MUHHCTEPCTBO HAYKH U Bbicuiero oopasosanus Poccuiickoii @enepaunn

denepalibHOE rOCY IaPCTBEHHOE OFOKETHOE 00pa30BaTENbHOE YUPEKACHHE
BBICLIIETO 00pa30BaHUs

«BaaauMupCKHi rocyJapCTBeHHbIN YHHUBEPCUTET
umenn Asexcanapa Ipuropsesnua u Huxoaas I'puroppesnua Cros1eToBbIX»
(Baly)

MHCTUTYT APXHTEKTYPbI, CTPOHTEJIBLCTBA H JHEPreTHKH

SR —
I[Ii»peKpr HECTIT oy ¥
. G ;) C.H. ABnees
I L op 2021 r.

PABOYASA ITPOI'PAMMA JUCHOUITJINHBI

«TEIVIOTEHEPUPYIOIIHUE YCTAHOBKN»

HanpasJjieHHe NOAroTOBKH:

08.03.01 «CtpoutenscTBO»

Hanpasaennocts (npoduib) noagroToBKu:

«TennorazocHaOxeHWEe U BEHTUISLIHASY

r. Bnanumup

2021



1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Ilenvro oceéoenun oucyunaunvl «TernoOreHEPUPYIONIUE YCTAHOBKIY» SBJISETCS: HAYYUTh CTYJIEHTOB
MPABWJIBHOMY MIOHUMAHHIO 3a7a4, CTOSIINX Tepe]] MHKEHEPAMHU-CTPOUTENSIME MIPHU pa3padboTke (TIPOSKTUPO-
BaHUHU), MOHTXE U IKCIUTyaTaI[UU CUCTEM TEIUIOCHA0KECHHSI C yU€TOM YPOBHS Pa3BUTHS TOILTUBHO-IHEpTe-
traeckoro komiuiekca (TOK).

3aoauu:

yctaHoBok (TI'Y).

M3y4eHUE OCHOBHBIX CIIOCOOOB MPOM3BOJICTBA TEIJIOBOM 3HEPTHH;

M3Y4EHHE OCHOB ITPOEKTHUPOBAHMSI, MOHTA)Ka U 3KCIUTyaTallud HCTOUYHUKOB TEIIOTHI;
03HAaKOMJIEHHUE C IMYTSAMHU U MEPONPUATUIMHU SIKOHOMUH TOIIJIMBA U TEIIJIOBON SHEPIHH;
obecrieuenue cosepuieHcTBOBaHMs TOK M TexHHUYeckoro mporpecca B 00JACTH TEIUIOTEHEPUPYIOIIUX

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Jucuumunna b1.B.14 «Temiorenepupyiomuye yCTaHOBKH» OTHOCUTCSI K BApUAaTHBHOM 4acTu, (GopMu-
pyeMoi ydaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHUH.
[TpepekBU3UTHl AUCHUILTUHBL: «Du3uKay, «Xumus», «OCHOBBI TEPMOJMHAMUKHA M TEIIOMACCO00-
MeHa», «OCHOBBI TOPEHHUS U B3pbIBay, «CTpouTenbHas TEIUIOPU3UKay, «OTOIIICHUE.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Tnanupyemble pe3yiabTaThl 00y4eHHs 0 TUCIUITIIMHE, COOTHECEHHBIE C IUTAHUPYEMbBIMH pe3yJIbTaTaMu

ocsoeuuga OIIOII:
DopMUDYEMBI [Tnanupyemsble pe3yibTaThl O0OYYEHUS 110 JUCLIUILINHE
OpMHPYCMBIC Py pesy. Y a ’ Haumenosanue
KOMIIETEHIIUH B COOTBETCTBUU C MHAUKATOPOM JTOCTHKCHHUSI KOMIICTCHLIMU OLEHOTHOTO
(xom, copepkanue WHIuKaTop JOCTHKEHHS KOMIIETCHIIMK| Pe3ysbTaTsl 00yueHus 110 cpencTea
KOMTICTCHITUH ) (xoq, coiepkaHyie MHANKATOPA) MUCHUIIJINHE

I1K-1. CrmocoOHOCTD
BBITIOJIHATH PabOTHI 1O
pa3paboTKe TeXHUYe-
CKHX pEIICHHH dJie-
MEHTOB H y3JIOB KO-
TEIBHBIX, TEIIOBLIX
MYHKTOB M TEIJIOBBIX
cerel

[IK-1.1. 3naer mpaBuiia BBITOJIHEHHS
1 oopMIIeHHsI TPOEKTHON JOKyMEH-
TaIl¥ B COOTBETCTBUU C TPeOOBaHHU-
SIMH HOPMAaTHBHBIX JTOKYMEHTOB Ha
MPOEKTHYIO TOKYMEHTALHIO, TIPaBUIIa
W CTaHAAPThl CUCTEMBI KOHTPOJIS (Me-
HEHKMEHTA) KauecTBa MIPOEKTHOM op-
raHu3aliy, CleIHaIbHbIe KOMITBIOTEP-
HBIE TIPOTPaMMBI, HEOOXOIUMBIE IS
pa3paboTKu MPOEKTHOM U paboueit 10-
KyMEHTALIUH IO TEXHOJIOTUYECKUM pe-
LICHUSIM.

[1K-1.2. ¥Ymeet 0OopMIIATE IPOESKT-
HYI0 TOKyMEHTAIMIO B COOTBETCTBHUU C
TpeOOBaHUSIMH HOPMATHUBHBIX JAOKY-
MEHTOB Ha IPOEKTHYIO JOKYMEHTa-
LUI0, paboTaTh € IEPCOHATBHBIM KOM-
MBIOTEPOM, MHOKHTEIBHOW TEXHUKOH,
CKaHepaMu H (akcamu, paboTaTh C
TEKCTOBBIMHU peAaKTopamu, rpadude-
CKHMH [IPOTPaMMaMH, BBIITOJHSTD
4epTexu 0e3 HCIOIb30BaHMUS KOMITbIO-
Tepa.

[IK-1.3. BrageeT KOMIOHOBKOM U pa3-
OMBKOH YepTeKel I BBIITOTHEHUS
OTJENBHBIX y3JI0B U 2JIEMEHTOB TEXHO-
JIOTHYECKOT0 000pyA0BaHuUs, BHIOOPOM
Macmrada JJisl BBIIIOJHEHUS OTACTb-
HBIX y3JI0B U 3JIEMEHTOB TEXHOJIOTHYe-
CKOTr'0 000pYAOBaHMsI, BEIYEPUNBA-
HUEM 3JIEMEHTOB, Y3JI0B U AETaNEN,,

3naem COBpEMEHHBIE Me-
TOJBI ¥ CITIOCOOBI TIPOH3-
BOJICTBA TEIIOBOW SHEP-
T'HH; OCHOBHEIC HaIpaBJic-
HUS ¥ IEPCTIICKTUBBI Pa3BH-
tust TT'Y, coBpemenHoe
00opyIoBaHUE, METOIbI
MPOEKTUPOBAHUS, IKCILITya-
TalUu ¥ PEKOHCTPYKIIUU
TT'Y; MmeTopl TENIOBOIO K
a’pOIMHAMHUYECKOTO pac-
4eTa ra30BO3yIIHOIO
TpaKkTa U TETUIOBBIX CXEM
TTYy.

Ymeem nonv3oBarbcs npo-
EKTHO-CMETHOM, TEXHHYE-
CKOM M HOpMaTHUBHOHN JOKY-
MEHTAIINEH; BEITOIHSITh
pacuetsl TT'Y u KoTenb-
HBIX; COCTaBJISITh U YATATh
TEIJIOBBIE CXEMBI, USPTEHKHU
xotTioB u TT'Y; onieHuBaTh
TEXHUKO-?)KOHOMHUYECKYIO
3¢ (HEeKTUBHOCTH MPOEKT-
HBIX pemennd i TT'Y.
Bnaaoeem naBvikamu pacue-
TOB TOPCHUS Pa3TUIHBIX
BHJIOB TOTLINBA, COCTaBIIE-
HUS MaTePUAITBHBIX U TEI-
JIOBBIX OATAHCOB B KOTEIb-
HOM arperare; HaBbIKaMH

PeliTHHT-KOH-
TPOIH

TecTrl
OK3aMeH
3a4eT

KII




MIPUBA3KON TUIIOBBIX PEIIEHUH OT-
JICNBbHBIX 3JIEMEHTOB, Y3JIOB U AeTajcil.
CBEPKOI KOMUI MPOEKTHBIX TOKYMEH-
TOB C UX OPUTHUHAJIAMH, COCTABJICHUEM
AKCIUIMKAIMHA U crienudukanuii mo
pa3paboTaHHBIM YepTeKaM, BHECE-
HUEM HU3MEHEHHI B Pa3pabOTaHHYIO
JOKYMEHTAIIHIO, CAaYei MPOESKTHOM
JIOKYMEHTAILIH B apXUB.

TEIJIOBOTO M adpOIMHAMHU-
YECKOT'0 PacYeTOB KOTEIb-
HOTO arperaTa; HaBbIKaMH
IIOMCKa HEOOXOOUMOH HH-
(hopMmarum, Kacaromiencs
KOTEIHLHON TEXHUKHU, HaBbI-
KaMU MPOEKTUPOBAHUS, pe-
KOHCTPYKITUU U SKCIUTyaTa-
muu TT'Y.

4. OFBEM U CTPYKTYPA JUCHUIIJINHBI

Tpyn10eMKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4€THBIX eAUHMUIL, 216 yacos.

