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1. HEJIX OCBOEHUA

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

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

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITIPOT'PAMMBI

Baox OIT: b1.B

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 Haruerarenu u TemI0OBbIE ABUTaTEIN

2.1.2 | OcHOBBHI TpaHCHOPMALIUHU TETIOTHI

2.1.3  |I[IpupomooxpaHHbIE TEXHOJIOTUH HA 00BEKTaX TEMJI0IHEPTETUKU

2.1.4 | IIpoekTHBIH HOIXO B TEXHUKE

2.1.5 |HaueprarenpHas reoMeTpus U HHXKEHEPHAs rpaduka

2.1.6 |IIpuxiagHas MexaHUKa

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

2.2.1 |Hayuno-nccnenoBarensckast paboTa

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

2.2.3 |IIpepnuniuoMHas npakTHKa

2.2.4 | TexHOJIOTUYECKHE SHEPIrOHOCUTEIH MPEATIPUITHI

2.2.5 |DnexrpocHabxeHHE H 000PYIOBaHNE MPOMBIIUICHHBIX TPEIIPHATHI

2.2.6 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

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

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

3HaTh:

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

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

3HaTh:

OIIK-3-31 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 4 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 IK-1-B1 21
cetu. Ha3zHaueHue TeminoBbIx
ceTeil, UX KOHCTPYKLUH,

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

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

[l'uppasnuyeckast
ycToiuuBocTb. /IIp/

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

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

1.4 OCOOCHHOCTH 3KCILTyaTaI[H 4 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 a1
Paznea 2. UcTounnku
Tem10CHA0KeHU s
npeanpusTHil.

2.1 [IpompbInIeHHBIE KOTETBHBIC 4 4 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 21
CHCTEM TCIUIOCHAOKEHHS.

I'uopaBnuveckuii
pacuer. /TIp/

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

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




24 YTunuzanuruoHHbIE 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
PETYIUpOBaHUS OTITyCKa
tema. HomorpamMmubiii
METOJI THIIPABINIECKOTO
pacuera. /Cp/

Pa3gen 3. lloaroroBka K
KOHTPOJbHBIM
MepONpHUSITHAM U
BBINOJIHSIEMBIM padoTam

3.1 O0neM gacoB 36 OIIK-3-31 JI2.3J12.5 KM2
CaMOCTOSATENbHON paboThI HA OIIK-3-Y1 JI2.6J13.1
noarotoBky k KM /Cp/ OIIK-3-B1 IIK- 21

1-31 [IK-1-V1
[K-1-B1

32 O0beM yacoB 36 OIIK-3-31 JI1.2J11.3 P1
CaMOCTOSTENBHOMW paboThI Ha OIIK-3-V1 JI1.4J12.2
nmoaroToBky k BP /Cp/ OIIK-3-B1 TIK- | JI2.3 JI2.5

1-31 TIK-1-V1 JI2.6J13.1
[IK-1-B1 21
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.

O6pa3er] S5K3aMEHAIIOHHOTO OMIeTa:

MHuHHCTEPCTBO HAyKH U BeIcIIero oopaszosanust Poccuiickoit denepannu
HoBotpounxkuii punman

®enepanbHOro rocy1apCTBEHHOTO aBTOHOMHOTO 00Pa30BaTENbHOTO YUPEKICHHS
Bricmrero obpazoBanHus

HaunonanbHbIi HccaenoBaTeNbCKUN TEXHOJIOTHYECKU YHUBEPCUTET
«MUCHUC»

Kacenpa amekTposHepreTHKY U AIEKTPOTEXHUKH

BUJIET Ne 1

Jucnumnnuna: «KoTenbHble yCTaHOBKU M TAPOT€HEPATOPhD»

Hanpasnenue: 13.03.01

®Dopma 00ydeHHs: 3a09HASL

®dopma MpoBeeHHs YK3aMEHA: TUCbMEHHAsI

1. Kimaccudukanus CucTeM TeII0OCHA0KEHHS.

2. KomneHcanys TeMnepaTypHbIX YUIMHEHUI TEIUIONPOBOAOB. THIIBI KOMIIEHCATOPOB.

ITpumepsl 3a1a4 Ha SK3aMeEH:

1) OmnpenenuTs TEIIOBYIO HArPY3KY OTONHTEIBHOI YCTAaHOBKHM W TEMIIEPATypy BO3IyXa B OTAIUIMBAEMBIX ITOMEIICHHUSX,
npu W=13800 /Ix(c*K), mpu Temnepatype temtonocurens 80°C u u Temmeparype HapyxHOro Bo3ayxa —2°C. PacueTHsle JaHHBIE
OTOINMUTEIBHON YCTAHOBKH xujoro goma: 74,1 Mk ¢, Temnieparypa Ha BbIXO/ie TersiooOMeHHuKa 64,5°C, TemnepaTypa Ha BXOJe
80°C , pacuerHas TeMneparypa HapyxHoro Bo3ayxa —35°C. Koadduument cmenienus 2,2. PacueTHas BHyTpeHHSS TeMIlepaTypa B
nomemienny 18°C. OTonuTenbHas yCTaHOBKA IPUCOEIUHEHA K TEIUIOBOM CETH 110 3aBUCUMOM CXEME.

2) Onpenenuth ONTUMAIBHBIE IO MUHUMYMY TEIUTOTIOTEPH JIS JKWIIOTO 3[aHHs Ha-pyKHBIM o0bemMom V=200 Tbic.M3, a
TakoKe 3HaYCHHE YJCTbHON TEIUIONOTEPH NP ONTHMANIBHBIX pa3Mepax. McxomHble qaHHbIe: cpeqHnil KoddhunneHT
TeIJIonepeaaun BepTUKANBHBIX orpaxae-auiil,5 Bt/(M2*K); skBuBaneHTHBIH KO (HUITHEHT TeIIonepeaauu ropu30HTaIbHBIX
orpaxaenuiil Br/(M2*K); B rutane 31aHust iMeeT GopMy MPSIMOYTOJIbHUKA C OTHOLIEHHEM cTOpoH 10.

3) OmnpenenuTts pacxo TeIUla Ha BEHTIWIALMIO C PEIMPKYISIIUECH 10 YKPYMHEHHBIM H3-MEpHTENIIM. MecTo pacHoioKeHns
— 1. OpenOypr. PacuerHas TemiiepaTypa Hapy>KHOTO BO3/1yXa JUIsl CHCTEM BEHTHJISILIMU C pelupKyisinuen npuaumaercs -10 °C.
PacuerHas Temniepatypa Bo3ayxa BHyTpH oTarumBaeMbix oMeineHuid 18 [1C. O0beM 31aHus M0 HAPYKHBIM pazMepam 50 Toic. M3.

