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1. HEJIX OCBOEHUSA JUCLUAITJIMHBI

1.

Ju—

[MonroToBka 00y4arOIIUXCSl K CAMOCTOSITEIBHOMY PEIISHHIO TEOPETUIECKUX U TPUKIATHBIX 3a7ad B 00JIaCTH OXPaHbI
OKPYKaIOLIEH Cpeibl ¥ PallMOHAIBHOTO UCTIOIb30BAHMUS IIPUPOIHBIX PECYPCOB IPH PAOOTE TEIUIOIHEPTETUICCKUX
00BEKTOB; K CAMOCTOSITEIBHOM ESITEIBHOCTH 110 BHITIOJHEHHUIO B YCIOBHSX PEATLHOTO MPOU3BOCTBA MPOSKTHO-
KOHCTPYKTOPCKUX U HayYHO-HCCIEIOBATEIILCKUX PA0OT, a TAKKE IKCIDTyaTallii KOTJIOArperaToB MNPy MUHAUMATbHBIX
3arparax YHEPreTHYECKNX, MaTepUAbHBIX U TPYJOBBIX PECYPCOB, 00ECTICUCHUN OXPaHbl OKPYKAIOIIEH CpeIbl M TEXHUKU
0e30MacHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: Bb1.B.06

2.1

TpeGoBanus k NpeABAPUTENLHOI MOATOTOBKE 00y4aIOLIerocs:

2.1.1

Harnerarenu u TemioBbie JBUTAaTCIIN

2.1.2

TemnomaccooOMeH

2.13

Texauueckas TepMOANHAMUKA

2.2

JMCHUIUIMHBI U PAKTUKH, I KOTOPBIX OCBOEHHE TAHHOH JUCHHUILUIMHBI (MOIYJ15) HEOOXOAUMMO KaK
npeAllecTBYOLIEE:

2.2.1

MaTepI/IaJIBI, IIPUMECHACMBIC B TCTIJIOOHEPTCTUKE

222

91<cnnyaTaum{ TCHJIOOHCPIreTUYCCKNX YCTAHOBOK U CUCTEM

223

TexHonOruYecKre YHEProHOCUTENHN IIPEATIPUATUI

3. KOMIIETEHIIMN OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI

(MOZY.JIs)

IIK-1: roToBHOCTD K yYyacTumo B pa60Tax 10 OCBOCHHUI0 CXE€M pasMelleHus1 OHH U UX CHCTEM, TO0BOAKE TEXHOJOTHYECCKHUX

MnmpoueccoB, BHIMTOJJHCHUH CIICIIUATBHBIX pPacueToB

Wunukarop 1 | [IK-1.1. YuactByeT B pa3zpaboTke cxem pasmenienus: OI1J] B COOTBETCTBHH C TEXHOJIOTHEH MPOU3BOICTBA.

MK-2: cnocoGHOCTh 00ecneYuBaTh KOHTPOJIb TEXHOJIOTHYeCKOoil TucHMIIUHBI npH 3kcityaTtanuu OILI, Hopm pacxoaa

TOIIMBA U BeexX BUAOB dHepruu OII]

Wnpukarop 1 | [IK-2.1. CobmronaeT mpaBuia TEXHOJIOTMYECKON TUCHUIUIMHEL pH KcruryaTauuu O/,

B pe3yJabTaTe 0OCBOCHUSA TUCHUILIMHDBI oﬁyqammm"lm JOJIZKECH

31

3HaTh:

3.1.1

TEOPETHYECKNE OCHOBEI IIPOIIECCOB TEIUIOOOMEHA H TETUIONEPEAAadH TEIUIOBOM YHEPIHH B YHEPTETHIECKUX YCTAaHOBKAX; O
3HAUeHHHU, COBPEMEHHOM YPOBHE U IEPCIEKTUBAX Pa3BUTUS KOTEIbHBIX arperaTtos; yCTPOHCTBO U MIPUHLIUI PAOOTHI
OCHOBHOTO 1 BCIIOMOTATEILHOTO 000PYI0BaHHS KOTEIBHBIX YCTAHOBOK; 00 YCIIOBUSIX HaJEXKHON PabOTHI U ITyTAX
ONITHMHU3AIMH TEXHOJIOTHUECKHUX MIPOIIECCOB KOTENFHOTO arperara; 00 3KCIUTyaTallly U HCTIBITAHAN KOTJIOB.

3.2

YMmets:

321

PacCUMTHIBATH YHEPIETUUECKUE OKA3ATEIN KOTIO0arPEraToB B PA3IMYHBIX PEKHUMaX PaOOThI; BBIIOIHSITH TEIUIOBOH,
THIPABINYECKHUI W a3pOAUHAMIYECKHI pacdeTsl KOTIa; - COCTABIIATH TEIUIOBOH M MaTepHalIbHbIe OalaHChl KOTEIEHOTO
arperara; BBIIOJHATH MIPOEKTHO-KOHCTPYKTOPCKHE pa3pabOoTKU TOMOYHBIX YCTPOIICTB U 3JIEMEHTOB KOTJIa; 00eCIeYnBaTh
ycnoBust 1u1st 3 (PeKTUBHOTO CKUTaHUs TOIUIMBA B TOIKAaX KOTJIA, PALIMOHAIBEHOTO TEINIOBOCIIPUSTHS U HaJJEKHOTO
JIBIDKCHUS pabodeil cpebl B 3JIeMEHTaxX KOTJIa.

33

Baagern:

3.3.1

METOAMKAMH pacueTa TEXHUKO-9KOHOMUYECKUX ITOKa3aTesIel KOTIoarperaToB; MpeCTaBlIeHHeM 00 obecriedeHus
HaJIeKHOH 1 3(h(HeKTHBHOM pabOTH KOTEIBHBIX YCTAHOBOK.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOOYJISA)

Kon

Pazpgen |Pazgea 1. O6mas
XapaKTepUCTHKA
COBpPEMEHHBbIX KOTeJbHbIX
ycranoBok (KY), ux mecro u
POJIb HAa NPOMIIPeANPUATHSAX.
M cTOYHMKH TeNJI0ThI
npombinuieHHbIX KY.
MarepuanbHble U TEIUIOBbIe
O0asancel kotiioB KY npu
padoTe Ha pa3JIMYHBIX
TOILIUBAX

Bun HaumenoBanue pa3nenoB u | Cemectp /| UacoB | Komneren- | Jlureparypa | Uurte | [lpumeuanne
3aHATUSA 3aHATUSA TeM KVDC I PaKT.




1.1 Jlex O0mas xapakTepucTHKa 3 MK-1K-2 | JI1.1J11.2 JIEKIHST —
COBPEMEHHBIX KOTEJIbHBIX 2192 Oecena [1K-
ycranoBok (KVY), ux Mecto u 1.1; TIK-2.1
POJIb Ha TIPOMITPEIIPUATHSX.