TemaTuueckuii njia”
dopma 00yueHus — ouHast

KonrakrHas pabora
oOyJarormmxcs
§ C IEearOrn4eCcKuM = @DOpMBI TEKYILETO
3 pabOTHHKOM E KOHTPOJIS
£ = o = YCIIEBaEMOCTH,
Ne | HaumeHoOBaHUE TeM W/UIM pa3lelloB/TeM | 9 ] o 2 = & © dbopa
n/m U CIIATIIMHEI 5 = s | S | B o] 0 = e '8 P .
O 3 S|SE| 821288 9 & IIPOMEKYTOUHOH
& % E 5 §8 _&% § z aTTeCTaIu
T =288 & = % = © (no cemecmpam)
=] < Q=
= = =
6 cemecTp
1 |XapakTepUCTUKH TOILJIUBA U MaTEPU-
DAKTED p 6|13 3] 3|6 15
JTBHBIN OaJIaHC TPOIIECCOB TOPEHUS
2 |TemoBoii Oaauc TeILIOreHeparopa PeliTunr-
PaTOPA 16l 46 |3 3 | 6 | 2 15
KOHTPOJb
3 |TemooOMeH B TOIIOYHON KaMmepe Tell-
p 6710 4| 4 | - 2 20
JIoTeHepaTopa
4 |TemmooOMeH B KOHBEKTHBHBIX [IOBEPX- PeliTunr-
P¥l6 [11-141 4 | 4 | 6 2 20
HOCTSX Harpesa KOHTPOJb
5 |TennoBble CXEMBI U adpOIUHAMUKA ra- PeliTunr-
P 6 |15-18| 4 | 4 | — 20
30BO3AyIIHOrO Tpakra TI'Y KOHTPOJTb
Bcero 3a 6 cemecTp 144 18| 18 | 18 6 63 JK3aMeH
Hannuue B qucrinnmnnae KIT/KP -
7 cemecTp
6 |Metoasl 00pabOTKH BOABI IS POU3-
7 14 | 8 4 — 4
BOJICTBEHHO-OTONUTEIBHBIX TT'Y
7 |TommmBHoe x03siictBo TT'Y PeliTunr-
71 58 | 8 4 — 2 4
KOHTPOJb
8 |Oxpana okpy>karomieii cpespl U SHep- 71912 8| 4 4 Peittunr-
rocoepexenne npu pabore TI'Y B B KOHTPOJIb
9 (IIpoexTUpoBaHUE U SKCILTyaTaIlUI
DOCKTHIP yatat 7113-16| 8 | 4 | - 2 4
Ty
10 |TeXxHUKO-DPKOHOMHYECKHUE ITOKA3ATEIN PeliTunr-
Ty 7 117-18| 4 2 — 2 2
KOHTPOJIb.
Bcero 3a 7 cemecTp 72 36 | 18 — 6 18 3auer
Hannuue B qucrinnmnnae KIT/KP + KII
HToro mo nucmunjany K3aMeH, 324€eT
0ro 1Mo /et ¢ 216 54|36 | 18 | 12 81 e qu’[:" er,




TemaTuveckuii njia”
¢opma 00yueHUs1 — 04HO-320YHASA

KonrakrHas pabora
oOyJarormmxcs
§ C TIeIaTOTHIECKUM 2 ®opMBI TEKYILETO
3 pabOTHHKOM E KOHTPOJIS
£ = o = YCIIEBaEMOCTH,
Ne | HanmeHoBaHUWe TeM W/WJM pa3feioB/TeM | $ 5 o 2 s & © tbopma
n/m U CIIATIIMHEBI 5 = s | S | E o] 0 = e '8 P .
O 3 S|SE| 821288 9 & IIPOMEKYTOUHOH
& % E 5 §8 i) £ § z aTTeCTaIuu
T =288 & = % = © (no cemecmpam)
=] < Q=
= = =
6 cemecTp
1 |XapakTepUCTUKH TOILJIUBA U MaTEPU-
paKtep p 6| 13 (0,405 6 13
JIBHBIN OaJIaHC TPOIIECCOB TOPEHUS
2 |TemoBoii Oatauc TeILIOreHeparopa PeliTunr-
PaToPd 16 | 46 |04 05| 6 | 2 13
KOHTPOJb
3 |TennooOMeH B TOIIOYHON KaMepe TeIl-
p 6|7-10 04| 1 | - 2 13
JIoTeHepaTopa
4 |TemmooOMeH B KOHBEKTHBHBIX [IOBEPX- PeliTunr-
P¥16 [11-14]0,4] 1 | 6 2 13
HOCTSX Harpesa KOHTPOJb
5 |TennoBbIe CXEMBI U adpOIUHAMUKA ra- PeiiTunr-
P 6 15-18/0,4| 1 | — 14
30B03MymHOro Tpakra TI'Y KOHTPOJIb
Bcero 3a 6 cemecT 3ayJer ¢ OEHKOH
P 72 2| 4 6 66 ! ’
KP
Hannuue B qucrnnmnae KIT/KP +
7 cemecTp
6 |Metoasl 00pabOTKH BOABI ISl POU3-
7 1-4 | 4 8 21
BOJICTBEHHO-OTONUTEIBHBIX TT'Y
7 |TomnuBHOe xo03gicTBO TT'Y PeliTunr-
71 58 | 4 8 2 21
KOHTPOJb
8 |OxpanHa okpy»Karomen cpeasl U SHep- 71912 | 4 ] 71 Pelitunr-
rocoepexxenue npu padore TT'Y B KOHTPOJIb
9 (IIpoexTUpoBaHUE U SKCILTyaTaIlUI
POCKTHP yatatt 7 113-16| 4 | 8 2 21
Ty
10 |TeXHUKO-DPKOHOMHYECKHUE ITOKA3ATEIN PeliTunr-
KOHTPOJIb.
Bcero 3a 7 cemectp 144 4| 6 6 107 IK3aMeH
Hannuue B qucrinnmnnae KIT/KP —
HToro mo qtucoumnjmHe 3ayJer ¢ OEHKOH
e 216 6| 10 12 173 » ’
KP, 3x3amen

Coz[epma}me JIeKIIHOHHBIX 3aHATHH MO AUNCIHUILJINHE

Tema 1. DjieMeHTBI KOTEJILHOH YCTAHOBKH, X HA3HAYeHHE H 0COOCHHOCTH

Omnpenenenns TEIIONEHEPUPYIOIIEH YCTaHOBKH, KOTEJIbHOM, KOTEIbHOW YCTaHOBKM, NApOBOrO M BOJO-
rpeitHoro kotna. Kiaccudukanus KOTeNbHBIX yCTaHOBOK. CxeMa THIOBOW MPOM3BOACTBEHHON KOTEIbHOM
YCTQHOBKH. DJIEMEHTBI KOTEIbHON YCTAHOBKU U MX KOHCTPYKIIHS: TOMKa, OapabaHbl, MTOBEPXHOCTH HArpeBa,
naporneperpeBareib, BOJISHONW S5KOHOMaN3ep, BO3AyXOMOA0TrpeBaTelb, Kapkac, 0OMypoBKa, TApHUTYpaA, apMa-
Typa. OCHOBHBIE CUCTEMBI KOTEJIbHON YCTAHOBKH: TOIUIMBOIPUIOTOBJIEHMS, BO3AYXOIOAAa4YH, AbIMOYAAJIE-
HUS, IIJIAK030JI0Y JAJIEHUS, IUTAHUS BOJIOM, XMMBOJOIIOATOTOBKH. JIBIJKEHNE BOJIbI, BO3AyXa, TOIJIMBA U JIbI-
MOBBIX T'a30B B KOTJI0arperare.

Tema 2. UcTopusi KOTJI0CTPOEHHS, COBPEMEHHbIE COCTOSIHUE, TEHACHIIUN PAa3BUTHUS
IlepBble KOTJIBI B HICTOPUH, IPUYHMHBI MOSBICHUS U pa3BUTH. LlmmHapuueckue kotibl. barapeliHbie KOTIIbI.
KapotpyOusie koTibl. ['a3oTpyOnbIie KoTibl. Bogotpyousie kotibl. Kornoctpoenue 8 CCCP. Koren IKBP,
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ero nosisienue u moaepuuzamus. Kornel KE, JIE, E, TBI', KB-I'M, I[ITBM, «®axken», «bparck» u np. Co-
BPEMEHHbBIEC HAIPABJICHUSI KOHCTPYUPOBAHUS KOTioarperatoB. COCTOSTHUE U TEHACHIIUU PAa3BUTUSI POCCHIL-
CKOTO PBIHKa KOTEIILHOTO 00opynoBaHusi. CoBpeMeHHasi KJIacCH(PHUKAIUS TapOBBIX U BOJIOTPEHHBIX KOTJIOB.

Tema 3. XapakTepucTHKH TOIIMBA U MaTepPHATbHbIN 0aJIaHC MPOLIECCOB rOPeHus!
Tepmun «rormmBoy». CoBpeMeHHas Kiaaccu(UKaIys TOIUIMBA: TOPIOYEe U PACUICTUISIONIEECs; OPraHuvYecKoe
U HEOPraHWYEeCKOE; UCKOIIaeMOoe, IIPUPOAHOE, UCKYCCTBEHHOE, KOMIIO3UIIMOHHOE U CUHTETUYECKOE; OCHOB-
HOE, pe3epBHOE, aBapuitHOE, pacTornoyHoe. HopmaruHbie TpeOOBAHUS K TOIUTUBY KOTEIbHBIX. OKUCIUTENH
U UX Pa3HOBUJIHOCTU. DJIEMEHTApHBIM COCTaB TOIUIMBA. XapaKTEpUCTUKU TOIUIMBA. Macca BeliecTsa TOIl-
nuBa: pabouasi, aHaNUTUYECKasi, cyXas, roprodas. OcoOEHHOCTH MPOLECCOB TOPEHUSI TBEPAOTO, KUIKOTO U
razoobpasHoro Toruma. CocTaB ABIMOBBIX ra30B. MaTepHaibHbIN OajgaHC mpoliecca rOpeHHs.

