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Kypc 4
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IIpakTuueckue 10 (10 |10 |10
Uroro ayn. 22 122 122 (22
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Cawm. pabota 149 | 149 | 149 | 149
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180
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DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
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1. HEJIX OCBOEHUA

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

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

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITIPOT'PAMMBI

Baox OIT: b1.B

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 Haruerarenu u TemI0OBbIE ABUTaTEIN

2.1.2 | OcHOBBHI TpaHCHOPMALIUHU TETIOTHI

2.1.3  |I[IpupomooxpaHHbIE TEXHOJIOTUH HA 00BEKTaX TEMJI0IHEPTETUKU

2.1.4 | DOHepreTHUECKU MEHEKMEHT

2.1.5 |HaueprarenpHas reoMeTpus U HHXKEHEPHAs rpaduka

2.1.6 |IIpuxiagHas MexaHUKa

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

2.2.1 |Hayuno-nccnenoBarensckast paboTa

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

2.2.3 |IIpepnuniuoMHas npakTHKa

2.2.4 | TexHOJIOTUYECKHE SHEPIrOHOCUTEIH MPEATIPUITHI

2.2.5 |DnexrpocHabxeHHE H 000PYIOBaHNE MPOMBIIUICHHBIX TPEIIPHATHI

2.2.6 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

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

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

3HaTh:

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

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

3HaTh:

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

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

YMmerb:

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

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

Ymerb:

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

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

Baanernb:

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

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

Baanernb:

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




4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pa3gen 1. Cucremsl
Tem10CHA0KeHU s
npeXnpusTHH.

1.1 TeruioBbie HATPY3KH. 4 2 OIIK-3-31 JIT.1JI1.2 KM1,K P1
MeTtobl peryaupoBaHus OIIK-3-Y1 JI1.3J12.1 M2
oTIrycka Teria. Beibop OIIK-3-BI TIK- | JI2.2J12.3
TEIUIOHOCUTENIEH U CUCTEM 1-31 TIK-1-V1 J12.4 J12.5
TeruiocHaoxeHus1. T ermoBbie 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
CETH B Cpeie TMHAMHYECKOTO OIIK-3-V1 JI1.3J12.1 M2
MOJIEITMPOBAHUS OIIK-3-B1 IIK- J12.2 JI2.3
SimInTech /JIa6/ 1-31 TIK-1-V1 J12.4 J12.5

[IK-1-B1 21

1.4 OCOOCHHOCTH 3KCILTyaTaI[H 4 39 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
Pa3gen 2. Ucrounnku
Tem10CHA0KeHU s
npeanpusTHil.

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

2.2 HUcnonp3oBanue 4 6 OIIK-3-31 JIL.1J11.2 KMI,K P1
MaTeMaTHYeCKOTO OIIK-3-Y1 JI1.3J12.1 M2
MOJICTTUPOBAHUSI, IAKETOB OIIK-3-B1 IIK- | JI2.2JI2.3
MIPHUKJIAJHBIX IPOTPAMM, 1-31 TIK-1-V1 J12.4 J12.5
0aHKOB IaHHBIX IJIS1 pacueTa TIK-1-B1 21
CHCTEM TCIUIOCHAOKEHHS.

I'uopaBnuveckuii
pacuer. /TIp/

2.3 MopaenpoBaHue HCTOUHHUKA 4 2 OIIK-3-31 JIL.1J11.2 KM1,K
TeIIoBoM sHepruu /J1ad/ 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 38 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/
2.5 Dx3ameH /DK3aMeH/ 9 OIIK-3-31 2.4 KM2
OIIK-3-Y1 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 36 OIIK-3-31 [IK- | JI2.2J12.3 KM2
CaMOCTOSTENBHOMW paboThI Ha 1-31 OIIK-3- J12.4 J12.5
noarotoBky k KM /Cp/ VY1 OIIK-3-B1 JI2.6 J12.7

[K-1-Y1 IIK-1 JI2.8713.1
-Bl 21223324

32 O6beM yacoB 36 OIIK-3-Y1 JI1.2 JI1.3 P1
CaMOCTOSTEIEHOW PabOTHI Ha OIIK-3-B1 IIK- JI1.4J12.1
noarorosky k BP /Cp/ 1-V1IIK-1-Bl1 J12.2J12.3

2.4
JI2.5J13.1
01323354
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 JUTS TIOATOTOBKHI
KOMIIETEeHIINH
KM1 Bormpocsr st IMK-1-31;I1K-1- [IpumepHBIE BOIPOCHI [JIs YCTHOTO OIpoca
YCTHOTO Ompoca VIL;IIK-1-B1 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

IK-1-31;IIK-1-
VL;IIK-1-B1

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.)

IIpoBepsiemsbie
Kon Ha3panne
HUHUKATOPBI CopeprxaHue paboThl
padoTsl paboTsl N
KOMITeTEHINI1
P1 Kypcosas pabota MK-1-31;I1K-1- [To nucuuIUIMHE BBIMONHSIETCS KypcoBas paboTa.
VIL;IIK-1-B1 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.)

OK3aMEeHAIMOHHBIH OHMJIET IO JUCIUIUIMHE BKIIIOYAET B ceOs IBa TECOPETHUECKUX BOMPOCH U 33a1a4y MO TeMaM, H3JI0KEHHBIM B 4
paznene ganHoit PIT/{. buers! xpansrcs Ha kadenpe H YTBEPXKICHBI €€ 3aBEIYIOIIHM.

O6pa3zer sK3aMeHAIIIOHHOTO OnieTa:

MUHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBanus Poccuiickoit denepariu

HoBotponuxuii pumman

DemepanbHOrO rOCYAapPCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIBbHOTO YIPEKICHUS

Briciiero o6pazoBanust

HanuonaneHbli Hcciiea0BaTENbCKUM TEXHOIOIMYECKUN YHUBEPCUTET

«MHUCHUC»

Kadenpa amekTposHepreTHKH U dJCKTPOTEXHUKU

BUJIET Ne 1

JucunmuimHa: «KoTenbHbIe YCTAHOBKH U ITAPOTEHEPATOPHD)

Hanpasnenue: 13.03.01

dopma 00ydeHUs: 3a09HAS

®dopma npoBeeHHs YK3aMeHa: MMCbMEHHAs

1. Knaccudukanus cucteM TeII0CHA0KEHHS.

2. KommeHcanus TeMnepaTypHbIX YUTHHEHHH TEIIONPOBOA0B. THIIBI KOMIIEHCATOPOB.

IIpumMepsl 3a1a4 Ha SK3aMEH:

1) Onpenenuts TEMJIOBYIO HArpy3Ky OTOMMTENBHOW YCTAaHOBKM M TEMIIEpaTypy BO3[AyXa B OTAIUIMBAEMBIX IMOMELICHUSX,
npu W=13800 JIx(c*K), npu Temneparype termonocurens 80°C u u TemriepaType HapyxHoro Bo3ayxa —2°C. PacueTHbIe JaHHBIC
OTOMUTETBHON YCTaHOBKH Xkmiioro noma: 74,1 Mk c, Temmeparypa Ha BbIXoJie TeruioooOMeHHuKa 64,5°C, Temmeparypa Ha BXOJIe
80°C , pacuetHas TeMneparypa HapyxHoro Bo3ayxa —35°C. Koapduuuent cmentenus 2,2. PacueTnast BHyTpeHHsS TeMIlepaTypa B
nomemiennu 18°C. OTonuTenbHas yCTaHOBKA MIPUCOEIUHEHA K TEIUIOBOM CETH 110 3aBUCHMOM cXeMe.

