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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:

221 HerpaaumonHble 1 BO300OHOBISIEMbIE UCTOYHUKH SHEPTUN

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

2.2.3 |IIpepnuniuoMHas npakTHKa

2.2.4 | TernoBbI€ SNEKTPUUECKUE CTAHIIUU

2.2.5 | TexHOMOTHYECKHE SHEPTOHOCUTENHN NPEATPHUATHA

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 TCIJI0OBbIC CETH U C UCITOJIB30BAHUEM ].[H(l)pOBLIX TEeXHOJIOTHii

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 TEIUIOTEXHHYECKNX YCTAHOBKAX H CHCTEMAX, 3HAHUS IKOHOMHYECKHX, OPTaHH3AIHOHHBIX 1
yHpaBJjieHYeCKHX BONPOCOB, TAKUX KaK: YIPaBJeHHE MPOeKTAMH, PUCKAMHU H H3MeHEeHHSIMH

3HaTh:

OIIK-3-31 crnenuduky odecriedueHnss TEXHHYECKOTO OCHAIICHHS Pab0vnX MECT ¢ pa3MEIIeHHEM TEXHOJIOTHYECKOTO 000pyI0BaHUS
¥ OCBaWBaTh BBOJUMOE 00OPYIOBAHUE TSI CUCTEM TETIOCHA0KEHHSI

ITK-1: Cnioco0eH NpoeKTUPOBATH H KOHCTPYMPOBATH KOTe/IbHbIe, IEHTPAJIbHbIE TeIVIOBbIe H MaJlble TeIIOLeHTPAJIH, a
TaKiKe TeIJIOBbIE CETH U € UCI0JIb30BaHHEeM HU(POBBIX TEXHOJIOrH

Ymern:

ITK-1-Y1 npoexTupoBats 1 KOHCTPYHPOBATH 000PYJOBaHNE CHCTEM MOIAYH SHEPTOHOCUTEIEH

OIIK-3: CnocoGeH 1eMOHCTPUPOBAThL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10J1y4eHHs, IPe00pa30BaHusl, TPAHCIIOPTA U
HCNO0JIb30BAHNSA TEII0ThI B TEILIOTeXHUYECKHX YCTAHOBKAX H CHCTeMaX, 3HAHUS IKOHOMHYECKHX, OPraHH3allMOHHBIX H
ynpaBJieH4eCKHX BONMPOCOB, TAKHX KAaK: YPaBJIeHHEe NPOEKTAMH, PUCKAMH U N3MeHEeHUsSIMH

YMmerb:

OIIK-3-Y1 onpeaensiTh pacyeTHbIC HATPY3KHU AT IPOSKTUPOBAHUS TEXHOJIOTUUECKUX CHCTEM MOAa4H SHEPTOHOCHUTEINEH
MOTpeOHUTENAM

IIK-1: Cnoco6en NMPOCKTUPOBATH H KOHCTPYUPOBATH KOTECJIbHbIC, HECHTPAJBbHBIC TCIJIOBbIC U MaJIbI€ TCIJIONECHTPAJIH, a
TAKXKE TENJI0OBbIC CETH H C HCITOJIB30BAHUEM HPIq)pOBbIX TEeXHOJIOTHIt

Baagernb:

[1K-1-B1 HaBbIKAMH U MCTOAaMU pa6OTLI C HOpMAaTUBHBIMH 1 ITPAaBOBBIMH JOKYMCHTaMHU B obmactu TCIUIOOHCPIECTHKH 1
TCIIOTCXHUKH

OIIK-3: Cnioco0eH 1eMOHCTPUPOBATH IPUMEHEHNE OCHOBHBIX CIIOCO00B MOJIy4YeHHs, MPeodpa3oBaHusl, TPAHCIIOPTA U
HUCIOJb30BAHUA TENJIOTHI B TEIMVIOTEXHUYECKUX YCTAHOBKAX U CUCTEMAX, 3SHAHUA IKOHOMHUYECKUX, OPraHU3aAIIUOHHBIX U
yIpaBJieHYeCKHX BONPOCOB, TAKUX KAK: yIpaBJieHHe POeKTAMH, PUCKAMH M U3MEHEeHUsIMH




Baanernb:

OIIK-3-B1 npuemaMu 1 MeTOJaMU aHAIH3a P IIPOBEJCHIH PAaCUCTOB MTOKa3aTeNell U IMapaMeTpoB CUCTEM TEIIOCHAOKECHUS
HOpefnpUsITUil ¢ TPUMEHEHHEM KOMITBIOTEPHBIX CHCTEM

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pa3neno u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIHii pecypcbl padoThI
Pasgen 1. Cucremsl
Ten10cHa0KeHust
npenpUATHIA.

1.1 TemnoBbIe HATPY3KH. 4 4 OIIK-3-31 JIL.1J11.2 KMI1,K P1
Mertoas! perynupoBaHus OIIK-3-Y1 JI1.3J12.1 M2
oTIycka Teria. Beibop OIIK-3-B1 IIK- | JI2.2 JI2.3
TETJIOHOCUTENEH U CUCTEM 1-31 [IK-1-Y1 J12.4 J12.5
TeruiocHa0xeHust. T eroBbIe IIK-1-B1 21
ceru. Ha3HayeHue TEmIoBbIX
ceTel, X KOHCTPYKLUH,

BUJIBI TIPOKJIAJIOK M CIIOCOOBI
MIPUCOETUHEHUS
MOTpeOUTENCH K TEIIOBOM
cetn. OcoOEHHOCTH
MOTOKOpACTIpeIeNICHHS B
KOJIBLIEBBIX CETSIX.
['unpasnuyeckuit ynap B
TerioBoi cetu. /JIex/

1.2 [l'uppaBnuyeckuii pacuer. 4 4 OIIK-3-31 JIT.1J11.2 KM1,K P1
l'uapaBnnyeckuii pexxum OIIK-3-Y1 JI1.3J12.1 M2
TEIJIOBBIX ceTeil. TermmoBoit OIIK-3-B1 IIK- | JI2.2JI2.3
pacyer TeronpoBoa. 1-31 [IK-1-Y1 J12.4 J12.5
IIpouHocTHOII pacuer. IIK-1-B1 €)!

I'mppaBnnyeckas
ycroiauBocTs. /TIp/

1.3 MopennpoBaHue TEIIOBOH 4 2 OIIK-3-31 JIT.1JI1.2 KM1,K
cern B MATLAB. /J1a6/ OIIK-3-Y1 JI1.3712.1 M2

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

1.4 OCO0EHHOCTH IKCILTyaTaI[H 4 29 OIIK-3-31 JIL.1J11.2 KMI1,K P1
TEIJIOBBIX CETEH. OIIK-3-V1 JI1.3J12.1 M2
[ToBbilIEHNE HAZEKHOCTH OIIK-3-B1 IIK- | JI2.2 JI2.3
CHCTEM 1-31 TIK-1-VY1 J12.4 J12.5
temocHaOxenus. /Cp/ IIK-1-B1 €)!

Pa3gen 2. UcTounnku
Ten10cHA0KeHU s
npenpuATH.

2.1 [IpompbInieHHBIE KOTETIBHBIE 4 4 OIIK-3-31 JIT.1J11.2 KM1,K P1
— KaK UCTOYHHKH I'eHepaluu OIIK-3-V1 JI1.3J12.1 M2
tera. TOL] mpoMBIIIIIIEHHBIX OIIK-3-B1 IIK- | JI2.2 JI2.3
HNPENPHUITUN — KaK 1-31 TIK-1-V1 J12.4 J12.5
HMCTOYHHKH F€HEPALNA IIK-1-B1 o1
terna. /Jlex/

2.2 HUcnonb3oBanue 4 6 OIIK-3-31 JIL.1J11.2 KMILK P1
MaTeMaTH4eCKOTO OIIK-3-V1 JI1.3J12.1 M2
MOJIENMPOBAHHUSI, TAKETOB OIIK-3-B1 IIK- J12.2 JI2.3
IPUKIIAJHBIX IPOIPAMM, 1-31 [IK-1-V1 J12.4J12.5
0aHKOB JIAaHHBIX JIJISl pacyera TIK-1-B1 21
CUCTEM TETUIOCHA0KEHHSI.
l'unpasnuyeckuit
pacuer. /Ilp/

2.3 UccnenoBanue cucTeMbl 4 2 OIIK-3-31 JI1.1 J11.2 KM1,K
oToruteHus. /J1a6/ OIIK-3-V1 JI1.3712.1 M2

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




24 YTunuzanuruoHHbIE 4 48 OIIK-3-31 JI1.1 J11.2 KM1,K P1
KOTEJIbHEIE, TEIMJIOHACOCHBIE OIIK-3-Y1 JI1.3J12.1 M2
ycraHoBku U TOI, OIIK-3-B1 IIK- | JI2.2 JI2.3
HCIOJIB3YIOIINE BTOPUYHBIE 1-31 [IK-1-V1 J12.4 JI12.5
SHEPreTUYECKUE PECYPChI [IK-1-B1 21
npeanpustuil. CoBMecTHas
pabdota TOLI 1 MUKOBBIX
KkoTenbHbIX. IlocTpoeHue
MBE30METPUIECKOTO rpaduka
HaTOpOB JIBYXTPYOHO#

BOJSHOM TEIJIOBOM CETH.
TemuoBoii pacuer
tertonposoza. Iloctpoenue
rpaduKOB IEHTPAITHEHOTO
PETYIUpOBaHUS OTITyCKa
tema. HomorpamMmubiii
METOJ THIPABIMIECKOTO
pacuera. /Cp/

2.5 [loaroreka x 4 9 OIIK-3-31 KM2
9K3aMeHy /DK3aMeH/ OIIK-3-V1 21

OIIK-3-B1 IIK-
1-31 TIK-1-Y1
[IK-1-B1
Pasgen 3. Ilogroroska k
KOHTPOJIbHBIM
MepOnpUsSITHAM U
BBINOJIHSIEMBIM padoTam

3.1 O0beM yacoB 4 36 OIIK-3-31 JI1.2J11.3 KM2
CaMOCTOSTENBHOMW paboThI Ha OIIK-3-V1 JI1.4J12.6J13.
noarotoBky k KM /Cp/ OIIK-3-B1 TIK- 1

1-31 TIK-1-V1 21
[IK-1-B1

32 O6beM yacoB 4 36 OIIK-3-31 JI1.2 JI1.3 P1
CaMOCTOSTEIEHOW PabOTHI Ha OIIK-3-V1 JI1.4J12.2
noarotoBky k BP /Cp/ OIIK-3-B1 IIK- | JI2.3J12.4

1-31 TIK-1-V1 JI2.5J12.7
[IK-1-B1 JI2.8J13.1
€]
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TecT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KontponrsHoe l;[dioie}?ﬂeMHe B
KM MepOTpUATHE ZMKATOPE! OTIPOCHI JUTSI TIOJTOTOBKH
KOMIIETEeHIINH
KM1 Bormpocsr st OIIK-3-31;0I1K-3- | IIpumepHbIe BOPOCHI /JIsi YCTHOTO OIpoca

YCTHOTO oIIpoca

V1;0IIK-3-B1;IIK-1

-3L;IIK-1-V1;IIK-1-

Bl

1) 3anmmuTe ypaBHEHNE TEIJIOBOTO PAaBHOBECHS 3IaHUS.

