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Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180
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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 |HaueprarenpHas reoMeTpuUs U HHXKEHEpHas rpaduka

2.1.5 |IIpuxiagHas MexaHUKa

2.1.6 | DHepreTHUeCKU MEHEIKMEHT

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 2 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 6 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.)

OK3aMEeHAIMOHHBII OHMJIET IO JUCHUIUIMHE BKIIIOYACT B ceOs IBa TECOPETHUECKUX BOMPOCH U 3a1a4y MO TeMaM, H3JI0KEHHBIM B 4
paznene gannoit PIT/[. buers! xpansrcs Ha kadenpe u YTBEpXKICHBI €€ 3aBEIYIOIINM.

O6pa3zern sK3aMEeHAIIIOHHOTO OnieTa:

MUHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBanus Poccuiickoit ®enepariu

HoBotponuxuii pumman

®DenepabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHUS

Briciiero o6pazoBanust

HanuonanbeHbIl Hcciea0BaTENbCKUH TEXHOIOIMYECKUN YHUBEPCUTET

«MHUCHUC»

Kadenpa amekTposHepreTHKH U dJCKTPOTEXHUKU

BUJIET Ne 1

JucnunmuimHa: «KoTenbHbIe YCTAHOBKH U ITAPOTEHEPATOPHD)

Hanpasnenue: 13.03.01

dopma 00ydeHUs: 3a09UHAS

®dopma npoBeeHHs YK3aMeHa: MIChbMEHHAs

1. Knaccudukanus cucteM TEIIOCHA0KEHHS.

2. KommeHcanus TeMnepaTypHbIX YUTHHEHHH TEIIONPOBOA0B. THIIBI KOMIIEHCATOPOB.

IIpumMepsl 3a1a4 Ha SK3aMEH:

1) OnpenenuTs TEMIOBYIO HArpy3Ky OTONMMTENBHONW YCTAaHOBKM M TEMIIEpaTypy BO3[AyXa B OTAIUIMBAEMBIX IMOMELICHUSX,
npu W=13800 JIx(c*K), npu Temneparype termonocurens 80°C u u TemriepaType HapykHoro Bo3ayxa —2°C. PacueTHbIe JaHHBIC
OTOMUTETBHOHN YCTaHOBKH skmiioro noma: 74,1 Mk c, Temmepatypa Ha BbIXoJie TeruioooOMeHHuKa 64,5°C, Temmeparypa Ha BXOJIe
80°C , pacuetHas Temneparypa HapyxHoro Bo3ayxa —35°C. Koapduuuent cmentenus 2,2. PacueTnast BHyTpeHHSS TeMIlepaTypa B
nomemiennu 18°C. OTonuTenbHas yCTaHOBKA IPUCOEIMHEHA K TEIUIOBON CETH 110 3aBUCHMOM cXeMe.

2) Omnpenenuts ONTHMAaIbHbEIE 0 MHHUMYMY TEIDIONOTEPH JUISL JKUJIOTO 3JaHMS Ha-PYyXHBIM o0beMoM V=200 Teic.M3, a
TaKKe 3HaueHHUe yIeIbHOH TEIUIONOTEPH NMPH ONTUMANBHBIX pazMepax. McxoaHble JaHHbIe: cpeHuil KoadpuuueHT Termionepenaun
BEPTUKANBHBIX orpaxae-Huiil,5 B1/(M2*K); skBUBaJIeHTHBIH KO3()(HHUITMESHT TEIUIONepeIaui TOPU3OHTAIBHBIX orpaxkacHuii 1 Bt/
(M2*K); B IIane 3maHusA HMeeT (popMy MPSIMOYTOJIBHEKA C OTHOIIEHHEM CTOpoH 10.

3) Onpenenurts pacxof TeIUla Ha BEHTWIALMIO C PEHUPKYISLUEH 10 yKPYyIMHEHHBIM H3MEpUTENsIM. MecTO paclosIoKEeHUs —
r. OpeHOypr. PacueTHast TeMneparypa Hapy)KHOTO BO3IyXa JUISl CHCTEM BEHTHIIAIIMHN C PEeIUpPKy/sinuel mpuauMaercs -10 °C.
Pacuernas Temneparypa Bo3ayxa BHYTPH OTaIumMBaeMbIx nomemernit 18 [1C. O6bseM 31aHus 0 HapyKHBIM pa3mepam 50 Teic. M3.

4) OmnpenenuTts pacxod TeIula Ul TEXHOJOTHYECKAX HYXKJI OTITyCKaeMOTO HAaCHIIICHHOTO mapa. Pacxoj HacwIieHHOro mapa
Ha TeXHOJIOTHYecKue Hy kbl 11,1 kr/c. JlaBnenne HacwIeHHOTo Tapa y morpeourernst 5*105 [Ma. PacueTHas mimmHa mapomnpoBoa
2,5 kM.

KOMHB}OTCpHOG TECTUPOBAHUC

UYro Takoe cucTeMa TeruiocHa0KeHus?

KOMILJIEKC YCTPOICTB, NPOU3BOSILUX TETJIOBYIO SHEPTHIO U MEPEJAIOIUX €€ B BUJIE TEN-JIOHOCUTENS (BObI, BOASIHOTO Napa Win
TOPSYETo BO3AYyXa) MOTPEOHUTEIIO

cUCTeMa TEIUIONPOBOIOB C TEINIOHOCUTEIEM

TOL, napoBbie U BOJIOTPEHHBIE KOTEIBHBIE

W3 gero moHOCTHIO COCTOHT CHCTEMA LUCHTPAJTIN30BAHHOTO TeIIoCcHa0XeHus?
TCTIJIOBBIC TYHKTHI U a0OHEHTCKHE YCTaHOBKH

HOTpe6I/IT€J'II/I, HUCTOYHHUK TECILIAa U TCIIJIOBBIE CETU

Y4aCTKH TEIIIOIIPOBOIOB

Ha xaxux JABYX OCHOBOITOJIaraloluX IMpUHIUIIaAX IMOCTPOCHA TGHJ'IO(I)I/IKaI.lI/IOHHaH CHUC-TEMA LICHTPAJTIU30BAHHOT'O TerI0CHa0KeH s ?