Tema 4. TonnouHble ycTPOHCTBa KOTJIOB
Omnpenenenne TONOYHOT0 ycTpoiicTBa. CXEMbI TOMOYHBIX ITPOLECCOB CKUTaHUS TOIMBA. CII0EBOE CKUTaHHE
ToruiiBa. C)KUraHMe TOIUIMBA B KUIIAIIEM ciioe. DakebHOE COKUTaHUE TOIINBA. L{MKIOHHOE CKUTaHue TOIl-
nuBa. OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTHKH TOMOYHBIX YCTpoicTB. Kiaccudukanus clIoeBBIX TOIOK:
TOIKH C PY4YHBIM OOCITy’)KHBaHUEM, TOJTYMEXaHUYECKUE TOIKU, MexaHu4yeckue Tornku. Kamepusie Tonku. ["a-
30BBbI€ TOPEJKH, YCTPOHCTBO, Kiaccudukanus. MasyTHble ropenku (POpCyHKH), YCTpOIMCTBO, Kiaccupuka-
1. KoHcTpykuus u pabota razomazyTHo# ropenku tiumna ['MI.

Tema S. TenuioBoii 6a1aHc KOT/1a, IPOLECCHl TeNMJ000MeHa B TONMOYHOI Kamepe U KOHBEKTHB-
HBIX IOBEPXHOCTAX HArpeBa
VYpaBHeHHE TEIIOBOro OajaHca KoTjoarperara Kak MposiBJIEHUE BCEMHUPHOTO 3aKOHA COXPAHEHUS SHEPTUU.
PazHOBUHOCTH HamucaHHs ypaBHEHMs TerioBoro OanaHca. Ilorepu Temna ¢ yxoasmmumu razamu. [lotepu
TeIIa OT XUMHUYECKON HEMOJIHOTHI cropanus. [loTepu Terma oT MexaHu4ecKo HEeMoaHoThI cropanus. [lorepu
TeIUIa OT Hapy)XHOro oxnaxjeHus. [lotepu Temna ¢ gusnueckum TterwioM ImakoB. Ompenenenue KITJ]
opyrro, KIIJI HeTTo u pacxona ToIUIMBa KoTioarperarta. Pacyer terminooOMeHa B TONMOYHON Kamepe KOTJIO-
arperaTa. PacueT TeruiooOMeHa B KOHBEKTHBHBIX IOBEPXHOCTSX HarpeBa KoTjioarperara.

Tema 6. TensioBble cxeMbl U 23POANHAMHIKA ra30Bo3AyIIHOro Tpakra TI'Y

Tennoas cxema TI'Y: ompenenenue, Ha3HaueHUE, yCIOBHbIe oOo3HaudeHMs. Kiaccudukanus TEmIOBBIX
CXEM: IPUHIUIINAIBHBIC, Pa3BEPHYTHIC, MOHTAXHBIEC, aKCOHOMETpHUUYecKrue. HasHaueHue TSIru u 1yThs B KOT-
joarperate. Y CTpOMCTBO ra30-BO3AyILIHOIO TpakTa. OCHOBHBIE CXEMBI I'a30-BO3YILIIHBIX TPAKTOB KOTEIbHBIX:
C €CTECTBEHHOH TATOI; C UICKYCCTBEHHOH TATO0M; ¢ pabOTOMN MO/ HATyBOM; C YPaBHOBEILIEHHOH TAToi. Me-
TOJIMKA pacueTa TATOAYTHEBOI'0 TPAaKTa KOTEbHOW yCTaHOBKU. [10100p BEHTUIATOPOB U IbiMOococoB. Ha3zna-
YEeHUE U YCIIOBHS pabOThI IBIMOBBIX TpyO. Kimaccudukarus nu KOHCTPYKIMU AbIMOBBIX TpyO. Pacuer npimoBoi
TpyOBI.

Tema 7. TominBHoe x03s1iicTBO TT'Y

TonnmuBHOE X035MCTBO KOTENBHBIX: ONpeIeeHHe, o0mIre TpeOoBaHus. TOMINBHOE X035HCTBO KOTEIBHBIX HA
TBEpPAOM TOIUIMBE: MPUHIUINUATBHAS CXeMa, OCHOBHOE 00OpyJOBaHME, MEXaHH3AIus, TToKapHas Oe3orac-
HOCTh. CKJIa/Ibl TBEPAOTO TOIIMBA. TOIUIMBHOE XO35IMCTBO KOTEIBHBIX Ha KUIKOM TOIUIMBE: MPUHIUIINAAITb-
Hasi CXeMa, OCHOBHOE 00OpYJOBaHME, aBTOMATH3AIIMSI, MTOKapHAs M SKOJIOTHYecKas 0€30MacHOCTh. XpaHu-
JUIIA KUAKOTO TOIUTMBA. TOITMBHOE XO35SHCTBO KOTEIBHBIX HAa ra3000pa3HOM TOIUIMBE: MPHHIIUIHAATHHASL
cxeMa, OCHOBHOE 000pyI0BaHKe, aBTOMATH3AIH, B3PBIBOIIOKAapHAas 0€30MacCHOCTbh. Y CTPOHCTBO ITYHKTOB pe-
JTyLUPOBaHUS T'a3a B KOTEIbHBIX.

Tema 8. Bognoe xo3siiicteo TI'Y
BuyTtpukornoBas rugpoauHaMuKka. BogHbll pesxuM MapoBOro Kotia. XapaKTepHbIE PEKUMBbI TEUCHUS BOJIBI
U rnapa B Kotie. OmacHble pe>KUMbI IUPKYJIALUN U IPUUMHBI MX 00pa3zoBanus. HopMel kadecTBa BObI U apa
B KOTeJIbHON. OCHOBHBIE MTOKA3aTENIM Ka4eCTBa BObI. DTaIbl BOJOMOITOTOBKH B KOTEIbHOM. CriocoObI BHYT-
PHUKOTIOBOI 00paboTku Bobl. CriocOOBI yMSTYeHHUs IPH TOKOTIIOBOH 00paboTKe BObI. MeTo HOHHOTO 00-
MeHa. MeToa KOMIUIEKCOHAaTHOM BogonoAroToBku. IIponyBka B kotnoarperare. [easpanus. Koncrpykuun
aTMOC(epHOTro U BaKyyMHOTI'O JIea’paTopa.



Tema 9. ABTomarusanusa TT'Y
Haznauenue cucreM aBromMaTH3alMi. Y POBEHb aBTOMAaTH3allMM KOTEIbHBIX. KoMIIekcHas aBTOMaTHU3amus
KOTenbHBIX. OCHOBHBIE TPUHIMIEI aBToMaTu3auu TI'Y. TpeGoBaHus HOPMAaTUBHON JTOKYMEHTAIIMH K aBTO-
MaTu3anuy. OyHKIIMOHABHAS CXeMa aBTOMATHU3allMU KOTEJIbHOM: Ha3HAaueHHe, COep)KaHue, yCIOBHbBIE 000-
3HaueHus. CXeMbl TEIJIOBOIO0 KOHTPOJISI U aBTOMATHU3allMK [1apoBOIo ¥ BOJOrpeiHoro kotia. Cxema aBToma-
THYECKOI'0 YIPABJICHUS U PEryJMPOBAHUs IIAPOBOIO0 U BOJOTPEHHOrO KOTJIA. PerynupoBaHue U TEILUIOBOM
KOHTpPOJIb. T€XHOJIOTMYECKUE 3alUThI KOTJIOB.

Tema 10. Ixkcruryaranus TI'Y
[Toxxon k o6cmy>kuBanuto TT'Y. TpeGoBaHus K TOKYMEHTALUHU U 00CTy>KUBaloIIeMy nepconaiy. [loaroroBka
KOTEJILHOT'O arperara u BCIIOMOTaTeIbHOro0 00opyaoBaHus K mycky. [lyck kotenpHoro arperara. O0cimysxu-
BaHUE KOTEILHON YCTaHOBKH BO BpeMs paboThl. [11aHOBBINM OCTaHOB KOTENIBHOTO arperara. ABapuiHbIN OCTa-
HOB KOTEJIbHOTO arperara. Hemonaaku u aBapuut B KoTesibHOU. OCOOEHHOCTH 00CITYKUBAaHUS TTAPOBBIX U BO-
JOTpENHBIX KoTiioarperaroB. [IoBpexaeHUs 3JIEMEHTOB KOTEJIBHOIO arperara. TeXHUKO-DKOHOMUYECKUE T10-
kazarenu TT'Y. OxpaHa oKpy>Karoliei cpepl ¥ TEXHUKA 0€30MaCHOCTH MPH IKCIUTyaTallul KOTEIbHBIX.

Coz[epma}me NPaKTHYCCKUX 3aHATHH 1O AUCHHUIIIMHE

Ne Kon-Bo
i HaumenoBanue paGoThI YACOB
6 cemecTp

1 OmnpeneneHue U pacueT XapakTEPUCTHK TBEPAOTO, KHUIKOTO M ra3000pa3HOro TOIUIMBA 4
2 | Pacuer 00beMOB BO3/lyXa U MPOAYKTOB CTrOPAHUs IPH CKUTAHUH TOIUIMBA 2
3 | Onpenenenne SHTATBIMA BO3LyXa U MPOAYKTOB cropanus. [loctpoenne H-v aua- 2

