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YTBEPXIEHO

Ha 3acenanuu kadenps
TennorasocHabxeHne, BEHTUIISAIMS, BOJIOCHA0KEHHE U BOJIOOTBEICHHUE

(mpotoxoun 3acemanust Nel ot «19» centsa6ps 2018 1.)



1. Ilean ocBOEHUNA TUCHUILIHHBI

[lenp — moaroroBka ©OakalaBpa TEXHMKHM ¥ TEXHOJIOTHHM IO  HAIPaBICHUIO»
«CtpoutensctBo» npoduinio «TemnorazocHabkeHne W BEHTHIALHUSA» YMEIOLIEro pa3padaThiBaTh,
paccUMTHIBaTh U OOCITYXHBaTh TEIJIOTCHEPUPYIONIME YCTAHOBKHM Ha OCHOBAaHUHU TEOPETUUYECKUX
CBEICHMI, MCIOJIBb3YSl COBpPEMEHHBIE CBEICHHS, C y4E€TOM SKOHOMHMS TOIUIMBA W BO3ICHCTBHS Ha
OKpPYXaroIlyIo Cpery

2. Mecto nucuuminnsel B ctpykrype OITIOII BO

JlucuumimHel, y9eOHbIE KYpChl, HA OCBOCHHHM KOTOPBIX Oa3upyeTcs AaHHAsS JAUCIUILIINHA
(yueOnblii Kypc) — «@usuxay, «Xumusy, «Mexanuxa ocuokocmu u eaza», «Texnuueckas
mepmMoOuHamuka u menniomaccooomeny, «Hacocwi, eenmunamopel, Komnpeccopwvly, «Ochosbi
pacuema KOmenbHuIX azpe2amosy, « Tennocnabaicenuer.

JIMCUUIUIMHBL, y4eOHble KypChl, JUISI KOTOPBIX HEOOXOJMMBI 3HAHUS, YMEHUS, HaBBIKH,
npuoOpeTaeMbie B pe3yjibTaTe M3YYCHHS JAaHHOW TUCHUILIMHBI (Y4eOHOTO Kypca) — n0020moeKd
BKP.

3. [InanupyemMble pe3yJbTaThl 00yUeHHs

®opmupyemMbie U
KOHTpOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NHankaTopbl 10CTHKEHUS
KOMITeTeHIU
(koA 1 HAMMEHOBaHUE)

[Lnanupyemble pe3yJibTaThI
00yueHust

ITIK-1. CrocoOHOCTE
BBITIOJTHSTH PaOOTHI 1O
MIPOEKTUPOBAHUIO CHCTEM
TEIUIOTa30CHAOKEHUS 1
BEHTHIISILIUN

[TK-1.1. Be16op ucxoaabix
NAHHBIX IS
MIPOCKTUPOBAHUS CHCTEMBI
(coopyxeHus)
TENJI0CHA0KEHUS,
ra3ocHaOKeHHS,
BEHTHJISALIUN

3Hatb: HoMeHKIaTypy COBpEMEHHBIX
KOTEJIbHBIX YCTaHOBOK, U3JICIIH,
000pyIOBaHUS U MaTEPUAJIOB

YMeTs: BIOIHATE HEOOXOUMBIE
pacdeTsl 0€3 UCTIOIb30BAHMS
MEPCOHAIIBHOIO KOMIIBIOTEPA

Bnanets: Metoaukoi odopmiieHus u
Hoz[6opa JAHHBIX JIA TCX3adaHUs 110
pacy€Ty TeIrIOTeHEePUPYIOITUX
YCTaHOBOK

ITK-1.2. Bei6op
HOPMATHUBHO- TEXHHYECKUX
Y HOPMATHUBHO-
METOJIMYECKHUX JOKYMEHTOB,
OTIPEIEIISIFONTNX TPeOOBaAHUS
JUISL TIPOCKTUPOBAHUS
CUCTEMBI (COOPYKEHUS)
TEIIOCHAOKEHHS,
ra3ocHa0KeHMS,
BEHTHUJISI[UN

3HaTh: TpeboBaHMs HOPMATHBHBIX
IIPaBOBBIX AKTOB, HOPMATHUBHO-
TEXHUYECKUX U HOPMATHBHO-
METOJINYECKUX JOKYMEHTOB 110
MIPOEKTUPOBAHUIO U CTPOUTEIILCTBY
KOTENbHBIX, IEHTPAIbHBIX TEIIOBBIX
ITYHKTOB, MaJIbIX
TEILIORJIEKTPOLIEHTpAJIEH

VYwMmers: Paborats ¢ kaTasioramu u
CHpaBO‘-IHI/IKaMI/I, 3JI€KTpOHHBIMI/I
0a3zaMH TaHHBIX

Bnaners: HopMatuBHbBIMH METO1AMU
pacdé€Tra U NPOEKTUPOBAHUS
TEIUIOT€HEPUPYIOIINUX YCTAHOBOK




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETEHIIMH
(ko1 1 HAUMEHOBAHME)

NuankaTopbl 10CTHKEHUS
KOMIIeTeHIH i
(koA 1 HAMMEHOBaHUE)

I[lnanupyemMble pe3yabTaThl
o0y4eHust

I1K-1.4. Bei6op
KOMITOHOBOYHOTO PEIICHUS
CHCTEMBI TEIIIOCHAOKEHUS
ra3ocHaOKeHHS,
BEHTUJISIINH )

3HaTh: Ha3HAYEHUE, YCTPOUCTBO,
000pyI0BaHUE TEIUIOTEHEPUPYIOIIECH
YCTaHOBKH, BKJIIOYas 1exa
TOIUIMBOIIO/IaYH U IPUTOTOBIIEHUS U
XUMHUYECKHE; TEIIOBbIE CXEMbI
TEIJION€HEPUPYIOLINX YCTAHOBOK B
3aBUCHMOCTH OT Ha3HAYECHHSI U
KOHCTPYKTHUBHBIX OCOOCHHOCTEH.

VYMeTh: pa3pabaTeiBaTh TEMIOBbIE
CXEMBI TEIJIOTEHEPUPYIOLLEH
YCTAHOBKH U IIPOBOJUTH €€ pacuerT;
OIIpEAEIATH MOILIHOCTD
TEIUIOr€HEPUPYIOILEH YCTaHOBKH;
IIPOBOAUTH PACUEThI 10 MOATOTOBKE
BOJIBI U TTOZ0MPATh 000PY/I0BAHNUE;
pa3pabaTbIBaTh CXEMBI
TOIJIMBOIIOIAYU U
TOTTUBOIIPUTOTOBJICHUS

Bnaners: HaBbIKaMu nosioopa
000pyIOBaHUS AJIT XUMHUECKON
OUYHCTKH BOJBI, OTBOJIa U OUHUCTKHU
JBIMOBBIX Ta30B

TIK-1.6. ITonroroska u
oopmienue rpadpuieckoit
YacCTH MIPOCKTHON 1
paboyeii JOKyMeHTaIuu
CHCTEMBI TEIJIOCHA0KECHUS
(razocHaOXeHUS,
BEHTUJISIINH )

3Hatb: HopmaTuBHBIE TOKYMEHTHI 1O
MIPOEKTUPOBAHHIO ¥ O()OPMIICHHIO
yeprexend TM.

