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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

M cToYHNKH U cHMCTEMBI TENJIO0CHAOKEeHN

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
[Tpodums [TpombInUICeHHAs TEIIOIHEPTeTHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 53ET
YacoB 1o yueOHOMY ITaHy 180 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 4
ayJUTOPHBIC 3aHSTHSI 22 Kypcosast paboTa 4
camocCTosATeNNbHas paboTa 149
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexuun 8 8 8 8
JlabopaTtopHsie 4
IIpakTuueckue 10 (10 |10 |10
Uroro ayn. 22 122 122 (22
Konrakrhas pabota 22 (22 |22 |22
Cawm. pabota 149 | 149 | 149 | 149
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180




IIporpammy cocraBui(u):

K.m.H, Ooyenm, Anmonos B.H.

Pabouas nmporpamma
HcTOYHNKHU U CHCTeMBbI TeIIOCHAGKeHH

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.01 TemnmosHepreTuKa u TEIIOTEXHUKA (Ipuka3 MunoOpHayku Poccun ot 05.03.2020 r. Ne 950.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.01 TemnmosnepreTuxa u TemwioTexHuka , 13.03.01_23 Temnosrepreruka u Temtorexuuka [IpIITO 3aou.plx [IpomsimuienHas
TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
30.11.2022, mpoTtoxoin Ne 41

VYrBepxnena B coctase OIIOIT BO:

13.03.01 TemnosHepreTUKa U TEIIOTEXHUKA , [[pOMBINIUICHHAS TETIIO3HEPTeTHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporokon Ne 41

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 06.03.2024 ., Ne3

PyxoBoauTens noapasaeneHus K.I.H., 101eHT Maxupuna P.E.



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 |DrexTpudyecKas 4acTh TEIUIOBBIX JIEKTPOCTAHIMN

2.2.6 | DnekrpocHaOXeHHE U 000PYIOBaHHUE MPOMBINUICHHBIX TPEATPHATHI

2.2.7 | OHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMU

IIK-1: Cioco0eH nNpoeKTUPOBATh U KOHCTPYHPOBATH KOTE/IbHbIE, ICHTPAJIbHbIC TEIUIOBbIC H MaJIble TEIIOLCHTPAJIH, 2
TaKKe TeIJI0BbIE CeTH ¢ HCI0/1b30BaHUeM HH(PPOBBIX TEXHOJIOTHii

3HaTh:

[IK-1-31 meToauku onpeneneHus OTPeOHOCTH B 3HEPTOHOCUTENAX; COCTaB 000PYI0BaHHS HHKEHEPHBIX CHCTEM
BO3YyXOCHA0XKEHHUs, BOJO-, [a30- U XOJIOA0CHA0KEHHS

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIyYeHHs1, TPeodpa3oBaHus, TPAHCIOPTA H
HCMO/IB30BAHUS TEIIOTHI B TEINIOTEXHHYECKNX YCTAHOBKAX H CHCTEMAaXx

3HaTh:

OIIK-3-31 crnemnuduky obecrieueHnss TEXHUIUYECKOTO OCHAIIEHHS Pab0uUX MECT C pa3MeIleHHeM TEXHOJIOTHYECKOT0 000pyAOBaHUS U
OCBaMBaTh BBOJUMOE 000PYyHIOBaHNE IS CUCTEM TEINIOCHA0KEHNUS

IIK-1: Cnocoben NMPOEKTHPOBATH U KOHCTPYMPOBATh KOTEJIbHbIC, HEHTPAJBbHbLIC TEIIJIOBbIEC H MaJIbl€ TEIVIOLEHTPAJIHA, a
TAKXKE TENJI0OBbIC CETH ¢ HCITOJIb30BAHUEM Hl/l(l)pOBLIX TeXHOJOTHH

YMmerb:

IIK-1-Y'1 npoexTupoBaTh ¥ KOHCTPYHUPOBaTh 000PYIOBaHHE CUCTEM MOJAYH SHEPrOHOCHTENCH

OIIK-3: Crioco0eH 1eMOHCTPUPOBATH IPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIy4YeHHs, MPeodpa3oBaHusl, TPAHCIIOPTA U
HCIOJb30BAHUA TENJIOTHI B TEIMJIOTEXHUYECKUX YCTAHOBKAX U CUCTEMaXxX

Ymern:

OIIK-3-Y1 onpenemnsts pacdeTHBIC HATPY3KH IS TPOCKTUPOBAHHS TEXHOJIOTHYESCKUX CHCTEM ITOJadl SHEPrOHOCHTENeH
MOTPEOUTENSIM

IIK-1: Cnioco0eH NpoeKTUPOBATH H KOHCTPYMPOBATH KOTe/IbHbIE, IECHTPAJIbHbIE TeIUIOBbIe H MaJlble TeIIOLEHTPAJIH, a
TaKiKe TeIJIOBbIE CETH € UCNO0/Ib30BAHHEM HU(POBLIX TEXHOJIOTHH

Baanernb:

[IK-1-B1 HaBbIkKamMu 1 METOJaMH pa60TBI C HOpMAaTUBHBIMH U ITPABOBBIMU JOKYMCHTAMHU B obmactu TCIUIOOHCPTCTHUKH 1
TCINIOTCXHUKH

OIIK-3: CnocodeH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10J1y4eHHs, IPe00pa30BaHusl, TPAHCIIOPTA U
HCMO/Ib30BAHUS TEIIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U CHCTEMAX

Baanernb:




OIIK-3-B1 npremaMu 1 METOJaMU aHAIH3a IPHU IPOBEJCHUH PACUETOB MTOKa3aTeNell U IapaMeTpoB CUCTEM TEIIOCHAOKEHUS
OpefnpUsITUil ¢ TPUMEHEHHEM KOMITBIOTEPHBIX CHCTEM

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenop u | Cemectp | Yacos | @opmupyemble | Jlureparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pa3gen 1. Cucremst
Ten10cHa0KeHnst
NpeAnpUsITHIA.

1.1 TeruoBbie Harpy3ku. MeTo b 4 4 OIIK-3-31 JIT.1J11.2 KM1,K P1
PErynupoBaHUs OTITyCKa OIIK-3-Y1 JI1.3J12.1 M2
Teria. Beioop OIIK-3-B1 IIK- | JI2.2 JI2.3
TETJIOHOCUTENEH U CUCTEM 1-31 [IK-1-Y1 J12.4 J12.5
TeruiocHa0xeHusL. T eroBbIe IIK-1-B1 21
ceru. Ha3HayeHue TEmIoBbIX
ceTel, X KOHCTPYKIUH,

BUJIBI IPOKJIAJIOK M CIIOCOOBI
MIPUCOETUHEHUS
MOTPeOUTENCH K TEIIOBOM
cetn. OcoOEHHOCTH
MOTOKOpACTIpEIeIICHHS B
KOJIBLIEBBIX CETSIX.
I'mppasnuyeckuil ynap B
TermoBoi cetu. /JIex/