2) Omnpenenuts ONTHMAaIbHbEIE 0 MHHUMYMY TEIDIONOTEPH JUIS JKUJIOTO 3JaHUS Ha-PYyKHBIM o0beMoM V=200 Teic.M3, a
TakKe 3HaUeHHe yJeTbHON TEeIUIONOTepU NPHU ONTUMANBHBIX pasMepax. McxonHble qaHHbIe: cpeHuil Kodddunruent
TEIUIONepeayn BEPTHKAIBHBIX orpaxie-uuiil,5 Br/(M2*K); sxBuBaneHTHbIH KO3()GHUIUEHT TemIonepeadyd TOPU30HTATBHBIX
orpaxaenni 1 Br/(M2*K); B nimane 3manus uMeeT GpopMy MpsIMOYroJIbHUKA C OTHOIIEHHEM cTopoH 10.

3) Omnpenenuts pacxof TeIUla Ha BEHTWIALMIO C PEHUPKYISIUEH 10 yKPyITHEHHBIM H3MEpUTENsIM. MecTO paclosIoKEeHUs —
r. OpeHOypr. PacueTHast TeMneparypa Hapy)KHOTO BO3IyXa JUISl CHCTEM BEHTHIIALIMHN C PEIUpPKy/snuel nmpuauMaercs -10 °C.
Pacuernas Temneparypa Bo3ayxa BHYTPH OTaIunBaeMbIx nomemernit 18 [1C. O6bveM 31aHus I0 HapyXHBIM pa3mepam 50 Teic. M3.

4) OmnpenenuTts pacxo TeIula Ul TeXHOJOTHYECKAX HYXKJI OTITyCKaeMOTO HACHIIICHHOTO mapa. Pacxoj HackIieHHOro mapa
Ha TeXHOJIOTHYecKue Hy kbl 11,1 kr/c. JlaBnenne HacwIeHHOTo Tapa y morpeourernst 5*105 [Ma. PacdeTHas mimmHa mapomnpoBoa
2,5 kM.

KOMHB}OTCpHOG TECTUPOBAHUC

UYro Takoe cucTeMa TeruiocHa0KeHus?

KOMILJIEKC YCTPOICTB, NPOU3BOSILUX TETJIOBYIO SHEPIHIO U MEPEJAIOIUX €€ B BUIE TEN-IOHOCUTENS (BObI, BOASIHOTO Mapa Win
TOPSYETo BO3AYyXa) MOTPEOUTEIIO

cUcTeMa TEIUIONPOBOIOB C TEINIOHOCUTEIEM

TOL, napoBbie U BOJIOTPEHHBIE KOTEIbHBIE




U3 4ero noJIHOCTHIO COCTOUT CUCTEMa [IEHTPAJIN30BAHHOTO TEIUIOCHA0KEHHs?
TEIJIOBBIE ITyHKTHI M a0OHEHTCKHE YCTAaHOBKU

HOTPEOUTENTH, ICTOYHHUK TEIIa U TEIJIOBBIC CETH

Y4acTKH TEIUIONPOBOJIOB

Ha xakux ByX OCHOBOIIOJIArafoNINX MPUHIUIIAX MOCTPOEHA TEIUIO(PHUKAIIMOHHAS CHC-TEMa LIEHTPAIN30BaHHOTO TETIIOCHAOKECHUS?
JELEHTPaNN3aIus 1 IPOU3BOJICTBO TEIIOTHI

LEHTPAIBHOE IPOU3BOJCTBO U MOTPEOJICHHE rOpsiueH BO/IBI U T1apa

[EHTpAIN3anns 1 KOMOMHIPOBAHHOE IIPON3BOJICTBO TEINIOBOH M AIEKTPHUYECKOI SHEPTHH

Uro Takoe 1 B KaKUX €JUHULAX ONPEeNsTCs TEeIoBas HarpysKa?

MOTPEOHOCTH JIFOOOTO TEIIIOBOTO MOTPEOUTENS B TEINIOBOM SHEPTUU B €AMHUILY BpeMeHH B BatTtax (BT, kBT, MBT)
TIPOM3BOJICTBO TEIIOBOH 3Heprun B JHxoymsax (x)

nepeava Tema0BOi SHEPTUH OT UCTOYHHKA K oTpeduremto B Jxoymsax ([Ix)

Buzp! TemIOBEIX HArpYy30K MO 00MIeH KiTacCH(pUKAIINN H U3MEHEHHH BO BPEMEHH
[EHTPAIN30BaHHAS U ACIICHTPAII30BaHHASL

CE30HHasl M KPYTJIOTOIMYHAS

KOMMYHaJIbHasl ¥ TEXHOJIOTHYECKas

UTO OTHOCHUTCS K CE30HHOM TEMI0BOM Harpy3ke?
ropsiuee BOJI0CHa0KEeHHE

Harpy3ka Ha IPOMBIIIJICHHbBIE HYXKIbI

Harpyska OTOTUIEHUS U BeHTUISAIINHI

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

OJIHO, JIBYX U TPEXJINHEHHbIC

MuHuManbHOE YUCIIO JIMHUM U1 3aKPBITON TEIIOBOM CETH
OJ[Ha — ITapoBast WIIU BOJSHAA

JBE - mojaronias 1 oopaTHas

TPH — BOZSTHAs, TApOBasi U 0OpaTHas

Buael npoknagky TEMIOBBIX ceTER

BO3/yIIHAS U 0€3BO3AyIITHAS

[O3eMHas ¥ ITOABOIHAS

nmoj3emMHast (KaHanbHast U OECKaHaIbHAs) U HAJA3EMHas

B 3aBHCHMOCTH OT HCTOYHHUKA TPUTOTOBICHHS TETIJIA PA3INIAIOT CHCTEMBI TETUIOCHA0KEHUSI:
LHEHTPATN30BaHHBIC U JCLEHTPATU30BaHHBIC

OIHOTPYOHBIC 1 MHOTOTPYOHBIC BOJISTHBIC

MHOTOCTYIICHYAThIC U OJHOCTYIICHYATHIC

BOJISIHBIC W TTAPOBBIE

BOJISIHBIC, TAPOBIC U [A30BbHIC

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

OTKPBITHIE M 3aKPBITHIE

[IEHTPATN30BaHHbIC U JACIICHTPATI30BaHHBIC

BOJISTHBIC M [TApOBEIE

OJIHOTPYOHBIE 1 MHOTOTPYOHBIE

CxeMBI IPHCOEANHEHHSI MECTHBIX CHCTEM OTOIUICHHUS Pa3IIMIaroTCs:
3aBUCHMBIC U HE3aBHCUMBIE

OJJHOCTYIICHYAThIe 1 MHOTOCTYIIEHYAThIe

TIapoOBEIC U BOJSTHEIC

OIHOTPYOHBIEC 1 MHOTOTPYOHBIE BOASHBIC

OZHOTPYOHBIE 1 MHOTOTPYOHBIE TApOBhIE

B 3aBucuMbIX cxeMax IPUCOEAUHEHUS TENJIOHOCUTEIND IIOCTYIAET :
HEMOCPEICTBEHHO U3 TEIJIOBBIX CETeH B OTOMUTENbHBIE IPHOOPHI
U3 TEIJIOBOi CETH B IIOJOrPEBATEND