VYMeTh: 0JIb30BaTHCS CTAHIAPTHBIMU
rpadM4ecKUMU MMaKeTaMu U
CHELMATIN3UPOBAHHBIMU CHCTEMaMU
aBTOMATHU3MPOBAHHOTO
IIPOEKTUPOBAHMSI IIPH pacyeTe U
IIPOEKTUPOBAHUH
TEIJION€HEPUPYIOLIUX YCTAHOBOK

BiianeTs: HaBbIKaMHu UCIIOJIB30BAHUSA
CTaHJIAPTHBIX TPaPUUECKUX TTAKETOB
U CIIEHUATIM3UPOBAHHBIX CUCTEM
aBTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS IIPU pacyueTe u
IIPOEKTUPOBAHUH
TEIJIOTEHEPUPYIOIINX YCTAaHOBOK

IIK-1.9. [IpencraBnenue u
3aIlUTa Pe3yJbTaToB
MIPOEKTUPOBAHUS CUCTEMBI
TENI0CHA0KEHUS,
ra3ocHaOKeHHS,
BEHTHJISAIIAN

3uare: OCHOBHEBIE CBEACHUS O
MIPOCKTUPOBAHUHT
TEIUIOT€HEPUPYIOMINX YCTAaHOBK

YMeTb: 000CHOBBIBATH TEXHUKO-
HYKOHOMUYECKHUE MTOKa3aTeNIN
TEIUIOTeHEPUPYIOIINX YCTaHOBOK,
JenaTh CPAaBHUTEIbHBIN aHATIN3 U
BbIOOp HanboJee YKOHOMUYECKU
NEepPCIIEKTUBHOTO BAPHAHTA




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETEHIIMH
(ko1 1 HAUMEHOBAHME)

NuankaTopbl 10CTHKEHUS
KOMIIeTeHIH i
(koA 1 HAMMEHOBaHUE)

I[lnanupyemMble pe3yabTaThl
o0y4eHust

Brnazners: HaBbIKaMu 0OpPMIICHHUS
MPOEKTHOH U pabodeil TOKyMEHTAIu!
B COOTBETCTBUU C TEXHUUECKUM
3aJlaHueM Ha MPOBEICHUE TMPOEKTHBIX
paboT Mo yCTPOMCTBY
TEIJIOTeHEPUPYIOIIEH YCTaHOBKY;
BbIOOpa Hanboee A3 PeKTUBHOTO
000pYyIOBaHUS U €T0 HCIIOH30BaAHUS
HanOoJiee parmoHaIbHBIM CITOCOOOM.

IIK-2. CnocoOHOCTE
BBIIOJIHATE 000CHOBAHHUE
IIPOEKTHBIX PEILICHUN
CHCTEM
TEIUIOTa30CHAOKEHUS U
BEHTHJISIIUN

IIK-2.3. Pacuer
TEMIOTEXHUYECKUX U
THJIPABINYECKIX
MapaMeTpOB CHCTEMBbI
TEMI0CHAOKEHUS
(razocHaOXeHMS)

3Harb: OCHOBHBIE METO/IbI pacuéra
TEIUIOBBIX CXEM, pacuéra 1 1moaoopa
000pYyIOBaHUSI XUMBOJIOOYHCTKU

Ywmets: Ucnosib30BaTh HOpMAaTUBHbBIE
METOABI ISl pacyéra u
MIPOEKTUPOBAHUS
TEIJION€HEPUPYIOLIUX YCTAHOBOK

Bnaners: Meronamu pacuéra u
nmoxoopa o0opyI0BaHUS
TETUIOTCHEPUPYIOIINX YCTAHOBOK

IIK-2.4. Pacuer
a’POIMHAMUYECKUX
apaMeTPOB CUCTEMBI
BEHTUJISIIIMN BO3/TyXa

3Hatb: OCHOBHBIE METO/IbI pacuéra
ra30BOr0 TPaKTa U pacCEeUBAHUS
BEIOPOCOB

YMers: Mcnonb30BaTh HOpMaTUBHBIE
METOBI JJIsT pacuéra u
MPOEKTUPOBAHUSA
TEIIOT€HEPUPYIOIINUX YCTAHOBOK

Bnaners: MeTonamu
a’pPOJMHAMUYECKOr0 pacyéTa
ra3oBOTO TPaKTa U KOTEIHLHOTO
o0opynoBaHus




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

®opMbI TEKYILLET0

Bun . KOHTPOJISA
Monayab . HauMeHnoBanue TeM 3aHATHI Oo0nemMm,
(pasnen) y4eOHoit (yae6Hoii padoTi) Cemectp .. Banuasbl | UHTepakTuB, 4.| (HaMMeHOBaHHUe
padoThI OLIEHOYHOI'0
cpeacTBa)
Jlex 1 |Bunbl morpebuteneit Tema. OTmyck u BeIpabOTKa 2
KOTEJIbHOM.
IIp. 1 |Onpenenenue teroBoil Harpy3ku Ha TT'Y. 2
Jlex 2 |Tenmorenepupyouue YCTaHOBKH JUIS 2
HEHTPAIN30BAaHHOTO TEIIOCHAOKEHUS
IIp. 2 |Iloctpoenue rpaduka BEIpaOOTKH U OTITyCKa TeIia 2
Jlek 3 | TenoBbIe CXEMBI TEMJIOTCHEPUPYIOIIUX YCTAHOBOK 2
pa3IM4YHOIO Ha3HAYEHHUS
[Ip. 3 |[locTpoeHue TEMIOBOM CXEMBbI TEMJIOTCHEPUPYIOUIEH 2
YCTaHOBKH
Jlex 4 |TemyoreHepupyrouye yCTaHOBKH Il aBTOHOMHOTO U 2
MOOUJILHOTO TEII0CHAOXKEHUS
Temnorenepupy| Ilp.4 |Pacu€r TemnoBol cXeMbl TEIUIOIEHEPUPYIOLIEH 2
FOIIHE YCTaHOBKHU 8
YCTaHOBKH Jlex 5 |TeruoreHepupyromuye yCTaHOBKM Ha 0a3e KPBIIIHBIX 2
HCTOYHUKOB TETJIOCHAOKEHHS
IIp.5 |Pacuér TemnoBOM CXEMBl  TEIUIOICHEPUPYIOLIEH 2
YCTaHOBKH
Jlek 6 |TormmuBHOE XO03AHCTBO u TOILUIMBOIIOAAaYe 2
TEIUIOTeHEPUPYIOUINX YCTAHOBOK
IIp. 6 |Pa3paboTka TOIUIMBHOTO XO3sCTBA 2
Jlek 7 |AspoarHaMHUYECKU pacyeT B TEIJIOTC€HEPUPYIOLIUX 2
yYCTaHOBKax
IIp. 7 |AspoauHamMU4ecKHil pacuéT ra30BOro TpakTa 2
Jlek 8 |Tennorenepupyromme YCTaHOBKH u OoXpaHa 2
OKPYKarOIEH CpeIbl
IIp. 8 |Pacuér npiMoBO# TpyOBI. PacceBanue. 2




®opMbI TEKYyLLEr0

Bun . KOHTPOJISA
Monayab . HauMeHnoBanue TeM 3aHATHI Oo0neMm,
(pasnen) y4eOHoit (yae6Hoii paboTi) Cemectp .. Banuasbl | UHTepakTus, 4.| (HaMMEeHOBaHHUe
padoThI OLIEHOYHOI'0
cpeacTBa)
JIek 9 | XumMHueckas OYHCTKA BOJILI. 2
IIp. 9 |Pacuér u mogOop NpeaoYncTKH KOTIOBOM BOIBI. 2
Jlex 10 |ITpomyBka 1 UCIOJIB30BAHUE €€ TEIIIOTHI. 2
IIp. 10 |Pacuér xumBomoouuctku I cryness 2
Jlex 11 |Jleaspanus. Texaudeckoe BOTOCHAOKECHHE. 2
IIp. 11 |Pacuér xumBomoouuctku Il cTynens 2
Jlex 12 |Pa3menieHue 1 KOMIIOHOBKA TETJIOTEHEPUPYIOIINX 2
YCTaHOBOK ABTOMAaTH3anus KOTeIbHbIX. TOII. 8
[Ip. 12 |Pacuér TeXHMKO-25KOHOMHUYECKHUX MOKa3aTeseit 2
TETJIOTCHEPUPYIOIINX YCTAHOBOK
KII Brpinaua 3a1aHuii 1 THCTPYKTAXK IO BBIITOJIHEHHUIO 1,5
CP IToaroroBka K MpakKTHYECKUM 3aHITUIM 12
CP Bremonnenune KII 82,5
ITA 0,35
CP IToaroroBka K 3K3aMeHy 35,65
HUToro: 180




5. Ob6pa3oBaTesIbHbIE TEXHOJIOTHH

IIpu wu3yuenunm aucuumIMHbl «TemoreHepupyromyUe YCTAaHOBKHY»  HCIIOJIB3YIOTCA
CJIEAYIOLIME TEXHOJIOTHUH 00yUEHUs:

Jleknuu: WMHTEpAaKTUBHBIE BEOMHApBl — THII 3aHATHA, KOTOPBIA coequHseT B cebe
TPaJULMOHHYIO JIEKLIMI0O W TaKhe CHocoObl B3aMMOJEHCTBMS, KakK JUCKyccus, pasoop,
JEMOHCTpaLMs CIaiiIoB U aHUMAaIUH.

