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1. HEJIX OCBOEHUA

1.1 Heﬂb 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 |HauepTarenbHas reOMETPHUs U HHXKECHEPHAs rpaduka

2.1.2  |IIpuknagHas MeXaHHKa

2.1.3 | YueOHas mpaKkTHKa [0 HOTYYEHHUIO IEPBUIHBIX IPO(PECCHOHANBHBIX YMEHHUH

2.1.4 | XuMmus TOIUIMBa

2.1.5 | DaexkTpoTexHUKa

2.1.6 |Uudopmaruka

2.1.7 |IepconansHast 3 PeKTHBHOCTH

2.2 JAucuunimHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAYJIs) HEOOX0AUMO KaK
npeaecTByoniee:

2.2.1 | Bropu4Hble 3HEPropecypchbl MPOMBIIIIEHHBIX NPEIIPUATHH

222 BBICOKOTCMHepaTypHBIC TCINIOTCXHOJIOTUYCCKHUEC MMPOLECChI 1 YCTAHOBKHU

2.2.3 | KoTenbHbIE YCTAaHOBKU U MTAPOTEHEPATOPHI

2.2.4 | TemnomaccooOMeHHOE 000PYIOBAHUE PEATPHATHI

2.2.5 | TexHOMOTHYECKHE SHEPTOHOCUTENHU NPEIATPHATHA

2.2.6 | DnekrpocHabkeHHE U 000PyIOBAaHUE TPOMBIIIJICHHBIX TPEITPUSITHIA

2.2.7 | bBe3omacHOCTb KU3HEAEATENBHOCTH

2.2.8 |HerpanunuoHHble 1 BO30OHOBIsIEMbIE HCTOUHUKH SHEPTUU

2.2.9 |IloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBaTH(PUKAITHOHHONW PabOTHI

2.2.10 |IlpengumioMHas MpaKTHKa

2.2.11 | TemnoBble 2NEKTpUUYECKHE CTAaHIH

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

YK-3: npoexkTupoBaHue u pa3padoTka

3HaTh:

YK-3-31 cuctemsl IpOU3BOACTBA U paclpefe/ICHUs] SHEPTOHOCHTENICH Ha IPOMBIIITIEHHBIX NPEATPUATHIX

K-3: MPOU3BOACTBEHHO-TEXHOJIOTNYECKast (B o0aacTn TEIJIOOHEPIeTUKHU U Tel'[.]'IOTeXHPIKI/l)

3HaThb:

IMK-3-31 cnenmduky obecreyeHusi TEXHUIECKOTO OCHAIIECHHS pab0YUX MECT C pa3MENICHUEM TEXHOJIOTHYECKOTO 000PYIOBaHUS 1
0CBaMBaTh BBOJAMMOE 000PYJOBaHUE ISl CHCTEM TEIIOCHAOKEHHS

ITIK-1: n1poeKTHO-KOHCTPYKTOPCKAs (B 00J1aCTH TENJIOIHEPreTHKH U TeIIOTeXHUKHU)

3HaTh:

ITK-1-31 mMeToauku onpeeeHus NOTPEOHOCTH B SHEPTOHOCHTEIISAX; COCTaB 000PYIOBaHUS HHXCHEPHBIX CHCTEM
BO3JIyXOCHa0XEHHS, BOJIO-, Ta30- U XOJOJOCHAOKEHHS

YK-3: npoekTnpoBanue u pa3padoTka

YMmerb:

YK-3-V1 BbIOUpaTh U paCCUNTHIBATH TEXHOJIOTUYECKHUE CXEMBI IT0JIa4l YHEPTOHOCHTENeH

nK-3: MNPOU3BOACTBEHHO-TEXHOJIOINY€ECKast (B o0acTn TEIJIOOHEPIreTUKU U Tel'l.]'[OTeXHPIKH)

YMmerb:

ITK-3-V1 onpenensth pacyeTHbIC HATPY3KHU JIJISI TPOSKTHPOBAHUS TEXHOJIOTUIESCKUX CHCTEM IT01a9H SHEPTOHOCHUTEICH
MOTPeOUTEISIM

ITIK-1: n1poeKTHO-KOHCTPYKTOPCKAs (B 00J1aCTH TENJIOIHEPreTHKH U TeNJIOTeXHUKH)

YMmerb:

[IK-1-Y1 npoexkTupoBaTh 1 KOHCTPYHPOBATh 00OPYIOBAHUE CUCTEM OJaud SHEPTOHOCUTEIEH




YK-3: npoekTupoBanue u pa3padorka

Baagernb:

VK-3-Bl METOAaMH MaTEMaTUYCCKOT'0 aHaJIM3a U MOJACIIMPOBAHHUEM, a TaAKIKE TCOPETUICCKOTO U OKCIICPUMEHTAJIBHOT'O
HCCIICAOBaHUA CUCTEM TEIIOCHAOKEHHS

IIK-3: npon3BoACTBEHHO-TEXHOJIOTHYECKAS (B 00/1aCTH TENJI0IHEPreTHKH U TEMJIOTEXHUKH)

Baanernb:

[IK-3-B1 npuemamu 1 MeTOAaMH aHANIH3a IIPH IPOBEACHUN PACUETOB IOKa3aTeNIeH U MapaMeTPOB CHCTEM TEIUIOCHA0KEHHS
OpefnpUsITUil ¢ TPUMEHEHHEM KOMITBIOTEPHBIX CHCTEM

ITK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00J1ACTH TENJI03HEPIeTHKH U TeNJI0TeXHUKH)

Baanernb:

[IK-1-B1 HaBbIKamMu 1 METOJaMH pa6OTBI C HOpMAaTUBHBIMH U ITPABOBBIMU JOKYMCHTAMHU B obmactu TCIUIOOHCPTCTHKH 1
TCIIOTCXHUKH

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaumenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Boinoan
3aHATHSA TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 31 sieMble
KOMIeTeHIUi pecypcsl padoTsl
Paznea 1. Cucremst
Tem10CHA0KeHU s
npeXnpusTHH.
1.1 TeruoBbie Harpy3ku. MeTo bl 3 4 IMK-1-31 TIK-1- | JI1.1 JI1.2 KM1,K P1
PETYIHPOBaHUS OTITYCKa V1IIK-1-Bl JI1.3J12.1 M2
teruia. Beibop TK-3-31 TIK-3- | JI2.2 JI2.3
TEMJIOHOCUTEIIEH 1 CUCTEM V1 IIK-3-B1 J12.4 J12.5
TeriocHaoxeHus. T ermoBbie YK-3-31 YK-3- 21
cetu. Ha3znauenme TemimoBbIx Y1 VK-3-B1

ceTeil, UX KOHCTPYKLUH,
BUJIbI IPOKJIAIOK U CLIOCOOBI
TIPUCOCTHHEHHSI
noTpeduTeNe K TermI0BOi
cern. OcoOeHHOCTH
MIOTOKOpacHpeeNieHNs B
KOJIBIIEBBIX CETSIX.
l'unpasnuyeckuii ynap B
TermoBoii cetu. /JIex/

1.2 I'uppaBnuyeckuii pacuer. 3 4 MK-1-31 IIK-1- | JI1.1 JI1.2 KM1,K P1
I'uapaBnuyeckuil pesxum V1IIK-1-Bl JI1.3J12.1 M2
TEIJIOBbIX ceTeil. TemnoBoit TIK-3-31 [IK-3- | JI2.2 JI12.3
pacyer TerIonpoBoa. V1 IIK-3-B1 JI2.4 J12.5
IIpouHocTHOII pacuer. VYK-3-31 VK-3- 21
l'uppasnuyeckas V1 YK-3-B1l
ycroitunBocTs. /IIp/

1.3 MonenupoBaHue TEIIOBOM 3 2 TIK-1-31 TIK-1- | JI1.1 JI1.2 KM1,K
cetu B MATLAB. /J1a6/ V1IIK-1-Bl JI1.3J12.1 M2

TIK-3-31 IIK-3- | JI2.2 JI2.3
V1IIK-3-Bl J12.4J12.5

VYK-3-31 VK-3- 21
VY1 YK-3-Bl
1.4 OCOOEHHOCTH IKCILTyaTaIH 3 60 IMK-1-31 TIK-1- | JI1.1 JI1.2 KMI1,K P1
TEIJIOBBIX ceTell. V1IIK-1-B1 JI1.3J12.1 M2
[ToBbilIEHNE HAZCKHOCTH [MK-3-31 I[IK-3- | JI2.2J12.3
CHCTEM V1 IIK-3-B1 JI12.4 J12.5
terutocHaOxenus. /Cp/ VYK-3-31 YK-3- 21
VY1 VK-3-Bl
Paznen 2. UcTouHnKH
Ten10cHa0KeHust
NnpeAnpUsTHIA.
2.1 [IpomblniieHHbIE KOTETIbHBIE 3 8 TIK-1-31 TIK-1- JI1.1 JI1.2 KMI1,K P1
— KaK HCTOYHUKH TeHepaIiu V1 IIK-1-B1 JI1.3J12.1 M2
tera. TOL] mpoMBIIIIeHHBIX [MK-3-31 T[IK-3- | JI2.2J12.3
HOPEANPUITUN — KaK V1IIK-3-Bl J12.4 J12.5
HUCTOYHMKHU I'eHepaluu YK-3-31 YK-3- €]

tema. /JIex/ V1 VK-3-B1




2.2 HUcnonb3oBanue 3 4 IK-1-31 IIK-1- | JI1.1 JI1.2 KMIL,K P1
MaTeMaTH4eCKOTO V1IIK-1-B1 JI1.3J12.1 M2
MOJETTUPOBAHUS, TAKETOB [1K-3-31 I1K-3- J12.2 J12.3
MIPUKIIAHBIX IPOTPAMM, V1IIK-3-Bl J12.4 JI12.5
0GaHKOB JaHHBIX IJIS1 pacueTa VK-3-31 YK-3- 21
CHUCTEM TEIUIOCHA0KEHHSI. Y1 VK-3-Bl
I'unpaBnuveckuii
pacuer. /IIp/

2.3 UccnenoBaHue cUCTEMBI 3 2 T1IK-1-31 IIK-1- JI1.1 J11.2 KM1,K
oTorutieHus. /J1a6/ V1 IIK-1-B1 JI1.3J12.1 M2

MK-3-31 [IK-3- | JI2.2J12.3
V1T1IK-3-Bl J12.4 J12.5
VYK-3-31 VK-3- 21
VY1 YK-3-Bl

2.4 YTunu3anuoHHbIe 3 87 IMK-1-31 TIK-1- | JI1.1 JI1.2 KMI1,K Pl
KOTEJIbHbIE, TEIJIOHACOCHBIE V1IIK-1-B1 JI1.3J12.1 M2
ycraHoBku u TOL, TIK-3-31 [IK-3- | JI2.2 JI2.3
WCIIOJIb3YIOIINE BTOPUYHBIE VY1 IIK-3-Bl J12.4 J12.5
SHEpPreTUYEeCKHe PECypChI YK-3-31 YK-3- 21
npexnnpustuii. CoBMecTHas V1 VK-3-Bl
pabora TOLI 1 MUKOBBIX
KOTenbHBIX. [locTpocHNE
IBE30METPUIECKOT0 rpadurka
HaTopoB ABYXTPYOHOI1
BOJISTHOM TEIUIOBO# CeTH.