2) YUro Takoe ko3(p(pUnreHT HHOUIBTPALUH U KaK OH OIpeernsieTcs?
3) Kak omnpenensiercss pacxo/1 TEIIOThI HA BEHTHISALUIO?

4) Kax onpenernsieTcs pacxo]| TEIJIOTH Ha Topsidee BOZOCHA0KeHHe?
5) Kak ctpouTcst roJioBo#t rpadMK MpoJ0IHKATENFHOCTH CE30HHON
TEIUIOBOX HAarpy3KH MO 33JaHHBIM 3aBUCUMOCTSM

PacxoI0B TEIUIOTHI HAa OTOIICHHE U BEHTUJISILIMIO OT HApyXHOH
TeMIepaTypbl?

6) 3aKpBITHIC U OTKPBITBIC CHCTEMBI TeIlocHabxeHus. [IpenmymecTsa
Y HEJJOCTaTKHU.

7) Ipu xakoi CTPYKTYpe TEIUIOBOW HArpy3KH BO3MOYKHO IPUMECHEHHE
OJTHO- ¥l TPEXTPYOHBIX BOJISTHBIX CUCTEM

TeIUI0CHa0XeHHs?

8) KakoBo 3HaueHMe rpynnoBbIX TEMIOBIX MOACTAHIMNA B BOJSHBIX
TETJIOBBIX CETAX?

9) IlpuBenuTe CXeMbI NPUCOCAMHEHHS OTOMUTEIBHBIX 1 COBMECTHBIX (C
TOPSIYUM BOJOCHA0XKEHUEM) YCTaHOBOK

10) HazoBuTe 0COOCHHOCTH 3aBUCUMOM M HE3aBHCUMOM CXEM
MPUCOCTMHEHHNS TEIUIONO-TPEOIAIOMNX YCTAaHOBOK aDOHEHTOB




K BOJSIHOM TEIIJIOBOH CETH.

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

12) YxaxuTe BO3MOXKHBIE CTIOCOOBI PEryIHPOBAHUS TEIIOBON
Harpy3Kd U UX XapaKTePUCTUKH.

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

14) OxapaxTtepu3syiiTe METOABI IEHTPAILHOTO PETyIUPOBAHUS?

15) Kak crpouTtcst TeMnepaTypHblii rpadMK 10 OTONUTEIBHOM
Harpyske?

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

BOJIOCHA0KEHMS?

17) Kax cTponTcs MOBBIIIEHHBIH TEMIIEpaTypHBII rpaduk npu
pa3HOpPOHOI Harpy3ke?

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

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

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

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

cerei?

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

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

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

27) Yro Takoe rupaBiInyecKas yCTOHYNBOCTb CUCTEMBI
TeIIoCcHa0xeHus?

28) C momoIsIo Kakoro Kod(QuImeHTa mpon3BOIUTCS
KOJIMYECTBEHHAs OLICHKA THIPaBINUECKOH yCTOHUBOCTH
aOOHEHTCKUX YCTaHOBOK?

29) Yto Takoe HeHTpaibHas TOYKA TEIIOBOH ceTH?

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

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

32) Vkakure OCHOBHOE Ha3HAYEHHUE TEIUIOBBIX TOJICTAHIIHI.

33) IlpuBeauTe NPUHLUIHAIBHYIO CXEMY TPYHIIOBOMN MOJCTAHIMU
KHUIJIOTO paiioHa.

34) Ilepeunciure OCHOBHbBIE TPEOOBAHMS IPEIBSABIIEMbIE K
KOHCTPYKIIUSAM TEIIONPOBOAOB

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

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

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

38) KakoBbl OCHOBHBIE TPEOOBaHUS K TEIIOM30JISILIMOHHBIM
KOHCTPYKIHSAM TEMIOMPOBOAOB?

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

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

ko3 durmenta 3¢ HEeKTUBHOCTH TETIOBON H30JISIIIAN?

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

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

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

46) Kax npoBoAATCS HCIIBITaHUSI TEIUIOBBIX CETEH Ha TePMETHYHOCTH?




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

KM2

DK3aMeH
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Bomnpocs! k sk3ameny

1.Knaccugukanms cucteM TeruiocHa0KeHMsI.

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

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

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

CUCTEMaM TEeIUIOCHA0KEHHUSL.

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

apom.

6.Kiaccudukanus HeHTpatbHBIX KOTEIBHBIX.

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

10.OcHOBHOE 1 BCIOMOTaTeiabHOe 000pyJ0BaHUE BOJOTPEHHBIX
KOTEJbHBbIX.

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

12 .IIpuHuMnuanbHas TEMIOBas cXeMa JBYXIeaspaTOpHO
TIPOM3BOJICTBEHHOM MapOBOH KOTEIBHOI.

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

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

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

17. Metozp! perynupoBaHys TEIIIOBON HAIPY3KU.

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

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

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

21. CxeMbl 1 KOHQUTYpAIMH TETJIOBBIX CETEH.

22. ITeezomeTpuueckuii rpaduk. [IpuHINAIEBI €ro MOCTPOCHHS.

23. OcHOBHBIE TpeOOBaHHS K PSKUMY JIaBICHUH BOJISHBIX TETUIOBBIX
CeTel.

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

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

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

28. beckaHabHbIE TEIIOMPOBO/IBI.

29. HagzeMHbl€ TEIIONPOBOBL.

30. OnopsI TEIUIOBBIX CETEH.

31. KomneHcanus TeMInepaTypHbIX YIIMHEHUN TeII0NpoBOIOB. THIIBI
KOMIIEHCAaTOPOB.

32. llenTpasibHble TEIUIOBBIE MyHKTHL. HasHaueHue.

33. Cxema IEeHTPATBHOTO TEIIOBOTO ITyHKTA.

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




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

Kon
padoTsl

HazBanune
paboTsl

IIpoBepsiemsbie
WHIUKATOPBI
KOMITIETCHITUIA

Conepxanue paboThl

Pl

Kypcosas pabota
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ITo aucuunnuHe BHINONHIETCS KypcoBas paborTa.

ITpumepHEIit TepedeHs TeM KypCcoBEIX paboT:

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

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

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

Ma3syT, yroJib)

4) IIpoexT TemIonoATOTOBUTEIbHON yeTaHOBKH TOII.

5) IIpoekT cucTemsl TemIocHaOKeHNS TpoMmpeanpuaTas ot TOL.

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

7) IIpoext cucTeMsl TerurocHa0XeHus JXmIoro paifona ot TOLI.

8) IIpoekT cucTeMsl TEIIOCHA0XKEHHUS JKUIIOTO paiioHa OT BOAOTpeitHOM
KOTEJIbHOI

Ilens BRITIOTHEHMS KYpPCOBOH pabOTHI 3aKmodaeTcs B GopMUPOBaHHH
3HAaHUH ¥ YMEHHUH, HCOOXOAUMBIX JJISI BRIOJIHEHHS PacieTOB U
ompezieneHNs MaKCUMalbHBIX TEIUIOBBIX HArPy30K, MOPBIBAEMBIX
HCTOYHUKOM TEIUIOTHI X CUCTEMOH TEeIIOCHA0XKEHHS, pacuera
TEIIOBOW CXEMBI IIPON3BOICTBEHHON ITAPOBOH KOTEIHHOM M BEIOOpa
OCHOBHOTO U BCIIOMOTAaTENbHOTO 000pyA0BaHUS,

BBINOJTHEHUS THIPABINYECKOTO PACU€Ta 3aKPBITHIX BOJSHBIX TETJIOBBIX
ceTel.

3amanne Ha KypcOBYIO paboTy:

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

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

pacdeT rofloBbIX PACX0JOB TEIUIOTHI HA OTOMJIEHHE, BEHTUIIALIIO U
I'BC notpebureneii.

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

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

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

5) BeimonmHUTh TEII0BOM pacuer nogorpesarens cereBoit Bozsl (IICB)
C OompeeNieHNeM ITOBEPXHOCTH TEINTIO0OMEHA U TIPON3BECTH BEIOOD
crarnaprtHoro [1CB

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

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

B TekcTe cBoero moxana (BEICTYIUICHHS) TP 3alIUTe MPOCKTa
00ydJaroIuiics TOIDKeH OTPA3UTh CIICAYIOIINEe MOMEHTHI:
obocHOBaHME BBIOOPa TEMBI pabOTHI;

1eNb paboTHI;

cojiepkaHne paboTHI (IUIaH);

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

W3y4eHHBIC HCTOYHUKH;

OTBETHI HA 3aMCUYAHNS, yKa3aHHBIC B PEIIEH3UH HAYIHOTO
PYKOBOJUTES.

B npouecce 3amuThl 00ydaromuiicss MOXET UCIIONb30BaTh 3apaHee
3aroTOBJICHHBIEC CXEMBI, TpaduKu, AuarpaMMel.

