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1. HEJIX OCBOEHUA

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

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

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITIPOT'PAMMBI

Baox OIT: b1.B

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 Haruerarenu u TemI0OBbIE ABUTaTEIN

2.1.2 | OcHOBBHI TpaHCHOPMALIUHU TETIOTHI

2.1.3  |I[IpupomooxpaHHbIE TEXHOJIOTUH HA 00BEKTaX TEMJI0IHEPTETUKU

2.1.4 | DOHepreTHUECKU MEHEKMEHT

2.1.5 |HaueprarenpHas reoMeTpus U HHXKEHEPHAs rpaduka

2.1.6 |IIpuxiagHas MexaHUKa

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

2.2.1 |Hayuno-nccnenoBarensckast paboTa

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

2.2.3 |IIpepnuniuoMHas npakTHKa

2.2.4 | TexHOJIOTUYECKHE SHEPIrOHOCUTEIH MPEATIPUITHI

2.2.5 |DnexrpocHabxeHHE H 000PYIOBaHNE MPOMBIIUICHHBIX TPEIIPHATHI

2.2.6 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

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

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

3HaTh:

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

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

3HaTh:

OIIK-3-31 cneunguky obecreueHnss TEXHUUECKOTO OCHAIEHHUS PabOYNX MECT C pa3MELIeHUEM TEXHOJIOTHYECKOTO 000PyIOBaHUS
¥ OCBaMBaTh BBOJMMOE 000pyIOBaHHE ISl CUCTEM TEIUIOCHAOKEHHS

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

YMmerb:

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

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

Ymerb:

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

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

Baanernb:

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

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

Baanernb:

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




4. CTPYKTYPA U COJAEPKAHMUE

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

1.1 TeruioBbie HATPY3KH. 4 2 OIIK-3-31 JIT.1JI1.2 KM1,K P1
MeTtobl peryaupoBaHus OIIK-3-Y1 JI1.3J12.1 M2
oTIrycka Teria. Beibop OIIK-3-BI TIK- | JI2.2J12.3
TEIUIOHOCUTENIEH U CUCTEM 1-31 TIK-1-V1 J12.4 J12.5
TeruiocHaoxeHus1. T ermoBbie IIK-1-Bl1 013233 54
cetu. Ha3zHaueHue TeminoBbIx
ceTeil, UX KOHCTPYKLUH,

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

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

[l'uppasnuyeckast
ycToiuuBocTb. /IIp/

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

OIIK-3-B1 IIK- | JI2.2 JI2.3
1-31 TIK-1-V1 J12.4 J12.5
[IK-1-B1 212233 54

1.4 OCOOCHHOCTH 3KCILTyaTaI[H 4 36 OIIK-3-31 JIT.1JI1.2 KM1,K P1
TEIJIOBBIX CETell. OIIK-3-Y1 JI1.3J12.1 M2
IToBbIIEHME HAJIEKHOCTH OIIK-3-B1 IIK- J12.2 J12.3
CUCTEM 1-31 TIK-1-V1 J12.4 J12.5
tertocHa0xenus. /Cp/ IK-1-B1 212253 54
Paznea 2. UcTounnku
Tem10CHA0KeHU s
npeanpusTHil.

2.1 [IpompbInIeHHBIE KOTETBHBIC 4 6 OIIK-3-31 JIT.1JI1.2 KM1,K P1
— KaK UCTOYHUKH T'eHEpaIuu OIIK-3-V1 JI1.3J12.1 M2
tera. TOL] mpoMBIIUICHHBIX OIIK-3-BI TIK- | JI2.2J12.3
MPEIPUITHIA — KaK 1-31 [IK-1-Y1 J2.4 J12.5
HMCTOYHHKH FeHEPALUH [IK-1-B1 21
teruia. /Jlex/

2.2 HUcnonp3oBanue 4 6 OIIK-3-31 JIL.1J11.2 KMI,K P1
MaTeMaTHYeCKOTO OIIK-3-Y1 JI1.3J12.1 M2
MOJICTTUPOBAHUSI, IAKETOB OIIK-3-B1 IIK- | JI2.2JI2.3
MIPHUKJIAJHBIX IPOTPAMM, 1-31 TIK-1-V1 J12.4 J12.5
0aHKOB IaHHBIX IJIS1 pacueTa TIK-1-B1 D152 53 54
CHCTEM TCIUIOCHAOKEHHS.