TennoBoil pacuer
termionposoza. Iloctpoenue
rpaduKoB IEHTPATBLHOTO
PETYIMPOBAHUS OTITYCKa
teruia. Homorpammublil MeTo,
THIPABINYECKOTO

pacuera. /Cp/

2.5 [Toaroreka k 3 9 IIK-1-31 TIK-1- KM2

9K3aMeHy /DKk3aMen/ V1IIK-1-B1 21
TIK-3-31 IIK-3-
V1IIK-3-Bl
VYK-3-31 YK-3-
V1 YK-3-Bl
5. ®OHJA OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusTHs (KOHTPOJIbHANA PadoTa, TeCT, KOJJIOKBUYM, SK3aMeH U T.II), BONMPOCHI [JIsI
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KontponrsHoe FIEIII){OZGI?;TZMHG B
KM P — It pEl OTIPOCHI JUTSI IOJATOTOBKH
KOMIETEeHIUH
KM1 Bonpocs! mist IK-1-31;IIK-1- ITpuMepHBIe BOIIPOCH! 7Sl yCTHOTO OIIpoca

YCTHOT'O o1Ipoca

V1;TIK-1-B1;TTK-3-
31:T1K-3-V 1;[IK-3-
B1;YK-3-31;VK-3-

1) anumuTe ypaBHEHHE TEIJIOBOTO PABHOBECHS 3TAHUSL.

3) Kak ompenensiercss pacxo/1 TEIIOTHI HA BEHTHISALUIO?

2) Yro takoe ko3 punreHT HHGUIBTPALUH U KaK OH Onpenesnsiercs?

V1;YK-3-B1

4) Kax ompenensieTcs pacxo/| TEIJIOTH! Ha Topsidee BOZOCHAOXKeHe?
5) Kak ctpouTtcst rofjoBoit rpaduk NpoaoDKUTENFHOCTH CE30HHOM
TEIUIOBOX HAarpy3KH MO 3aJJaHHBIM 3aBUCUMOCTSIM

Pacxo/I0B TEIIOTH! HA OTOIUICHHE U BEHTHIIAIINIO OT HAPYXKHOM
TeMIeparypsl?

6) 3aKkpbITHIE U OTKPBITHIE CHCTEMBI TeruiocHaokeHus. [Ipeumyiectsa
U HEJJOCTAaTKHU.

7) lpu xakol CTPYKTYype TEIUIOBOW HArpy3KH BO3MOXKHO IPUMEHEHHE
OJIHO- U TPEXTPYOHBIX BOASHBIX CUCTEM

TeriocHa0xeHus?

8) KakoBo 3HaueHHe rPyNITOBBIX TEIUIOBEIX ITOICTAHINI B BOJSHBIX
TEIUIOBBIX CeTsIX?

9) IlpuBenuTe cXeMbl NPUCOECAMHEHHS OTONMUTEIbHBIX U COBMECTHBIX (C
TOPSTYMM BOJOCHA0KEHHEM) YCTaHOBOK

10) HazoBuTe 0COOCHHOCTH 3aBUCUMOI M HE3aBICUMOM CXEM
MPUCOCTUHEHHNS TEILIONO-TPEOIAIOMNX YCTAaHOBOK aD0OHEHTOB




K BOJSIHOM TEIIJIOBOH CETH.

11) Ha3HaueHne CMECUTENBHBIX YCTPOICTB B y3/1aX NPUCOETUHEHUS
OTOTIUTENIHHBIX YCTAHOBOK K TEIUIOBOH CETH.

12) YxaxuTe BO3MOXKHBIE CIIOCOOBI PEryIHPOBAHUS TEITIOBON HATPY3KH
U UX XapaKTePUCTHKH.

13) Tlepeuncnure 0COOGEHHOCTH LIEHTPAIBHOTO, IPYIIIOBOTO, MECTHOTO
1 WHAUBHUYaJIbHOTO PETyINPOBAHIIL.

14) OxapaxTtepu3syiiTe METOABI IEHTPAILHOTO PETyIUPOBAHUS?

15) Kak crpouTtcst TeMnepaTypHblii rpadMK 10 OTONUTEIBHOM
Harpyske?

16) B uem 3axirogaercss 0COOEHHOCTB IIEHTPAIBHOTO PEryIHPOBAHHS
M0 COBMEIIEHHOM Harpy3Ke OTOIJIEHHS U TOPAUIEro

BOJIOCHA0KEHMS?

17) Kax cTponTcs MOBBIIIEHHBIH TEMIIEpaTypHBII rpaduk npu
pa3HOpPOHOI Harpy3ke?

18) B ueM 0COGEHHOCTH LIEHTPAILHOTO PETYINPOBAHUS 3aKPBITHIX U
OTKPBITHIX CHCTEM TEIIIOCHAOKECHUS?

19) B ueM cOCTOHNT METOVKA THAPABINIECKOTO pacdeTa
Pa3BETBIICHHBIX TEIUIOBBIX ceTei?

20) YkaxuTe 0COOEHHOCTH ITOCTPOCHHUS IbE30METPUUECKOT0 IpaduKa.
21) Kax onpenensiercss pabodmii Harmop ceTeBBIX HACOCOB BOJSHOM
TemIoBo# ceTu? M3 Kakux claraeMbIX OH COCTOUT?

22) 13 kakoro ycJIOBUsI BLIOUPAETCS PACCTOSHUE MEXKIY
CEKIIMOHHMPYIONTIMH 33 JBIXKKAMH MaruCTPalTbHBIX TETUIOBBIX

cerei?

23) KaxkoBa 0CHOBHas 11e/1b OJIOKMPOBKH CMEKHBIX Maructpaneit
BOJISIHBIX TEIUIOBBIX ceTel?

24) YTo BXOJWT B COCTaB IMAPABIMYECKON XapaKTEPUCTHKU CHCTEMBI?
25) B ueM COCTOUT METOJ] MOCTPOCHUSI CyMMAapHON XapaKTePUCTUKU
TPYINIIBl M MapaiaeIbHO BKIIOYEHHBIX HACOCOB?

26) B ueM COCTOUT METOJI TOCTPOCHUS CYMMapHOH XapaKTePUCTHKU
TPYIIIBI M TIOCIE0BATEIBHO BKIIIOYEHHBIX HACOCOB?

27) Yro Takoe rupaBiInyecKas yCTOHYNBOCTb CUCTEMBI
TeIIoCcHa0xeHus?

28) C moMomIpto Kakoro ko3 duiinenTa mpou3BOIUTCST KOTUIECTBEHHAS
OLICHKA T'UIPABINYECKON YCTOMUYUBOCTU

aOOHEHTCKUX YCTaHOBOK?

29) Yto Takoe HeHTpaibHas TOYKA TEIIOBOH ceTH?

30) C moMoIIbI0 KaKOTO YCTPOICTBA MO IEPKUBAETCS TOCTOSTHHOE
JIaBJIeHHE B HEUTPAIbHOM TOuke?

31) Yro Takoe TuApaBIMYeCKU yaap B TemioBoii cetu? Kakosa ero
pUYHHA

32) Vkakure OCHOBHOE Ha3HAYEHHUE TEIUIOBBIX TOJICTAHIIHI.

33) IlpuBeauTe NPUHLUIHAIBHYIO CXEMY TPYHIIOBOMN MOJCTAHIMU
KHUIJIOTO paiioHa.

34) Ilepeunciure OCHOBHbBIE TPEOOBAHMS IPEIBSABIIEMbIE K
KOHCTPYKIIUSAM TEIIONPOBOAOB

35) Ha3zoBuTe coBpeMEHHBIE METOBI 3aIUTHI MOJ3EMHBIX
TEIUIONPOBOIOB OT HAPYKHOH KOPPO3UH.

36) YkakuTe OCHOBHBIE METO/IbI 3aLIUTHI MOI3EMHBIX TETJIONPOBOIOB
OT KOPpPO3HHU.

37) B uem nperMyIiecTBa M HETOCTATKH TETUIONIPOBOIOB B ITPOXOTHBIX
KaHaJaxX, HEPOXOJHbIX U OECKaHAIBHBIX?

38) KakoBbl OCHOBHBIE TPEOOBaHUS K TEIIOM30JISILIMOHHBIM
KOHCTPYKIHSAM TEMIOMPOBOAOB?

39) KakoBsI OCHOBHBIE TpeOOBaHHS K TpyOaM AJIs TETIIOIPOBOIOB?
40) MeTouKa TEIIOBOTO pacueTa IEMEHTOB TEIJIOBBIX CeTei?

41) B uem 3akmodyaeTcs METO]] pacyeTa TeIIOBbIX OTEPh U

ko3 durmenta 3¢ HEeKTUBHOCTH TETIOBON H30JISIIIAN?

42) Yto moHMMAaeTcs IoJ] aBapuel 1 9TO MOHUMAETCS IO OTKa30M
CUCTEMBI TerIocHa0XeHus?