IIpu 3ammmre paboTs! 00yuaronieMycs HeOOX0AUMO UMETh TIPH cede:




MPOBEPEHHBIN KYPCOBOM MPOEKT (C YCTPaHEHHBIMH 3aMEUYaHHUAMH);
PELIEH3UI0 HayYHOTO PYKOBOJUTENS Ha KYpCOBOM MPOEKT;

TEKCT CBOETO BBICTYIUICHHUS IIPH 3aIIUTE KYPCOBOTO ITPOEKTA;
3a4ETHYIO KHIDKKY.

ITocne BoICTyIIIEHUS 00y4aIOIIEMYCst MOTYT OBITh 33/1aHBI
JIONOTTHUTETBbHBIE BOTIPOCHI, CBSI3aHHBIE C COAEPKAHHEM KypCOBOI
paboTEI, OTBETHI Ha KOTOPHIE BIUSIOT HA OKOHYATEIBHYIO OLICHKY.
[IpumepHbIe BOIPOCHI AMS 3aIUTHI KypcoBOi paboTh

1) OGocHyliTe PUHSATHIC PEIICHUS B 3aBUCMMOCTH OT THUIIA CUCTEMBI
TEIJIOCHA0KEeHN, BEIIMYMHBI M BU/IA PAaCYETHBIX

TETJIOBBIX HArpy30K.

2) Haiite monpobHOE ONKMCaHNE MPUHIUITUAIBHON CXEMBI
CHCTEMBITEIIIOCHA0)KEHUSI: HICTOYHHKA, TEIUIOBBIX ceTeil 1
norpeduTene

3) Omuuure Ha3HaYEHUE M 0COOCHHOCTH IKCILTyaTallu 000PYJOBaHUS
TOL (neaspaTopoB, 6aKOB-aKKyMYJISITOPOB,

pereHepaTUBHBIX U CETEBBIX MOJI0TpeBaTeNeH, KOHIEHCATOPOB,
CETEBBIX, ITOIMUTOYHBIX, MUTATECIBHBIX U JPEHAXKHBIX HACOCOB, ...);
4) BrigenuTe JOCTOMHCTBA M HEJOCTATKHU MIPUHSITHIX CXEM
HPHCOEIUHEHNUS HOTPEOHUTENEH K TEIIIOBBIM CETSM.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IKk3aMeHa (onucaHue OWJIeTOB, TECTOB M T.II.)

OK3aMEeHAIMOHHBIN OMJIET MO JUCLMILIMHE BKIFOYAeT B ce0s 1Ba TEOPETUUECKUX BONIPOCHI U 3a/1ady 10 TeMaM, M3JI0KEHHBIM B 4
paznene ganHoit PIT/{. buers! xpansrcs Ha kadenpe H YTBEPXKICHBI €€ 3aBEIYIOIIHM.

O6pa3zen sK3aMeHaAIIOHHOT0 Ouera:

MuHHICTEpCTBO HAYKH M BRICIIEro oopa3oBanus Poccuiickoit denepanun
HosoTpontxuii ¢pumman

®DenepaIbHOrO TOCYIaPCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEKICHUS
Beicmrero o6pa3zoBaHus

HaunonanbHbI# HccaenoBaTeNbCKUN TEXHOJIOTHYECKH YHUBEPCUTET
«MUCUC»

Kadenpa 25mekTposHEpreTHKH U 3JEKTPOTEXHUKU

BUJIET Ne 1

Hucrurminza: «KoTenbHble yCTAHOBKU M ITAPOTCHEPATOPBD»

Hampasnenue: 13.03.01

®dopma o0ydeHus: 3a09THas

dopma npoBeIeHHs YK3aMeHa: MUCbMEHHAs

1. Kinaccudukarus CHCTEM TEIUTOCHA0KEHHS.

2. KommeHcanus TeMnepaTypHBIX VUTMHEHUH TEIUIOTPOBOAOB. THIIBI KOMITEHCATOPOB.

IIpumeps! 3agau Ha SK3aMeEH:

1) Omnpenenurs TEMIOBYIO HArPY3Ky OTONMTENBLHOH YCTAHOBKHM M TEMIIEPATypy BO3[1yXa B OTAIUIMBAEMBIX NMOMEILEHHUSX,
npu W=13800 /Ix(c*K), mpu Temnepatype Temtonocurens 80°C u u Temiieparype HapyxHOTo Bo3ayxa —2°C. PacueTHble TaHHBIE
OTOTIHUTENBHON YCTAaHOBKH XKUJI0T0 AoMa: 74,1 MJIx c, TemmepaTypa Ha BbIXOJe TeruiooOMenHuka 64,5°C, TeMneparypa Ha BXOJe
80°C , pacueTHas TeMmepaTypa Hapy:kHoro Bo3ayxa —35°C. Koadduiuent cmernenus 2,2. PacueTHast BHyTpEHHIsSI TEMIIEpaTypa B
nomemiennu 18°C. OTonuTenbHas yCTAaHOBKA IPUCOEIUHEHA K TEIUIOBOM CETH 110 3aBUCUMOM CXeMe.

2) Onpenenuts ONTUMAIbHBIE IO MUHUMYMY TEIUIONIOTEPH IJISl )KWIIOTO 3[JaHMs Ha-py>KHBIM o0bemMoMm V=200 TbIc.M3, a
TaKKe 3HAYCHUE YIETbHOHN TEIUIONIOTEPH NIPH ONTUMAIIBHBIX pa3Mepax. Mcxouble fanuble: cpenHnii koaduuueHT
TeIUIoNepeady BePpTHKANBHBIX orpaxae-auiil,5 Br/(M2*K); skBuBasIeHTHBIH KO (HUITHEHT Terutonepeaadn TOpu30HTAIBHBIX
orpaxxaenuitl Br/(M2*K); B mnane 3qanust umeet (GopMy IpsIMOYTOJIbHUKA C OTHOIICHHEM cTOpoH 10.

3) OmnpenenuTts pacxo TeIUla Ha BEHTWIAMIO C PEIMPKYILINUEH 110 YKPYMHEHHBIM H3-MEpHTEIIM. MecTo pactooKeHns
— 1. OperOypr. PacuerHas TemIiepaTypa HapyKHOTO BO3yXa [UISl CHCTEM BEHTIIIAINHN C PELUpKy/sinuel mpuanmaercs -10 °C.
Pacyernas Temneparypa Bo3ayxa BHYTpH oTaruiBaeMbix noMereHuii 18 [1C. O0beM 3aaHus M0 HapyKHBIM pazMepam 50 Teic. M3.

4) OmnpenennuTts pacxox TEIUIa U TEXHOJOTHUECKHX HYXKI OTITyCKaeMOTO HACHIMICHHOTO mapa. Pacxos HacHIIEHHOTO mapa
Ha TexXHoJIormueckue Hyxasl 11,1 kr/c. JlaBineHne HacBIMEHHOTO napa y norpedutens 5*105 IMa. PacyerHas nnuHa mapomnpoBosa
2,5 kM.

KomnsroTepHoe TecTupoBanue

YT0 Takoe cucTeMa TeIIoCHa0KeHA?

KOMIUTEKC YCTPOHCTB, MPOU3BOISIINX TEIIOBYIO SHEPTHIO M IIEPEAAIOIINX €€ B BUJIE TEI-ITOHOCHTENS (BOIBI, BOJSTHOTO Iapa MIIN
TOPAYEro BO3AyXa) MOTPEOUTEIIO

CHCTEMa TEIIONPOBOIOB C TEIUIOHOCHTENIEM




TOLI, napoBble U BOJOTPEHHBIE KOTEIbHBIE

M3 9ero moJIHOCTHIO COCTOUT CHCTEMA OCHTPAJIN30BaHHOT' O TeIIoCHa0KeHus?
TCTIJIOBBIC TYHKTHI U a0OHEHTCKHE YCTaHOBKHU

HOTpCGI/ITeHl/I, HUCTOYHHK TCILIAa U TCIIJIOBBIC CETHU

Y4aCTKH TCIJIONPOBOAOB

Ha xakux AByX OCHOBOTOAraloiX NPUHIUIAX TOCTPOEeHA TeIUIO(UKAIIMOHHAS CHC-TeMa [IEHTPaIM30BaHHOTO TeIIOCHA0KEHUS?
JIELEHTpaIN3alus U MPOU3BOJICTBO TEIIOTHI

[EHTPaATFHOE MPOU3BOCTBO W IOTPEOIICHIE TOPSTICH BOIBI M ITapa

HEHTpaTU3aus 1 KOMOMHUPOBAHHOE MMPOU3BOICTBO TEIIOBON U AIIEKTPUIECKON SHEPTHH

YT0 TaKoe M B KAaKHX €IMHULAX OIPEAENATCS TEIIOBask HarpysKa?