JACHCHTpaIn3ausa U MPOU3BOACTBO TEIJIOTHI
LHECHTPaJIbHOC MPOU3BOACTBO U HOTpC6HCHI/IC ropﬂqeﬁ BOJBI U ITapa
HCHTpaJIn3aliusa u KOM6I/IHI/IpOBaHHOC IpOUu3BOACTBO TCIJIOBOM K BHCKTpI/I‘IeCKOﬁ OHCPIUU

UTo Takoe 1 B KaKUX €JUHULAX OTIPEeNsTCs TeIIoBas HarpysKa?

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

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

Bump! TemIOBEIX HArpYy30K MO 00MIIeH KiTacCH(pUKAIINN H U3MEHEHHH BO BPEMEHH
[EHTPAIN30BaHHAS U ACIICHTPATIN30BaHHASL

CE30HHAsl M KPYTJIOTOIMYHAS

KOMMYHaJIbHasl ¥ TEXHOJIOTHYECKast

UTO OTHOCHUTCS K CE30HHOM TEII0BOM Harpy3ke?
ropsiuee BOJI0CHa0KEHHE

Harpyska Ha IPOMBIIIJICHHbBIE HYXKIbI

Harpyska OTOTUIEHUS U BeHTHISAIHI

Buib TEmnoBhIX ceTel 1o CTENeH! OTKPBITOCTH
3aKPHITHIC (3AMKHYTBIE) M OTKPHITHIC (Pa30MKHYTEIE)
MapoBbIE U BOJSTHEIE

OJIHO, JIBYX U TPEXJINHEHHbIC

MuHuManbHOE YUCIIO JIMHUM U1 3aKPBITON TEIIOBOM CETH
OJ[Ha — ITapoBast WJIU BOJSHAS

JBE - mojjaronias 1 oopaTHas

TPH — BOZSTHAs, TApOBasi U 0OpaTHas

Buael npoknagky TEMIOBBIX ceTER

BO3/yIIHAS U 0€3BO3AyIITHAS

[O3eMHas ¥ ITOABOIHAS

nmoj3eMHast (KaHalubHast U OECKaHaIbHAs) U HaJA3eMHast

B 3aBHCHMOCTH OT HCTOYHHUKA IPUTOTOBICHHS TETIJIA PA3INIAIOT CHCTEMBI TETUIOCHA0KEHUSI:
LHEHTPATU30BaHHBIC U JCLEHTPATU30BaHHBIC

OHOTPYOHBIC 1 MHOTOTPYOHBIC BOJISTHBIC

MHOTOCTYIICHYAThIC U OJHOCTYIICHYATHIC

BOJISIHBIC W TTAPOBBIE

BOJISIHBIC, TAPOBIC U [A30BbHIC

Bopsuble crcteMsl 1o crroco0y 1mo1au BOABI Ha TOpsidee BOJOCHAOKEHHE ACIAT HA :
MHOTOCTYIEHYAThIe U OJHOCTYIICHYAThIe

OTKPBITBIE M 3aKPBITHIE

[IEHTPATN30BaHHbIC U ACIICHTPATI30BaHHbIC

BOJISTHBIC M [TApOBEIE

OJIHOTPYOHBIE 1 MHOTOTPYOHBIE

CxeMBI IPHCOEANHEHHSI MECTHBIX CHCTEM OTOIUICHHUS Pa3IIMIaroTCs:
3aBHCHUMBIC U HE3aBHCUMBIE

OJJHOCTYIICHYAThIe 1 MHOTOCTYIIEHYAThIe

TIapoOBEIC U BOJSTHEIC

OIHOTPYOHBIC 1 MHOTOTPYOHBIE BOASHBIC

OZHOTPYOHBIE 1 MHOTOTPYOHBIE TApOBBIE

B 3aBucuMBbIX cxeMax IPUCOEAUHEHUS TENIOHOCUTEIND IIOCTYIAET :
HEMOCPEICTBEHHO U3 TEIJIOBBIX CETeH B OTOMUTENbHBIE IPHOOPHI
U3 TEIJIOBOi CETH B IIOJOrPEBATEND

U3 MOIOTPEBATENS B TEIIOBYIO CETh

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

CucTeMBl TOpS9ero BOIOCHa0KEHHS 10 MECTY PacIiONIOKEHIS HCTOYHHUKA pa3/IeNaioTCs Ha:
C €CTECTBEHHOU LIUPKYISILUEH U C IPUHYAUTEIbHOU LUPKYIALUECH

LEHTPAIN30BaHHbIE U IELEHTPAIN30BaHHbIE

C aKKyMYJIITOPOM U 0€3 aKKyMyJIsATopa

OIHOTPYOHBIE 1 MHOTOTPYOHBIE

BOJISTHBIE U [TApOBBIE




PerynupoBaHue TEIUIOBOIT HArpy3KHU 10 MECTY PETYJIHPOBAHMUS Pa3INYAIOT !
[EHTPAIFHOE, TPYIIIIOBOE, MECTHOE

KOJIMYECTBEHHOE U KaUeCTBEHHOE

ABTOMAaTHYECKOE U Py4HOE

ITHEBMATHYECKOE U THIPABIHYCCKOE

HPSMOTOYHOE M C PEIUPKYIIAIHEH

KauecTBeHHOE perymupoBaHHe TEINIOBOH HATPY3KH OCYIICCTBISCTCS:
W3MEHEHUEM TEMITEPATyPhl TEIUNIOHOCUTEISI ITPH TTOCTOSIHHOM Pacxojie
W3MEHEHUEeM PacXoia TEMIOHOCUTENS PY TIOCTOSHHON TeMITepaType
MPOITYCKAMH MMOJAYH TEITIOHOCHTEIIS