IIpakTuka: penieHne KeicoB — B 3TOM MeTOAe OepEéTcs KOHKpETHasl CUTYalHsl, U YUCHUKHU
KOJIJIGKTHBHO pa3palaThIBAlOT MOJETb €€ pelIeHusl.

6. MeToauyeckne yKa3aHus 10 OCBOCHUIO IV CHUTIIHHbBI

PaGora Hang koHcmekToM JieKnMid. OCHOBY TEOPETHYECKOTO OOYYECHHS CTYJICHTOB
COCTAaBJIAKOT JICKIIUH. OHnu AA0T CUCTEMATU3NPOBAHHBIC 3HAHUA CTYACHTAM O HaH60nee CJIOXKHBIX 1
aKTyaJIbHBIX Ipo0iieMax M3ydaeMol nucuuIuiMHbl. Ha neknusx ocoboe BHUMaHHUE yAEseTCs He
TOJIBKO YCBOCHHUIO CTYACHTAMH HN3YYaCMbIX HpO6J'IeM, HO W CTUMYJIUPOBAHHUIO HX aKTUBHOU
MO3HABATEIIbHON JEeSTeIbHOCTH, TBOPUYECKOIO MBIILJICHUS, PAa3BUTUIO HAy4YHOTO MHUPOBO33PEHUS,
npohecCHOHATEHO-3HAYNMBIX CBOMCTB U KaUeCTB.

Jlexuum mo yueOHOM MUCHIMIUIMHE MTPOBOAATCS TPAAUIIMOHHO C AEMOHCTpaIlMeld MaTepuaia
OCHOBHOT'O U JIOTIOJIHUTENILHOIO MaTepuana Ha ciainax u B Quiabmax. OcymecTBisis y4yeOHbIC
JEHCTBUS HA JIEKIMOHHBIX 3aHATUAX, CTYIEHTHI JOJDKHBI BHUMATENbHO BOCHPUHHUMATH JACHCTBUA
npenoaaBarejisd, 3allOMUHATHh CKJIAABIBAIOIIUCCA 06pa31>1, MBICJIMTB, ,Z[O6I/IBaTbC§I IIOHUMAaHUs
U3y4aeMOro TpeaMeTa, MpPUMEHEHHMs 3HaHWW Ha MpPaKTHKE, TMpPU PpEHIeHHH y4eOHO-
npo(hecCHOHANBLHBIX 3a]1ad.

CTyneHThl JOJKHBI aKKypaTHO BECTH KOHCIEKT. B ciydyae HelnomoHMMaHUs KaKoH-TnOO
YacTH MpeIMEeTa CeayeT 3aJlaTh BOMPOC B YCTAHOBJICHHOM MOPSAKE MpenojaBareito. B mpoiecce
paboThl Ha JIEKIIMK HEOOXOJUMO TaK K€ BBINOJHATH B KOHCIIEKTaX MOJENN U3y4aeMOro Mmpeamera
(PUCYHKH, CXEMBbI, YepTEKHU U T.1.), KOTOPBIE HCIIOIB3YET IPENo1aBaTelb.

PaboTy Hag KOHCIIEKTOM CIIEyeT HaUMHATh C €ro TOpabOTKH, KEJIaTelIbHO B TOT )K€ JCHb,
MOKa MaTepHall ele JIETKO BOCIPOM3BOANM B mamsTH (depe3 10 yacoB moclne JNEKIUU B MaMATH
octaercst He 6onee 30-40 % matepuana). C nenbio 10pabOTKH HEOOXOIUMO MPOYUTATh 3alMCH,
BOCCTAHOBUTH TEKCT B MaMSTH, a TaKK€ MCIPABUTH OMHUCKHU, pacIM(poBaTh HE MPUHATHIC paHee
COKpAIIEHUS], 3alOJHUTh IMPOIYIIEHHbIE MECTa, MOHATh TEKCT, BHUKHYTh B ero cmbici. [lanee
MPOYUTATh MAaTepUaj M0 PEKOMEHIyeMO JIuTepaType, pa3peiias B X0/1e YTEHUs, BOSHUKIINE paHee
3aTpyJHEHHs, BOMPOCHI, a TaKXke JOIMOJIHAS M UCHpPABIAS CBOM 3alWCU. 3alHCH JOKHBI OBITh
HATJISITHBIMU, JJIS 9eTO CIeAYeT MPUMEHSTh pa3uyHbIe CIIOCOOBI BhIIEeNeHUH. B xome mopaboTku
KOHCIIEKTa YIIIyOJNSIOTCSA, DPACIIUPSIOTCS M 3aKpeIUIsiioTCs 3HAHUS, a TaKkKe JOIMOJHSETCs,
HCIPABIIKICTCA U COBCPHICHCTBYCTCA KOHCIICKT. HOHFOTOBHGHHBIﬁ KOHCIICKT U PCKOMCHAYCMas
JAUTepaTypa UCIOIb3YIOTCS MPU MOJATOTOBKE K MPAKTHUECKUM (J1a00paTOPHBIM) 3aHATHUSIM.

HO,Z[I‘OTOBKa CBOAUTCA K BHHUMATCIILHOMY HNPOYTCHHUIO yLIGGHOI‘O Marcpuaia, K BbIBOAY C
KapaHJallloM B PYKax BCEX YTBEpXKACHUU U QOpMyJ, K PEIICHHI0 MPUMEPOB, 3a/1a4, K OTBETaM Ha
BOITPOCHI. HpI/IMepI:I, 3alayi, BOIPOCHI IO TEMC MABJIAKOTCA CpPCACTBOM CaMOKOHTPOJIA.
HenpemeHHBIM ycio0BHEM TIIyOOKOTO YCBOSHHS y4e€OHOro Marepualia sIBJISIeTCS 3HaHHE OCHOB, Ha
KOTOPBIX CTPOWTCA U3NOXKeHue Mmarepuana. OOpaimieHue K paHee H3YyYEeHHOMY MarepHhainy He
TOJIbKO TOMOTaeT BOCCTAHOBUTH B IMaMATH H3BECTHBIC IOJIOKEHMSI, BBIBOJbI, HO U TMPUBOAUT
pa3po3HEHHbIC 3HAHHUS B CUCTEMY, YIJIyOnsieT M pacmupseT ux. Kaxaslii BO3BpaT K CTapoMmy
MaTepuany I03BOJSIET HAWTH B HEM YTO-TO HOBOE, IEPEOCMBICIUTH €r0 C MHBIX MO3UIIHA,
OnpeCaACINTL I HCTO HaH6onee noaxondmee MCECTO B YiKC I/IMCIOH_ICI‘;ICH CHUCTEME 3HaAHHUU.
HeonnokparHoe oOpamieHue K MPOHIACHHOMY MaTepHally SBJISIETCS HauOoJee paluoHaIbHON
dbopMoii mpruoOpeTeHUS U 3aKPETIICHHS 3HAHHIA.

IloaroroBka K NPaKTH4YeCKOMY 3aHATHI0O (KOHTPOJIbHON padore). [[ns ycmemHoro
OCBOGHUSI MaTepualia CTYJACHTaM PEKOMEHYeTCs CHadanaa 03HAKOMUTHCS ¢ YIEOHBIM MaTepHalioM,



U3NIO)KEHHBIM B JIEKIUAX M OCHOBHOW JUTEpaType IO TEeME 3aHSATHS, 3aTeM BBIOJTHHUTH
CaMOCTOSITENIbHBIC 33/1aHUs, TIPU HEOOXOJMMOCTH 00paniasch K JOMOIHUTEIBHOMN TUTEpaType.