U3 MOIOTPEBATENS B TEIIOBYIO CETh

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




CucTeMBbl ropsiuero BoI0CHa0XEHHMS 110 MECTY PACIIOJIOKEHNS] NCTOYHUKA Pa3/elsIOTCS Ha!
C €CTECTBEHHOH! LIUPKYJIALUEN U ¢ IPUHYAUTENBHON LIUPKYIALUEH

[EHTPAIIN30BAaHHbIC U ICICHTPAIN30BaHHbIC

C aKKyMYISTOPOM U 0e3 akKyMymsiTopa

OJTHOTPYOHBIC 1 MHOTOTPYOHBIC

BOJISTHEIC M [TapOBEIE

PerynupoBaHue TEIUIOBOIT HArpy3KHU 10 MECTY PETYIHPOBAHMUS PA3INYAIOT !
[EHTPAIEHOE, TPYIIIIOBOE, MECTHOE

KOJIMYECTBEHHOE U KaUeCTBEHHOE

ABTOMAaTHYECKOE U Py4HOE

ITHEBMATHYECKOE U THIPABIHYCCKOEC

HPSMOTOYHOE M C PEIUPKYIIAIHEH

KauecTBeHHOE perymupoBaHHe TEINIOBOH HAIPY3KH OCYIICCTBISCTCS:
W3MEHEHUEM TEMITEPATyPhl TEIUIOHOCUTEISI ITPH TTOCTOSIHHOM PacXxoJie
W3MEHEHUEM PacXoa TEIIOHOCHUTEINS PU TIOCTOSHHON TeMITepaType
MPOIYCKAMH MOJaYH TEIIIOHOCHTEIIS

HU3MCHEHHEM JInaMeTpa Tpyo

W3MEHEHUEM JaBIICHUS TETTIOHOCUTEIS

FpiBeBI/IKI/I, DJICBATOPbI, HACOCHI, ITOAOIPEBATECIIN SABJIAIOTCA O60py£[0BaHI/I€MZ
LTI

MTII

TCIIJIOBBIX KaMep

TOI]

KOTEIIbHON YCTaHOBKH

3agadeil rUAPaBINUECKOTO PacueTa TEIIOBBIX CeTel ABIAeTCA:
OIpezIeeHHe OTEPD TEIIOTHI

oTIpezieieHHe JHaMeTpa TPYO U MOTeph JaBICHHUS
OIPEACIICHUE CKOPOCTU ABUIKCHUA TCTITIOHOCUTEIIA
OIpezieeHHe NMOTEPh PACX0a TETUNIOHOCUTENS

pacuer TeII0BOM Harpy3Ku

IMorepu naBneHus NpH ABUKEHUU TEINIOHOCUTENS IO TPyOaM CKJIAbIBAETCS U3 !
NOTEPh JABJICHUS HA TPEHUE U MECTHBIE CONPOTUBIICHUS

MOTEPh HAIopa Ha TypOYJICHTHOCTD ABUKCHHS

HOTEPh TEILIOTHI IIPU TPEHUH

MOTEPH TEMIOTHI YEPE3 U3OISLUOHHBIH CIIOH

HOTEPh TEMIIOHOCUTEIIS

[Tse30MeTpuUecKuii rpaduK MO3BOJIAET ONMPEACTHUTS:
MIPENIENbHO JI0MYCTUMBIEC HATIOPHI

JIaBJICHHE W HATIOP B IFOOOH TOYKE TEIIOBOU CETH
CTaTUYECKUH HAnop

MOTEPH TEIUIOTHI TIPU ABMKEHUU TETNIOHOCUTEIIS
JUaMeTp TpyOooIpoBoia

KomrieHcanus TemMrepaTypHbIX YUIMHEHHH TPYO MPOU3BOIMUTCS:
TOJIBM)KHBIMHU OTTIOPaMH

HEIO/IBIDKHBIMHU OIIOPAMH

KOMITCHCATOpaMU

3aIopHOI apMaTypoit

MOIMTUTOYHBIMHA HACOCAMHU

TennoBble IepeMeneH s TeIIONPOBOIOB 00YCIOBIICHBI:
JMHEHHBIM YUTHHEHHEM TPYO NIPH HATrpeBaHUN
CKOJIBXKEHUEM OIIOP IIPU OXJIAXKJCHUU

TPEHHEM TEIJIONPOBOIOB MO OMOpe

CTaTUYECKUM HATIOPOM

MOTEPSIMU TETJIOTHI IIPU ABUKEHUY TEIUIOHOCUTEIS

[TpoxoHbIE KaHaIBI OTHOCATCS K CJICAYIOUIEMY THITY IPOKJIA/IOK:
HaJ3EMHO

IMO3€MHOM OeCKaHaIbHOM

MOA3E€MHOM KaHAJILHOM




BO3IyIIIHOM Ha MayTax
MOJIBOTHOM

KananbHble IpoKiIaaKky TEIIONPOBOAOB MIPEIHAZHAUEHBI JUIS:

3alIUThI TEILUIONPOBOAOB OT BO3AEICTBUSA TPYHTA U KOPPO3HOHHOI'O BIUSAHHUS II0YBBI
3aIIUTHI TEIIONPOBOIOB OT BO3AEHCTBUS aTMOC(HEPHBIX OCAIKOB

3aLUTHI TEIUIOIPOBOJOB OT OTEPh TEIIIOTHI

KOMITCHCAllU! TeMIIePATypHBIX yAJIHHEHUH TpyO

LUUPKY/ISALMN TEIJIOHOCUTENS

IIpu npokitanke B 0XHOM HAIPaBICHUH HE MEHee 5 TPyO MPUMEHSIOTCA:
HENPOXO/IHbIE KaHAJIbI

HPOXO/HbIEC KaHAJIbI

MOJYTIPOXOTHBIC KaHABI

CTaJbHBIE TPYOBI

IJIACTMACCOBBIC KaHAJIBI

To mpuHIHUITy pabOTHI BEICOKHE CTOWKH MOIPA3ICIISIOTCS Ha:
JKECTKUE, TMOKUE U KauaroInecs

BEPTHKAJIbHbBIC, TOPH30HTATbHBIE

OJTHOBETBEBBIC, JIByXBETBEBBIC

BOJISTHBIC U [TAPOBBIC

OJTHOTPYOHBIE 1 MHOTOTPYOHBIC

Hasnauenune TEmIOBOM U30ISLIMUT:

3aluTa OT BO3JEHCTBUS IPyHTa

YMEHBIICHHE TETIOBBIX MOTEPh

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

3alUTHI TEIUIONPOBOIOB OT BO3ACHCTBHS aTMOC(HEPHBIX 0CATIKOB

TCHHOI/ISOHSIHI/IOHHLIG MaTepuaibl JOJIKHBL 06J’IaﬂaTLZ
BBICOKHMMH TCINJIO3allIMTHBIMHU CBOMCTBaAMM

BBICOKHAM K03()(PUIINEHTOM TEILIONPOBOIHOCTH
KOPPO3MOHHO- arpecCUBHBIMH CBOMCTBAaMU

HHU3KHMMU TCILI03allUTHBIMHA CBOMCTBaMH

BBICOKUMH MEXaHUYECKUMHU CBOHCTBaMU

AHTHKOPPO3NOHHYIO 00pabOTKy HapyXHOH IOBEPXHOCTH TPYO IPH TeMIeparype Ten-roHocurens 10 150° C npousBoaAr:
OUTYMHOM TPYHTOBKOM

