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k OITOIT BO 13.03.01 TemosHepreTHKa U TEIUIOTEXHUKA
HpOMBIIHJ'IeHHaSI TCIUIOOHEPICTHUKA

Pabouas nmporpamMma JUCHUILIAHBI

M cTOYHNKH M cHCTeMbl TENJIOCHAOKEeHU S

3akpenieHa 3a nogpasaencaueM  Kadeapa anekTpo3anepreTuku u djexkrporexuuku (HosoTpounkuii gpuauan)

Hanpasnenue noaroroBku 13.03.01 TennosHepreTHka 1 TEIIOTEXHUKA

O6pazoBarenpHas IporpaMma 13.03.01 TennosHepreTuka U TemnoTexHUKa / [IpoMbIIuIeHHAS TEIIOYHEPreTHKA
Kanugukanms Bakanasp

®opma o0yueHHs 3a049Hast

Ofmas Tpy10eMKOCTh 5S3ET Buns! koHTpoOIIs Ha Kypcax:

Yacos 1o yueOHOMY TUIaHY 180 IK3ameH 4

KypcoBasi padora 4

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kypc 4

Bun 3ansuii vil | PII Hroro
Jlexuun 8 8 8 8
JlaboparopHbie 4 4 4
IIpakTuyeckue 10 (10 |10 |10
Uroro ayn. 22 (22 |22 |22
KonrakTHas pabora 22 122 |22 |22
Cam. pabota 149 | 149 | 149 | 149
B tom uncne cam. pabora
B pamkax ®OC
Yacel Ha KOHTPOJIb 9 9 9 9
Htoro 180 | 180 | 180 | 180




IIporpammy coctaBuia(u):

K.m.n, ooyenm, bywyee Anmon Huxoraesuu

Pabouast mporpaMma JHUCIHIUTHHEBL

M CcTOYHMKHN U CHCTEMBI TEMJIOCHAOKEHHUS

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.01_24 Temnmosmepretuka u TtemnoTexuuka [IpIITO 3aou.plx, yrBepkaenHoro YuensiM coBetom HUTY MUCHUC B
cocraBe cooreTcTBytomeid OIIOIT BO 13.03.01 TemmosHepreTuka W TeIUIOTeXHHMKA [IpOMBIIITIEHHAs TEIIOIHEPreTUKa
poTokou1 oT 27.11.2025 Ne68.

Pabouast mporpamma otoOpeHa Ha 3aceJaHun
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonutens noapaznenenus Maxupuna Panca EBrenpeBHa.



1. HEJIX OCBOEHUSA

1.1 HCHB OCBOCHUA TUCHUIUIMHBI: U3YYE€HUE OCHOB TECIUIOBBIX U THAPABINYCCKUX MIPOLECCOB B CUCTEMAX TEIUIOCHAOKEHHUS.

1.2 3a;:[aq1/1: N3YYUTH TCIJIOBBIC CXEMBI HICTOYHUKOB TCIUIA, METOABI pacucTa TEIIJIOBBIX CXEM U 35160pa OCHOBHOI'O U
BCIIOMOTI'aTCJIBHOI'O o6opyu03aHI/m HNCTOYHUKOB; U3YUNUTh CUCTEMbL TEIUIOCHA0KEHUS HpCL[HpPI)ITPIfI, MCTOJBI TCIIJIOBOIO,
TUAPABIIMYCCKOIo U MPOYHOCTHOI'O pacqéTa TEIJIOBBIX CETEH.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.B

2.1 TpeboBanus k Hpe}]Ba]PHTeJILHOﬁ NOJAroTOBKe 00y4arouerocs:

2.1.1 | DHepreTnyecKkuil MEHEHKMEHT

2.1.2 |HaueprarenbHasi FeOMETPHS U HHKEHEpHAst TpaduKa

2.1.3 |IIpuxnagHas MexaHUKa

2.1.4 | IIpupotooXpaHHbIC TEXHOJOTHH Ha 0OBEKTAX TETUIOIHEPTCTUKHI

2.1.5 | OcHOBBI TpaHCHOPMAITUH TEILTOTHI

2.1.6 |Harmerarenu u TEIIOBLIE IBUTATEIN

2.2 JucuunianHbl (MOXYJIN) U NPAKTHKH, JJI8 KOTOPHIX OCBOEHUE JAHHOM TUCHUTIINHBI (MOAYJI) HEOGX0UMO KaK
npeaecTByIOIIee:

2.2.1 |IoaroToBka k mpoleAype 3alIUThI U 3aIUTA BBITYCKHOW KBATU(HUKAIIIOHHON pabOTHI

2.2.2 | TeXHOIOrMYECKUE SHEPrOHOCUTEIH MIPEAIPUATUI

2.2.3 | DueprocOepekeHrE B TEITIOIHEPTETUKE M TETUIOTEXHOIOTUH

2.2.4 |Hayduno-uccrnemoBarensckas pabora

2.2.5 |IIpennuruioMHas NpakTUKa

2.2.6 |DnexrpocHabxeHHE W 000PYyI0BAaHHE TPOMBIILICHHBIX TIPEIIPUATHI

2.2.77 |OnexTpuyeckas 4acTh TEIJIOBBIX JIEKTPOCTAaHIIUN

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMH

OIIK-3: Cnoco6eH 1eMOHCTPHPOBATH NPUMeHEHHE OCHOBHBIX CIIOCO0O0OB MOJTy4YeHHsI, TPe0dpa3oBaHus, TPAHCIIOPTA U
HCHO/Ib30BAHUS TEMJIOTHI B TEMI0TeXHHYECKNX YCTAHOBKAX H CHCTeMax

3HaTh:

OIIK-3-31 cneun¢uky odecrnedyeHns: TEXHUUECKOTO OCHAIIEHUs pabouuX MECT ¢ pa3MelIeHHEM TEXHOJIOTHYECKOro 000pyI0BaHuUS U
0CBaMBaTh BBOAUMOE 000PYAOBAaHHE JUIS CHCTEM TEIIOCHAOKEHHS

IIK-1: Cnnocoden NMPOCKTHPOBATH U KOHCTPYHUPOBATH KOTECJIbHbIEC, HEHTPAJbHBIC TENMJI0BbIC H MAJIbIE€ TCIVIOUCHTPAJIH, a
TAKKe TECNJIOBbIC CETH C HCITOJb30BAHUEM HI/l(prBLIX TEeXHOJIOTHIA

3HaTh:

ITK-1-31 MeTomuKH onpeaesieHus TOTPEOHOCTH B YHEPTOHOCHUTEIISAX; COCTaB 000PYIOBAHHS HHKCHEPHBIX CHCTEM
BO3JIyXOCHA0XEHNS, BOJIO-, Ta30- U XOJIOI0CHA0KEHIS

OIIK-3: Cnioco0eH 1eMOHCTPUPOBATh MPUMEHEHHE OCHOBHBIX CIIOCO0OB MOJTy4YeHHUs, MPeodpa3oBaHus, TPAHCIOPTA U
HCNOJb30BAHUA TCIVIOTHI B TCIVIOTEXHUYECKHUX YCTAHOBKAX H CUCTEMAX

Ymers:

OIIK-3-VY1 onpenensith pacueTHBIE HArPY3KH ISl IPOCKTUPOBAHUS TEXHOJIIOTHYECKUX CUCTEM T1I0J]a4l YHEPrOHOCHUTEIIECH
noTpeduTeNsIM

ITIK-1: Cnoco0eH NpoeKTHPOBATh M KOHCTPYHPOBATh KOTeJbHbIE, HEHTPAJIbHbIE TEIVIOBbIe H MaJIble TeIUVIOLEHTPAJIH, a
TaKsKe TeIJIOBbIE CETH C UCN0/Ib30BaHHeM HH(PPOBLIX TEXHOJIOIHIA

Ymerh:

[IK-1-Y1 nmpoexTHpoBaTs 1 KOHCTPYHPOBATh 00OPYIOBAaHHE CHCTEM II0/Iaul SHEPTOHOCUTEIEeH

OIIK-3: CriocoGeH 1eMOHCTPHPOBATHL IPHMEHEHHE OCHOBHBIX CIIOCO00B MO/Iy4eHH 1, IPe00pa3oBaHus, TPAHCIIOPTA U
HCHOJIb30BAHUS TEMJIOTHI B TEMJIOTeXHNYECKNX YCTAHOBKAX U CHCTeMAaxX

Baanern:

OIIK-3-B1 mpuemaMu 1 METOJaMH aHAIH3a IPH IPOBEJCHUN PACIETOB IOKa3aTeIeH 1 MapaMeTPOB CHCTEM TEIIIOCHAOKEHUS
OpeAnpUATHI ¢ IPUMEHEHHEM KOMIBIOTEPHBIX CHCTEM

IIK-1: Cnocoben MPOEKTUPOBATH U KOHCTPYUPOBATH KOTEJIbHBIEC, HEHTPAJIbHBIEC TENJIOBbIC 1 MAJIbI€ TEIIJIOUEHTPAJIH, A
TAKXKE TENJ0BbI€ CETH C HCITOJIb30BAHUEM HI/I(bPOBLIX TEeXHOJIOTUM

Baagern:




[IK-1-B1 HaBBIKaMU U METOJaMHU PabOTHI ¢ HOPMATUBHBIMU U IIPABOBBIMH JOKYMEHTaMHU B 00IaCTH TEIIOIHEPTeTHKH 1

TEIUIOTEXHUKH
4. CTPYKTYPA U COAEP)KAHUE
Kox HanmenoBanue pasgejoB n | Cemectp | Yacos | @opmupyemsble | Jlutepatypa | Ilpumeuyanue KM Beinoan
3aHATHUS TeM /BUJ 3aHSTHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIit pecypchl padoThI
Pasgen 1. Cucrembl
TeNJI0CHAOKeHU S
NpeAnpUsiTHIA.

1.1 TermoBbie Harpy3ku. MeTo bl 4 4 OIIK-3-31 J.1 KM1,K P1
pEeryIupoBaHus OTIyCKa OIIK-3-VY1 JI1.2J12.1 M2
Teruia. Beioop OIIK-3-B1 TIK- | JI2.2 JI2.3
TEIUIOHOCUTEJIECH U CUCTEM 1-31 [IK-1-VY1 2.4
TeriocHaokeHus. TermioBsie IIK-1-B1 212233
cetd. HazHaueHue TemIoBbIX
ceTel, UX KOHCTPYKITUH,

BUJIBI IPOKJIAJIOK B CIIOCOOBI
MIPUCOETNHEHUS
MoTpeOuTENeH K TeIIoBOn
cetu. OcobeHHOCTH
MOTOKOpACIIpeIeICHUS B
KOJIBLIEBBIX CETSX.
I'mnpaBnuyeckuii ynap B
TerioBoi cetu. /Jlex/

1.2 lMunpaBnuyeckuii pacyer. 4 4 OIIK-3-31 J1.1 KM1,K P1
I'uopaBnnyeckuil pesxxum OIIK-3-V¥1 JI1.2J12.1 M2
TEIUIOBBIX ceTel. TeroBoit OIIK-3-B1 IIK- | JI2.2JI2.3
pacyeT TermIonpoBoa. 1-31 [IK-1-VY1 2.4
IIpouHOCTHOH pacuer. IK-1-B1 013233
I'unpaBnuyeckas
ycroitunBocTb. /IIp/

1.3 MoennpoBaHue TETIOBOM 4 2 OIIK-3-31 JI1.1 KM1,K
cet B MATLAB. /J1a6/ OIIK-3-VY1 JI1.2J12.1 M2

OIIK-3-B1 IIK- | JI2.2J12.3
1-31 TIK-1-Y1 2.4
IK-1-B1 2132033

1.4 OCco0eHHOCTH IKCIUTyaTalluu 4 62 OIIK-3-31 J1.1 KM1,K P1
TEIUIOBBIX CEeTEeH. OIIK-3-V¥1 JI1.2J12.1 M2
IoBblIEHUE HAE)KHOCTU OIIK-3-B1 IIK- | JI2.2JI2.3
cucTeM 1-31 TIK-1-V1 2.4
ternocHaoxeHusa. /Cp/ IK-1-B1 213233
Paszgen 2. UcTouHHKH
TeNJI0CHAOKeHU S
npeAnpUsiTHIA.