I'uopaBnuveckuii
pacuer. /TIp/

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

OIIK-3-B1 IIK- | JI2.2 JI2.3
1-31 TIK-1-Y1 J12.4 J12.5
[IK-1-B1 212233524




24 YTunuzanuruoHHbIE 41 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
HAIOpOB ABYXTPYOHOI
BOJSHOM TEIJIOBOM CETH.

TemuoBoii pacuer
tertonposoza. Iloctpoenue
rpaduKOB IEHTPAITHEHOTO
peryaupoBaHHUs OTITyCKa
tema. HomorpamMmubiii
METOJI THIIPABINIECKOTO
pacuera. /Cp/

Pa3gen 3. lloaroroBka K
KOHTPOJbHBIM
MepONpHUSITHAM U
BBINOJIHSAEMBIM padoTam

3.1 O0neM gacoB 36 OIIK-3-31 JI1.2J11.3 KM2
CaMOCTOSATENbHON paboThI HA OIIK-3-V1 JI1.4J12.3
noarotoBky k KM /Cp/ OIIK-3-B1 IIK- J12.5

1-31 [IK-1-V1 JI2.6J13.1
[K-1-B1 01323334

32 O0beM yacoB 36 OIIK-3-31 JI1.2J11.3 P1
CaMOCTOSTENBHOMW paboThI Ha OIIK-3-V1 JI1.4J12.3
noaroToBky k BP /Cp/ OIIK-3-B1 IIK- J12.5

1-31 [IK-1-V1 JI2.6J13.1
[IK-1-B1 21223324
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aM€eH U T.I), BONPOCHI IS
€aMOCTOSITeJIbHOM MOATOTOBKH

Kon KoHnTtponwsHoe Tposepaembie
KM MepOTpUATHE HHIMKATOPBI Bompocs! At mOATOTOBKH

KOMIIETEeHIUH

KM1 Bonpocs! nist IK-1-31;IIK-1- IIpumMepHbIe BONIPOCHI AJIs YCTHOTO OIIpoca
YCTHOT'O OIlpoca YL;IIK-1-B1 1) 3anumuTe ypaBHEHHE TEIUIOBOTO PABHOBECHUS 3/1aHUSL.

2) YUto Takoe k03 GUIMEHT HHOWIBTPALUU U KaK OH ONpeesseTcs?
3) Kak onpeznensercst pacxof TEIIOTH HA BEHTHIAINIO?

4) Kak ompepensieTcs pacxo/ TEIJIOTH! Ha Topsiuee BogOCHa0xKeHue?
5) Kak ctpoutcst rogoBoii rpaduk mpoIoJDKUTEIBHOCTH CE30HHOM
TEIJIOBOW HATPY3KH 1O 3aJaHHBIM 3aBHCHMOCTSIM

Pacxo/I0B TEIIOTHI Ha OTOTUICHHE W BEHTHJISIIIUIO OT HAPYKHOH
TeMmneparypb?

6) 3aKphITHIC H OTKPBITHIC CHCTEMBI TeTUIOCHAOKeH 1. [IpenmyiecTBa
¥ HETOCTaTKH.

7) IIpu xaKo#t cTpyKType TeII0BOI HaTPy3KH BOZMOXKHO IPUMECHEHNE
OITHO- U TPEXTPYOHBIX BOJASHBIX CHCTEM

TEIUIOCHA0XKEHHS?

8) KakoBo 3HaueHHE TPyIIOBHIX TEIJIOBBIX MOACTAHINNA B BOSHBIX
TEIUIOBBIX CeTsIX?

9) IlpuBenuTe cXeMbl IPUCOEANHEHHS OTONHUTEIbHBIX U COBMECTHBIX (C
TOPSYMM BOJOCHA0XKEHHEM) YCTAaHOBOK

10) HazoBuTe 0COOEHHOCTH 3aBUCUMOM M HE3ABHCUMOM CXEM
MPUCOCTUHEHHS TEILIONO-TPEOIAIONINX YCTAHOBOK ADOHEHTOB

K BOJSTHOM TEIUIOBOM CETH.