1.2 l'uppaBnuyeckuii pacuer. 4 4 OIIK-3-31 JI1.1 JI1.2 KMI1,K P1
luapaBnnyeckuii pexxum OIIK-3-V1 JI1.3J12.1 M2
TEIJIOBBIX ceTeil. TermmoBoit OIIK-3-B1 IIK- | JI2.2JI2.3
pacyer TerIonpoBoaa. 1-31 [IK-1-VY1 J12.4 J12.5
IIpouHocTHOI pacuer. IK-1-B1 €
I'mapaBnnyeckas
ycToiauBocTb. /I1p/

1.3 MopennpoBaHue TEIIOBOH 4 2 OIIK-3-31 JI1.1 J11.2 KMI1,K
cern B MATLAB. /J1a6/ OIIK-3-Y1 JI1.3712.1 M2

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

1.4 OCo0eHHOCTH IKCILTyaTalluN 4 62 OIIK-3-31 JIT.1JI1.2 KM1,K P1
TEIUIOBBIX CETEH. OIIK-3-Y1 JI1.3J12.1 M2
[ToBblIeHNE HAEKHOCTH OIIK-3-B1 IIK- | JI2.2JI2.3
cucTeM 1-31 TIK-1-Y1 J12.4 J12.5
temnocHabxenus. /Cp/ IK-1-B1 €
Pasgen 2. UcTouHuKH
Ten10cHa0KeHu st
npenpuATHIA.

2.1 [IpompbInieHHBIE KOTETBHBIE 4 4 OIIK-3-31 JI1.1 J11.2 KMI1,K P1
— KaK UCTOYHHKH I'eHepaluu OIIK-3-V1 JI1.3J12.1 M2
tera. TOL] mpoMBIIIIIeHHBIX OIIK-3-B1 IIK- | JI2.2 JI2.3
HIPEANPHUITUN — KaK 1-31 TIK-1-V1 J12.4 J12.5
UCTOYHMKHU I'eHepaluu IIK-1-B1 €
tema. /Jlex/

2.2 Ucnonb3oBanue 4 6 OIIK-3-31 JIT.1 JI1.2 KM1,K P1
MaTEMaTU4YECKOTO OIIK-3-V¥1 JI1.3J12.1 M2
MO/JIEIIMPOBAHHUSI, IAKETOB OIIK-3-B1 IIK- | JI2.2 J12.3
MPUKIIAIHBIX IPOTPaMM, 1-31 TIK-1-V1 J12.4 J12.5
0aHKOB JIaHHBIX JJIs pacyeTa TIK-1-B1 21
CHUCTEM TETUIOCHA0KEHHSI.
l'unpasnuyeckuit
pacuer. /TIp/

2.3 UccnenoBanue cuctemsl 4 2 OIIK-3-31 JIT.1JI1.2 KM1,K
oToruteHus. /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




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.

O6pa3zen sK3aMeHaIIOHHOT0 Ouera:

MuHHICTEpCTBO HAyKH M BRICIIEro oopa3oBanus Poccuiickoit denepanun
HosoTpontxuii ¢pumman

®DenepaIbHOrO TOCYIaPCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEKICHUS
Beicmrero o6pa3zoBaHus

HaunonanbHeI# HccaenoBaTeNbCKUN TEXHOJIOTHYECKHI YHUBEPCUTET
«MUCHUC»

Kadenpa 25mekTposHEpreTHKHI U 3JCKTPOTEXHUKU

BUJIET Ne 1

HucrurmnHa: «KoTenbHble yCTaHOBKU M ITAPOTCHEPATOPBD»

Hanpasnenue: 13.03.01

®dopma o0ydeHus: 3a09Has

®dopma npoBeIeHHs YK3aMeHa: MMCbMEHHAs

1. Kiaccudukarus CCTEM TEITOCHA0KEHHS.

2. KommeHcanus TeMnepaTypHBIX VUTMHEHUH TEIUIOTPOBOAOB. THIIBI KOMITEHCATOPOB.

IIpumeps! 3agau Ha SK3aMeEH:

1) Omnpenenurs TEMIOBYIO HArPY3Ky OTONMTENIBLHOH YCTAHOBKHM M TEMIIEPATypy BO31yXa B OTAIUIMBAEMBIX NMOMEILEHHUSX,
npu W=13800 /Ix(c*K), mpu Temnepatype temtonocurens 80°C u u Temiieparype HapyxHOTo Bo3ayxa —2°C. PacueTHble JaHHBIE
OTOTIHUTENBHOM YCTAaHOBKH XUJI0T0 AoMa: 74,1 MJIx c, TemmepaTypa Ha BbIXOJe TeruiooOMenHuka 64,5°C, TeMneparypa Ha BXOJe
80°C , pacueTHas TeMmepaTypa HapykHoro Bo3ayxa —35°C. Koadduiuent cmernenus 2,2. PacueTHast BHyTpEHHsIsSI TEMIIEpaTypa B
nomemiennu 18°C. OTonuTenbHas yCTAaHOBKA IPUCOEIMHEHA K TEIUIOBOM CETH 110 3aBUCUMOM CXeMe.

2) Onpenenuts ONTUMAaIbHBIE IO MUHUMYMY TEIUIONIOTEPH IJISl )KWIIOTO 3JaHMs Ha-py>KHBIM o0bemMom V=200 TbIC.M3, a
TaKKe 3HAYEHUE Y/IETbHOHN TETUIONIOTEPH TP ONTUMANIBHBIX pa3mepax. McxonHble naHHbIE: cpetHUi KO3 (UIMEeHT Teruionepenadn
BEPTHKANBHBIX orpakae-Huiil,5 Br/(M2*K); skBHBasICHTHBIH KO3 (GUIINEHT TEIIONEepEeaadH TOPH30HTAIBHEIX orpakaeHuiil Bt/
(M2*K); B maHe 31aHUS UMeeT (popMy IPSIMOYTrOJIBHHUKA C OTHOIIEHHEM CTOpoH 10.

3) Onpenenurs pacxon Telia Ha BEHTWISALMIO ¢ PELUPKYISLIUENH 10 YKPYIHEHHBIM H3-MEPUTENsIM. MecTO pacroyioKeHHs —
r. OpeHOypr. PacueTHast TeMneparypa HapyXHOTO BO3yXa JUISl CHCTEM BEHTIIAINHU C PEeIUPKy/sinuel nmpuauMaercs -10 °C.
Pacyernas Temneparypa Bo3ayxa BHYTpH oTaruiBaeMbIx noMereHuii 18 [1C. O0beM 3aaHus M0 HapyKHBIM pazMepam 50 Teic. M3.

4) OmnpenenuTts pacxox TeIUIa UL TEXHOJOTHUECKUX HYXKI OTITyCKaeMOTO HACHIMICHHOTO mapa. Pacxos HacHIIEHHOTO mapa
Ha TeXHoJIormueckue Hyxkasl 11,1 kr/c. JlaBineHne HacBIIEHHOTO napa y norpedutens 5*105 IMa. PacyerHas ninuHa mapomnpoBosa
2,5 kM.

KomnsroTepHoe TecTupoBanue

YTo Takoe cucTEMA TEMIOCHAOKEHUS?