2.1 [IpombIieHHBIE KOTETHHBIE 4 4 OIIK-3-31 JI1.1 KM1,K P1
— KaK MCTOYHUKH FeHepaluu OIIK-3-V1 JI1.2J12.1 M2
tera. TOLl nmpoMbIIIEHHBIX OIIK-3-B1 TIK- | JI2.2J12.3
IPEeIPUATHH — KaKk 1-31 TIK-1-V1 2.4
UCTOYHUKU T€HEPALUH IIK-1-B1 313233
tera. /Jlex/

2.2 Ucnonk3oBanue 4 6 OIIK-3-31 JI.1 KM1,K P1
MaTeMaTH4YECKOTO OIIK-3-V1 JI1.2J12.1 M2
MOJEIIUPOBAHMS, TAKETOB OIIK-3-B1 TIK- JI2.2 J12.3
MPUKIIAJHBIX IPOTPAMM, 1-31 TIK-1-V1 2.4
0aHKOB JTaHHBIX JJIS pacueTa TIK-1-B1 213253
CUCTEM TETUTOCHAOKEHHUSI.
lMunpaBnuyeckuit
pacuet. /IIp/

2.3 UccnenoBanue cuctemsl 4 2 OIIK-3-31 J.1 KM1,K
otoruteHus. /J1a6/ OIIK-3-VY1 JI1.2J12.1 M2

OIIK-3-B1 IIK- | JI2.2 JI2.3
1-31 TIK-1-V1 2.4
[IK-1-B1 2102233




24

Y TunuzanuoHHble
KOTEJIbHBIE, TETJIOHACOCHbBIE
ycranoBku u TOII,
HCIONB3YIOUINE BTOPUYUHBIE
SHEPreTUUeCKHUe PECypCh
npennpusatiii. CoBMecTHast
padora TOII u MHUKOBBIX
koTelbHbIX. IlocTpoeHue
MBE30METPHYCCKOTO TpaduKa
HAITOpOB JIBYXTPYOHO
BOJSIHOM TEIIJIOBOM CETH.
TemnoBoii pacueT
teronposoaa. Iloctpoenue
rpaduKOB IIEHTPATBEHOTO
peryJIupoBaHus OTIYCKa
tema. HoMorpaMMHbIi MeTOf,
TUJIPABIMYECKOTO

pacuera. /Cp/

87

OIIK-3-31
OIIK-3-V1
OIIK-3-B1 IIK-
1-31 [IK-1-Y1
IK-1-B1

J1.1
JI1.2J12.1
J12.2J12.3

2.4
013233

KMI,K Pl

M2

2.5

Iloproreka k
9K3aMeHy /JK3aMeH/

OIIK-3-31
OIIK-3-V1
OIIK-3-B1 IIK-
1-31 IIK-1-Y1
IIK-1-B1

JI3.1J13.2
013233

KM2

Pasgen 3. [loaroroska k
KOHTPOJIBHBIM
MepONpPUATUAM U
BBINOJIHSIEMBIM padoTam

3.1

O0BeM gacoB
CaMOCTOSATEIILHON PaboThI HA
noarotoBky k KM /Cp/

32

O0Bem gacoB
CaMOCTOSITENbHON PabOTHI HA
moarotoBky k BP /Cp/

5. ®OHJ] OHEHOYHbBIX MATEPHAJIOB

5.1. KontpoabHble MeponpusaTHs (KOHTPOJIbHasi paboTa, TecT, KOJJIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CAMOCTOSITE/ILHOM MOJATOTOBKH

Kon

KonTposbHoe
MEPOIPUSATHE

IIposepsiemble
WHIUKATOPBI
KOMITETCHITHH

Bonpocs! 1151 moAroToBku

KM1

Bompocsr qist
YCTHOTO OTIpoca

OIIK-3-31;I1K-1-31

[IpumepHBIe BOIPOCH! ISt YCTHOTO OIIpoca

1) 3anumuTe ypaBHEeHHE TEMIOBOIO PABHOBECHS 31aHMUS.

2) YUro Takoe ko3 uImeHT HHPMIBTPAIMN U KaK OH ONpeesieTcs?
3) Kax onpenemnsieTcst pacxo/l TEIUIOTHI HA BEHTIIISAIAIO?

4) Kak onpenensercst pacxoll TEIJIOTH Ha ropsiuee BOAOCHa0KeHue?
5) Kak crpountcst ro1oBoit rpadvk MpoLOIKUTEIBHOCTH CE30HHON
TEIUIOBOH HATPY3KH I10 33TaHHBIM 3aBHCHMOCTSIM

Pacxo/0B TEIJIOTHI Ha OTOIJICHHE U BEHTIIISAIMIO OT HApYXKHOU
TeMrepaTtypsi?

6) 3aKkpBITEIC M OTKPHITBIE CHCTEMBI TeINIocHaOXeHus. [IpenmymiecTra
Y HEJOCTaTKH.

7) Ipu xaKkoii CTPYKType TETIOBOI1 Harpy3Ku BO3MOXKHO IPUMEHEHUE
OJIHO- ¥ TPEXTPYOHBIX BOISHBIX CUCTEM

TEeTIOCHAOXKEeHUS?

8) KakoBo 3HaueHHE TPYNHIOBBIX TETJIOBBIX HOACTAHINN B BOJISHBIX
TEIIOBBIX CETSIX?

9) [IpuBeauTe CXEMBI IPUCOCTUHEHUS OTOITUTEIBHBIX U COBMECTHBIX (C
TOPSYNM BOJIOCHA0KEHHEM) YCTAaHOBOK

10) Ha3oBute 0COOEHHOCTH 3aBUCUMOM M HE3aBUCUMOMW CXEM
HPUCOEANHEHUS TEMIONO-TPEONAIOMNX YCTAHOBOK a00OHEHTOB

K BOJISIHOU TEMJIOBOM CETH.

11) Ha3HaueHHe CMECUTEIBHBIX YCTPOUCTB B Y371aX MPUCOSANHEHUS
OTOIMUTEIBHBIX YCTAHOBOK K TEIIOBOH CETH.

12) YkaxxnTe BO3MOKHBIE CIIOCOOBI PETYINPOBAHIS TEITIOBOH HATPY3KH
U UX XapaKTePUCTHKH.




13) [epeuncnute 0COOEHHOCTH LIEHTPAIBHOTO, TPYNIIOBOTO, MECTHOTO
U MHAUBHYaJIbHOTO PEryITHPOBaHHUS.

14) OxapaxTepu3yiTe METOBI IEHTPATHLHOTO PETYIHPOBAHNUS?

15) Kak cTpoutcs TemmneparypHbIi rpad ik MO OTOMUTEIBHOMN
Harpyske?

16) B yem 3akmouaeTcst 0COOEHHOCTb EHTPAIBHOTO PETYINPOBAHUS
10 COBMEIIEHHOH Harpy3Ke OTOIUICHUS W TOPSIETO

BOJIOCHAOKeHUS?

17) Kak cTpouTcs OBBIIICHHBIN TEMIIEPaTypHBII Ipauk npu
Pa3HOPOAHOM Harpy3ke?

18) B uem 0cOOE€HHOCTH LIEHTPATBHOTO PETYINPOBAHUS 3aKPHITHIX U
OTKPBITBIX CUCTEM TEIUIOCHAOKEHUS?

19) B uem cocToUT MeTOMKa TMAPABINIECKOrO pacyeTa
Pa3BETBIICHHBIX TEIUIOBBIX CETEH?

20) Yxaxure 0COOEHHOCTU IMTOCTPOCHUS TbE30METPHUECKOrO TpaduKa.
21) Kak omnpeaensercs pabounii HaNop CETEBbIX HACOCOB BOJSTHOM
TeIu1oBoi ceTu? M3 Kakux ciaraeMbIX OH COCTOUT?

22) 13 xaKkoro yclIoBUS BEIOMPAETCS PACCTOSIHHAE MEXKITY
CEKI[MOHUPYIOLUTUMH 3aBHKKAMHU MarkuCTPalbHBIX TEIUIOBBIX

ceteil?

23) KakoBa OCHOBHAs I1€Jb OJIOKHPOBKH CMEKHBIX MarucTpanei
BOJISTHBIX TEIUIOBBIX ceTei?

24) Yto BXOJUT B COCTAB TMIPABIMYECKON XapaKTEPUCTUKKU CUCTEMBI?
25) B ueM cocTOUT METOJ ITOCTPOCHHUS CYMMapHOH XapaKTepHUCTHKI
TPYIIIBI M MapauIeIbHO BKIIOYEHHBIX HACOCOB?

26) B yeM cocTOUT METOA MOCTPOSHHS CYMMAapHOH XapaKTepUCTUKU
TPYHIBI M MNOCJIEA0BATENBHO BKIIOYEHHBIX HACOCOB?

27) Yto Takoe THIPaBINIECKast yCTOHIUBOCTD CHCTEMBI
TeIIOCHAOXKEHHSA?

28) C moMoIipio Kakoro K03hGUIeHTa MPOU3BOAUTCS KOTHYSCTBEHHAS
OIICHKA TUPABINYECKON yCTOHYMBOCTH

A00HEHTCKHX yCTaHOBOK?

29) Yro Takoe HEHTpanbHas TOUKA TEIIOBOM ceTu?

30) C noMoIIbI0 KaKOTO YCTPOMCTBA MO PIKUBACTCS MOCTOSHHOE
JlaBJieHUE B HEUTpanbHON TOoUKe?

31) Yto Takoe THIpaBINYECKUH yaap B TemnoBoil cetu? Kakosa ero
IpUYMHA

32) YkaxuTe OCHOBHOE Ha3HAUCHHUE TETUIOBBIX MOCTAHIIHH.

33) IlpuBeuTe MPUHIUITHATBHYIO CXEMY TPYIIIOBOH ITOICTAaHIIUT
JKUJIOTO paiioHa.

34) IlepeuncanTe OCHOBHBIC TPEOOBAHMS MIPEABIBIIEMBIC K
KOHCTPYKIUSAM TETIIOIPOBOJIOB

35) HazoBuTe cOBpeMEHHBIC METO/BI 3ALIUTHI TOI3EMHBIX
TEIUIONPOBOIOB OT HAPYKHOI KOPPO3HH.

36) YkaxuTe OCHOBHBIE METOJIBI 3aLTUTHI II013¢MHBIX TEILIONPOBOIOB
OT KOPPO3HH.

37) B uem mpenMyIecTBa 1 HEIOCTATKU TEILUIONPOBOAOB B TIPOXOIHBIX
KaHaJax, HeMPOXOIHbIX U OeCKaHaIbHBIX?

38) KakoBbl OCHOBHBIE TPEOOBaHHUS K TETUIOM30JSIIIMOHHBIM
KOHCTPYKILUSM TETJIOIPOBOIOB?

39) KakoBbl OCHOBHBIE TPeOOBaHUS K TPyOaM Uil TEIJIONPOBOAOB?
40) MeToMKa TETUIOBOTO pacyeTa IEMEHTOB TEIUIOBBIX CeTeH?

41) B gemM 3axirodaeTcs METOJ] pacdeTa TEIUIOBBIX MTOTEPh U

ko3P PuumeHTa 3pPeKTUBHOCTH TETIIOBOI H30JIALUH?

42) Yo noHnMaeTcs Moj| aBapuel 1 4TO MOHUMAETCS MOJI OTKa30M
CHCTEMBI TETIOCHAOKEHHS?

43) Ha gem 6a3upyeTcst METO OYJAaCTKOBBIX THAPABINIECKUX
UCTIBITaHUH ceTel A7Isl BBIABIEHHS yYaCTKOB, TOPAXKEHHBIX KOPPO3HUEH?
44) Iepeunciute METOIBI OOHAPYKCHUS H JIMKBHUJIAIINHU Pa3pHIBOB U
HETJIOTHOCTEH B TEIIOBBIX CETSX.

45) YkakuTe OCHOBHbIE BUIbI THIPABINYECKUX U TETJIOBBIX
UCTIBITaHUH B TETUIOBBIX CETSX.

46) Kak mpoBOJISITCS UCTIBITAHUS TEIUIOBBIX CETEH HAa TE€PMETUIHOCTD?
47) B ueM cocTOUT METOAMKA IIPOBEICHHUS TEIUIOBBIX HCIBITAHUN ceTeil
Ha MaKCHMaIlbHYIO0 TEMIIEPATypy?




KM2

DK3aMeH

OIIK-3-31;I1K-1-31

Bompocs! k 9k3aMeHy

1.Knaccudukanus cucteM TemI0CHa0KEeHHUS.

2.3aKphIThIe BOJSHBIC CHCTEMBI TETIOCHA0KeHNA. JlIOCTONHCTBA U
HemocTaTku. Crioco0BI IPUCOSANHEHUS TOTPEOUTEIeH K
3aKpBITBIM CHCTEMaM TETJIOCHAOKEHHUSI.