I'paMMBbl IPOAYKTOB CTOPAHHUS
4 | Pacuer temoBoro Oananca, KITJI u pacxoaa TOIIMBa KOTJIoarperara 4
5 IToBepoUHBIN TEMIOBOM pacyeT TONOYHOIO YCTPOUCTBA KOTJIOArperara 4
6 TennoBoi pacyeT KOTEJIBHOIO Iy4YKa 4
7 | KOHCTpYKTHBHBIN TEMJIOBOM pacueT BOJASHOIO apoNeperpeBaTeis 2
8 | KOHCTpYKTUBHBIN TEMJIOBON pacyeT BOJASHOIO 3KOHOMa3epa 2
9 | KoHCTpYKTHBHBIN TEMJIOBOM pacyeT BO3AYXOIOAOIPEBATENS 2
10 | PacueTr npuHIMNMaIbHOMN TEIJIOBOW CXEMbI NIAPOBOW MPOU3BOJICTBEHHOM KOTENbHON 6
11 | PacueTr mpuHIMOMAILHOMN TEMJIOBON CXEMbI BOJOTPEHHON OTONMTEIBbHOM KOTENbHON 6
7 cemecTp
12 | TenoBo# pacyeT MOAOIPEBATENEH CETEBOM BObI 2
13 | Pacuer pacmmpuTenst HENPEpbIBHOW MTPOYBKU 2
14 | Pacuet u monbop aeasparopa 2
15 | Pacuet u mo0bop CETEBbIX, MUTATEIBHBIX U NOJIUTOYHBIX HACOCOB 2
16 | PacueTr BOIONOATOTOBUTENBHON YCTAHOBKH KOTEIbHON 4
17 | PacyeT TOIUIMBHO-?HEPTre€TUYECKUX MMOKA3aTeNIeH TEMJIOreHEPUPYIOIIHNX YCTAHOBOK 6
Conep:xanue Ja00pPaTOPHBIX 3aHATHH MO IUCHUILIUHE
Ne Kon-Bo
i HaumenoBanue paboThl 4ACOB
1 N3y4yeHne KOHCTPYKIMH U IIPUHLINAIIA AEHCTBUS COBPEMEHHOT 0 ra3oaHanu3aropa. Omnpe- 4
JIEJIEHUE COCTaBa JbIMOBBIX I'a30B
2 N3ydeHne TOIIMBHOIO X0351CTBA COBPEMEHHOM ra30BOM KOTEIBHOM, UCCIIEIOBAHUE Pe- 2
KHMa noTpeOJIeHus raza
3 bajiancoBblIe UCIIBITaHUS TEIIOrEHEpPAaTOpa 4
4 | McnoplTaHue YyI'YHHOTO 3KOHOMaii3epa 2
5 N3ydenune paboTbl OCHOBHBIX KOHTPOJIbHO-U3MEPUTENIBHBIX MPHOOPOB KOTEIbHOM 2
6 | Uzydenue paboThl IpeAOXPAaHUTENbHBIX YCTPOMCTB KOTEIBHOIO arperara 4




—

10.

11

17.
18.
19.
20.

N —

5. OLEHOYHBIE CPEJCTBA JIJISI TEKYIETO KOHTPO.JISI YCIEBAEMOCTH,
MMPOMEKYTOYHOI ATTECTAIIU IIO UTOT'AM OCBOEHHUS TMCIUTIJIMHBI
U YYEBHO-METO/IUYECKOE OBECHEYEHUE CAMOCTOSITEJIBHOM PABOTHI
CTYJIEHTOB

5.1. Tekyuiuii KOHTPOJIb yCII€BAEMOCTH
OneHuBaOUIMMH CPEACTBAMH IS TEKYILETO0 KOHTPOJIS YCIEBAEMOCTH SIBJISIFOTCS] pEUTHUHI-KOHTPOJIH.

Peiimune-konmpone Ne 1 (cemecmp 6)

Tennorenepupyolinas yCTaHOBKA: ONPEICIICHUE, CXEMa.

Tennorenepupyrome yCTaHOBKHU: OIpeaesieHIe, KIacCupUKAIIHSL.

Omnpenenenus: TEMJIOTEHEPUPYIOIIAs YCTAaHOBKA, KOTENbHAsl YCTAHOBKA, IAPOBOI KOTEN, BOJOTPEHHBIN
KOTeJI.

Cxema TUIIOBOH NPOU3BOACTBEHHOM KOTEIBHON yCTaHOBKHU.

DneMeHThl KOTETbHON YCTaHOBKH U UX KOHCTPYKILMS: TOIKa, OapabaHbl, TOBEPXHOCTH HArpeBa, mapore-
perpeBarenb, BOJISHON 3KOHOMAa3ep, BO3LyXO0IM0A0TrpeBarTeib, Kapkac, 0OMypoBKa, FapHUTYpa, apMarypa
DeMeHTHl M KOHCTPYKIIHUS KOTeIbHOW YCTaHOBKH: TOTIKA, OapaOaHbl, TOBEPXHOCTH HarpeBa.

DneMEHTHI U KOHCTPYKIUS KOTENbHON YCTAaHOBKH: ITapOIIEperpeBaTelib, BOJSHON SKOHOMAM3€ep, BO3yXO0-
IIOAOrPEBATENb.

DneMeHTHl M KOHCTPYKIIUS KOTeJIbHOW YCTaHOBKH: KapKac, 0OMypoOBKa, TapHUTYpPa, apMaTypa.

Cucrema TOIIMBONPUTOTOBIIEHUS KOTEJIBHON YCTaHOBKH.

Cucrema BO31yX0INOAaYN KOTEIBHON YCTaHOBKH.

. Cucrema npIMoyAaneHus: KOTEJIbHON yCTaHOBKH.
12.
13.
14.
15.
16.

Cucrema 111aK030J10y TaIEHNsI KOTEIbHONW YCTaHOBKHU.

Cucrempl MUTaHUSA BOIOM M XMMBOIOIOATOTOBKU KOTEJIbHOW YCTAaHOBKH.

Cxema IBUKEHUS BOJBL, BO3/lyXa U ABIMOBBIX [a30B B KOTJIOArperare.

IlepBble KOT/IBI B UCTOPUH, IPUYUHBI [TOABJICHUS U PA3BUTHE.

HcTopus pa3BUTHS MUPOBOTO KOTJIIOCTPOCHUS: IIMIIMHPUYECKUE, OaTapeiHble KOTIIbL, )KapoTpyOHbIe, ra-
30TpyOHBIE U BOJOTPYOHBIE KOTJIBI.

Hcropus pasBUTHS OTEYECTBEHHOI'O KOTIOCTPOCHHUS.

CoBpeMeHHbIE HaNPaBIEHUS KOHCTPYUPOBAHUSI KOTJIOArpPeraTos.

CoBpemeHHas Kiaccu(UKaIUs MapOBbIX U BOJOTPEHHBIX KOTJIOB.

CocrosiHME U TEHJCHLIMU PAa3BUTHUSI POCCUHCKOTO PhIHKA KOTEJIBHOTO 000y IOBAHUS.

Peiimune-konmpone Ne 2 (cemecmp 6)

Onpenenenns TEPMUHA «TOILIIMBOY.

CoBpemeHHas Ki1acCU(pHUKAIM TOIUIMBA: TOPIOYEE M PACLICTUISAIONICECs; OPraHnYecKoe U HeopraHuye-
CKO€; MCKOIIAEMOE, IIPUPOJHOE, UCKYCCTBEHHOE.

CoBpemeHHas Ki1accu(UKAIMS TOIIMBA: KOMIIO3UIIMOHHOE U CHHTETHYECKOE; OCHOBHOE, pEe3epBHOE, aBa-
pUIHOE, PaCTOIIOYHOE.

HopmaruBHbie TpeOOBaHUS K TOIUIMBY KOTEIIBHBIX.

OxucauTenyu TOMIUBA U UX Pa3HOBUIHOCTH.

DneMEHTapHBIM COCTAaB TOIUIMBA. XapPAKTEPUCTUKHU TOILJIMBA.

Macca BelecTBa TOIIMBA: paboyasi, aHaTUTUYECKas1, CyXas, Toproyasl.

Oco0eHHOCTH TPOLIECCOB FOPEHUS TBEPOTO, JKUAKOTO U ra3000pa3HOT0 TOILIMBA.

CocraB AbIMOBBIX T'a30B. MaTepuanbHbIi 6aaHC mporecca TopeHusl.

. CXeMbI TOMOYHBIX MPOLIECCOB CKUTAHUS TOTUIMBA.

. CnoeBoe CokUraHue TOILIHBA.

. C:KHuranye TOIUIMBA B KUITAIIEM CIIOC.

. @akenbpHOE CKUTAaHUE TOTLIMBA.

. ITUKJIOHHOE CXKUT'aHKE TOILIHBA.

. OCHOBHbIE TEXHMUYECKHE XaPAKTEPUCTUKH TOIIOYHBIX YCTPOUCTB.

. Kmaccuduxanus coeBbIX TOMOK: TOTKU C PYYHBIM OOCITY>KHBAaHHEM, IMOTYMEXaHHUECKHUE TOMKH, MeXa-

HHUYCCKUC TOIIKH.
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KamepHbie Tonkwu.

["a30BbIe TOpENKH, YCTPOUCTBO, KIaCCU(PUKALIHSL.

Ma3syTHbie ropenku (HopCyHKH), yCTPOUCTBO, KiIacCU(pUKAIIHSL.
Kouctpyxkuus u pabora razoma3yTtHoi ropenku tuma ['MI'.

Peiimune-konmpone Ne 3 (cemecmp 6)

YpaBHEHHE TEIJIOBOTO OallaHCa KOTJoarperara.
PazHoBHIHOCTH HAaNTMCaHUS YpaBHEHHsI TEIIJIOBOTO OanaHca.
[Torepu Temna ¢ yXoas MU ra3aMu.

[Torepu Temna OT XUMHYECKON HEMOJHOTHI CTOPaHUS.
[Torepu Temna OT MEXaHUYECKOW HEMIOJHOTHI CTOPAHMUSL.
[Torepu Temna OT HAPYKHOTO OXJITAKACHUSA.

[Totepu Temia ¢ GU3NIECKUM TEILIOM [ITAKOB.
Onpenenenune KIIJ[ 6pyTTo KOTIIOArperara.

Omnpenenenne KII/ HeTTro koTiioarperara.

. Pacuer koadduurenTa coxpaneHus Teria B KOTJIoarperare.

. Onpenenenne pacxoa TOIJIMBA KOTJIOArperara.

. Ilopsinok npoBeneHus: MOBEPOYHOIO TEIUIOBOTO pacyeT TOIMOYHOI'O YCTPOHWCTBA KOTJIOArperara.

. Onpenenenue cpeqHero kodpdunrenta TeroBoi 3GPpeKTHBHOCTH SIKPAHOB TOTIKH.

. Pacuer xpurepus byrepa [uis TONku KoTyioarperara.

. O0mumii MopsIIOK MPOBENICHHSI pacyeT TEMI000MeHa B KOHBEKTUBHBIX ITOBEPXHOCTSAX HarpeBa KoTioarpe-

rara.

OcHOBHBIE pacyeTHbIe (POPMYJIBI TEIUIOBOTO pacyeTa KOHBEKTUBHBIX MIOBEPXHOCTEH HarpeBa KoTjoarpe-
rara.