4) Onpenenuts pacxoi Teria s TEXHOJIOTHYECKUX HYKJ OTIYCKAaeMOTO HACBIIIEHHOTO Mapa. Pacxona HacklIeHHOTO mapa
Ha TeXHOJIoTHYecKue HyXbl 11,1 kr/c. JlaBneHne HaCBIIEHHOTO apa y nmotpeburesst 5*105 [Ma. PacueTHas qyvuHa mapomnpoBoa
2,5 kM.

KomnbroTepHoe TecTupoBaHue

UYro Takoe cucTeMa TertocHa0KeH s ?

KOMILJIEKC YCTPOMCTB, MPOU3BOSIIUX TETJIOBYIO SHEPTHIO U MIEPEJAIOIINX €€ B BUIE TEN-TOHOCUTENS (BObI, BOASHOTO Mapa Win
ropsiYero Bo3jyxa) MoTpeOuTeIto

cucTeMa TEIUIONPOBOIOB C TEINIOHOCUTENIEM

TOL, napoBble U BOJOTPEHHBIE KOTEIbHbBIE

M3 yero noJIHOCTBIO COCTOUT CUCTEMA IECHTPAJIN30BaHHOT'O TeII0CHa0KEeH s ?
TCIIJIOBBIC ITYHKTHI U a0OHEHTCKHE YCTaHOBKH

l'[OTpe6I/ITeJII/I, HUCTOYHHUK TCILIA U TCIIJIOBBIC CCTHU

Y4aCTKH TECIJIONPOBOAOB




Ha xakux ByX OCHOBOIOJIAraloInX MPUHIHIIAX OCTPOCHA TEIUIO(UKAMOHHAS CUC-TEMa LIEHTPAIM30BaHHOTO TEIIIOCHA0KEHUS?
JIELIEHTpaIM3aLusl U IPOU3BOJCTBO TEMIOTHI

[EHTPAIbHOE IPOU3BOACTBO U HOTpedIeHne ropsdeii BOAbI U mapa

HEHTpaIU3alnus 1 KOMOMHHPOBAHHOE IIPOU3BOJICTBO TEIIIOBON U AIEKTPUUECKOil SHeprun

Uro Takoe U B KaKUX €JUHULIAX ONPEEIATCS TEIUIOBas Harpys3Ka?

HOTPeOHOCTH TF000T0 TEIIOBOTO NOTPeOUTENs B TEIJIOBOH 3HEPTHH B eAMHUIYy BpeMeHU B BatTax (BT, kBT, MBT)
MPOU3BOJICTBO TEIJIOBOM 3Hepruu B Jxoynsax (Ix)

nepenada TeIUIOBOH SHEPTHH OT HCTOYHHKA K moTpeduTemno B Jxoymax (JIx)

Bus! TennoBeIX HArpY30K MO 00MLIeH KIacCU(pUKAIIMY 1 U3MEHEHUH BO BpEMEHH
LEHTPAIU30BAHHAs U ACLUEHTPAIM30BaHHAs

CE30HHAs U KPYINIOTOAUYHAS

KOMMYHaJIbHAsl U TEXHOJOTHYECKAs

UTo OTHOCHTCS K CE30HHOM TETIOBOM Harpyske?
ropsiuee BOJ0CHA0KEHHE

HArpy3Ka Ha MPOMBIIUICHHBIC HYX/IbI

Harpy3ka OTOIUICHUS W BSHTHJLLUT

Bunb! TennoBsix cerell 0 CTENEHU OTKPHITOCTH
3aKPBITHIC (3AMKHYTHIC) U OTKPBITHIE (PA30MKHYTHIE)
MapOBBIC U BOJSTHBIE

OJTHO, IBYX H TPEXJIMHEHHBIE

MuHHIManbHOE YNCIIO IMHUHN JUIS 3aKPBITOH TEIUIOBOH ceTn
OJTHA — TIAPOBAast WIIM BOJSTHAS

JBe - OoJjaomIas 1 oopaTHas

TpPU — BOJsIHAsl, TapoBast ¥ oOpaTHas

Bunb! npokinaiky TEIIOBBIX ceTel

BO3YyILIHAas U 0€3BO3AyIIHAS

MOJI3¢MHAs ¥ IOBOIHAS

noi3eMHast (KaHaabHAsI U OeCKaHANbHAs) U HaJ[3eMHAs

B 3aBHCHMOCTH OT HCTOYHHKA IPUTOTOBJICHHUS TEIUIA PA3INYAIOT CUCTEMBI TEIIIOCHA0KEHUSL:
[IEHTPATN30BaHHbIC U JACIICHTPATI30BaHHBIC

OIHOTPYOHBIEC 1 MHOTOTPYOHBIE BOASHBIC

MHOTOCTYIIEHYaThIe U OJTHOCTYIIEHYAThIE

BOJISIHBIE M TIAPOBBIC

BOJISTHBIE, TAPOBIC M Ta30BHIC

BonsHble crcTeMbI 10 crIoco0y 1Mojauy BO/bl Ha ropsiuee BOJAOCHA0KEHHE AENAT Ha
MHOTOCTYIIEHYATHIC ¥ OTHOCTYIICHYATHIC

OTKPBITHIC M 3aKPhITHIC

LEHTPAIN30BaHHbIE U JCLEHTPATM30BaHHbIC

BO/JISIHBIE M TIAPOBBIC

OIHOTPYOHBIE 1 MHOTOTPYOHBIE

CxeMBbI TIPUCOEIMHEHNSI MECTHBIX CUCTEM OTOIICHHS Pa3IM4atoTCs:
3aBHCHMBIC U HE3aBHCUMEIE

OJHOCTYIICHYAThIE ¥ MHOTOCTYIICHYATHIC

HapoBbIe U BOASHbIE

OJHOTPYOHBIC 1 MHOTOTPYOHBIE BOJISIHBIC

OIHOTPYOHBIE 1 MHOTOTPYOHBIE TTApOBEIE

B 3aBUCHUMBIX cXeMaX MPUCOEAMHEHUS TEIIOHOCUTEINb MOCTYIACT :
HEMOCPEJICTBEHHO M3 TEIUIOBBIX CETEH B OTOMUTEIBHBIC TPHOOPHI
13 TEIUIOBOM CEeTH B IIOJIOTpeBaTENb

13 TIOJIOTPEeBaTeNsl B TEMJIOBYIO CETh

HEINOCPE/ICTBEHHO M3 TEIJIOBBIX CETEH B aKKyMYJISTOD
HEINOCPEICTBEHHO M3 TEIJIOBBIX CETEl B CMECUTEIIbHBIN y3el

CucteMsl rops4ero BoA0CHa0KEHHS 10 MECTY PACIIONOKEHHs HCTOUHHKA pas3/IeNaoTCs Ha:
C €CTECTBEHHO! LIUPKYJIALUENH U C IPUHYAUTENbHON LIUPKYIIALUEH

