM PYKOBOJICTBE IPETIO/IaBaTelisi, HO 0e3 ero HelmocpeCTBEHHOro yyacTusi. CaMocTosITeNbHas paboTa, He
TpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIUINHEI, PACKPHIBAIOIISH 1 KOHKPETHU3UPYIOIEH ee coJlepykaHne, OCYIIECTBIACTCS
00ydaroIMCsl HHIIUATUBHO, C IIENBI0 pealn3aliiy COOCTBEHHBIX YUeOHbBIX U HAyIHBIX HHTEpecoB. g 6oee 3¢ (heKTUBHOTO
BBITIOJIHEHHS CAMOCTOSITENILHOM pabOoTHI 10 AUCLUIUIMHE PENOJaBaTellb PEKOMEH/IYET HCTOUYHUKH I pabOThI, XapaKTepu3yeT
Han0oJiee palMOHAIBHYIO METOANKY CAMOCTOSTEIbHON paboThl, IEMOHCTPUPYET paHee BEIOIHEHHbIE 00yJaromuMHucs paboThl 1

T.1I. Buns! 3a1aauii 11 BHeayJUTOPHOIT CaMOCTOSITENBHOM pabOoThI, UX COJEpKaHUE U XapaKTep MOTYT UMETh BapUaTUBHBII 1
I depeHIMPOBaHHbIA XapakTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOeHHOCTH oOyuatomerocst. CamocrosTenbHas paboTa MOXeT

OCYIIECTBIATHCS MHIUBUAYATbHO WU IPYIIIAMH CTYAEHTOB online 1 Ha 3aHATHSIX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOATENBHOM PabOTHI, ypOBHS CI0KHOCTU. KOHTPOIIb pe3yabTaTOB BHEAYJUTOPHOI CaMOCTOSITENbHOM paboThI

OCYIICCTBIIACTCA B IMPEACTIaX BPpEMEHN, OTBCACHHOTO Ha 00s13aTeNnbHBIE yqeGHLIe 3aHATHA 110 JUCOUIUIMHE HA TPAKTUYICCKUX,

71a00PaTOPHBIX 3aHATHAX.