HcTouHuky TEmIoTs
npoMbllIeHHbIX KY.

1.2 Jlex MarepuasnbHble U TEIJIOBBIE 3 [K-1 TIK-2 JIT.1J11.2 IK-1.1; TTK-
6anancel koo KY npu 21032 2.1
paboTte Ha pa3IUIHBIX
TOIIUBaX

1.3 Ilp OO61mue ykaszaHus K 6 [TK-1 TIK-2 JI2.2J13.1 ITK-1.1; TTK-
BBIITOJTHEHUIO KYPCOBOTO 21032 2.1
MIPOEKTA.

1.4 IIp Onpenenenue 8 [K-1 IIK-2 JI2.2J13.1 COTpYAHUYEC
KOHCTPYKTHUBHBIX 21032 TBa B MaJIbIX
0coOeHHOCTEH KOTJIA ITpH rpynnax ITK-
3aJIaHHBIX 1.1; IIK-2.1
MIPOU3BOUTEIHLHOCTH U
ImapameTpax mapa.

1.5 IIp Metoanka pacdera 00bEMOB, 8 [K-1 TIK-2 JI2.2J13.1 TIK-1.1; TIK-
SHTAIBIUI BO31yXa U 01032 2.1
MIPOAYKTOB CTOPAHHS O
ra3oxojiam KoTJja.

1.6 Ilp TermoBoit 6anaHc KOTIA. 6 [K-1 TIK-2 JI2.2J13.1 IK-1.1; ITK-

2122 2.1
1.7 Cp 10 MK-1 IK-2 JI1.1J12.1 IK-1.1; TIK-
21022 2.1
1.8 DK3aMeH 3 IIK-1 I1K-2 JI1.1 TIK-1.1; TIK-
2122 2.1
1.9 KII 1 MK-1 IK-2 J12.2 IK-1.1; TIK-
2122 2.1
Paznen | Pa3spen 2. Koncrpykuuu,
BBIOOP U pacyeT TONOYHBIX
YCTPOHCTB AJIsl C:KUTAHUS
ra3oBoro, »KujaKoro, TBepaAoro
TOILIMB U
NPOM3BOJACTBEHHbIX OTXO010B.

2.1 Jlex KoncTpykuum, BEIOOp H pacyer 4 IK-1 IIK-2 JI1.1J11.2 JIEKIIHAS —
TOIOYHBIX YCTPOUCTB AJIst 21032 6ecena ITK-
CJKMT'aHUs Ta30BOI0, JKHUIKOTO, 1.1; IIK-2.1
TBEPJOrO TOILUIUB U
MIPOU3BOJICTBEHHBIX OTXOJIOB.

2.2 IIp TemoBoil pacdyeT TOIOYHOH 6 [TK-1 ITK-2 JI2.2J13.1 COTpYyIHAYEC
KaMephl. 0132 TBa B MaJbIX

rpynnax [1K-

1.1; TIK-2.1

23 Cp 10 [K-1 IK-2 JI1.1J12.1 IK-1.1; TIK-
2122 2.1

2.4 DK3aMeH 3 [TK-1 TIK-2 JI1.1 TIK-1.1; TIK-
21022 2.1

Paznen | Paspea 3. TeniooOmeH B
3J1eMeHTaxX KoTJIa

3.1 Jlex TemnooOMeH B 3JIeMeHTax 4 [IK-1 ITK-2 JI1.1 JI1.2 TIK-1.1; TIK-
KOTJa 21022 2.1

3.2 IIp TemnnoBoii moBEpOYHBIH 6 [TK-1 TIK-2 JI2.2J13.1 COTpYyIHUYEC
pacueThl pecToHa ’ 21092 TBa B MaJIbIX
KOTENBHOT'O ITy4Ka. rpynnax ITK-

1.1; TIK-2.1

33 Cp 10 [K-1 IIK-2 JI.1J12.1 IK-1.1; [IK-

21022 2.1
34 DK3aMeH 3 IK-1 IK-2 JI1.1 IK-1.1; TIK-
2122 2.1




Paznen | Paspen 4. T'napoamHamMuka
KoTeJbHOro arperarta (KA).
Oo0ecneueHne HaAIEKHOM
ruapoauHaMuku B KA ¢
eCTeCTBEHHOM u
NPUHYIUTEIbHOU
UMpPKYJasuMeii BoAbI U
NapoBOASHOM cMecH.
OCHOBBI METOJTUKH pacyeTa
MPOCTHIX U CJIA0KHBIX
KOHTYPOB IUPKYJISIUH.

4.1 Jlex I'unpoauHamuka KOTEIbHOTO 2 IIK-1 IIK-2 JI1.1J11.2 JIEKIAS —
arperara (KA). OGecnieueHue 2132 6ecena I1K-
HaJIe)KHOM T'UAPOMHAMUKH B 1.1; TIK-2.1
KA ¢ ecTecTBeHHOI 1
MIPUHYJUTEIBbHON
LUPKYJISLIUEN BOJIBI U
1apOBOSTHON CMECH.

4.2 Jlex OCHOBBI METOJTUKU pacyeTa 2 [IK-1 TIK-2 JI1.1 J11.2 JICKITUS —
IIPOCTBIX U CI0XKHBIX KOHTYPOB 0132 6ecena I1K-
LUPKYJISALNH. 1.1; TIK-2.1

4.3 Cp 10 IIK-1 I1K-2 JI1.1J12.1 IIK-1.1; TIK-

21022 2.1
4.4 DK3aMeH 3 IIK-1 I1K-2 JI1.1 TIK-1.1; TIK-
2152 2.1

Pasnen |Pazgen 5. AspoauHamMuka
KOTEJILHOI'0 arperara.

5.1 Jlex AdpoauHaMuKa KOTEITBHOTO 4 [IK-1 T1K-2 JI1.1 J11.2 JIEKIAS —
arperara. 2122 6ecemna ITK-

1.1; IIK-2.1

5.2 Cp 13 [IK-1 IIK-2 JI1.1J12.1 TIK-1.1; TIK-
21032 2.1

5.3 DK3aMeH 3 IIK-1 I1K-2 JI1.1 IIK-1.1; IIK-
D192 2.1

Paspen | Pazgen 6. OcHoBHBIE

jeMeHThI KA.
IIaponeperpeBare;n KoT1/10B,
KOHCTPYKTHBHBIE CXeMBbI
BKJIIOYEHHUSA B TLIMOBOM
TPAaKT, METOAbI
peryJinpoBaHust
TeMIlepaTyphbl napa.
JKOHOMAI3epbl U UX
BKJIIOYEHHE B MUTATEJIbHbIE
MarucTpasim.
KoHcTpyKTHBHBIE CXEMBI
BO31yXOIOJOrpeBaTeei.