3.OTKpBIThIE BOASHBIE CUCTEMBI TETIIOCHa0KEeHMS. JJocCTOMHCTBA 1
HemocTaTtkd. Crioco0BI MPUCOSANHEHUS TOTpeOUTeIeH K
OTKPBITBIM CHCTEMaM TETJIOCHAOKECHHUS.

4.ITapoBble CHCTEMBI TEIIOCHA0XKEHUS. JIOCTOMHCTBA U HEIOCTATKH.
Crioco0bI TpHUCOeANHEHNS TOTPEeOUTEIeH K TapOBBIM

CHCTEMaM TeIUIOCHA0KEHUS.

5.BbI00p TEMIOHOCUTENS U CUCTEMBI TeIIoCHa0 eHusl. OCHOBHBIE
MPEeUMYILECTBA BOJBI KAK TEIUIOHOCUTENSI O CPABHEHHIO C

HapoM.

6.Kimaccuduxanys eHTpaabHbIX KOTEIbHBIX.

7. TennoBoi pacyeT KOTEIbHOM. [l KakuX XapaKTepHBIX PEKUMOB
IIPOU3BOJUTCS PAcUeT TEIIOBOM CXEMbI KOTEIBHONU?

8. IlpuHnunuanbHas TEMI0Bask CXeMa BOLOIPEHHON KOTEIbHOM.
9.IlpuHIunuanbHas TEMIoBask cxemMa JBYXKOHTYPHOH BOAOTPEHHOM
KOTEJIbHOM.

10.0cHOBHOE 1 BcIiOMOTaTeIbHOE 000pyIOBaHIE BOJOTPEHHBIX
KOTEJbHBIX.

11.IIpuHIMNManbHAas TEMIOBas CXeMa IIPOU3BOJICTBEHHOI mapoBoit
KOTeJIBbHOU (0THO/IeadpaTOpHAs CXeMa).

12 IlpyHuunuanpHas TEIUIOBAs CX€Ma ABYXJea3paToOpHOU
[IPOU3BOJCTBEHHON NTaPOBOM KOTEIbHOM.

13.0cHOBHOE ¥ BCIIOMOTraTeIbHOE 000PYI0BaHHE ITAPOBBIX KOTEIbHBIX.
14.IIprHIMNAanbHas TETJIOBas CXeMa KOMOHMHHPOBAaHHOM
(mapoBoporpeitHoit) KOTEIbHOM.

15.0cHOBHOE U BCciOMOTaTeIbHOE 000py/1I0BaHUE KOMOMHUPOBAHHBIX
(TapoBOIOTPEHHBIX ) KOTEIBHBIX.

16. KommoHOBKa 000py10BaHHS IIEHTPAIBHBIX KOTEJIBHBIX
(BomorpeitHoii, mapoBoii, KOMOMHHUPOBAHHON).

17. Metoapl peryaupoBaHUs TEILIOBOW HArpy3KH.

18. TemmepaTypHBIi rpaduK ceTeBOI BOIBI IIPH KaYeCTBEHHOM
PETyIUpOBaHUH.

19. ITocTpoeHune TemieparypHOro rpaduka ceTeBoil BOAbI IPH
KayeCTBEHHOM PETYJIMPOBAHUU TEIUIOBON HAarpy3KH.

20. 3apauu ruapaBindeckoro pacueta. OCHOBHBIE pacCUETHBIE
3aBUCHMOCTH THIPABINYECKOTO pacdyeTa BOJISHBIX TEILUIOBBIX CETei.
JIuneiiHOE U MECTHOE MaJeHNE JaBICHHUS.

21. CxeMBI 1 KOH(QUTYPAITIH TETUIOBBIX CETEH.

22. IIse3omeTpudeckuii rpaduk. [IpyuHINUIBI €T0 TOCTPOCHUSL.

23. OcHOBHBIE TPeOOBAHUS K PEKUMY JaBICHUN BOJSHBIX TEIJIOBBIX
ceTeil.

24. OnpeneneHye napaMeTPOB CETEBBIX U MOANUTOYHBIX HACOCOB.
25. O6opyzaoBanue TeIOBBIX ceTeil. Tpacca u nmpopmiib
TEIUIOMPOBOJIOB.

26. KoHcTpykiuu TetmonpoBo1oB. OCHOBHBIE TPEOOBaHHS,
IpeabABISEMBIE K TETIONPOBOIAM.

27. Iloa3eMHBbIe TEIIONPOBOABL: B IPOXOIHBIX, OTYIPOXOAHBIX U
HETIPOXOIHBIX KaHaJaX.

28. beckaHalbHbIE TEILJIOPOBOBI.

29. HagzemHble TEMIOMPOBOIBL.

30. OnopsI TEIJIOBBIX CETEH.

31. KomneHcanus TeMnepaTypHbIX YAIUHEHUH TEII0NPOBOAOB. THIIbI
KOMIIEHCAaTOPOB.

32. LlenTpanbHble TeroBble MyHKTHI. Ha3HaueHue.

33. CxeMa LeHTPaIbHOIO TEIIOBOI'O ITyHKTA.

34. ITpuOOpsI ¥ CUCTEMBI aBTOMAaTHIECKOTO PETyIHPOBAHUS OTITyCKa
TEIUIOBOH 3HEPIUH, IPUMEHSEMBIE B IIEHTPAIbHBIX TEILIOBBIX
MyHKTax

5.2. Ilepeyennb padoT, BbINIOJHSIE

MbIX no gucuuminHe (Kypcosas pa6ora, Kypcosoii npoexrt, PI'P, Pedepar, JIP, IIP u T1.11.)

ITpoBepsiemble
Kon Hassanune
UHIUKATOPbI Conepxanue paboTsI
paboTsI paboTHI .
KOMIIETeHLIUI
P1 Kypcosas pabora OIIK-3-V1;IIK-1- [o auctmIuIMHE BRIMONHACTCS KypcoBas padora.




Y1;IIK-1-B1

[IpumepHBIH nepedeHs TeM KypCOBBIX PaboT:

1) IIpoekT nmapoBoii MpON3BOJICTBEHHON KOTEILHOU (TOIJIMBO - Ta3,
MasyT, YroJib).

2) IIpoexT BoOrpeHHON OTOMUTENBHOM KOTEIbHON (TOILUTHBO - Ta3,
Mas3yT, YToJib).

3) [IpoekT npou3BOICTBEHHO-OTOIUTEIBHON KOTEJIbHOM (TOILTUBO - Ta3,
MasyT, yToJIb)

4) IIpoeKT TeruIonoAroTOBUTEIbHON ycTaHOBKH TOLI.

5) IIpoekT cucTemsbl TeIIOCHAOKEeHUS TpoMIpeanpustis ot TOLI.

6) IIpoexT cucTeMsl TeIIOCHA0KEHHS IPOMIPEATIPUATHS OT 3aBOJICKOI
apOBOM KOTEIBbHOM.

7) IIpoexT cucTeMbl TEIUIOCHA0XKEHUS JKUIoro paona ot TOLI.

8) [IpoeKT cucTeMbl TEIIIOCHAOKEHUS KUIJIOTO pailoHa OT BOJOTPEHHON
KOTEJIbHOU

Lenpb BRITONHEHUS KYPCOBOH PabOTHI 3aKiII0UaeTcs B OPMUPOBAHUU
3HAaHUW M YMEHHH, HEOOXOUMBIX AJIS BBITOJIHEHUS PACUCTOB H
oIpeeNICHI MaKCUMAIBHBIX TETIOBBIX HATPY30K, TOPHIBAEMBIX
HCTOYHHMKOM TEIUIOTHI M CHCTEMOH TEIUIOCHA0KEHH, pacyeTa TEeILIOBOH
CXeMbI ITPOU3BOJICTBEHHOM MapOBOM KOTEIBHOU U BBIOOPAa OCHOBHOTO U
BCIIOMOTATEIBHOTO 000PYI0BaHMUS,

BBITIOJTHEHHS THAPABINIECKOTO pacdeTa 3aKPBITHIX BOASHBIX TEIIOBBIX
ceTeil.

3ajaHue Ha KypCOBYIO paboTy:

1) JIy11 ICXOMHBIX TAHHBIX BHIITOJIHUTH PACcUeT IO OINPEICIICHHUIO
KOJIMYECTBA TEIUIOTHI, HEOOXOMMOTO Ha OTOIIIICHHUE,

2) o paccunTaHHOMY KOJMYECTBY TEIJIOTHI HOCTPOUTH Tpaduk
MIPOAOJIKUTEIBHOCTH TEIJIOBBIX HArPy30K. BhIoaHUTH

pacydeT rofloBbIX pacxoI0B TEIUIOTHI Ha OToMJIeHUE, BeHTImAnuo u ' BC
notpeOuTenei.

3) [y 3a1aHHOM TEIIIOBOM CXEMBI POU3BOJICTBEHHOW KOTEIBLHOU
MPOM3BECTH PacUeT TETIOBOH CXEMEI C OIIpeIeIeHHeM He0OX0INMBIX
Pacxo/0B TEIJIOBBIX 1 MAaTEPHAIBHBIX IIOTOKOB HAa TEXHOJIOTHYECKUE U
BHYTPHUKOTENbHBIE HY>KAbI.

4) Ilo pe3ynpTaTaM pacdyera TEIUIOBOH CXEMBI IIPOM3BECTH BEIOOD
OCHOBHOTO ¥ BCIIOMOTATEIHHOTO 000pYAOBAHUS

KOTEJIBHON: KOTJIOATPeraTsl, eadpaTopHbIe YCTAaHOBKH, PEAyKIIMOHHO-
OXJIQIUTEIIbHYI0 YCTAHOBKY, HACOCHOE 000pyJOBaHUE (ITUTATEIbHBIN,
MO TOYHBIH, KOHACHCATHBIN HACOCHI M HACOC CHIPO BOIBI).

5) BeimoHATH TEIIOBOH pacyeT noporpesarens cereBoi Boasl (IICB) ¢
omnpeeNeHHeM MTOBEPXHOCTHU TEMI000MEeHa U IIPOU3BECTH BHIOOD
cranaaptHoro [ICB

Texymuii KOHTPOIb 32 BHIIOJHEHHEM KyPCOBOH pabOTHI
OCyIIECTBIISICTCA IMPETIoiaBaTeIeM IIyTeM IPOBEPKHU Pa3/iesioB B
COOTBETCTBHUH C IJIAHOM BBIIOJIHEHHSI.

KypcoBas paboTa, BEITIOTHEHHAS B COOTBETCTBHHU C TPEOOBAHISIMHU
npenocTaBisieTcs Ha Kadenpy s nposepku. [IpaBuisHO
BBINOJIHEHHBIH KypcoBast paboTta moasnesxxuT 3amure. [lyonuunas
3ammTa KypcoBOi paboTHI MPeIyCMaTpUBaeT JTOKIIal 00yJaromerocs
IIPOAOIIKUTEIBHOCTBIO 8-10 MUHYT.

B Tekcte cBoero moknana (BBICTYIICHHUS ) IPH 3aIIUTe MPOEKTa
00yyaromuics JOHKEH OTPa3UTh CIeAYIOIINE MOMEHTHI:

000CHOBaHME BEIOOPA TEMBI PAOOTEHI;

11eJ1b paboTHI;

cofepkaHue paboThl (I1aH);

OCHOBHBIC PE3yJIbTAaThI, IIOJIyYCHHBIC B X0/1€ PaOOTHI, BHIBOEI,
MEePCIIeKTUBHI IPOJOIDKEHHS PabOTEHI;

U3y4YCHHBIC HCTOYHUKH;

OTBETHI Ha 3aMEUYaHMs, YKa3aHHbIE B PELEH3UH HAyYHOT'O PYKOBOIUTEIIS.
B mporiecce 3amuTer 00yJaroIUicss MOKET UCIIONB30BaTh 3apaHee
3arOTOBJICHHBIE CXEMBI, TPa(hUKH, AUArPaMMBIL.

IIpu 3ammre paboTh 00yvaoIEeMycsi HEOOX0JUMO UMETh pH cebe:
IIPOBEPEHHBIN KypCOBOM MPOEKT (C YCTPaHEHHBIMU 3aMEYaHUSIMMU);
PEIeH3HI0 HAayYHOTO PYKOBOIUTEIS Ha KypCOBOH ITPOEKT;

TEKCT CBOETO BBICTYIICHHUS IIPH 3aIUTE KyPCOBOTO IIPOCKTa;
3aYETHYIO KHUXKKY.