OeH3MHOM

OpPraHUYECKUMHU PACTBOPUTEISIMU

MUHEpaJIbHOU BaTO’

JFO0BIM TEIIOU30JISIIIMOHHBIM MaTepUaoM

TeroBbIe TOTEPU B TEIUIOBBIX CETSIX OBIBAIOT:
JIMHEWHBIEC U MECTHBIC

B OKPYKaIOIIYIO CPEy Yepe3 TEIJIOU30JISIUI0
TU/IPABIMYECKUE U CTATUIECKHE

aBapHiHBIC U 0a30BbIE

HENpepbIBHBIC U IEPUOIUYECKUE

K ocnoBHOMY 060pynoBanuto TOL oTHOCATCS !
HACOCHI ¥ TOI0TpEBATENHU

TerIonpoBosl 1 POY

KOTeN U TypOuHa

LTII u MTII

TEIUIOBBIE Y3JIbl U A0OHEHTCKHE BBOJIbI

BopmomoaroToBka ISt TEINIOBBIX CETEil BKIIIOYAET CIEAYIOIINE OTIEPaIlii:
MexaHu4ueckoe puabTpoBaHue

OCBETJICHUE, yMSTUCHHE, Aeadpanus

pereHeparist HOHUTOB

B3PBIXJICHHE U OTMBIBKA HOHUTOB

perenepanys 1 OTMbIBKAa HOHUTOB

HcrpITanus TEIUIOBBIX CETEN OBIBAIOT:
NIEpBUYHBIE U IIAHOBBIE




HaJIaJOYHBIC U aBapPIfIHI;Ie
ITYCKOBBIC 1 3KCIUTIYTallMOHHBIC
HCHIPCPBIBHBIC U IICPUOAUICCKHC
JICTHUC U 3UMHHUC

3aaueii HaJlaJIK| TEIJIOBBIX CETEH SIBJIACTCS:

obecriedeHre pacyeTHOTO PacIpeeICHUs TETUIOHOCUTENS ¥ BCEX MOTpeduTeneit
oTpeeNneHre IIOTHOCTH U POYHOCTH TPYOOTIPOBOAOB

oTpeNeNieH e TI0TePh Tera

KOMIICHCAIIHS TeMITEPATYPHBIX VIUIMHEHUH TPYO

obecrieueHne 6e3aBapHIHON SKCIITyaTalll TEIJIOBBIX CETeH

Jnst TennocHabeHns NoTpeOuTeNeli HCIONB3YIOTCS TEIUIOHOCHTENH:
BOJIa ¥ BOJASIHOM Tap

JILIMOBBIE Ta3bl

UHEPTHBIE Ia3bl

neperpeTsiil nap

ropsiauil BO3ayx

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

KIIMMAaTHYCCKHX yCJ'IOBI/Iﬁ

TEMIICPATYpPhbI BO31yXa B IOMCIICHUAX
TEMIICPATYPhI TCINIOHOCUTCIIA

IMOTEPH TENIIOTHI TEIJIOHOCUTEIIA

CucTeMa IeHTPAIM30BaHHOTO TEIIOCHA0KEHUS BKITIOYAET B CeOS:
WCTOYHUK TEIUIOTHI, TETIONPOBO/IbI, TETIOBBIE MYHKTHI

WCTOYHHK TEIJIOTHI, HOTPEOUTENH

IITIT 1 abOHEHTCKHE BBOIBI

MTII u ITIT

KOTEJ U TypOuHy

ITo xapakTepy UIMPKYJSIIUK Pa3IMIal0T CUCTEMbI OTOIUICHUSL:
C €CTECTBEHHBIM M IPUHYIUTEIBHBIM ABI)KEHHEM BOJIBI
OTKPBITHIE U 3aKPbITHIC

LEHTPAIN30BaHHbIC U JACLECHTPAT30BaHHbIC

BOJISTHEIC M [TApOBEIE

OIHOTPYOHBIEC 1 MHOTOTPYOHBIE BOASHBIC

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

IPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOAUYHOMY

H3mMeneHue pacxoa TEINIOHOCUTENS IIPH IIOCTOSTHHOM €ro TEMIIEPAType OTHOCUTCS K METOJLy PETyIMPOBaHUs TEIUIOBOM HAIPY3KH:
KOJINYECTBEHHOMY

IPEPBIBUCTOMY

Ka4eCTBEHHOMY

CE30HHOMY

KPYIJIOTOAUYHOMY

B He3zaBHCHMBIX CXeMax MPUCOETUHEHHS TETIOHOCUTENb TOCTYIaeT
HETOCPEICTBEHHO M3 TEIUIOBBIX CETEH B OTOMUTENbHBIE TPUOOPHI
U3 TEIUIOBOM CEeTH B IIOJIOTpeBATENb

13 MOAO0TPEBATENS B TEIUIOBYIO CETh

HEINOCPEICTBEHHO M3 TEIJIOBBIX CETEH B aKKyMYJISATOPD
HEIOCPEICTBEHHO U3 TEIJIOBBIX CETEll B CMECUTEINbHBIN y3el

B ogHOCTYNEHYATHIX CHCTEMAaX TEINIOCHAO0KEHHUS TOTPEOUTENN MPUCOCTHHSIOT !
HEINOCPEICTBEHHO K TEIJIOBBIM CETAM

k LITII

k MTII

K KOTEJIbHON YCTaHOBKE

K TEIUIOBOMY Y311y




CereBas BoJIa UCIIOJIB3YETCS KaK TPEIoINasi Cpesa Ui HarpeBaHHUs BOAOIPOBOIHOM BOAKI B!
OTKPBITBIX CHCTEMax

3aKPBITBIX CHCTEMAax

MapOBBIX CHCTEMax

OJHOTPYOHBIX CUCTEMaX

MHOTOTPYOHBIX BOJISHBIX CHCTEMax

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

B HE3aBHCHUMBIX CXEMax IPHCOCANHEHHS

B OTKPBITBIX CHCTEMax

OJHOTPYOHBIX CUCTEMaxX

MHOTOTPYOHBIX CHCTEMAaX

Jlns peryaupoBaHUs TeMIIEpaTypsl BOABI B IIOJAIOIIEM TPYOOIIPOBO/iE TEIUIOCETH YC-TaHABIUBAIOT!
IpsI3€BUKU

HOJ0rpeBaTENN

3J1EBaTOPbI

HOJIUTOYHBIE HACOCHL

KOH/ICHCATOCOOPHUKH

ITocTosHCTBO pacxo/aa BOJBI 00ECTIEUNBACTCS:
peryssTopamMu pacxoza

PETYIATOPAMU TEMITEPATYPHI

JPOCCETbHBIMH Iai0aMu

MOJI0rPEBATEIAMHU

3JIeBaTOpaMu

[IlepoxoBaTOCTHIO TPYOBI HA3BIBAIOT:

TypOYJIEHTHBINH PEXKUM ABMKEHHS TEITIOHOCUTEINS

BBICTYIIBl 1 HEPOBHOCTH, BIMSIOLIME HAa JUHEHHbBIE IOTEPU AABICHUS
THJIPABIMYECKUE COIIPOTUBIICHUS

MOTEpH Haropa Ha FMPaBIHYECKUE COMPOTUBICHUS

MOTEPH TEMIEPATYPHI TETIIOHOCUTENS

I[aBJIeHI/Ie, BBIPA)KEHHOC B JIMHEHHBIX CANHNIaX U3MEPEHUS, Ha3bIBACTCA:
THUAPOJUHAMUYCCKUM JTaBJICHUCM

MNbE30OMCTPUICCKUM HAIIOPOM

TCOMETPUICCKHUM HAITOPOM

CTaTHYCCKHUM IaBJICHUCM

HU30BITOYHBIM JaBJICHUEM

IIpenensHO AOMYCTUMBIN HAMOP AJISL UyTYHHBIX PaldaToOpOB:
80 m

140 m

60 M

20 M

200 m

ABapwuifHasi MOAMNTKA B 3aKPBITHIX CHCTEMaX TEIUIOCHA0XKEHHs IIPeyCMaTPHBAETCS B pa3Mepe:
2%

12%

22%

90%

33%

T'unpaBnuyeckuM peKUMOM TEIIOBBIX CETEH OIpPENENAeTCs:

B3aUMOCBS3b MEXy TEMIIEPaTypoil TEMIOHOCHTENS U €r0 PacXoJoM

B3aUMOCBS3b MEX/Y PACX0JIOM TEINIOHOCUTEIS U JaBJICHUEM B Pa3IMYHbIX TOUKaX CUCTEMbI
B3aUMOCBA3b MEX]Y PACXOIOM TEILIOHOCUTEIIS U €I0 COIPOTUBICHUEM

TUJPaBINYECKUE COMPOTUBICHUS

K03 (PUINEHTOM TEIIIONPOBOJHOCTH

Pacuer rugpaBIuYecKoro pexiuMa CBOIUTCA K OIPEACTICHHIO !
HOTEpPb JIaBIECHHMS ITPU U3BECTHBIX PacXo/iax BObI

PacxoI0B BOJBI TIPH 33JaHHOM IaBJICHUN

COIIPOTHBIICHUS CETH

K02(hprIHeHTa TEIIONPOBOAHOCTH




IMOTEPb TEMJIOTHI TCIJIOHOCUTEIIA

PenyknmonHo-oxmaautensable yeraHoBkH (POY) cimyxat ms:
[10/1I0rpeBa CETEBOM BOIbI

BBIPaOOTKH OCTPOTO mapa

CHIDKCHHS JaBJICHHS M TEMIIEPaTyphl OCTPOTO Hapa

3aIIUTHI TEIUIOIPOBOIOB OT BO3ACHCTBUS aTMOC(HEPHBIX 0CAIKOB
UUPKYJISIAN TEIIOHOCHTEIIS

ITapoBble KOMIIPECCOPHI CIIyKaT [UIA:

HOBBIIIECHYS JABJICHUA IIapa

HOBBIILIEHUS TEMIIEPATYPHI I1apa

IIOHMYKECHUS JIaBJICHU I1apa

obecrieueHus! UPKYIAUN TEINIOHOCUTEIS

3aIUTHI TEIJIONPOBOAOB OT BO3ICHCTBHSA aTMOC(HEPHBIX 0CaIKOB

Jeasparust npeaHa3Ha4YCHA JIS:

yIaJleHHs U3 BOJbl PACTBOPEHHBIX COJIEH

yaalleHus U3 BOJbI TPyOOIMCTIEPCHBIX IPUMECei
yAAJICHHS U3 BOABI KUCIOPOAA U YIIICKUCIIOTO rasa
yIaJeHus U3 BOABI HaKuTIeoOpazoBaTenei
CHWKEHHUS JABJICHUA U TEMIIEPATYPBI OCTPOTO Iapa

CucTteMa OTOTUICHHS TIOTYJaeT TEIUIO0 HE3aBUCUMO OT CUCTEMBI TOPSTYETO BOIOCHAO-)KCHUS TIPH:
CBSI3aHHOM 1OJ1aue

CMEIIaHHOM Hmoaaye

HE3aBHUCHUMOM mogave

3aBUCUMOM Mogade

HOpMAJIbHOM 1oJaue

CxeMBbI c60pa KOHJACHCAaTa B IIAPOBBIX CUCTCMAX OBIBAIOT:
OTKPBITBIMU U 3aKPBITBIMUA

napaJuieJIbHbIMHU U OCJICA0BATCIbHBIMN

NPpAMOTOYHBIMU U IPOTUBOTOYHBIMHU

3aBUCUMBIMHU U HC3aBUCHUMBIMHA

MPSAMOTOYHBIMU U CMCIIAHHBIMU

JIiis moieprkaHus 3aaHHBIX TAPaMETPOB TETTOHOCUTEIS, TIOCTYIAIOMIETO B CHCTEMBI OTOIICHUS, TOPSIYETro BOIOCHA0KEHHS
TEIUIOBBIE MyHKTHI OCHAIIAIOTCS:

KOHJIEHCaTOCOOpHUKAMU

CMECUTENILHBIMU HaCOCaMH

aBTOMAaTUYECKHUMH PETYISATOPAMU

TpsI3eBUKAMH

3aMOpPHON apMaTypoit

PerJ'IHTOpI)I, pa60Ta10m1/1e C UCMIOJIb30BAHUEM IMOCTOPOHHETO UCTOYHUKA DHEPTUM, HA3bIBAIOTCA:
peryJIaTOpaMHy JaBIEHUS

peryisTopaMu TeMIepaTypbl

00paTHBIM KJTallaHOM

peryisaTopamMy IpsMoro JeHCTBUs

pEryisaTOpaMHt HEMpPsAMOTO JICHCTBHSI

CucteMsl TOpA9ero BOMOCHA0KEHHS , COCTOSAIINE TOIBKO U3 OMAIOIMNX TPYOOIIPOBOOB, HA3BIBAIOTCS:
KOJIBLIEBBIE

3aKpBIThIE

LHUPKYJISILIMOHHBIE

TYIUKOBBIE

LEHTPAIU30BAHHBIE

COBOKYITHOCTH MEPONIPHUATHH 0 H3MEHEHHIO TEIUIOOTAAYN IPHOOPOB B COOTBETCTBUH C M3MEHEHNEM TIOTPEOHOCTH B TEILIE
HarpeBaceMbIX MU CPE/l, Ha3bIBACTCA:

peryaupoBaHUEeM OTITyCKa Terlia

AKKyMYJIIPOBaHHEM TeIlIa

OTIPECCOBKOM CHCTEMBI TEIUIOCHA0KEHUS

MPOMBIBKO# CHCTEMBI TEIUIOCHAOKECHHS

HCTIBITAHUEM CHUCTEMBI TEIUIOCHAOKEHUS

‘VKIIOH TEIJIOBBIX CETeH Ha ydacTKaX AOJDKEH IPUHUMATBCS:




ue 6oiee 0,002
0,2-0,8

He meHee 0,002

HE UMEET 3HAUEHHUS
He 6oiee 0.05

s c6opa Biark B MOHMKEHHBIX TOYKaX TPACCH YCTPAMBaIOT!
OPUSMKU

BO3YLLIHHKH

HU3KUE OIIOPbI

CaJIbHUKOBBIE KOMIIEHCATOPbI

KaMephl

TeruonpoBoIbI MPOKIIAAbIBAEMbIE OECKaHATBHBIM CITIOCOOOM, B 3aBHCHMOCTH OT XapaKTepa BOCIIPHUSITHSI BECOBBIX HAIPY30K
MOJIPa3/ICIIOT Ha:

HOJA0IINE U 00paTHBIE

OETOHHBIE U JKEJIE300E€TOHHBIE

MAaruCTpaibHbIC U MECTHBIC

MOHOJIUTHBIE U 3aCHIITHBIE

pasrpy’KeHHbIC M HEPa3IPY:KCHHBIC

Mo mpuHIUITy pabOTHI KOMIIEHCATOPHI HOAPA3eNAIOTCA Ha!
THOKHE W BOJHUCTHIC INAPHUPHOTO THIIA

CaITbHUKOBEIC ¥ JINH30BEIE

OCEBBIC U paJHaIbHBIC

MIOJIBM)KHBIE M HETOABHKHBIE

C MIPEABAPUTEIBHON PACTSHKKO 1 Oe3 MpeABapUTEIBHON PaCTsHKKA

Jis BoCTIpUATHS YCUIIHIA, BOSHUKAIOIIMX B TEIIONPOBOAAX, U MEpeAayl X HA HECYIIMEe KOHCTPYKIMH WIIM TPYHT YCTaHABIUBAIOT:
OTIOPBI

KOMIICHCATOPbI

3aMoOpHYIO apMaTypy

KOH/IEHCAaTOCOOPHUKH

KOJIO/IBI ¥ MPUSIMKH

Jlns 3akperuieHns: TpyOoIIpoBoa B OTASIBHBIX TOUKAX M BOCHPHUSTUS YCUIIUH, BOSHUKAIOMNX Ha y4acTKaX, MPEeJHA3HAUCHBIL:
HKENe300eTOHHBIE KaHaIIbI

KOHJICHCATOCOOPHUKH

KOMITCHCATOPBI

HO/IBHIKHBIE OTIOPHI

HETIOABMKHBIE OTIOPBI

B pesynbraTe B3auMOJEHCTBUS METalIa C arPECCUBHBIMU PACTBOPAMU IPYHTA BO3HUKACT:
3JIEKTPOXUMHUYECKAs KOPPO3Hs

XUMHYECKask KOpPO3us

TEIUIO0TAaua OT TEIUIOHOCUTENS

TEIUIONOTEPU

TEMIIEPATypHOE YUIMHEHNE METaJlIa

3agadeil rTHAPABINUECKOTO PacueTa TEILUIOBBIX CeTel ABIIeTCA:
OIIpeieJIEeHHE TEIIOBBIX IOTEPh

oTIpezieieHHe IMOTePh NABJICHUS TEINIOHOCUTEIS B ANaMeTpa TpyoorpoBoaa
OTIpezieeHne JOITyCTUMOTO HaNPsDKeHUS MaTepuaia TpyObl

ofpezielieHHe TONIIUHBI CTEHKU TPYObI

OIIpeJIeJIEHHE PAaCcX0/1a TEIJIOHOCHUTENS

Pa3HoCTh HaMOPOB B MOAAIOIIECH 1 00paTHOM TMHHAX IS TF000H TOUKU CeTH Ha3bIBACTCA:
pacrosaraeMbIM HallopoM

CTaTHMYECKUM HaropoM

I'bE30METPUUECKUM HAlOPOM

CKOPOCTHBIM HallopoM

noTepei Haropa

HeiitpanbHoli Ha3bIBaeTCA TOUKA, B KOTOPOM:

CTaTUYECKUI HAMOP paBeH HYIIO

MaKCUMAaJIbHbIN IbE30METPUYECKUII HAallOp

HOJACPKUBAETCS IIOCTOSHHBIN HANIOP, KaK IIPU THAPOJIUHAMUYECKOM, TaK U IIPU CTATUYECKOM PEXUMAaX
MUHUMAJbHBIN IbE30METPUUECKUI Haop




IpU CTATUYECKOM PEKUME HATIOP COOTBETCTBYCT MAKCUMAJIBHO JOIIYCTUMOMY

OTOHJ’ICHI/IC, IIpu KOTOPOM I¢HepaTOp TCIJIa U Hal"peBaTeJ'IBHBIﬁ HpI/I60p KOHCTPYKTHBHO CKOMIIOHOBAHbI BMCCTC U YCTAHOBJICHBI B
00orpeBaeMOM MMOMEIIEHNH, HA3bIBACTCSI:

MECTHBIM

LECHTPAJIbHBIM

BO3yILIHBIM

BOJAHBIM

apoBbIM

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

MCCTHBIC U ICHTPAJIbHBIC

JIYYUCTHIC, KOHBEKTUBHBIC, ITAHCIIBHO-JTYYUCTBIC

KOHBEKTHUBHBIC U paIHallUOHHBIC

HHU3KOTI'0, BBICOKOI'O JaBJICHUA

OCHOBHBIM BJIEMEHTOM CHCTEMBI OTOILIEHUS SIBIISIOTCS:
reHepaTop Teria

HarpeBarelbHble IPHOOPBI

TEIIOMPOBOIBI

oborpeBaeMble MTOMEIICHHS

KOTebHAst

OTtonuTensHbIH TPHOOP, BHIIOIHEHHBIH U3 CTATBHBIX TPYO, HA KOTOPHIE HAHOCUTCS IIIACTHHYATOE OpeOpeHNe, Ha3bIBACTCs:
pagnaTopom

OTOIHTENBHOMN MaHENbIO

peOpHcThIe TPYOBI

3MEEBHKOM

KOHBEKTOPOM

CucteMsl BOASHOTO OTOIUICHHUS IO CIIOCO0Y IMPKYIISINHU BOJBI ACNIATCS Ha:
C €CTECTBEHHOM LIUPKYJISLMEN U C HACOCHOW UPKYJIALUEH

JIByXTPYOHBIC M OTHOTPYOHBIC

MECTHBIE U LIEHTPAJIbHBIE

TYIMUKOBBIE U C MOMYTHBIM JIBKECHUEM

C BEpXHEW U HIKHEW pa3BOJKOU

ITo mecTy pacnooXeHus paclpeAeTUTENbHBIX TOPH30HTATIBHEIX TPYOOIIPOBOIOB TOPSYETro BOJOCHAOKCHUS CHCTEMbI OTOILICHUS
JETSITCS HA CUCTEMBI:

C €CTECTBEHHOH HUPKYISALMEH U ¢ HACOCHON LUPKYIAHeit

C BEpXHEH 1 HIKHEW pa3BOIKON

JBYXTpYOHBIC U OXHOTPYOHBIE

TYMHUKOBBIE U C TIOMYTHBIM JBHXEHHEM

MECTHBIC ¥ [ICHTPAJIbHBIC

CucTeMbl TapoBOro OTOIUIEHUS IO CBA3U € aTMochepoil ObIBaIOT:
HH3KOTO, BBICOKOTO JaBJICHUS