KOMIUTEKC YCTPOHCTB, MPOU3BOSIINX TEIIOBYIO SHEPTHIO M IEPEAAIOIINX €€ B BUJIE TEI-ITOHOCHTENS (BOIBI, BOJSHOTO Iapa MIIN
TOPAYEro BO3AyXa) MOTPEOUTEIIO

CHCTeMa TEIIONPOBOIOB C TEIIOHOCUTEIEM

TOLI, napoBble U BOJOTPEHHbBIE KOTEIbHbBIE

W3 yero moTHOCTBIO COCTOMUT CHCTEMA LEHTPATIN30BAHHOTO TeIUIOCHA0XKeHUA?
TCIIOBBIC ITYHKTBI U a0OHEHTCKHE YCTaHOBKH

l'[OTpe6I/ITe.HI/I, HCTOYHMUK TCILIA U TCIIJIOBBIC CCTU

Y4acCTKU TENJIOTIPOBOAOB




Ha xakux AByX OCHOBOTOAralouix NPUHIUIAX TOCTPOEeHA TeIUIO(UKAIIMOHHAS CHC-TeMa [IEHTPaTM30BaHHOTO TeIIOCHA0KEHUS?
JIELEHTpaIN3alus U MPOU3BOJICTBO TEIIOTHI

[EHTPaATFHOE MPOU3BOCTBO U IOTPEOIICHIE TOPSTICH BOIBI M ITapa

HEHTpaTU3aus 1 KOMOMHUPOBAHHOE MMPOU3BOICTBO TEILIOBON U AIIEKTPUIECKON SHEPTHH

YT0 TaKoe ¥ B KAaKHX €IMHULAX OIPEAENATCS TEIIOBask HarpysKa?

MOTPeOHOCTH JTF0O0O0TO TEINIOBOTO NOTPEOUTENS B TEIIOBOH SHEPTHH B AWHUITY BpeMeHH B BatTax (BT, kBT, MBT)
MIPOU3BOJICTBO TEMIOBOH dHepruu B Jlxxoynsax (Jx)

nepezaya TEIUIOBOH SHEPTUM OT HCTOYHHUKA K notpeburento B xoyimsax (Jx)

Buzs! TemnoBeIX HArpY30K MO 00mel KiIacCH(pUKAIIIN 1 U3MEHEHUH BO BPEMEHH
LEHTPAIU30BaHHAs U ACUEHTPAIU30BaHHAs

CE30HHAs M KPYIIOTOAUYHAs

KOMMYHaJIbHAsl M TEXHOJOTHYECKAs

UTO OTHOCHTCS K CE30HHOM TEIIOBOM Harpyske?
ropsgee BofocHa0XeHne

Harpyska Ha IPOMBIILIJICHHbIE HYKbI

Harpys3Ka OTOIUIEHUS U BEHTWISILIUU

Buap! TennoBsIx ceTell o CTENeHU OTKPHITOCTH
3aKpBIThIE (3AMKHYTBIE) U OTKPBITHIE (PAa30MKHYTHIE)
MapoOBbIC U BOJSHbBIC

OJTHO, JIBYX M TPEXJIUHECHHBIC

MuHuManbHOE YKCI0 JUHUN 11 3aKphITON TEIIOBOM ceTH
0JIHA — ITapOBasi UJIU BOJISHAS

JIBE - TIOAAoMmasi 1 o0paTHast

TPH — BOASIHAs, TapoBas u oOpaTHas

Bubr mpoKkiIa Ky TETUTOBBIX ceTel

BO3MyIIHAS U Oe3BO3IYIIHASL

NO/A3EMHast ¥ OABOJHAS

nozi3eMHast (KaHaibHasi 1 OecKaHalbHast) U Ha/(3eMHast

B 3aBHCMMOCTH OT UCTOYHHKA MIPUTOTOBJICHUA TCIJIa pa3jInvdarOT CUCTEMBI TEILIOCHAOKEHMS:
HECHTPAJIN30BaHHBIC U ACLICHTPAJIN30BaAHHbBIC

0]1HOpr6HBIC n MHOFOpr6HLI€ BOJSHBIC

MHOTOCTYNIEHYAThIC U OJHOCTYIICHYATHIC

BOJSHBIC U TapOBLIC

BOJSAHBIC, ITAPOBIC U I'a30BbIC

BosiHbie CHCTEMBI IO CIIOCO0Y MMOIa4d BOJIBI Ha TOpsiuee BOJOCHA0KCHHUE ACIAT HA :
MHOTOCTYIIEHYAThIE U OJTHOCTYIIEHIATHIC

OTKPBITHIEC M 3aKPhIThIC

[CHTPAIM30BAHHBIC U ICICHTPAITN30BAHHbIC

BO/ISIHBIE U [IAPOBbIE

OJTHOTPYOHBIC 1 MHOTOTPYOHBIC

CxeMbl IPUCOEANHEHHSI MECTHBIX CUCTEM OTOILICHUS PA3IHYarOTCS:
3aBHCUMBIC U HE3aBHCHUMBIC

OJTHOCTYIICHYAThIe ¥ MHOTOCTYIICHYATHIC

TIapOBBIE U BOJSTHEIE

OHOTPYOHBIE 1 MHOTOTPYOHBIE BOJSIHBIE

OJHOTPYOHBIC 1 MHOTOTpPYOHbIE TApOBBIC

B 3aBucuMBIX cxeMaX IPUCOEAUHEHUS TEMJIOHOCUTEIND IIOCTYIAET :
HEMOCPEACTBEHHO U3 TEMJIOBBIX CETEH B OTOMUTENbHBIE MPUOOPHI
U3 TEIIOBOM CETH B IIOAOTPEBATEND

U3 OJOrpeBaTens B TEMIOBYIO CETh

HENOCPEACTBEHHO U3 TEIUIOBBIX CETEH B aKKyMYJIATOD
HENOCPEACTBEHHO U3 TEIUIOBBIX CETEH B CMECUTENBHBIN Y3€ll

CucteMsl Topa9ero BOAOCHA0KEHHS 10 MECTy PaclOIOKEHH HCTOUHHUKA Pa3eNioTcs Ha:
C €CTECTBEHHOW UUPKYISLHUEH U ¢ TPUHYIUTENBHON LIUPKYISIIHEH

LEHTPAIU30BAHHBIC U JELIEHTPAIN30BaHHbIE

C aKKYMYJISITOPOM U 0€3 aKKyMYJISITOpa

OJIHOTPYOHBIE 1 MHOTOTPYOHBIE




BOJSHBIC U TAPOBLIC

PerynupoBanue TeIoBoi Harpy3ku 0 MECTY PEryJIMpPOBaHUs Pa3IngaloT :
LEHTPalbHOE, IPYIIIOBOE, MECTHOE

KOJIMYECTBEHHOE U KaU€CTBEHHOE

aBTOMAaTHUYECKOE U PYYHOE

[THEBMaTU4ECKOE U TMIPABINUECKOE

IPAMOTOYHOE U C PELUPKYJIALHEN

KauecTBeHHOE perympoBaHue TEIIOBOI HArPY3KU OCYIIECTBISIETCS:
M3MEHCHHEM TEMIIePaTyphl TEIUNIOHOCUTENS IPH TOCTOSHHOM Pacxoe
M3MEHEHHEM pacxo/ia TeINIOHOCHUTEIS TIPH ITOCTOSHHON TeMIepaType
HPOIYCKaMH MOJa41 TEIIOHOCUTEIS