IMocre BBICTYIIIEHUS 00y9aOMEeMycsi MOTYT OBITH 3a/IaHBI
JIOTIOTHUTEIIBHBIE BOMPOCHI, CBA3aHHBIE C COJEPKaHIEM KyPCOBOH
paboThl, OTBETHI HA KOTOPHIE BIUSIOT HA OKOHUATEJIbHYIO OLIEHKY.




[IpumepHBIe BOIPOCH! [UIS 3alIUTHI KypCOBOI paboThI

1) OGocHyi#iTe NPUHATHIC PEIICHHS B 3aBUCUMOCTH OT THUIIA CUCTEMbI
TETUTOCHA0KEHHS, BEJIMYMHBI ¥ BU/IA PACYETHBIX

TEIUIOBBIX Harpy3o0K.

2) Haiite monpobHOE onKrcaHue NPUHLUIHAIBLHON CXeMbl
CHCTEMBITEIUIOCHA0KEHUS: UICTOYHHKA, TETIOBBIX CETEH U
notpedurene

3) Omnumnre Ha3HauYCHUE M 0OCOOCHHOCTH HKCILTyaTalluu 000pyAOBaHUSL
T3 (neaspaTopoB, 6aKOB-aKKyMYJISTOPOB,

peTeHepaTUBHBIX U CETEBBIX IOAOTpeBaTeIeH, KOHICHCATOPOB,
CETEBbIX, HOANUTOYHBIX, TUTATEIFHBIX U APCHAXKHBIX HACOCOB, ...);
4) Bolnenute JOCTOMHCTBA U HEAOCTATKU MPUHSTHIX CXEM
MPUCOETNHCHUS MTOTPEOUTENICH K TETIOBBIM CETSIM.

5.3. OueHo4Hble MaTepHAJIbI, HCIIOJb3YyeMble VIS IK3aMeHa (0UIeThl, TECThI U T.I1.)

DK3aMEeHalOHHbIH OUIIET 110 AUCUUININHE BKIIIOYAET B ce0sI 1B TEOPETHIECKUX BOIPOCHI U 331a4y 110 TeMaM, U3I0KCHHBIM B 4
paznene nanaoi PIT/I. BuneTs xpanaTcs Ha Kadenpe ¥ yTBEPKACHBI €€ 3aBeAYIOIIHM.

ITpumeps! 3ajau Ha DK3aMEH:

1) OmnpeennTh TEIUIOBYIO Harpy3Ky OTOIMTEIBHON YCTAaHOBKH M TEMIIEpaTypy BO3IyXa B OTAIIMBAEMBIX TOMEIICHHX,
npu W=13800 /Ix(c*K), npu temneparype temnonocurens 80°C u u Temmeparype Hapyx HOro Bo3ayxa —2°C. PacueTHble 1aHHBIC
OTONMTEJIBHOM yCTaHOBKHM ujIoro qoma: 74,1 MJIx ¢, TeMmneparypa Ha BbIXO€ TeruioooMeHHuka 64,5°C, remneparypa Ha BXoze
80°C , pacueTHas TemrepaTypa HapyxHoro Bo3ayxa —35°C. KoadgduuueHT cmerienus 2,2. PacyeTHas BHYTpEHHSS TEMIIEpaTypa B
noMenienuu 18°C. OronurenbHas yCTaHOBKA IPHCOEAUHEHA K TEIUIOBOU CETH II0 3aBUCUMOM CXeMe.

2) OnpeenuTh ONTUMATBHBIE T0 MUHUMYMY TEIUTOMOTEPH IS JKUJIOTO 3/1aHUs Ha-pyKHBIM 00beMoM V=200 Tbic.M3, a
TaKke 3HAYCHHE YACIHHON TEIUTONOTEPH IPH ONITHMANIBHBIX pasMepax. VicXomHbIe JaHHbIE: CpeAHUH K03 GHUINCHT TeIuIonepe1adn
BEPTHUKAIBHEIX orpaxkae-Huiil,5 B1/(M2*K); sxBuBaneHTHBINH KO (UIMEHT TeIIoNepeady TOPU3OHTAIBHBIX orpaxaeHuiil Bt/
(M2*K); B rutane 31aHus ©MeeT GopMy IPSMOYTOJIbHHUKA C OTHOIIEHHEM cTOpoH 10.

3) OmnpenennuTh pacxXof TeTuIa Ha BEHTWIAINIO C PEIUPKYIIAIHEH 0 YKPYITHEHHBIM H3-MepUTEISIM. MecTo pacioiIoKeH s —
r. OpenOypr. PacueTHas TeMnepaTypa Hapy»XHOTO BO3AyXa Ul CUCTEM BEHTHIISIIIMY C PeIUPKyIauel npuaumaetcs -10 °C.
PacueTHas TemMneparypa Bo3ayXa BHYTpH OTarmMBaeMbIx omerenuit 18 [1C. O0beM 31aHus 110 Hapy>KHbIM pa3Mepam 50 Thic. M3.

4) OmnpenenanuTs pacxXof TeTIa AT TEXHOIOTHYECKHUX Hy K[| OTITYCKaeMOT0 HACHIIIEHHOTO Mapa. Pacxo/ HaCBIIEHHOTO mapa
Ha TexHonoruueckue Hyxasl 11,1 xr/c. /laBnenue HaceinieHHOro napa y notpedurens 5*105 I1a. PacuetHast ;yinHa naponpoBoja
2,5 kM.

KomnbrorepHoe TecTUpOBaHUE

Yto Takoe cHCTEMa TETUIOCHAOKECHUS?

KOMIUIEKC YCTPOICTB, MPOU3BOIAIINX TEIUIOBYIO YHEPTHIO U MIEPEJAIONINX €€ B BUAE TEN-IOHOCUTENS (BOMBI, BOASHOTO Mapa MIIN
TOPSTYETO BO3AYXa) MOTPEOUTEINIO

CHCTEMA TETIONPOBOJIOB C TEMIOHOCUTENIEM

TOLI, napoBble U BOAOTPEHHBIE KOTEIbHBIE

U3 4ero noJIHOCTHIO COCTOUT CUCTEMA IIEHTPAIN30BaHHOTO TEIIOCHA0XKEHHMs?
TEIUTIOBBIC IIYHKTHI U a0OHEHTCKHE YCTaHOBKH

HOTPEOUTENH, HICTOYHUK TEIUIA U TeTIOBBIE CETH

Y4aCTKH TEIUIOIPOBOIOB

Ha xakux AByX OCHOBOIIOJIATAfONIUX MIPUHINIIAX TOCTPOSHA TETIO(GUKAMOHHAS CHC-TEMA IIEHTPAITN30BAHHOTO TEIUIOCHA0KEHNS?
JETeHTpaTN3aLus U IPOU3BOACTBO TEILUIOTHI

LEHTPaJIbHOE IPOU3BOACTBO U NMOTPeOIICHNE ropsiuei BOABI U T1apa

[EHTpaIH3aIys 1 KOMOMHHPOBAHHOE MIPOU3BOJICTBO TETIOBOH M AIICKTPHUECKOI SHEPTHH

Uro Takoe 1 B KaKUX €AMHULIAX ONpeeIaTcs TeIioBas Harpy3ka?

MOTPeOHOCTH JIIOOOT0 TEIIOBOTO MOTPEOUTEIS B TSTIOBOI SHEPIHU B €MMHMILY BpeMeHH B Batrax (BT, kBT, MBT)
MIPOM3BOJICTBO TEIJIOBOM dHEPruu B Jlxoyisax (JIx)

nepeava TeIIOBOM YHEPTUU OT UCTOYHMKA K oTpedutento B JHxoymax (k)

BI/II[BI TCIJIOBBIX HArpy30K I10 O6HICI>1 KJ'laCCI/I(i)I/IKaHI/II/I 1 U3BMCHCHUU BO BPECMCHU
HECHTPATIN30BAHHAA U NCLICHTPATIN30BAHHAA

CE30HHAas U KPYTJIOTOANYHasA

KOMMYHaJIbHAsA U TEXHOJIOITHYCCKas

UYTo OTHOCUTCS K CE30HHOM TEIIOBOIl Harpy3ke?
ropsiuee BOAOCHAOKECHHUE




Harpy3Ka Ha IPOMBIIIJICHHBIE HYKIbI
Harpy3Ka OTOIUICHMSI U BEHTHIILUI

Buap! TemioBsIx ceTeil o cTeneHu OTKPBITOCTH
3aKpBIThIE (3aMKHYTBIE) U OTKPBITHIE (PA30MKHYTHIE)
MapoBbIe U BOJSHBIC

OJTHO, IBYX M TPEXJIMHEHHBIE

MuHMMaNbHOE YKCII0 TMHUN JUIs 3aKPBITOM TETUIOBOM CETU
OJIHa — MapoBas WK BOsSHAs

JBE - ToJfaromas ¥ oopaTHas

TpH — BOJsIHAs, TTApOBast U 0OpaTHas

Bump! mpoxitaky TEIUIOBBIX CeTeH

BO3yIIHAs U O€3BO3MyLTIHAS

HO/I3¢MHAs U MOABOJHAS

noa3eMHas (KaHanbHas U OecKaHalIbHAs) U HAJ3eMHas

B 3aBHCHMOCTH OT HCTOYHHUKA IIPUTOTOBJICHHUS TEIIIA PA3IMYAIOT CUCTEMBI TEIUIOCHA0KEHUSL:
LEHTPAJIM30BaHHBIC U JICLIEHTPAIN30BaHHbIC

OHOTPYOHBIE 1 MHOTOTPYOHBIE BOSTHEIC

MHOTOCTYIEHYAThIC X OJHOCTYIEHYAThIe

BOJSIHBIE U [TApOBBIC

BOJISTHEIC, TTAPOBIC W Ta30BbIC

BojsiHBIE CHCTEMBI 110 CIIOCO0Y IT0Aa4u BOJbI Ha TOpsiYee BOJOCHAOKEHHE JeIIAT Ha
MHOTOCTYIIEHYATbIE ¥ OTHOCTYIICHYATBIC

OTKPBITHIE U 3aKPHITHIC

[EHTPAIN30BaHHbIC U CIIEHTPAIN30BaHHbIC

BOJSIHBIE U [TApOBBIC

OJTHOTPYOHBIE 1 MHOTOTpPYOHEIC

CxeMbl IPUCOCTUHEHUSI MECTHBIX CHCTEM OTOILUICHHS Pa3IMIalOTCs:
3aBUCHMBIC M HE3aBHCUMBIC

OJTHOCTYTIEHYAThIE U MHOTOCTYTIEHYATHIE

MapOBBIE U BOJSHBIE

OJTHOTPYOHBIC 1 MHOTOTPYOHBIC BOJSTHBIC

OTHOTPYOHBIC U MHOTOTPYOHBIC MApOBHIE

B 3aBucuMbIX cxemax TPUCOCTUHCHUS TCIINIOHOCUTEJIb MOCTYTIACT :
HETIOCPE/ICTBEHHO M3 TEIUIOBBIX CETEH B OTONMUTEIIBHBIC TIPHOOPHI
W3 TEIJIOBOM CETH B MOJOrPEBaTEh

U3 noAorpeBareia B TCIUIOBYIO CETh

HETIOCPEICTBEHHO M3 TEIUIOBBIX CETEH B aKKyMYJIISITOP
HEMOCPECACTBCHHO U3 TCINIOBBIX ceTell B CMECUTEIILHBIN y3eia

CHucTeMBI TOpSYero BOJIOCHAOKEHHS [0 MECTY PACIOI0KEHHUSI ICTOYHHKA Pa3/IeiIIOTCS Ha:
C €CTCCTBEHHOM IIUPKYILILUCH U C IPUHYIUTEIBEHOMN UPKYIISIIUCH

[EHTPAIM30BAHHBIC U ICIIEHTPAIN30BAHHbIC

C aKKyMYJIITOPOM H 0€3 aKKyMyJIsiTopa

OJIHOTPYOHBIE M1 MHOTOTPYOHBIC

BOJISTHBIC U TTapPOBBIC

PerynupoBanue TeIIOBOM Harpy3Ky 110 MECTY PErYJIMPOBaHMs PA3JIMYaLOT :
LEHTPAJILHOE, TPYIIIOBOE, MECTHOE

KOJINYECTBEHHOE U Kau€CTBEHHOE

aBTOMAaTHYECKOE U PyYHOE

ITHEBMATUYECKOE U TMPABIMYECKOE

IPSMOTOYHOE U C PELMPKYJISIIUEH

KauecTBeHHOE perynupoBaHHe TEIUIOBON HArPY3KH OCYIIECTBIAETCS:
W3MEHEHUEM TEMIEPATYPbl TEMJIOHOCUTES MPU TIOCTOSIHHOM PAacXoze
U3MEHEHHEM Pacxo/a TEINIOHOCUTEJISI IIPU IIOCTOSHHOU TeMIIEpaType
IPOILyCKaMM [OJa4 TEIJIOHOCUTEILS