Haunnate Ha0 ¢ M3y4eHHs] pEKOMEHI0BaHHOM TUTepaTyphl. Heo0X01MMO MOMHUTE, YTO Ha
JeKIMA 00BIYHO paccMaTpPUBACTCs HE BECh MaTepHal, a TOJBKO €ro Haubosee BaKHAS M CIOXKHAsS
4acTh, TpeOyrolas MOsICHEHUI MperojaBaTelnsi B Mpoliecce KOHTAKTHON pabOThI CO CTYACHTaMH.
OcranpHas ero 4acTh BOCIIOJIHSAETCS B MPOIECCE CAMOCTOSITEIbHOM paboThl. B ¢Bsi3u ¢ 3TM paboTta
C PEKOMEHJOBaHHOW muTepaTypoil obs3arenbHa. Ocoboe BHUMAaHHE TPH ITOM HEOOXOIUMO
00paTuTh Ha COJCpPKAHWE OCHOBHBIX TOJOXCHWH W BBIBOJIOB, OOBSCHCHHE SIBICHHH M (HaKTOB,
ySCHEHHUE MPAKTHYECKOTO MPUJIOKEHUSI PaCCMAaTPUBAEMBIX TEOPETHUECKUX BOMPOCcoB. B mporecce
9TOH pabOThl CTYAEHT [OJDKEH CTPEMHTBCS TIOHATh M 3allOMHHATH OCHOBHBIC TOJIOKCHHS
paccMaTprUBaeMOro MaTepuana, MPUMEPHI, MOSICHSIOIIUE €ro, pa3oO0paThCsi B WILIIOCTPATUBHOM
Mmarepuale, 3aaqax.

3akaHYMBATh MOATOTOBKY CIIEyeT COCTABIICHUEM IIaHa (TMIEPEYHS OCHOBHBIX ITYHKTOB) IO
u3ydyaeMoMy Marepuany (Bompocy). Takod TutaH MO3BOJISIET COCTaBHTH KOHIICHTPHPOBAHHOE,
C)KaToe MpeACTaBICHNE TI0 U3y4aeMbIM BOIIPOCAM U CTPYKTYPUPOBATh U3YUECHHBIH MaTepHall.

CryneHT noKeH ObITh TOTOB K KOHTPOJIBHBIM OIPOCaM Ha KaXKIOM Y4eOHOM 3aHSTHH.

MeToanyeckue peKOMEeHJAUMH CTyJAeHTaM M0 TMOJAT0OTOBKe KYPCOBBIX padoT
(mpoexToB). KypcoBas pabora (IpOEKT) MMEET IEJIbI0 HAYYUTh CTYACHTOB CAMOCTOSITEIBHO H
TBOPUYECKH pelIaTh WHXXEHEPHBIE 3aJauyd. B xonxe BHIMONHEHHS pPaOOTBHl CTYACHT JOJIKCH
CaMOCTOSITENIFHO ~ pa3paldoTaTh  HHXKCHEPHO-TEXHHUYECKUH TMPOEKT Ha 0a3e  BBLIAHHOTO
npernojiaBaTeseM 3a/aHusl ¢ 0OOCHOBAaHMEM IPUHATBHIX PEIICHUH, MPOBECTH BCE HEOOXOIUMbBIC
pacyeTsl, mog00paTh 000pyAOBaHHE.

[Ipu BBIMOIHEHUHU KypCOBOH paboThl (IPOEKTa) HEOOXOAUMO HCIIONIB30BaTh HOPMAaTHUBHBIC
JOKYMEHTHI 1 PEKOMEHIyEMYIO JTUTEPATypy.

KypcoBast paGorta (IpOeKT) mpencTaBiseT COOOW CTPYKTYPUPOBAHHYIO, JIOTMUYECKH
3aBEpPIICHHYI0 DPaboOTy 00BEMOM, PEKOMEHAyeMbIM TIipemnonaBareneM. s paboT mo JgaHHOM
JUCLUTUIMHE 00s3aTeNbHBIM SBISICTCS HAIWYHE Tpa@UuecKoil 4acTH, COCTOSIIEH W3 depTexeil u
makatoB (popmata Al.

KypcoBas pabora (mpOeKT) AOKHA (IOJMKEH) COAEpIKaTh CIEAyIoIue o00s3aTelbHbIC
pa3aens:

. TUTYJIbHBINA JIUCT

. 3aJjaHue

. coJiepyKaHue

. BBEJICHHE

. MCXOJHBIE JAHHBIE

. OCHOBHAs 4aCTh

. BBIBOJIbI

. OoubMorpaguIecKuil CIMcoK;

. NpUI0KeHUs (IPH He0OXOAUMOCTH).

OcHoBHbIE pa3ziebl — COepPKaT OCHOBHYIO MH(GOpPMAIUIO MO0 paboTe U MOTYT BKJIIOYATh B
ceOst HeCKOJNBKO Toapas3aenoB. KomudecTBo W colep:kaHWE OCHOBHBIX pa3JelioB BBIOMpAeTCs B
COOTBETCTBUU C TeMaTUKOI padoThl (mpoekTa). Bece pacuersl, BRINMONHIEMbIE MO XOY BBITOJIHEHUS
paboThI, IPUBOJATCS B TEKCTE C HAJICKAIMMUMU OOOCHOBAHHMSIMH M TOSCHEHUSMU, C YKa3aHHEM
3HAYUMOCTH M Pa3MEPHOCTU BEJIIMYUH, BXOAAIUX B (opMyibl. B TekcTe OCHOBHOM YacTu cienyer
MOMEIaTh WMTOTOBBIE M HamOojee BaKHbIe MaTepuanbl. OpUTHHAIBHBIE pacdeThl JOJIKHBI
MPUBOJIUTHCS TOJHOCTHIO, @ JJS OJHOPOJHBIX THUIIOBBIX IOACYETOB MOXKHO OTIPAaHUYHUTHCA
Ta0JIMIIell OKOHYATENbHBIX JAaHHBIX, KOTOPBIE CIIEIYeT MOMEIIATh MOCIe CIIMCKA JINTEPATYPhI B BUC
MIPUIIOKEHUH, C 00s3aTEIIPHONM CCHUIKOM Ha HUX B TEKCTE.

Odopmienne KypcoBoi paboThl (mpoekTa) MokHO cooTBercTBoBaTh ['OCT 7.32-2001.
TekcT momkeH OBITh BBHITIOJHEH JIFOOBIM TEYaTHBIM CITOCOOOM JIMOO B BUIEC PYKOMHCH HA OIHOU
CTOpOHE JHcTa 6e70i 0AHOCOPTHOM Oymaru hopmaTta A4 yepes MOATOpa MHTEPBaAJa (IOMyCcKaeTcs
MPEJCTaBIATh TAONULBI U WUTIOCTpauuu Ha Juctax ¢opmara A3). Ilpu meuatu ucnonb3yercs



MIpUQT YEPHOTO I[BETA B TEKCTOBOM penakrope Microsoft Word — Times New Roman Cyr, pa3zmep
mpudTa (keryp) — 14, BelpaBHUBaHKE 1O mupuHe. Pa3mep, mpaBoBOro noJjsi TEKCTa CTPaHULBI — HE
Mmenee 10 MM, BepxHero — He MmeHee 20 MM, JieBoro - He MeHee 30 MM 1 HIKHEro — He MeHee 20 M.
A03ar11 10/)KeH HaUMHATBCS ¢ KPaCHOM CTPOKH (OTCTym — 12 MM).

Crpanunpsl HyMepyloTcsi apabckumu LuppaMd B HH)KHEH YacTH JIMCTa MO IICHTPY.
Hym™mepanus nomkHa ObITh CKBO3HOM — OT TUTYJIBHOTO J10 TOCJIEAHEro JucTa padoTsl. [IpocTaBnars
HOMEpa CTpaHMIl cieqyeT, HauuHas ¢ «BBenmeHus». Ha TuTynpHOM nMcTe M 3aJaHUM HOMEpP
CTPaHULBI HE CTaBAT.

Kaxxnip1it HOBBIN pazzienn HAYMHAETCS C HOBOM CTPAHMIIBL. DTO K€ MPaBUJIO OTHOCUTCS U K
JPYTUM OCHOBHBIM CTPYKTYPHBIM 4acTsM paOOThl: BBEJCHMIO, CIUCKY MHCIOJIb30BaHHbBIX
VCTOYHUKOB U JINTEPATYPBHI, PHUIOKEHUSIM.