6.1 Jlex OcHoBHBIE 3J1eMeHTH KA. 3 IIK-1 I1K-2 JI1.1J11.2 JICKIIHS —
[TapomeperpeBatenu KOTJIOB, 21032 oecemna ITK-
KOHCTPYKTUBHBIE CXEMBbI 1.1; TIK-2.1
BKJIFOUEHUS B JILIMOBOU TPAKT,

METOJIbI PETYTUPOBAHUS
TeMIepaTyphl mapa.

6.2 Jlex DKOHOMaN3ephl U UX 3 [K-1 TIK-2 JIT.1J11.2 TIK-1.1; IIK-
BKJIFOUCHHE B IIUTATENbHEIC 21092 2.1
MarucTpaini. KoHCTpyKTHBHBIC
CXEMBI
BO3LyXOIOJOrpeBaTesei.

6.3 JIab OnpezneneHne NOBEPXHOCTH 9 [K-1 IIK-2 JI3.2 COTpyAHUYEC
HarpeBa U KOHCTPYKTHBHBIX 2132 TBa B MaJIbIX
rapameTpoB rpynmnax ITK-
OIHOCTYIIEHYaTOr o 1.1; TIK-2.1

BO3QYXOIIOAOI'PEBATEIIA.




6.4

JIab

OnpeneneHne N3MEHEHUI
TEeMIIepaTyp TEeIIOHOCHTENEH
Ha BBIXOJIE U3
Bozyxonogorpesarens u KI1TJ]
KOTJIOarperara rnpu u3MeHeHU!
TEeMIIepaTypbl JyTHEBOTO
BO3yXa.

IK-1 IIK-2

JI3.2
0132

TIK-1.1; TIK-
2.1

6.5

JIab

OnpeneneHue NOBEPXHOCTH
HarpeBa M KOHCTPYKTHBHBIX
apameTpoB
OJTHOCTYTIEHYATOTO CTAIEHOTO
BOJISTHOI'O SKOHOMaii3epa.

IK-1 IIK-2

JI3.2
0132

COTpyTHHYEC
TBa B MaJIbIX

rpynnax [1K-
1.1; TIK-2.1

6.6

JIab

OmnpeneneHue MOBEPXHOCTH
HarpeBa U KOHCTPYKTHBHBIX
rapameTpoB
OJIHOCTYIIEHYATOTrO YyTYHHOTO
BOJISTHOI'O SKOHOMaii3epa.

IK-1 IIK-2

JI3.2
01032

TIK-1.1; TIK-
2.1

6.7

IIp

TemnnoBoii pacuer
naporneperpeBaTes.

I1K-1 IIK-2

J12.2J13.1
21092

IK-1.1; TIK-
2.1

6.8

Ip

CBozHast TabnHIa ¥ IPOBEPKA
TEIIOBOTO pacyera.

IK-1 IIK-2

J12.2J13.1
01022

TIK-1.1; TIK-
2.1

6.9

Cp

IK-1 IIK-2

JI1.1J12.1
0132

TIK-1.1; TIK-
2.1

6.10

DK3aMeH

IK-1 TIK-2

J1.1
2102

IK-1.1; TIK-
2.1

6.11

KII

IK-1 IIK-2

2.2
0132

TIK-1.1; TIK-
2.1

Paznen

Pasnen 7. Koncrpykuun
KOTJIOB C €CTEeCTBEHHOI
UHMpPKYJIsinuei,
NpPSIMOTOYHBIX H €
MHOTOKPAaTHOM
NPUHYAUTEIbHOMI
uMpkyJasumeii. Bonorpeiinbie
U IapoBoOOrpeiinble KOTJbI.
Kotabl BbICOKO- M
HHM3KOHAIOPHbIE, IPSAMOT0
JelCTBUSA U ¢ HEBOASIHBIMU
TemnoHocuTeaAaMu. KoTJibl
HA OTXOJSIIIUX ra3ax, KOTJibl,
HCIOJIB3YIOLHE TeNJI0Ty
TeXHOJIOrHYecKoro
npoaykra. Ucnapu teinbHoe
OXJIaXK/AeHUE 3JIeMEHTOB
TeXHOJIOTHYeCKUX
YCTAHOBOK.
JHepProTexXHoJI0ruyecKue
KA.

7.1

Jlex

KoHncTpykuuu KOTIOB €
€CTECTBEHHOM LIUPKYJIALUEH,
IPSIMOTOYHBIX U C
MHOTOKpaTHOU

IIPUHY TUTEIbHOMI
nupkysinuen. Bogorpelinesie n
[1apOBOJOIPEIHBIE KOTIIBL.
KoTiiel BEICOKO- U
HU3KOHAIMOPHBIE, IPSIMOTO
JEeMCTBUS U C HEBOASHBIMU
TEIUIOHOCUTEISIMH.

IK-1 IIK-2

JI1.1 J11.2
0132

TIK-1.1; TIK-
2.1

7.2

Jlex

Kotis! Ha oTX0oAAIINX Ta3ax,
KOTJIBI, UCTIONIB3YIOINE
TEIUIOTY TEXHOJIOTUYECKOTO
npoaykra. Mcnapu tenbHOe
OXJIQXKJICHUE HIICMEHTOB
TEXHOJIOTUYECKUX YCTAaHOBOK.
OHeprotexHonornyeckue KA.

IK-1 IIK-2

JI1.1J11.2
0132

TIK-1.1; TIK-
2.1




73 Cp 6 13 MK-1 IK-2 JI1.1J12.1 0 IK-1.1; [IK-
21022 2.1
7.4 DK3aMeH 6 6 IIK-1 I1K-2 JI1.1 0 IIK-1.1; TIK-
2122 2.1
Pasnen | Pa3nea 8. BenmomorareabHoe
000py10BaHHe KOTEIbHbIX
YCTAHOBOK: CHCTEMbI
TOMJIMBOMOAAYH, CUCTEMBI
30J10- LLJIAKOYAJIeHH ],
CHUCTEMbI OYUCTKH
NPOAYKTOB CrOPAHUSI OT
TBEPABIX U I'a3000pa3HbIX
npuMecei.
MeTtaJjlibl, HCNIOJIb3yeMble B
KoTyocTpoennu. Kapkac u
00MYypOBKa KOTJIA.

8.1 Jlex BcnomorarensHoe 6 2 [K-1 TIK-2 JIT.1J11.2 0 TIK-1.1; TIK-
000pyI0BaHHE KOTEJIbHBIX 2132 2.1
YCTaHOBOK: CUCTEMBI
TOTUTUBOIIO/IAYH, CUCTEMBI 30JI0
- IUTAKOYAAJICHHUs, CUCTEMBI
OUYUCTKH IIPOAYKTOB CrOpaHUs
OT TBEPJIBIX U Ta3000pa3HBIX
IIPUMECEH.