M3MEHEHHEM JuaMeTpa Tpyo

WU3MEHEHUEM JaBJIEHUs TEIUIOHOCUTENS

I'psi3eBUKH, 271€BaTOPBI, HACOCHI, MOIOTPEBATEIH SBISIOTCA 000PYJOBAaHUEM:




1T
MTIT
TCIIJIOBBIX KaMep
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KOTEJIbHON YCTaHOBKHU

3anayeit THAPABIMYECKOTO pacyeTa TeIJIOBBIX CeTeH SBIAETCS:
OonpeaAcICHUC NOTEPh TCIIOTHI

oIpeJesicHHe AUaMeTpa TpyO U MoTeph NaBICHHS
oIpe/ieNIeHIe CKOPOCTH IBIDKCHHUS TEIUIOHOCUTEIL
oIpe/iesIeHIe NOTePh PacX0/1a TeINIOHOCUTEIS

pacyer TeII0BOi Harpy3Ku

IToTtepu maBiieHUs MPH JBIKEHUH TETUIOHOCUTES IO TPYOaM CKIIaJIbIBACTCS U3
MOTEPh JaBJICHUs HA TPEHHUE U MECTHbIE COMPOTUBIICHHUS

MOTEPhb HATIOpa Ha TypOYJIECHTHOCTD JBH>KECHHUS

MOTEPb TEIUIOTHI IPH TPEHUHU

MOTEPb TEIUIOTHI Yepe3 U30JILMOHHBIN CIIOM

MOTEPb TETUIOHOCUTEIS

ITee3omeTpudeckuii TpaduK MO3BOJISET OMPEICITHTH:
IPEJENBbHO JOIIyCTUMBIE HAIOPBI

JIaBJICHUE WJIM HAIOP B J1I000H TOUKE TEMJIOBOH CETH
CTaTUYECKUH Harop

NOTEPU TEIUIOTHI IPU ABUKEHUU TEIUIOHOCUTES
JIaMeTp TpyoomnpoBoaa

KoMmnencanns TeMnepaTypHbIX YUIHHEHHAH TPpyO IIPOM3BOANTCS:
HNOJBUKHBIMU OLIOPaMHU

HETIOABM)KHBIMH OIOPaMU

KOMIIEHCATOpaMu

3aI0pHOU apMaTypoil

HOANUTOYHBIMHI HACOCAMHU

TemoBsle TepeMeIe s TETIIOIPOBOIOB 00YCIIOBIEHBI:
JIMHEHHBIM YIITHHEHHEM TPyO MpU HarpeBaHUU
CKOJIBXKEHHUEM OII0p NMPH OXJTaKACHUU

TPEHHEM TEIIOIPOBOJIOB II0 OTIOpe

CTaTHYECKUM HAlOPOM

MOTEPSIMU TETIOTHI IPU ABHKESHUU TETTIOHOCUTES

TIpoxonHble KaHAJIBI OTHOCATCSA K CIEAYIOLIEMY TUITY MPOKJIAIOK:
HaJA3€MHON

MOA3€MHOH OecCKaHaIbHON

O3 MHOH KaHAJILHOMU

BO3YILTHOW Ha MauTax

MOJABOIHO

KananpHble poKIaAKy TEILIONPOBOIOB IIPEIHA3HAUEHBI AJIS:

3alIUTh] TEILUIONPOBOIOB OT BO3ACUCTBUS IPYHTA U KOPPO3UOHHOIO BIIUSHUS IOYBBI
3aIIUTHI TEIUIONPOBOOB OT BO3IEHCTBUS aTMOC(EPHBIX 0CATKOB

3aLUTHI TEIUIOIPOBOAOB OT OTEPH TEIIOTHI

KOMITCHCAITNN TeMIEePaTypHbIX YITHHEHHH TpyO

LUUPKYJIALUHU TEIUIOHOCUTENIS

[Ipu npokiagke B OJHOM HAIIPABICHHH HE MeHee 5 TpyO MPUMEHSIOTCS:
HETIPOXOJHBIC KaHAIIBI

HPOXOJHbIC KaHaJIbI

MOJTYTIPOXOTHBIE KaHAIIBI

CTaJbHBIC TPYOBI

IJIACTMACCOBBIC KaHAJIbI

ITo mpuHIMITY pabOTHI BEICOKHE CTOWKH MOPA3HEIIIOTCS Ha!
JKECTKUE, THOKME U Kadaroluecs

BePTHUKAJIbHbIE, TOPU3OHTAIIbHBIE

OJIHOBETBEBBIE, IBYXBETBEBbIC

BOJISTHBIE U ITApOBEIE

OTHOTPYOHBIE U MHOTOTPYOHBIE




Ha3naueHue TerioBoi U30IsI1uU:

3allyTa OT BO3JCHCTBHS IPyHTa

YMEHBIIEHUE TEIUIOBBIX MOTEPh

nojAep KaHue THIPABIMYECKOTO peXUMa TeIIOBOM ceTH
KOMIICHCAITHS TEMIICPATYPHBIX Y/UIHHECHUH TPYO

3aIUTHI TETUIOMPOBOIOB OT BO3JEHCTBUS aTMOC(EPHBIX 0CAIKOB

Teruton3onsOHHbIE MaTEPHUaIIBI JOJDKHBI 00J1a/laTh:
BBICOKAMH TEII03AIIUTHEIMI CBOHCTBAMHA

BBICOKHAM K03 () (hUIIMEHTOM TETIIONPOBOIHOCTH
KOPPO3HOHHO- arpeCcCUBHBIMU CBOHCTBAMHU

HHU3KAMH TEILIO3alIUTHBIMHU CBOHCTBAMHU

BBICOKHMH MEXaHHYECKUMH CBOMCTBAMHI

AHTUKOPPO3HOHHYIO 00pabOTKy Hapy>KHOH MOBEPXHOCTH TPYO Mpu Temmneparype ten-jioHocuress A0 150° C npousBoast:
OUTYMHOI TPYHTOBKOIT

6eH3nHOM

OpraHMYECKUMH PACTBOPUTEISIMHU

MUHEpaIbHOU BaTON

JFOOBIM TEIUION3OJIIIMOHHBIM MaTePHAIOM

TerutoBble MOTEPH B TEIIIOBBIX CETSAX OBIBAIOT:
JIMHEHHbBIE U MECTHBIC

B OKPY’KaIOIIyI0 Cpey Yepe3 TEIION30IIIIUI0
THAPABINYECKUE U CTATHYECKHE

aBapuifHble U 6a30BbIe

HETIpePBIBHBIC U TIEPHOINICCKIEC

K ocnoBHOMY 000pynoBanuto TOLI otHOCATCS :
HACOCHI U NOJ0TPEBATEIH

Terionposoasl u POY

KOTeJ ¥ TypOuHa

LITII u MTTI

TEIUIOBBIC Y3JIB M aDOHEHTCKHE BBOJIBI

Bononoaroroska Ui TEIUIOBBIX CETEH BKJIHOYAET CIACAYIOIIUE ONEPALIUU:
MeXaHn4ecKoe (QHIBTpOBaHHE

OCBETJICHUE, yMATYEHHE, AcadPaLus

pereHepanus HOHUTOB

B3PBIXJIEHUE U OTMBIBKA HOHUTOB

pereHepanus 1 OTMbIBKa HOHUTOB

HcnplTaHus TEIUIOBBIX CeTeii OBIBAIOT:
TNEPBUYHBIC U INIAHOBBIC

HaJIaJOYHBIC U aBapPIP'IHBIe

IIYCKOBBI€ U OKCITYTAallMOHHBIC
HCEIIPECPBIBHBIC U IEPUOANICCKHUC
JICTHUEC U 3UMHHUC

3aaueil HaTaJAKU TETUIOBBIX CETEH SBISCTCS:

obecrieyeHne pacyeTHOTO paclpe/e/ICHUs TEIUIOHOCHTEIIS y BCeX MOTpebuTenei
oIpe/esieHNe INIOTHOCTH U IIPOYHOCTH TPYOOIIPOBOIOB

Olpe/ieNieHre MOTePh Teria

KOMIICHCAIHSl TEMIIEPATYPHBIX YJIMHEHUH TPYO

obecniedeHne Oe3aBapHifHON KCILTyaTallu! TeTIOBBIX ceTel

s TennocHabxeHus notpeOuTesielt HCoab3yI0TCs TEINIOHOCUTEH:
BOJIa U BOJITHOH TTap

JBIMOBBIC Ta3bl

WHEPTHBIE Ta3bl

MeperpeThIi nap

ropsiuuil BO3ayx

JUIMTENBHOCTS OTOIMUTENBHOIO CE30Ha 3aBUCUT OT:
MOIIHOCTH CTaHIUH

KIIMMAaTU4ECKUX YCJIOBUM

TEMIIEPATypPhl BO3yXa B IOMELICHUAX




TEMIICPATYPbI TCINIOHOCUTEIIA
IMOTEPH TCIUIOTHI TCIIJIOHOCUTEJIA

Cucrema HEeHTPAIN30BAHHOTO TETIOCHA0KEHHS BKIIIOUAeT B ceO0sl:
MCTOYHHK TEIUIOTHI, TEIUIONPOBO/IbI, TEIJIOBBIC MyHKTHI

WCTOYHHUK TEIUIOTHI, TOTPEOUTEITH

IITIT u aboHEHTCKUE BBOJIBI

MTII u IITII

KOTEJ U TypOUHY

ITo xapakTepy IUPKYIAINH PAa3INIalOT CHCTEMBI OTOIICHUS:
C €CTECTBEHHBIM U NPUHYIUTEIbHBIM JBIKEHUEM BOJBI
OTKPBITBIE U 3aKPbIThIE

[EHTPAIN30BaHHbIC U JICTICHTPAIIN30BAaHHBIC

BOJISTHBIE U ITApOBBIE

OJTHOTPYOHBIE U MHOTOTPYOHBIE BOJISIHBIE

M3meHeHue TeMneparypsl TEIULIOHOCUTES ITPU IIOCTOSIHHOM €T0 PAcX0A€ OTHOCUTCS K METOLy PEryIMpPOBaHUs TEIUIOBOU HATPy3KU:
KOJIMYECTBEHHOMY

HPEPHIBUCTOMY

KayeCTBEHHOMY

CE30HHOMY

KPYIJIOTOANYHOMY

M3meHeHue pacxona TEMIOHOCUTENIS IIPU IOCTOSIHHOM €ro TeMIIEpaType OTHOCUTCA K METOAY PEryJIMpOBaHMs TEILUIOBOI HArPy3KH:
KOJTMYECTBEHHOMY

HPEPBIBUCTOMY

KayeCTBEHHOMY

CE30HHOMY

KPYIJIOTOANYHOMY

B He3aBuCUMBIX cXe€MaX MIPUCOECIUHEHUS TEINIOHOCUTEIND IIOCTYIAeT
HETIOCPEICTBEHHO U3 TEIJIOBBIX CETel B OTONMUTEIbHbIE TPHOOPHI

U3 TEIUIOBOI CETH B MOJOrPeBaTeNh

U3 MOJIOTPEBATENIS B TETIOBYIO CETh

HENOCPEICTBEHHO U3 TEILUIOBBIX CETEH B aKKyMYJIATOD
HENOCPEJICTBEHHO U3 TEILUIOBBIX CETEH B CMECHUTEIBHBIN y3€ll

B ogHOCTYIIEeHUATHIX CHCTEMAaxX TEIUIOCHA0KEHHS HOTPEOUTEH IPUCOE ANHSIOT:
HETIOCPEICTBEHHO K TEILIOBBIM CETAM

k LITIT

k MTII

K KOTEJIbHO! YCTaHOBKE

K TETJI0BOMY Y311y

CerteBas BOJa UCIIONB3YeTCs KaK IPEromast Cpeaa ATt HarpeBaHUs BOJIOIIPOBOIHOM BOJHI B!
OTKPBITBIX CHCTEMax

3aKpBITHIX CUCTEMaX

MApOBBIX CHCTEMAaxX

OJHOTPYOHBIX CHCTEMax

MHOTOTPYOHBIX BOASHBIX CHCTEMaX

OmMH ¥ TOT K€ TEIUIOHOCHTENh IUPKYIUPYET KaK B TEIUIOCETH, TaK U B OTOIMHUTEIHHOMN CHCTEME
B 3aBHCHUMBIX CXEMaX IPHCOCTHHCHHS