HU3MCHCHHEM JInaMeTpa Tpyo

W3MEHEHUEM JaBIICHUS TETTIOHOCUTEIS

FpiBeBI/IKI/I, DJICBATOPHBI, HACOCHI, IIOAOIPEBATECIIN SABJIAIOTCA O60py£[0BaHI/I€MZ
LTI

MTII

TCIIJIOBBIX KaMep

TOI]

KOTEIIbHON YCTaHOBKH

3agaveil rUAPaBINUECKOTO pacueTa TEIIOBBIX CeTel ABIeTCA:
OMpeIeNEeHHE MOTEPD TEITOTHI

OIIpezieieHHe JHaMeTpa TPYO U MOTeph JaBICHHS
OIPEACIICHUE CKOPOCTU ABUIKCHUA TCTITIOHOCUTEIIA
OIpezieieHHe NMOTEPh PACX0Aa TETUNIOHOCUTENS

pacuer TeII0BOM Harpy3Ku

IMorepu naBneHus NpH ABUKEHUU TEINIOHOCUTENS IO TpyOaM CKJIAIbIBAETCS U3 !
NOTEPh JABICHUS HA TPEHUE U MECTHBIE CONPOTUBIICHUS

MOTEPh HAIopa Ha TypOYICHTHOCTD ABMKCHHS

HOTEPh TEILIOTHI IIPU TPEHUH

MOTEPH TEMIOTHI YEPE3 U3OISLUOHHBIH CIIOH

HOTEPh TEMIIOHOCUTEIIS

[Tse30MeTpuUeckuii rpaduK MO3BOJIAET ONMPEACTHUTS:
MIPEIENbHO JI0MYCTUMBIEC HATIOPHI

JIaBJICHHE WITK HATIOP B IFOOOH TOYKE TEIIOBOU CETH
CTaTUYECKUH HAnop

MOTEPH TEIUIOTHI IIPU ABMXKEHUU TETNIOHOCUTEIIS
JUaMeTp TpyOooIrpoBoia

KomrieHcanus TemMrepaTypHbIX YUIMHEHHH TPYO MPOU3BOIMUTCS:
TOJIBM)KHBIMHU OTTIOpaMH

HEIO/IBIDKHBIMHU OIIOPAMH

KOMITCHCAaTOpaMu

3aIopHOI apMaTypoit

MOIMTUTOYHBIMHA HACOCAMHU

TennoBble IepeMenieH s TeIIoNpPOBOI0B 00YCIOBICHBI:
JIMHEHHBIM YUTHHEHHEM TPYO TIPU HaTrpeBaHUU
CKOJIBXKEHUEM OIIOP IIPU OXJIAXKICHUU

TPEHHEM TEIJIONPOBOIOB MO OMOpe

CTaTUYECKUM HATIOPOM

HNOTEPSIMU TETIOTHI IIPU ABUKEHUY TEIUIOHOCUTEIS

[TpoxoiHbIE KaHAJIBI OTHOCATCS K CJICAYIOUIEMY THITY TIPOKJIA/IOK:
HaJ3EMHOM

[MO3€MHOM OeCKaHaIbHOM

MOA3E€MHOM KaHAJILHOM

BO3/IyIITHOW Ha MayTax

IMOIBOTHOM

KananbHble MPOKIaAKU TEIIONPOBOAOB MIPEAHA3HAYEHBI JUIS:

3aLUTHI TEIUIONPOBOOB OT BO3AEHCTBUS I'PYHTA U KOPPO3UOHHOI'O BIUSHUSI [IOUBBI
3aIINUTHI TEIUIONIPOBOIOB OT BO3ACHCTBIUS aTMOC(EPHBIX 0CaIKOB

3alIUThI TEILUIONPOBOAOB OT IOTEPH TEIIOTHI




KOMITCHCAllU! TeMIIePATypHBIX yAJIHHEHUH TpyO
LUUPKY/ISALMN TEIJIOHOCUTENS

IIpu npokiranke B 0XHOM HAIPaBICHUH HEe MEHee 5 TPyO MPUMEHSIOTCA:
HENPOXO/IHbIE KaHAJIbI

HPOXO/HbIEC KaHAJIbI

MOJYTIPOXOTHBIC KaHAJIBI

CTaJbHBIE TPYOBI

IJIACTMACCOBBIC KaHAJIBI

To mpuHIUITy pabOTHI BEICOKHE CTOWKH MTOIPA3ICIISIOTCS Ha:
JKECTKUE, TMOKUE U KayaroInecs

BEpPTHKAJIbHbBIC, TOPH30HTAbHBIE

OJTHOBETBEBBIC, JIByXBETBEBBIC

BOJISTHBIC U [TAPOBBIC

OJTHOTPYOHBIE K MHOTOTPYOHBIC

Hasnauenune TEmIOBOM U30ISLIMUT:

3aluTa OT BO3JEHCTBUS IPyHTa

YMEHBIICHHE TETIOBBIX MOTEPh

MoA/Iep>KaHue THAPABIMYECKOTO PEKUMa TEMIOBOU CETH
KOMIIEHCAIXs TeMIIEPaTYPHBIX YUIMHEHUH TPYyO

3alUTHI TEIUIOMPOBOIOB OT BO3ACHCTBHS aTMOC(HEPHBIX 0CAIKOB

TCHHOI/ISOHSIHI/IOHHLIG MaTepuaibl JOJIKHBL 06J’IaﬂaTLZ
BBICOKHMMH TCINIO3allIMTHBIMU CBOMCTBaAMM

BBICOKHAM K03()(PUIINEHTOM TEILUIONPOBOIHOCTH
KOPPO3MOHHO- arpecCUBHBIMH CBOMCTBAaMU

HHU3KHMMU TCILIO3allUTHBIMHA CBOMCTBaMH

BBICOKUMH MEXaHUYECKHMU CBOHCTBaAMU

AHTHKOPPO3HOHHYIO 00pabOTKy HapyXKHOH IOBEPXHOCTH TPYO IPH TeMIeparype Ten-roHocurens 10 150° C npousBoaAr:
OUTYMHOM TPYHTOBKOM