43) Ha yem 6a3zupyercst METO/ ITIOY4aCTKOBBIX THIPABIMYECKHUX
WCIIBITAHUHN CeTe! ISl BBISBICHUS Y4aCTKOB, IOPAKEHHBIX KOPPO3UEH?
44) Iepeuncnute METOABI OOHAPYKEHUS U JINKBUIALUU PA3PBIBOB U
HEIUIOTHOCTEH B TEIJIOBBIX CETSX.

45) YxaxuTe OCHOBHBIC BHIBI THIPABIMYECKUX M TETUIOBBIX
UCTIBITAaHHH B TEIIOBBIX CETSIX.

46) Kax npoBoAATCS HCIIBITaHUSI TEIUIOBBIX CETEH Ha TePMETHYHOCTH?




47) B ueMm cOCTOUT METOAMKA ITPOBEICHH TEIUIOBBIX HCIBITAHUH CeTer
Ha MaKCHMaJbHYIO TeMIIepaTypy?

KM2

DK3aMeH

Bomnpocs! k sk3ameny

1.Knaccugukanms cucteM TeruiocHa0KeHMsI.

2.3aKphIThIE BOJSHBIE CUCTEMBI TEINIOCHAOKEHUS. JJOCTOMHCTBA 1
HegocTaTku. CrocoObl MPUCOSANHEHHS TOTpeOuTeNei K
3aKPBITHIM CHCTEMaM TEIIIOCHA0KECHUS.

3.OTKpBITHIE BOASHBIE CHCTEMBI TeTUIOCHa0KeH . JIOCTONHCTBA U
HenocTaTku. CriocoObl MPUCOEANHEHUS TOTpeduTeNnei K
OTKPBITHIM CHCTEMaM TEIIOCHA0KCHUS.

4.ITapoBbIe CHCTEMBI TETUIOCHA0KEH!sI. JlOCTOMHCTBA M HEIOCTATKH.
Croco0sl IpUCOEANHEHNUSI MOTpeduTeNneil K MapoBEIM

CUCTEMaM TEeIUIOCHA0KEHHUSL.

5.BbI00p TEIIIOHOCUTENS ¥ CUCTEMBI TeII0cHa0MeHUs1. OCHOBHBIC
MPEUMYIIECTBA BOBI KaK TEITIOHOCHTEIIS TI0 CPAaBHEHHIO C

apom.

6.Kiaccudukanus HeHTpatbHBIX KOTEIBHBIX.

7.TennoBoil pacuer KOTENbHOM. [IJIs KAKMX XapaKTEePHBIX PEKUMOB
MIPOU3BOIUTCS pacyeT TEIIOBOH CXeMbl KOTeTbHON?
8.IIpuHIMIIHATBHAS TEIJIOBAsi CXeMa BOJAOTPEHHON KOTEIbHOM.
9.IlpuHnunuanbHas TEIIOBask CXeMa JAByXKOHTYPHOM BogorpeiHoH
KOTEIbHOMH.

10.OcHOBHOE 1 BCIOMOTaTeiabHOe 000pyJ0BaHUE BOJOTPEHHBIX
KOTEJbHBbIX.

11.IIpuHnunuanbHas TEIUIOBas CXeMa IMPOU3BOCTBEHHON TapOBOit
KOTENbHOH (0IHOIeadpaToOpHAasl CXeMa).

12 .IIpuHuMnuanbHas TEMIOBas cXeMa JBYXIeaspaTOpHO
TIPOM3BOJICTBEHHOM MapOBOH KOTEIBHOI.

13.0OcHOBHOE U BCIOMOTaTeIbHOE 000PYJOBAaHHE MTAPOBBIX KOTEITBHBIX.
14 IIpyHUMTINaTbHAS TEMJIOBAsk CXeMa KOMOWHHPOBAHHOM
(mapoBoIOTpEItHON) KOTEITbHOM.

15.0cHOBHOE U BCIIOMOTaTeNIbHOE 000PYJ0BaHNE KOMOMHUPOBAHHBIX
(mapoBOAOTPENHBIX) KOTEIBHBIX.

16. KomnoHoBka 000pyi0OBaHUS IICHTPAIBHBIX KOTEIBHBIX
(BomorpeitHoii, TapoBOif, KOMOMHUPOBAHHOI).

17. Metozp! perynupoBaHys TEIIIOBON HAIPY3KU.

18. TemnepaTypHbIii TpaduK c€TeBOIl BOABI IPH KAYECTBEHHOM
PEryJIMpOBaHMU.

19. ITocTpoeHne TemIiepaTypHOTO TpadKa CETEBOI BOJIBI IPH
Ka4eCTBEHHOM DETYJIUPOBAHIH TEIUIOBOII HATPy3KH.

20. 3amaun ruApaBIndeckoro pacyera. OCHOBHBIE pacueTHbBIE
3aBHCHMOCTH THAPABIMYECKOTO pacyeTa BOISHBIX TEIUIOBBIX CETEH.
JIuHeliHOE U MECTHOE MaICHUE 1aBJICHUSL.

21. CxeMbl 1 KOHQUTYpAIMH TETJIOBBIX CETEH.

22. ITeezomeTpuueckuii rpaduk. [IpuHINAIEBI €ro MOCTPOCHHS.

23. OcHOBHBIE TpeOOBaHHS K PSKUMY JIaBICHUH BOJISHBIX TETUIOBBIX
CeTel.

24. OmnpeneneHue napaMeTpoB CETEBBIX U MOAMUTOYHBIX HACOCOB.
25. ObopynoBaHue TEIIOBHIX cereil. Tpacca u mpoduib
TETJIOMPOBOIOB.

26. KoncTpykiuu TemnonpoBoaoB. OCHOBHbIE TpeOOBaHMUS,
NPEbsBIsIEMbIE K TEIUIONPOBOJAM.

27. Ilog3eMHBIe TETUTOIPOBOBI: B MPOXOHBIX, TOIYMPOXOJHEIX H
HEMIPOXOIHBIX KaHAJIaX.

28. beckaHabHbIE TEIIOMPOBO/IBI.

29. HagzeMHbl€ TEIIONPOBOBL.

30. OnopsI TEIUIOBBIX CETEH.

31. KomneHcanus TeMInepaTypHbIX YIIMHEHUN TeII0NpoBOIOB. THIIBI
KOMIIEHCAaTOPOB.

32. llenTpasibHble TEIUIOBBIE MyHKTHL. HasHaueHue.

33. Cxema IEeHTPATBHOTO TEIIOBOTO ITyHKTA.

34. IIpuOopsl U CUCTEMBI AaBTOMAaTHUECKOTO PEryIUPOBAHUS OTITYCKa
TEIJIOBOW SHEPTHUH, IPUMEHSIEMbIC B ICHTPAIBHBIX TEIUIOBBIX
MyHKTaX




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kon Hazpanue IIposepsembie
aboTeI a60TEHI WHIUKATOPbI CopnepxaHue pabOTHI
’ P KOMITIETCHITUIA
P1 Kypcosas pabora ITK-1-31;1IK-1- [To nucuunIuInHE BHINOJIHAETCS KypcoBasi paboTa.

V1;IIK-1-B1;I1K-3-
3L;IIK-3-V1;IIK-3-
B1;YK-3-31;YK-3-
V1;VK-3-Bl

ITpumepHEIit TepedeHs TeM KypCcoBEIX paboT:

1) IIpoexTt mapoBoi MPOU3BOJACTBEHHON KOTEIBHOM (TOIIHBO - ra3,
Mas3yT, yroJjb).

2) [Ipoekt BogorpeiHOM OTONHUTEIHLHOM KOTEIBHOH (TOIUIMBO - ra3,

Mas3yT, YroJb).
3) IIpoexT mpon3BOICTBEHHO-OTOMUTEIBHON KOTEIFHOH (TOILUUBO - Ta3,

Ma3syT, yroJib)

4) IIpoexT TemIonoATOTOBUTEIbHON yeTaHOBKH TOII.

5) IIpoekT cucTemsl TemIocHaOKeHNS TpoMmpeanpuaTas ot TOL.

6) IIpoekT cucTeMbl TEMIOCHA0KEHUS IPOMIIPEANPHUITHS OT 3aBOJICKOM
MapoBOM KOTENbHOM.

7) IIpoext cucTeMsl TerurocHa0XeHus JXmIoro paifona ot TOLI.

8) IIpoekT cucTeMsl TEIIOCHA0XKEHHUS JKUIIOTO paiioHa OT BOAOTpeitHOM
KOTEJIbHOI

Ilens BRITIOTHEHMS KYpPCOBOH pabOTHI 3aKmodaeTcs B GopMUPOBaHHH
3HAaHUH ¥ YMEHHUH, HCOOXOAUMBIX JJISI BRIOJIHEHHS PacieTOB U
ompezieneHNs MaKCUMalbHBIX TEIUIOBBIX HArPy30K, MOPBIBAEMBIX
HCTOYHUKOM TEIUIOTHI U CUCTEMOH TEIIOCHA0KEHHS, pacueTra TeIIOBOH
CXEMBI IPOU3BOICTBEHHOI TapOBOH KOTENBHOI 1 BEIOOpa OCHOBHOTO H
BCIIOMOTaTeIBHOTO 000PyI0BaHNUS,

BBINOJTHEHUS THIPABINYECKOTO PACU€Ta 3aKPBITHIX BOJSHBIX TETJIOBBIX
ceTel.

3amanne Ha KypcOBYIO paboTy:

1) /171 ICXOMHBIX AAHHBIX BBIOIHUTH PACUeT MO ONPEAETICHHIO
KOJIMYECTBA TEIUIOTHI, HEOOXOANMOTO Ha OTOILICHHE,

2) ITo paccanTaHHOMY KOJIMYECTBY TEIUIOTHI TIOCTPOUTH TpadhuK
MPOJIODKUTENBHOCTH TEIUIOBBIX HATPy30K. BEIMOTHUTH

pacdeT rofloBbIX PacX0J0B TEIIOTHI HAa OTOMJIEeHHE, BeHTmsinuo u 'BC
notpeduTenei.

3) Jlns 3a1aHHON TEIUIOBOM CXEMBI POU3BOICTBEHHOH KOTEIBHOM
MPOU3BECTU pacyeT TEIMIOBOI CXeMBI ¢ OIpeeIeHHeM HE0OXOMMBIX
pacxo/I0B TEMJIOBBIX U MaTEPUANIbHBIX TIOTOKOB Ha TEXHOJIOTHYECKHE U
BHYTPHUKOTEIbHBIC HYKIbIL.