B HE3aBUCHMBIX CXEMaXx IPUCOCANHCHUS

B OTKPBITBIX CUCTEMaX

OTHOTPYOHBIX CHCTEMAax

MHOTOTPYOHBIX CHCTEMax

Jlns perynupoBaHus TEMIIEPATyPhl BOJBI B OAAIOIIEM TPyOOIIPOBOAE TEIIIOCETH yC-TaHABIMBAIOT:
IpA3EBUKU

10JI0rpeBaTEeIn

3IIEBATOPBI

HOJIHUTOYHBIE HACOCHI

KOHJIEHCATOCOOPHUKH

ITocTosHCTBO pacxoma BOABI 00eCTIeYNBACTCS:
peryJsITopamMmu pacxoja




PETyIATOpaMH TEMIIEPATYPhI
JpOCCeNbHBIMY Maioamu
MOZOTpEBATEIIMI
3JIeBaTOpaMHu

[llepoxoBaTocTbIO TPyOBI Ha3bIBAIOT:

TypOyJICHTHBIA PEXUM JIBIDKCHHS TEIUIOHOCHTEIS

BBICTYIIbl U HEPOBHOCTH, BIUSIOILUE HA JIMHEHHBIE IOTEPU JABJICHUS
THAPABIMYECKHE CONPOTHBICHUS

NIOTEPU HaNopa Ha T'UAPaBINYECKHE CONPOTUBICHUS

[OTEPH TEMIIEPATYPhI TEIIOHOCUTEILL

ﬂaBJ’IeHI/IG, BBIPpAXXCHHOC B JIMHEWHBIX €MHULIAX HU3MEPCHUA, HA3BIBACTCA:
TUAPOANHAMHUYCCKNUM JTaBJICHUEM

MbE30METPUYECCKUM HAIIOPOM

T€OMCTPUYCCKUM HAIIOPOM

CTaTUYCCKUM JIaBJICHUCM

HM30BITOYHBIM JaBJICHUCM

[IpenenbHO TOMYCTUMBINA HATIOP /AJISt YYTYHHBIX PaJiMaTOPOB:
80 m

140 m

60 M

20 m

200 m

ABapuiiHasi TOANHUTKA B 3aKPBITBIX CUCTEMAX TEINIOCHA0KEHHS IIPETyCMATPUBAETCS B Pa3Mepe:
2%

12%

22%

90%

33%

I'mapaBiIMdecKuM PeKUMOM TEIIOBBIX CETEH OIpeIeNsIeTCs:

B3aMOCBS3b MEK/Ty TEMIIEPATYPOH TETIIOHOCHTEIIS H €TO PACXOI0M

B3aMMOCBSI3b MEXKIy PACX0A0M TEIJIOHOCUTEIS M JaBICHUEM B PA3TUUHBIX TOUKAX CUCTEMBI
B3aMMOCBSI3b MEK/IY PACXO0JIOM TEIUIOHOCUTEIIS U €0 CONPOTHBICHUEM

THPaBIHMYECKUE COTIPOTUBIICHUS

KO3 QHUIUEHTOM TETIIOMPOBOTHOCTH

PacdeT runpaBnuueckoro pexxuma CBOJUTCS K ONPEAEICHHUIO :
MOTEPb JABJICHUS MPH U3BECTHBIX PacXoiax BOJbI

pacxoi0B BOJIbI IIPU 33aHHOM JIaBJICHUU

CONPOTHUBIICHHUS CETU

K03 PHIUEHTA TETUTONPOBOTHOCTH

MOTEPb TEIUIOTHI TEIJIOHOCUTES

Penyknuonno-oxnaaurensusle ycraHoBku (POY) cimyxar ms:
MOJIOTPEBA CETEBOM BOABI

BBIPAOOTKH OCTPOrO Mapa

CHIDKCHHS JJABJICHUS M TEMIIEPATyphl OCTPOrO Iapa

3aIINTHI TEIUIONIPOBOIOB OT BO3IEHCTBHS aTMOC(EPHBIX OCAIKOB
IUPKYISIIUH TETTIOHOCUTEIIS

[TapoBble KOMITpECCOPHI CITY>KaT JUISL:

TIOBBIIIICHUS TaBICHNUS Iapa

TIOBBIIIEHUS TEMIIEPATYPHI Tapa

MOHM)KEHUS 1aBJICHUS Hapa

obecTie9eHUs IUPKYIIIIUH TETTIOHOCHTEIIS

3aIINUTHI TEIUIONIPOBOOB OT BO3IEHCTBHS aTMOC(EPHBIX OCATKOB

Jeaspauys npeqHasHadeHa Js:

yAaJIeHUs U3 BOJbl PACTBOPEHHBIX CcOJIeH
yIaJIeHHs U3 BOJABI TPyOOUCIEPCHBIX IpUMecer
yAaleHHs U3 BOIbl KUCIOPOJA U YITIEKUCIIOTO Tra3a
yIaJIeHHS U3 BOJBI HAKAIIe0Opa3oBaTeiIen
CHIDKEHUS IaBJICHUS U TEMIIEpATypbl OCTPOrO Mapa




Cuctema OTOIICHUS [TOTYYaeT TEIUIO HE3aBUCUMO OT CUCTEMBI TOPSIYEro BOJAOCHAO-KEHUS TIPHU:
CBSI3aHHOM IMOJJa4e

CMEIIaHHOMH IToave

HE3aBUCHMOM Mojaue

3aBHCHMOM I10Ja4e

HOpMaJIbHOM T0ja4e

CxeMsl cOopa KOHJIEHCAaTa B TAPOBBIX CHCTEMAax OBIBAIOT:
OTKPBITBIMH U 3aKPBITHIMU

TapauIeIbHBIMA U TTOCIIEI0BATEIbHBIMH

HIPSMOTOYHBIMH U ITPOTUBOTOYHBIMHU

3aBHCHMBIMH M HE3aBUCHMBIMH

HPSIMOTOYHBIMH M CMEILIAHHBIMU

Jlns mognepkaHus 3aJJaHHBIX ITApaMEeTPOB TEIUIOHOCUTES, TOCTYNAIOIIETO B CUCTEMBI OTOILICHHUS, FOPSYETro BOJOCHAOKEHHUS
TETIIOBbIE ITYHKTHI OCHAIIAIOTCSL:

KOHJICHCATOCOOpPHUKaMHU

CMECUTEIFHBIMI HaCOCAMHU

ABTOMAaTHYECKUMHU PETYJISTOPAMH

IpsI3eBUKAMH

3al0pHON apMaTypoil

Perynsaropsl, paboTarolye ¢ UCI0JIb30BaHUEM IIOCTOPOHHETO UCTOUHUKA SHEPIHHU, Ha3bIBAIOTCS:
PEryJIsATOpPaMU aBICHUS

PETYIATOpaMH TEMIIEPATYPhI

00paTHBIM KJIalaHOM

PEryasTOpaMu NpsiMOro JeHCTBUS

PeryiIsTOpaMu HENpsiMOTO ACHCTBHS

CucteMsl rops4ero BoA0CHa0KEHHs , COCTOSIUE TOIBKO M3 MOAAIOIIUX TPYOONPOBOI0OB, Ha3bIBAIOTCS:
KOJIBLIEBBIE

3aKpBIThIE

LUUPKYJIALUOHHBIE

TYIHKOBBIE

LEHTPAJIU30BAHHBIC

COBOKYITHOCTb MEPOIPHUATHH 110 M3MEHEHHIO TEILIOOTIauH IIPUOOPOB B COOTBETCTBHUY C N3MEHEHUEM IOTPEOHOCTHU B TEILIE
HarpeBaeMbIX UMHU CpEJl, Ha3bIBAETCS:

pEryIUpOBaHUEM OTILYCKa TEIlIa

AaKKyMYJIMPOBaHUEM TeILIa

OIIPECCOBKON CHCTEMBI TEMIOCHA0KEHUS

TPOMBIBKOH CHCTEMBI TETTIOCHAOKESHUS

UCTIBITAHUEM CHUCTEMBI TEIUIOCHA0KEHHS

YKHOH TCIIJIOBBIX CeTeﬁ Ha yJacCTKax OOJDKCH MPUHUMATBCA:
He 6omee 0,002

0,2-0,8

He menee 0,002

HE UMECECT 3HAYCHUA

ue 6onee 0.05

st cOopa BIark B MOHMKEHHBIX TOYKAX TPACCHl yCTPAUBAIOT:
HOPUSMKU

BO3YILIHUKU

HU3KHE OIIOPBI

CaJIbHUKOBBIE KOMIIEHCATOPBI

KaMepbl

TermonpoBo bl MPOKIAIbIBACMble O€CKaHAIBHBIM CIIOCOOOM, B 3aBUCIMOCTH OT XapaKTepa BOCIIPHSTHS BECOBBIX HAIPY30K
MOJPa3eIIsIoT Ha:

nojaromue u oopatHsie

OETOHHEIE U JKEJIE300€ TOHHBIE

MarucTpaibHble ¥ MECTHBIE

MOHOJIUTHBIE U 3aCBHIITHEIE

pasrpyKeHHbIE U Hepa3rpyKEeHHbIC

ITo mpuHIUITy pabOTH KOMIIEHCATOPHI MOAPA3ACIISIOTCS Ha:
ruOKHe U BOTHUCTBIE HIAPHUPHOTO THIIA




CaJIbHUKOBBIE U JIMH30BbIE
OCeBBI€ U PaJUalIbHbIE

MOJIBY)KHBIE U HETIO/IBUKHBIE

C TIPeIBAPHUTENBHON PACTHKKON B 6€3 MpeBapUTEIIbHOM PACTSIKKI

Jlnst BocIpusITHS yCHIIHI, BO3HUKAIONIMX B TEIUIONPOBOJAX, M IIEPEJadn UX Ha HECYIHe KOHCTPYKI[UN WM IPYHT yCTaHABINBAIOT:
OTIOPHI

KOMITCHCATOPBI

3alOpHYIO0 apMaTypy

KOHJICHCATOCOOPHUKH

KOJIOZIBI ¥ MIPUSMKH

Jst 3akpeTieHus TpyOopoBOa B OT/ASNBHBIX TOUKAX M BOCIIPHUSTHS YCHINI, BOSHUKAIOIINX HA y4acTKaX, IPeAHa3HAUCHbL:
JKeJIe300e TOHHBIE KaHaIIbI

KOHJICHCATOCOOPHUKH

KOMIIEHCATOPBI

MO/IBIKHBIE OTOPHI

HETIO/IBU)KHBIE OMOPBI

B pesynbrate B3auMoAeHCTBUS METAIA C ArPECCUBHBIMU PACTBOPAMH I'PyHTa BO3HUKAET:
IEKTPOXUMUYECKAs] KOPPO3Hs

XUMHYECKast KOPPO3Hs

TEIUI00TAa4a OT TEIUIOHOCUTEIS

TEIUIONOTEPH

TEMIIEPaTypHOE YIJIMHEHUE METallIa

3agadel THIPaBINYECKOTO pacyeTa TEMIOBBIX CETEH SBISETCS:
oIpesesIeHUe TEIUIOBBIX IOTEPh

oIpe/esieHe NOTeph JaBICHUS TEIUIOHOCUTENS U JHaMeTpa TpyOoompoBoia
oIpejeNieHHe AOMYyCTUMOTO HaNPsHKEHHUs MaTepuana TpyOosl

oIpe/eNICHHEe TONIINHBI CTCHKH TPYObI

OIpeAeICHUE pacXxoa TEIUIOHOCUTES

Pa3HOCTB HAMOPOB B MOJAIOIIEH U 0OPaTHOM JIMHUSX It TIOOOH TOUYKH CETH Ha3bIBACTCH:
pacroaraeMbIM HaIllopoM

CTaTHYECKUM HAlOpPOM

'bE€30METPUYECKUM HAIlOPOM

CKOPOCTHBIM HAIrmopom

norepeil Hanopa

HeiitpanbHoii Ha3bpIBaeTCs TOUKA, B KOTOPOM:

CTaTHUYECKHM HAIlOp PaBeH HYIIO

MaKCUMaJIbHbIH [Ib€30METPUUECKUI HALIOP

MOJAEP>KUBAETCS MOCTOSIHHBINA HAIMop, KaK MPpH MAPOINHAMUYECKOM, TaK U MPH CTATUYECKOM PEKUMAaX
MHHUMAJIBHBIN TE€30METPHYCSCKII HATIOP