11) Ha3HaueHne CMECUTENBHBIX YCTPOICTB B y371aX MPHUCOCTHHCHUS
OTOMUTEBHBIX YCTAHOBOK K TETJIOBOH CETH.

12) YkakuTe BO3MOXKHBIE CIIOCOOBI pEryTUPOBaHUS TEILIOBON
HaTpY3KH U X XapaKTEePUCTHKH.

13) Iepeuncnute 0COOEHHOCTH IEHTPATBHOTO, TPYIIIOBOTO, MECTHOTO




U UHAUBHUYaJIbHOTO PETyIUPOBAHUSL.
14) OxapakTepusyiTe METO/IbI LIEHTPATBLHOTO PETYIUPOBAHUS?

15) Kax cTpownTcs TemIiepaTypHBIif rpaWiK IO OTOITUTENBEHON
Harpyske?

16) B yem 3akimouaercss 0cOOEHHOCTb LIEHTPAILHOTO PETYIUPOBAHUS
10 COBMEIIEHHON HAarpy3Ke OTOIUICHHS U TOPSIUEro

BOJIOCHAOKEHHMS?

17) Kax cTpouTcs HOBBIIIEHHBIH TeMIEepaTypHBIi rpaduk npu
Pa3sHOPOJHOM Harpy3ke?

18) B ueM 0cOOEHHOCTH IIEHTPATBHOTO PETyITHPOBAHUS 3aKPBITHIX U
OTKPBITBIX CHCTEM TETIOCHAOKEeHNs?

19) B yeM cocTOMT METOAMKA THAPABINIECKOTO pacyera
Pa3BETBICHHBIX TEIUIOBBIX CETEN?

20) Ykaxkute 0COOSHHOCTH TIOCTPOSHHUS TThe30METPHUECKOTO Tpaduka.
21) Kax onpenensiercs paboduii Harmop ceTeBbIX HACOCOB BOJASHOM
Ter1oBoi cetu? M3 Kakux ciaraeMbIX OH COCTOUT?

22) 13 xakoro YCIIOBUS BEIOMPAETCS PACCTOSHUE MEXKIY
CEKIMOHHUPYIONIIMH 33 JBHKKAMH MarucTPalIbHBIX TEIUIOBBIX

ceren?

23) KakoBa OCHOBHa I1€J1b OJIOKMPOBKH CMEKXHBIX MarucTpaieit
BOJSHBIX TEIUIOBBIX CeTel?

24) YTo BXOJHUT B COCTaB IMAPABIMYECKON XapaKTEPUCTHKU CUCTEMBI?
25) B yeM cOCTOUT METO/ NOCTPOEHUSI CYMMApHOH XapaKTepUCTUKU
TPYIITEI M TTapayIeTbHO BKITIOYEHHBIX HACOCOB?

26) B ueM cOCTOUT METOJI MOCTPOCHUSI CyMMAapHOH XapaKTEePUCTHKH
TPyNIbl M TOCIEA0BATENHHO BKIIOUEHHBIX HACOCOB?

27) Uro Takoe ruJpaBiInyecKas yCTOHYUBOCTb CUCTEMBI
TeIIOCHAOXKEeHNS?

28) C nomoIbIo Kakoro Kod(QuiimeHTa npon3BOIUTCS
KOJINYECTBEHHAs OLEHKA THIPABINYECKOI YyCTOHYMBOCTH
A0OHEHTCKUX YCTAaHOBOK?

29) Yto Takoe HeHTpaIbHAS TOYKA TEIIIOBOH ceT?

30) C moMoIIbI0 KaKOT0 YCTPOICTBA MO IEPKHBAETCS TOCTOSTHHOE
JIaBJICHHE B HEUTpaIbHON TOUKE?

31) Yto Takoe TUApaBINYECKHI yaap B TeruoBoii cetn? Kakosa ero
MpUYHHA

32) YkaxuTe OCHOBHOE Ha3HaYCHUE TEIUIOBBIX MOJICTaHLIUH.

33) IlpuBeanTe NPUHIUIHAIBEHYIO CXeMY TPYIIIOBOH ITOICTAHIINN
JKUJIOTO paioHa.