M3MEHEHHEM naMeTpa Tpyo

U3MEHEHUEM JIaBJICHUS TEINIOHOCUTENS

FpﬂSeBI/IKI/I, DJICBATOPbI, HACOCHI, ITIOAOTPCBATCIIN SABJIAIOTCA O60py}IOBaHI/ICMZ
LTI

MTII

TCIUIOBBIX KaMEp

TOI]

KOTEJIbHON YCTaHOBKH

3amayeil ruIpaBIMYECKOTO pacyeTa TeIUIOBBIX CETel SBIsIeTCS:
OTIpeeNeHHe TOTePh TEIIOTHI

omnpeeNieHre AuaMeTpa Tpyo v oTephb AaBIeHUS
OIpeiesIeHNe CKOPOCTH IBM)KEHHSI TETJIOHOCUTENS
OTIpezieieHHe ITOTEPh PAacX0aa TEIUIOHOCHTEIS

pacuer TeII0BOM Harpy3Ku

IMTotepu naBieHWS IPH IBHKEHUH TEIUIOHOCUTENS IO TpyOaM CKJIAIBIBACTCS U3
NOTEPh JABICHUS HA TPEHUE U MECTHBIE CONPOTUBIICHUS

HOTEph HAMopa Ha TypOYICHTHOCTD ABUKEHUS

HOTEPH TEMIOTHI IPH TPEHUH

HOTEPh TEIJIOTHI YePE3 U30ISLIUOHHBIN CIIOM

HOTEPh TEILIOHOCUTEIIS

[Tse30MeTprdeckuii rpaduK MO3BOJISAET ONPEICITHTS:
MIpeIeNIbHO JI0ITyCTUMBbIE HATIOPHI

JIaBJIEHHE WM HAIop B JII000H TOUKe TEIIOBOM ceTH
CTaTMYECKUI HaIop

MOTEPH TEIIOTHI PU ABMXKEHUH TETJIOHOCUTEIS
JuaMeTp TpyoompoBoaa

KOMHGHC&HI/IS{ TEMIICPATYPHBIX y}Z[JTI/IHCHPIﬁ pr6 MIPOU3BOAUTCA:
TMMOABUKHBIMU OTTOpaMU

HETIOABUKHBIMU OTOpaMu

KOMITCHCAaTOpaMHt

3alIOpHOM apMaTypoit

DOAINMUTOYHBIMH HACOCAMHU

TemnnoBble IepeMeleHNs TEIIONPOBOIOB 00YCIOBIICHBI:
JIMHEHHBIM yUTHHEHHEM TPYO IPH HaTrpeBaHUH
CKOJIBXKEHUEM OIIOp IIPU OXJIAXKICHUU

TPEHUEM TEILIONPOBOJIOB 10 OIIOpE

CTaTUYECKUM HAIlopoM

HNOTEPSIMHU TEIIOTHI IPU ABUKEHUH TEIUIOHOCUTEISL

ITpoxoaHbIe KaHAIBI OTHOCATCS K CIESTYIONIEMY THITY IIPOKIIAIOK:
HaJ3eMHOM

MMOA3EMHON OecKaHAIBLHON

MMOJI3EMHOM KaHAJIbHOM

BO3/IyIITHON Ha MayTax

IMOBOJIHOM

KananbHbIe IpOKIIaIK TEIUIOMPOBOOB MPEIHA3HAYCHBI JIJIS:
3aIIXTHI TEIJIONPOBOJOB OT BO3JEHCTBUS IPYHTa M KOPPO3ZMOHHOTO BIIMSHUS ITOYBbI
3alIUTHI TEIIONPOBOAOB OT BO3/AEHCTBHS aTMOC(HEPHBIX 0CAIKOB




3alIUTHI TEIIONPOBOAOB OT HOTEPH TEILIOTHI
KOMITCHCAIIUHU TEMIICPATyPHBIX YIJIHHEHUH TPyO
MUPKYJSIIAA TETIOHOCUTEIS

IIpu npoknaake B OXHOM HAIpaBICHUH He MeHee 5 TpyO MPUMEHSIOTCA:
HEMIPOXO/IHbIE KaHAJIbI

IIPOXOJHBIE KaHAJIbI

HOJIYIIPOXOIHBIE KAHAJIBI

CTaJIbHbIE TPYOBI

IUIaCTMACCOBBIE KAHAIbI

ITo npuHLUIY pabOTHI BEICOKHE CTOMKH NMOAPA3AEISIOTCS Ha!
KECTKUE, THOKNE 1 KayaroIuecst

BEPTUKAJIbHBIE, TOPU30HTAJIbHBIE

OJIHOBETBEBbIE, IBYXBETBEBbIC

BOJISTHBIE U [TApOBBIE

OHOTPYOHBIE 1 MHOTOTPYOHBIE

HaszHnaueHue TermioBOM U30ISLIMUT:

3allliTa OT BO3JIEHCTBUS TPYHTA

YMEHBUICHHE TETUIOBBIX MOTEPh

Mo/JIepKaHue THIPaBIMYECKOr0 peKrMa TEMI0OBOUM ceTu
KOMIICHCAIINS TEMITEPATYPHBIX YUTMHEHUH TPYO

3aIUTHI TEIUIOTPOBOIOB OT BO3ACHCTBHS aTMOC(HEPHBIX 0CATKOB

Ternon3osAMOHHbIE MaTEPUANIBI J1OJDKHBI 00J1a1aTh:
BBICOKMMH TEIUIO3AIIUTHBIMU CBOMCTBAMU

BBICOKHAM K03()(DUIHNEHTOM TEIUIONIPOBOTHOCTH
KOPPO3HOHHO- arpeCCUBHBIMU CBOMCTBAMU

HHU3KUMH TEIUIO3aIINTHBIMHA CBOHCTBAMHU

BBICOKHMH MEXaHUYECKUMH CBOHCTBAMH

AHTHKOPPO3UOHHYIO 00pabOTKy Hapy:KHOI MOBEPXHOCTH TPYO Mpu Temmeparype Ten-ioHocutens 10 150° C npousBoasT:
OUTYMHOW TPYHTOBKOM

OGeH3UHOM

OpPTaHUYECKHMHU PACTBOPUTEISIMHU

MHHEpaIbHOU BaTOM

JFOOBIM TEIUION30JISIIIMOHHBIM MaTEePHAIOM

TeruoBbie MOTEPH B TEIJIOBBIX CETAX OBIBAIOT:
JIMHEHHBIE U MECTHbIE

B OKPYKAIOIIYIO CPey Yepe3 TeIUIOU30ISLHIO
TH/IPABINYECKUC U CTATUICCKHE

aBapuiiHbie U 6a30BbIe

HEMIPEPBHIBHBIE U TIEPUOIMICCKUE

K ocnoBHOMY 000pynoBanuto TOLI oTHOCATCS :
HACOCHI U MOJI0TPEBATEH

Terionposoas U1 POY

KOTeJ ¥ TypOuHa

LTI u MTII

TEIJIOBBIE Y3716l 1 a0OHEHTCKHE BBOJIBI

Bononoaroroska Asis TEIIOBBIX CETEN BKIIIOYAET CIELYIOLIUE ONEpalliu:
MeXaHn4deckoe (pUIbTpOBaHUE