PaccrosiHne Mexny Ha3BaHMEM pas3jiena U IMOCIEAYIOIIMM TEKCTOM JOJKHO OBITh PaBHO
TPEM MEXCTPOYHBIM HMHTEpBajaM (TO €CThb IpPOIyCKaeTcs OJHa CTpoka). PaccrosiHume Mmexay
3aroJIOBKOM HOBOTI'O MOApa3zeia U MOCIeAHENH CTPOYKON MPEAbIIyLIEro AOKHO ObITh PABHO TPEM
MHTEpBajiaM (MIPOIYCKAIOTCsSl OAHA CTPOKA). 3arojOBKM HE IMOAYEPKUBAIOTCS, TOYKA B KOHILIE
3aroJIOBKa HE CTaBUTCA.

He pexomennyercs pa3meliaTh 3arojlOBKM M IMOA3AroJOBKM B HMKHEH 4acTU CTPAHMULIBI,
€CIIM Ha Hell MOKeT OBbITh pa3MElIEHO He Ooiiee 3-X CTPOK MOCIEAYIOIIEro TEKCTA.

HazBanust pasnenoB, a Takke «AHHOTauus», «BBenenuey, «JlurepaTypa» nedararorcs
3arJIaBHBIMU JIMTEPAMHU JKUPHBIM HIPUPTOM, IO LIEHTPY CTPOKH. 3ar0J0BKH MOAPA3IEIIOB MUIIYTCS
CTPOYHBIMHU JTUTEpaMH (KpOMe 3aryiaBHOM OYKBBI) KUPHBIM MIPU(PTOM U TaKXKE PacIroyiaratoTcs 1Mo
LIEHTPY CTPOKH.

3aroJIoBKM COJEpKaHUS JOJDKHBI TOYHO IIOBTOPSATH 3aroJIOBKM B Tekcre. JKenaTenbHo,
YTOOBI COJEpKAHME MOMENIAIOCh Ha OJHOM crpaHuue. s 3TOro, mpu HEOOXOIMMOCTH, €ro
[I€4aTarT ¢ UHTEPBAJIOM MEHBIINM, YEM UHTEPBAJI OCHOBHOI'O TEKCTA.

IIpencraBneHHble B TeKCTe€ TaOJMIBl JKEJIAaTelNbHO pa3MellaTb Ha OJHOM JHcTe, 0e3
nepeHocoB. Jlomyckaercss B TaOnMile NpUMEHSATh pa3Mep MIpudTa MEHBIIMHA, YeM B TEKCTE.
Tabnmuupl cnenyer pacnosarat B paboTe HEMOCPEACTBEHHO IOCHIE TEKCTa, B KOTOPOM OHHU
YIIOMHHAIOTCSL BIIEpBbIE, MM Ha cienyomeil crpanune. Kaxnas tabiumna JomKHA UMETh HOMEp U
3aroJIoBOK. 3aroioBOK M ciioBo "Tabmuma" HaYMHAIOTCA C MPOMUCHOW OYKBBI. 3arojoBOK HE
NOJYEepPKUBAIOT. TaOnuIbl JOIKHBI UMETh CKBO3HYIO HyMepaluio apabckumu nudpamu. Ha3Banue
TaONMMIBl CcIeAyeT MoMenaTh Haj Tabnuiel ciema, 6e3 ab3amHoro orcryma yepe3 tupe. Ha Bce
TaOJMUIBI JOJDKHBI OBITH CCBUIKM B pabote. [Ipu cceuike crnemyer mucaTh ciaoBo "tabnuma" c
yKa3zaHueM ee Homepa. Tabiuiy ¢ OOJbIIMM KOJIMYECTBOM CTPOK JOIMYCKAaeTCsl MEPEeHOCUTh Ha
apyroii nuct (ctpanuly). Ilpu nepeHoce yacTu TaGnMIbI Ha IPYroil JMCT cioBo "Tabmuua" u ee
HOMEp YKa3bIBalOT OJMH pa3 HaJ MEpBOH YacTbiO TAOIMIbI, HAJ JPYTMMHU YaCTSAMH MHIIYT CIOBO
"mpomoinkeHrne" M yKa3bIBalOT HOMEP TAOJHMIBL. 3arojioBOK MOMEIIAIOT TOJIBKO Haj €e NepBOi
YacThIO, IIPU 3TOM Ha OCTAJIBHBIX CTPAHUIIAX YKa3bIBAIOTCS HOMEpa CTOJIOLIOB.

WnmocTpaTUBHBIN MaTepral (PUCYHKH) IMOMEIAeTCs 10 X0y TeKCTa Cpa3y 3a CCHUIKON Ha
HEro, WIM Ha CIEAYIOIIEH CTpaHUIIe C COOIIOIEHUEM TOPSIKOBOM HymMeparuu. Mex 1y TeKCTOM H
PUCYHKOM TIpeaycMaTpHBaeTcs OAMH MHTEpBal. B Tekcre 00s3aTeNnbHO JOJKHBI OBITH CCHUIKH H
NOACHEHHUs] K MPUBOJMMOMY WIIIOCTpaTMBHOMY Marepuany. ['paduku, nuarpaMmsel, cXembl U
Jpyroii rpadudeckuii MaTepuan opOpMIIIOTCS TOIBKO KaK PUCYHKH U JOJDKHBI UMETh MOPSAKOBBIH
HOMEp M MOJPUCYHOUHBIE noanucH. [loaprcyHouHbIe TOANTUCH U CJIOBO "PHCYHOK" HauMHAIOTCS C
IPOMHUCHOM OYKBBI, BBIIOJIHSAIOTCS MO LEHTPY pasmep mpudta (xeriap) — 12. IogpucyHounsie
HNOJNNCH HE NOJYEPKUBAIOT M 00S3aTEIBHO OTIEISAIOT OT OCHOBHOIO TeKCTa. PHCYHKM HMMeEIOT
HYMEpaluio B Tpejaenax pasjena apabckumu mudpamu. HoMmep m Ha3BaHHME PHUCYHKA ClEIyeT
IIOMEIIATh BHU3Y PUCYHKA C BBIPABHUBAHHEM I10 LIEHTPY, 0€3 a03aI[HOro OTCTyINa B OJIHY CTPOKY C
€€ HOMEPOM 4epe3 TUPE.

@opMysbl U ypaBHEHHs CIENYET BBIACNIATH M3 TEKCTa B OTACIBHYIO CTpoKy. Ham m mon
KaXI0i (QOpMylIoil MM ypaBHEHHEM HYXXHO OCTaBUTh IO MycTod cTpoke. Eciam ypaBHeHHe He
yMEIIaeTcss B OJHY CTPOKY, TO OHO JOJDKHO OBITh NMEPEHECEHO IMOCJe 3HAaKa PaBEHCTBA (=) WU



noclie 3HaKoOB Mitoc (+), MuHyC (-), YMHOXKEHUs (X), neneHus (:), Wik APYTUX MaTeMaTHYECKHIX
3HAKOB, IPUYEM 3TOT 3HAK B HayaJle CIEAYIONIel CTpOKU MOBTOpAIOT. [lpu nepenoce ¢hopmMyiibl Ha
3HAaKe, CHUMBOJHM3UPYIOIIEM OINEPALUI0 YMHOXKEHHUS, MIPUMEHSIOT 3HaK «x». Ecium HyXHBI
MOSICHEHUSI K CUMBOJIaM M KO3 PHUIIMEeHTaM, TO OHU MPUBOAATCA cpaszy moja (opMysiol B TOH ke
NI0CJIEI0BATEIBHOCTH, B KOTOPO OHU UAYT B hopmyine. Bee Gpopmynsr Hymepyrorea. Hymepanus
dbopmyn B mpenenax pasnena. Homep mpocraBisiercs apaOCKumu 1udpamMu B KPYIJIbIX CKOOKax B
KpailHEeM NpaBOM TMOJIOKEHHMH Ha cTpoke. Homep Qopmynsl cocTouT n3 HOMepa pasziena u
MOPSAIKOBOTO HOMEpPA BHYTPHU paszelia, pa3/IeIeHHbIX TOUKOM.

He nomyckaercs o0betuHeHNE OYKBEHHBIX U YHCICHHBIX BBIPAKCHHM.