LEHTPAIU30BAHHBIC U JECLEHTPAIN30BAHHBIC

C aKKyMyISTOPOM U 0e3 akKyMymsiTopa




OIHOTPYOHBIE U MHOTOTPYOHBIE
BO/JISIHBIE M TIAPOBBIE

PerynupoBanue TEIIIOBOIT HArpy3Ku 10 MECTy PEryIHPOBAHUS Pa3IHYaroT !
LEHTPAIbHOE, TPYIIIOBOE, MECTHOE

KOJIMYECTBEHHOE U KaYECTBEHHOE

ABTOMATHYECKOE U PyIHOE

THEBMATHYECKOE U THPABIHIECKOE

HOPSIMOTOYHOE U C pELUPKYIsAHeit

KauectBeHHOE perynupoBaHue TEIMI0BOM HATPY3KH OCYIIECTBISETCS:
HU3MCHCHUEM TEMIIePaTYPhl TEIULIOHOCUTESI IPU [TOCTOSIHHOM PacXo/ie
U3MCHCHHEM PacXo/ia TCIUIOHOCHUTEIS IIPU IIOCTOSIHHON TeMITepaType
MPOIYCKaMH TIOJaqH TETUIOHOCUTEIISI

W3MEHEHUEeM JraMeTpa Tpyo

W3MCHCHUEM JIABIICHUS TEINIOHOCUTEIIS

I'psi3eBUKH, 371€BaTOPEI, HACOCHI, TOJJOTPEBATENH SBIISIOTCSA 000PyIOBAHUEM:!
LTI

MTII

TEIJIOBBIX KaMep

To1

KOTENbHON YCTaHOBKH

3anayeil ruIpaBIMYECKOro pacuera TeIIOBBIX CeTel SBIseTcs:
omnpeeNeHne NOTePhb TeIIOTHI

oTpeneNieHHe JuameTpa Tpyo v moTephb AaBICHUS
omnpezesieHe CKOPOCTH JABMKEHUS TETNIOHOCUTEIS
onpeziesieHHe MOTeph Pacxo/ia TeIJIOHOCUTEN

pacyer TErIOBOM Harpy3Ku

IToTepu naBneHus Npy IBUKEHUH TEIUTIOHOCHUTEIS MO TPyOaM CKIIabIBaeTCs U3 :
NoTephb JaBICHUS Ha TPEHUE U MECTHBIE COMPOTUBIICHUS

MOTEPh HAMOpa Ha TypOYIEHTHOCTh JIBHKCHHS

MOTeph TEIIOTHI IPU TPEHUHU

MOTEPh TEIIIOTHI Yepe3 U30JISLIMOHHBIN CIION

MOTEPh TEIIOHOCUTEIS

ITse30meTprudecKkuii Tpa K MO3BOJISET ONPEACIUTE:
IpesieNlbHO JIOMYCTUMbIE HAlOPBhI

JIaBJICHUE WJIM HAIOp B JII000H TOUKE TEINIOBOM CETH
CTaTUYECKUNA HATIOp

HNOTEPHU TEIIOTHI IIPU ABUKECHUU TEIUIOHOCUTEILS
JuaMeTp TpyoomnpoBoja

Kommencarus TemmnepaTypHbBIX YUIMHEHHH TPYO IPOU3BOIUTCS:
HOJBHXHBIMU OIIOPaMH

HETO/IBMYKHBIMU OIIOPaMH

KOMIIEHCATOpaMu

3allOpHOU apMaTypou

HOJNUTOYHBIMU HACOCAMH

TerutoBble IepeMeIeHns TEIUIONPOBOI0B O0YCIOBIICHEL:
JUHEHHBIM YIUIMHEHUEM TpYO Ipu HarpeBaHUU
CKOJIBKEHUEM OIOP MPH OXJIAXKIECHUU

TPEHUEM TEIIONPOBOIOB 110 OIIOPE

CTaTUYECKUM HAIlOpOM

MOTEPSMHU TEIUIOTHI IPU JBUKEHUHU TEINIOHOCUTEIS

IIpoxoaHble KaHABI OTHOCATCA K CJEIYIOLIEMY THUITY TPOKIIAI0K:
HaJa3eMHON

MMO3EMHOM OecKaHaILHOM

IMOJI3EMHOM KaHAITBHOM

BO3IYIIIHON Ha MayTax

MOJBOIHOM

KananbHble IpoKiIaaKy TEIIONPOBOAOB IPEIHAZHAUEHBI JUIS:
3alIUThI TEILUIONPOBOAOB OT BO3AEICTBUSA TPYHTA U KOPPO3UOHHOI'O BIUSAHHUS II0YBBI




3aIUTHI TEIJIONPOBOAOB OT BO3ICHCTBHS aTMOC(HEPHBIX 0CaIKOB
3aLUTHI TEIUIOIPOBOJOB OT OTEPh TEIIOTHL

KOMITCHCAIINH! TEeMIIepaTypHBIX YIJIHHEHHAH TpyO

LHUPKYJSILMY TETIOHOCUTENLS

ITpu mpoxajike B 0OTHOM HAIpaBJICHUH HE MEHEEe 5 TpyO MPUMEHSIOTCS:
HEIIPOXOTHBIC KaHAJIBI

MPOXOJHBIE KaHAJBI

HOJYIIPOXOTHBIC KaHABI

CTalTbHBIE TPYOBI

TIACTMACCOBBIE KaHAIBI

ITo mpuHIMITY pabOTHI BBICOKHE CTOMKH MOAPA3/EIAIOTCS Ha:
JKECTKHE, THOKHME U KavyaroIIuecs

BEpPTHKAIbHBIC, TOPH30HTAIBHBIC

OJTHOBETBEBbIC, JIByXBETBCBbIC

BOJISTHEIC I [TapOBEIE

OIHOTPYOHBIE 1 MHOTOTPYOHBIE

Ha3nauenue TerioBoi U30JISIUM:

3alUTa OT BO3ACUCTBUSI IPYHTA

YMEHBLICHHE TEIIOBBIX MOTEPh

MO/JIEP)KAaHUE THAPABIMYECKOTO PEXUMA TEMIOBOU CETH
KOMIICHCAIIHS TeMITEPATYPHBIX VIUIMHEHUH TPYO

3aIUTHI TETUIOTPOBOJIOB OT BO3AEHCTBHSI aTMOC(HEPHBIX OCAIKOB

TennonsonsAnOHHbIE MaTEPUANBI JOJDKHEI 00J1a1aTh:
BBICOKHMH TEIUIO3aIIITHEIMI CBOHCTBAMH