8.2 Jlex Mertaisl, HCIIONB3yEMBIE B 6 2 [TK-1 TIK-2 JIT.1J11.2 0 TIK-1.1; TIK-
kotrioctpoeHun. Kapkac n 2132 2.1
00MypOBKa KOTJIa.

83 Cp 6 12 [K-1 IK-2 JI1.1J12.1 0 IK-1.1; TIK-

2122 2.1
8.4 DK3aMeH 6 6 [TK-1 TIK-2 JI1.1 0 TIK-1.1; TIK-
21022 2.1

5. OBPA3OBATEJIBHBIE TEXHOJIOT'A

O6paSOBaTCJ’ILHLIC TEXHOJIOTHH C UCITIOJIB30BAHUEM aKTUBHBIX MCTOI0B O6y‘I€HI/I$[ (J'IGKL[I/IH - 66062[8., JICKIUA — JUCKYCCHA,
HpO6HCMHa§I JICKIUA, JICKUA-BU3YyAJIU3allysd, JICKIUA C 3apaHeC 3allJTAaHUPOBAHHBIMU OI_HI/I6KaMI/I, JICKIOUA — HpeCC-KOH(i)epeHI_H/ISI,
JICKIUA C pa360p0M KOHKPETHBIX cmyauuﬁ, JICKOUA-KOHCYJIbTAIUA, 3aHATUA C IPUMCHCHUEM 3aTPYAHAIOIINX yCHOBHﬁ, MCTOObI
TpynnoBOIro peiieHus TBOPUYCCKUX 3a1a4, METO paSBHBammeﬁCH Koonepaunn)

TexHONMOTrHs KOJUICKTUBHOTO B3auMo/ieiicTBIsI (paboTa B MaJIbIX TpyIiax) (CaMOCTOSATENbHOE H3yUeHUE 00yYarOIIMMICS HOBOTO
MaTepHala MmocpeICTBOM COTPYIHHUYECTBA B MAIIBIX TPYIIIaX, Ja€T BO3MOKHOCTh BCEM YUaCTHHKAM y4acTBOBaTh B padoTe,
MPaKTUKOBATH HABBIKU COTPYIHUYECTBA, MEKITMIYHOCTHOTO OOIICHUS)

6. POHJ OIEHOYHbBIX CPEICTB

6.1. KonTpoabHbIe BONPOCHI U 3aJaHUS

KoHTposbHBEIE BONPOCH U IPOBEACHHS TEKYIIETO KOHTPOJIS MO TabopaTOpHEIM paboTam:
JlabopaTopHast pabota Nel OmnperneneHue HOBEpXHOCTH HarpeBa M KOHCTPYKTHUBHBIX ITapaMETPOB OJTHOCTYTIEHYATOTO
BO3yXOIIOIOrpEBATENIS.

1. B 3aBucHMOCTH OT KakMX IapaMeTpoB NPHHUMAIOT IIPH IIPOCKTHPOBAHMU TEMIEpaTypy Ha BXO-ZI€ B
BO3yXOHarpeBaTein?
2. Kaxk onpenenstoTcss pacxoasl BO3AyXa Uepe3 BO3AyXOMOIOTPeBaTeNb IPH HAMYAN PEHEPKyIIA-IIHH?

JlabopatopHas padota Ne2 OmnpeneneHre U3MEHEHUH TeMIIepaTyp TEITIOHOCUTENCH Ha BBIXOJIe U3 Bo3ayxomnonorpesatens u KITJ]
KOTJIoarperara npu U3MEeHEHUH TeMIIepaTyphl JyTHEBOTO BO3IyXa.

L. Kakoe ypaBHeHue cBsi3biBacT KO3(D(OUIIMEHTHI TEILUIONEPEIadH, TSIUIOOTAYH U TEIIONPOBOTHOCTH?

2. Kakune mapaMeTpsl onpeessroT 3Ha4eHUsI K03 PHIUCHTa TSIUIOOTIauH?

JlabopaTopHast paboTa Ne3 OmperneneHue TOBEpXHOCTH HarpeBa M KOHCTPYKTUBHBIX IapaMeTPOB OJHOCTYIIEHYATOTO CTAIEHOTO
BOJSTHOTO SKOHOMai3epa.

1. Kak onpenensiorcss TeMuepaTypbl MUTATENbHOW BOJbI Ha BXOZAE B BOJSHON 3KOHOMaii3ep KOTJIoarpe-raToB HU3KOro U
CpellHero JAaBJIeHUs?

2. Kax ompenenstorcs TeMneparypbl IUTAaTEIbHON BOJBI HAa BXOJE B BOISHOW PKOHOMAaM3ep UyTyHHOI'O U CTajIbHOI'O
TUIOB?

JlabopaTopHast paboTta Ned OmnperneneHue HOBEPXHOCTH HArpeBa U KOHCTPYKTHUBHBIX TAPaMETPOB OJHOCTYIIEHUATOTO IyTYHHOTO




BOJISIHOI'O DKOHOMai3epa.
1. Kak onpenensiorcst TemuepaTypbl MUTaTENbHONW BOJBI Ha BXOZAE B BOJSHOIN SKOHOMaii3ep KOTJIOar-peraToB HU3KOro U
CpelHero JAaBJIeHus?

KonTponbsHbIe BOIPOCH! AT MPOBEACHUS TEKYILET0 KOHTPOISI MO MPAKTUYECKUM 3aHATHSIM:

1.Kakne 3HaueHus U30BITKOB BO3yXa IPUHUMAIOTCS TIPH IPOCKTHPOBAHUHU TOMOK CIIOEBOTO CKU-TAHUS U IToYeMy?

2.Kaxkue 3HaueHNSA H30BITKOB BO3AyXa IPUHIMAIOTCS TIPH IPOSKTHPOBAHNH TOIIOK C KAMEPHBIM CKUTAHHEM TBEPAOTO, KHIIKOTO,
ra3000pa3HOro TOIUTMBA U MOoYeMy?

3.B 3aBHCUMOCTH OT KaKUX MOKa3aTeNell NpUHUMaeTCs TeMIepaTypa yXOAAIIUX Ia30B MPU MPO-eKTUPOBAHUU KOTENBHBIX
arperatoB?

4.Yem oTIAHMYAIOTCS IETH TEIUIOBOTO pacdeTa KA mpu moBepodHOM KOHCTPYKTHBHOM pacdeTrax?

5.Kaxue mapameTpsl onpeensoT TeMIepaTypy JBIMOBBIX Ta30B Ha BBIXOJE U3 TONKH?