OeH3MHOM

OpPraHUYECKUMHU PACTBOPUTEISIMU

MUHEpaJIbHOU BaTO’

JHOOBIM TEIIOM30JIIIIMOHHBIM MaTepHaIoM

TeroBbIe IOTEPU B TEIUIOBBIX CETSIX OBIBAIOT:
JIMHEWHBIEC U MECTHBIC

B OKPYKaIOIIYIO CPEy Yepe3 TEIJIOU30JISIUI0
TU/IPABIMYECKUE U CTATUYECKHE

aBapHiHBIC U 0a30BbIE

HENpepbIBHBIC U IEPUOIUYECKUE

K ocnoBHOMY 060pynoBanuto TOLl oTHOCATCS !
HACOCHI ¥ MOI0TPEBATENHU

TerIonpoBoasl 1 POY

KOTeN U TypOuHa

LTII u MTIT

TEIUIOBBIE Y3JIbl U A0OHEHTCKHE BBOJbI

BopmomoaroToBka ISt TEINIOBBIX CETEl BKIIIOYAET CIEAYIOIINE OTIEPaIlii:
MexaHu4ueckoe puabTpoBaHue

OCBETJICHUE, yMSTUCHHE, Aeadpanus

pereHeparist HOHUTOB

B3PBIXJICHHE U OTMBIBKA HOHUTOB

pereHepanys 1 OTMbIBKAa HOHUTOB

HcrpITanus TEIUIOBBIX CETEN OBIBAIOT:
NIEpBUYHBIE U IIAHOBBIE

HaJIaJIOYHbIE U aBapUIHbIE

ITyCKOBBIE U AKCILTYyTAllMOHHbIE
HEIpEepbIBHbIE U IEPUOIUYECKUE
JIETHHE U 3UMHHE

3amadeli HalmaJKU TEMJIOBBIX CETEH SIBIISIETCS:
obecriedeHue pacyeTHOro pachpeaeeHus TEIUIOHOCUTENS Y BCeX moTpedureneit




orpeiesieHHe INIOTHOCTH U IIPOYHOCTH TPYOOIIPOBOIOB
OIpe/eNIeHHe IOTeph TeIIa

KOMIICHCAIIUS TEMIIEPaTypHbIX YIJIHHEHHH TPyO
obecrieueHne 6e3aBapHIHON SKCIITyaTallly TEIJIOBBIX CETeH

Jnst TennocHabeHus NoTpeOuTeNeii HCIONB3YIOTCS TEIUIOHOCHTEIH:
BOJIa ¥ BOASIHOM Tap

JILIMOBBIE Ta3bl

UHEPTHBIE Ia3bl

neperpeTsiil nap

ropsiauil Bo3ayx

HJ'II/ITGJ'IBHOCTL OTOITMTCJIIBHOI'O CE30HA 3aBUCHUT OT:
MOIIHOCTHU CTAaHIINH

KIIMMAaTHYCCKHUX yCJ'IOBI/Iﬁ

TEMIICPATYpPhbI BO31yXa B IOMCIICHUAX
TEMIICPATYPhI TCINIOHOCHUTEIIA

IMOTEPH TEMIIOTHI TEIJIIOHOCUTEIIS

CucTeMa IIeHTPAIM30BaHHOTO TEIIOCHA0KEHUS BKITIOYAET B CeOS:
WCTOYHUK TEIUIOTHI, TETIONPOBO/IbI, TETIOBBIE MYHKTHI

WCTOYHHK TEIJIOTHI, HOTPEOUTENH

IITIT 1 abOHEHTCKHE BBOIBI

MTIT u IITII

KOTEJ U TypOuHy

ITo xapakTepy UIMPKYJSIUK Pa3IMIal0OT CUCTEMbI OTOIUICHUSL:
C €CTECTBEHHBIM M IPUHYJUTEIBHBIM ABI)KEHHEM BOJIBI
OTKPBITHIE U 3aKPbITHIC

LEHTPAIN30BaHHbIC U JACLECHTPATM30BaHHbIC

BOJISTHEIC M [TApOBEIE

OIHOTPYOHBIEC 1 MHOTOTPYOHBIE BOASHBIC

H3MeneHue Temneparypbl TEIUIOHOCUTEIS IIPH IIOCTOSIHHOM €I'0 PacX0/1€ OTHOCUTCS K METOAY PEryJUPOBAHHUS TEIIOBOM HAIPy3KH:
KOJINYECTBEHHOMY

IPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOAUYHOMY

H3meneHue pacxoa TEINIOHOCUTENS IIPH IIOCTOSTHHOM €ro TEMIIEPAType OTHOCUTCS K METOJLy PETyIMPOBaHUs TEIUIOBOM HAIPY3KH:
KOJINYECTBEHHOMY

IPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOAUYHOMY

B He3zaBHCHMBIX CXeMax MPUCOETUHEHHS TEIIOHOCUTENb TOCTYIaeT
HETOCPEICTBEHHO M3 TEIUIOBBIX CETEH B OTOMUTENHHBIE TPHOOPHI
U3 TEIUIOBOM CETH B IIOJIOTpeBaTeb

13 MOA0TPEBATENS B TEIUIOBYIO CETh

HEINOCPEICTBEHHO M3 TEIJIOBBIX CETEH B aKKyMYJISTOD
HEIOCPEICTBEHHO U3 TEIJIOBBIX CETEll B CMECUTEINIBbHBIN y3el

B ogHOCTYNEHYATHIX CHCTEMAX TEINIOCHAO0KEHHUS TOTPEOUTENN PUCOCTHHSIOT !
HEIMOCPEICTBEHHO K TEIIJIOBBIM CETAM

k LITII

k MTII

K KOTEJIbHON YCTaHOBKE

K TEIUIOBOMY Y311y

CereBas Boga HCIIOJIB3YCTCA KaK Irperomas cpeaa Ajisl Harpe€BaHusa BO,HOHpOBO,HHOfI BO/IbI B:
OTKPBITBIX CUCTEMAX