34) [lepeuncnuTe OCHOBHBIE TPEOOBAHUS MPENBSBISEMBIE K
KOHCTPYKLHSIM TEJIONPOBOIOB

35) HazoBuTe COBpeMEHHBIE METOBI 3AIUTHI ITOI3EMHBIX
TEeIJIONPOBOAOB OT HAPYKHOH KOPPO3UH.

36) YkakuTe OCHOBHBIE METO/IbI 3aIUTHI OI3EMHBIX TEMJIONPOBOIOB
OT KOPPO3HH.

37) B yem npenmyIecTBa ¥ HENOCTATKU TETUIOMPOBOOB B TIPOXOTHBIX
KaHaJlaX, HEIIPOXOAHBIX 1 OecKaHAIbHBIX?

38) KakoBbI OCHOBHBIE TPEOOBAHUS K TETLTOM30JSIIIMOHHBIM
KOHCTPYKIMSAM TEMJIOMPOBOIOB?

39) KakoBbl 0CHOBHBIE TpeOOBaHHS K TpyOaM AT TEIIONPOBOIOB?
40) Metoauka TEIIOBOTO pacyeTra 3JIEMEHTOB TEIUIOBBIX CeTer?

41) B yem 3akimrogaeTcs METO]] pacdeTa TeIUIOBBIX IOTEPh U

ko urnenta 3¢ HeKTUBHOCTH TETIOBON H30JISIIAN?

42) Utro noHUMaeTCs 101 aBapuel ¥ YTO OHUMAETCS MO OTKa30M
CHCTEMBI TeIUIOCHA0XKEHHS?

43) Ha 1yem 6a3zupyercst METOJI IIOy9YaCTKOBBIX THAPABINIESCKUX
UCTIBITAHU ceTell IS BBISIBIICHUS y9aCTKOB, MOPAXKEHHBIX KOPPO3UEH?
44) TlepeurcnuTe METOABI OOHAPYKEHUS U TUKBUJIAIIMH Pa3pbIBOB U
HEIUTOTHOCTEH B TEIUIOBBIX CETSX.

45) Ykaxute OCHOBHBIE BUIbI THIPABIMYECKUX U TETIOBBIX
UCTIBITAHUHN B TEIUIOBBIX CETSIX.

46) Kak npoBOsTCS UCTIBITAHUS TEIJIOBBIX CETEH Ha FepPMETHYHOCTH?
47) B ueM cOCTONT METOAMKA ITPOBEIECHHS TEIUIOBBIX HCIIBITAHUH CeTeH
Ha MaKCHMAJbHYIO TeMIIepaTypy?




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 X CHCTEMOH TeIIOCHAOXKEHNUS, pacueTa
TEIUIOBON CXEMBI MPOU3BOACTBEHHOM MapoOBOH KOTENBHOMN U BEIOOpa
OCHOBHOTO M BCIIOMOTaTEJILHOTO 000pYJOBaHYs,

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 roIOBBIX PACXO0B TEIUIOTHI Ha OTOIJICHHE, BEHTHUIIAIINIO
I'BC notpebuteneii.

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) BeImosHAUTE TEIIOBOM pacueTr nogorpenarens cereoi Boas! (IICB)
C omnpeJeNeHneM OBEPXHOCTU TEI00OMEHA U TIPOU3BECTH 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, yKa3aHHbBIE B PELIEH3UU HAyYHOTO
PYKOBOJHTEIIS.

B npomecce 3ammuThl 00y4IarOMKHACS MOXKET HCIIOIB30BATH 3apaHee
3arOTOBJICHHBIE CXEMBI, TPa(UKH, THATPAMMBIL.

[Tpu 3amuTe paboThl 00yUaromeMycss HEOOX0IUMO UMETh TIpH celde:
TIPOBEPEHHBIH KYpCOBOH MPOEKT (C YCTpaHEHHBIMH 3aMEYaHHAMH);
PELICH3UI0 HayYHOTO PYKOBOIUTEINS Ha KYpCOBOM IIPOEKT;

TEKCT CBOETO BBICTYILUIEHHUS MIPU 3aIUTE KYpPCOBOTO MPOEKTA;
3a4ETHYIO KHIDKKY.