6.Co0uroieHEe KaKkoro yCIIOBHUS O3BOJISICT CYMTATh 3aKOHUCHHBIM TEIJIOBOM pacyeT TOIKH KOT-joarperara?

7.Kakue mapameTpsl BXOISIT B ypaBHEHHE TEIUIOOOMEHa (TEIUIonepe1adn) pacyeTHOM MOBEPXHO-CTH HarpeBa?

8.Kaxue mapameTpsl BXOAAT B ypaBHEHHUS TEILUIOBBIX 0alaHCOB pacueTHOH MOBEPXHOCTH Harpesa ?

9.Kakue napameTpsl naponeperpepaTens U3MEHSIOT IPU HEOOXOAUMOCTH H3MEHEHUSI €ro M0-BEPXHOCTH Harpena’?

10.Kakune cocTapisronIre ONpenelsTioT TEOPETHISCKU 00beM (pacxox) IPOAYyKTOB CrOpaHHus?

11.Kak onpeaenstoTcs TeMIEpaTypHble HAIOPBL: IIPU NPSIMOTOKE, IPOTUBOTOKE, CMEIIAHHOM TOKE JBMKEHUS TEILIOHOCUTENIEH?
12.Kax onpeAenstoTcs TeMreparypbl HarpeBaeMoi cpenibl B (PeCTOHAaX U KOTEIbHbIX My4Kax?

13.HacKkonbKO MOXET OTJINYAThCS pacYETHAs TEMIIEPATypa YXOJIIMX Ta30B OT IPEABAPUTEILHO IPHHATONH YTOOBI CUUTATE pacueT
3aBepIIEHHBIM?

14.TTo xakoMy ITapaMeTpy OIpeeNseTcs HeBsI3Kka TEIUIOBOTO OaTaHca KOTioarperara MpH 3aBep-IIeHn: pacueTa’?

6.2. TeMbl NUCbMEHHBIX PadoOT

Kypcosoii npoekrt:

Llens paboThl. SBisieTcst 3aKpeIICHUE TTOIYYCHHBIX TEOPETUUECKUX 3HAHUH, TPUOOPETEHHE HABBIKOB ITPAKTUYECKOTO TPOBEACHUS
TETJIOBOTO pacyeTa KOTJIa, ONBITA IIPOSKTHPOBAHUS W KOHCTPYKTHBHOTO O(OPMIICHHS KOTIIOAarperara, pa3BUTHE Y CTYICHTOB
CaMOCTOSATETIFHOCTH MPH PEIICHNH NHXECHEPHBIX 3a/1a4 ¥ HABBIKOB pabOTHI C HOPMAaTUBHOM U TEXHUYECKOH IUTEpPaTypoil.

OcHoBHas TeMaTnka. OOBEKTOM MPOSKTUPOBAHUS SBIISICTCSI KOTEIBHBIH arperar, st KOTOpOro HeoOXOJUMO BBIIIOIHHUTH TETUIOBBIE
pacueTsl, ¢ LIEIbI0 OIPEAEICHUS OCHOBHBIX PEXKUMHBIX U KOHCTPYKTHUBHBIX NTapaMeTpoB. TeMaTHka KypCcOBBIX IIPOEKTOB CBsI3aHa C
PEKOHCTPYKIUEH KOTIa, IEPEeBOAOM €ro paboThI ¢ OAHOTO TOIUIMBA HA APYToe, U3MEHEHHEM MPOU3BOIUTENBHOCTH 110 apy UIH
PEKUMHBIX IIapaMETPOB.

Conepxanne. KypcoBoii IPOEKT COTEPKUT: ENb KypCOBOTO MPOSKTHPOBAHMS, ONIPEETICHHE HC-XOIHBIX JaHHBIX, PacueT
SHTAJBIMK BO3IyXa U MPOLYKTOB CrOPaHHs MO T'a30X0/1aM KOTJIa, TOBEPOUHBIN pacueT TONKH U (ecTOHa, KOHCTPYKTUBHBINA U
TIOBEPOYHBIH PacUeTHl CTyIIEHEH TaporeperpeBareis, 5Ko-HoMaii3epa 1 BO3IyXOIoI0rpeBaTelsl U CBOIHBIN OanaHc KoTia. Ha
OCHOBAHHH BHITTOJTHEHHBIX IIOBEPOY-HBIX MIIM KOHCTPYKTHBHBIX PACUETOB IEMEHTOB KOTJIA ONIPEAEIIIOTCS €T0 ONTHMAIbHBIC
PEKHUMHBIC U KOHCTPYKTUBHBIE XapaKTEPUCTUKH, H COCTABIIACTCS 3aK/IF0UCHHE.

Crpykrypa, 006éM. KypcoBoif IpOeKT HOJKEH BKIIOUATh BBEICHNE, 3aKITIOYCHIE, CITUCOK HC-TTOJIh30BaHHON JINTEPATyPHI 1
TEXHOJIOTHUYECKYIO YacTh. KypcoBoil MPOEKT BHIMOIHIETCS B BH/E MOSCHUA-TEIBHOH 3amicku 00beMoM 35 — 45 cTpanut.

Brigaua 3aJaHus, IPUCM U 3alllUTa KII MMPOBOAUTCA B COOTBETCTBUH C KaJICHAAPHBIM y‘IC6HBIM l'pa(i)I/IKOM.

6.3. ®OH/ OLIEHOYHBIX CPECTB

DK3aMeHaIHOHHBIC BOIIPOCHI:

Pazgen Nel O6mras xapakTepuCTHKa COBPEMEHHBIX KOTEeIbHBIX ycTaHOBOK (KV), ux MecTo u posib Ha IPOMIIPEANPUATHAX.
HcrouHuky TemnoTs! npoMsinuieHHbIX KY. MaTepunanbhble U TeruioBble 6anaHchl KoTia0B KY npu padoTte Ha pa3MYHBIX TOIIMBAX
1.DHepreTudeckue pecypcbl. ICTOUHUKHU TEIIIOBON U 31EKTPUUECKON SHEPTUHU.

2.TexHOMOrHMYeCKast cXeMa KOTEIbHOH YCTaHOBKHU: COCTAaB, OCHOBHOE M BCIIOMOTaTeIbHOE 000pYJOBaHHE U TIPHHIIHII €€ PabOTHL
3.MarepuasnbHble OaaHChl TaporeHepaTopa.

4.TennoBoi 6anaHc KOTENBHOTO arperara.

5.KoaddurmenT nonesznoro neiicteus kotina. [ToHsTHE 0 K.I1.1. «OPYTTO» M KHETTOY.

Paznen Ne2 KoHcTpykiuy, BEIOOP U pacyeT TONMOYHBIX YCTPOICTB JUIsl CKUTaHUS Fa30BOT0, KUAKOT0, TBEPIOrO TOIIUB U
MPOW3BOJICTBEHHBIX OTXO/IOB.