3aKPBITBIX CUCTEMAX

MapoBbIX CUCTEMAX

0]1HOpr6HBIX CHCTEMAxX

MHOFOpr6HI)IX BOJSAHBIX CHCTEMaX




OnuH U TOT e TEINIOHOCUTENb IIUPKYIUPYET KaK B TEIJIOCETH, TaK U B OTOMUTEIBHON CHCTEME
B 3aBUCHMBIX CXEMax MPUCOEANHEHNUS

B HE3aBHCHUMBIX CXEMax IPHCOCANHEHHS

B OTKPBITBIX CHCTEMax

OJHOTPYOHBIX CUCTEMaX

MHOTOTPYOHBIX CHCTEMAaX

Jlns peryaupoBaHUs TeMIIEpaTypsl BOABI B IOJAIOIIEM TPYOOIIPOBO/E TEIUIOCETH YC-TaHABIUBAIOT!
IpsI3€BUKU

HOJ0rpeBaTeNnn

3J1EBAaTOPbI

HOJIUTOYHBIE HACOCHI

KOH/ICHCATOCOOPHUKH

ITocTosHCTBO pacxo/aa BOJbI 00ECTIEUNBACTCS:
peryssTopamMu pacxozaa

PETYIIATOPAMH TEMITEPATYPHI

JPOCCETbHBIMH IIai0aMu

MOJI0rPEeBATEIAMHU

3JIeBaTOpaMu

[IlepoxoBaTOCTHIO TPYOBI HA3BIBAIOT:

TypOYJIEHTHBIH PEXKUM ABMIKEHHS TEITIOHOCUTEINS

BBICTYIIBI 1 HEPOBHOCTH, BIMAIOLIME HAa JUHEHHBIE IOTEPU AABICHUS
THIIPABIMYECKUE COIIPOTUBIICHUS

MOTEpH Haropa Ha FMJPaBIHYECKUE COMPOTUBICHUS

HOTEPH TEMIEPATYPBI TETIIOHOCUTENS

I[aBJIeHI/Ie, BBIPA’)KEHHOC B JIMHEHHBIX C€ANHNIaX U3MEPEHUS, Ha3bIBACTCA:
THUAPOJUHAMUYCCKUM JTaBJICHUCM

MNbE30OMCTPUICCKUM HAIIOPOM

TCOMETPUICCKNM HAITOPOM

CTaTHYCCKUM IaBJICHUCM

HU30BITOYHBIM JaBJICHUEM

IIpenensHO AOMYCTUMBIN HAMOP AJISL UyTYHHBIX PadaToOpoB:
80 m

140 m

60 M

20 M

200 m

ABapuifHasi MOAINTKA B 3aKPBITHIX CHCTEMaX TEIUIOCHA0KEHHs IIPeyCMaTPHBAETCS B pa3Mepe:
2%

12%

22%

90%

33%

T'uppaBIMYEecKIM PEKUMOM TEIJIOBBIX CETEH ONpeaensercs:

B3aUMOCBSA3b MEX/Y TEMIIEPaTypOil TEIUIOHOCUTENS U €ro PacxooM

B3aMOCBS3b MEX/Y PACX0/IOM TCIUIOHOCHTENS U TaBICHUEM B PAa3JITYHBIX TOUKAX CHCTEMBI
B3aMMOCBS3b MEX/y PACX0OJ0M TETUIOHOCHUTEIS U €T0 COIPOTHBIICHUEM

THIIPABIMYECKHE COMPOTHBICHHUS

KO3 GHUIUCHTOM TEILIONPOBOIHOCTH

Pacuer rugpaBIMIecKoro pexiuMa CBOIUTCA K OIPEAEeTICHHIO !
HOTEpPb JIaBJIEHHMS ITPU U3BECTHBIX PacXo/iax BObI

PacxoI0B BOJBI IIPH 33JaHHOM IaBJICHUN

COIIPOTHBIICHUS CETH

K02(hprIHeHTa TEIIONPOBOAHOCTH

HOTEPb TEIIOTHI TEINIOHOCUTEIS

PenyknuonHo-oxnaautensHbie ycraHoBku (POY) cioyxat ms:
MOJIOrPEBa CETEBOM BOJBI

BBIPAOOTKH OCTPOTO TIapa

CHIDKEHHS JAaBJICHUS M TEMIIEPATyPhl OCTPOTO Mapa

3aIIUTHI TEILIOMPOBOIOB OT BO3ICHCTBHS aTMOC(HEPHBIX OCAIKOB




HUPKYJIAINA TCIUIOHOCUTEIISA

ITapoBble KOMIIPECCOPHI CIIyKaT [UIA:

HOBBIIIECHYS JABJICHUA IIapa

HOBBIILIEHHS TEMIIEPATYPhI I1apa

IIOHMYKECHUS JIaBJICHU I1apa

obecrieyeHus! UPKYISAUN TEINIOHOCHTEIS

3aIUTHI TEIJIONPOBOAOB OT BO3ICHCTBHS aTMOC(HEPHBIX 0CaIKOB

Jeasparust npeaHa3Ha4YCHA IS

yIaJleHHs U3 BOJbl PACTBOPEHHBIX COJIEH

yaalleHus U3 BOJbI TPyOOIMCTIEPCHBIX MPUMECei
yAAJICHHS U3 BOABI KUCIOPOAA U YIIICKUCIIOTO rasa
yIaJeHus U3 BOABI HaKuTIeoOpazoBaTeei
CHWKEHHUS JABJICHUA U TEMIIEPATYPBI OCTPOTo napa