4) Ilo pe3ynbpraTaM pacuera TEIIOBOM CXeMbI IPOU3BECTH BEIOOP
OCHOBHOTO M BCIIOMOTaTeJIbLHOTO 000pyI0BaHHs

KOTEIBHOM: KOTJIOATrperaThl, Iea3paTOpHbIe YCTAaHOBKH, PEIYKIIMOHHO-
OXJIAAUTETBHYIO YCTAHOBKY, HACOCHOE 000pyI0BaHNE (TUTAaTEIbHBIH,
MOJIMUTOYHBIH, KOHJEHCATHBII HACOCHI M HACOC CHIPOH BOIBI).

5) BemmonHuTh TEIIoBOM pacuer nogorpesarens cereBoit Bozsl (IICB) ¢
OTIpezieIeHHEM MTOBEPXHOCTH TEIII000MEHa U IPOM3BECTH BEIOOD
crarnaprtHoro [1CB

Tekymuil KOHTPOJIb 3a BBIMOTHEHHEM KypCOBOH pabOThI
OCYIIIECTBISIETCS IPEToIaBaTeNieM IyTeM MPOBEPKHU pa3/ielioB B
COOTBETCTBHUH C ITAHOM BBITTOJTHEHUS.

KypcoBas paboTa, BHINOTHEHHAs B COOTBETCTBUH C TPEOOBAHUAMHU
npenocTasisiercs Ha Kadenpy s nposepku. [IpaBuibHO
BBITIOJTHEHHBIN KypcoBas paboTa momexuT 3ammre. [Tyommanas
3aIuTa KypcoOBOM pabOTHI IIPpeaycMaTpUBAET JOKIIa ] 00yJaroIerocs
MPOJIOJKUTENLHOCTHIO 8-10 MUHYT.

B TekcTe cBoero moxana (BEICTYIUICHHS) TP 3alIUTe MPOCKTa
00ydJaroIuiics TOIDKeH OTPA3UTh CIICAYIOIINEe MOMEHTHI:

obocHOBaHME BBIOOPa TEMBI pabOTHI;

1eNb paboTHI;

cojiepkaHne paboTHI (IUIaH);

OCHOBHBIE PE3yIbTaThl, IOIyIeHHbIE B X0A€ paOOThI, BEIBOIGI,
HEePCIIeKTUBBI IPOJOIKEHHS PabOThI;

W3y4eHHBIC HCTOYHUKH;

OTBETHI Ha 3aMCUaHNUS, YKa3aHHBIC B PEIIEH3NH HAYYHOTO PYKOBOIUTEIS.
B npouecce 3amuThl 00y4aromuiics MOXKeT UCIIONIb30BaTh 3apaHee
3ar0TOBJICHHBIC CXEMBI, TPa)MKH, THArPAMMBI.

ITpu 3ammTe paboTs! 0OyJaroIeMycss HeOOXOIMMO UMETH IIpH cede:
MPOBEPEHHBIN KYPCOBOH MPOEKT (C YCTpaHEHHBIMH 3aMEUaHHUAMH);




PELICH3UI0 HayYHOTO PYKOBOUTEINS Ha KYpCOBOM TIPOEKT;

TEKCT CBOETO BHICTYIUICHUS IIPH 3allUTE KYPCOBOIO IPOCKTa;
3a4ETHYIO KHIDKKY.

IMocne BeICTyIIICHNS 00yJaOIEMyCsl MOTYT OBITB 3a/1aHbI
JIOTIOJIHUTEIbHBIE BOIIPOCHI, CBSI3aHHbIE C CO/ICPIKaHUEM KypCOBOI
PaboThl, OTBETHI HA KOTOPBIE BIUSIOT HA OKOHYATEIBbHYIO OLICHKY.
[IpumepHBIe BOIIPOCH IS 3aIMUTHI KypcoBOi paboTHI

1) O6ocHylTe MPUHATHIE PEILICHNS B 3aBUCUMOCTHU OT THIIa CHCTEMBI
TEIIOCHA0KEHHSI, BEIMYMHBI U BUJIa PACUETHBIX

TEIIOBBIX Harpy30K.

2) Mai#iTe mompoOHOE ONHMCaHNE MPUHIMIUAIEHOW CXEMBI
CHCTEMBITEIIIOCHA0KEHUS: HICTOUYHHKA, TETUIOBBIX ceTeil 1
norpeduTene

3) Omumnre Ha3HaYECHUE M 0COOCHHOCTH AKCILTYaTAIlNH 000PYJOBAaHHS
TOII (reaspaTopoB, 6aKOB-aKKyMYIISITOPOB,

pEreHepaTUBHBIX M CETEBBIX I10JI0rPEBATENEH, KOHICHCATOPOB,
CETEeBBIX, ITOIMUTOYHBIX, MTUTATECIBHBIX U JPEHAKHBIX HACOCOB, ...);
4) BrigennTe JOCTOMHCTBA M HEJOCTATKH MIPUHSITHIX CXEM
NPHCOEIUHEHNUS NOTPeOHTENEH K TEIIIOBBIM CETSM.

5.3. OueHo4HbIe MaTepHaJibl, HCNTOJb3YyEMbI€ IJISl IK3aMECHa (onncal-me 6I/IJICTOB, TECTOB U T.II.)

DK3aMCHAIMOHHBI OUJIET M0 JUCHHUIUIMHE BKIIOYACT B ce0s IBa TCOPETHUECKUX BOMPOCHI U 33aa4y MO TeMaM, U3JI0KECHHBIM B 4
paznene ganHoit PI1/. bruers! xpaHsrTcs Ha kadenpe H YTBEpKICHBI €€ 3aBEIYIOLIHM.

IIpumeps! 3agau Ha SK3aMEH:

1) Omnpenenurs TEMIOBYIO HArPY3Ky OTONMTENBHOH YCTAaHOBKHM M TEMIIEpaTypy BO3[yXa B OTAIUIUBAEMBIX NMOMEILEHUSX,
npu W=13800 /Ix(c*K), mpu Temnepatype termioHocurens 80°C u u Temriepatype HapyxHoro Bo3ayxa —2°C. PacueTHble TaHHBIE
OTOTIUTENBHOM YCTAaHOBKH XKUJI0TO0 AoMma: 74,1 MJIx c, TemepaTypa Ha BEIXOJe TerutooOMenHuKa 64,5°C, TeMneparypa Ha BXOJeE
80°C , pacuerHas Temneparypa HapyxHoro Bosayxa —35°C. KoaduuueHnt cmenienus 2,2. PacueTHas BHyTpEHHsS TeMIIEpaTypa B
nomemenny 18°C. OTonurenbHas ycTaHOBKA NPUCOEIUHEHA K TEMJIOBON CETH MO 3aBUCUMOI cXeMe.

2) Omnpenenuts ONTUMAaIbHbBIE 0 MUHUMYMY TEIIONOTEPH JUI JKUJIOTO 3JaHUS Ha-PYyKHBIM o0beMoM V=200 Teic.M3, a
TaKKe 3HAYCHUE Y/IETbHOMN TEIUIONOTEPH TIPH ONTUMANIBHBIX pazmepax. McxonHble aHHbIe: cpetHuil KO3 (UIMEHT Teruonepeaadn
BEPTHKANBHBIX orpakae-Huiil,5 Br/(M2*K); sxkBHBasIeHTHBIH KO (GHUIINECHT TEIIONEepEeaady TOPH30HTAIBHEIX orpakaeHuiil Bt/
(M2*K); B mane 31aHMS HMeeT (popMy IPSIMOYTrOJIBHHKA C OTHOIIEHHEM CTOpoH 10.

3) Omnpenenurs pacxof TeIUla Ha BEHTWIIALMIO C PEUUPKYISILUMEH 10 yKPYyIMHEHHBIM H3-MEPUTENsAM. MecTo pacnonoKeHHs —
r. OperOypr. PacueTHast TeMneparypa Hapy)KHOTO BO3/yXa JUIS CHCTEM BEHTWIIAIMHN C PEeIUPKyIsInuer nmpuauMaercs -10 °C.
Pacuernas Temneparypa Bo3ayxa BHYTPH OoTarumuBaeMbIx nomemennit 18 [1C. O6bveM 31aHus IO HapyKHBIM pa3mepam 50 Teic. M3.

4) Onpenenurs pacxon Temia A TEXHOJIOTUYECKUX HYXXJ OTIYCKaeMOTO HAChILIEHHOTO Iapa. Pacxona HacelleHHOro napa
Ha TeXHoJIoTrH4Yeckue Hyxasl 11,1 kr/c. /laBineHne HacBIIEHHOTO mapa y notpedutens 5*105 IMa. Pacyernas nimuHa mapomnposoaa
2,5 KM.

KomnsrotepHoe TecTupoBanue

YT0 Takoe CHCTeMa TEIIOCHA0KEHHUs?

KOMILIEKC YCTPOMCTB, MPOU3BOSIINX TEIJIOBYIO SHEPIUIO U MEPEAAIONIHNX €€ B BH/E TEI-JIOHOCHTENs (BOIBI, BOJSHOTO Mapa Hin
TOPSAYETO BO3AYXa) MOTPEOUTEIIO

cHCTeMa TEIIONPOBOIOB C TEIIIOHOCHTENEM

TOLI, mapoBbie U BOZOTpEiiHbIC KOTEIbHbIC

W3 yero moHOCTHIO COCTOMUT CHCTEMA HEHTPAJTIN30BAHHOTO TeIIoCHa0XeHuA?
TCIJIOBBIC IIYHKTBI U a0OHEHTCKHE YCTaHOBKH

l'[OTpe6I/ITCJ'II/I, HWCTOYHHK TCIIJIa U TCIIJIOBBIC CCTHU

Y4acCTKHU TENJIOTTPOBOJAOB

Ha xakux IByX OCHOBOIOJIATalOMINX MIPUHIHIIAX OCTPOCHA TEINIO(UKAMOHHAS CUC-TEMa IEHTPATM30BaHHOTO TEIIIOCHA0KEHU?
JIELIEHTpaIM3aLusl U IPOU3BOJCTBO TEMIOTHI

[EHTPaIbHOE IPOU3BOACTBO U NOTpedIeHne ropsyeil BOAbI U mapa

LEHTpaIN3anust 1 KOMOMHUPOBAaHHOE MPOU3BOACTBO TEIUIOBOW U 3JIEKTPUYECKOH SHEPTUH

Yro Takoe U B KaKUX €IWHHUNAX OIPEACNIATCS TeIUIOBast Harpy3Ka?