6.TpeboBaHMS K TOIIOYHBIM yCTPONHCTBAM KOTJIOB M IOKA3aTENH HX PaOOTHL.

7. Knaccuduxaiys TOnoYHbIX yCTpoicTB. CXeMbl OpraHH3alMy IIPOLEcca CKMIaHMs TBEPIOTO TOILIMBA U OOIIHe XapaKTePUCTUKH
TOIOK.

8.Cxuranne razoo0pazHoro Torumea. OpraHu3aiys nporecca CKUraHus. TONKY U C)KUTaHUS Ta30BOTO TOTUTHBA.
Knaccudukarms ropenok 1 uX KOHCTPYKTHBHOE O0(OpMIICHHE.

9.Coxuranue ra3000pa3HbIX TOIUIMB C Pa3INYHOM TEINIOTOH cropanust. C>KMUraHHE ra3a COBMECTHO C APYTMMH BUIaMH TOILIHB.
OKcIuTyaTanust KOTIOB, padOTAOMNX HAa Ta30BOM TOIUTHBE, H 00ECIICUCHNE TEXHUKN 0€30TacHOCTH.

10.Coxuranune xuaKkoro tommmsa. OpraHu3arys CKUraHus KUIKoro TommBa. Knaccudukanms 1 KOHCTPYKIH (GOPCYHOK.

Pasznen Ne3 TernnooOMeH B 311eMEHTaX KOTJIa
11.Tomku u1st cXUTaHus Ma3yTa. DKCIDTyaTalys KOTJIOB, pabOTaroNMX Ha Ma3yTe U 00ecTiedeHIe TEXHUKH 0e30I1acHOCTH.




12.Coxuranne KyCKOBOT'O TOIUIMBA. XapaKTEPUCTHKA MPOIECCOB TOPEHHUS TOILUINBA B CJIOE.

13.Knaccudukanus, KOHCTPYKIUH, XapaKTEPUCTUKK 00JIACTH MIPUMEHEHHUS M IPUHITKIT PA0OTHI CIIOEBBIX TOMOK C TUIOTHBIM CIIOEM
KYCKOBOTO TOTUIHBA.

14.CioeBBI€ TOIKHU C KUIISIINM CIOEM.

15.Coxuranue TOMINBA B MBIIEBUIHOM cocTosiHUU. Kitaccudukanus npuieyroiabHbIX Topesiok. Pacnonokenue ropeyok B TOIKE.

Paznen Ne4 T'mnpoannamuka kotensHOro arperara (KA). O6ecnieduenue HafexxHOM rumpoanHaMuki B KA ¢ ectecTBeHHOH H
IPUHYAUTENBHON NUPKYISAINEH BOABI U TapOBOASHON cMecH. OCHOBBI METOANKH pacdeTa MPOCTHIX U CIIOKHBIX KOHTYpPOB
UUPKYIISILIUH.

16.Tonku st pakenbHOTO CXKUTaHuA yronbHOH meun. KoHeTpykumn Tonok. CriocoOs! yaaneHus nntaka. Hasnagenue
3aXHUraTeNILHOTO Nosica. TeXHIKa 6€30MaCHOCTH MIPU CKUTAHUH U IPUTOTOBICHUH YTONBHOM MBIN.

17.CxeMblI cHCTEM MBUICIPUTOTOBICHUSL.

18.BuxpeBble (IIMKIOHHBIE) TONKH JUISl CKUTAHUS yTOJILHOW MblK. KOHCTPYKTHBHBIE OCOOCHHOCTH U XapaKTEPUCTUKH.
19.0praru3anyus MpomeccoB nepefadn Tera B kotie. [TonsaTrne o paguanioHHEIX 1 KOHBEKTHBHBIX TOBEPXHOCTSAX HAIPEBa.
20.Temnoo6MeH B Tonke KoTia. VIcTouHNKH H3ITydeHus. MeToanka pacdyera TemioooMeHa B Tonke. OCHOBHbIE 3aBHCUMOCTH U
HOHSTHUS, UCTIONb3YEMbIE P TEMJIOBOM pacyeTe TOMKU.

Pasnen NeS5 AspoanHamuka KOTEIbHOIO arperara.

21.Meroauka pacueTa Termaoo0MeHa B KOHBEKTUBHBIX MOBEPXHOCTAX HArpeBa naporeHeparopa. MTeHcupukanus TerioodMeHa B
KOTJIax.

22.TerutoBas cxeMa KOTia: TpeOOBaHMS U OCHOBHBIC XapaKTEPUCTUKU. [IpruMephI TETTOBBIX CXEM KOTJIA.

23.Bb100p TeMIepaTypsl IPOAYKTOB CrOPaHUS HA BBIXOJIE U3 TONKU M TEMIEPATyPhl yXOIIIUX Ia30B.

24.Bb100p KOMIIOHOBKH BOZSIHOTO KOHOMail3epa U BO34yXOMOJOrpeBaTesl.

25.TemnoBoii pacueT KOTEJIbHBIX arperaTos.

26. PexoMeHJalMy 110 METOIUKE PAacueTa OCHOBHBIX 3JIEMEHTOB KOTJIA.

Paznen Ne6 OcnoBHble anemenTsl KA. IlaponeperpeBaTeny KOTIOB, KOHCTPYKTHBHBIE CXEMBI BKIIIOYEHHS B IbIMOBOH TPAKT,
METOBI PETyIUPOBAHUS TEMIIEPATYPBI Tapa. DKOHOMa3ephl U UX BKIIIOYEHUE B IUTATEIbHbIE MarucTpaiu. KoHCTpyKTUBHBIE
CXEMBI BO31yXOIOAOTPEBATENICH.

27.I'uapoavHaMuKa KOTia. Y ClIoBHS HaJeXKHOHW paboThl 21EMEHTOB KOoTia. CyIHOCTh U 3HaU€HHE LUPKYIISALHUU BOJBI, KPATHOCTD
upKyssinun. OCHOBHOE pacdeTHOE YpaBHEHHUE TP JIBIKCHUH BOJBI B TpyOax.

28.Pexxnm, CTPyKTypa U XapaKTepHCTHKA PaboUnX TeN IPH IBIKCHUH B TPyOax.

29.I'mapoauHaMuKa UCIAPUTEIBHBIX CHCTEM KOTJIA C €CTECTBEHHON LHUPKYJsIIreil. YpaBHEHHE ABMKEHUS TAPOBOASHON CMECH.
30.A»poaMHaMHUKa ra30BO3LyIIHOTO TPAKTa KOTJA: CHCTEMbI U METOIMKA €ro pacyeTa.