CucTeMa OTOTUICHHS TIOTYJaeT TETUIO0 HE3aBUCUMO OT CUCTEMBI TOPSTYETO BOIOCHAO-KCHUS TIPH:
CBSI3aHHOM 1OJ1aue

CMeEIIaHHOM noaaye

HE3aBHUCHUMOM mogave

3aBUCUMOM Mogade

HOpMAJIbHOM oJaue

CxeMBbl c60pa KOHACHCAaTa B IIAPOBBIX CUCTCMAX OBIBAIOT:
OTKPBITBIMU U 3aKPBITBIMUA

napaJuieJIbHbIMHU U NOCJICA0BATCIbHBIMI

NPpAMOTOYHBIMU U IPOTUBOTOYHBIMHU

3aBUCUMBIMHU U HC3aBUCUMBIMHA

MPSAMOTOYHBIMU U CMCIIAHHBIMU

JIis oieprkaHus 3aJaHHBIX TAPaMETPOB TETTOHOCUTEIS, TIOCTYIAIOMIETO B CHCTEMBI OTOIICHUS, TOPSIYETro BOIOCHA0KEHHSI
TEIUIOBBIE IMyHKTHI OCHAIIAIOTCSI:

KOHJIEHCaTOCOOpHUKAMU

CMECUTENILHBIMU HaCOCaMH

ABTOMAaTHUYECKHUMH PETYISATOPAMU

TpsI3eBUKAMH

3aMOpPHON apMaTypoit

PerJ'IHTOpI)I, pa60Ta10m1/1e C UCIOJIb30BAHUEM MOCTOPOHHETO UCTOYHUKA DHEPTUM, HA3bIBAIOTCA:
pEryJIaTOpaMHy JaBIEHUS

peryisTopaMu TeMIepaTypbl

00paTHBIM KJTallaHOM

peryisaTopaMy IpsMoro JeHCTBUs

pEryisaTOpaMHt HEMPSAMOTO JISHCTBHSI

CucteMsl TOpA9ero BOXOCHA0KEHHS , COCTOSIINE TOIBKO U3 OMAIOINX TPYOOIIPOBOOB, HA3BIBAIOTCS:
KOJIBLIEBBIE

3aKpBIThIE

LHUPKYJISILIMOHHBIE

TYIUKOBBIE

LEHTPAIU30BAHHBIE

COBOKYITHOCTH MEPONIPHUATHH 10 H3MEHEHHIO TEIUIOOTAA4N IPUOOPOB B COOTBETCTBUH C M3MEHEHNEM IOTPEOHOCTH B TEILIE
HarpeBaceMbIX MU CPE/l, Ha3bIBACTCA:

peryJaupoBaHUEeM OTIIyCKa Terlia

AKKyMYJIAPOBaHHEM Terlia

OTIPECCOBKOM CHCTEMBI TEIUIOCHA0KEHUS

MPOMBIBKO# CHCTEMBI TEIUIOCHAOKECHHS

HCTIBITAHUEM CHUCTEMBI TEIUIOCHAOKEHUS

VKIIOH TEIJIOBBIX CETeH Ha ydacTKaX AOJDKEH IPUHUMATBCS:
He 6omee 0,002

0,2-0,8

ue menee 0,002

HE UMEeT 3HauCHUs

He 6oiree 0.05

Jns c6opa BIaru B MOHMKEHHBIX TOUKaX TPACCHI yCTPAUBAIOT:




HOpPUSIMKI

BO3IYIIHUKU

HU3KUE OIIOPbI

CaJIbHUKOBBIE KOMIIEHCATOPbI
KaMepbl

TeruonpoBo bl MPOKIIAAbIBAEMbIC OECKaHATBHBIM CITOCOOOM, B 3aBHCHMOCTH OT XapaKTepa BOCIIPHUSATHSI BECOBBIX HAIPY30K
MOJIPa3/ICISIOT Ha:

HOJA0IINE U 00paTHBIE

OETOHHBIE U JKEJIE300€TOHHBIE

MaruCTpaibHbIC U MECTHBIC

MOHOJIUTHBIE U 3aCHIITHBIE

pasrpy’KeHHbIC M HEPa3IPY:KCHHBIC

Mo mpuHIUITY paboOTHI KOMIIEHCATOPHI HOAPA3SNAI0TCS Ha!
THOKHE M BOJHUCTHIC INAPHUPHOTO THIIA

CaITbHUKOBEIC ¥ JINH30BEIE

OCEBBIC U paJHaIbHBIC

MOJIBM)KHBIE M HETOABHKHBIE

C MIPEABaPUTEIBHON PACTSHKKO 1 Oe3 MpeABapUTEIBHON PaCcTsHKKA

Jis BoCTIpUATHS YCUIIHIA, BOSHUKAIOIIMX B TEIUIONPOBOAAX, U MEePeAay X HA HECYIIME KOHCTPYKIMH WIIM TPYHT YCTaHABIUBAIOT:
OTIOPBI

KOMIICHCATOPbI

3aMoOpPHYIO apMaTypy

KOHJIEHCAaTOCOOPHUKH

KOJIO/IBI ¥ MPUSIMKH

Jlns 3akperuieHns: TpyOOIIpoBoa B OTASIBHBIX TOUKAX M BOCHPHUITUS YCHUIIUH, BOSHUKAIOMNX Ha y4aCTKaX, MPEIHA3HAUCHBIL:
HKENE300eTOHHBIE KaHaIIbI