ITocne BeICTyIUICHNS 00yJaIOIIEMyCsl MOTYT OBITB 3a/1aHbI
JIONOTHUTEIbHBIE BOTIPOCHI, CBSI3aHHBIE C COMIEPKAHHEM KypCcOBOil




paboThI, OTBETHI HA KOTOPHIE BIUSIOT HA OKOHYATEIbHYIO OLIEHKY.
[TpumepHBIe BOIPOCHI IS 3aLUTHI KypCOBOH pabOTHI

1) O0oCHYHTE MPUHATHIC PEIICHHS B 3aBUCUMOCTHU OT THITA CHCTEMBI
TEIUIOCHA0KEHMSI, BETUUMHBI M BUAa PAaCYETHBIX

TEIUIOBBIX HArpy30K.

2) JlaiiTe mopoOHOE OMMCAHUE PUHIMITHATBHOW CXEMBI
CUCTEMBITEINTIOCHA0KEHHUS: UICTOYHHKA, TETUTOBBIX CETEH U
notrpeduTene

3) OnuinTe Ha3HAYCHUE U 0OCOOCHHOCTH IKCILIyaTaIllil 000PyI0BaHUS
TOII (neaspaTopoB, 6aKOB-aKKyMYJISATOPOB,

pereHepaTUBHBIX U CETEBBIX MOI0TpeBaTeIel, KOHACHCATOPOB,
CETEBBIX, MOAMUTOYHBIX, MUTATEIBHBIX U IPEHAKHBIX HACOCOB, ...);
4) Beienure JOCTOMHCTBA U HEJOCTATKU MPUHATHIX CXEM
MIPUCOCTMHEHSI TOTPEOUTENeH K TETUIOBBIM CETSIM.

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble 15 IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

OK3aMeHaIMOHHBIHN OWJIET IO JUCIUIUIMHE BKJIIOYAET B ce0s 1Ba TEOPETHUECKUX BOMPOCH U 3a1ady MO TeMaM, H3JI0KEHHBIM B 4
pasnene gannoit PITJI. buners! xpansrcs Ha kadenpe U yTBEpaK/ICHBI €€ 3aBEIyIOIIHM.

O6pa3zen sK3aMeHaIIOHHOT0 Ouera:

MuHHICTEpCTBO HAyKH M BRICIIEro oopa3oBanus Poccuiickoit denepanun

HosoTpontxuii ¢pumman

DeznepanbHOro rocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEXKICHUS

Bricmero o6pa3soBanus

HaunonanbHeI# HccaenoBaTeNbCKUN TEXHOJIOTHYECKHI YHUBEPCUTET

«MUCHUC»

Kadenpa 35meKTposHepreTHKy U 31eKTPOTEXHIKA

BUJIET Ne 1

Jucnuniunza: «KoTtenbHble YCTAHOBKH U TAPOT€HEPATOPhI»

Hanpasnenue: 13.03.01

®dopma o0ydeHus: 3a09Has

®dopma npoBeIeHHs YK3aMeHa: MMCbMEHHAs

1. Kiaccudukarus CCTEM TEITOCHA0KEHHS.

2. KoMneHcamus TeMepaTypHBIX YATHHEHUH TeTIOIPOBOIOB. THIIBI KOMITIEHCATOPOB.

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 3HAYCHUE YIETbHOM TEIUIONIOTEPH NIPH ONTUMANIBHBIX pa3Mmepax. Mcxouble fanuble: cpenHnii koadduuueHT
TeIUIoNepeady BePpTHKAIBHBIX orpaxae-Huiil,5 Br/(M2*K); skBuBasIeHTHBIH KO (HUITHEHT TeTuIonepeaadn TOpH30HTANBHBIX
orpaxxaeHuit 1 Br/(M2*K); B mnane 31aHus uMeeT GpopMy IpsIMOYroJIbHUKA C OTHOIIEHHEM CTOpoH 10.

3) Onpenenurs pacxoA Teljla Ha BEHTWILMIO ¢ PELUPKYIALUEH 0 YKPYIHEHHBIM H3MEPUTEIIM. MecTo pacnoaoxKeHus —
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 pacyeTra; CBOOOJHOE BIaJeHHE METOANKOMN pacyera; KyJIbTypa o(pOpMIICHHS MOSCHUTENBHOIM
3aITUCKH; CaMOCTOSATEIBHOCTE BEIBOJIOB. Bce 3TO0 CyMMUpYeTCs B HITOTOBYIO OICHKY.