31.McnapuTenbHble IOBEPXHOCTU HArpeBa KOTJIO0B. XapaKTEPUCTUKU U KOHCTPYKIUH SKPAHHBIX IOBEPXHOCTEHN KOTJIOB €
€CTECTBEHHOM IIUPKYIIAINEN U IPIMOTOUHBIX KOTJIOB. CXeMbl KOHBEKTHBHBIX UCTIAPUTEIBHBIX TOBEPXHOCTEH HarpeBa B KOTJIAxX C
pa3sIUYHBIMU TapaMeTpaMH napa.

Pasnen Ne7 KoHCTpyKIMU KOTJIOB C €CTECTBEHHON LUPKYIALUEH, IPIMOTOUHBIX U C MHOTOKPATHOM IIPUHY TUTEIbHON
nupKyJsnuei. Bogorpeiinsie u napoBoaorpeiinbie KoTiibl. KoTibl BBICOKO- 1 HU3KOHANIOPHBIE, IPSAMOTO AEUCTBUS U C HEBOSHBIMU
TEMIOHOCUTENAMH. KOTIIbI Ha OTXOSIMIMX ra3ax, KOTIIbL, HCIONB3YIOLIHE TEMIOTY TEXHOJIOIHYECKOro npoaykra. Mcnapu tensHoe
OXJIaX/IEHHE IEMEHTOB TEXHOJIOTHUECKUX YCTaHOBOK. DHeprorexHoaoruueckue KA.

32.Knaccudukarms mapomneperpesareneil. Paquanuonssie (IupMoBsle) naponeperpeBarenu. HasHaueHne, cxeMbl yCTaHOBKH,
KOHCTPYKTHUBHOE PEIIeHHE U TEXHUUECKHE XapaKTEePUCTHKH.

33.KoHBeKkTUBHbIE NMaponeperpesareny. HazHaueHne, KOHCTPYKTUBHOE PELIEHUE U TEXHUYECKHE XapAKTEPUCTUKY.
34.KommoHOBKA TPyOUaTOro maporeperpeBaTess: CXeMBl U IIeIec000pa3HOCTb HCIOIb30BAHUS PA3IHYHBIX CXEM.
35.PerynupoBanue Temneparypsl napa. Crnoco0bl, CXeMbl 1 KOHCTPYKIMH apooxjaauTesei. ['a3oBoe perynupoBanue.
36.BonsHble s5KoHOMaW3epBbI: KIIacCH(UKAINS, KOHCTPYKIHHU, TEXHUUECKHE XapaKTEPUCTUKH U CXEMbI KOMITOHOBKH.
37.Bo3myxomnonorpeBaTenn: KiracCu(UKanus, KOHCTPYKIINH, TEXHIYECKHUE XapaKTEPUCTUKH U CXeMbI KOMIIOHOBKH.

Paznen Ne8 BenomoratensHoe 000py0BaHUE KOTENBbHBIX YCTAHOBOK: CHCTEMbI TOILUTUBOIOAAYH, CUCTEMBI 30J10- ITAKOY JalleHUs,
CHCTEMBI OYHCTKH MIPOYKTOB CTOPAHUS OT TBEPBIX M Fa3000pa3HBIX IIpUMeECei.
Mertaisl, HCIOIb3yeMbIe B KOTIOCTpoeHHH. Kapkac 1 oOMypoBKa KOTia.

38.Knaccudukanus KOTJIOB 110 Ha3HAYEHHIO, OPTaHU3ALMN JBHKEHUS BOJbI U Napa, TaBICHHUIO U MOIIHOCTH. CXEMBI KOTJIOB THIIA
E, IT u IIp. OGo3HaueHHE KOTIIOB.

39.KorenbHbIe arperatbl HU3KOro naBieHus. Obnactu npumeHeHus. OCOOEHHOCTH U PUMEPBI KOHCTPYKIUI KOTJIOB HU3KOTO
JaBIICHUSL.

40.2HepreTHUECKHE KOTIIBI C €CTECTBEHHON IIMPKYIUEH. XapaKTepUCTHKH, IPUMEPEl KOHCTPYKTHBHOTO PEIICHHUS.

41 .IIpssMoTOUYHBIE KOTIEL. XapaKTepHCTHKH, Haz3HaueHne. OCOOCHHOCTH U IIPUMEPHI KOHCTPYKTUBHBIX PEIICHUI.

42.Bb100p TyThEBOro BEHTUIIATOPA U JbIMOCOCa. MeToIuKa pacyeTa AbIMOBBIX TPYO.

43.0cHoBHBIC MaTepuaibl kKoTia. Kapkac kotia.

44.04ucTKa NOBEPXHOCTEHN Harpesa.

45.TonnuBHOE X034HCTBO KOTEIBHBIX YCTAHOBOK P CXKUTAHUM TBEPJOTO TOIUIMBA, Ma3yTa H rasa.

46.111nako3omnoynanenue. Mexanndeckas, THEBMAaTHYECKas TMAPABINYECKAs CHCTEMbI: PUHIMIIBI PA0OTHI, CXEMBbI, TEXHUUECKUE
XapaKTEePUCTHUKH, IPSUMYIIIECTBA M HEIOCTATKH.

6.4. IlepeueHb BH/10B OLICHOYHBIX CPE/ICTB




Kypcosoii npoekr,

OTYETHI 110 TabOpaTOPHBIM PabOTaM, IK3aMEHALIMOHHBIE BOIIPOCHL.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIS)

7.1. PexoMenayemas JquTeparypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBI, 3aryaBue W3narenscrBo, | Kon-Bo On. aapec
JI1. [ Cokonos B.A. | KoTenbHble yCTaHOBKH U UX Mocksa: 5
1 IKCIITyaTarus: Y 4eOHuK Axanemus, 2005
JI1. | CoxomnoB B.A. |IlapoBsle u BogorpeiiHble KOTIbI Masiolt [ MockBa: 25
2 U cpeaHeit MoIHOCTH: Yueb. mocodue Axanemus, 2008
IUTS BY30B
7.1.2. JlonojiHuTEIBHAS JIUTEPATypa
ABTOpBHI, 3aryaBue WznarensctBo, | Komn-Bo On. aapec
JI2. | BesrpemHoB | PacueTr mapoBBIX KOTJIOB B IPUMEPAX U Mocksa: 55
1 |AH, 3agagax: Yueb. mocobue I By30B 110 OHeproaToMusaa
neiidpep crel. "TennoBble AIeKTpUIecKHe T, 1991
B.M., JlutioB | cranuun"
IO.M.
JI2. | Ponnatuc CrpaBOYHUK 110 KOTEITBHBIM Mockaa: 15
2 KO, YCTaHOBKAaM MaJIOH OHeproaTromusia
ITontapenxuii | IPOU3BOAUTEIHLHOCTH: CIIPABOYHOE T, 1989
AH. H3J1aHuE
7.1.3. Metoanyeckne pa3padoTku
ABTOpBI, 3aryaBue WznarenscrBo, | Komn-Bo On. aapec
JI3. |Tax I'.B., KorenbHble ycTaHOBKH poMbliiuieHHBIX | Bparck: bpl'Y, 26
1 |Encykos npeanpustuid. TerioBoi pacueT 2015
B.K, KOTENbHBIX arperaToB: yueOHOe
JlatymkuHa | mocoGue
C.B.
JI3. | EncykoB B.K. | KoTenbHbIe yCTaHOBKH U Bparck: bpI'V, 1 http://ecat.brstu.ru/catalog/yYaeonb1e%
2 aporeHepaTopbl: METOJHUYECKUE 2019 20u%20y4e6H0-MeToAIUeCKHE Yo
YKa3aHHsl K BBIITOJIHEHUIO 20mocodus/Dueprerika%20-%
a00paTOPHBIX paboT 20ABToMaTHka/Encyko%
20B.K.Kotensub1e%20ycTaHOBKH Y0
20u%
20mnaporenepatops. MY.2019.PDF