OdopmieHnne crnucka HCHOJIb30BAaHHBIX HCTOYHUKOB U JIMTEPATYpbl MPOU3BOJIUTCS B
COOTBETCTBUM C TpEeOOBAHUSAMH, MW3JIOKEHHBIMH B TaKUX JICHCTBYIOUIMX HOPMAaTHUBHO-
Meroandeckux Marepuanax, kak ['OCT P 7.0 — 2009 Crarbu B XypHaimax u COOpHHKaXx.
Wznatensckoe odopmienne (M.: Crangaptuadopm, 2009); I'OCT P 7.0.5 - 2008
bubnuorpaduueckas cceuika. O6mue TpedoBaHus u npasuiia coctarieHus (M.: Crannaptuadopwm,
2008); TOCT 7.1-2003 bubnuorpaduueckas 3anuch. bubmmorpadpuueckoe ommcanue. OOmme
TpeboBanusi W mpaBwia coctaBieHuss (M.. U3p-Bo crammaptoB, 2004); T'OCT 7.80-2000
bubnuorpaduueckas 3anuck. 3aronoBok. O0mue TpedoBanus u nmpasuia cocrasienus (M.: U3n-Bo
craugaproB, 2001), T'OCT 7.82-2001. bubnuorpaduueckas 3amuck. bubdmuorpaduaeckoe
OTHCaHKE TEKTPOHHBIX pecypcoB. OOmume TpedoBaHus U npaBuia cocraBiaeHus (Munck: Mexroc.
COBET MO CTaHJApPTHU3AIMH, METPOIOTUU U cepTudukanuu; M.: U3n-Bo crangapros, 2001), TOCT
7.12-93. bubnuorpaduyeckas 3anuch. CoOKpalieHus cjIoB B pyccKkoM s3bike. O0mmue TpeOoBaHus U
npasuia (M.: U3a-Bo cranmaptos, 1995).

Bce npuBeieHHBIE B CIIUCKE JIUTEPATYpPhl UCTOYHUKH JTOJKHBI OBITH MPUBSI3aHBI K TEKCTY.
JI1st CBSI3M ¢ TEKCTOM TMOSICHUTEIILHON 3aIMCKH TIOPSIKOBBIA HOMEp OnOirorpaduyecKoi 3amucy B
CIHCKE JTUTEPaTyphbl YKa3bIBAIOT B OTCBHUIKE, KOTOPYIO IMPHUBOJAT B KBAIPATHBIX CKOOKAaX B CTPOKY C
TEKCTOM JIOKYMEHTA.

I'paduueckas yactb pabOTHI BHIMONHAETCS Ha JucTax ¢opmara Al mpu Momoum CUCTEM
ABTOMATU3UPOBAHHOIO YEpPUYEHHUs] C TOCIEAYIOIIEH pacliedarkoil Ha mnpuHtepe. Jlomyckaercs
BBITIOJTHEHHE YEPTEXKeH B KapaH/allle Ha JIMCTaX BaTMaHa.

®dopmar, rpadudeckoe odopmieHUE, yCIOBHBIE 0003HAYEHUS, MWPUPTHI U T.O. JOHKHBI
COOTBETCTBOBaTh HopMaTuBHbIM  gokymeHTam: ['OCT 21.101-97 Cucrema mnpoeKTHOU
JOKYMEHTAIlMl Uil cTpouTelnbcTBa. (OCHOBHBIE TpeOOBaHWS K TPOCKTHOM u  paboueit
nokymentaruu; ['OCT 21.602-2003 CITJIC. JIucthl HOMKHBI OBITh MaKCHMAbHO HACHIIICHBI
yepTeaMH U pacrojaraTbCs B COOTBETCTBYIOIIEH JTOTMYHOM MOCIeI0BaTEIbHOCTH.

MeToanyecKkue peKOMeHAAUMH CTyAeHTaM M0 NMOAT0TOBKe K IK3aMeHY (3a4éTy)

W3ydyeHne AMCUUIIMHBI 3aBepIIaeTcsl Sk3aMeHOM. [loAroToBka K SK3aMeHY CIIOCOOCTBYET
3aKpeIUICHUIO, YIITYOJeHUI0 U 0000IICHUIO 3HAHW, TTOTy4aeMbIX, B IIpoliecce 00y4YeHus, a TaKxKe
MPUMEHEHUIO UX K PEHICHUIO MPAaKTUYECKUX 3a7ad. ['0TOBICH K AK3aMeHY, CTYJAEHT JINKBUAUPYET
UMeIoIIMecs MPoOesnbl B 3HAHUSX, YIIyOIsieT, CHCTEMAaTU3UPYeT U YIIOpSJ0YMBaeT CBOM 3HaHus. Ha
9K3aMEHE CTYIEHT JIEMOHCTpUPYET TO, YTO OH HIpHOOpena B mpolecce OO0ydeHHs IO JTaHHOM
JTUCLUTUIMHE.

3a 3-4 gHA HYXHO CUCTEMAaTHU3UPOBaTh YK€ MMerolecs 3HaHus. Ha koHcynbTanum nepen
HK3aMEHOM CTYJCHTOB MO3HAKOMST C OCHOBHBIMH TPEOOBAaHHUSIMHM, OTBETAT HA BO3HMKILIUE y HHUX
BOMpockl. [1o3TOMY mocemnienrne KOHCYIbTaIui 00s13aTeNbHO.

TpeboBanust Kk OpraHu3allMd MOATOTOBKM K 3K3aMEHaM T€ e, YTO M INpH 3aHATHAX B
TEUEHHE CEMECTpa, HO COOJII0IaThCs OHU JOJKHBI OoJee ctporo. Ilpu moaroroBke kK 3K3aMeHaM y
CTYACHTA JOJDKEH OBITh XOpOIIMH y4yeOHHMK WIM KOHCIEKT JUTEpaTypbl, MPOYUTAHHOH IO
YKa3aHUIO TpPEToAaBaressi B TEUEHUE cemMecTpa. 3/1eCh MOKHO 3(()EKTHUBHO MCIIOIB30BATh JIUCTHI
OTIOPHBIX CUT'HAJIOB.

Bnauane cienyer npocMOTpeTh Bech MaTepuai M0 CAaBaeMOM AUCLUUIIIIMHE, OTMETUTD IS
cebst TpynHbIe Bompockl. O0s3aTeNbHO B HUX pa3o0parhes. B 3akitoueHue ere pas menecooopasHo
MOBTOPUTH OCHOBHBIE TIOJIOKEHUS, UCTIONB3YS [IPH 3TOM JIMCThI OIIOPHBIX CUTHAJIOB.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpO/IMpyemMoil KOMIIeTeH UK HaumenoBanme
(WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
8 I1K1, ITK2 Kypcosou npoexm
IK3amen

7.2. TunoBble 3aJaHUA WJIH MHbIE MATEPHAJIbI, HE00X0AUMBbIE IJI TEKYLIEro KOHTPOJIsI
7.2.1. KypcoBoii npoekTt

Tema: IIpoekTHpOBaHMe KOTEJIbHOH YCTAHOBKH

Nen/m | Tembl

IIpoekTHpPOBaHME KOTEJbHOM YCTAHOBKH Ha 0a3e KOTeJIbHbIX arperaTon:

Korenbnsriit arperar JIE-10-14

Korenbusiii arperar J{E-25-14

Korenbnsriit arperar KE-10-14

Korenbusiii arperatr KE-25-14

Kortenbnsriit arperar JIKBP-10-13

Q[N [A | W[ |-

Korensusiii arperatr IKBP-20-13

B 3ajaHNM HA NPOEKTHPOBaHUE BAPLUPYIOTCS:

Bun TonnuBa

I'eorpaduueckoe pacionoKeHUe KOTEIbHOM

TeroBble HArpy3Ku

W[N] —

JlaBneHre Mmapa Ha TEXHOJOTMYECKHE HYKIbl M KOJIMYECTBO BO3BPAIAEMOTO
KOHJIEHCAaTa

W

Bopoewm, u3 KOTOpOro ocymniecTBisieTcs: 3a00p BOABI HA HYX/Ibl KOTEJIbHOM

Tunosoe coaepxkaHue pacyeTHO-NOACHUTEIbHON 3aIIUCKH K.II.