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
MPOEKTHPOBAHHIO
JI1.2 | E.B. Muxaiinummus, TermmocHa0XEHUE KIITBIX ExarepunOypr : M3gaTenscTBO
I0.1. ToncroBa ; paifoHOB : yueOHOe mocodue Ypansckoro yHusepcurera, 2012,
Hay4. pea. H.IL. http://biblioclub.ru/index.php?
[upsieBa page=book&id=239829
JI1.3 | ®erkymnos M.P. ABTOHOMHBIE CUCTEMBI VapsHosek : Yal'TV, 2011,
TEIJIOCHAOXKEeHUS © y4eOHO- http://biblioclub.ru/index.php?
MpaKTHIEeCKoe mocoone page=book&id=363224
JI1.4 | ABntonun E. T. VIcTOYHMKH U CUCTEMBI Mockga ; Bonorna : Undpa-Umxenepus,
TETUIOCHA0KEHUS: TETIOBBIE 2019, https://biblioclub.ru/index.php?
CETH U TEIUIOBBIE YHKTHI : page=book&id=564782
yueOHUK

6.1.2. JlonoHUTeEILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka M3parenscTBoO, TO1, 3. aapec




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.1 |C.B.KapraBues TenosHepreTuueckre Marnutoropck: MI'TY, 2000,
CHCTEMBI U SHEPreTHYCCKUEC
OastaHChI MPOMBIIUICHHBIX
HpennpusThii : yaebHOe
nocobue
JI2.2 | Canosa T.1O. OCHOBBI TEOPHH U pacuyTa Canxkr-IlerepOypr : CIIOI'AY, 2018,
TEIUIOBBIX TPYO : yaeOHOE http://biblioclub.ru/index.php?
nmocobue page=book&id=486927
JI2.3 | AW. Boponus, /.B. IlenTpanuzoBanHoe Crasponons : CKOVY, 2017,
Abopses, JI.B. TeIIoCHa0XeHue: yuyeOHoe http://biblioclub.ru/index.php?
domyiieHko, A.A. nocooue page=book&id=494684
[Marposa
JI2.4 |B.W. lapanos, M.E. TexHomoruu odoecreyeHust Mocksa: HoBocTu TemnocHabxeHus,
OpioB MTUKOBOM HArPy3KU CHCTEM 2006, http://biblioclub.ru/index.php?
TETUIOCHA0XKEHHUS : page=book&id=56219
MoHoTpadus
JI2.5 |B.U. lapanos, I1.B. PerynupoBaHnue Harpy3ku Mocksa : HoBoctu TemnocHabxeHus,
PotoB CUCTEM TEIIOCHA0KEHHS: 2007, http://biblioclub.ru/index.php?
MoHorpadus : yaeObHoe page=book&id=56220
nocobue
J2.6 |U. ®. XakumssHos, P. | TemnocHaOxeHue ¢ OCHOBaMU Kazanckuil HayuHO-HCCae10BATENBCKUN
P. Cadun, A. E. TEIJIOTEXHHUKH: yueOHOe TEXHOJIOTUYECKUH yHUBepcureT, 2016,
Boponun nocooue https://biblioclub.ru/index.php?
page=book&id=500925
6.1.3. Meroauyeckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka W3pnatenbcTBO, TO, 371. anpec
JI3.1 |I'. M. KinumoB 3aaHus U peKOMEHALNN K Hwxuuit Horopon : Hukeropoackuii
pacuétHo-rpadmyeckoil padote TOCYIapCTBEHHBIH apXUTEKTYPHO-
o nucuuiuiae «Vcrounuku cTpouTenbHbIN yHUBepcuTet, 2009,
TEIUIOTH aBTOHOMHBIX CUCTEM https://biblioclub.ru/index.php?
TEIUIOCHA0XKEHUS»: yueOHOe page=book red&id=427239
nocooue
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 | Dnexrponnsiii kypc MOODLE https://moodle-nf.misis.ru
32 | Onnaiin 6ubnrorteka bubnmoxyo https://biblioclub.ru
D3 | Hayunas snekrponHas 6ubnuoreka KudepJlennnka https://cyberleninka.ru/
D4 |Hayunas anekrpoHHas 6MOIHOTEKA https://www.elibrary.ru
6.3 IlepeueHnb MPOrpaMMHOTO o0ecedeHUs!
1.1 Kommnac 3D V21-22
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.3 | Bbpaysep Google Chrome
1.4 |[MATLAB & Simulink
6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX
N.1 |window.edu.ru - eqMHOE OKHO ITOCTYIa K 00pa30BaTEIbHBIM PeCypcaM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
127 VYuebnas mabopartopus (xommbioTepHBIH | KoMmiekr — yueOHOM  mebemn Ha 24 MmecT i