BBICOKHAM K03()(DUINEHTOM TEILIONPOBOJHOCTH
KOPPO3HOHHO- arpeCCUBHBIMH CBOHCTBAMHU

HU3KUMH TEIJI03AIUTHEIMU CBOHCTBAaMH

BBICOKHMH MEXaHHYECKUMH CBOHCTBAMH

AHTHKOPPO3HOHHYIO 00pabOTKy Hapy>KHOH IIOBEPXHOCTH TPYO IPH TeMmrieparype Ten-itonocurens 10 150° C nponsBoaAr:
OUTYMHOM TPYHTOBKOH

OeH31HOM

OpraHM4YeCKHMMHU PaCTBOPUTENSIMHU

MUHEpaIbHOU BaTOH

JFOOBIM TEIION30JIIIIMOHHBIM MaTepHaIoM

TenaoBbie MOTEPU B TEIUIOBBIX CETSIX OBIBAIOT:
JIMHEWHBIE U MECTHBIE

B OKPYKaIOLYIO Cpey uepe3 TEII0U30JIA LU0
TU/IPABIMYECKUE U CTATUYCCKHE

aBapuitHbIe U 0a30BbIC

HEIpepbIBHbIE U IEPUOUYECKIE

K ocHoBHOMY 000pynoBanuro TOI] oTHOCATCS :
HACOCHI U TTOJIOTPEBATEIH

Temonposoasl 1 POY

KOTeJN U TypOuHa

LTI u MTII

TETJIOBBIC Y3716 U A0OHCHTCKHE BBOBI

BoponoaroroBka ajist TEMIOBBIX ceTell BKIIFOYaeT CJICAYIOIIUEC OICpaluun:
MCXAaHHYCCKOC (I)I/I.HI)TPOBaHI/Ie

OCBCTJICHUEC, YMATUYCHUEC, A€adpalins

pereacpanursa NOHUTOB

B3PBIXJICHUC U OTMbIBKa HOHHUTOB

pereucpansd 1 OTMbIBKa HOHUTOB

HcnplTaHns TEIUIOBBIX ceTell OBIBAIOT:
TMCPBUYHBIC U ITIJIAHOBBIC

HaJIaJOYHBIC 1 aBapHﬁHbIe

ITYCKOBBI€ 1 OKCIUTYTallMOHHBIC
HCHPCPBIBHBIC U IICPUOAUICCKHC
JICTHUC U 3UMHHUC




3amaueii HaJIaJIKH TEIIOBBIX CETEH SIBISETCS:

obecreyeHre pacyeTHOTO pacpeeIeHUs TETUIOHOCUTENS Y BCeX MOoTpeduTenneit
oTIpeieNIeHHEe TNIOTHOCTH U IPOYHOCTH TPYOOTIPOBOIOB

omnpeziesieHue oTepp Teria

KOMIIEHC AU TeMIIEpaTYPHBIX YUIMHEHUH TpYyO

obecrieyeHre Oe3aBapUITHOM IKCILTyaTallMy TEIUIOBBIX CeTel

Jlns TennocHaOkeHus MoTpeduTenell HCIONb3yIOTCS TETIIOHOCUTEIH:
BOJIa ¥ BOASHOM nap

JIBIMOBBIE T'a3bl

WHEPTHBIC Ta3bl

NeperpeTsiii nap

TOpsTYMil BO3/IYX

I[JII/ITGJ'II)HOCTI) OTOITMTCIIBHOI'O CE30HA 3aBUCHUT OT:
MOIIHOCTHU CTaHIIUH

KIIMMAaTHYCCKUX YCJTOBI/Iﬁ

TEMIIEPATYPhBI BO31yXa B TOMCIICHUSAX
TEMIICPATYPhbI TCIINIOHOCUTEIIA

MOTEPb TCIJIOTHI TCIINIOHOCUTEIIA

CucreMa IeHTPaIN30BaHHOTO TEIUIOCHA0KEHUS BKITIOYAET B ceOs:
HCTOYHHK TEIUIOTHI, TSIUIONPOBO/IbI, TEIJIOBBIC MYHKTHI

WCTOYHHK TEIUIOTHI, TOTPEOUTETH

IITIT 1 aOOHEHTCKHE BBOIBI

MTII u LTI

KOTEJ U TypOUHY

To xapakTepy HUPKYISAIHMA PA3INYAlOT CHCTEMbI OTOTLICHHS:
C €CTECTBEHHBIM M MPUHYJUTEIBHBIM ABHKCHHEM BOJIBI
OTKPBITHIC U 3aKPBITHIC

[EHTPATN30BaHHBIC U JICIIEHTPATU30BAHHBIC

BOJISTHBIC U [TAPOBBIC

OTHOTPYOHBIC 1 MHOTOTPYOHBIC BOJISTHBIC

M3MmeHeHue TeMnepaTypsl TEIIOHOCUTENLS IIPU IOCTOSHHOM €r0 PAacX0/€ OTHOCUTCS K METOLY PErYJIMPOBaHMs TEILLIOBOM HAIPY3KU:
KOJINYECTBCHHOMY

[IPEPHIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIVIOTOJAUYHOMY

M3meHeHue pacxoa TEIUIOHOCUTENS IIPU NOCTOSIHHOM €ro TeMIepaType OTHOCUTCS K METOLY PErylIMpOBaHUs TEIUIOBOM HArPy3KHU:
KOJINYECTBEHHOMY

[IPEPHIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOJIMYHOMY

B He3aBUCHMBIX cXeMax MIPUCOCIUHEHUS TEIUNIOHOCUTENb IOCTYAET
HEMOCPEACTBEHHO U3 TEMJIOBBIX CETEH B OTOMUTENbHBIE MPUOOPHI
U3 TEIIOBOM CETH B IIOAOTPEBATEND

U3 OJOrpeBaTes B TEMIOBYIO CETh

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

B omHOCTYyIEHYATHIX CHCTEMaX TEIUIOCHA0KEHHS ITOTPEOUTENN IPUCOSANHSIOT!
HEMOCPEACTBEHHO K TEMJIOBBIM CETSIM

k LTII

k MTII

K KOTEJIbHON YCTaHOBKE

K TEIIOBOMY Y311y

CereBas BoJia UCIIOJIB3YETCS KAaK TPEIoINasi Cpesa Ul HarpeBaHHUs BOZOIPOBOIHOM BOAKI B!
OTKPBITBIX CHCTEMax

3aKPBITHIX CHCTEMax

MapOBBIX CHCTEMax

OJHOTPYOHBIX CUCTEMaX




MHOFOpr6HI)IX BOJSAHBIX CHCTEMaxX

OMMH ¥ TOT XK€ TEIIOHOCHTENb ITUPKYITHPYET KaK B TEIIOCETH, TaK ¥ B OTOTIMTEIBHON CUCTEME
B 3aBUCHMBIX CXEMaX MPHCOETUHEHUS