HcxomHple qaHHBIC TSl TIPOSKTUPOBAHUS

Pacuer u noctpoenue rpauka BEIpaOOTKH U OTITyCKa Teria

Pa3paboTka 1 pacder TerIoBOi CXeMbl KOTEIbHOMN

Br160p 1 pacueT cxembl 00pabOTKH KOTIOBOM BOIBI

AdpoIMHAMHYECKUH pacdeT U moadop o0opyaoBaHus

Pa3pa60TKa CXEMBI TOIUIMBHOTI'O XO035¥CTBA U TOIINIMBOIIO a4

Onucaunue KUII un aBTomMmaTuku

Pa3paboTka KOMIOHOBKH 000PY0BaHUS

O |0 ||| N[k |[WIN|—

TeXHUKO-2KOHOMHYECKHE TTI0Ka3aTeIn

Conep:xxanue rpagpuyecKo 4YacTH K.Il.

Jlucr 1 | 'eHnuiaH KOTENBHOM, TNIAH U pa3pe3 KOTEIbHOM C yKazaHHEeM 000pyI0BaHus,
(A1) | sxcrmmKanmsi 000pyAOBaHUS

Jluct 2 | TenoBas cxema KOTeNbHOU, cxemMa 00pabOTKU BOJIbI, SKCIUIMKAIIUS 000PYI0BaHMS,
(A1) | ycnoBHBIE 0003HAYCHUS




Kpurepun onenkmn:

OneHkn

Kputepun u HOpMBbI OLIEHKH

«OTJIHUYHO»

PacueTHO-TIOSICHUTEIBHAS 3aMMCKA BBIIIOJIHEHA B TIOJTHOM O0BEMeE
0e3 CyIlleCTBEHHBIX HEIOCTATKOB; rpaduueckasl 4acTb BBIOJIHEHA
MOJIHOCTBIO B COOTBETCTBUU C HOPMATUBAMU; MPHU 3AIIUTE CTYJACHT
JEMOHCTPHUPYET CBOOOAHOE BIJIaJIeHME OCHOBHBIMHU MPUHIUIAMHU
MIPOCKTUPOBAHUS KOTEIbHBIX YCTAHOBOK.

«XOpOILIOY»

PacueTHO-nosiICHUTEIbHASA 3alIMCKa BBINIOJIHEHA B IOJHOM O0beMe
0e3 CyIIeCTBEHHBIX HEIOCTaTKOB; rpaduueckast 4acTh BBINOJIHEHA
IIOJIHOCTBIO B COOTBETCTBHM C HOPMATHUBAMH; IIPU 3aAIIUTE CTYACHT
HE MOXKET YE€TKO 000CHOBATh MPUHATHIEC B IPOCKTE PELICHHUS

«YAOBJICTBOPUTECIBHOY

PacueTHO-nosiICHUTEIbHASA 3alIMCKA BHINIOJIHEHA B IIOJHOM 00BEME ¢
HE3HAUUTENbHBIMU OIIMOKaMM; Tpaduueckass 4acTh BBINOJIHEHA
HOJHOCTBIO, UMEIOTCSl HE 3HAUYUTENIbHbIE HECOOTBETCTBUS HOpMaM
(I'OCTy); npu 3amure CTYAEHT IUIOXO OPHEHTHPYETCS B OCHOBaxX
pacueTa U IPOEKTUPOBAHUS KOTEIbHBIX YCTAHOBOK

«HEYIOBJIETBOPUTEIILHO»

PacueTHO-TI0ICHUTENIEHAS 3aIMCKA BBIIIOJHEHA B IOJIHOM O6’beM€ C
HE3HAYUTENbHBIMH OIIMOKaMH; rpaduueckas 4YacTh BBIIIOJIHEHA
MMOJIHOCTBIO, MMCIOTCA HC3HAYUTCIIbBHBIC HCCOOTBCTCTBHUA HOPpMaM
(I'OCTy); mnpum 3ammre CTYIEHT HE BiaJeeT OCHOBaMHU
MIPOCKTUPOBAHUSL.

KpaTKOC OIMMMCAHUE U PEIJIAMEHT BBINMOJTHCHUSA

MGTO,Z[I/I‘-IGCKI/IG YKa3aHus K BBIIIOJIHCHUIO KYPCOBOI'O MPOCKTA IMPUBCIACHLI BBIIIC B pa3Jciic

METOANYCCKUEC YKa3aHUs K OCBOCHUIO JHUCIUIIIIMHBI

7.3. OueHoYHbIe CpeaCTBAa s NMPOMEXKYTOYHON ATTECTAUMM IO WUTOraM OCBOEHHS

JMUCIUILITHHBI

7.3.1. Bonpochl K NpOMeKyTOYHOM aTTecTaluu

Cemectp 8

Bonpocsl k 3xk3amMeny

Knaccudukanus KOTeIbHBIX YCTaHOBOK (IO HA3HAYEHHIO B 3aBUCUMOCTU OT Harpys3KkH, MO

1 | TEXHOJIOTMYECKUM IIPU3HAKAM, 110 TEXHOJIOTMUECKOU CTPYKTYpE HKOMITIOHOBKE

000pyI0BaHUs, 110 PEKUMY PAOOTHI K MOIITHOCTH).

DKOHOMHUYECKHE CKOPOCTU B TPYOOIPOBOIAX, KAK OHH OMPEIEIISIIOTCS?
BIIMSTHUE CHIDKEHUE WITM TIOBBIIIICHHE CKOPOCTH pabOUYMX BEIIECTB B TPyOOIpOBOIax?

3 | YcnoBus 11t COCTaBICHUS MPOEKTa KOTEIbHONW YCTAHOBKH.

[TpuGopsr KUII o Tpakram: mapa, TUTATEIbHONW BOJIBI, IBIMOBBIX Ia30B, BO3/1yXa, TOIJIMBA
(ra3, Ma3yT, TBEpPJ0€ TOTLJIUBO).

MakcuManbHbIC YaCOBBIE HATPY3KH, pacueT MUHUMAJIBHBIX HATPY30K U HATPY30K HA JTFOOYIO
TEMIIEpaTypy HapyKHOTO BO3/1yXa.

XapakTeprucTUKa MPUPOJHBIX BOJ.

OmnpezneneHne rog0BOro OTIycKa TeIula HOTPEOUTENsIM U BBIPAaOOTKH Terjia KOTEJIbHOM.

BonHbll pexum KoTIa.

O |0 ||| W

[Toctpoenne rpaduka oTmycka v BEIpaOOTKH TeTIa KOTETbHOM.

MeTo/1b1 BEIBEICHUS TIPUMECEH U3 ITUKJIA.

— | —
i )

BbIGOp MPOU3BOJUTCIIBHOCTU U KOJIMUCCTBA KOTCIILHBIX arpCraTosB.