KOHCTpyKTUBHBIN TEIJIOBOW pacueT KOTEJIBHOIO ITyYKa KoTjioarperara.

KoHCTpyKTUBHBIN TEIJIOBOH pacueT BOJASHOIO MapoleperpeBarTes KoTjaoarperara.

KOHCTpyKTHBHBIN TEMIOBON pacueT BOJASHOIO 3KOHOMa3epa.

KOHCTpyKTUBHBIN TEIJIOBOW pacueT BO3AyXOIOI0TPEBATEIS.

Peiimune-konmpone Ne 1 (cemecmp 7)

Tennosas cxema TI'Y: onpenenenue, Ha3HaueHUE, YCIOBHBIE 0003HAUCHHS.

Knaccugukarus TermioBsIX CXeM KOTEIbHBIX: TPHHLIUMIHAIBHBIE, Pa3BEepHYThIe, MOHTAXHbBIE, AaKCOHOMET-
pUYecKue.

HazHaueHue Tru u 1yThs B KOTJI0arperare.

Y CTpOHUCTBO ra30-BO3AYIIHOIO TPAKTA.

CxeMa ra30-BO3/IyIIHOI0 TPAKTa KOTEIHHOM ¢ €CTECTBEHHOM TATOH, €r0 0COOEHHOCTH.

CxeMa ra30-BO3/1yIIHOI0 TPAKTa KOTEIHHOM C UCKYCCTBEHHOM TSTOM, €ro 0COOEHHOCTH.

CxeMa ra30-BO31yIIHOI0 TPAKTa KOTEIbHOM, paboTaIoIIero Mo/ HaUIyBOM €ro OCOOCHHOCTH.

Cxema razo-Bo3yIIHOTO TPaKTa KOTEIbHOM, pabOTAIOIET0 ¢ YPaBHOBEIICHHOH TATOM, €ro 0COOEHHOCTH.
Meroauka pacuera TAroAyTbEBOr0 TPAKTa KOTEJIBHON YCTAHOBKH.

[TonGop BEHTHIIATOPOB U IBIMOCOCOB.

Haznauenue u ycnoBus paboThl JIMOBBIX TPYO.

Knaccugukarus 1 KOHCTPYKIIMH JBIMOBBIX TPYO.

Pacuer npiMoBO#i TPyOBI.

TormmBHOE X0351CTBO KOTENIBHBIX: ONpeAeIeHne, 001ue TpeOoBaHuUs.

TormBHOE X034HCTBO KOTENBHBIX Ha TBEPAOM TOILIMBE: MPUHLUIIHATIBHAS CXeMa, OCHOBHOE 000py10Ba-
HUE, MEXaHU3aIus, oKapHasi 6e30MacHOCTb.

Ckiazpl TBEpPIOTO TOIIMBA: YCTPOWCTBO, OCHAILIEHUE.

TornmBHOE X0341CTBO KOTENBHBIX HA KUAKOM TOIUIMBE: MPUHIMITHAIBHAS CXeMa, OCHOBHOE 000py10Ba-
HUE, aBTOMAaTHU3alHsl, ToXKapHas ¥ SKOJIOTHYEcKasi 0€301acHOCTb.

XpaHuIuIa ;KUAKOr0 TOIIMBA KOTEIBHBIX: YCTPOHCTBO, OCHAILICHUE.

TornnmBHOE X03SHCTBO KOTEJIBHBIX Ha Ta3000pa3HOM TOIUIMBE: MPUHIMIIAATIBHAS CXeMa, OCHOBHOE 000-
pYyZOBaHUE, aBTOMATU3ALIMs, B3PhIBONIOXKApHAsi 0€3011acHOCTb.

Y CTpOUCTBO IIYHKTOB pEAyLIMPOBAHUS I'a3a B KOTEJIbHBIX.
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Peiimune-konmpone Ne 2 (cemecmp 7)

BuyTpukoTrioBas ruipoAMHaAMUKA.

BoaHbIil pesxuM 1MapoBOro Kotia.

ITy3BIpbKOBBII pEXXUM TEUEHHUS BOJBI U TTapa B KOTJIE: CXeMa, 0COOEHHOCTH, OICHKA.
CHapsIHBIN peXUM TE€UEHUS BOJBI M Iapa B KOTJIE: cXeMa, 0COOEHHOCTH, OLIEHKA.

CrepxHEBON peXKUM TEUSHHs BOJBI U Iapa B KOTJIE: CXeMa, OCOOCHHOCTH, OLIEHKA.
OMyYIBCHOHHBIN PEKUM TEUSHHsI BOJBI M ITapa B KOTJIE: CXeMa, OCOOCHHOCTH, OIICHKA.
OmnacHele peKUMBI IIUPKYJISLUHN B KOTJIOArperaTe ¥ MPUUMHBI UX 00pa30BaHMUs.

Hopwmel kauecTBa BOABI U I1apa B KOTEJIBHOM.

Hopwmbl kadecTBa MUTATENILHONM BOIBI U1l BOXOTPYOHBIX KOTJIOB C €CTECTBEHHON IUPKYJISIIHEH.

. HopMsI kauecTBa ceTeBOM BOABI Il BOJOTPEHHBIX KOTJIOB.
. HopMmBI kauecTBa HaCBILIEHHOTI'O BOASHOIO Napa.

. OCHOBHBIE MOKa3aTeNN KayecTBa BOIBI.

. DTansl BOJAOIOATOTOBKH B KOTEIbHOM.

. CrocoObl BHYTPUKOTIIOBOI 00pabOTKH BOABI.

. CrocoObl yMsIr4eHus Ipu JI0KOTIOBOI 00pabOTKe BOJBI.
. Meton nonHoro o6MeHa.

. MeTo1 KOMIUIEKCOHAaTHOM BOJOIOAIOTOBKH.

. IIpoxyBka B KoTII0arperare.

. Aeasparus KOTJIOBOM BOJBI.

. KoncTpykiuu armocepHoro 1 BakyyMHOT0 JieaspaTopa.

Peiimune-konmpone Ne 3 (cemecmp 7)

Haznauenne cucrteM aBromaTtusanmu TTY.

YpoBHM aBTOMATU3ALMN KOTEJIbHBIX.

KomirekcHass aBToMaTH3alys KOTEIbHBIX.

OcHoBHbIE TPUHIMIIBI aBTOMaTHU3auu TI'Y.

JleiicTByromue TpeOOBaHMsI HOPMATUBHOMN TOKYMEHTAIIMH K aBTOMATH3AI[UU KOTETbHBIX.
OyHKIMOHATBHAS CX€Ma aBTOMATH3aI[UN KOTEIILHOW: Ha3HAYeHHE, COICPIKAHKE, YCIOBHBIE 0003HAUCHUSI.
CxeMbI TemI0BOro KOHTPOJISI M aBTOMATHU3aIlMU [TaPOBOT0 U BOJIOTPEHHOI0 KOTJIA.

CxeMa aBTOMAaTHUYECKOT0 YIIPaBJIEHUS U PETYIUPOBAHUS TAPOBOT'0 U BOAOTPEHHOr0 KOTJIA.
PerynupoBanue 1 TENa0BOM KOHTPOIIb.

. TexHonornueckue 3auIuThl KOTIOB.

. CoBpemeHHbIe 1OIX0bI K 00cmyxuBanuo TI'Y.

. TpeGoBanus K TOKYMEHTALMU U OOCITYKUBAIOLIEMY IT€PCOHATY KOTEIbHBIX.

. IloAroToBKa KOTENBHOTO arperara ¥ BCIOMOTraTeIbHOr0 000pyAoBaHus K mycKy. [Iyck KoTenpHOoro arpe-

rarta.

OO6cyxuBaHrEe KOTEIHHON YCTAHOBKU BO BpeMsl pabOTHI.

I1naHOBBIN OCTAaHOB KOTEIBHOTO arperata. ABapuilHbINA OCTaHOB KOTEJIBHOTO arperara.
TunuyHbIe HETIONAAKU U aBapUU B KOTEIbHOW, UX MPUYUHBI U CIIOCOOBI YCTPaHEHHS.
OcobenHocTH 00CTYKUBAHUS MMAPOBBIX M BOJAOTPEUHBIX KOTIOATrPEraToB.

TunuyHble MOBPEXKIACHUS MIEMEHTOB KOTEJIBHOIO arperara, ux NpeIoTBpalleHHE.
Texnuko-3koHOMHUUecKHe nokasarenu TT'Y.

OxpaHa OKpy’KaroIIen cpebl ¥ TEXHUKA O€30MaCHOCTH MPU AKCILTYaTaIlMd KOTEIbHBIX.

5.2. IlpomekyTOUHAS aTTeCTANMS
Bonpocut k sxkzameny (6 cemecmp)

Tennorenepupyolinas yCTaHOBKA: ONPEICIICHHUE, CXEMa.

Tennorenepupyromme yCTaHOBKHU: ONpeaesieHHe, KIacCuUKaIIHsL.

Omnpenenenus: TEMJIOTEHEPUPYIOIIas YCTAaHOBKA, KOTENbHAsl YCTAHOBKA, IApOBOI KOTEN, BOJOTPEHHBIN
KOTEJI.

Cxema TUIIOBOH NPOU3BOACTBEHHOM KOTEIbHON YCTaHOBKHU.
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DneMeHThl KOTETbHON YCTaHOBKH U UX KOHCTPYKILMS: TOIKa, OapaOaHbl, TOBEPXHOCTH HArpeBa, mapore-
perpeBarenb, BOJISTHON 3KOHOMAaM3ep, BO3LyXO0IM0A0TrpeBarTeib, Kapkac, 0OMypoBKa, FapHUTYpPa, apMarypa
DeMeHTHl M KOHCTPYKIIHUS KOTeIbHOW YCTaHOBKH: TOTIKA, OapaOaHbl, TOBEPXHOCTH HarpeBa.

DNeMEHTHI U KOHCTPYKIUS KOTENbHON YCTAaHOBKH: ITapOIIeperpeBaTellb, BOJSIHON AIKOHOMAM3€ep, BO3yX0-
IIOAOrPEBATENb.