MOTPeOHOCTH JTFO00TO TEINIOBOTO NOTPEOUTENS B TEIUIOBOH SHEPTHH B eAWHHITY BpeMeHH B BatTax (BT, kBT, MBT)
MIPOU3BOJICTBO TEMIOBOH dHepruu B Jlxxoynsax (Jx)

nepezaya TEIUIOBOH SHEPTUM OT HCTOYHHUKA K noTpeburento B [xoyimsax (Jx)

Buzs! TennoBEIX HArpy30K M0 00mel KiIacCH(pUKAIIMN 1 U3MEHEHUH BO BPEMEHH
LEHTPAIU30BaHHAs U ACLEHTPAIU30BaHHAs

CE30HHAs M KPYIIOTOAUYHAs

KOMMYHaJIbHasl U TEXHOJOTHUYECKAs

UTO OTHOCHTCS K CE30HHOM TEIIOBOM Harpyske?
ropsgee BofocHa0KeHrne

Harpyska Ha IPOMBIIIJICHHbIE HYKbI

Harpys3Ka OTOIUIEHUS U BEHTWISILIUU

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

OJTHO, JIBYX M TPEXJIUHECHHBIC

MuHuManbHOE YNCI0 JUHUN U1 3aKPhITON TEIIOBOM ceTH
0JIHA — ITapOBasi UIIU BOJISHAS

JIBE - TIOAAoMmasi 1 o0paTHast

TPH — BOASIHAs, TapoBas u oOpaTHas

Bubr mpoKkiia Ky TETUTOBBIX ceTel

BO3JyIIHAS U Oe3BO3YIIHAS

NO/3EMHast ¥ IOABOJHAS

noza3eMHast (KaHaibHasi 1 OecKaHalbHast) U Ha/(3eMHast

B 3aBHCMMOCTH OT HUCTOYHHKA MPUTOTOBJICHUA TCIJIa pa3InvdarOT CUCTEMbI TEILIOCHAOKEHMS:
HEHTPAJIN30BaHHBIC U JCLICHTPAJIN30BaAHHbBIC

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 ACIIAT HA :
MHOTOCTYIIEHYAThIE U OJTHOCTYIIEHIATHIE

OTKPBITHIEC M 3aKPhIThIC

[CHTPAIN30BAHHbIC U ICICHTPATN30BAHHbIC

BO/ISIHBIE U [IAPOBbIE

OJTHOTPYOHBIC 1 MHOTOTPYOHBIC

CxeMBl IPUCOEANHEHHSI MECTHBIX CUCTEM OTOILICHUS PA3IHYarOTCS:
3aBHCUMBIC U HE3aBHCHUMBIC

OJTHOCTYIICHYAThIe ¥ MHOTOCTYIICHYATHIC

TapOBBIE 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 IOJOrpeBaTes B TEMIOBYIO CETh

HENOCPEACTBEHHO U3 TEIUIOBBIX CETEH B aKKyMYJIATOD




HEIOCPEICTBEHHO U3 TEIJIOBBIX CETEl B CMECUTEINIbHBIN y3el

CucteMsl TOpSI9ero BOIOCHA0KEHHS 10 MECTY PacIIONIOKEHISI HCTOYHHUKA Pa3/IeNIfIoTCs Ha:
C €CTECTBEHHO! LIUPKYISILUEH U C IPUHYAUTEIbHON LUPKYIALUECH

LEHTPAIN30BaHHbIE U ICLEHTPAIN30BaHHbIE

C aKKyMYJISITOPOM U 0€3 aKKyMyJIsaTopa

OIHOTPYOHBIE 1 MHOTOTPYOHBIE

BOJISIHBIE U [IAPOBbIE

PerynupoBanue TeIoBoi Harpy3ku 0 MECTY PEryJIMpPOBaHUs Pa3InyaloT :
LEHTPaIbHOE, IPYIIIOBOE, MECTHOE

KOJIMYECTBEHHOE U KaU€CTBEHHOE

aBTOMAaTHUYECKOE U PYYHOE

[THEBMaTUYECKOE U TMIPAaBINUECKOE

IPSAMOTOYHOE U C PELUPKYJIALHEN

KauecTBeHHOE perympoBaHue TEIIOBOI HArPY3KU OCYIIECTBISIETCS:
U3MEHCHHEM TEeMIIepaTyphl TEIUNIOHOCUTENS IIPH ITOCTOSHHOM Pacxoe
M3MEHEHHEM pacxo/ia TeINIOHOCHUTEIS TIPH IOCTOSHHON TeMIepaType
HPOIYCKaMH MOAa41 TETIOHOCUTEIS

M3MEHCHHEM naMeTpa Tpyo

U3MEHEHUEM JIaBJICHUS TEINIOHOCUTENS

FpﬂSeBI/IKI/I, DJICBATOPbI, HACOCHI, ITIOAOTPECBATECIIN SABJIAIOTCSA O60py}IOBaHI/ICMZ
LTI

MTII

TCIUIOBBIX KaMEp

TOI]

KOTEIbHON YCTaHOBKH

3amayeil ruIpaBIMYECKOro pacyera TeIIOBBIX CETeH SBISIeTCS:
OTIpeeNeHHe TOTePh TEIIOTHI

ompeeNieHre AuamMeTpa Tpyo v MoTephb AaBIeHUS
oIpeiesIeHHe CKOPOCTH IBMYKEHHSI TETJIOHOCUTENS
OTIpezieieHHe ITOTEPh PacX0aa TETUIOHOCHTEIS

pacuer TeIIOBOM Harpy3Ku

IMToTepu naBieHWS IPH IBHKEHUH TEIUIOHOCUTENS IO TpyOaM CKJI/IBIBACTCS U3 !
NOTEPh JABICHUS HA TPEHUE U MECTHBIE CONPOTUBIICHUS

HOTEph HAMopa Ha TypOYICHTHOCTD ABUKEHUS

HOTEPH TEMIOTHI IPH TPEHUH

NOTEPh TEIJIOTHI YePE3 U30ISALIUOHHBIN CIIOM

HOTEPh TEILIOHOCUTEIIS

[Tse30MeTprdeckuii rpaduK MO3BOJISET ONPEICITHTS:
MIpeIeIbHO JI0ITYCTUMBbIE HATIOPHI

JIaBJIEHHE WM HAIop B JII000H TOUKe TEIIOBOM ceTH
CTaTMYECKUI HaIop

MOTEPH TEIUIOTHI PU ABMXKEHUH TETJIOHOCUTEIS
JuaMeTp TpyoompoBoaa

KOMHGHC&HI/IS{ TEMIICPATYPHBIX y}Z[JTI/IHCHPIﬁ pr6 MMPOU3BOAUTCA:
TMMOABUKHBIMU OTTOpaMU

HETIOABUIKHBIMU OTOpaMu

KOMITCHCAaTOpaMHt

3aMIOpHOM apMaTypoit

ODOANHUTOYHBIMH HACOCAMHU

TennoBble IepeMeleHNs TEIIONPOBOIOB 00YCIOBIICHBI:
JMHEHHBIM yUTHHEHHEM TPYO NPH HarpeBaHUH
CKOJIBXKEHUEM OIIOp IIPU OXJIAXKICHUU

TPEHUEM TEILIONPOBOJIOB 10 OIIOPE

CTaTUYECKUM HAIlopoM

HNOTEPSIMHU TEIIOTHI IPU ABUKEHUH TEIUIOHOCUTEISL

ITpoxoaHbIe KaHAIBI OTHOCSATCS K CIESIYIONIEMY THITY IIPOKIIAIOK:
HaJ3eMHOM
MMOA3EMHON OecKaHAIBLHON




MOA3€MHOM KaHAJIbHOM
BO3/IyIITHOW Ha MayTax
IMOIBOIHO

KananbHble IpOKJIaAKH TEMIONPOBOAOB MpeIHA3HAUESHBI JUIS:

3aLUTHI TEIUIONPOBOOB OT BO3AEHCTBUS I'PYHTA U KOPPO3UOHHOI'O BIUSHUS [TOYBBI
3aIUTHI TEIUIOTPOBOIOB OT BO3ACHCTBHS aTMOC(HEPHBIX 0CATKOB

3alIUTHI TEIIONPOBOAOB OT HOTEPH TEILIOTHI

KOMITCHCAIIUHU TEMIICPATyPHBIX YAJIHHEHUH TPYO

MUPKYJSIIAN TETIOHOCUTEIS

IIpu npoknaake B OXHOM HApaBICHUH He MeHee 5 TpyO MPUMEHSIOTCA:
HEMIPOXO/IHbIE KaHAJIBI

IIPOXOJHBIE KaHAJIbI

HOJIYIIPOXOIHBIE KAHAJIBI

CTaJIbHbIE TPYOBI

IUIaCTMACCOBBIE KAHAIbI

ITo npuHLUIY pabOTHI BEICOKHE CTOMKH MOAPA3AISIOTCS Ha!
KECTKUE, THOKNE U KayaroIuecst

BEPTUKAJIbHBIE, TOPU30HTAJIbHBIE

OJIHOBETBEBbIE, IBYXBETBEBbIC

BOJISTHBIE U [TApOBBIE

OHOTPYOHBIEC 1 MHOTOTPYOHBIE

HaszHnaueHue TermIoBOM U30ISLIMUT:

3allliTa OT BO3JICHCTBUS TPYHTA

YMEHBILICHHE TETUIOBBIX MOTEPh

Mo/JIepKaHue THIPaBIMYECKOr0 peKrMa TEII0OBOU ceTu
KOMIICHCAIINS TEMITEPATYPHBIX YUTMHEHUH TPYO

3aIUTHI TEIUIOTPOBOIOB OT BO3ACHCTBHS aTMOC(HEPHBIX 0CATKOB

Ternon3osAMOHHbIE MaTEPUANIBI IOJDKHBI 00J1aJaTh:
BBICOKMMH TEIUIO3AIIUTHBIMU CBOMCTBAMU

BBICOKHAM KO3()(DUIHNEHTOM TEIUIONIPOBOTHOCTH
KOPPO3HOHHO- arpeCCUBHBIMU CBOMCTBAMU

HHU3KUMH TEIUIO3aIINTHBIMHA CBOHCTBAMHU

BBICOKHMH MEXaHHYECKUMH CBOHCTBAMH

AHTHUKOPPO3UOHHYIO 00pabOTKy HapY:KHOM MOBEPXHOCTH TPYO MpH Temmeparype Ten-ioHocutens 10 150° C npousBoasT:
OUTYMHOW TPYHTOBKOM

OeH3MHOM

OpPTaHUYECKHMHU PACTBOPUTEISIMHU

MHHEpaIbHOU BaTOi

JFOOBIM TEIUION30JISIIIMOHHBIM MaTEepPHAIOM

TeruioBbie MOTEPH B TEIJIOBBIX CETAX OBIBAIOT:
JIMHEHHBIE U MECTHbIE

B OKPYKAIOIIYIO CPeIy Yepe3 TeIUIOU30ISLHIO
THIPABINYECKUE U CTATUICCKHE

aBapuiiHble U 6a30BbIe

HEMIPEPBIBHBIE U TIEPUOIMYECCKUE

K ocrHoBHOMY 000pynoBanuto TOLI oTHOCATCS :
HACOCHI U MOJI0TPEBATEIH

Terionposoas U1 POY

KOTeJ U TypOuHa

LTI u MTII

TEIJIOBBIE Y3716l 1 a0OHEHTCKHE BBOJIBI

BononoaroroBka Aiis TEIIOBBIX CETEN BKIIIOYAET CIELYIOLIUE ONEpalliu:
MeXxaHn4deckoe (pUIbTpOBaHUE