KJIAcC)

oOywaronuxcsi, 12 cTalMOHApHBIX KOMIIBIOTEPOB IS
CTYZICHTOB, 1 CTaI[MOHAPHBIN KOMIBIOTEP ISt
nmpenogaBarens (y BCEX BBIXOX B HMHTEPHET), IPOEKTOP,
UHTEpaKTHBHAs JOCKa, JOCKa ayAuTOpHas MeJoBasd,
KOMMyTaTtop, BeO Kamepa, JOKyMEHT-Kamepa, IOCTyl K
BUOC Yausepcutera MUCHC gepe3 nuaHBINH KaOWHET Ha
miarpopme LMS Canvas u Moodle, numeH3nOHHBIE
nporpammbl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIOLIIUXCS

B mpouecce u3yueHns AMCUUILTUHBI BHIACIAIOT IBa BUAA CAMOCTOSATEILHONW PadOThL: ayAUTOpHAs U BHEAyAUTOPHAs. AyIUTOpHAs




caMoCTOATeNbHas paboTa Mo JUCUUIUIMHE BHIMOIHAETCS Ha YU4eOHBIX 3aHATHIX O] PYKOBOACTBOM IPENOIaBaTeIsl.
Bueaynuropnas

caMocTosTeNbHas paboTa - IIaHupyeMas yaeOHast pabota 0O0yJaromuMcs, BBIOTHsIeMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO0 U
IPU METOANYECKOM PYKOBOJICTBE IIPEIMOAaBaTels, HO Oe3 ero HemoCpeACTBEHHOTo yuacTus. CaMoCTOsATe b HAs paboTa, He
TpeIyCMOTPEHHAs IPOrpaMMON YueOHO JUCIUIUINHBI, PACKPHIBAIOIICH 1 KOHKPETH3UPYIOLICH ee CoJIepyKaHne, OCYIIECTBIICTCS
00yJarommMcs HTHAIMATHBHO, C TEThI0 peaTi3aiui COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 2 HEeKTHBHOTO
BBIIOJTHEHUSI CAMOCTOATEIBHON paboThI O AUCIUILIHHE NIPENoaBaTedb PEKOMEHYEeT NUCTOUHUKH AT paOOTHI, XapaKTepH3yeT
HanboJee paloHaIbHYI0 METOAUKY CAMOCTOSTEIBHON pabOoThI, IEMOHCTPUPYET PaHee BHIMOJHEHHbBIC 00yJaronMIcs paboThl U

T.1I. Bujs! 3aaanii U1 BHEAYJUTOPHOIT CAMOCTOSITENBEHOM pabOTHL, UX COAEPKaHME U XapaKTep MOTYT UMETh BApUAaTUBHBIIN 1
g depeHIMPOBAaHHbIN XapaKTep, yIUTHIBaTh HHAUBHUIyalIbHbIE 0COOEHHOCTH o0y4atomierocsi. CaMmocTosiTennbHast paboTa MOXKeT

OCYIIECTBIATHCS MHINBHIAYATBHO WM IPYIIIAMH CTYACHTOB online W Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00BbeMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATENBHOM PabOTHI, ypOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBbHOM paboThI

OCYITIECTBISICTCS B IIpEAeNax BpeMeHH, OTBECHHOTO Ha 00s3aTeIbHBIC YIeOHbIC 3aHATHSA 0 TUCIUIUIMHE Ha MPAKTHYCCKUX,
71a00PATOPHBIX 3aHATHAX.