DeMeHTHl M KOHCTPYKIIHS KOTeJIbHOW YCTaHOBKH: KapKac, 0OMypoOBKa, TapHUTYpPa, apMaTypa.

Cucrema TOIIMBONPUTOTOBIIEHUS KOTEJIBHON YCTaHOBKH.

Cucrema BO31yX0IOAaYU KOTEJIBbHON yCTaHOBKH.

Cucrema apIMOyjaJIeHUs] KOTEJIBHON YCTaHOBKHU.

Cucrema 111aK030J10y TaIEHNS KOTEIbHONW YCTaHOBKHU.

Cucrempl MUTaHUSA BOJOM M XMMBOOIOATOTOBKU KOTEJIbHOW YCTAaHOBKH.

Cxema IBUJKEHUS BOJbL, BO3/lyXa U ABIMOBBIX ['a30B B KOTJIOArperare.

IlepBble KOTJIBI B UCTOPUH, IPUUNHBI ITOSBICHUS U Pa3BUTHE.

Hctopus pa3BUTHS MUPOBOTO KOTJIIOCTPOCHUS: IIMIMHPUYECKUE, OaTapeiHble KOTIIbL, )KapoTpyOHbIe, ra-
30TpyOHBIE U BOJOTPYOHBIE KOTJIBI.

Hcropus pasBUTHS OTEYECTBEHHOI'O KOTIOCTPOCHHUS.

CoBpeMeHHbIE HaNPaBIEHUS KOHCTPYUPOBAHUSI KOTJIOArperaTos.

CoBpemeHHas Kiaccu(UKaIUs MapOBbIX U BOJOTPEHHBIX KOTJIOB.

CocrosiHMEe U TEHJCHLIMU PAa3BUTHUSI POCCUHCKOTO PhIHKA KOTEJIBHOTO 000y IOBAHUS.

Omnpenenenns TEPMUHA «TOILIIMBO.

CoBpeMmeHHas Ki1acCU(pHUKAIMs TOIUIMBA: TOPIOYEE M PACLICTUISAIONICECs; OPraHnYecKoe U HeopraHuye-
CKO€; UCKOIIaeMOe, IIPUPOTHOE, UCKYCCTBEHHOE.

CoBpemeHHas Kiaccu(UKaIMS TOIIMBA: KOMIIO3UIIMOHHOE M CHHTETHYECKOE; OCHOBHOE, pEe3epBHOE, aBa-
pUIHOE, pPaCTOIIOYHOE.

HopmaruBHble TpeOOBaHUS K TOIUIMBY KOTEIIBHBIX.

OxucauTenyu TOMIUBA U UX Pa3HOBUIHOCTH.

DneMEeHTapHBIM COCTaB TOIUIMBA. XapPAKTEPUCTUKU TOILJIUBA.

Macca BelecTBa TOIIMBA: paboyasi, aHaTUTUYECKas1, CyXas, Toproyas.

Oco6eHHOCTH TPOLIECCOB FOPEHUS TBEPOTO, JKUAKOTO U ra3000pa3HOT0 TOILIMBA.

CocraB ApIMOBBIX T'a30B. MaTepuanbHbIi 6aaHc mporecca TopeHusl.

CxeMbl TOMOYHBIX MPOLIECCOB CHKUTAHUS TOIUIMBA.

CrnoeBoe c)xuraHue TOIUIMBA.

Cxuranue TOIUIMBA B KUIIALLIEM CIIOE.

dakenbHOE CXKUTAHKE TOILIUBA.

[Muky0OHHOE C)KUTaHUE TOTIIMBA.

OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKU TOTIOYHBIX YCTPOMCTB.

Knaccugukamus cioeBbIX TOMOK: TONKU C PyYHBIM OOCTYXKHBaHHEM, [TOJyMEXaHUYECKHE TOIKU, MeXa-
HUYECKUE TOIKHU.

KamepHsbie Tonkwu.

["a30BbIe TOPENKH, YCTPOUCTBO, KIaCCU(DUKALIHSL.

Ma3syTHbie Topenku ((HopCyHKH), yCTPOUCTBO, KiIacCU(UKAIIHSL.

Konctpyxkuus u pabora razoma3yTtHoi ropenku tuma ['MI.

VYpaBHeHHE TEIUIOBOTrO OajaHca KOTioarperara.

PazHOBUIHOCTH HaNKCaHUs ypaBHEHHsS TEIUIOBOTO OajaHca.

IloTepu Tema ¢ yXoAsAIMMU Ta3aMu.

IToTepu Tema OT XUMUYECKOU HETIOJIHOTHI CrOPaHUs.

IloTepu TemIa 0T MEXaHUYECKOU HEIIOIHOTHI CrOpaHusl.

IToTepu TemIa OT HAPYyKHOT'O OXJIAKICHUS.

[Torepu Teruia ¢ GU3MYECKUM TEIUIOM HIAKOB.

Onpenenenune KIIJ[ 6pyTTo KOTIIOArperara.

Omnpenenenne KI1/ HeTTo koTiioarperara.

Pacuet ko3¢ ¢uirienTa coxpaHeHus Teia B KOTJIoarperare.

Omnpenenenne pacxo/ia TOIJIMBA KOTJIOArperara.

ITopsinok nmpoBeeHus OBEPOYHOIO TEILUIOBOTO PACYET TOIIOYHOIO YCTPOMCTBA KOTJI0Arperara.
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Omnpenenenue cpeqHero KodpduirenTa TeroBoi 3pGpeKTHBHOCTH IKPAHOB TOTIKH.

Pacuer kpurepus byrepa s TOnku KoTioarperara.

OOmmii MopsA0K MPOBEACHUS pacyeT TeII000OMeHa B KOHBEKTHBHBIX MIOBEPXHOCTSIX HarpeBa KoTioarpe-
rara.

OcHOBHBIE pacyeTHbIE (POPMYJIBI TEIUIOBOTO pacyeTa KOHBEKTUBHBIX MIOBEPXHOCTEH HarpeBa KoToarpe-
rara.

KoOHCTpyKTUBHBIN TEIJIOBOW pacueT KOTEJIBHOIO IyYKa KoTjioarperara.

KoHCTpyKTUBHBIN TEIJIOBOW pacueT BOJASHOIO IMapoleperpeBarTesi KoTjaoarperara.

KOHCTpyKTUBHBIN TEMIOBON pacueT BOJASHOIO 3KOHOMaM3epa.

KOHCTpyKTUBHBIN TEIJIOBOW pacueT BO3AyXOIOI0TPEBATEINS.

Bonpocut k 3auemy (7 cemecmp)

Tennosas cxema TI'Y: onpenenenue, Ha3HauYeHUE, YCIOBHbIE 0003HAUCHHS.

Knaccugukarus TerioBsIX CXeM KOTEIbHBIX: IPHHLIMIHAIBHBIC, Pa3BepHYThIe, MOHTAXHbIE, aKCOHOMET-
pUYECKUe.

Ha3nauenue Tiru 1 1yThs B KOTJI0arperare.

YCTpOUCTBO ra30-BO3AYIIHOIO TPAKTA.

CxeMa ra30-BO3/yIIHOI0 TPAKTa KOTEIbHOM ¢ €CTECTBEHHOM TATON, €r0 0COOEHHOCTH.

CxeMa ra30-BO3/IyIIHOI0 TPAKTa KOTEIHHOM ¢ UCKYCCTBEHHOM TSTOH, €ro 0COOEHHOCTH.

CxeMa ra30-BO31yIIHOI0 TPAKTa KOTEIbHOM, paboTaIoIIero Mo/ HaUIyBOM €ro OCOOCHHOCTH.

Cxema razo-Bo3yIIHOTO TPaKTa KOTEIbHOM, pabOTAIOIET0 ¢ YPaBHOBEIICHHOH TATOM, €ro 0COOEHHOCTH.
Meroauka pacuera TAroAyTbEBOr0 TPAKTa KOTEJIBHON YCTAHOBKH.

. ITogOop BEHTUIISATOPOB U IBIMOCOCOB.

. Haznauenue u ycinoBusi paboThl IBIMOBBIX TPYO.

. Kitaccuduxanuus u KOHCTpYKIUHU IBIMOBBIX TPYO.

. Pacuer npiMOBO# TPYOBI.

. ToruinBHOE X0341CTBO KOTENBHBIX: ONpEIeIeHue, 001Ire TpeOoBaHusl.

. ToruinBHOE X03HCTBO KOTEJIBHBIX Ha TBEPIOM TOIUIMBE: MPUHIMIIHAIBHAS CXeMa, OCHOBHOE 000py10Ba-

HUE, MEXaHU3aIus, oKapHasi 6e30MacHOCTb.

Ckiazpl TBEpPIOTO TOIIMBA: YCTPOWCTBO, OCHAILIEHUE.

TornnuBHOE X0341CTBO KOTENBHBIX HA KUAKOM TOIUIMBE: MPUHIMITHAIBHAS CXeMa, OCHOBHOE 000py10Ba-
HUE, aBTOMAaTHU3alHsl, TOXKapHas ¥ SKOJIOTHYECcKasi 0€301acHOCTb.

XpaHuIuIa ;KkMAKOro TOIINBA KOTEIbHBIX: YCTPOHCTBO, OCHAILICHHE.

TornnuBHOE X03HCTBO KOTEJIBHBIX HAa Ta3000pa3HOM TOIUIMBE: MPUHIMIIAATIBHAS CXeMa, OCHOBHOE 000-
pYyJOBaHUE, aBTOMATU3ALIMs, B3PhIBOIIOXKApHAsi 0€301acHOCTb.

Y CTpOUCTBO IIYHKTOB pEeAyLIMPOBAHUS a3a B KOTEJIbHBIX.

BoaHbIi1 peskxuM 1MapoBOro Kotia.