KOHJICHCATOCOOPHUKH

KOMITCHCATOPBI

HO/IBMIKHBIE OTIOPHI

HETIOABMKHBIE OTIOPBI

B pesynbraTe B3auMOJEHCTBUS METAlIA C arPECCUBHBIMU PACTBOPAMU IPYHTA BO3HUKAECT:
3JIEKTPOXUMHUYECKAs KOPPO3Hs

XUMHYECKask KOpPO3us

TEIUIO0TAaua OT TEIUIOHOCUTENS

TEILUIONOTEPU

TEMIIEPATypHOE YUIMHEHNE METaJlIa

3agadeil rTHAPABINUECKOTO PacueTa TEILUIOBBIX CeTel ABIIeTCA:
OIIpeieJIEeHHE TEIIOBBIX IOTEPh

oTIpezieieHHe IMOTepPh NaBICHUS TEINIOHOCUTEIS B AUaMeTpa TpyoorpoBoaa
OTIpezieieHre JOITyCTUMOTO HaNPsDKeHUS MaTepuaia TpyObl

ofpezielieHHe TONIIUHBI CTEHKH TPYObI

OIIpeIeJIEHHE PAaCcX0/1a TEIJIOHOCHUTENS

Pa3HocTh HamoOPOB B Mojaromel 1 00paTHOM TMHUAX IS TF000H TOUKU CeTH Ha3bIBACTCA:
pacroiaraeMbIM HallopoM

CTaTMYECKUM HaropoM

I'bE30METPUUECKUM HAlOPOM

CKOPOCTHBIM HallopoM

noTepei Haropa

HeiitpanbHoli Ha3bIBaeTCA TOUKA, B KOTOPOM:

CTaTUYECKUI HATOP paBeH HYIIO

MaKCUMaJIbHbIHM IbE30METPUYECKUII Hallop

NOJAEPKUBACTCS TIOCTOSHHBIN HAMIOP, KaK IIPU THAPOJAUHAMUYECKOM, TaK U IIPU CTATUYECKOM PEXMMAaX
MUHUMAJbHBIN IbE30METPUUECKUI Haop

HPU CTATUYECKOM PEXHMME HAMOP COOTBETCTBYET MAKCUMAIILHO JOIYCTUMOMY

OtomeHue, Ipu KOTOPOM ITeHEpaTop TeIUIa U HarpeBaTeIbHBIN MPUOOP KOHCTPYKTUBHO CKOMIIOHOBAHBI BMECTE H YCTaHOBJICHEI B
00orpeBaeMoM IOMEICHUH, Ha3bIBACTCS:

MECTHBIM

LEHTPaIbHBIM

BO3IYLIHBIM




BOISIHBIM
IapoBbIM

Ilo npeo6naz:a10meMy BUAY TCIUIOOTAAYU HArpE€BATECIIbHBIX HpI/I60pOB CHCTEMEBI OTO-ILICHUS OBIBAIOT:
BOJSHBIC U TapOBLIC

MCCTHBIC U ICHTPAJIbHBIC

JIYYUCTHIC, KOHBEKTUBHBIC, ITAHCIIBHO-JTYYUCTBIC

KOHBEKTHUBHBIC U paIHallUOHHLIC

HHU3KOTI'0, BBICOKOI'O JTaBJICHUA

OCHOBHLIM 3JIEMEHTOM CHUCTEMBbI OTOIINICHUA ABJISAKOTCA:
reHepaTop Teria

HarpeBarelbHble IPHOOPBI

TEIIOMPOBOIBI

oborpeBaeMble MTOMEIICHH

KOTeNbHAst

OTtonuTensHbIH TPHOOP, BHIIOIHEHHBIH U3 CTATBHBIX TPYO, HA KOTOPHIE HAHOCUTCS IIIACTHHYATOE OpeOpeHNe, Ha3bIBaCTCs:
pagnaTopom

OTOIHTENBHOMN MaHENbIO

peOpHcThIe TPYOBI

3MEEBHKOM

KOHBEKTOPOM

CucteMsl BOASHOTO OTOIUICHHUS IO CIIOCO0Y IUPKYIISAIUH BOJBI ACIATCS Ha:
C €CTECTBEHHOM LIUPKYJISLMEN U C HACOCHOW HUPKYJIALUEH

JIByXTPYOHBIC M OTHOTPYOHBIC

MECTHBIE U LIEHTPAJIbHBIE

TYIMUKOBBIE U C MOMYTHBIM JIBUKECHUEM

C BEpXHEW U HIKHEW pa3BOJIKOU

ITo MecTy pacnooXeHus pacIpeAeTUTENbHBIX TOPH30HTATIBHEIX TPYOOIIPOBOIOB TOPSYETro BOJOCHAOKEHUS CHCTEMbI OTOILICHUS
JETISITCS HA CUCTEMBI:

C €CTECTBEHHOH HUPKYIALMEH U ¢ HACOCHOH LUPKYIAHeit

C BEpXHEH 1 HIKHEH pa3BOIKON

JBYXTpYOHBIC U OXHOTPYOHBIE

TYMHUKOBBIE U C TOMYTHBIM JBHKEHHEM

MECTHBIC M [ICHTPAJIbHBIC

CucTeMbl TapoBOro OTOIUIEHHS IO CBA3U € aTMochepoil OpIBaIOT:
HH3KOTO, BBICOKOTO JaBJICHUS

JIBYXTPYOHBIE U OXHOTPYOHBIE

3aMKHYTBIE U PA30MKHYTHIE

OTKPBITBIE M 3aKPBITHIE

TYIHUKOBBIE U C TIOIYTHBIM JBHKCHIEM

IIpu HE06X0MMOCTH MOHMKEHHUS 1aBIICHUS Napa MepeJ] CUCTEMOM MapoBOTo OTOIJIEHHUs YCTaHABIMBAIOT:
PEOYKLMOHHBIE KIIaIaHbl

KOHJIEHCaTOOTBOIYHUK

Hacoc

PErymsTOp IaBICHUS

3J]1€BaToOP

CucteMsl BO3AYIIHOTO OTOIUIEHHS 110 BUAY HEPBUYHOTO TEIUIOHOCUTENSI MOAPa3AeNAIOT Ha:
MECTHBIE M IEHTPAJIbHbIE

C €CTECTBEHHOU LIUPKYJIALUEH U C HACOCHOU LIUPKYJIALUEH

PELUPKYIAIHOHHBIE U IPAMOTOYHBIE

TYMHUKOBBIE U C TOMYTHBIM JBHXEHHEM

MapOBO3/YIIHBIE, BOJOBO3/YIITHbIE

B nomenienusx, B KOTOPBIX BO3AYX HE 3arpsi3HEH BPEAHBIMU BEIIECTBAMU MPUMEHSIOT CUCTEMbI BO3IYIIHOTO OTOTICHUS:
C YaCTUYHOU pelUpKyJsLuEH