NOTPeOHOCTH JII0OOTO TEIIOBOro MOTPEOUTENS B TEIJIOBOM SHEPTUU B €AMHUILY BpeMeHH B Bartax (Bt, kBT, MBT)
MIPOU3BOJICTBO TEIJIOBOM 3Hepruu B Jxoymsax (Ix)

nepeiava TeII0BOi SHEPTUH OT UCTOYHHKA K ToTpeduTtento B Jxoymsax (k)

Bubl TennoBeIx Harpy3ok 1o 06LLI€ﬁ maccndmxaunn 1 UIBMCHCHUHN BO BPEMCHU




HECHTpAJIN30BaHHaA U ACTICHTPATIN30BaHHAasA
CC30HHAasA U Kpyrjioroan4Has
KOMMYHaJIbHasl 1 TCXHOJIOTUYCCKaA

UTO OTHOCHUTCS K CE30HHOM TEMI0BOM Harpy3ke?
ropsiuee BOJI0CHaOXKeHHE

Harpy3ka Ha IPOMBIIIUIEHHbIE HY>K/Ib

Harpy3Ka OTOIUICHUS U BEHTUIILUU

Bump! TEIOBBIX CeTel MO CTEIIeHH OTKPBITOCTH
3aKPBITHIC (3AMKHYTBIE) U OTKPHITHIC (Pa30MKHYTEIE)
HapoBbIe U BOASHbIE

OJIHO, IBYX U TPEXJINHEHHbIC

MuHuManbHOE YKCI0 JIUHUA U1 3aKphITON TEMIOBOM ceTn
OJIHA — MapOoBasi UM BOJISHAS

JIBE - TIOJAromas U oOpaTHast

TPH — BOJASIHAs, TTapoBasi © oOpaTHas

Buasl mpoknaaky TEMIOBBIX CETEN

BO3yIIHAS U OE3BO3IYIITHAS

IO3€MHasl ¥ I10IBOJHAS

nmo3eMHast (KaHajabHast U OecKaHaIbHAsA) U Ha[3eMHas

B 3aBHCHMOCTH OT HCTOYHHUKA MTPUTOTOBIICHHS TETIJIA PA3INIAIOT CHCTEMBI TETUIOCHA0KEHUSI:
LCHTPAIN30BaHHbIC U ICCHTPAIN30BaHHbIC

OTHOTPYOHBIC 1 MHOTOTPYOHBIC BOJISTHBIC

MHOTOCTYTIEHYAThIe U OHOCTYIICHYATHIS

BOJISIHBIC U TIAPOBBIE

BOJISIHBIC, TAPOBIC U [A30BbHIC

BosiHbIe CHCTEMBI IO CIIOCO0Y MMO1aud BOJIBI Ha TOPsUEe BOJOCHAOKCHHUE ICIIAT HA :
MHOTOCTYIIEHYATHIE U OTHOCTYIIEHYATHIE

OTKPBITHIE U 3aKPHITHIC

[CHTPAIN30BaHHbIC M ICICHTPATN30BAHHbIC

BOJISTHBIC U [TAPOBBIC

OJIHOTPYOHBIE 1 MHOTOTPYOHBIC

CxeMBl IPUCOEANHEHHSI MECTHBIX CHCTEM OTOIUICHUS PA3IIHYarOTCs:
3aBHCHMBIE Y HE3aBHCHMBIE

OJJHOCTYIICHYaThIe 1 MHOTOCTYIIEHYAThIE

TIapoOBBIE U BOJSTHEIE

OJHOTPYOHBIEC U MHOTOTPYOHBIE BOASHBIC

OJHOTPYOHBIC U MHOTOTpPYOHbIE TapOBBIC

B 3aBucuMBIX cxeMaxX IPUCOEAUHEHUS TEMIOHOCUTEND IIOCTYIAET :
HEMOCPEACTBEHHO U3 TEMJIOBBIX CETeH B OTOMUTENbHBIE MPUOOPHI
U3 TEIIOBOM CETH B OAOTPEBATEND

U3 TOJIOTPEBATENS B TEIUIOBYIO CETh

HEMOCPEACTBEHHO U3 TEIUIOBBIX CETEH B aKKyMYJISTOP
HENOCPEACTBEHHO U3 TEIUIOBBIX CETEH B CMECHTENIBHBIN Y3€ll

CucteMsl TOpA9ero BOXOCHA0KEHHS 10 MECTy PacIIONIOKEHIS HCTOUYHHUKA Pa3IeNIfioTCs Ha:
C €CTECTBEHHOM LIUPKYIIALMEN U C IPUHYAUTEIBbHOW HUPKYIALHAEN

LEHTPAIM30BaHHbIE U ACLICHTPATN30BaHHbIE

C aKKyMYJIITOPOM U 0€3 aKKyMyJIATopa

OIHOTPYOHBIE U MHOTOTPYOHBIE

BOJISTHBIE U [TApOBBIE

PerynupoBanue TEIIOBOIT Harpy3Ku 10 MECTY PEryIHPOBAHUS Pa3IMYaroT !
LEHTPAIbHOE, TPYIIIOBOE, MECTHOE

KOJIMYECTBEHHOE U KaYECTBEHHOE

ABTOMATHYECKOE U PydHOE

THEBMATHYECKOE U THIPABIHIECKOE

HOPSIMOTOYHOE U C pELUPKYIAHeit

KauectBeHHOE perynupoBaHue TEMI0BOM HAIPy3KU OCYILECTBIACTCS:
U3MEHEHUEM TEMIIEPATYpPhl TEIUIOHOCUTENS IIPU IIOCTOSIHHOM PAacXoJe




HU3MEHEHUEM PACX0a TEILIOHOCUTENS IIPU IIOCTOSHHOU TEMIIEPaType
IIPOILYCKAMH I0Ja4y TEIUIOHOCUTEA

M3MEHEHHEM naMeTpa Tpyo

U3MEHEHUEM JABICHUS TEITIOHOCUTENLSL

Fp?BeBI/IKI/I, DJICBATOPbI, HACOCHI, ITOAOTPEBATECIIN SABJIAIOTCA O60pyZ[OBaHI/I€M:
LTI

MTII

TCIUIOBBIX KaMEp

DI

KOTEIbHON YCTaHOBKH

3agadeil rTHAPaBINYECKOTO PacyeTa TEIIOBBIX CETEH ABIAETCA:
OTIpEIEIEHHE MTOTEPD TEITOTHI

ompezeneHne JuaMeTpa Tpyo U HOTeph JaBICHHS
ofpezieneHne CKOPOCTH ABUKEHHS TETIOHOCUTENS
OMpezieNeHHE MOTEPh PACX0Aa TETUIOHOCUTENS

pacuer TeII0BOM Harpy3Ku

ITorepu naBneHus NpH ABUKEHUU TEINIOHOCUTENS IO TPyOaM CKJIAbIBAETCS U3 :
NOTEPh JABICHUS HA TPEHUE U MECTHBIE CONPOTUBIICHUS

HOTEph HAIoOpa Ha TypOYICHTHOCTD ABUKEHHUS

HOTEPh TEIUIOTHI IIPH TPEHUH

NOTEPh TEIJIOTHI YEPE3 U30ISLIMOHHBIN CIIOM

NOTEPh TEIIIOHOCUTEIIS

[Tee30oMeTprdeckuii rpaduK MO3BOJISAET ONPEACITHTS:
MIPEIEbHO J0MYCTUMBIE HATIOPHI

JIaBJIEHHE WM HATlOp B JIFOOOH TOYKE TEIIOBOM CeTH
CTATUYECKHUI HATIOp

MOTEPH TEIIOTHI TIPU JABHKCHUU TETUIOHOCUTEIIS
JuaMeTp TpyOooIpoBoia

KomrieHcanus TemMrepaTypHbIX YUIMHEHHH TPYO IPOU3BOIMUTCS:
MOIBMXKHBIMHU OTIOpaMH

HETOABIKHBIMH OTIOPaMHU

KOMITCHCAaTOpaMHu

3allOpHOM apMaTypoit

MOIMUTOYHBIMUA HACOCAMU

TennoBble IepeMeneHns TEIIONPOBOIOB 00YCIOBIICHBI:
JMHEHHBIM YUTHHEHHEM TPYyO NPH HaTrpeBaHUN
CKOJIBXKEHUEM OIIOP IIPU OXJIAXKICHUU

TPEHUEM TEILIONPOBOJIOB 10 OIIOPE

CTaTMYECKUM HaropoM

HNOTEPSIMU TEIIOTHI IIPU ABUKEHUH TEIIOHOCUTEIS

[IpoxoHbIe KaHaJIBI OTHOCATCS K CJIEAYIOUIEMY THITY IPOKJIa/I0K:
HaJI3EMHOM

MMOI3¢MHOM OeCKaHaIbHOI

MOJ3€MHOM KaHAJILHOI

BO3/IyIITHON Ha MayTax

IMOABOTHOM

KananbHble MPOKJIaJKU TEMIOMPOBOAOB MIPEAHA3HAYEHBI JUIS:

3aLUTHI TEIUIOIPOBOOB OT BO3ACHUCTBUS IPYHTA U KOPPO3UOHHOIO BIUSHUS [IOUBBI
3aIIUTHI TEIUIONPOBOAOB OT BO3ACHCTBIUS aTMOC(EpHBIX 0CaIKOB

3aLUTHI TEIUIOIPOBOJOB OT OTEPh TEIIOTHL

KOMITCHCAIIN! TEMITEpaTypHBIX YAJIHHEHHAH TpyO

LHUPKYJSILUY TETIOHOCUTENS

ITpu mpoxaike B 0OTHOM HAIpaBJICHUH HE MEHEEe 5 TpyO MPUMEHSIOTCS:
HEITPOXO/THBIC KaHAJIBI