ITy3BIpbKOBBII pEXXUM TEUEHHUS BOJBI U TTapa B KOTJIE: CXeMa, 0COOCHHOCTH, OICHKA.
CHapsIHBIN peXXHM TE€UEHUS BOJBI M Iapa B KOTJIE: cXeMa, 0COOEHHOCTH, OLIEHKA.
CrepxHEBOH peXKUM TEUEHHs BOBI U Mapa B KOTJIE: CXeMa, OCOOCHHOCTH, OLIEHKA.
OMyYIBCHOHHBIN PEKUM TEUSHHsI BOJBI M ITapa B KOTJIE: CXeMa, OCOOCHHOCTH, OIICHKA.
OmnacHele peKUMBI IIUPKYJISALUHN B KOTJIOArperaTe ¥ MPUUMHBI UX 00pa30BaHMUs.
Hopwmel kauecTBa BOABI U I1apa B KOTEJIBHOM.

Hopmbl kadecTBa MUTATENLHONM BOIBI JUIs1 BOXOTPYOHBIX KOTJIOB C €CTECTBEHHON IIUPKYJISIIHEH.
Hopwmel kayecTBa ceTeBOM BOABI )11 BOJOTPEUHBIX KOTIIOB.

Hopwmel kauecTBa HACBILLIEHHOTO BOASHOTO 1apa.

OcHOBHBIE IIOKA3aTENIN KAUYECTBA BOJIBI.

Oransl BOJONOATOTOBKH B KOTEIbHOM.

Crioco0bl BHYTPHKOTIIOBOH 00pabOTKHU BOJBI.

CrniocoObl yMsTYeHHS IPU TOKOTIOBOI 00paboTKe BOJBI.

Meron nOHHOTO OOMEHA.

Meron KOMIUIEKCOHATHOW BOJOIIOATOTOBKH.

IIponyBka B KOTIOarperare.
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. easparus KOTJIOBOU BOJBI.

KoHcTpykunu aTMocgepHOro ¥ BaKyyMHOTO Jiea3paropa.

Hasnauenue cucrem asromatusamuu TTY.

YpoBHU aBTOMATU3ALUU KOTCIIbHBIX.

KomiuiekcHas aBToMaTu3anys KOTelIbHbIX.

OcHoBHbIE TPUHIMIIBI aBTOMaTU3auu TI'Y.

JleticTByromue TpeOOBaHUS HOPMATUBHOM JOKYMEHTAIIMHM K aBTOMATU3AI[UN KOTEIbHBIX.
@OyHKIMOHATbHAS CXeMa aBTOMATH3aI[MH KOTEJIbHOW: Ha3HAYCHHE, COJIep)KaHUe, YCIOBHbIE 0003HAUCHHS.
CxeMmbl TEII0BOro KOHTPOJIS U aBTOMATU3alMK [TapOBOT0 U BOJOTPEHHOI0 KOTJIA.

Cxema aBTOMaTH4eCKOTr0 YIPaBJIEHUS U PErYJIMPOBaHUS IAPOBOr0 U BOAOIPEHHOr0 KOTJIa.
PerynupoBanue 1 TENaoBOM KOHTPOIIb.

TexHomornueckue 3auThl KOTIOB.

CoBpeMmeHHbIe TOAX0b! K o0cmykuBanuio TT'Y.

TpeboBanus K TOKyMEHTALUU 1 00CITY>KUBAIOILIEMY IT€PCOHATY KOTEIbHBIX.

[ToaroToBka KOTEIBHOIO arperara ¥ BCIIOMOTaTeIbHOro 000py1oBaHus K mycKy. Ilyck koTensHOro arpe-
rara.

OO6cyxuBaHuE KOTEIHHON YCTAHOBKU BO BpeMsl pabOTHI.

I1naHOBBIN OCTAaHOB KOTEIBHOTO arperaTa. ABapuilHbIN OCTaHOB KOTEJIBHOIO arperarta.
TunuyHbIe HETIONAAKU U aBapUU B KOTEIBHOW, UX MIPUYUHBI U CIIOCOOBI YCTPaHEHHS.
OcobenHocTH 00CTYKUBAHUS MMAPOBBIX M BOJOTPEUHBIX KOTIOATr PEraToB.

TunuyHble MOBPEXKICHUS MIEMEHTOB KOTEJIBHOIO arperara, ux NpeIoTBpalleHHE.
Texnuko-3koHOMHUUecKHe nokasarenu TT'Y.

OxpaHa OKpy’KaloIIen cpebl ¥ TEXHUKA 0€30MIaCHOCTH MPU AKCILTyaTaIlMd KOTEIbHBIX.

5.3. CamocTosTeqbHas1 padoTa 00y4aromerocs
Bonpocwt onsa CPC (6 cemecmp)

Knaccugukamus cuctem TEIIOCHA0KEHUS U BUJBI IOTPEOUTENEH TEIIIOBOM SHEPTHH.

Texnonoruueckas crpykrypa TI'Y. Haznauenue, Buabl, BBIOOp M pacueT 000OpyIOBaHUS TEIIOBBIX CH-
crem TI'Y.

CaolicTBa 1 MoOKa3aTeau KayecTBa BOJbI U BOASAHOro napa. Haznauenue, cxeMsl 1 0CHOBBI pacuera XBII.
Ha3znauenue, cxembl, BEIOOp U pacyeT 000pyI0BaHUSI TEPMUUECKON JIea’spaliuil BOIbI.

Knaccugukarus 1 XxapakTepuCTUKU OPraHMYECKOro TOIUIMBA U HEeTPAAULIMOHHBIX BUIOB SHEPTUH (SHEP-
rOpecypcoB).

TennmooOMeH B TOMOYHOI KaMmepe TeIIoreHepaTopa; 0COOEHHOCTH pacueTa.

[Tpumenenne ko3pduuneHToB 3urepra B pacyeTe NOTEPh TEIIA C YXOIAIIMMHU Ta3aMu.

TennooOMeH B KOHBEKTHBHBIX TTOBEPXHOCTSX HarpeBa (maporneperpeBaTeib, KOTeIbHBIN ITy40K, BOASHOM
HKOHOMaIi3ep, BO3AyXOIO0rpeBaTellb, KOHICHCAIMOHHbBIE TEMJI000MEHHUKH) TEIUIOreHepaTOpOB; 0CO-
OEHHOCTH pacueTa.

BHyTpuKOTIOBasi TMAPOAMHAMUKA ITAPOBBIX U BOAOIPENHBIX KOTJIOB.

3arps3HeHre BHYTPEHHUX MOBEPXHOCTEH HarpeBa KOTJIOB. CrIOCOOBI OUMCKH.

. CxeMbI 1 000pyJ0BaHUE TOIUIMBHOTO X03sicTBa TI'Y (Ha TBepAOM, KHUAKOM, ra3000pa3HOM TOILIHBE).
Br160p 1 pacueT cxem U 3IEMEHTOB ra30BO3yITHOTO TPAKTA.

CrniocoObl OYHMCTKHU JABIMOBBIX Ta30B.

DHeprocoeperarome MeponpusTHs B KOTEIbHBIX.

BeHTunsanus KOTeNbHBIX.

Bonpocwvt ona CPC (7 cemecmp)

CxeMbl 1 MEpOTIPUATHUS IO 3aIIUTE OKPYKAIOLIEH cpesibl OT BPEIHBIX BHIOPOCOB. 3alliuTa NOBEPXHOCTEH
HarpeBa OT 30JIbl U IIJIAKA.

Texuuko-skoHOMHUYeckHe nokazarenau padotsl TI'Y (Buabl mokazaTeneil 1 MX OLEHKA).

OcHOBBI (001IMEe TPUHIUITBI) IPOSKTUPOBAHUS, CTPOUTENILCTBA (MOHTaKa 000PY0BaHMs), TyCKO-HAaJa-
JIOYHBIX pabot, skciuryatauuu TI'Y. TpeboBanus HopmatuBHbIX JokymMeHToB (I'OCT, CHull, P/l, Can-
ITun, TY) k ycTpoiicTBY, MOHTaXXy M 3kcrutyatauuu TT'Y.
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4. TomnuBHOE X035HCTBO, UIaKo-3010ynasieHue B TI'Y, paboraomux Ha TBepAOoM TorumuBe. CHUCTEMBI, U

000pYZI0BaHUE MBUICTIPUTOTOBIICHHS.

I"azocnabxenue (I'PII, ['PY, cxembl u 060pynoBaHre BHYTPEHHUX ra3onpoBoioB) TI'Y.

6. CanutapHo-TexHHueckue cuctembl TI'Y (oToruieHue, BEHTUISNNS, KOHIUIIMOHUPOBAHUE, BOJOCHAOXKe-
HUE U BOJIOOTBE/ICHUE): CXEMBI, 000pY0BaHUE, BEIOOP.

7. Bunsl 1 xapaKTepuUCTUKH UCTOUYHUKOB TeruioBoi sHepruu (TOL], TT'Y, koreHepariusi); uX BEIOOp U OLIEHKA
G pexTUBHOCTH. TOMIMBHO-IHEPreTUYECKH OallaHC HCTOYHHMKA TEIUIOBON SHEPTUH.

8. Kiaccudukanus u obmas xapakTepUCTHKA TOIUIMBO-CKUTAIOIINX YCTPOICTB (TOIMOK, TOPENOK U (opcy-
HOK).

9. PexnMHO-Hana04YHbIE UCTIBITAHUS KOTEIbHBIX.

10. O6uue cBeneHust 0 KOTenbHBIX ycTaHoBKaxX (TI'Y), KOHCTPYKIIMM U pacyeTHbIE XapaKTEPUCTHKH TETLIO-
reHeparopoB (KoTyIoB). TpeOGoBaHMs K MOMELICHUAM KOTEIbHBIX YCTAaHOBOK.

11. O6uue npuHIMIBI pacueTa ce6eCTOMMOCTH MTPOU3BOICTBA TEIUIOBOM SHEPTUH. TeXHUKO-9KOHOMUYECKast
OLIEHKa 3HeprocOeperaroux Meponpustuid. Asromaruzanus TT'Y.

12. OcHauieHue 1eHCTBYIOIMMX KOTEIbHBIX KOT€HEPALMOHHBIMH YCTPONCTBaMH.

13. brioyHO-MOyIbHbIE KOTENIbHBIE: 0COOCHHOCTH MPOSKTHUPOBAHUS U Pa3MEIICHUSI.