IPU CTATHYECKOM PEXXHUME HAIlOp COOTBETCTBYET MAKCHMAIBHO JOITyCTHMOMY

OroruieHre, Npy KOTOPOM I'eHEepaTop TEIUIa U HarpeBaTeIbHbII IPHOOP KOHCTPYKTHBHO CKOMIIOHOBAHBI BMECTE U YCTAHOBIICHBI B
oborpeBaeMoM HOMEIIECHUH, Ha3bIBACTCSL:

MECTHBIM

LEHTPaAJIbHBIM

BO3/YILHBIM

BOJISIHBIM

apOBBIM

ITo mpeobnamaroieMy BUIy TETUIOOTAAYH HArpeBaTEIbHBIX IPHUOOPOB CHCTEMBI OTO-TUICHUS OBIBAOT:
BOJSIHBIC U IMTApPOBBIC

MECTHBIC U [ICHTPAIIbHBIC

JIYYHUCTBIC, KOHBEKTHBHBIC, TAHCIIbHO-JTYYHUCTBIC

KOHBEKTUBHBIC U paJUallNOHHLIC

HHU3KOI'O, BBICOKOT'O OABJICHUA

OCHOBHBIM 3JIEMEHTOM CHUCTEMBI OTOIIJICHUS SIBJISTFOTCS:
TeHepaTop Teria

HarpeBaresbHble TPUOOPHI

TCIJIOITPOBOABI

oborpeBaeMbIe TOMEIICHHUS

KOTCJIbHAsA




OTONMUTENBHBIN NPUOOP, BHIMOJHEHHBIN U3 CTATBHBIX TPYO, HA KOTOPbIe HAHOCUTCS TUIACTHHYATOE OpeOpeHue, Ha3bIBACTCS:
paauaTopom

OTOIUTEIHHOMN MTaHEIbIO

pebpuctbie TpyObl

3MECBUKOM

KOHBEKTOPOM

CucTeMbl BOASHOTO OTOINICHHUS 110 CIIOCO0Y LIMPKYJISALMN BOJIBI JEIISITCS Ha:
C €CTECTBEHHOM LIUPKYJISALMEN U ¢ HACOCHOM LUpPKyIsuuei

JIBYXTpyOHBIE U OXHOTPYOHEIE

MECTHBIC U IIEHTpPalIbHbIE

TYIHUKOBBIE U C MOITyTHBIM JABHKEHUEM

C BEpXHEH U HIKHEN pa3BOIKON

ITo mMecTy pacnono:KeHusl pacnpeAeIUTeNbHbIX TOPU3OHTAIBHBIX TPYOOIPOBOIOB TOPSTYETO BOAOCHAOKEHUS CUCTEMBI OTOIIICHUS
JIENSATCS. HA CUCTEMBL:

C €CTECTBEHHOM LIUPKYISALMEN U ¢ HACOCHOH LUPKYIALuei

C BEPXHEH U HIKHEN pa3BOIKOM

JBYXTPYOHbBIE ¥ OHOTPYOHBIC

TYITUKOBBIE ¥ C TTOITYyTHBIM IBHKECHHEM

MECTHBIC U IIEHTPaIbHbIC

CHcTeMBI TApOBOTO OTOIJICHHS IO CBSI3U ¢ aTMOC(EpOoii OBIBAIOT:
HHM3KOTO, BHICOKOTO JIaBJICHHS

JIBYXTpYOHBIE 1 OTHOTPYOHBIE

3aMKHYTHIC H PA30MKHYTHIC

OTKPBITHIEC U 3aKPBITHIC

TYNHMKOBBIE U C HOIyTHBIM JIBIJKCHUEM

ITpr HEOOXOIUMOCTH TOHWYKCHHS TABJICHHS TIapa Mepei CHCTEMOM MapOBOT0 OTOTUICHHS YCTaHABINBAIOT:
PEAYKIIMOHHBIE KIIanaHbl

KOHJICHCATOOTBOIYHK

Hacoc

PETYISATOP TaBICHHS

2J1eBaTOp

CucTeMbl BO3YLIHOTO OTOIUIEHUS 10 BUAY IEPBUYHOIO TEIJIOHOCUTEIS OAPA3IEIISAIOT Ha:
MECTHBIE U LICHTPAJIbHbIE

C €CTECTBEHHOM LUPKYJIALMEN U C HACOCHON LIMPKYJISILMEN

PELMPKYJIALHOHHBIE M IPSIMOTOYHBIE

TYNUKOBBIE U C NOIIyTHBIM JABHKEHHEM

[apOBO3YIIHbIE, BOMLOBO3yIIHbIE

B nomenieHusx, B KOTOPBIX BO3YX HE 3arpsi3HEH BPEAHBIMU BEIECTBAMU IPUMEHSIOT CUCTEMbI BO3AYIIIHOIO OTOIJICHHUS:
C YaCTMYHOH pelUpKyJIiueil

C IIOJTHOW peLUpKYJISLueit

HpSIMOTOYHBIE

C MapauIeIbHBIMU CTPYSIMU

C BECPHBIMU CTPYSIMU

EmxocTh, mpeHazHaueHHAS 11 XpaHSHUS TOpstaei BOBI B LIEJISIX BHIPABHUBAHHS CYTOYHOTO rpadrika pacxojia BOJIbI B CHCTEME
TEIUIOCHA0XKEHUS, a TAKKE JJISl CO3JaHus M XpaHeHHS 3araca MOJIMUTOYHON BOJIBI HA UCTOYHUKE TETUIOTHI, Ha3bIBACTCS:

KOTEJ

KOHJICHCATOCOOPHUK

BOJIONIOZIOTPEBATEIb

TPS3EBUK

0aK-aKKyMYJIATOpP TOpsiYCi BOJIBI

HTII- sTo:

l'lyHKT HNOAKIKYCHHUA CUCTEMbI OTOINJICHUA, BEHTUIAIIUHU U BO,ZLOCHa6)KeHI/IH 30aHUS K pacnpenennTeanMM CETsAM CUCTCMBbI
TEIUIOCHA0XKEHUST MUKPOpaoHa

HyHKT TIOAKJIFOYCHUSI CUCTCMBbI TCHHOHpOBOJI[OB MHKpOpaﬁOHa K paCHpe[IeJII/ITeHBHLIM CCTIAM ropsmero TGHJIOCHa6)KCHI/I$[ nu
BOJIOIIPOBOAA

€MKOCTb, IIpeTHa3HAaYCHHA [IJIsl XpPAHCHHSI TOPSYei BOJBI B 1IEJIIX BRIPABHUBAHUS CYTOYHOTO rpaduka pacxo/ia BOJIbl B CUCTEME
TeHJ’lOCHa6>KeHI/I${, a TaKXKXE MJId CO34aHUA U XpaHeHI/If{ 3arraca HOJIHPITO'—IHOﬁ BOJAbI HA HCTOYHHUKEC TCIIJIOTHI

COBOKYITHOCTh YCTPOMCTB, 00€CIIEUNBAIONINX HATPEB XOJIOJHON BOBI U pacIpe/iesieHHe ee 10 BOA0Pa30opHBIM IprOopam
KOMIIJICKC 060pyLLOBaHI/I}I, C IIOMOIIIBIO KOTOpOFO CHUCTEMA OTOINICHUA, BEHTUIIALIUU 1 KOH—LLI/ILLI/IOHI/IpOBaHI/ISI BOS,Z[yX&




MPUCOCANHACTCA K TCIJIOBBIM CECTAM

COBOKYITHOCTD yCTPOMCTB, IIPeAHA3HAUCHHBIX JUTS NIEPeIadd M paclpeIeICHHS TETUIOTHl OT UCTOYHUKA K MOTPEOUTEIISIM,
Ha3LIBAETCA:

BOJIONIOZOTPEBATEIb

KOT€JIbHAs

TEIUIOBast CETh

T3I

a0OHEHTCKHI BBOJ

COBOKYITHOCTb YCTPOICTB, 00€CIIeYNBAIONIIX HATPEB XOJIOAHON BOABI 1 pacHpeAeIcHNe ee 0 BOZOpa300pHEIM Ipubopam,
Ha3bIBACTCS:

TETJIOBas CETh

CHCTEMA TETUIOCHAOKCHUS

LTI

BOZIOIIOJIOTPEBATEID

CHCTEMa TOPSTYEeTO BOTOCHAOKEHUS

C KaKoi NepHOANYHOCTBIO JOJDKHBI pa3pabaThiBaThCs THAPABINYECKAE PEKMMBI BO-ISHBIX TEIUIOBBIX CETEH ISl OTOIUTEIBHOIO 1
JIETHETO NepuooB?

OIWH pa3 B IIATH JICT

HE pexe OJHOro pasa B TP roja

€XKETOHO

€KEKBapTAILHO

Kem yTBepaxar0TCs rof10BbIE IUIaHBI PEMOHTOB TEIUIOBBIX YHEPIOYCTAHOBOK?

OTBETCTBEHHBIM 32 NCTIPABHOE COCTOSIHUE 1 0€30MacHYI0 AKCIUTyaTallHio TeIUIOBBIX SHEPIO-yCTaHOBOK
TJIaBHBIM MEXaHUKOM

HAYaJIbHUKOM CITYKOBI IIPOU3BOACTBEHHOTO KOHTPOJIS

PYKOBOJHTEJIEM OpTraHU3aINU

MO3KHO JIU IPUMEHSITh 3aIIOPHYIO apMaTypy B KaueCTBE peryupyomei?
MO>XKHO Ha TPyOOIIpOBOJaxX TEIUIOBBIX CETeil

MOXHO, €CIIH €CTh pa3pemnieHne PoctexHansopa

MOXHO, €CIIH ATO MPEIyCMOTPEHO MPOESKTOM

HE JI0IyCKaeTCs HY MPU KaKUX YCIOBHSIX

Kaxwe 3armyniky He IPUMEHSIOTCS B KOJUIEKTOpax AnaMmerpom 6onee 500 mm?
JUIUNITHYECKUE

HPUMEHSIOTCS BCE BUJIBI 3aITTyIIEK

IUTOCKHE TIPUBApHBIE ¢ pedpamn

IUIOCKUE HAKJIaJHbIE TIPHBAPHBIE




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

OreHKa KypcoBOi pabOTHI ABIIICTCA KOMIUICKCHOH. [Ipy 3TOM y4UTHIBAIOTCS Cleayromue (haKTOphl: aKTyaIbHOCTh BEIOpaHHON
TEMBI; JIOTHYHOCTh METOJIMKH PacyueTa; CBOOOJHOE BlIaJICHUE METOJUKON pacyeTa; KylbTypa o(OpMIICHHUS MTOSICHUTEILHON 3aIiCKY;
CaMOCTOSITEIIFHOCTB BEIBOJIOB. Bce 3TO cyMMHpYETCs B HTOTOBYIO OLICHKY.

OreHKa pe3yabTaTOB 3aMIUTH KyPCOBOTO MMPOEKTA OCYIIECTBIACTCS 10 OATBHON CHCTEME ((OTIIMIHOY, «XOPOIIO»,
«yIIOBJICTBOPHUTEIIBHOY, KHEYJOBIETBOPUTEIBHOY).

O1eHKa «OTIMYHOY» BBICTABIIIETCS, KOTZIa paboTa COAEPKUT IPaMOTHO U3JIOKECHHYIO PacueTHYIO 0a3y, XapaKTepH3yeTCs
OTCYTCTBHEM OIIMOOK B pacdeTax, JOTHIHBIM U ITOCIIE0BaTEIbHBIM H3JI0KEHIEM MaTeprala B OsICHUTeIbHON acTu. [1pu 3ammTe
paboTs! 00yUaromMiics MOKA3bIBACT ITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOIHO ONEPHUPYET PACUCTHBIMHU JAHHBIMH; JIETKO
OTBEYaeT Ha [IOCTaBJIEHHbIE BOIPOCHL.

O1eHKa «XOpOII0» BBICTABIIACTCS, KOTIa paboTa CONEPIKUT IPaMOTHO H3JIOXKEHHYIO pacieTHYI0 0a3y, XapaKTepusyeTcs
OTCYTCTBHEM OIIMOOK B pacdeTax, JOTHIHBIM U IIOCIE0BAaTEIbHBIM H3JI0KEHIEM MaTeprala B OsICHUTeIbHON acTu. [1pu 3ammTe
paboThl 00yUaIOMIMIACS MOKa3bIBaET 3HAHUS BOIIPOCOB TeMBI; 0€3 0COOBIX 3aTpyIHEHHIi OTBEYAET HA IOCTABICHHBIE BOMPOCHI.
OueHKa «yIOBIETBOPUTEIEHOY BBICTABISCTCS, KOTAa pab0Ta COAEPIKUT pacueTHYI0 0a3y, XapaKTepu3yeTcsl HATMYHEM OTACIbHBIX
ommbOok B pacueTax. [Ipu 3amure oOydaronuiics MposIBIAET HEYBEPEHHOCTD, TIOKA3bIBACT CI1a00e 3HAHHE BOIPOCOB TEMBI, HE Ia€T
MOJTHOTO, apTyMEHTHPOBAHHOTO OTBETA HA 3a/laHHBIC BOMPOCHL.