OCBETJICHUE, YMATYEHUE, JIea’parius

pereHepanusi HOHUTOB

B3PBIXJICHHE U OTMBIBKa HOHUTOB

pereHepanusi 1 OTMbIBKa HOHUTOB

W cnpITaHus TEIUIOBBIX CETEHN OBIBAIOT:




[EPBUYHBIC U IIJIAHOBBIE
HaJIaJIOYHbIEC U aBapUIiHbIE
IIyCKOBBIE U SKCILTYyTallHOHHbIE
HENPEPBIBHBIE U IEPUOJUYECKHE
JICTHUE U 3UMHHE

3agaueil HanaJqKy TEIUIOBBIX CETEH SIBIACTCA:

obecIieueHre PacueTHOTO paclpeeNeHHs TEINIOHOCUTENS y BCeX MOTpeOHTeNneH
oIpeielieHHe INIOTHOCTH U IIPOYHOCTH TPYOOIIPOBOJIOB

oTIpezieieHHe IMoTeph Teruia

KOMITCHCANUS TEMIIEPaTypHBIX YIIHHEHUH TpyO

obecnieyenue Ge3aBapuitHOM HKCILTyaTalluy TEIUIOBBIX ceTel

Jnst TennocHaOXeHns MOTpeOUTENEH HCTIONb3YIOTCS TEIUIOHOCHTEIH:
BOJIa U BOASHOM nap

JBIMOBBIE I'a3bl

UHEPTHBIE I'a3bl

neperpeTsiil map

ropsiuuil Bo3ayx

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

KIIMMAaTHYCCKUX yCJ'IOBI/Iﬁ

TEMIICPATYpPhbI BO31yXa B IOMCIICHUAX
TEMIIEPATYPhI TCTUIOHOCUTEIIA

IMOTEPb TEMJIIOTHI TCIJIOHOCUTEIIA

Cucrema IeHTPaTN30BaHHOTO TEIUIOCHA0KEHHS BKITIOYAET B ceOs:
HUCTOYHUK TCTIJIOTHI, TCTLIOMPOBOABI, TCIUIOBLIC ITYHKThI

UCTOYHUK TEIUIOTHI, HOTPEOUTEIN

IITIT 1 abOHEHTCKKHE BBOIBI

MTII u LITIT

KOTeN U TypOUHY

[To xapakTepy IUPKYIAIMN Pa3INIaloT CHCTEMBI OTOTIICHH:
C €CTECTBEHHBIM U MPUHYJUTEIBHBIM ABMKEHHEM BOJBI
OTKPBITHIE U 3aKPBITHIE

[IEHTPATN30BaHHbIC U JACIICHTPATI30BaHHBIC

BOJISTHBIC M [TApOBEIE

OZHOTPYOHBIE 1 MHOTOTPYOHBIE BOJSIHBIE

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

HPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYTJIOTOAUYHOMY

V3meHeHne pacxosa TEIIOHOCUTEINS TIPH OCTOSTHHOH €ro TeMIIepaType OTHOCUTCS K METOAY PEryIHpOBaHHS TEIUIOBOM Harpy3Ku:
KOJIMYECTBEHHOMY

HPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOANYHOMY

B He3aBUCHMBIX cXeMax MIPUCOEIUHEHUS TEINIOHOCUTENb IOCTYAeT
HEMOCPEICTBEHHO U3 TEIJIOBBIX CETeH B OTOMUTENbHBIE IPHOOPHI
U3 TEIJIOBOi CETH B IIOJOrPEBATEND

U3 MOIOTPEBATENS B TEIIOBYIO CETh

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

B omHOCTYIIEHYIATHIX CHCTEMaX TEIUIOCHA0KEHHS IIOTPEOUTENN TPUCOCANHSIOT:
HEMOCPEACTBEHHO K TEILUIOBBIM CETSIM

k LITIT

Kk MTII

K KOTEIbHOH yCTaHOBKE

K TEIUIOBOMY Y311y




CereBas BOJ1a UCIIOJIB3YETCA KaK rperomnias cpeaa A1 HarpE€BaHus BO,HOHpOBO,HHOﬁ BO/IbI B:
OTKPBITBIX CUCTEMAX

3aKPBITBIX CUCTEMAX

IMapoBbIX CUCTEMAX

OI[HOprGHLIX CUCTEMax

MHOI‘Opr6HI)IX BOJSIHBIX CHCTEMAX

OnuH U TOT e TEMIIOHOCUTENb LIUPKYIUPYET KaK B TEMJIOCETH, TaK U B OTONUTEIbHON cHUCTEME
B 3aBUCHMBIX CXEMaX NPHCOCTUHEHUS

B HE3aBUCUMBIX CXE€MaX IIPUCOCANHEHUS

B OTKPBITBIX CUCTEMAX

OJHOTPYOHBIX CHCTEMax

MHOTOTPYOHBIX CHCTEMax

Jnst perynupoBaHust TEMIIEPATYphl BOJbI B I10JIAI0IIEM TPYOOIIPOBOIE TEIIOCETH YC-TaHABIHBAIOT:
TPA3EBUKU

HOJOTPEBATENU

9JIEBATOPBI

HOAITUTOYHBIE HACOCHI

KOHJICHCATOCOOPHUKH

ITocTosIHCTBO pacxo/ia BObI 00ECIIeUnBACTCS:
peryisaTopamMu pacxoza

PETYIIATOpaMU TEMITEPATYPHI

JpOCCEIbHBIMHU IIalibaMu

MOJIOTPEBATEISIMH

ANIEBATOPAMHU

[lepoxoBaToCThIO TPYOBI HA3BIBAIOT:

TypOYJICHTHBIN PEKUM JIBMXKCHHS TETIOHOCHTEIIS

BBICTYITBI M1 HEPOBHOCTH, BIHSIONINE HAa TMHEHHBIE TOTEPH AABIICHUS
THJIPABIHYECKUE COMPOTUBIICHUS

MOTEPH Haropa Ha THIPABIHNYECKUE CONPOTUBIICHAS

MOTEPH TEMITEPATYPhI TETNTIOHOCHTEIIS

JlaBiieHue, BEIpa)KCHHOE B JIMHEHHBIX MHHULAX W3MEPEHUs, HA3bIBACTCS:
THIAPOIMHAMHYIECKIM JIaBICHAEM

IHE30METPHUYECKAM HAIOPOM

TeOMETPUUYECKHM HAIlOpOM

CTaTHUYECKUM JaBICHUEM

M30BITOYHBIM JaBICHHEM

IIpeaenbHO TOMYCTUMBIN HAMOP JJIsl YYTYHHBIX PAHaTOPOB:
80 m

140 m

60 M

20m

200 m

ABapuifHasi MOANMTKA B 3aKPBITHIX CHCTEMaX TEIUIOCHA0KEHHs IIPeyCMaTpUBaeTCs B pa3Mepe:
2%

12%

22%

90%

33%

I'unpaBiIuvecKuM peKMMOM TEIUIOBBIX CETeH ONpeeNnsieTcs:

B3aMOCBS3b MEXIy TEMITEPaTypOil TEITIOHOCUTEIS B €r0 PACX0I0M

B3aHMOCBS3b MEX/Y PACXO0JIOM TETIOHOCHUTEINS U TABICHUEM B Pa3IMYHBIX TOYKAX CHCTEMBI
B3aUMOCBSI3b MEXKIy PACXOI0M TCIUIOHOCHTEIIS U €0 COMPOTHUBICHUEM

THIPABINYECKUAC COMTPOTHBICHHS

K03(DPHUITUEHTOM TETLTOPOBOTHOCTH

Pacuer TUAPABINYCCKOTO pEKHUMa CBOJUTCA K ONIPEACICHUIO !
MOTECPb JAaBJICHUSA IMPU U3BECTHBIX paCXodax BOJAbI

pacxogoB BOABI IMPU 3aJaHHOM TaBJICHUU

COIIPOTUBJICHUSA CETU




Kk02(hpuIHeHTa TeIONPOBOAHOCTH
MOTEPh TEIIOTHI TEINIOHOCUTEIS

PenyknuonHo-oxnaautensHblie ycraHoBku (POY) cimyxat ms:
[10/1I0rpeBa CETEBOI BOIbI

BBIPAOOTKH OCTPOTO Mapa

CHIDKEHHS JABJICHUS M TEMIIEPATyphl OCTPOTO Tapa

3alIUTHI TEMIONPOBOAOB OT BO3AEHCTBUS aTMOC(HEPHBIX 0CAIKOB
LHUPKYJSILIMU TETJIOHOCUTENS

[TapoBbie KOMIPECCOPHI CITYXKAT JUIS:

HOBBIILIEHHS JIaBJICHHS 1apa

HOBBIIIECHHS TEMIIEPATYPHI MTapa

TIOHIDKEHNUS JABJICHUS ITapa

obecreueHus! UPKYISAIUN TeINIOHOCUTENS

3aIIUTHI TEIUIOIPOBOJIOB OT BO3ACHCTBUS aTMOC(HEPHBIX 0CAIKOB

Jeasparust mpeHa3sHaYeHa IS

yaalleHus U3 BOJIbI PACTBOPEHHBIX COJIEH

yIaJeHUs U3 BOABI TPyOOJHCIIEPCHBIX IpUMece
yIaJeHUs U3 BOABI KNCIIOPOAA M YITIEKUCIIOTO ra3a
yAaJdeHus U3 BOABI HakuneoOpazoBaTenen
CHIDKEHHMS AABJICHUS M TEMIIEPaTyphbl OCTPOro napa

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

CMCIIaHHOM Moaade

HE3aBHUCHUMOM mogaue

3aBUCHMOM 10j1aue

HOpMaJIbHOM To1a4ye

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

HapaJIebHBIMU U OCIIE0BATEIbHBIMA

TPSMOTOYHBIMU M TIPOTHBOTOYHBIMHU

3aBUCHMBIMH U HE3aBUCHMBIMU

NPSIMOTOYHBIMH ¥ CMEIIAHHBIMHU

Jns monepKa s 3aJaHHBIX TApaMETPOB TEIIOHOCHTEIS, OCTYITAIOIIET0 B CHCTEMBI OTOIUICHHUS, TOPSYEro BOJOCHA0KEHUS
TETIOBBIE ITYHKTHI OCHAIIIAIOTCS:

KOH/ICHCATOCOOPHUKAMH

CMECHTENIFHBIMHA HaCOCaMH1

ABTOMATHYECKUMH PETyIaTOPaMU

rpsi3eBUKaMU

3aMopHOM apMaTypoit

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

PeryasTOpaMy TeMITepaTypsI

00paTHBIM KJIAIIAHOM

peryisiTopaMu psiMoro JISHCTBUS

peryasTopaMy HEIPsIMOTO IEeHCTBUS

CucTeMbl TOpsiuero BOAOCHA0XKEHHsI , COCTOSLINE TOIBKO U3 MOAAIOUINX TPYOOIIPOBOOB, HA3bIBAIOTCSL:
KOJIbLICBBIC

3aKpBITHIC

LUPKYJISILIUOHHBIE

TYIUKOBEIE

LEHTPAJIM30BaHHbBIE

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

peryiupoBaHUEM OTITyCKa Terlia

aKKyMYJIIPOBaHHEM TEILIa

OTIPECCOBKON CUCTEMBI TETIIOCHAOKEHUS

MPOMBIBKOH CHCTEMBI TEIUIOCHA0KEHHS

UCTIBITAaHUEM CHCTEMBI TeIIOCHAOKEHHS




VKJIOH TEIUIOBBIX CETEH Ha y4acTKaxX JOJKEH IPUHUMATBCS:
He 6oxee 0,002

0,2-0,8

He meree 0,002

HE UMeeT 3HaUCHUs

He 6oxee 0.05

Jns c6opa BIark B MOHMKEHHBIX TOYKaX TPACCHl YCTPAHBAIOT!
IPUAMKU

BO3YLLIHUKH

HU3KUE OIOPbI

CaJIbHUKOBBIE KOMIIEHCATOPBI

KaMephl

TeruonpoBoIbl MPOKIIAAbIBACMbIC OCCKaHATBHBIM CITOCOOOM, B 3aBHCUMOCTH OT XapaKTepa BOCIPHUSATHSI BECOBBIX HATPY30K
MOIPA3CIAIOT Ha:

MoJIaroIIne u oOpaTHbIC

OCTOHHBIE U JKEIE300€TOHHEIE

MarucTpaibHbIC U MECTHBIC

MOHOJIMTHBIE U 3aCHIITHBIE

pas3rpyKEHHBIC U HEPa3rPy:KCHHBIC

ITo npuHIMITy paboThl KOMIIEHCATOPHI MOAPA3EIAIOTCS Ha:
THOKWE W BOJHUCTHIC INApHUPHOTO THITA

CaJIbHUKOBBIE U JINH30BbIE

OCEBBIC U paHalIbHbIE

MOJBHKHBIE U HEMOJJBHKHBIE

C TIpeABAPUTEIHHON PACTKKO 1 Oe3 IMpeABapUTEITbHON PaCcTHKKA

Jlns BocTipusATHS YCHIMI, BOSHUKAIONINX B TEIIONPOBOJAX, U MEPelaud X Ha HECYIe KOHCTPYKIIUHU UM TPYHT YCTaHABIMBAIOT:
OTIOPbI

KOMIIEHCATOPbI

3alOPHYIO apMaTypy

KOH/ICHCATOCOOPHUKH

KOJIOALBI U IPUSIMKH

Jiist 3akperuieHust TpyOOmpoOBOAa B OTACIBHBIX TOYKAX M BOCTIPUITHS YCHIINH, BO3HUKAIONIMX HA yIacTKaX, MpeIHa3HAUYCHBI:
JKEJIE300€TOHHBIE KaHAJIbI

KOHJICHCATOCOOPHUKH

KOMITCHCATOPBI

TOJIBUYKHBIC OTTOPBI

HEITOIBIDKHBIEC OTTOPHI

B pesynbrare B3auMoeiCTBHS METAJLIA C AarPECCUBHBIMH PacTBOPAMHU IPYHTa BO3HHUKAET:
AIEKTPOXUMHYECKast KOPPO3HS

XUMHYECKask KOPPO3Us

TEIUI00T/Iaya OT TEIUIOHOCUTEIIS

TETUIONOTEPH

TeMITepaTypHOE yUIMHEHHE MeTalia

3agaueil ruIpaBIMYEcKOro pacueTa TEIIOBBIX CeTell SABIsSeTCs:
OIpeiesIeHHUE TEMIOBBIX IOTEPh

OTIpezieieHNe MTOTEPh NaBICHUS TEINIOHOCUTEIN B AUaMeTpa TpyoonpoBoaa
omnpeeNieHre A0MYCTUMOTO HanpsDKEHHUsI MaTepraia TpyOsl

OIIpeIeICHHE TOJIIIUHEI CTCHKH TPYOBI

OIIpeiesIeHHE PAacX0/1a TEIJIOHOCUTENS

Pa3HoCTh HaropoB B MOaOLIEH 1 00paTHOH NMHUSX JUIS 000 TOUKH CETH Ha3bIBACTCS:
pacrosaraeMsIM HallopoM

CTaTUYCCKUM HAIIOpOM

'bE30METPHYECKHM HAIlOPOM

CKOPOCTHBIM Haropom

norepel Haropa

HelitpansHoil Ha3bIBaeTCA TOYKA, B KOTOPOI:

CTaTUYECKUH HAIlOp PaBEH HYIIO

MaKCUMaJbHbIHM bE30METPUYECKUI HALIOP

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




MUHHMMAaJIbHBIA [IbE30METPUYECKUN HAIIOP
HPU CTATUYECKOM PEXHMME HAMOP COOTBETCTBYET MAKCUMAIIbHO JOIMYCTUMOMY

OtomnsieHne, Mpu KOTOPOM TeHEPATOP TEIUIa M HarpeBaTEeIbHBIN MPUOOP KOHCTPYKTUBHO CKOMIIOHOBAHBI BMECTE M YCTaHOBJICHEI B
o0orpeBaeMOM MOMEIIEHIH, HA3bIBACTCS:

MECTHBIM

LEHTPaJIbHBIM

BO3YLIHBIM

BOJISIHBIM

[apOBBIM

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

MECTHBIE U LIEHTPAJIbHBIE

JIy4UCTbIE, KOHBEKTUBHBIE, IAHEIbHO-IyYUCThIE

KOHBEKTHBHBIE M PaIUALIHIOHHBIE

HU3KOTO, BEICOKOTO JAABIEHUS

OCHOBHBIM JIEMEHTOM CHCTEMbI OTOILICHUSI SIBIISIFOTCSL:
reHepaTop Tera

HarpeBaTeIbHbIE IPHOOPEI

TEIJIONPOBOIBI

oborpeBaeMble TOMELICHNUS

KOTeNbHas

OTonuTenbHbIN NPUOOP, BHITOIHEHHBIH U3 CTANBHBIX TPYO, HA KOTOPhIE HAHOCUTCS IJIACTUHYATOE OpeOpeHue, Ha3bIBaeTCs:
paauaTopom

OTOIMMTEILHON IMAHEIBIO

pebpucTsie TpyOBsI

3MEEBUKOM

KOHBEKTOPOM

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

JIBYXTPYOHBIE U OXHOTPYOHBIE

MECTHBIE U LIEHTPAJIbHBIE

TYIHUKOBBIE U C TIOMYTHBIM JIB)KEHHEM

C BEepXHEH 1 HUKHEN pa3BOJIKON

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

C €CTECTBEHHOU LIUPKYJIALUEH U C HACOCHOU LIUPKYJIALUEH

C BEepXHEH 1 HUKHEN pa3BOIKOM

JBYXTPYOHBIE M OJJTHOTPYOHBIE

TYIUKOBBIE U C [IOIYTHBIM JIBUXKEHUEM

MECTHBIE U LIEHTPAJIbHBIE

CucTeMbl TapOBOTO OTOILICHUS MO CBSA3M C aTMOC(Epoii OBIBAIOT:
HH3KOT0, BEICOKOTO JaBJICHHS

JBYXTpYOHBIC U OXHOTPYOHBIE

3aMKHYTbIE M Pa30MKHYTbIE

OTKPBITHIC M 3aKPhITHIC

TYIHKOBBIE U C TIOIYTHBIM JBHXECHHEM

ITpu HEOOXOAMMOCTH MOHIDKEHHUS JaBJICHUS Iapa Mmepe]] CUCTEMOH MapoBOro OTOIUICHHS YCTaHABIMBAIOT:
PEAYKIIMOHHBIE KIIalaHbl

KOHJICHCaTOOTBOJUHUK

Hacoc

pEryJsTop AaBiIeHUs

3J1E€BaTOP

CucteMsl BO3AYIIHOTO OTOIUIEHHS 110 BUAY HEPBUYHOTO TETUIOHOCUTENSI MOAPA3AELIAIOT Ha:
MECTHBIE U LIEHTPAJIbHBIE

C €CTECTBEHHOI LUPKYISALUEH U C HACOCHOM LIMPKYJISILUEH

PELUPKYIALMOHHBIE U TPSIMOTOUHBIE

TYIUKOBBIE U C IOIYTHBIM JIBUKEHUEM

[apOBO31YIIHbIE, BOJOBO3AYILIHBIE




B nomenienusx, B KOTOPHIX BO3yX HE 3arps3HEH BPEIHBIMU BEIIECTBAMU IPUMEHSAIOT CUCTEMBI BO3IYIIIHOI'O OTOIIJICHUS:
C YaCTUYHOU pelupKysuuen

C TIOJTHOM pelMPKYJISIHeH

IPSIMOTOYHEIE

C MapauIeIbHBIMU CTPYSIMH

C BEEPHBIMU CTPYSIMHU

EMKoCTb, IpeiHa3HaYeHHast A7 XpaHEeHHs ropsiueid BOJIbI B LIENSX BHIPABHUBAHUS CYTOYHOTO rpaduka pacxoa BoJbl B CHCTEME
TEIIOCHA0KEHHS, a TAKOKE JUTS CO3/IaHuUsI M XPaHEHHs 3aI1aca MOJAMUTOYHON BO/IbI HA HICTOYHUKE TEIIOTHI, Ha3bIBACTCS:

KOTeIN

KOHJICHCATOCOOPHUK

BOJIOTIOIOTPEBATENb

IPSI3EBUK

0aK-aKKyMyJIATOpP Topsaeii BOJIBI

HTII- 3ro:

MYHKT ITOAKITIOYCHHUS CHCTEMBI OTOIICHUS, BEHTHIIIINH U BOJOCHA0KEHHS 30aHHS K PacIIpeACTUTECIBHBIM CETSIM CHCTEMBI
TEIJIOCHAOXKEHNST MUKpOpaioHa

MYHKT TOAKIIOUEHHUs CHCTEMBI TEIIONPOBOI0OB MUKPOpPalioHa K paclpeAenuTeIbHBIM CEeTSIM TOPSUero TeIUIOCHa0KeHHs 1
BOJIONIPOBOAA

€MKOCTb, TpeAHa3HAYCHHAS JUTI XPAHSHUS TOpSdeii BOABI B IEJIIX BRIPABHUBAHMS CYTOYHOTO Tpadika pacxo/ia BOIBI B CHCTEME
TEeMJIOCHAOXKEeHNUS, a TakoKe Ul CO3AaHMs M XpaHEHHUs 3araca HOANUTOYHON BOIBI HA HCTOYHHUKE TEILIOTHI

COBOKYITHOCTb YCTPOHCTB, 00ECIIEUMBAIOIIMX HAIPEB XOJIOJHON BO/IBI M paclpe/ieieHue ee 1o BoAopa30opHbIM pHOopam
KOMIUTEKC 000pyIOBaHHS, C TOMOIIBIO0 KOTOPOTO CHCTEMAa OTOTUICHHS, BEHTHIAIINH M KOH-IUIIMOHNPOBAHHUS BO3/IyXa
MPUCOCTUHSACTCSA K TEITIOBBIM CETSIM

COBOKYITHOCTb YCTPOMCTB, MPeTHA3HAYCHHBIX JUTS MIEPEIady U pacpeIe/iCHHs TEIIOTHI OT UCTOYHHUKA K TIOTPEOUTENISM,
Ha3bIBAETCS:

BOJIOTIOZIOTPEBATENb

KOTeJIbHast

TEIIOBas CETh

T3I

a0OHEHTCKUN BBOJ

COBOKYITHOCTD YCTPOMCTB, 00ECTICUNBAIOIINX HATPEB XOJIOHOM BOJIBI M paclpeielieHne ee 10 BOJ0Pa300pHBIM IPUOOpaM,
Ha3LIBAETCS:

TEIUIOBas CETh

CHCTEMA TEIUIOCHAOKEHUS

IITIT

BOJIOIIOIOTPEBATEIb

cucTeMa ropsuero BoJA0CHa0KEeHUs

C Kakoli IepHOIMYHOCTBIO IOJDKHBI pa3pabaThiBaThCs THAPABIMYECKUE PEKUMBI BO-ASHBIX TETUIOBBIX CETEH ISl OTONMUTEIBHOTO U
JIETHETO IepHo0B?

OJIMH pa3 B IISTH JIET

HE pexxe OHOTO pasa B TpU roja

©KErOoTHO

©KEKBaPTAIBHO

Kem yTBepskaatoTcs roJ0BbI€ IIaHBl PEMOHTOB TEILIOBBIX 3HEPTOYCTAHOBOK?

OTBETCTBEHHBIM 3a HCIPABHOE COCTOSIHUE M 0€30IaCHYI0 IKCILTYaTallHiO TEIIOBBIX SHEPTO-YCTAaHOBOK
TJIaBHBIM MEXAHUKOM

HAYaJIbHUKOM CITY’KOBI TPOU3BOACTBEHHOTO KOHTPOJIS

PYKOBOZMTENEM OPraHU3aluu

MoOXHO 11 IPHUMEHSTH 3allOPHYI0 apMaTypy B Ka4eCTBE PEeryIHPYIOLIeii?
MOXHO Ha TPyOOIpPOBOAAX TEILUIOBBIX ceTel

MOYHO, ECIIM €CTh pa3penieHne Pocrexnanzopa

MO3JKHO, €CIIH 3TO IPELYCMOTPEHO IPOEKTOM

He JOMYCKAeTCsl HU MIPU KaKUX YCIOBUSIX

Kaxkwue 3armymkn He IpUMEHSIOTCS B KOJUIEKTOpax auamerpom 6oisee 500 Mm?
SIUIUNTUYIECKHE

HPUMEHSIOTCS BCE BUABI 3aIJIyIIeK

TUTOCKHE MIPUBAPHEIE C pedpaMu

IUTOCKHE HAaKJIaHbIC TIPHBAPHBIE




5.4. MeToauka OueHKH OCBOEHUS AUCHHUILIMHBI (Moayis, npakTuku. HUP)

OueHka KypcoBOi pabOTEHI SBIsIETCSl KOMILIEKCHOH. [Ipn 3TOM yuuThIBatoTCS cienyromye (GakTopsl: aKTyallbHOCTh BBIOpaHHON
TEMBI; JJOTHIHOCTHh METOIUKH pacueTa; cB0OOTHOE BIIafeHIe METOANKON pacueTa; KyabTypa 0(hOpMIICHHUS MOSCHUTEIHHOM
3aIUCKU; CAaMOCTOSATEIBHOCTE BEIBOIOB. Bce 3TO0 CyMMUpYeTCsl B HTOTOBYIO OICHKY.

O1eHKa pe3yNnbTaToOB 3alIUThl KypCOBOTO NMIPOEKTA OCYLIECTBISAETCS M0 OaTBbHON CHCTEME («OTIUYHOY, «XOPOILOY,
«yHOBIIECTBOPUTEIILHOY, KHEYIOBIECTBOPUTEILHO).

OreHKa «OTIIIYHOY BBICTABIISETCSA, KOTAA paboTa COAEPKUT TPaMOTHO H3JI0KEHHYIO pacdeTHYI0 0a3y, XapaKTeph3yeTcst
OTCYTCTBHEM OIIMOOK B pacueTax, JOTHIHBIM U MOCIIEI0BATEIBHBIM H3I0KEHHEM MaTepHaa B HOACHUTENbHOH yacTu. [Ipu 3amure
paboThI 00yJAIOIIMICS TOKa3bIBAET NIyOOKHE 3HaHHS BOIIPOCOB TEMbI; CBOOOJHO ONEPUPYET PACYETHBIMH JJAaHHBIMU; JIETKO
OTBEYAeT Ha TIOCTABJICHHbIE BOIPOCHL.

O1eHKa «XOPOIIOY» BEICTABISETCS, KOTa paboTa COAEPKUT TPaMOTHO H3JI0KEHHYIO PaCUeTHYIO 0a3y, XapaKTepu3yercs
OTCYTCTBHEM OIIMOOK B pacueTax, JOTHYHBIM U MOCIIEI0BATENbHBIM H3I0KEHHEM MaTepyana B HOACHUTENbHOM yacTu. [Ipu 3amure
paboTHI 00yJAIOIIHMICS TOKa3bIBAECT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPyIHEHHI OTBEYAaET Ha IIOCTaBICHHBIC BOIIPOCHI.
Or1eHKa «yIOBIETBOPUTEIRHOY» BEICTABIIAECTCS, KOT/Ia paboTa COEPIKUT PACUETHYIO 0a3y, XapaKTepu3yeTcs HaATHIHEM OTJeTbHBIX
omm6ok B pacderax. [Ipu 3amure o0ydaromuiics NposBIsLeT HEYBEPEHHOCTD, TOKa3bIBAET C1ab0oe 3HAHNUE BOIIPOCOB TEMBI, HE J1aeT
MOJHOTO, ApTYMEHTUPOBAHHOTO OTBETA HA 3aJ]aHHbIE BOIIPOCHI.

Or1eHKa «HEYIOBIETBOPHUTEIHHOY BBICTABIIACTCS, KOT/Ia paboTa He CONEP)KUT PacueTHYI0 0a3y, He OTBeUaeT TPEOOBaHMAM,
M3JI0’KCHHBIM B METOIMYECKUX YKA3aHUIX, IMECT 3HAUNTENIbHbBIC OMMOKY B pacdeTax. [Ipu 3ammre o0ydaromuiics 3aTpyqHseTcs
0TBEYaTh Ha MOCTABIEHHbIE BOIIPOCHI IO TEME, HE 3HAET TEOPUH BONPOCA, IPU OTBETE JOMYCKAET CYIIECTBEHHBIE OIIHOKH.
[TpoxoskieHre KOHTPOIBHOTO MEPOIPHUATHS T10 3aIJUTE KyPCOBOH pabOTHI CUNTACTCS BBIIIOJIIHEHHBIM YCIICIITHO, €CIIH IIPH €TO
OIIEHWBAHMH TTOJTyYeHA OIICHKA HE HIDKE «YJOBICTBOPUTEIHHOY.

Kputepuu onieHuBaHUS OTBETa Ha SK3aMeHe

Or1eHKa «OTIIMYHOY BBICTABISIETCS, KOTAA 00yJaroIHiCs JEMOHCTPHPYET CHCTEMHBIE TEOPETHYECKUE 3HAHNUS, BIIaIeeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEBIE BBIBOABI H 0000ICHNS, IPHBOAUT IIPUMEPHI, TOKa3bIBACT CBOOOTHOE BIIaCHHE
MOHOJIOTHYECKOH Pedblo U CHOCOOHOCTh OBICTPO PEarupoBaTh Ha YTOYHSIOIIUE BOIIPOCHI.

OneHKa «XOPOII0» BBICTABIISACTCS, KOTAA 00yJaromuiicss JeMOHCTPUPYET MPOYHBIC TEOPETHUECCKHE 3HAHUS, BIATEET
TEPMHUHOJIOTHEH, /IeflaeT apryMEHTHPOBAHHEIE BBIBOBI H 0000IICHNS, IPHBOAUT IIPUMEPHI, HO TIPH 3TOM JIeJIacT HECYIECTBEHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO WIIH IIPU He3HAYUTENIBHOM KOPPEKIIUH IIPEHOoAaBaTeNeM.