B HE3aBHCHUMBIX CXeMax MPHUCOCAUHCHHS

B OTKPBITBIX CHCTEMaX

OJTHOTPYOHBIX CHCTEMaX

MHOTOTPYOHBIX CHCTEMax

Jn1s1 peryaupoBaHus TEMITEpaTypsl BOABI B ITOAIOIIEM TPYOOIIPOBOIE TEIUIOCETH YC-TAHABIUBAIOT:
TPSA3EBUKU

HOOrpeBaTeNn

3JIEBATOPHI

MOJIUTOYHBIE HACOCHI

KOHJICHCATOCOOPHUKH

ITocTosHCTBO pacxo/a BOABI 00ECICINBACTCS:
peryasTopaMu pacxoaa

peryJsiTopamMu TeMIepaTypbl

JPOCCENBHBIMY IaibamMu

MOJIOTPEBATEIAMHI

35IeBaTOpaMu

[IlepoxoBaTocThIO TPYOBI HA3BIBAIOT:

TypOYJICHTHBIH PEXUM IBHKEHHS TEIUIOHOCHTEIIS

BBICTYIIbI M HEPOBHOCTH, BIUSIOLINE HA JIMHEHHbIE TOTEPH IABICHHS
THAPABINYECKUE CONPOTUBIICHHS

MOTEpH Haropa Ha THIPaBIMYECKHE COPOTHUBIICHAS

MOTEPH TEeMIEePaTyphl TETIIOHOCUTENS

JlaBneHne, BEIpaXCeHHOE B JIMHEHHBIX €ANHUIAX H3MEPEHNS, Ha3bIBACTCSL:
THAPOJNHAMUYECKUM JIaBICHHEM

NbE30METPUUECKIM HAIIOPOM

TeOMETPUUECKIM HAIIOpPOM

CTaTHYECKNM JIaBIICHUEM

M30BITOYHBIM JIaBICHHEM

[IpenenbHO TOMYCTUMBIN HATIOP JJIsl YYTYHHBIX PaJHaTOPOB:
80 m

140 m

60 m

20 m

200 m

ABapuifHas IMOIIUTKA B 3aKPBITHIX CHCTEMaX TEIUIOCHA0KEHHS TIPeTyCMaTPHBAETCS B pa3Mepe:
2%

12%

22%

90%

33%

I'mapaBInvIecKuM PeKUMOM TEIUIOBBIX CETSH ONPEIeINACTCS:

B3aWMOCBSI3b MEX/IY TEMIIEPATYPOH TETUIOHOCUTENSI H €r0 PacX0J0M

B3aUMOCBSI3b MEXK/Y PACXO/IOM TCIUIOHOCHUTEIS U TABICHUEM B Pa3JIMYHBIX TOUKAX CHCTEMbI
B3aMOCBSI3b MEXIY PACX0I0M TEIUIOHOCHTENS M €0 COIPOTHBICHUECM

THIIPABIMYECKHE COMPOTHBIICHHUS

K02(h(PUIIUEHTOM TETTONPOBOAHOCTH

Pacuer rupaBiIn9IecKoro pexxuMa CBOJUTCS K OTIPEAEICHHIO
MOTEPh AABJICHNUS TIPU U3BECTHBIX PACX0aX BOJBI

PacxoI0B BOJBI IPH 33IaHHOM IaBJICHHU

COIIPOTHBIICHUS CETH

k03 uIeHTa TeIOTPOBOHOCTH

MOTEPh TEIJIOTHI TEMIOHOCHTEIS

PenyknmonHo-oxnanuTenbHble ycTaHoBKU (POY) cimyxkar s
[0/1I0rpeBa CETEBOI BOIbI
BBIPaOOTKH OCTPOTO mapa




CHIDKEHMS JABJICHUS U TEMIIEPATYPbl OCTPOTO Mapa
3aIIUTHI TEIUIOIPOBOJIOB OT BO3ACHCTBUS aTMOC(HEPHBIX 0CAIKOB
LHUPKYJSILMU TETIOHOCUTENS

[TapoBble KOMITpECCOPBI CIIyKaT VIS

HOBBIIICHHS IaBJICHUS 11apa

TIOBBIIIIEHHS TEMIIEPATYPHI Tapa

NOHWKEHNUS JaBJICHUs T1apa

o0ecreueHust IMPKYIISINK TEIIIOHOCHTENS

3aIIUTHI TEIUTONIPOBOIOB OT BO3ACHCTBHUS aTMOC(EPHBIX 0CATKOB

Jeaspanust mpefHa3sHa4YeHa AT

yIaJeHHs U3 BOJAbl PACTBOPEHHBIX COEH

yIaJeHUsI U3 BOABI TPyOOIMCIIEPCHBIX IpUMecel
yIaJleHHUs U3 BOJbI KUCIIOPOJa U YIIIEKHUCIIOro rasa
yAaJIeHus U3 BOJIbI HaKuIeoOpaszoBareeit
CHIDKEHHS AABIIEHUS U TEMIIEPATyphl OCTPOro napa

CucreMa OTOIUICHHS MOTYYaeT TEII0 HE3aBUCUMO OT CUCTEMBI TOPSYEro BOIOCHA0-KEHNUS PH:
CBSI3aHHOM Mogave

CMCIIaHHOM IMogade

HE3aBUCUMOM Iojaye

3aBHCHUMOM Mogave

HOpMaJIbHOU Tojaue

CxeMbl cOOpa KOHJIEHCaTa B IApOBBIX CUCTEMaXxX ObIBAIOT:
OTKPBITBIMU U 3aKPHITBIMH

TapauIeIbHBIMU | TIOCIIEIOBATEIEHBIMHU

HOPSMOTOYHBIMU U TIPOTUBOTOYHBIMU

3aBHCUMBIMH M HE3aBUCHMBIMU

HPSIMOTOYHBIMU M CMEIIaHHBIMHU

HH}I NOAACpIKaHUA 3aIJaHHBIX TapaMETPOB TCIIJIOHOCUTEIIA, IMTOCTYNAIOMIECTO B CUCTEMBI OTOIUICHU S, TOPAYICTO BOZ[OCHa6)KeHI/IH
TEMJIOBBIE ITyHKThI OCHALAIOTCS:

KOHJICHCATOCOOPHUKAMHU

CMECHUTCIIbHBIMU HAaCOCaMHU

aBTOMATUYECKUMH PETYNATOPaMU

T'psA3CBUKaMHU

3all0pPHOM apMaTypoil

PerynsaTopsl, paboTaromue ¢ HCIOIb30BaHUEM IIOCTOPOHHETO HCTOYHUKA SHEPTUH, Ha3bIBAIOTCS:
peryisaTopamMu JaBlIeHUsS

peryisTopaMu TeMIIEPATypbl

00paTHBIM KJIAIIaHOM

peryisTopaMu IpsMoro JeHCTBUs

peryisaTopaMy HENPsIMOTO ACHCTBUSA

CucTeMbl ropsiuero BOI0CHA0XKEHHS , COCTOSIIIE TOJIBKO U3 MOJAIOIINX TPYOOIIPOBOJIOB, HA3bIBAIOTCS:
KOJIBLIEBBIE

3aKpBIThIC

LUUPKYJIALHOHHbIE

TYIUKOBBIE

LEHTPAIU30BAHHBIE

COBOKYITHOCTh MEPOTIPHATHH 10 H3MEHEHHIO TECTUIOOT/Ia4l MPHUOOPOB B COOTBETCTBHH C H3MCHEHHUEM TIOTPEOHOCTH B TEILIC
HarpeBaeMbIX UMH CPeJl, Ha3bIBACTCS:

perylupoBaHHeM OTITyCKa Teria

AKKYMYJIMPOBaHUEM TeEIUIa

OTIPECCOBKOM CHCTEMBI TEIIOCHA0KEHUS

MIPOMBIBKOM CHCTEMBI TETIIIOCHAOKEHUS

UCIIBITAHUEM CHCTEMBbI TEIUIOCHAOKEHHS

YKJIOH TEIUTOBBIX CeTel Ha ydacTKaX JOJDKEH IPHHUMATHCS:
He 6oiee 0,002

0,2-0,8

He meHee 0,002

HE UMEET 3HAUYEHHUS

He 6oiee 0.05




Jnst cOopa Biaru B IOHM)KEHHBIX TOYKaX TPACCHl YCTPAaUBAIOT:
TPUSMKA

BO3IyIIHUKH

HHU3KHE OMOPbI

CalIbHUKOBbIE KOMIIEHCATOPbI

KaMepbl

TenmaompoBoIbl MPOKIAbIBACMbIC OeCKaHATBLHBIM CITOCOOOM, B 3aBUCHMOCTH OT XapaKkTepa BOCIIPHUITHS BECOBBIX HaIPY30K
MOJIPA3IENSIOT Ha:

HOJAoMue U 00paTHBIC

OETOHHBIE H JKEJIe300€TOHHBIE

MarucTpaJbHbIC U MECTHBIC

MOHOJIMTHBIE U 3aCHIITHBIE

pasrpy>KeHHbIE U Hepa3TPyKEHHBIE

ITo nmpuHITHITY paOOTEI KOMIIEHCATOPHI TTOAPA3AEIIIOTCS Ha!
rHOK¥e ¥ BOJHUCTHIE IIApHUPHOTO THIIA

CalTbHUKOBBIE M JINH30BbIE

OCEBBIE U paHalbHbIE

MOJIBU>KHBIE U HETIOABHKHBIE

C TIpeABapUTEIBHON PACTKKOI 1 63 MpeABapUTEIbHON PaCTKKU

}IJ'ISI BOCIIpUATUA yCPIJ'IPIfI, BO3HUKAIOIIHUX B TCIIJIONPOBOAAX, U MEPCAAYN UX Ha HCCYIINEC KOHCTPYKIINHU WA 'PYHT YCTAaHABJIMBAKOT:
OTIOPHI

KOMIIEHCATOPbI

3alOpHYIO apMaTypy

KOHJICHCATOCOOPHUKH

KOJIOAUBI U IPUAMKHU

Jlist 3aKkperuieHnst TpyOOIIpOBOa B OT/IEIBHBIX TOUKAX M BOCHPHUSITHS YCUIIHIA, BOSHHKAIOIINX Ha Y4aCTKaX, MPeIHA3HAYCHBI:
JKeIIe300€TOHHBIE KaHAIBI

KOH/IEHCAaTOCOOPHUKH

KOMIICHCATOPbI

TIOJIBHYKHBIC OTIOPBI

HEIOIBIDKHBIC OMTOPHI

B pesyneTare B3anMoAeHCTBHUS MeTaIIa C arPEeCCHBHBIMH PAaCTBOPaMHU TPYHTA BO3HUKAET:
JNEKTPOXUMHYECKAsT KOPPO3HS

XHMHUUECKask KOppo3ust

TEMJI00TAa4ya OT TETUIOHOCUTEIS

TEIIONOTEPH

TeMIlepaTypHOe yIUIMHEHHE MeTalia

3amayeil ruIpaBIMYECKOro pacyera TeIIOBBIX CETEH SBISIeTCS:
oTIpeieNieHHe TEIUIOBBIX MOTEPh

oIpezieieHHe MOTEPh NABICHHUS TEINIOHOCUTEIS U AUaMeTpa TpyoompoBoaa
OIpeIeIeHHe TOMYCTUMOTO HANIPsDKSHUS MaTepraia TpyObl

oTIpeieNIeHHe TOIIIUHBI CTEHKH TPYOBI

oTmpeieNieHre pacxo/1a TeIIOHOCUTENS

Pa3HOCTh HarmopoB B moaronielt ¥ 00paTHOM JIMHUAX JJISI JTFOOOH TOUKH CETH Ha3bIBACTCS:
pacroiiaraéMbIM HallOpOM

CTaTUYECKUM HATOpPOM

I'bE30METPHUYECKUM HAIIOPOM

CKOPOCTHBIM Halopom

noTepel Haropa

HeiirpansHoli Ha3bIBaeTCsl TOUKA, B KOTOPOIL:

CTaTUYECKUI HAIlOp PaBEH HYIIO

MaKCHMaJbHbII Ib€30METPUYECKUNA HATIOP

HOJIEP>KUBAETCS MOCTOSHHBIA HAaNOp, KaK MPU THAPOIMHAMUYECKOM, TaK U IIPH CTATHYECKOM PEXKUMAX
MUHHMMAaJIbHBIH [IbE€30METPUUECKUM HATIOP

IIPY CTATUYECKOM PEXKHUME HAMOP COOTBETCTBYET MAKCUMAJIbHO JIOILyCTUMOMY

OTOHJ’IGHI/IG, Py KOTOPOM I'¢HEepaTOp TCIJIa U Hal"peBaTeJ'IBHBIﬁ HpI/I60p KOHCTPYKTHBHO CKOMIIOHOBaHbI BMCCTC U YCTAHOBJICHBI B
000TpeBaeMOM ITOMEIIEHNH, Ha3bIBACTCSI:
MECTHBIM