JIBYXTPYOHBIE U OXHOTPYOHBIE

3aMKHYTBIE U PA30MKHYTHIE

OTKPBITHIE M 3aKPBITHIE

TYIHUKOBBIE U C TIOIYTHBIM JBHKCHIEM

IIpu HE06X0MMOCTH MOHMKEHHUS IaBICHUS Napa MepeJ] CUCTEMOH MapoBOT0 OTOIJIEHHUs YCTaHABIMBAIOT:
PEOYKLMOHHBIE KIIaIlaHbl

KOHJIEHCaTOOTBO UMK

Hacoc

PEryIsTOp IaBICHUSL

3J]1€BaToOP

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

C €CTECTBEHHO! LIUPKYJIALUEH U C HACOCHOU LIMPKYJIALUEH

PELUPKYIAIHOHHBIE U IPAMOTOYHBIE

TYMHUKOBBIE U C TIOMYTHBIM JBHXEHHEM

HapoBO3YIIHBIE, BOJOBO3/YIITHbIE

B TMOMEHICHHUAX, B KOTOPBIX BO3AYX HE 3arpsA3HEH BPCAHBIMU BEHICCTBAMU NPUMEHAIOT CUCTEMbBI BO3AYITHOT'O OTOIJICHUSA:




C YaCTHMYHOU peLMpKyIALueH
C MOJTHOM penupKysuuen
HIPSIMOTOYHBIE

C MapaJuleNbHbIMU CTPYSIMHU
C BEEpPHBIMU CTPYSIMHU

EMKocTh, peaHa3sHadeHHAs JUIS XPAHSHUS TOps9Ieii BOABI B IENIAX BRIPAaBHUBAHMSA CYTOYHOTO Tpadika pacxoia BOJBI B CHCTEME
TEIJIOCHA0KEeHUS, a TAakoKe JUIS CO3AaHMS M XPaHEHHUS 3araca MOAITNTOYHON BOABI HA HCTOYHHKE TEIIOTHI, HA3bIBAETCS:

KOTeN

KOHJICHCaTOCOOPHHUK

BOJIOTIOJIOTPEBATENb

IPsI3EBUK

0ak-aKKyMyJISITOp Topsiaeid BO/IbI

HTII- sTo0:

MYHKT MOAKIIOYEHHUS CHCTEMbI OTOIUICHHSI, BEHTWISIIIUK M BOJTOCHA0XKEHHS 3aHHS K PACTIPEICTUTEILHBIM CETAM CUCTEMBbI
TEIUIOCHA0XKEHHS MUKpOpalioHa

MYHKT MTOAKIIIOYEHHS CUCTEMBI TEILIONPOBOIOB MUKPOPAOHa K PaCIPEAETUTEIEHBIM CETSIM TOPSYEro TeTUIOCHA0KEHHS U
BOJIONIPOBOA

E€MKOCTb, MPEIHa3HAYCHHAS IS XpPAaHESHHUS ropsiueii BOJBI B LIENIAX BEIPAaBHUBAHUS CYTOYHOTO Tpaduka pacXxoja BOJbI B CHCTEME
TEIUIOCHA0XKEHMS, a TAKXKe JJIST CO3JIAHUS M XpaHEeHHs 3amaca MOAIMUTOYHOM BOJIBI HA HCTOYHHUKE TETIIOTHI

COBOKYITHOCTB YCTPOHCTB, 00€CIIEUNBAIOLINX HATPEB XOJIOJHON BOJBI M pacipeiesieHre ee Mo BoAopa30opHbEIM Ipudopam
KOMIUIEKC 000PY/I0BaHUs, C IIOMOIIBIO KOTOPOTO CUCTEMAa OTOILICHHSI, BEHTUIISILIMM U KOH-TUIITHOHUPOBAHMS BO3IyXa
MIPUCOEANHSIETCS K TEIUIOBBIM CETSIM

COBOKYITHOCTb YCTPOWCTB, IpeTHA3HAUCHHBIX AJIS IepeJaull U pacipeieNieHus TeMI0Th OT UCTOUYHHUKA K TOTPEOHTEINsM,
Ha3bIBACTC:

BOJIOTMIOJIOTPEBATETD

KOTEJbHas

TEIUIOBAs CETh

ToI

aOOHEHTCKHI BBOJT

COBOKYITHOCTB YCTPOWCTB, 00SCIICYHBAIOIINX HATPEB XOJIOAHOW BOJIBI U paclpeielieHHe ee IO BOAOPa30OpHBIM pudopam,
Ha3bIBACTCS:

TEIIOBasI CETh

CHCTeMa TEIIOCHA0KEHHUS

LTI

BOJIOTIOZIOTPEBATEINb

CHCTEMa ropsiYero BOAOCHAOKCHUSI

C kxaxoil IepHOANYHOCTHIO JOJDKHBI Pa3padaThIBaThCA THAPABINIECKHE PEKIMBI BO-IASHBIX TEILUIOBBIX CETeH /I OTOMUTENHHOTO U
JIETHETrO IepHoI0B?

OJIIMH a3 B IIATH JET

HE peke OHOTO pa3a B TPH rojia

€KEroTHO

©KEKBapTAIBHO

Kem yTBeprkaaroTCs TOOBBIC IIAHBl PEMOHTOB TEIJIOBBIX SHEPTOYCTAHOBOK?

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

HAYaJIbHUKOM CITY’KOBI ITPOU3BOACTBEHHOTO KOHTPOJIS

PYKOBOZMTENIEM OpPraHu3aluu

Mo:KHO M IPUMEHATH 3aMOPHYIO apMaTypy B KaUeCTBE Peryaupyromei?
MO’KHO Ha TpyOOTIPOBOJAxX TEIUIOBBIX CeTel

MOYHO, €CJIH €CTh pa3penieHre PocrexHnamzopa

MOXXHO, €CJTH 3TO MPEITyCMOTPEHO MPOEKTOM

HE JIOMTYCKAEeTCsI HY MPU KAKUX YCIOBHIX

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

MIPUMEHSIOTCS BCE BUABI 3arTyIIEK

TUTOCKHUE MIPUBAPHEIE C pedpaMu

TUIOCKHUE HAKIIQJHbIC TIPUBApHBIC




5.4. MeToauka olleHKH 0CBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

OreHka KypcoBO# paboTHI ABIAeTCA KOMILIEKCHON. [Tpu 3TOM yunuThIBaroTCA ciemyronye GpakTopsl: akTyadbHOCTh BEIOpAaHHOM
TEMBI; JIOTHYHOCTh METOJUKH pacyeTa; CBOOOJHOE BIaJEHHE METOANKOMN pacuera; KyJIbTypa 0(pOpMIICHHS MTOSCHUTEIBHOM
3aITICKH; CaMOCTOSATEIBHOCTE BEIBOJIOB. Bce 3T0 CyMMUpYeTCs B HITOTOBYIO OICHKY.

OreHKa pe3ynbTaToOB 3aMUTH KYPCOBOTO IMIPOEKTA OCYIIECTBIISAETCS 10 OATBHON CHCTEME («OTIIMIHOY, «XOPOIIOY,
«YAOBJIIECTBOPUTEIILHOY, KHEYIOBIETBOPHTEILHO).