14. KpbllHble KOTENbHBIE: 0COOEHHOCTH NMPOEKTUPOBAHUS U PAa3MEIICHUS.

15. MuKpo-KOTENbHBIE ¥ KOTJIBI HAPYKHOM yCTAaHOBKH.

V)]

®onp oueHouHbIX MaTepranoB (POM) ans mpoBeAeHUs aTTECTaluU YPOBHS C(HOPMUPOBAHHOCTU KOM-
NETEHUUH 00y4aloUINXCs M0 AUCHUILTHHE 0(OPMIIIETCS OTIEIBHBIM JOKYMEHTOM.

6. YHEBHO-METOINYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHUE JUCIHHUIIJINHBI

6.1. Kuuroooecne4eHHOCTh

HaumeHnoBanue nuTepaTypsl: aBTOp, Ha3BaHUE, BUA U3Aa- | Lox us- KHUT'OOBECTIEYEHHOCTD
HUS, U31ATCIBCTBO JTaHUSA Hanuune B anexrponHoM katanore Bal'yY
1 | 2 ] 3

OcHOBHas JUTEpaTypa

1. lenorun M.B. IIpoexTupoBaHUe TEIIOTEHEPUPYIOIIUX
YCTaHOBOK: y4e0. mocoOue K KypcoBOMY MPOEKTHPOBa- 2018
Huto. — Bnaqumup: Bal'Y. — 110 c. 978-5-9984-0899-1.
2. XKuxap I'.'H1. KorenbHble ycranoBku TOC: TenmnotexHuye-
CKHe pacyeTsl: yued. mocodue. — MuHck: Beim. mk. — 224 c. 2017
978-985-06-2883-1.
3. Jlebenes B.M., Ilpuxoapko C.B. TemioBoii pacueT Ko-
TEIbHBIX arperaToB CPeAHEN MapONPOU3BOAUTEILHOCTH: 2021 | https://e.lanbook.com/book/167353
yueb. nocobue. — CII6.: Jlanp. — 212 c. 978-5-8114-2072-8.
4. Asmronnt E.I'. UcToYHHUKY U CHCTEMBI TEIUIOCHAOKEHUSL.
TemtoBbIe CeTH U TEIUIOBEIC MyHKTHI: Y4eOHUK. — Bomora: 2019 https://znanium.com/catalog/product/1053396
Wndpa-Nmxenepus. — 300 c. 978-5-9729-0296-5
5. Kymunos A.A., 3uranmmna C.K. DHeprocoepeskenue B
KOTENBHBIX ycTaHOBKaX TOC U cCUCTEM TEIIIOCHAOKCHUS: 2019 https://znanium.com/catalog/product/1000214
Monorpadus. — M.: Madpa-M. — 320 c. 978-5-16-103236-7

JlonosHUTEIbHAS IUTEPATYPa
1. Kyaunos A. A. 'openne opraHn4eckoro TOIUIMBa: y4eO.
mocobue. — M.: Madpa-M. — 390 c. 978-5-16-009439-7.
2. bproxanos O.H., Kysuenos B.A. I'asudumpoBannbie ko-
TeJbHBIC arperatel: yueOuuk. — M.: Madpa-M. — 392 ¢. 978- 2021 https://znanium.com/catalog/product/1232422
5-16-016780-0.
3. CanoB A.T'., I'aBpunoa A.A. Temoresepupyromue ycra-
HOBKH: KOHCTPYKLIUS, IIPHHLIAI paOOTHI KOTIOB THHa E
(JE) u TernoBoit pacuér kotna E (JE)-10-14I'M: yue6. no-
cobue. — Camapa: CamI'TY. — 104 c. 678-5-9585-0622-4.
4. Ten10BOH U a’pOJUHAMUYECKUN pacueThl KOTEIbHBIX
ycTaHOBOK: yue0. mocobue / C.H. Cmopomus [u ap.]. — 2018 | http://www.iprbookshop.ru/102479.html
CII6.: CITOI'VIIT/, 2018. —200 c. 978-5-91646-150-3.

http://e.lib.vIsu.ru/bit-
stream/123456789/7367/1/01753.pdf

https://www.studentlibrary.ru/book/ISBN978985062
8831.html

2021 https://znanium.com/catalog/product/1222954

2015 https://e.lanbook.com/book/73930
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5. XapanoB I[L.A., Yynenér A.C OueHka MOIIHOCTH U KO-
JIOTUYECKUE ACTIEKThI TEMIOT€HEPUPYIOLMX YCTAHOBOK:

yctaHoBOK. — M.: Mn¢pa-M. — 184 c. 978-5-16-011778-2.

yue0.-metof. mocodue. — M.: MI'CY. — 82 ¢. 978-5-7264- 2017 | http:// -iprbookshop.ru/73760.html
1784-4.

6. XaBanoB [1.A. MlcToUHMKH TENIOTH aBTOHOMHBIX CUCTEM

TeriocHabxkeHus: MmoHorpagus. — M.: MI'CY. — 208 c. 978- 2014 | http://www.iprbookshop.ru/30342
5-7264-0898-9

7. Bepumutosny B.A. Cetn razonorpe0iieHnst KOTEIbHBIX: https:/znanium.com/catalog/product/989189
yue0. mocodue. — Bonorna: Madpa-Unxenepus. — 348 c. 2018 htt _/'/ ; rblooksho /78235
978-5-9729-0227-9. DL AANRID P

8. [Tognopunos b.®. PacueTs! TemnoruapoArnHaMHUECKUX

IIPOLIECCOB B CUCTEMAX TEIJIO- U ra30CHAOKEeHUS: yuel. 1mo- ) .

cobue. — benropoxn: benI TY um. B.I'. IllyxoBa. — 131 c. 2017 hitp:// -iprbookshop.ru/80472
2227-8397.

9- TpaBiuuia TeXHHECKON SKCITYATAINH TCILIOBBIX SHCPro- 2021 | https://znanium.com/catalog/product/1236306

6.2. Ilepuoanyeckue U3IaHus

ABOK.

I';1aBHBIN DHEPIETUK.

HoBoctu TermocHa0x)eHus.

MBS

Tennosnepreruka. TerocHadxenune. TemnocoepexeHue.

KoTtenbHble yCTaHOBKH M BOJONOAT0TOBKA (pedepaTuBHbii sxypHar BUHUTU PAH).

6.3. UnTepHeT-pecypchl

1. HOY-XAVYC.py — HaunonanpHass MHPOpPMALMOHHAS CHUCTEMa IO CTPOHUTENLCTBY // http://www.know-

house.ru.

2. ABOK — Hekxommepueckoe IlapTHEpPCTBO MHKEHEPOB IO OTOIJIEHUIO, BEHTWIALUH, KOHAUIIMOHUPOBA-
HUIO BO3/1yXa, TEIUIOCHA0KEHHUIO M CTPOUTENBHOM Terutopusuke // http://www.abok.ru.

(98]

Tennocgepa — OnTuManbHbIE HHKEHEpHBIE pereHus / http://tsfera.ru.

4. PocTemno.RU — MudopmarimonHas cuctema o teriocHadxkenuro // http:// www.rosteplo.ru/.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHUE JUCHHUIIJINHbI

Jlnst IpoBeIeHUS JIGKLIMOHHBIX 3aHATUH €CTh ayIUTOPHUs, OCHALICHHAs MYJIbTUMEAUHHBIM 000py10-
BaHUEM M KoMIbIoTepoM. [l mpoBeneHus J1a00paTOpHBIX U MPaKTHUECKUX paboT mmeercs jgaboparopus,

OCHAIIIEHHAs! CIIeIYIOIUM 000py0BaHHEM:

e cCTeHI-TpeHaxep «l'a3opacrpenenuTenbHbII IyHKTY;
e J1abopaTopHasi yCTaHOBKA «ABTOMATU3WPOBAaHHAs KOTEIbHAs HA )KUJKOM U Ta3000pa3HOM TOILIHBEY;
® KOMIUICKT JabOpaTOPHOTro 000pyA0BaHUs « ABTOMaTH3UpoBaHHas cucteMa otoruieHuss ACO-03y;
[ ]

terosuzop TESTO-875.
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PenenzeHnT: K.T.H.,
nadanpHuk [ICO OO0 «Knumart-cepsucy Cymunnn A A. _/A_;).?

[Iporpamma paccmoTpeHa u onodpena Ha 3acemanun kadenpsl TIB u I
[Tpotokon Ne 11 ot 24 asrycra 2021 roga.
3aB. kapenpoii TTB u T Yroposa C.B. %ﬁ/

Paboyass mporpamMma paccMOTpeHa M onoOpeHa Ha 3acefaHuM y4yeOHO-METOAMYECKOH KOMHMCCHH

HanpasneHus: 08.03.01 «CtpoutenbcTBoy.
[Tporokon Ne 10 ot 30 aBrycra 2021 roza.

[pencenarens komuccuu aupekrop MACS Asnees C.H.




JUHCT HEPEYTBEPAK/IEHHSI
PABOYEH NPOTIPAMMBI JIMCHHILTHHDBI

PaGouas nporpamma 0:100peHa Ha 40X 104 L yueGHbli roa
4

[porokon saceaanns kadgeapet N/ or 7. OF

Sapeayiommit kadeapoii %7/’

204/ roma

Pabouas nporpamma ozo0pena na

ITporokoun 3acenanus kadeapbr Ne o1

Saseayrounii kadenpoii

yueOHBIH 1o

20 roxa

Pabouas nporpamma oz00pesa na

ITporokoun 3acenanus kadeapbr Ne o1

Saseayrounii kadeapoii

roja

20 roaa




JIMCT HEPEYTBEPXKIEHNA
PABOYEU NPOT'PAMMBI JUCHUITJINHDBI

Pabouast mporpamma onoOpena Ha 2022/2023  y4eOHBbIH rog
[Tporoxon 3acenanus kagenper Ne 9 ot 17mas 2022 ropma
3asenyrommii kadenpoi ////7 e
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