MPOXOJHBIE KaHAJBI

MOJYIIPOXOTHBIC KaHABI

CTallbHBIE TPYOBI

TUIACTMAaCCOBBIC KaHAIIBI




ITo nmpuHLUTY pabOTHI BEICOKHE CTOMKH MOAPa3AesSIOTCs Ha!
JKECTKHE, TMOKUE U KayaloIIuecs

BEPTUKAIbHBIC, TOPHU30HTAIHLHBIC

OJIHOBETBEBBIE, IBYXBETBEBEIC

BOJISIHBIC U TTAPOBBIE

OJTHOTPYOHBIC 1 MHOTOTPYOHBIC

HaszHnauenue TemIoBOM U30ISLIMUT:

3alllATa OT BO3JICHCTBUS TPYHTA

YMEHBIUICHHE TETUIOBBIX MOTEPh

Mo//Iep>KaHue THIPaBIMYECKOT0 peXrUMa TEMIOBOM ceTu
KOMIIEHCAIUs TeMIIEpaTYPHBIX YUIMHEHUH TpYyO

3alUTHI TEIUIONPOBOIOB OT BO3ACHCTBHS aTMOC(HEPHBIX OCATKOB

TGHJ'IOI/BOJI}IHI/IOHHI)IG MaTepuajibl JOJIKHBL O6J’IaHaTI)Z
BBICOKMMH TEIJIO3ALUTHBIMUA CBOWCTBAMHU

BBICOKUM KOI)(i)(bI/II_[I/ICHTOM TCIUIOIIPOBOAHOCTH
KOPPO3MOHHO- arpecCUBHBIMH CBOMCTBaMU

HHU3KHMMMU TCILI0O3allUTHBIMHA CBOMCTBaMH

BBICOKUMH MEXaHUYECKUMHU CBOHCTBAMU

AHTHKOPPO3HOHHYIO 00pabOTKy HapyKHOH IOBEPXHOCTH TPYO IPH TeMIeparype Ten-moHocurens 10 150° C npousBogAr:
OUTYMHOM I'PYHTOBKOM

OeH3MHOM

OPTaHWYIECKHMH PaCTBOPHUTEISIMH

MUHEpPaJIbHOU BaTOM

THOOBIM TEIIOM30JIIIIMOHHBIM MaTEepHaIoM

TernoBble TOTEPH B TEILIOBBIX CETAX OBIBAIOT:
JIMHEHHBIC U MECTHbIE

B OKPYKAIOIIYIO CPeJly Yepe3 TEIUION3O0IIALHIO
THIPABINYECKUC U CTATHIECKHE

aBapuiiHble U 6a30BbIE

HENPEPHIBHBIC M IEPUONYECKUE

K ocrnoBHOMY 000pynoBanuto TOLl oTHOCATCS :
HACOCHI U N0I0TPEBATENU

Terionposoas U POY

KOTeN U TypOuHa

LTII u MTII

TEIIOBBIC Y3716l 1 A0OHCHTCKHE BBOJIBI

BononoaroroBka asis TEIIOBBIX CeTEl BKIIIOYAET CIELYIOLIUE ONepalliu:
MexaHu4eckoe (QUIBTPOBaHHE

OCBETJIEHUE, YMTYEHHE, Aea3paLus

pereHepanusi HOHUTOB

B3pBIXJICHHE U OTMBIBKA HOHUTOB

pereHepanus ¥ OTMbIBKa HOHUTOB

WcnpITaHus TEIIOBBIX CETEN OBIBAIOT:
MEPBUYHBIC U TNIAHOBBIC

HaJIaJIOYHbIE U aBapUIHbIE

ITyCKOBBIE U IKCILTyTallMOHHbIE
HENpepbIBHBIE U IEPUOTUUECKHIE
JICTHUE U 3UMHHE

3amaueii HaJIaJKH TEIIOBBIX CETEH SIBISETCS:

obecrieyeHre pacyeTHOTO pacipeeeHUs TEIUIOHOCUTENS Y BCeX MoTpeduTeneit
oTIpeieNICHHE TNIOTHOCTH U POYHOCTH TPYOOTIPOBOIOB

omnpezeneHue noTepp Teria

KOMIIEHCAIMs TeMIIEPaTYPHBIX YUIMHEHUH TpYyO

obecrieyeHre Oe3aBapUITHOM IKCILTyaTallMH TEIUIOBBIX CeTel

Jlns TennocHaOkeHus MoTpeduTenel HCIONb3yIOTCS TETIIOHOCUTEIH:
BOJIa U BOJSHON map

JIBIMOBBIE Ta3bl

UHEPTHBIE I'a3bl

NeperpeTsiii nap




ropsiuuil BO31yx

JUTITENBHOCTE OTONUTENBHOTO CE30HA 3aBHCHUT OT:
MOIIHOCTY CTaHIIUU

KIIMMaTHYECKUX YCIOBUI

TeMIIepaTypbl BO3yXa B MOMEIEHUIX
TeMIIepaTyphl TEIIIOHOCUTENS

HOTEPh TEIIOTHI TEINIOHOCUTEIIS

CucTeMa IeHTPaTM30BaHHOTO TEIUIOCHA0KEHUS BKITIOYACT B CeOs:
HCTOYHUK TEIUIOTHI, TEIIONPOBO/IbI, TEIIOBBIE MYHKTHI

WCTOYHUK TEIJIOTHI, HOTPeOUTENH

IITIT 1 aboHEHTCKKHE BBOIBI

MTIT u LITIT

KOTeJN U TypOuHy

ITo xapakTepy IUPKYISIAN Pa3IHdaroT CHCTEMBI OTOTUICHHS:
C €CTECTBEHHBIM H IPUHYJUTEIBHBIM ABIKEHHEM BOJIBI
OTKPBITBIE ¥ 3aKPBITHIE

LEHTPAIN30BaHHbIE U JACLEHTPAIN30BaHHbIC

BOJISTHEIC M [TapOBEIE

OJHOTPYOHBIE U MHOTOTPYOHBIE BOASHBIC

W3MeHeHue Temneparypsl TEIUIOHOCUTENS IIPU MOCTOSIHHOM €r0 pacxXo/le OTHOCUTCS K METOAY PErYJUPOBAHUS TEIUIOBOM HArpy3KH:
KOJINYECTBEHHOMY

IPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOJAUYHOMY

W3meneHue pacxoja TEINIOHOCUTENS IPU IIOCTOSIHHOM €ro TeMIepaType OTHOCUTCSI K METOJLY PerylIMpOBaHus TEIIOBON HArpy3KHU:
KOJINYECTBEHHOMY

IPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOAUYHOMY

B He3zaBHCHMBIX CXeMax MPUCOETUHEHHS TEIUIOHOCUTENb TOCTYIAeT
HETIOCPEICTBEHHO M3 TEIUIOBBIX CETEH B OTOMUTENbHBIE TPUOOPHI
13 TETJIOBOI CEeTH B MOJ0TpeBaTENb

13 MOA0TPEBATENS B TEIUIOBYIO CETh

HEINOCPEICTBEHHO M3 TEIJIOBBIX CETEH B aKKyMYNISATOPD
HEIOCPEICTBEHHO U3 TEIJIOBBIX CETEl B CMECUTEINIbHBIN y3el

B oHOCTYNEHYATHIX CHCTEMAaxX TETUIOCHA0KEHHSI TOTPEOUTEIH MTPUCOCTUHSIOT:
HEIOCPEICTBEHHO K TEIJIOBBIM CETAM

k LITII

k MTII

K KOTEJIbHOM YCTaHOBKE

K TEIUIOBOMY Y311y

CereBas BoJIa HCIIOJIB3YETCS KaK TPEIOIasl cpesia Ul HarpeBaHHsl BOAOIPOBOTHOMN BOJEI B!
OTKPBITBIX CHCTEMAaX

3aKPBITHIX CUCTEMAX

MapOBBIX CHCTEMaX

OJTHOTPYOHBIX CHCTEMaX

MHOTOTPYOHBIX BOASIHBIX CUCTEMaX

OpMH U TOT e TEIJIOHOCUTENb LIUPKYIUPYET KaK B TEIUIOCETH, TaK U B OTOIMTENBHON cUcTeEMe
B 3aBUCHMBIX CX€MaX NPUCOECIUHEHUS

B HE3aBUCUMBIX CXE€MaX IPUCOEIUHEHHUS

B OTKPBITBIX CHCTEMax

OHOTPYOHBIX CHCTEMaX

MHOTOTPYOHBIX CUCTEMAaX

Jnist peryaupoBaHus TEMITEpaTypsl BOJIBI B ITOTAIOIIEM TPYOOIIPOBO/IE TEIUIOCETH YC-TAHABINBAIOT:
IpsI36BUKU
[OJI0rpeBaTEIH




3IIeBATOPHI
HOAITMTOYHBIC HACOCHI
KOHJICHCATOCOOPHUKH

TlocToSIHCTBO pacxo/a BOAbI 00eCIICUHBACTCS:
peryasTopaMu pacxozaa

PETYIATOpaMU TEMITEPATYPHI

JPOCCETbHBIMU IalibaMu

MOJIOTPEBATEIAMHI

3IIeBaTOPaMHU

[IIepoxoBaTocThIO TPYOBI Ha3bIBAOT:

TypOyJIEHTHBIH PEXKNUM ABWKEHHS TEILIOHOCUTEIS

BBICTYIIBI 1 HEPOBHOCTH, BIIVSIONINE HA IMHEHHBIC TOTEPH JABICHHS
THPaBINYECKUE COMPOTUBICHUS

HOTEpHU Haropa Ha THPaBINIECKUE COPOTUBIICHUS

TIOTEPH TEeMIIEPaTypPhl TETUIOHOCHTEIS

HaBHCHl/IC, BBIPA’)KEHHOC B JIMHEHHBIX C€ANHNIaX U3MEPEHUS, Ha3bIBACTCA:
THUAPOJAUHAMUYCCKUM JJaBJICHUCM

IMBE30METPUICCKUM HAITOPOM

TEOMETPUIECCKHUM HATOPOM

CTAaTHYCCKUM JTaBJICHUEM

HM30BITOYHBIM JaBJICHUECM

IpenensHO IOMYCTUMBII HAMOP JUIS 4yTyHHBIX PaIHaTOPOB:
80 m

140 m

60 m

20 M

200 m

ABapuifHas MOAMMTKA B 3aKPBITHIX CHCTEMaX TEIUIOCHA0XKEHHs IIpeycMaTpUBaeTcs B pa3Mepe:
2%