OueHKa «OTIMYHO» BBICTABILIETCS, KOTIa paboTa COAEPKUT IPaMOTHO M3JI0XKEHHYIO PACUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, JIOTHIHBIM H MOCIIC0BATEILHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENIbHOH 9acTH. [Ipu 3amure
paboThI 00yUarOMIKiACs MOKa3bIBaET MTyOOKUE 3HAHUS BOIIPOCOB TEMBbI; CBOOOIHO ONEPUPYET PACUETHBIMU TaHHBIMH; JIETKO
OTBEYAET Ha ITOCTABJICHHBIC BOIPOCHI.

OneHKa «XOpPOII0» BEICTABIIACTCS, KOTAA pab0oTa COEPKUT IPAaMOTHO H3JIOKEHHYIO PACUETHYIO 0a3y, XapaKTepHU3yeTCs
OTCYTCTBHEM OIIMOOK B PacueTax, JOTHIHBIM H MOCIIC0BATEIHHBIM H3I0KEHIEM MaTepHaa B HOSCHUTEIbHON 9acTh. [Ipu 3amure
paboThI 00yUarOIIKICs MOKa3bIBACT 3HAHUSI BOPOCOB TEMBbI; 0€3 0COOBIX 3aTPYIHEHUH OTBEYAET HA MOCTABJICHHBIE BOIIPOCHL.
OueHKa «yZOBIETBOPUTEIHHO» BBICTABIISETCS, KOT/Ia paboTa CONEPKUT PAcCUeTHYIO 0a3y, XapaKTepU3yeTcs HATNINEM OTAEIbHBIX
ommbOok B pacuerax. IIpu 3ammre 00ydaroIuicst IPOSABISIET HEYBEPEHHOCTb, ITIOKA3bIBACT ClIa00€e 3HAHUE BOIIPOCOB TEMBI, HE 1T
HOJIHOT'O, apTYMEHTHPOBAHHOTO OTBETA HA 331aHHBIC BOIPOCHI.

OLeHKa «HEYIOBIETBOPUTEIHHO» BBICTABIIAETCS, KOT/Ia paboTa HE COAEPKUT pacyeTHYIO 0a3y, He OTBE4aeT TPEOOBaAHMSM,
M3JI0’KEHHBIM B METOIMYECKUX YKa3aHHIX, HIMEEeT 3HAUNTEeNbHBIC ONTHOKY B pacderax. [Ipu 3ammre oOydaromuiics 3aTpyqHseTcs
OTBEYaTh Ha MOCTABICHHBIEC BOIIPOCHI IO TEME, HE 3HAET TEOPUH BONIPOCA, IIPH OTBETE JOMYCKAET CYIIECTBCHHBIC OIIHOKH.
[IpoxosxaeHne KOHTPOJILHOTO MEPONPHSTHS 110 3aIUTEe KypCOBOI pabOThl CYMTAETCS BHIIOJIHEHHBIM YCIIEIIHO, ECIIHU IIPHU €ro
OLICHUBAHMH MOJTy4eHA OLIEHKA HE HIKE «YJOBICTBOPUTEIHHON.

KpuTepnu oLieHUBaHMS OTBETA HA HK3aMEHE

O1LeHKa «OTIIMYHO» BBICTABISIETCS, KOTa 00YUAIOIMICS IEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HAHMS, BIIAJICET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHIS, IPHBOUT IPUMEPEI, TIOKa3bIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEedbi0 M CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILIO» BBICTABIISAETCS, KOTAa 00yJarouiicss JeMOHCTPUPYET NPOYHBIC TEOPETHYESCKHE 3HAHUS, BIAaJEeT
TEpMUHOJIOTUEH, AeNIaeT apryMEHTUPOBAHHBIC BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO P 3TOM JIEIAET HECYIIECTBEHHBIC
OIIHMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH MTPEIoAaBaTeleM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABILSIETCS, KOTIa 00yJaroIUics HErTyOOKIe TeOpETUIeCKHe 3HaHUS, IPOSIBIISAET cI1abo
copMHpPOBaHHBIC HABBIKM aHAJIN3A SIBJICHUHI U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOJIBI U
TPUBOINTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNS, JENaeT OIUIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTENIEM.

OlLieHKa «HEYJOBIETBOPUTEIBHO» BBICTABIISCTCS, KOTAA 00yJaroluiicss JeMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IIPEAMETa,
HE YMeeT JIeNaTh apryMEHTHPOBAHHBIC BBIBOIBI 1 IPHBOIUTH IIPUMEPHI, HE BIAaJECT TEPMUHOJIOTHEH, IIPOSBIISLET OTCYTCTBHE
JIOTHYHOCTH U TTOCTIE0BATENEHOCTHIO U3IIOKEHNUS, AENAeT OMIMOKH, KOTOPEIe HE MOJKET UCIIPAaBUTh JaXKe IPH KOPPEKIINH
IpernojaBaTeNeM.

ITpoxoskieHre KOHTPOJIBHOTO MEPOIPHATHS IO cllaye 9K3aMEHA CUUTACTCS BHITOJIHEHHBIM YCIICIITHO, €CJIH IIPH €r0 OLICHUBAHUI
TMIOJTy4eHA OLIEHKA HE HIKE «YIOBICTBOPUTEIHHOY.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka W3parenscTBoO, TO1, 3I11. aapec
JI1.1 | Aaucmmos I1.H. M CcTOYHHNKY U CHCTEMEBI Womkap-Oma : [II'TY, 2018,
TEIUIOCHA0XKEHHS : yaeOHOe http://biblioclub.ru/index.php?
mocoOue 1Mo KypcoBOMY page=book&id=494051
MPOEKTHPOBAHHIO
JI1.2 | E.B. Muxaiinumus, TemnocHa0XEHUE KILTBIX ExarepunOypr : 3gaTenscTBO
I0.1. Tonctona ; paifoHOB : yueOHOe mocobue Ypansckoro ynusepcurera, 2012,
Hay4. pea. H.IL. http://biblioclub.ru/index.php?
[upsieBa page=book&id=239829
JI1.3 | ®erkynnos M.P. ABTOHOMHBIE CUCTEMBI VapsHoBek : Yl TV, 2011,
TEIUIOCHA0XKEHUS : yIeOHO- http://biblioclub.ru/index.php?
MpaKTHIECKOe IMocoOue page=book&id=363224
JI1.4 | ABnronun E. T VIcTOYHMKH U CUCTEMBL Mockga ; Bonorna : Undpa-Umxenepus,
TEIUIOCHA0KEHHS: TETIOBEIE 2019, https://biblioclub.ru/index.php?
CETH U TEIUIOBBIE MYHKTHI : page=book&id=564782
y4eOHUK

6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBoO, rOf, 31. 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
[arposa
JI2.4 |B.W. lapanos, M.E. TexHomoruu odoecreyeHust Mocksa: HoBocTu TemnocHabxeHus,
Opor MHKOBOW HATPY3KH 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 | 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-
o nucuuiuiae «Vcrounuku 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»
D1 | Dnexrponnsiii kypc MOODLE https://moodle-nf.misis.ru/
32 | Onnaiin 6ubnuorteka bubimokyo https://biblioclub.ru
D3 | Hayunas snekrponHast 6MOIHOTEKA https://cyberleninka.ru/
D4 |Hayunas anekrpoHHas 6MOIHOTEKA https://www.elibrary.ru
6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust
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. Tlepeyens NHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
.1 |window.edu.ru - eruHOE OKHO JOCTyNa K 00pa3oBaTeNbHBIM pecypcam

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasunauenune

OcHarieHnne




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, antuBupyc 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.