OCBETJIEHUE, YMATYEHHUE, JIea’parus

pereHepanusi HOHUTOB

B3PBIXJICHHE U OTMBIBKA HIOHUTOB

pereHepanusi 1 OTMbIBKa HOHUTOB

W cnpITaHus TEIUIOBBIX CETEHN OBIBAIOT:
MEPBUYHBIC U TNIAHOBBIC

HaJlaJIO4YHbIe U aBapUIHbIE

ITyCKOBBIE U IKCILTyTallUOHHbIE
HENpEepbIBHBIC U IEPUOIUYECKUE
JIETHHE U 3UMHHE

3amayeii HaMaIKH TEIIOBBIX CETEH SIBIISIETCS:




obecIeueHre PacueTHOTO paclipeAeNeH s TEINIOHOCUTENS y BCeX MOTpeOHuTeneH
oIpeielieHHe INIOTHOCTH U IIPOYHOCTH TPYOOIIPOBOJIOB

oIIpeieTIcHHe MOTEPh TEIIa

KOMITCHCANUS TEMIIEPaTypHBIX YIJIHHEHUH TpyO

obecnieyenue Ge3aBapuitHON IKCILTyaTalluy TEIUIOBBIX ceTeil

Jnst TennocHaOXeHns MOTpeOUTENEH HCTIONb3YIOTCS TEIUIOHOCHTENH:
BOJIa U BOASHOM nap

JBIMOBBIE I'a3bl

UHEPTHBIE I'a3bl

neperpeTsiii map

ropsiuuil Bo3ayx

I[III/ITGJIBHOCTI) OTOITMTCIIBHOI'O CE30HA 3aBUCHUT OT:
MOIIIHOCTHU CTaHIINH

KIIMMAaTHYCCKHUX yCJ'IOBI/Iﬁ

TEMIICPATYpPhbI BO31yXa B IOMCIICHUAX
TEMIIEPATYPhI TCTUIOHOCUTEIIA

MOTEPb TEMJIOTHI TCIJIOHOCUTEIIA

Cucrema IeHTPaTN30BaHHOTO TEIUIOCHA0KEHNS BKITIOYAET B ceOs:
HUCTOYHUK TCTIJIOTHI, TCTLIOMPOBOABI, TCIUIOBLIC ITYHKTHI

UCTOYHUK TEIUIOTHI, HOTPEOUTEIN

IITIT 1 abOHEHTCKKHE BBOIBI

MTII u LITIT

KOTeJ U TypOUHY

ITo xapakTepy IUPKYIAIMN Pa3INIaloT CHCTEMBI OTOTIIICHHS:
C €CTECTBEHHBIM U MPUHYJUTEIBHBIM ABMKEHHEM BOBI
OTKPBITBIE U 3aKPBITHIE

[EHTPATN30BaHHbIC U JACIICHTPATI30BaHHbIC

BOJISTHBIC M [TApOBEIE

OHOTPYOHBIE 1 MHOTOTPYOHBIE BOJISIHBIE

V3MeHeHne TeMItepaTyphl TEIIOHOCHTEIIS TIPH TIOCTOSTHHOM €TI0 PacXofe OTHOCHUTCS K METOY PETyIIHPOBAHMUS TEITIOBON HATPY3KH:
KOJIMYECTBEHHOMY

HPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYTJIOTOAUYHOMY

V3meHeHne pacxosia TEIIOHOCUTEIS TIPH OCTOSHHOM €Tro TeMIIepaType OTHOCUTCS K METOAY PEryIHpOBaHHS TEIUIOBOM Harpy3Ku:
KOJIMYECTBEHHOMY

HPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOANYHOMY

B He3aBUCHMBIX cXeMax MIPUCOEIUHEHUS TEINIOHOCUTENb IOCTYAeT
HEMOCPEICTBEHHO U3 TEIJIOBBIX CETeH B OTOMUTENbHBIE TPUOOPHI
U3 TEIJIOBOi CETH B IIOJ0rPEBATEND

U3 MOIOTPEBATENS B TEIIOBYIO CETh

HENOCPEACTBEHHO U3 TEILUIOBBIX CETEH B aKKyMYJISITOP
HENOCPEACTBEHHO U3 TEIUIOBBIX CETEH B CMECUTENIBbHBIN Y3€ll

B omHOCTYIIEHYIATHIX CHCTEMaX TEIUIOCHA0KEHHS IIOTPEONTENN IPUCOCANHSIOT:
HEMOCPEACTBEHHO K TEILUIOBBIM CETSIM

k LITII

Kk MTII

K KOTEIbHOH yCTaHOBKE

K TEIUIOBOMY Y311y

CereBas BoJIa HCIIOJIB3YETCS KaK TPEIOINasi Cpesia Ul HarpeBaHHUs BOAOIPOBOIHON BOJHI B!
OTKPBITBIX CHCTEMAaX

3aKPBITBIX CUCTEMAx

MapOBBIX CUCTEMaX

OJTHOTPYOHBIX CHCTEMaX

MHOTOTPYOHBIX BOASHBIX CHCTEMaX




OnuH U TOT e TEMIIOHOCUTENb LIUPKYIUPYET Kak B TEMJIOCETH, TAaK U B OTOMUTEIBHON cHUCTEME
B 3aBUCHMBIX CXEMaX NPHCOCTUHEHUS

B HE3aBUCUMBIX CXE€MaX IPUCOCANHEHUS

B OTKPBITBIX CUCTEMAX

OJHOTPYOHBIX CHCTEMax

MHOTOTPYOHBIX CHCTEMax

Jnst perynupoBaHust TEMIIEPATYPhl BOJBI B I10JIAI0IIEM TPYOOIIPOBOIE TEIIOCETH YC-TaHABIHBAIOT:
TPA3EBUKHU

HOJ0TPEBATENH

2J1EBATOPBI

HOAITUTOYHBIC HACOCHI

KOHJICHCATOCOOPHUKH

ITocTosIHCTBO pacxo/ia BObI 00ECIIEUnBACTCS:
peryisaTopamMu pacxoza

PETYIATOpaMU TEMITEPATYPHI

JPOCCEIbHBIMHU I1aiibaMu

MOJIOTPEBATEISIMH

ANIEBATOPAMHU

[lepoxoBaToCThIO TPYOBI HA3BIBAIOT:

TypOYJICHTHBIN PEKUM JIBIXKCHHS TETUIOHOCHTEIIS

BBICTYITBI M1 HEPOBHOCTH, BIHSIONINE HA TMHEHHBIE TOTEPH AaBIICHUS
THJIPABINYECKUE COMPOTUBIICHUS

MOTEPH Haropa Ha THIPABIMYECKUE COMPOTUBIICHAS

MOTEPH TEMITEPATYPhI TETNTOHOCUTEIIS

JlaBiieHue, BBIpQ)KCHHOE B JIMHEHHBIX €MHHULAX W3MEPEHUs, HA3bIBACTCS:
THIPOIMHAMWYIECKIM JIaBICHAEM

HE30METPHUYECKAM HATIOPOM

TreOMETPUYECKHM HAIOpOM

CTaTHYECKNUM JaBICHUEM

M30BITOYHBIM JaBICHHEM

IIpeaenbHO TOMYCTUMBIN HAMOP JJIsl YYTYHHBIX PAHaTOPOB:
80 m

140 m

60 M

20m

200 m

ABapuifHas MOAMUTKA B 3aKPBITHIX CHCTEMaX TEIUIOCHA0XKEHHs IPeyCMaTpUBaeTCs B pa3Mepe:
2%

12%

22%

90%

33%

I'unpaBiIuvecKuM peKMMOM TEIUIOBBIX CETeH OMpeeNnsieTcs:

B3aMMOCBS3b MEXy TEMITEPaTypOil TEITIOHOCUTEIS B €r0 PACX0I0M

B3aUMOCBS3b MEX/Y PACX0JIOM TETIOHOCHUTEINS U TABICHUEM B Pa3IMYHBIX TOYKAX CHCTEMBI
B3aUMOCBSI3b MEXKIy PACXOI0M TCIUIOHOCHTEIIS U €T0 COMPOTHUBICHUEM

THIPABINYECKUAC COMTPOTHBICHHS

K02() PUITUEHTOM TETLTOPOBOHOCTH

Pacder rugpaBInyYecKkoro peKiuMa CBOIUTCS K OIPEICTICHHIO !
MOTEPh JABICHHUS TIPU H3BECTHBIX PACX0JaX BOJbI

pPacxo/I0B BOJBI MIPH 33JaHHOM JaBJICHUN

COIIPOTHUBIICHHUS CETH

KO3 PHUIUCHTA TEIUIOPOBOTHOCTH

MOTEPh TEIUIOTHI TETNIOHOCHTEIIS

PenykuuonHo-oxnaautensHble ycraHoBku (POY) cimyxat juist:
0/I0rpeBa CETEBOI BOIBI

BBIPAOOTKH OCTPOTO Tapa

CHIDKEHHMS JaBJICHUS M TEMIIEPaTyphl OCTPOTO mapa




3alIUTHI TEIIOIPOBOAOB OT BO3JICUCTBUS aTMOC(I)epHLIX 0CaJIKOB
HUPKYJSIIUA TCIIJIIOHOCUTEIIA

ITapoBbie KOMIPECCOPHI CITYXKAT JUIS:

HOBBIILIEHHS JIaBJICHHS 1apa

HOBBIIIEHHS TEMIIEPATYPHI MTapa

TIOHIDKCHNUS JABJICHUS TTapa

obecreueHus! IUPKYISAIUN TeINIOHOCUTENS

3aIIUTHI TEIUIOIPOBOJIOB OT BO3ACHCTBUS aTMOC(HEPHBIX 0CAIKOB

Jeasparust mpeHa3sHAYeHA AT

yIaJleHus U3 BOJIbI PACTBOPEHHBIX COJIEH

yIaJeHUs U3 BOABI TPyOOJHCIIEPCHBIX IpUMecen
yIaJeHUsI U3 BOABI KNCIIOPOAA M YITIEKUCIIOTO ra3a
yIaJeHus U3 BOABI HakuneoOpazoBaTenen
CHIDKEHHMS AaBJICHUS U TEMIIEPaTyphbl OCTPOro napa

CucreMa OTOTUICHHS TIOTYJaeT TEIIO0 HE3aBUCUMO OT CUCTEMBI TOPSTYETO BOIOCHAO-KESHUS TIPH:
CBSI3aHHOM IMoJaue

CMCIIaHHOM Moaade

HE3aBHUCHUMOM mogade

3aBUCHMOM 10j1aue

HOpMaJIbHOM To1a4ye

Cxemsl cOOpa KOH/IGHCATa B MAPOBBIX CHCTEMAax OBIBAIOT:
OTKPBITBIMU U 3aKPBITBIMH

HapaJIebHBIMU U MOCIIE0BATEIbHBIMA

TPSMOTOYHBIMU M TIPOTHBOTOYHBIMHU

3aBUCHMBIMH U HE3aBUCHMBIMU

NPSIMOTOYHBIMH ¥ CMEIIAHHBIMHU

Jns moinepKa s 3aJaHHBIX TAPaMETPOB TEITIOHOCHTEIIS, TOCTYIIAIOIIETr0 B CHCTEMBI OTOIUICHHUS, TOPSYEro BOJOCHA0KEHUS
TETIOBBIE ITYHKTHI OCHAIIIAIOTCS:

KOH/ICHCATOCOOPHUKaMH

CMECHTENIFHBIMHA HaCOCaMH1

ABTOMATHYECKUMH PETyIaTOPaMU

rpsi3eBUKaMU

3alo0pHOM apMaTypoil

Perynsropsl, paboTaroiiye ¢ HCIOIb30BaHUEM ITOCTOPOHHEr0 UCTOYHHMKA SHEPTUH, Ha3bIBAIOTCS:
peryisiTopaMu JaBJICHUS

PeryasTOpaMy TeMITepaTypsl

00paTHBIM KJIAIIAHOM

peryssiTopaMu mpsiMoro JICHCTBUS

peryasTopaMy HEPsIMOTO JIeHCTBUS

CucTeMbl TOpsiuero BOAOCHA0XKEHHsI , COCTOSLINE TOJIBKO U3 MOAAIOUINX TPYOOIIPOBOOB, HA3BIBAIOTCSL:
KOJIbLICBBIC

3aKpBITHIC

LUPKYJISILIMOHHBIE

TYIUKOBEIE

LEHTPAJIM30BaHHbBIE

COBOKYITHOCTh MEPONIPUATHH 10 U3MEHEHHIO TEIUIOOTAA4U IPUOOPOB B COOTBETCTBHU C U3MEHEHUEM TOTPEOHOCTH B TEILIe
HarpeBaeMbIX UMM CPEJl, HA3bIBACTCA:

perynupoBaHUeM OTITyCKa Terlia

aKKyMYJIIPOBaHHEM TEILIa

OTIPECCOBKON CUCTEMBI TEIIIOCHAOKEHUS

MPOMBIBKOH CHCTEMBI TEIUIOCHAOXKEHHS

UCTIBITAHUEM CHCTEMBI TeITOCHAOXKEHHS

VYKIJIOH TEIUIOBBIX CETel Ha y4acTKaX JOJDKCH IPUHUMATHCS:
ue 6oiree 0,002

0,2-0,8

e meree 0,002

HE MMEET 3HAYEeHHUs

He 6onee 0.05




Jns c6opa BiIark B MOHMKEHHBIX TOYKaX TPACCH! YCTPAHBAIOT:
IPUAMKA

BO3YLIHUKH

HU3KUE OIOPbI

CaJIbHUKOBBIE KOMIIEHCATOPBI

KaMephl

TeronpoBobl MPOKIIAAbIBACMbIC OCCKaHATBHBIM CITOCOOOM, B 3aBHCUMOCTH OT XapaKTepa BOCIPHUSATHUS BECOBBIX HAIPY30K
MOIPA3EIAIOT Ha:

MoJIaroIIne U 00paTHBIC

OCTOHHBIE U JKEJIE300€TOHHEIE

MarucTpaibHbIC U MECTHBIC

MOHOJIMTHBIE U 3aCHIITHBIE

pas3rpyKEHHBIC U HEPa3rPy:KCHHBIC

ITo npuHIMITy paboThl KOMIIEHCATOPBI MOAPA3/EISAIOTCS Ha:
THOKWE W BOJHUCTHIE INApHUPHOTO THIIA

CaJIbHUKOBBIE U JINH30BbIE

OCEBBIC U paHalbHbIE

MOJBHXKHBIE U HEMOJJBHKHBIE

C TIpeABAPUTEIHHON PACTKKOM 1 0€3 IMpeABapUTEIbHON PaCcTHKKA

Jlns BocTipusTHS YCHIMI, BOSHUKAIONIUX B TEIIONPOBOJAX, U MEPelaud X Ha HECYIEe KOHCTPYKIMH UM TPYHT YCTaHABIMBAIOT:
OTIOPBI

KOMIIEHCATOPbI

3alOPHYIO apMaTypy

KOH/ICHCATOCOOPHUKH

KOJIOALBI U IPUSIMKH

Jiist 3akperuieHust TpyOOmnpoBoOAa B OTACIBHBIX TOYKAX M BOCTIPUITHS YCHIIUH, BOSHUKAIONIMX HA yIaCTKaX, MpeIHa3HAUCHBI:
JKEJIE300€ TOHHBIE KaHAJIbI

KOHJICHCATOCOOPHUKH

KOMITCHCATOPBI

TOJIBUYKHBIC OTTOPBI

HEITOIBIDKHBIEC OTTOPHI

B pesynbrare B3auMoeHCTBHS METAJLIA C ArPECCUBHBIMH PacTBOPAMHU IPYHTa BO3HHUKACT:
AIEKTPOXUMHYECKast KOPPO3HS

XHMHYECKast KOPPO3UsI

TEIUI00T/Iaya OT TEIIOHOCUTEIIS

TETUIONOTEPH

TeMITepaTypHOE yUIMHEHHE MeTalia

3agaueil ruIpaBIMYecKOro pacueTa TEIIOBBIX CeTell SABIsSeTCs:
OIpeiesIeHUE TEMIOBBIX IOTEPh

OTIpezieieHNe MTOTEPh NaBICHUS TEINIOHOCUTEINS B AUaMeTpa TpyoorpoBoaa
omnpereNieHre A0MYCTUMOTO HaNnpsDKEHHUsI MaTepraia TpyOsl

OIIpeIeIeHHE TOJIIIUHEI CTCHKH TPYOBI

OIIpeiesIeHHE PAacX0/1a TEIJIOHOCUTENS

Pa3HoCTh HaropoB B MOaoMIEH 1 00paTHOM NMHUSAX JUIS 000 TOUKH CETH Ha3bIBACTCS:
pacrosaraeMsIM HarlopoM

CTaTUYCCKUM HAIIOpOM

'bE30METPHYECKHM HAIlOPOM

CKOPOCTHBIM Haropom

noTepel Haropa

HelitpanpHoil Ha3bIBaeTCA TOYKA, B KOTOPOI:

CTaTUYECKUH HAIlOp PaBEH HYIIO

MaKCHMaJbHbIH bE30METPUYECKUI HALIOP

MOJIAEPIKUBAETCS TIOCTOSHHBINA HAIOP, KaK MIPH THAPOIMHAMUYIECKOM, TaK U IIPU CTATUYECKOM PEXHMAX
MUHHMMAaJIbHBIH IbE30METPUYECKUM HAOp

IIPU CTATUYECKOM PEXHMME HANIOP COOTBETCTBYET MAKCUMAJIBHO JIOIyCTUMOMY

OTOHJ’I@HI/Ie, IIpU KOTOPOM I'€HepaTop TCIJia U HaI‘peBaTCJ'ILHLIﬁ HpI/I60p KOHCTPYKTHBHO CKOMIIOHOBaHbI BMECTE M YCTAHOBJICHBI B
060rpeBaeMOM IIOMCUICHNH, Ha3bIBACTCA:

MCCTHBIM

HCHTPAJIbHBIM




BO3YLIHBIM
BOJISIHBIM
[apOBBIM

Io mpeo6nanaronieMy BUIy TEIUIOOTAA4N HArpeBaTENbHBIX TPHOOPOB CUCTEMBI OTO-TIJIEHHsI OBIBAIOT:
BOJISIHBIE U [1ADOBBIE

MECTHBIE U LIEHTPAJIbHBIE

JIy4UCTbIE, KOHBEKTUBHBIE, IaHEIbHO-TYyYUCThIE

KOHBEKTHBHBIE M PaIUALILIOHHBIE

HU3KOTO, BEICOKOTO JAABIEHUS

OCHOBHBIM JIEMEHTOM CHCTEMbI OTOILICHUSI SIBIISIFOTCSL:
reHepaTop Teria

HarpeBaTebHbIE IIPHOOPEI

TEIJIONPOBOIBI

oborpeBaeMble TOMELICHUS

KOTeNbHas

OTonuTenbHbIN NPUOOP, BHITOIHEHHBIH U3 CTATBHBIX TPYO, HA KOTOPhIE HAHOCUTCS MJIACTUHYATOE OpeOpeHue, Ha3bIBaeTCs:
paauaTopom

OTOIMMTEILHON IMAHEIBIO

pebpucTsie TpyOBsI

3MEEBUKOM

KOHBEKTOPOM

CucTeMbl BOASHOTO OTOIUIEHUS M0 CIIOCO0Y MUPKYIISILKUU BOJBI ACNATCS Ha:
C €CTECTBEHHOU LIUPKYJISIMEN U C HACOCHOW IUPKYJIALUEH

JIBYXTPYOHBIE U OXHOTPYOHBIE

MECTHBIE U LIEHTPAJIbHBIE

TYIHUKOBBIE U C TIOMYTHBIM JIBH)KEHHEM

C BEpXHEH U HUKHEN pa3BOJIKON

ITo mecTy pacnonokeHus: pacipeeNUTeNbHBIX TOPH30HTAIBHBIX TPYOOIIPOBOIOB TOPSUEro BOJOCHAOKEHUS! CUCTEMbI OTOILICHUS
JETISTCS HA CUCTEMBI:

C €CTECTBEHHOU LIUPKYJIALUEH U C HACOCHOU LIUPKYJIALUEH

C BEepXHEH 1 HUKHEN pa3BOIKOM

JBYXTPYOHBIE M OJJTHOTPYOHBIC

TYIUKOBBIE U C IOIYTHBIM JIBUKEHUEM

MECTHBIE U LIEHTPAJIbHBIE

CucTeMbl TapOBOTO OTOILICHUS O CBSA3M C aTMOC(EpOii OBIBAIOT:
HH3KOT0, BEICOKOTO JaBJICHHS

JBYXTpYOHBIC U OXHOTPYOHBIE

3aMKHYTbIE M Pa30MKHYTbIE

OTKPBITHIC M 3aKPhITHIC

TYIHUKOBBIE U C TIOIYTHBIM JBHXECHHEM

ITpu HEOOXOAMMOCTH MOHIDKEHHUS JaBJICHUS Napa Mmepel] CUCTEMOH MapoBOro OTOIUICHHS YCTAaHABIMBAIOT:
PEAYKIIMOHHBIE KIIalaHbl

KOHJICHCaTOOTBOJUHUK

Hacoc

pEryJsTop JAaBiIeHUs

3J1EBaTOP

CucteMbl BO3AYIIHOTO OTOIUIEHHS 110 BUAY HEPBUYHOTO TETUIOHOCUTENSI MOAPA3AEIAIOT Ha:
MECTHBIE U LIEHTPAJIbHBIE

C €CTECTBEHHOI LUPKYISALUEH U C HACOCHOM LIMPKYJISILUEH

PELUPKYIALMOHHBIE U TPSIMOTOUHBIE

TYIUKOBBIE U C OIYTHBIM JIBUXKEHUEM

[apOBO31YIIHbIE, BOJOBO3AYILIHBIE

B nomenieHusx, B KOTOPBIX BO3AYX HE 3aTPA3HEH BPEIHBIMH BELIECTBAMU IIPUMEHSIOT CHCTEMBI BO3YITHOTO OTOIIEHUS:
C YaCTMYHOHU peLUpKyIaLuei

C MOJIHOH penupKyIauuen

HOpSIMOTOYHBIE

C MapauleNbHbIMU CTPYSIMH

C BEEPHBIMHU CTPYSAIMHU




EMKoCTb, IpeiHa3HaYeHHas 1711 XpaHEeHHMs ropsiueld BOJIbI B LIENSX BHIPABHUBAHUS CYTOYHOTO rpaduka pacxosa BoJbl B CHCTEME
TEIIOCHA0KEHHS, a TAKOKE JUTS CO3/IaHuUsI M XPaHEHHs 3a11aca MOAMUTOYHON BO/IbI HA HICTOYHUKE TEIUIOTHI, Ha3bIBACTCS:

KOTeIN

KOHJICHCATOCOOPHUK

BOJIOTIOIOTPEBATENb

IPSI3EBUK

0aK-aKKyMyJIATOp Topsaeii BOIBI

HTII- 3ro:

MYHKT ITOAKITIOYCHHUS CUCTEMBI OTOIICHUS, BEHTHIIIINH 1 BOJOCHA0KEHHS 30aHMS K PacIpeACIUTEIBHBIM CETSIM CHCTEMBI
TEIJIOCHAOXKEHNS MUKpOpaioHa

MYHKT TOAKIIOUEHHUs CHCTEMBI TEIIONPOBOI0OB MUKPOPaiioHa K paclpeAenuTeIbHbIM CEeTSIM TOPSUero TeIUI0CHa0KeHHs 1
BOJIOIIPOBOAA

€MKOCTb, TpeAHa3HAYCHHAS JUTI XPAHSHUS TOpSdeii BOABI B IEJIX BRIPABHUBAHMS CYyTOYHOTO Tpadika pacxo/a BOIBI B CHCTEME
TEeMJIOCHAOKEeHNUS, a TakoKe [UISA CO3AaHMs M XpaHEHHUs 3araca HOANUTOYHON BOIBI HA HCTOYHHUKE TEILIOTHI

COBOKYITHOCTb YCTPOHCTB, 00ECIIEUMBAIOIIMX HAIPEB XOJIOJHON BO/IBI M paclpe/ieieHue ee 1o BoAopa30opHbIM IpHoopam
KOMIUTEKC 000pyIOBaHHS, C TOMOIIBI0 KOTOPOTO CHCTEMAa OTOTUICHHS, BEHTWIALINH M KOH-IUIIMOHNPOBAHHUS BO3/IyXa
HPUCOCTUHSACTCSA K TEITIOBBIM CETSIM

COBOKYITHOCTD YCTPOMCTB, MPEeTHA3HAYCHHBIX JUTS MIEPEIavyy U pacpeIe/ieHHs TEIIOThI OT HCTOYHHUKA K TIOTPEOUTENISM,
Ha3bIBAETCS:

BOJIOTIOZIOTPEBATENb

KOTeJIbHast

TEIIOBas CETh

T3I

a00OHEHTCKUN BBOJ

COBOKYITHOCTD YCTPOMCTB, 00ECTICUNBAIOIINX HATPEB XOJIOHOM BOJIBI M paclpeielieHne €€ TI0 BOJ0Pa300pHBIM PUOOpaM,
Ha3LIBAETCS:

TEIUIOBas CETh

CHCTEMA TEIUIOCHAOKEHUS

IITIT

BOJIOIIOIOTPEBATEIb

cucTeMa ropsuero BoJA0CHa0XKEeHUs

C Kakoli IepHOIMYHOCTBIO IOJDKHBI pa3pabaThiBaThCs THAPABIMYECKUE PEKUMBI BO-ASHBIX TETUIOBBIX CETEH ISl OTONMUTEIBHOTO U
JIETHETO IepHoI0B?

OJIMH pa3 B ISITH JIET

HE pexxe OHOTO pasa B TpU roza

€KErOoTHO

©KEKBaPTAIBHO

Kem yTBepskaatoTcs roJ0BbI€ IIaHBl PEMOHTOB TEILIOBBIX 3HEPTOYCTAHOBOK?

OTBETCTBEHHBIM 32 HCIPABHOE COCTOSIHUE M O€30IaCHYI0 IKCILTYaTallHIO TEINIOBBIX SHEPTO-YCTAaHOBOK
TJIaBHBIM MEXAHUKOM

HAYaJIbHUKOM CITY’KOBI TPOU3BOACTBEHHOTO KOHTPOJIS

PYKOBOZMTENEM OPraHU3aluu

MoOXHO 11 IPUMEHSTH 3alOPHYI0 apMaTypy B Ka4eCTBE PEeTyIHPYIOLIeii?
MOXHO Ha TPyOOIpPOBOAaX TEILUIOBBIX ceTel

MOYHO, ECIIM €CTh pa3penieHne Pocrexnanzopa

MO3JKHO, €CIIH 3TO IPELYCMOTPEHO IIPOEKTOM

He JOMYCKAeTCsl HU MIPU KaKUX YCIOBUSIX

Kakne 3artyniku He IPEMEHSIOTCS B KOJUIEKTOpax auamerpoM Oomee 500 Mm?
OJINTHITUYCCKUC

HPUMEHSIOTCS BCE BUABI 3aIJIyIIeK

TUTOCKHE MIPUBAPHEIE C pedpaMu

TUIOCKHUE HAKIIATHBIC IPUBAPHBIC




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 Moodle

https://moodle-nf.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.