LEHTPaJIbHBbIM
BO3YLLHBIM
BOJISIHBIM
apOBbIM

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

MECTHBIC U HEHTPAJIbHBIC

JIYYUCTBIC, KOHBEKTUBHBIC, TAHCIIbHO-JTYIHUCTBIC

KOHBCKTHUBHBIC U paIUAalTUOHHBIC

HH3KOT'O, BBICOKOTO JTAaBJICHUA

OCHOBHBIM JIEMEHTOM CHCTEMbI OTOILICHUSI SIBIISIFOTCSL:
TeHepaTop Teria

HarpeBaTeIbHbIEe IPUOOPEI

TETIONPOBOJIBI

o0orpeBaeMbIe TOMEIICHHS

KOTeJbHast

OTtonuTenpHbIH TPHOOP, BHIIOIHEHHBIN U3 CTAIBHBIX TPYO, HA KOTOPBIC HAHOCUTCS IIACTHHYATOE OpeOpeHIe, Ha3bIBaCTC:
pamraTopom

OTONUTEIHHON NTAHEIbIO

peOpUcCThIE TPYOBI

3MECBUKOM

KOHBEKTOPOM

CucTreMbl BOJISIHOTO OTOIIIEHHMS 10 CIIOCO0Y IUPKYIISIIIAK BOABI ASISATCS Ha:
C €CTECTBEHHO! LIUPKYJIALUEH U C HACOCHOU LIUPKYJIALUEH

JBYXTpYOHBIC U OXHOTPYOHBIE

MECTHBIE U IEHTPaJIbHbIE

TYIHUKOBBIE U C TIOIYTHBIM JBHKCHIEM

C BEepXHeH 1 HUKHEN pa3BOJIKOM

ITo MecTy pacroIoKEHUs! PacIpeIeIUTENbHBIX TOPU30HTAIBHEIX TPYOOIIPOBOIOB FOPSIYETO BOJOCHA0KEHNS CHCTEMBI OTOILICHUS
JIEIATCS] HA CUCTEMBI:

C €CTECTBEHHOI LIMPKYISALUEH U C HACOCHOM LIMPKYJIILUEH

C BEpXHEW U HIKHEW pa3BOJKOU

JBYXTPYOHBIE U OJHOTPYOHEIE

TYIUKOBBIE U C MOIYTHBIM JIBUKECHUEM

MECTHBIE U IEHTPAIIbHbIE

CHCTeMBI TapOBOTO OTOIUICHHUS 0 CBSA3U ¢ aTMochepoii ObIBaIOT:
HHU3KOI'O, BBICOKOI'O JaBJICHUS

JIBYXTPYOHbBIE U OJJHOTPYOHbBIE

3aMKHYTBIC 1 Pa30OMKHYTBIC

OTKPBITHIC U 3aKPBITHIC

TYNOUKOBBIC U C MOITYTHBIM ABUKEHUEM

[Ipn HE0OXOIMMOCTH IMOHIKEHHUS TaBIICHNUS ITapa Iepe] CHCTEMOH MapoBOTO OTOIUICHHS YCTaHABIIMBAIOT:
PELYKIUOHHBIE KJIAIIAHbL

KOHJZIEHCaTOOTBOIYHK

Hacoc

PETYIATOpP AaBICHUS

2JIEBATOP

CucteMbl BO3LYLITHOTO OTOIUICHUS 110 BUAY MEPBUYHOTO TEILIOHOCUTEIS MOAPA3ILIAIOT Ha:
MECTHBIE U LIEHTPaJIbHbIE

C €CTECTBEHHOW HUPKYJSLHUEH U C HACOCHOU LUPKYISIIUe

PELUPKYISIUOHHBIE U MIPIMOTOYHBIS

TYNUKOBBIE U C TIOMYTHBIM JIBUKEHHEM

NapOBO3YIIHbIE, BOIOBO3AYILIHBIE

B nomemienusix, B KOTOPBIX BO3JyX HE 3arpsI3HEH BPEAHBIMU BEILIECTBAMU IIPUMEHSIOT CUCTEMbI BO3YIIHOIO OTOILICHUS:
C YaCTHYHOU peLMpKYIALueH

C MOJTHOM penupKysuuen

HIPSMOTOYHBIE

C MapaJuleNbHbIMU CTPYSIMHU

C BEEpPHBIMU CTPYSIMHU




EMkocTb, petHa3HayeHHast 4711 XpaHEHUs ropsiueid BOJIBI B IIENSX BHIPABHUBAHUS CYTOYHOTO rpaduka pacxosa BoJbl B CHCTEME
TEIIOCHA0KEeHN, a TakoKe JUIS CO3/IaHMs M XpaHEHHUS 3araca IMOAITUTOYHON BOABI HA HCTOYHHKE TEIUIOTHI, HA3BIBACTCS:

KOTeI

KOHJIEHCaTOCOOPHUK

BOJIOTIOIOTPEBATEND

TPSI3EBUK

6aK-aKKyMyJsTOp ropsdeil BOJIbI

WTII- sro:

MYHKT TTOAKITIOYCHUS CHCTEMbI OTOIICHUS, BEHTHIISIIUH U BOJAOCHA0KEHHS 30aHUS K PaCIIPEACIUTEIBHBIM CETSIM CHCTEMBI
TEIUIOCHA0XKEHHUSI MUKpOpaiioHa

MYHKT TOAKIIOYEHHUs CUCTEMBI TEMIONPOBOIOB MUKPOPalOHa K PacIpeACIUTENbHBIM CETSIM TOPSYEro TEIUIOCHA0KEHHS 1
BOJIOIIPOBOAA

€MKOCTb, TPeAHa3HAYCHHAS I XPAHEHUS ropsAdeil BOABI B LIEJISX BBIPAaBHUBAHMS CYyTOYHOTO Tpauka pacxo/ia BOJIbI B CUCTEME
TEMJIOCHA0KEHUS], a TaKKe Ul CO3AaHHs 1 XpaHEHHUs 3araca HOANUTOYHON BOIbI HA HCTOUYHHUKE TEILIOTHI

COBOKYITHOCTH YCTPOHCTB, 00ECTIEUNBAIONINX HArPeB XOJIOIHOH BOJIBI M pacHpeelieHHe ee 10 Boopa300pHBIM mpHdopaM
KOMIUTEKC 000pyIOBaHHS, C TOMOIIBIO0 KOTOPOTO CHCTEMAa OTOTUICHHS, BEHTHIIAINH 1 KOH-AUIIMOHNPOBAHUS BO3/TyXa
HIPUCOETUHSACTCS K TEIJIOBBIM CETSIM

COBOKyHHOCTI) ychOI\/‘ICTB, HpeIIHa?;Ha‘-IeHHI)IX JJIs1 Hepena‘m n pacnpeneneHI/I;I TCIINIOTHI OT UCTOYHHUKA K HOTpe6I/ITeJIHM,
HAa3bIBACTCA:

BOJOIIOAOIpEBATECIIb

KOTCJIbHAs

TCILIOBAsS CETh

TDII

a60H€HTCKHﬁ BBOJ

COBOKYITHOCTB YCTPOHCTB, 00€CHEIHBAIOIINX HATPEB XOJIOAHON BOJBI U paclpeie/ieHre ee o BOA0Pa300pHBIM mpubopam,
Ha3bIBACTCSL:

TEIJIOBas CeTh

CHCTeMa TEIIOCHA0XKEHUS

LTI

BOJIOTIOIOTPEBATEND

CHICTEMa TOPSTYEero BOAOCHAOKCHIS

C kakoi NEPUOANIHOCTBIO JOJI’KHBI pa3pa6aTI>IBaTBC$[ TUAPABINYCCKUEC PEIKUMBI BO-ASAHBIX TCIIJIOBBIX ceTen JJIs1 OTOIIUTCIIBHOT'O U
JIETHETO MEePUO0B?