7.2. IlepeyeHsb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH "MHTepHeT"

31 | DnexrponHas oubdinoreka bpl'yY

http://ecat.brstu.ru/catalog

22 | DnekTpoHHO-0MOIHOTeYHAs cucTeMa «31aTeIbecTBO

«Jlaab)»

http://e.lanbook.com

7.3.1 llepeyeHb NporpaMMHOro odecrneveHust

73.1.1

Microsoft Office 2007 Russian Academic OPEN No Level

73.1.2

KOMIIAC-3D V13

7.3.2 [lepeyeHb NHGOPMANHOHHBIX CPABOYHBIX CHCTEM

7.3.2.1

NCC "Kogexc". MH(DOpMAIIIOHHO-CIIPAaBOYHAs CHCTEMA

7322

CrpasouHo-npaBoBast cucreMa «Koncynprant Ilmrocy

73.2.3

«YHuBepcurerckas oudnarorteka online»

7324

DnexTpoHHBIH KaTajor onbmrorekn bpl'yY

7.3.2.5

Hudopmannonnas cuctema "EnanHoe 0KHO TOCTyma K 00pa3oBaTelbHBIM pecypcam”

7.3.2.6

Hayunas snextponnas 6ubnuorexka eLIBRARY.RU

7.3.2.7

VYuusepcurerckas nHpopmanuonHas cuctema POCCHUA (YUC POCCHA)

73.2.8

7329

HanmonanwsHast anekrponHas oubnmoreka HOb

8. MATEPUAJIBHO-TEXHUHYECKOE OBECIIEYHEHHME JUCIIMIIJIMHBI (MOLY JISA)

0002*

JICKIIMOHHAA ay IUTOPUA

VYuebHas mebeb

1215

JlexnmoHHas ayTuTOpUs

VuebHas mebenb




1101 JlaGoparopust Crenpn «CucrteMa COJTHEUHOI'O HarpeBa ¢ akTUBHOM LUPKYIIAHUEN»,
TeriosHepreruueckux cucreM | Creng «CucremMa COJIHEYHOrO HarpeBa ¢ MacCUBHOM LUPKYJIALMEH»,
Crenp «TemnnoBoit Hacocy,

Ixa¢ cymmnbHbII

VuebHas mebens

2201 yuTaNBHBIN 3271 Nel YuebHas mebenb
O6opynosanue 10- [1K i5-2500/H67/4Gb (monutop TFT19 Samsung); npunatep HP Laser
Jet P2055D

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA 11O OCBOEHHUIO JUCHUIIJIMHBI (MOAY JIS)

I[chnrmm{a «KotenbpHbIe YCTaHOBKHU U MApOTrCHEPATOPLD» HAIIpaBJICHA HA BBIABJICHUEC eCTCCTBeHHOHay‘IHOﬁ CYIIHOCTHU HpO6J’ICM,
BO3HHUKAOIIUX B XO0I€ HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH C IPUBJICUCHUEM UIA UX PCIICHUA COOTBETCTBYIOIICTO (1)I/I3I/IKO-
MAaTEMATHUYCCKOT' O arrapara, Ha IMOJIy4YCHUE TCOPETUICCKUX 3HAaHUHN U MPAKTUYCCKUX HABBIKOB JJI UX I[ﬁJ'II:HSfIHIGFO
HCII0JIb30BaHUA B npaKTqucxoﬁ JACATCIBHOCTH.

W3ydeHue qUCHUIUIMEBL NIPEyCMaTPUBACT:

JIeKIINY;

MPaKTHYECKUE 3aHSITUS;

nabopaTopHbIe pabOTHI;

9K3aMEH;

KypCOBOH TPOEKT.
ITpu moaroTOBKE K 9K3aMEeHY PEeKOMEHIyeTCst 0c000e BHUMaHHE YICTHTh CICAYIONINM BoIIpocaM: (hOpMyTHPOBKE OCHOBHBIX
MOJIOXKEHUN TEOPUH U TEOPEM; YMEHHE IIPUMEHATD TEOPUIO ISl PELLICHUS TUIIOBBIX 3a]au.
B mpornecce npoBeneHnst NpakTHUECKUX 3aHATHI TPOUCXOANT 3aKpeIIeHUe 3HaHui, (POPMUPOBaHUE YMEHUH U HABBIKOB
peanu3alyu NpeacTaBlIeHNs O PELIEHUH 331a4 MO BBIILENPUBEACHHBIM Pa3eaaM.
CaMocCTOosTeNBHYI0 paboTy HeOOXOJMMO HAYMHATE C 03HAKOMIICHHS TEOpETHIEeCKOH yaeOHO-HaydHOH nHpopMaruel B yaeOHOH
IuTeparype.
B npornecce KoHCynbTaIMK ¢ IpenoaaBaTeneM pa3o0paThes ¢ Hauboee CI0KHBIMU BOIPOCAMU TEOPUU U METOJUKOM perieHus
TUIIOBBIX 3a/a4.
Pabora ¢ nmurepaTypoit SBiseTcs BXKHEHIIINM JIEMEHTOM B MTOMYYSHUHW 3HAHUH 110 muctuiuinHe. [Ipex e Bcero, HEOOX0MMO
BOCIOJIb30BATHCSI CIIUCKOM PEKOMEHIYEMOH 0 JTaHHON JUCLUIIINHE TUTepaTypoil. JloIoTHUTEIbHbIE CBECHUS M0 H3y4aeMbIM
TeMaM MOJKHO HailTu B neproandeckoi neuatu u MHTepHeTe.
ITpemxycMoTpeHO NMpoBeIeHNE ayJUTOPHBIX 3aHATHI B COYETAHUH C BHEAYIUTOPHOI pabOTOI.