C TIOJTHOM peLMPKYJISIeH

MPsIMOTOYHBIE

C MapauleNbHbIMU CTPYSIMH

C BEEPHBIMH CTPYSIMHU

EMKocTh, IpeaHa3sHaYeHHas I XPaHEHUs ropsdell BOJABI B LIENIAX BBIPaBHUBAHUS CYTOYHOTO rpaduka pacxoia BOJAbI B CUCTEME




TEeIJIOCHA0KEeHUS, a TaloKe JUIS CO3aHMS M XPaHEHHUS 3araca MOATNTOYHON BOABI HA HCTOYHHKE TEIIOTHI, HA3bIBAETCS:
KOTeN

KOHJICHCaTOCOOPHHUK

BOJIOTIOJIOTPEBATENb

IPsI3EBUK

0ak-aKKyMyJISITOp Topsiaeid BO/IbI

HTII- sTo0:

MYHKT MOAKIIOYEHHS CHCTEMbI OTOIUICHHSI, BEHTWISIIIUK M BOJTOCHA0XKEHHS 3aHHS K PACTIPEICTUTELHBIM CETAM CUCTEMBbI
TEIUIOCHA0XKEHHS MUKpOpalioHa

MYHKT MTOAKIIIOUYEHHS CUCTEMBI TEIIONPOBOIOB MUKPOPAOHa K PaCIPEAEIUTEIEHBIM CETSM TOPSYEro TeIUIOCHA0KEHHS U
BOJIONIPOBOJA

E€MKOCTb, MPEIHA3HAYCHHAS IS XpPaHESHHUs ropsiueii BOJBI B LIENIAX BEIPABHUBAHUS CYTOYHOTO TpaduKa pacXxoja BOJbI B CHCTEME
TEIUIOCHA0XKEHMS, a TAKXKe IJIST CO3JIAHUS M XpaHEeHHs 3araca MOAIMUTOYHOW BOJIBI HA HCTOYHHUKE TETIIOTHI

COBOKYITHOCTB YCTPOHCTB, 00€CIIeUNBAIOLINX HATPEB XOJIOJHON BOJBI U paciipeiesieHne ee Mo BoAopa300opHEIM Ipudopam
KOMIUIEKC 000PY/I0BaHUs, C IIOMOIIBIO KOTOPOTO CUCTEMAa OTOILICHHSI, BEHTUIISILIMKA U KOH-TUITHOHUPOBAHMS BO3IyXa
MIPUCOEANHSIETCS K TEIUIOBBIM CETSAM

COBOKYITHOCTb YCTPOWCTB, IPeTHA3HAUCHHBIX AJIS IepeJaull U pacipeieNeHus TeMI0Th OT UCTOUYHHUKA K TOTPEOHTENsM,
Ha3bIBACTCH:

BOJIOTIOJIOTPEBATETD

KOTEJbHas

TEIUIOBAsl CETh

ToI

a0OHEHTCKHI BBOJT

COBOKYITHOCTB YCTPOWCTB, 00CCIICYHBAIOIINX HATPEB XOJIOAHOW BOJIBI U paclpe/ielieHHe ee IO BOAOPa30OpHBIM pudopam,
Ha3bIBACTCS:

TEIIOBasI CETh

CHCTeMa TEIIOCHA0KEHHUS

LTI

BOJIOTIOIOTPEBATETb

CHCTEMa ropsiYero BOAOCHAOKCHUSI

C Kakoil MepruoIUIHOCTHIO JOJDKHBI pa3padaThiBaThCs THAPABINYECKUE PEKUMBI BO-ISHBIX TEIUIOBBIX CETEH ISl OTOMUTEIHHOTO U
JICTHETO MEPUOTOB?

OJIUH pa3 B IATh JIET

HE peXxe OJHOTO pa3a B TP rona

©XKETOHO

€KEKBapPTAIBEHO

Kem yTBeprkaaroTCs TOOBBIC IIAHBl PEMOHTOB TEIJIOBBIX SHEPTOYCTAHOBOK?

OTBETCTBEHHBIM 3a UCIPaBHOE COCTOSIHUE M 0E30IaCHYIO IKCILTYaTallHiO TEIIOBBIX SHEPrO-yCTaHOBOK
TJIABHBIM MEXAHUKOM

HAYaJIbHUKOM CITY’KOBI ITPOU3BOACTBEHHOTO KOHTPOJIS

PYKOBOZMTENIEM OPraHu3aluu

Mo:KHO 1M IPUMEHSTH 3aOPHYI0 apMaTypy B KaUeCTBE Peryaupyromei?
MOJKHO Ha TPyOOTIPOBOJAX TEIUIOBBIX CeTel

MOYHO, €CJIH €CTh pa3penieHre PocrexHnamzopa

MOXXHO, €CJIH 3TO MPEITyCMOTPEHO MPOEKTOM

HE JIOMTYCKAEeTCsI HY MPU KAaKUX YCIOBHIX

Kaxkue 3arnmyniku He MPUMEHSIOTCS B KOJUIEKTOpax auamerpom doiee 500 Mm?
SIUTHTI THYECKHE

MIPUMEHSIOTCS BCE BUABI 3arTyIIEK

TUTOCKHUE MIPUBAPHEIE C pedpaMu

TUIOCKHUE HAKIIAJHbIC TIPUBApHBIC




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.