OLeHKa «yJOBIETBOPUTEIBHOY» BBICTABIISCTCS, KOTAA 00ydJaromuiicss HerlTyOOKHe TeopeTHIecKUe 3HaHMs, IPOSIBIISIET c1abo
copMupOBaHHBIC HABBIKM aHAIIM3a SBICHUI H IPOIECCOB, HEIOCTATOYHOE YMEHHUE JeaTh apIyMEHTHPOBAaHHbIC BEIBOIBI 1
HIPUBOIMUTE IPUMEPEI, MOKA3BIBAET HE JOCTATOYHO CBOOOAHOE BIIaJICHHE TEPMUHOIOTHEH, TOTHYIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0KEHNUS, JeNaeT OUIMOKH, KOTOPbIE MOXKET UCTIPABUTH TOJIBKO NP KOPPEKLUH MPENoAaBaTeNeM.

O1eHKa «HEYOBIETBOPUTEIBHO» BBICTABIIETCS, KOT/Ia 00yJaOMUIica AEMOHCTPUPYET HE3HAHHE TEOPETUUECKAX OCHOB MpeaMeTa,
HE yMeeT JelaTh apryMEHTHPOBAaHHbBIE BEIBOBI U IPUBOAUTE IIPUMEPDI, HE BIIAJCET TEPMUHOJIOTUEH, IPOSIBIAET OTCYTCTBUE
JIOTUYHOCTH U MOCEA0BATENbHOCTHIO U3JI0KEHUS, AENAeT OMIMOKH, KOTOPbIe He MOXKET UCIIPABUTh AaXe NP KOPPEKIIUH
IpernoaaBaTeneM.

ITpoxoxxaeHre KOHTPOJIBHOTO MEPONPHSTHS IO CAa4e IK3aMEHa CUMTAETCSI BBIIOJIHEHHBIM YCIIEIHO, €CIIH IIPU €r0 OLIEHUBAHUHU
[OJIy4€HA OLICHKA HE HIKE «YIOBIETBOPUTEILHOY.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOf, 3I1. agpec
JI1.1 | Auucumos I1.H. VICTOYHUKH U CHCTEMBEI Homkap-Omna : [II'TY, 2018,
TEIUIOCHA0XKEHUS : yIeOHOe http://biblioclub.ru/index.php?
nmocodue 1mo KypcoBoMy page=book&id=494051
MPOEKTHPOBAHUIO
JI1.2 | E.B. Muxaiinumms, TemnocHaOXeHUE KIITBIX ExarepunOypr : MI3gaTenscTBO
10.1. Toncrona ; paifioHOB : yueOHOe mocodue VYpansckoro ynusepcureta, 2012,
Hay4. pex. H.IT. http://biblioclub.ru/index.php?
upsesa page=book&id=239829
JI1.3 | ®erkymios M.P. ABTOHOMHEIE CUCTEMBI VnesHosek : Yal'TY, 2011,
TEIUIOCHA0XKEHUS : YIeOHO- http://biblioclub.ru/index.php?
MpaKkTHIecKoe mocodne page=book&id=363224
J1.4 |Asmronmu E. T. HcToyHMKY U CUCTEMBL Mockga ; Bonorga : Undpa-Umxenepus,
TEIUIOCHA0KEHHS: TETIOBBIS 2019, https://biblioclub.ru/index.php?
CCTH Y TETUIOBBIC ITYHKTHI : page=book&id=564782
y4eOHUK

6.1.2. Jlono/iHUTEIbLHAS JINTEPATYPa




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.1 [C.B.Kaprasies Tennosneprerudyeckue MaruuToropek: 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. apanos, M.E. | Texnonoruu obecreueHus Mocksa: HoBocTu TeriocHa0KeHHMs,
OpioB MTUKOBOM HArPy3KU CHCTEM 2006, http://biblioclub.ru/index.php?
TETUIOCHA0XKEHHUS : page=book&id=56219
MoHoTpadus
JI2.5 |B.W. llapanos, II.B.  |PerymupoBanue Harpy3ku Mocksa : HoBoCTH TeTIOCHAOXKEHHS,
PotoB CUCTEM TEIIOCHA0KEHHS: 2007, http://biblioclub.ru/index.php?
MoHorpadus : yaeObHoe page=book&id=56220
nocobue
JI2.6 | Onensckmii D.X. . Fa3ocHabxeHue : yueOHUK Musck : Beicmias mikoina, 1966,
https://biblioclub.ru/index.php?
page=book&id=600153
JI2.7 |Pask M.b. PasButne 3apyOeKHBIX 1 Mocksa : HoBoctu TemocHabxeHus,
OTEYECTBEHHBIX CHCTEM 2007, https://biblioclub.ru/index.php?
OTOIUIEHUS ¥ BEHTUISILIUU page=book&id=56225
TPaXITAHCKUX U
MIPOU3BOJICTBEHHBIX 3TaHUI
JI2.8 |N. ®. Xakum3sanos, P. | TeriocHaOxeHUe ¢ OCHOBaMHU Kazanckuit HayuHO-HCCIe10BATENBCKUN
P. Cagun, A. E. TEIUIOTEXHUKU: yaeOHOe TEXHOJIOTUYECKUI yHUBepcHTeT, 2016,
Boponun nocooue https://biblioclub.ru/index.php?
page=book&id=500925
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natensCcTBO, TOJ, AI1. agpec
JI3.1 |I'. M. Knumos 3amaHus U peKOMEHIAINH K Hwuxuuit Hosropoa : Hikeropoackuit
pacuétHo-rpaduyeckoil padote TOCYJapCTBEHHBIN apXUTEKTYPHO-
no gucruriummie « McTouHuku cTpouTenbHbIN yHHBepcuTet, 2009,
TEIUIOTH aBTOHOMHBIX CUCTEM https://biblioclub.ru/index.php?
TEIUIOCHAOKEHUS»: yaeOHOe page=book red&id=427239
nocodue
6.2. Ilepeuenn pecypcoB HH(OPMAIMOHHO-TEJIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
731 |LMS Moodle https://moodle-nf.misis.ru/
6.3 Ilepeuennb MPOrpaMMHOTO o0DecedeHUst
1.1 Kowmmac 3D V21-22
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.3 | Bbpaysep Google Chrome
1.4 |MATLAB & Simulink
6.4. IlepeueHb HHGOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(ecCHOHATBHBIX 023 TaHHBIX
N.1 |window.edu.ru - eqrHOE OKHO OCTYIIa K 00pa30BaTEIbHBIM pecypcam

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. |

Haznauenue OcHareHue




127 VYuebHas mabopartopus (kommbioTepHBIH | KoMmuekr — yueOHOM  mebemm Ha 24 MecT i
KJIacc) oOyuaromuxcs, 12 CTanMOHApHBIX KOMIIBIOTEPOB  UIS
CTY/IEHTOB, 1 CTaIMOHAPHBIN KOMIBIOTEP JUIsL
nperofasarenst (y BCeX BBIXOJ B HHTEPHET), IPOEKTOD,
HHTEpaKTHBHAs JOCKa, JOCKa ayAWTOpHAas MeJoBasd,
KOMMYTaTtop, BeO Kamepa, INOKyMEHT-Kamepa, IOCTyl K
OUOC VYuuepcurera MUCHUC dyepe3 nuuHbIi KaOMHET Ha
miargopme LMS Canvas u Moodle, uIeH3NOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B mpornecce n3yueHns AUCIUILTHHEI BRICISIOT IBa BUAA CAMOCTOSATEILHOW PaOOThL: ayAUTOPHAS U BHEAYAUTOPHAsS. AyIUTOpHAs
caMOoCTOsITeNIbHAs pab0Ta 10 JUCLUILIMHE BBIOJIHSICTCS Ha YU4eOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreaynutopHas

caMocTosTeNnpHas paboTa - mIaHupyemas yueOHast pabota 00ydaromumMcs, BBINOTHsIeMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
HPH METOANYECKOM PYKOBOJICTBE IPETIO/IaBaTelisi, HO Oe3 ero HelmocpeCTBEHHOro yyacTusi. CaMocTosITeNbHas paboTa, He
MpeIyCMOTPEHHAs IPOrpaMMON yaeOHO JUCIUIUINHEI, PACKPHIBAIOIISH M KOHKPETU3UPYIOLIEH ee collepykaHne, OCYIIECTBIACTCS
00ydJaroIMCsl HHUIUATUBHO, C IIENBI0 pealn3aliiy COOCTBEHHBIX YUeOHbBIX U HAyIHBIX HHTEpecoB. g 6oee 3¢ (heKTUBHOTO
BBITIOJIHEHHS CAMOCTOSITENILHOM pabOoTHI 10 AUCLUIUIMHE PENOJaBaTellb PEKOMEH/IYET HCTOUYHUKH I pabOThI, XapaKTepu3yeT
Han0oJiee palMoOHAIBHYIO METOANKY CAMOCTOSTEIbHON paboThl, IEMOHCTPUPYET paHee BEIMOIHEHHbIE 00yJaromuMHucs paboThl 1

T.1I. Bus! 3a1aauii 11 BHEayJUTOPHOIT CaMOCTOSITENBHOM paboThI, UX COAEpKaHUE U XapaKTep MOTYT UMETh BApUaTUBHBII 1
I depeHIMPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOCHHOCTH oOyuatomerocst. CamocrosrenbHas paboTa MOXeT

OCYIIECTBIATHCS MHIUBHAYATbHO WU IPYIIIAMH CTYAEHTOB online U Ha 3aHATHSAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOATENBHOM PabOTHI, yPOBHS CI0KHOCTU. KOHTPOIIb pe3yabTaTOB BHEAYJUTOPHOI CaMOCTOSITENbHOM paboThI

OCYITECTBIIETCA B IIPEAeNax BpeMEHH, OTBEICHHOTO Ha 00s3aTeIbHBIC YIeOHbIE 3aHATHSA 10 TUCIUILIHHE Ha MPAKTHICCKHX,
71a00PaTOPHBIX 3aHATHAX.