12%

22%

90%

33%

T'unpaBnuyeckuM pexXKMMOM TEIUIOBBIX CETEN ONpenensercs:

B3aUMOCBS3b MEXy TEMIIEPATYPOH TEMIOHOCUTEINS U €r0 PacXoJ0oM

B3aUMOCBA3b MEX]Y PACX0JIOM TEINIOHOCUTEINS U JaBICHUEM B Pa3IMYHbIX TOUKaX CUCTEMBI
B3aUMOCBA3b MEX/Y PACXOOM TEILIOHOCUTEIIS U €r0 COIPOTUBICHUEM

TUJPaBINYECKUE CONIPOTUBIECHHS

K03 GHUIHUECHTOM TEIIOMPOBOIHOCTH

Pacder ruapaBIryYecKoro peKuMa CBOIUTCS K OIPEICTICHHIO
MOTEPh JAaBJICHUS PU U3BECTHBIX PACX0IaX BOJBI

pacxo/I0B BOJIBI IIPH 3aJaHHOM JaBJICHUN

COTIPOTHUBIICHUS CETH

KO3 PHUIUCHTA TEIUIONPOBOHOCTH

MOTEPh TEIIOTHI TETNIOHOCHTEIIS

PenyknunonHo-oxnaautensHblie ycraHoBku (POY) cioyxat muis:
MOJIOTPEBA CETEBOM BOIBI

BBIPAOOTKH OCTPOTO Tapa

CHIDKEHHS JAaBJICHUS M TEMIIEPATyphl OCTPOTO Mapa

3alUTHI TEIUIOMPOBOIOB OT BO3ACHCTBHS aTMOC(HEPHBIX 0CAIKOB
MUPKYJISIIAN TETIOHOCUTEIS

[TapoBble KOMITpECCOPBI CIIyXKaT VIS

HOBBIIICHHS IaBJICHUS 11apa

TIOBBIIIIEHHS TEMIIEPATYPHI Tapa

HOHWKEHUS! JaBJICHUs T1apa

o0ecreueHust IMPKYIISINK TEINIOHOCHTES

3aIIUTHI TEIUTONIPOBOIOB OT BO3ACHCTBUS aTMOC(EPHBIX 0CATKOB

Jeaspanust mpeHa3HaYeHa IS




yIaJleHHs U3 BOJbl PACTBOPEHHBIX COJIEH

yIaJeHHsI U3 BOABI IPyOOJHCIIEPCHBIX IpUMecen
yIaJleHHus U3 BOJIbI KUCIIOPOJIa U YITIEKUCIIOro rasa
yAaJIeHus U3 BOABI HakueoOpazoBaTenen
CHIDKEHHMS JaBJICHUS M TEMIIEPaTyphl OCTPOTO mapa

CucreMa OTOTUICHHS TIOTYJaeT TETUIO0 HE3aBUCUMO OT CUCTEMBI TOPSTYETO BOIOCHAO-KESHHUS TIPH:
CBSI3aHHOM 1IOJ1aue

CMEIIaHHOM Moaade

HE3aBHCUMOI Iogaye

3aBUCUMOM I10/1a4€e

HOpMaJbHOU Noj1aye

Cxemsl cOOpa KOH/IEHCATa B MTAPOBBIX CHCTEMAax OBIBAIOT:
OTKPBITBIMU U 3aKPBITBIMU

HapajuIebHBIMK U [OCIIE0BATEIbHBIMU

NpAMOTOYHBIMU U IPOTUBOTOYHBIMHU

3aBUCUMBIMH U HC3aBUCHUMBIMHA

MNpsAMOTOYHBIMU U CMCIIAHHBIMU

Jns monepKaHus 3aJaHHbIX TAPaMETPOB TEITIOHOCHTEIIS, TOCTYITAIOIIEr0 B CHCTEMBI OTOIUICHHUS, TOPSYEro BOIOCHAOKEHNS
TETJIOBBIE ITyHKTHI OCHAIIAIOTCS:

KOH/ICHCATOCOOPHUKaMH

CMECHTENIFHBIMHA HaCOCaMH1

ABTOMATHYECKUMH PETyIITOPaMHU

TpsI3eBUKAMU

3aMopHOil apMaTypoit

Perynstopsl, paboTaromye ¢ HCIOIb30BaHUEM [TOCTOPOHHET0 HCTOUYHUKA SHEPTUH, Ha3bIBAIOTCS:
peryJsTOpaMy TaBJICHUS

PETYIIATOPAMH TEMITEPATYPHI

00paTHBIM KJTallaHOM

peryasTopamMu IPsIMOTO ACHCTBUS

peryasTopaMy HEpsIMOTO JIEeHCTBUS

CucteMsl TOpA4ero BOAOCHA0KEHHS , COCTOAIINE TOIBKO U3 MOMAIOIUX TPYOOIIPOBOOB, HA3BIBAIOTCS:
KOJIbIIEBBIE

3aKpBIThIE

LUPKYISILIUOHHBIE

TYIIUKOBBIE

LEHTPaJIN30BaHHbIE

COBOKYITHOCTh MEPOTIPUATHH 0 U3MEHEHHIO TEIUIOOTAA4M IPUOOPOB B COOTBETCTBHH C U3MEHEHUEM TOTPEOHOCTH B TEILIe
HarpeBaeMbIX MU CpPeJl, Ha3bIBAETCS:

peryiupoBaHUeM OTITyCKa Teruia

aKKyMYJIIPOBaHHEM TeIlIa

OIIPECCOBKON CUCTEMBI TEIIIOCHAOKEHUS

HPOMBIBKOM CHCTEMBI TEINIOCHA0KEHNS

WCTIBITAHWEM CHCTEMBI TeITOCHAOKEHHS

VKJIOH TEIUIOBBIX CEeTeH Ha ydacTKaxX JOJDKEH MPUHAMAThCS:
ue 6oiree 0,002

0,2-0,8

e menee 0,002

HE MMEeEeT 3HAYCHHUS

He 6onee 0.05

Jnst cOopa Biaru B MOHMKEHHBIX TOYKaX TPACCHl YCTPAUBAIOT:
TPUSMKA

BO3YLIHUKH

HHU3KHE OMOPBI

CalIbHUKOBbIE KOMIIEHCATOPbI

KaMephl

TenaompoBo bl MPOKIAbIBACMbIe OeCKaHAIBLHBIM CITOCOOOM, B 3aBUCHMOCTH OT XapaKkTepa BOCIIPHUSITHS BECOBBIX HaIPY30K
MOJIPA3IEISIOT Ha:

noJaromre u oopaTHbIe

OETOHHBIE H JKeJIe300€TOHHBIE




MAarucCTpajJbHbIC U MECTHBIC
MOHOJIMTHBIC U 3aCBIITHBIC
Pa3rpy>XCHHbIC 1 HEPA3TPYIKCHHBIC

Io mpuHIUITy paboTHI KOMIIEHCATOPBI HOAPa3eNAI0TCS Ha:
rHOKUE ¥ BOJIHUCTBIE IIAPHUPHOTO THIIA

CaJIbHUKOBBIE U JINH30BbIE

OCEBBIE U PaJluaJIbHBIC

HOJIBUKHBIC M HEMOABHKHBIE

C TIpeABapUTEIHHON PACTHKKOI 1 Oe3 IMpeABapUTEIBHON PaCcTHKKA

Jlis BocIIpUATHS YCUIMH, BOSHUKAIOUIMX B TEILIONPOBOAAX, U NIEPEAAYt X HA HECYILUE KOHCTPYKLMH WK TPYHT YCTaHABJIUBAIOT:
OIIOPBI

KOMIIEHCATOPbI

3allOpHYIO apMarypy

KOH/ICHCATOCOOPHUKH

KOJIOALBI U IPUSIMKH

s 3akperuieHust TpyOOpoBoAa B OTAEIBHBIX TOUKaX M BOCIPHUATHS YCHIINI, BO3HUKAIOINX Ha y4acTKaX, MpelHa3HAuCHbI:
HKEJNe300eTOHHBIC KaHaIIbI

KOHJICHCATOCOOPHUKH

KOMIICHCATOPbL

HO/IBHIKHBIE OTIOPBI

HCIIOABMYKHBIC OTIOPBI

B pe3ynbrare B3auMOEHCTBHS METAJLIA C AarPECCUBHBIMH PacTBOPAMHU IPYHTa BO3HHUKAET:
NMEKTPOXUMHUIECKAs! KOPPO3US

XHMHYECKast KOPPO3Us

TEMJI00TAa4a OT TEIUIOHOCUTENIS

TEIIONOTEPH

TeMITepaTypHOE YUTMHEHUE MeTalia

3amaueil ruIpaBIMYECKOTO pacueTa TEIIOBBIX CeTel SABIsSeTCs:
OIpEIEeTIEHUE TEIUIOBBIX OTEPD

oTIpeNieNieHre TIOTePh JaBJICHUS TEIUIOHOCUTENS U AUaMeTpa TpyOompoBoaa
oTpeeNieHre JOMYCTUMOTO HaNpsDKEHHsI MaTepraia TpyOsl

oTIpeNieNIeHHEe TOIIIUHBI CTEHKH TPYOBI

onpesiesieHre pacxo1a TeIIOHOCUTENS

Pa3HOCTh HAOPOB B MOJAOLIEH U OOpAaTHON TUHUAX JUI JTF000H TOUKM CETH Ha3bIBAETCS:
pacnoJjilaraéMbIM HAIlOpOM

CTaTUYECKUM HAIopoM

I'bE30METPUUECKUM HAIIOPOM

CKOPOCTHBIM HaIrlopom

notepen Haropa

HeilitpanbHoil Ha3bIBaeTCs TOUKA, B KOTOPOM:

CTaTUYECKUI HATOP pPaBEH HYIIO

MaKCUMaJbHbIHM IbE30METPUYECKUI HALIOp

HOJIECPKUBACTCS IIOCTOSHHBIN HAIIOP, KAK IIPU THAPOJAUHAMUYECKOM, TaK U IIPU CTATUYECKOM PEXUMAX
MHHUMAJbHBIN Ib€30METPUUYECKHI HAMOP