OJIUH pa3 B IIAATh JIET

HE peke OJTHOTO pas3a B TPH rojia

€KETOTHO

eXKeKBapTaIbHO

Kem yTBepkaatoTCs TOIOBBIE ITAHBI PEMOHTOB TETUIOBBIX SHEPTOYCTAHOBOK?

OTBETCTBEHHBIM 32 HCIIPABHOE COCTOSIHHE M OE30TMACHYIO IKCILTYaTaI[HIO TEIUIOBBIX SHEPrO-yCTaHOBOK
TJIABHBIM MEXaHHUKOM

HAYaJIbHAKOM CITY’KOBI TPOM3BOICTBEHHOTO KOHTPOJIS

PYKOBOJHTENIEM OpTaHN3anu

MOXHO 71 IPUMEHSTH 3aIOPHYIO apMaTypy B KAYEeCTBE PErYIHPYIOLICiH?
MOXHO Ha TpyOOIIPOBO/IaX TEIUIOBHIX ceTei

MOXHO, €CJIH €CTh pa3penieHne Pocrexnamzopa

MOYKHO, €CJIH 3TO MPEIYCMOTPEHO MPOCKTOM

HE JOIYCKACTCs HU IIPU KaKUX YCIOBHUSX

Kakue 3armymniky He IPpUMEHSIOTCS B KOJIEKTOpax auamerpoM 6omnee 500 mm?
IUTUNTHYECKHE

MPUMEHSIOTCS BCE BUJIBI 3aTTyIIEK

IUTOCKHUE MIPUBApHEIE C pedpaMu

IUIOCKHE HaKJIaHble IPUBApHbIE




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?
nocobue 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
JI2.6 |U. ®. Xakum3sHoB, P. | TemocHabxeHue ¢ ocHOBaMuU 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. Ilepeuennb pecypcoB HHPOPMALLOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « UHTepHeT)»
931 |LMS Moodle https://moodle-nf.misis.ru/
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
1.1 Kommac 3D V21-22
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.3 |Bpaysep Google Chrome
1.4 |MATLAB & Simulink
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
N.1 |window.edu.ru - emuHOE OKHO JOCTyIa K 00pa30BaTEIbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHarenue
127 VYuebnass maboparopusi (kommbloTepHsblii | Kommmexkr — ydeOHON — mebenmn Ha 24 Mect  ais
KJIACC) oOyuaromuxcs, 12 cTalMOHApPHBIX KOMIIBIOTEPOB ISt
CTY/ICHTOB, 1 CTaIllMOHAPHBIN KOMIIBIOTEP TUTS
mpenogaBarens (y BCEX BBIXOA B HHTEPHET), IHPOEKTOP,
MHTEpaKTHBHAs  JOCKa, JOCKa ayAuTOpHAas  MeJoBasi,

KOMMyTaTop, BeO Kamepa, JOKyMEHT-Kamepa, JIOCTYyl K
OUNOC VYrausepcutera MUCHC uepe3 nuaHBINH KaOWHET Ha
mratpopme LMS Canvas u Moodle, nureH3HOHHbBIE

nporpammbl MS Office, MS Teams, antuupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

B npouecce nzydeHns TUCHUNIMHBI BBIISIAIOT [Ba BHa CAMOCTOSITENIbHON pabOThI: ayJUTOPHAs M BHEAYAUTOpHAs. AyqUTOpHas
CaMOCTOSTeNbHAs paboTa 110 TUCIUILIHHE BEIOTHSICTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BueaynuropHas

CaMOCTOATEIIbHAA pa60Ta - IJIaHUpYyEMast yqe6Haﬂ pa60Ta 06y‘IaIOH.[I/IMC${, BBITIOJIHAACMAsl BO BHCAYAUTOPHOC BPEMA 110 3aJaHUIO U




IPU METOANYECKOM PYKOBOJICTBE IIPEMOAaBaTes, Ho 6e3 ero HemoCpeACTBEHHOTo yyacTus. CaMocTosATenbHas paboTa, He
HpeIyCMOTPEHHAS POrPaMMON YUeOHON TUCIMILTMHBI, PACKPHIBAIONIECH U KOHKPETU3UPYIOLIEH ee colepxKaHue, OCYLIECTBIACTCS
00yJaromymMcst HHUIHATABHO, C IENBI0 pealn3aliii COOCTBEHHBIX YUEOHBIX W HAyIHBIX HHTEpecoB. i 6oee 3¢h(heKTHBHOTO
BBIIIOJTHEHHSI CAMOCTOSATEIBHON pabOThI O AUCIUIUIHHE NPENOAaBaTedb PEKOMCHYET HCTOYHUKH AT PA0OTHI, XapaKTepH3yeT
Haubosee paloHaIbHYI0 METOAUKY CAMOCTOSITENbHON paboThL, IEMOHCTPUPYET paHee BBINMOIHEHHbIE 00yJaromuMucs paboThl U

T.II. Bus! 3aannii U1 BHEAYJUTOPHOI CaMOCTOSITENBHOH pabOoTHI, HX COIEpKaHNe H XapaKTep MOTYT HMETh BapHaTHBHBIN 1
nuddepeHpoBaHHbINA XapaKTep, YIUTHIBaTh HHIUBHIYaIbHBIE 0COOEHHOCTH 0Oydatomerocss. CaMoCTOSTeNbHas paboTa MOXKET

OCYIIECTBIATHCS HHINBHIAYAIBHO WM IPYIIIAMH CTYAEHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00BbeMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATEIBHOM PabOTHI, yPOBHS CI0XKHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITEIEHOMH pabOThI

OCYILIECTBIISIETCS B TIPEIENiax BPEMEHHU, OTBEICHHOTO Ha 00s13aTeNbHbIe yueOHbIC 3aHITHSI [0 JUCIUILIMHE Ha TPAKTHYECKHUX,
na00paTOPHBIX 3aHATHSIX.