O1LeHKa «HEeyIOBJICTBOPUTEIHHO» BBICTABISIETCS, KOria paboTa He COACPXKUT pacyeTHYyIo 0a3y, He OTBEYaeT TPeOOBAHHAM,
W3JI0’)KCHHBIM B METOINYECKUX YKA3aHMAX, IMEeT 3HAUUTEIbHBIC OMUOKY B pacderax. [Ipu 3ammre oOydaronuiicst 3aTpy JHICTCS
OTBEYATh HAa MOCTABJICHHBIE BOIIPOCHI IT0 TeME, HE 3HAET TEOPHH BOIPOCA, IPH OTBETE JIOMYCKACT CYIIECTBEHHBIE OIIHOKH.
[IpoxoskieHne KOHTPOIEHOTO MEPOIIPHUSITHS 110 3aIHTe KypCOBOH pabOThI CUMTAETCS BBHITOJHEHHBIM YCHELIHO, €CJIU PH €To
OLICHUBAHHH TIOJTyYCHA OLICHKA HE HIKE «YIOBJICTBOPHTEIILHOY.

Kpurepuu oneHuBaHus OTBETa HA 3K3aMEHE

O1eHKa «OTJIMYHOY» BBICTABIAETCS, KOrJa 00yJaroIuiics 1eMOHCTPUPYET CUCTEMHBIE TEOPETUIECKUE 3HAHUS, BIaJICeT
TEPMHUHOJIOTHEH, AeTaeT apryMEHTHPOBAHHEIC BBIBOJIBI M 000OIICHNS, TIPHBOIUT IPHUMEPHI, TOKA3bIBACT CBOOOIHOE BIIa/ICHHE
MOHOJIOTHYECKO PeUbi0 U CIIOCOOHOCTH OBICTPO pearnpoBaTh Ha YTOUHSIONINE BOIIPOCEHL.

O1eHKa «XOpOII0» BBICTaBISAETCS, KOTa 00yJaroUuiicst IeMOHCTPHPYET IPOYHbIE TEOPETUUECKUE 3HAHMUS, BIaJieeT
TE€PMHUHOJIOTUEH, AeTaeT apryMEHTUPOBAaHHbIE BBIBOJBI X 000OIIEHHS, TPUBOAUT NPUMEPBI, HO TPH ATOM JIE€IAeT HECYIIECTBEHHBIE
OITMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSTEIBHO WITH ITPU HE3HAUNTEIIFHOW KOPPEKINH TIPETIOIaBaTEeNIeM.

O1eHKa «yJOBJIECTBOPUTEIHHO) BBICTABIISAECTCS, KOT/Ia 00yJarONIHIACS HETITyOOKHEe TeOpEeTHIECKHE 3HAHUS, TIPOSBIICT C1abo
copMHUPOBaHHBIE HABBIKN aHAJIN3a SBJICHUI U POLIECCOB, HEJOCTaTOYHOE YMEHUE JAeIaTh apryMEHTUPOBAHHbBIEC BBIBOABI U
TPUBOANTH MIPUMEPHI, TOKA3hIBaeT HE IOCTATOYHO CBOOOIHOE BJIAICHHE TCPMHUHOIOTHEH, IOTHIHOCTHIO M ITOCIIEIOBATEIIEHOCTRIO
W3JIOKCHHUS, JIEJIaeT OIMIMOKH, KOTOPEIe MOKET HCIPABUTh TOJIBKO IPHU KOPPEKIHHN TIPETIOIaBATEIIEM.

O1eHKa «HeyA0BIETBOPUTEIBHOY» BBICTABIAETCS, KOrJa 00yJaromuiics 1eMOHCTpUPYET HE3HAHHE TEOPETHUECKUX OCHOB IpEeAMETa,
HE YMEET JeJ1aTh apIyMEHTUPOBAHHBIEC BBIBOJBI U IPUBOIUTH IIPUMEPBI, HE BIAJCET TEPMUHOJIOTUEH, IIPOSBIIAECT OTCYTCTBHE
JIOTHYHOCTH ¥ TIOCJIETOBATEIEHOCTHIO M3JI0KEHNUS, AeaeT OMNOKN, KOTOPBIE He MOXKET HCIPABHUTh JaKe NP KOPPEKIUN
[IpenoiaBaTeleM.

IIpoxoxaeHre KOHTPOJIbHOIO MEPOIPUATHS IO CAAYE DK3AMEHA CUUTACTCS BBIIOIHEHHBIM YCIEIIHO, ECIIU IIPU €TI0 OLEHUBAHUU
[IOJIy4EeHAa OLIEHKA HE HUXKE «YJOBIETBOPUTEIILHOY.

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepaTtypa

6.1.1. OcHoBHas JuTEpaTypa

ABTODBI, COCTaBUTEIN 3arnaBue Bubmmoreka W3narenscTBo, ron

JI1.1 | E.B. Muxaiinumus, TerumocHAOKEHIE KIITBIX ExartepunOypr : 3gatenbcTBO
I0O.U. Toncrosa ; Hayd. | paifoHOB : yueOHOe ocobue VYpanbCKoro yHUBEpCUTETA,
pexn. H.IT. Hlupsiera 2012

ABTOHOMHBIC CHCTEMBI
TEIUIOCHA0XKEHUS : yaeOHO-
IpakTHYeCcKoe rocobue

JI1.2 | ®erkymnoB M.P. VabsiHOBCK @ YaI'TVY, 2011

6.1.2. JlonosiHuTE/IbHAS IUTEPATYpPa

ABTODBI, COCTaBUTEIN 3arnaBue Bubmmoreka W3narenscTBo, rox

JI2.1 | C.B.KapraBues TemnosnepreTuyeckue
CHCTEMBI U DHEPreTHYECKHE
0aaHChl IPOMBIILICHHBIX
TpeANPUATHH : yueOHOe

rmocooue

Maruutoropck: MI'TY, 2000

JI2.2 | Camosa T.10.

OCHOBBI TEOPHH U pacuyTa
TEIUIOBBIX TPYO : yueOHoe
noco6ue

Cankr-IlerepOypr : CIIGIAY,
2018




ABTOpBI, COCTaBUTEIH 3armaBue

Bubnnoreka W3nparenscTBO, TOI

JI2.3 |B.W. llapanos, M.E. | TexHomoruu oGecrieueHus Mocksa: HoBocTi
OpioB MUKOBOI HAarpy3KH CUCTEM TertocHatxeHus, 2006
TETUIOCHA0XKEHUS :
MoOHOTpapust
JI2.4 | B.M. llapanos, IL.B. PerynupoBanue Harpysku Mocksa : HoBoctu
Poros CHCTEM TEIJIOCHAOKESHHUS: TermrocHa0xenus, 2007
MoHorpadus : yaeObHoe
nocobne
6.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3ariaBue Bbubnunoteka UznarenscTBO, TOJ
JI3.1 | Anucumos I1.H. VICTOYHUKY U CUCTEMBI Womkap-Omna : [II'TY, 2018
TEIUTOCHAOKEHHA : yaeOHOe
ocobue 1o KypcoBOMY
MPOEKTUPOBAHUIO
JI3.2 |ABmronun E.I'. VICTOYHHKH U CHCTEMBI Mocksa: Bosnorga: Ungpa-
TeIIocHa0keHus. TeroBbie WNnxenepus, 2024
CETH U TETUIOBBIC ITyHKTHI:
y4eOHHUK
6.2. IlepeyeHs pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHHKAINOHHO# ceTH « AHTEpHET»
31 |Hayunas snexrporHas 6HOIHOTEKA https://cyberleninka.ru/
32 |Hayunas anexrporHas GHOIHOTEKA https://www.elibrary.ru/
n3 |H® HUTY MUCHC https://nf.misis.ru/
6.3 IlepeyeHs NpPOrpaMMHOro odecneyeHust
1.1 |Komnac 3D V24
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
1.3 [MATLAB & Simulink
1.4 | Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft
I1.5 |Microsoft Teams
I1.6 | bpaysep Yandex
I1.7 | SimInTech
6.4. Ilepeuyens MHGPOPMATUOHHBIX CIPABOYHBIX CHCTEM M MPOGeCCHOHATBHBIX a3 JaHHBIX
.1 |window.edu.ru - eauHOE OKHO AOCTYyNa K 00pa30BaTeNbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Hasnauenwne Bug OcHalenue
127 Yyebnass naGoparopusi (KOMIbOTEpHBIH | JIab 1 wr. - UaTepaktuBHas nocka Panasonic;
KJIacc) 1 . - Ilpoextop Epson;

1 mr. - JlokymeHT- kamepa Avermedia;
1 . - Hab ACORP 16 nopr;

12 . - Kommetotep B coope;

1 wt. - Cucremusiii 610k NORBELIs;
1 . - MoruTop LCD Acer;

12 wr. - KoMObrOTEpHBIE CTOJIBI;

8 mT. - YUeHUYeCKHH CTOII;

12 . - Kpecno koMIbIOTEPHOE;

16 mt. - CTynbs;

1 mr. - KarkHbI# mikad;

1 mT. - YueHnyeckas J0CKa.

8. METOAUYECKHUE YKA3AHUA VIS OBYYAIOIUXCSA

B mporecce m3y4eHUs IUCIMIUTMHEI BBICIISIOT IBA BHA CAMOCTOSATEIIFHOM paOOThl: ayIUTOPHAs U BHEAYIUTOPHAS. Ay TUTOpHAS
caMocCTosTeNIbHAas paboTa 1o AUCIUILIMHE BBIMONHACTCSA Ha Y4eOHBIX 3aHATHAX MO PyKOBOJACTBOM IIpenoaaBaTens. BueayauropHas
caMocTosiTeNIbHas paboTa - MIaHupyemas yueOHas paboTa 0OyuarolMCs, BBIIONHAEMas BO BHEAy JUTOPHOE BPeMs 110 3aJaHUI0 U
TIPY METOANYECKOM PYKOBOJICTBE IPETI0JaBaTelIsl, HO 0e3 ero HelmocpeICTBeHHOro yyacTus. CaMocTosTeIbHAs paboTa, He
MpelyCMOTPEHHASI TIPOTPaMMON YIeOHOH TUCIMIUIMHBL, PACKPBIBAIOIIEH 1 KOHKPETU3UPYIOIIEH e€ colepKaHue, OCYIIeCTBISIeTCS
00yyaromuMcsi HHUIIMATUBHO, C IIEJIbI0 PeaIn3aluu COOCTBEHHBIX YUEOHBIX U HAyYHBIX HHTepecoB. [ 6onee 3G deKTHBHOTO
BBIIOJTHEHHS CAMOCTOSATEIbHON PaObOThI O AUCLUILIMHE MPENOoaBaTeNb PEKOMEHAYET HCTOYHUKH [Tl pabOThI, XapaKTePU3yeT
HanOoJIee parMOHATBFHYIO METOANKY CaMOCTOSATENIFHOI pabOTHI, AEMOHCTPHPYET paHee BHIITOJHEHHBIE 00yJaronMMucs paboThl 1
T.1I. Bugs! 3aganuii 1718 BHeayAUTOPHON caMOCTOSITEIbHON pabOoTHI, X COAEP)KaHNE U XapaKTep MOTYT UMETh BAPHATHBHBIN U

I depeHMPOBaHHBIN XapaKTep, YUUThIBaTh HHIUBUIYAIbHbIE 0COOCHHOCTH oOyyatonierocsi. CaMocTosTesIbHas paboTa MOXKET




OCYIIECTBIISATHCSA HHAUBUIYaNbHO MM TPYIIaMH CTyICHTOB online 1 Ha 3aHATHAX B 3aBUCHMOCTH OT IIeJIH, 00beMa, KOHKPETHOH
TEMAaTHKH CaMOCTOSTEILHON PabOThl, yPOBHS CI0KHOCTH. KOHTPOJIb PE3ysIbTaTOB BHEAY JTUTOPHOI CaMOCTOSATEIBHON PabOThI
OCYIIECTBIICTCS B ITpe/ieslaX BpEMEHH, OTBEACHHOTO Ha 00s3aTeIbHbIC YIeOHbIe 3aHATHS 110 AUCIUIUIMHE Ha IPaKTHIECKUX,
71a00PaTOPHBIX 3aHATHUSIX.
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