IIPU CTATUYECKOM PEXHMME HAIIOP COOTBETCTBYET MAaKCUMAJIbHO JIOIyCTUMOMY

Otonnenue, Npu KOTOPOM T€HEPaToOp TeIUIa U HarpeBaTeIbHbII MPUOOP KOHCTPYKTUBHO CKOMIIOHOBAHBI BMECTE M YCTaHOBJICHHI B
00orpeBaeMoM IOMEIICHUH, Ha3bIBaCTCS:

MECTHBIM

LEHTPaJIbHBIM

BO3YLIHBIM

BOJISIHBIM

apOBBIM

ITo npeo6naz[a}0meMy BUAY TCIJIOOTAAYN HArpeBaTCIbHBIX HpI/I60pOB CUCTEMBI OTO-TUICHUS OBIBAIOT:
BOJSAHBIC U TTAPOBBIC

MECTHBIC U HEHTPAJIbHBIC

JIYYUCTBIC, KOHBEKTUBHBIC, ITAHCIbHO-JTYIHUCTBIC

KOHBCKTHUBHBIC U paJUAITUOHHBIC

HH3KOT'O, BBICOKOTO JTAaBJICHUA




OCHOBHBIM 3JIEMEHTOM CHCTEMBI OTOIIJICHHUS SIBIISIFOTCS:
TeHEepaTop Teruia

HarpeBaTeNbHbIE TPHOOPHI

TEIUIOTIPOBOIBI

oborpeBaeMble MOMEIIECHHS

KOTeJIbHast

OTonuTenbHBIN NPUOOP, BHITOIHEHHBIH U3 CTABHBIX TPYO, HA KOTOPhIE HAHOCUTCS IJIACTUHYATOE OpeOpeHue, Ha3bIBaeTCs:
paauaTopom

OTOIMMTEILHON IMAHEIBIO0

pebpucThIe TpyOBI

3MEEBUKOM

KOHBEKTOPOM

CucTeMbl BOASHOTO OTOIUIEHUS MO CIIOCO0Y MUPKYIISIIUN BOJBI ACIATCS Ha:
C €CTECTBEHHOU HUPKYJSLUEH U C HACOCHOU LUPKYISIIUEN

JIBYXTPYOHBIE U OTHOTPYOHBIE

MECTHBIE U LIEHTPaJIbHbIE

TYIMUKOBBIE U C MOMYTHBIM JIBUKEHUEM

C BEpXHEW 1 HWKHEH pa3BOJIKON

ITo mecTy pacnonokeHus paclpeAeIUTENbHBIX TOPH30HTATBHBIX TPYOOIIPOBOIOB TOPSUEro BOJOCHAOKEHUS CHCTEMbI OTOILICHUS
JETSITCS HA CUCTEMBI:

C €CTECTBEHHOU IIUPKYJIALUEH U ¢ HACOCHOU LIUPKYJIALUEH

C BEepXHeH 1 HUKHEN pa3BOJIKOM

JBYXTpYOHBIE U OTHOTPYOHBIE

TYIHUKOBBIE U C TIOMYTHBIM JBHKEHHEM

MECTHBIE U LIEHTPAJIbHBIE

CucTeMbl TapOBOTO OTOILICHUS O CBSI3M C aTMOC(Epoii ObIBAIOT:
HH3KOT0, BEICOKOTO JaBIICHHS

JIBYXTPYOHBIC U OXHOTPYOHBIE

3aMKHYTBIE U Pa30MKHYThIE

OTKPBITBIE M 3aKPBITHIE

TYIHUKOBBIE U C TIOIYTHBIM JBHXECHHEM

ITpu HEOOXOAMMOCTH MOHIKSHUS JaBJICHUS Mapa mepe]] CUCTEMOi MapoBOro OTOIUICHHS YCTAHABIMBAIOT:
PEAYKIIMOHHBIE KJIAIaHBI

KOHJICHCATOOTBOYHMK

Hacoc

PETyIsATOp ITaBICHUS

3IIeBATOP

CucteMbl BO3AYIIHOTO OTOIUIEHHUS 110 BUAY HEPBUYHOTO TETUIOHOCUTENSI MOAPA3AENAIOT Ha:
MECTHBIE U LIEHTPAJIbHBIE

C €CTECTBEHHOU LIUPKYIALUEH U C HACOCHOU LIUPKYJIALUEH

PELUPKYIAIUOHHBIE U IPSIMOTOYHBIE

TYHHUKOBBIE U C TIOMYTHBIM JBHKEHHEM

NapoBO3IYIIHBIE, BOJOBO3YIITHBIE

B nomenenusx, B KOTOPBIX BO3IyX HE 3arpsi3HEH BPEAHBIMU BEILIECTBAMHU MPUMEHSIOT CUCTEMBI BO3AYIIHOTO OTOILICHHUS:
C YaCTMYHOHN peLMpKyIALueH

C MOJIHOH penupKyIsanuen

HOpSMOTOYHBIE

C MapanjenbHbIMH CTPYSIMU

C BEEPHBIMU CTPYSIMHU

EMKoCTh, TpeHa3HadeHHas I XpaHEeHHUs Topsiueil BOABI B IIENIAX BRIPABHUBAHUS CYyTOYHOTO Tpadrka pacxoaa BOJbI B CHCTEME
TEIUIOCHA0XKEHHMS, a TAKXKe JJIsl CO3J]AHUS M XPaHESHUS 3araca MOAMATOYHON BOJIBI HA HCTOYHHUKE TEIUIOTHI, HA3bIBACTCSI:

KOTEI

KOHJIEHCaTOCOOPHUK

BOJIOTIOJIOTPEBATEb

TPSI3EBUK

0aK-aKKyMyJATOp TOpsTIei BOBI

WTII- sro:
MYHKT ITOAKITIOYCHHUS CHCTEMBI OTOIICHUS, BEHTHIIIIUH 1 BOJAOCHA0XKEHHS 30aHUS K PacIIpEeACIUTEIBHBIM CETSIM CHCTEMBI
TEIUIOCHA0XKEHHSI MUKpOpaiioHa




MYHKT TTOAKIIOUEHHUS] CHCTEMBI TEIIONPOBOIOB MUKPOPaOHa K PacIIpeAeIuTeIbHBIM CEeTSIM TOPSUEero TeIUIOCHA0KEeH S ’
BOJIONIPOBOAA

€MKOCTb, TpeAHa3HaYCHHAS JUTI XPaHSHHUS TOpI4eii BOJIBI B IIEJITX BEIPABHUBAHMS CYTOYHOTO Tpadika pacxo/1a BOIBI B CHCTEME
TETIOCHAOXKEHNS, a TAakKe [UIS CO3MaHMs M XPaHEHHUS 3araca HOANUTOYHON BOIBI HA HCTOYHHUKE TEIUIOTHI

COBOKYITHOCTb YCTPOHCTB, 00€CIIeUNBAIOLIUX HArPEeB X0IOAHON BOABI  pacHpe/ieNieHue ee 10 BoA0pa300opHbIM Mpudopam
KOMIUIEKC 000py10BaHHs, C TOMOIIBIO KOTOPOTrO CUCTEMA OTOIUIEHHS, BEHTUIIALUH 1 KOH-AUIMOHUPOBAHUS BO31yXa
TPUCOCTMHSCTCS K TEIIOBEIM CeTSIM

COBOKYITHOCTh YCTPOMCTB, MPpeIHA3HAYCHHBIX JUTS MIEPEIaYy U paclpeIe/ieHHs TEMIOThl OT HCTOYHHUKA K TIOTPEOUTENSIM,
Ha3bIBAETCS:

BOJIOTIOZIOTPEBATENb

KOTeJIbHas

TEIIOBas CETh

T3I

aOOHEHTCKHI BBOT

COBOKYITHOCTD YCTPOMCTB, 00CCIICUNBAIOIINX HATPEB XOJIOHOM BOJIBI U paclpeielieHne €€ TI0 BOJ0Pa300pHBIM PUOOpaM,
HA3BIBACTCS:

TEIUIOBas CETh

CHCTEMA TEIIOCHAOKEHUS

ITII

BOJIOIIOIOTPEBATEIb

cUCTeMa ropsiuero BoJA0CHa0XKEeHHUs

C Kakoli IepHOIMYHOCTBIO IOJDKHBI pa3pabaThiBaThCs THAPABIMYECKUE PEKUMBI BO-ISHBIX TETUIOBBIX CETEH ISl OTONMUTENIBLHOTO U
JIETHETO IepHo10B?

OJIIMH a3 B IIATH JET

He peke OHOTO pa3a B TPH rojia

€KEro/THO

©KEKBapTaIbEHO

Kem yTBeprkaaroTCst TO0BbIE IIIAHBl PEMOHTOB TEIJIOBBIX YHEPrOYCTAHOBOK?

OTBETCTBEHHBIM 3a UCIPaBHOE COCTOSIHUE M O€30IAaCHYIO IKCILTYaTallHiO TEIIOBBIX SHEPTO-yYCTaHOBOK
TJIAaBHBIM MEXAHUKOM

HAYaJIbHUKOM CITY’KOBI TPOU3BOACTBEHHOTO KOHTPOJIS

PYKOBOZMTENIEM OPraHU3aluu

MOo3KHO 1M IPUMEHATD 3alI0PHYIO apMaTypy B KaueCTBE PEryaupyrolei?
MOXHO Ha TPyOOIpPOBOAaX TEIUIOBBIX ceTei

MOXHO, €CIIM €CTb pa3penieHre Pocrexnanzopa

MOYKHO, €CITH 3TO NPETYCMOTPEHO MPOEKTOM

HE JOIIyCKAeTCsl HYU IIPU KAKUX YCIOBHAX

Kaxkwue 3armymikn He MpUMEHSIOTCS B KOJUIEKTOpax auamerpom 6oiee 500 Mm?
SIUTANTHYIECKHE

NPUMEHSIOTCS BCE BUBI 3arJIyIeK

IUIOCKHE IIPUBapHBIE ¢ peOpamMu

IUTOCKHE HaKJIaTHBIC TIPHBApHBIC




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.