Ha uyTO OKa3nIBaer




Bonpocsl k 3xk3amMeny

n/n
12 | Katnonnslii 0oMeH. dusndeckas 1 XUMUYECKast CYITHOCTD.
13 | Onpepenennie MOHATHS TETUIOBOM CXEMbl, BUJIbI TETUIOBBIX CXEM U MPHUHIUI UX MOCTPOCHHUS.
14 | Bei6op cucrembr XBO.
15 N3o6paskenue u mpuHLIUN paboOThl KOTEIBHOM C MApOBBIMU KOTIAMH IS 3aKPHITOM CUCTEMBbI
TEMI0CHA0KEHNUS.
16 | Llens pacuera XBO.
17 | HopmaTuBHBIE JAHHBIE 0 PACYETY TEIIOBOM CXEMBI.
18 | TexHomornueckas cxema paboTsl (YUIBTPOB.
19 Kakue nBa ypaBHEHHUs MOJ0KEHBI B OCHOBY pacuera TeriaoBoi cxembl? [loka3aTe Ha KakoM
— b0 TIpuMepe.
20 | Ucxonnble nanuble 1ist pacyera XBO (mapoBosHoOl 6anaHc).
21 | IMopsaok pacuera TEIO(PUKAIMOHHOTO KOHTYPA.
22 | Meroapl TEXHUKO-IKOHOMHYECKOro pacuera TI'Y.
23 Pacuer konuuecTBa napa, OT1aHHOTO HOTpGGH’fGH&IM, pacxop Ha COOCTBEHHBIE HYXIb U
ONpeIeTICHUE TPOU3BOAUTEIBHOCTH KOTEIBHOM.
24 | CocTraBisolMe KallUTaIbHbBIX 3aTpaT, UX pacyer.
25 | Ha3znauenue, NpUHIMI JEHCTBUS U paCUET pacIIMpuTeNs NpoayBku. HazHaueHue mpoayBKH.
26 | CocraBisomye YKCIUTyaTallMOHHBIX 3aTpart.
27 | HazHaueHue, NpUHIMI JEHCTBUS U pACUET JearpaTopa.
28 Uto Takoe aMOPTU3ALIMOHHBIE OTYMCIICHUS, HA UYTO OHU PACXOAYIOTCS,  KakK
pacCcUUTHIBAIOTCS ?
29 Oco0eHHOCTH pacueTa TeIIOBOM CXEMBbI MPOU3BOJICTBEHHO-OTOMUTEIBHON KOTEIBHOU MJist
OTKPBITON CHCTEMBI TOPSIYEr0 BOJAOCHAOKEHUSI.
30 | PaccuuTarh 3aTparhl Ha TOILJIMBO.
31 | KomnoHoBka 060py10BaHHsI KOTEITHHOM.
32 | PaccuuTarh 3aTpatrhl Ha AJIEKTPOIHEPTHUIO.
33 | ApxuTeKTypHasi KOMIIOHOBKA KOTEJIbHOM.
34 PaccuuraTh ce0eCTOMMOCTD €IWHUIIBI, BRIPAOOTAHHOW W OTIYIIEHHON TEIUIOBON YHEPTHUH.
UYrto Takoe OTHycKHas LieHa?
35 | Ma3yTHO€ X035IiICTBO KOTEJIbHO.
36 | OnpenenuTh yACIbHBIN U TOJI0BOM pacXoj] HATYpaJIbHOTO U YCIOBHOTO TOILJIMBA.
37 | I'a30BO€ X035HCTBO KOTEIHHOM.
38 [lonsiTEe NpUBENEHHBIX 3aTpaT, KOrJa OHU HCIOJIB3YIOTCS B TEXHUKO-DKOHOMHUYECKUX

pacyerax.




7.3.2. Kputepun u HOpMbI OLEHKH

Cemectp

®opma
NMPOBeIeHUs
MPOMEeKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

OK3aMeH
(ycTHO)

«OTIINYHO»

CtyneHt TIOJTHO pacKpbLI
collepkaHue Marepuaia B oObeme,
MPEyCMOTPEHHOM MPOrpamMMoi,
U3JIOKWI ~ MaTepuall  IPAMOTHBIM
S3BIKOM B OIpEAENIEHHOW JIOTHYe-
CKOM IIOCIEI0BATEIILHOCTH, TOYHO
UCIIOJIB3YS TEPMHUHOJIOTHIO U
CUMBOIIMKY; TPABHJIBLHO BBITOJIHUI
PHUCYHKH, YEPTEKH, rpaduku,
COMYTCTBYIOIIME OTBETYy; IOKa3aj
yMEHHE WJUTIOCTPUPOBATH
TEOPETUUECKUE TIOJIOKEHUS KOHK-
peTHBIMU  TpUMEpPaMHU;  OTBeYal
CaMOCTOSITENILHO  0€3  HaBOSIIUX
BOIPOCOB dK3aMeHaTOpa.

Bo3MoxHBI OJTHAa - JB€ HETOUYHOCTH
IpU OCBEUICHHH BTOPOCTEHEHHBIX
BOIIPOCOB ~ WJM B  BBIKJIAJKAX,
KOTOpBIE CTYJEHT JIETKO UCIIPaBUII 110
3aMEYaHMIO SK3aMEHATOpa.

«XOpOILIOY»

OTBET YJIOBJICTBOPSAECT B OCHOBHOM
Tpe6OBaHI/I}IM Ha «OTJIUMYHO», HO HpI/I
9TOM MMEET OJMH U3 HEAOCTATKOB:

B N3JIOKCHUU I[OHYH_IQHBI H€6OJ'H>H_II/IG
poOeJIbI, HE HCKa3UBIIIHE
COJIep’KaHUe OTBETA;

JIOITYIIICHBI OJTMH — JIBAa HEJ04YeTa MPH
OCBCILIEHUU OCHOBHOTO COZICPKAHHS
OTBETA, WCIIPABIICHHBIC 1o
3aMeUYaHUI0 PK3aMEHATOPA;
JOTMYIIEHbI OmMOKa Uiau 0oyiee ABYX
HEOO0UCTOB HpI/I OCBCIICHUU BTO-
POCTEIIEHHBIX  BONPOCOB WM B
BBIKJIaKaX, JICI'KO I/ICHpaBHeHHBIG 110
3aMEYaHHIO YK3aMEHATOPA.

«YZOBJIETBOPUTEIILHO»

HCIIOJIHO NI HEIIOCJIIEA0BATCIIBHO
PacKphITO CoAep)kaHue MaTepuala, HO
MoKa3aHo 0o0Ilee MOHUMaHUE BOMPOCca
M TIPOJEMOHCTPUPOBAHBI  yMEHWUS,
MOCTAaTOYHBIC JJIA I[aJIBHeﬁHIGI‘O
MPUMEHEHUS 3HAHUIA;

MMCJIMCh 3aTPYAHCHUS WA JOITYHICHBI
OMHMOKH B OIpPENEICHUU TOHATHH,
IMCIIOJIB30BAHNU TeXHUYECKOU
TEPMHUHOJIOTHH, YepTeKax, BBI-

KJIagKax, HCITPABJICHHBIC I10CJIC




Cemectp

dopma
NMPOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

HCCKOJIbBKMX HaBOJAIIUX  BOIIPOCOB

DK3aMEHATOPA;

npu 3HaHUU TEOPETUUYECKOTO
MaTepHayia BBISIBJIEHA HEAOCTATOYHAas
c(hOpPMUPOBAHHOCTh OCHOBHBIX

MEHUN 1 HaBBLIKOB.

«HEYOOBJICTBOPUTCIILHO

HE pPacKpBITO OCHOBHOE COJICp)KaHHE
y4eOHOro MaTepHana;

0OHApYKEHO HE3HaHUE WIn
HEMOHMMAaHUE CTYIEHTOM OOJbIIeH
Wi HauOojiee  BaXXHOM  4YacTu
y4eOHOro MaTepHana;

TONYIICHBI OIIMOKU B OIpPEIeICHUH
MOHSTHH, npu UCIIOJIb30BAHUH
TEXHUYECKOW  TEPMHUHOJOTHH, B
pUCYHKaX, 4epTexax WM rpadukax, B
BBIKJIQJIKaX, KOTOPbIE HE WCIPABJICHBI
MOCie  HECKOJIbKUX  HaBOISIIUX
BOIIPOCOB YK3aMEHATOPA.

PK3aMEHATOp OOHApYXUJ y CTyIEHTa
MOJHOE HE3HAHWE W HEMOHWMAaHHE
M3y4aeMOoro y4eOHOTro MaTepuana Uiu
CTY/ICHT HE CMOT OTBETHTh HU Ha OJTUH
M3 TOCTAaBJICHHBIX  BOIPOCOB IO

M3ydaeMoOMy MaTepuaity.




8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesnbHaAA TUTEpPATYypa

Tun (yueOHunk, yuedHoe

KoanuecTBO B
HAy4YHOI

Ne nocooue, y4e0HoO-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3nanus oudauorexe /
n/n MeTOoAnYecKoe Imocooue,
DpaKTHKYM, Ap.) HaumeHoBaHue
P » AP 9BC
1 A. TI. benkun, O. A. Jlnarnoctuka TGHHOBHepFeTI/i‘-IGCKOFO yae6HOE TI0COBHE 2017 BC "Tans"
CrenaHoB obopynoBaHus [ DIEKTPOHHBIN pecypc]
OLieHKa MOIIHOCTHU U SKOJIOTHYECKUE
2 I A. )EaBaHOB’ A C. ACHEKThI TEIJIOTEHEPUPYIOIINX YCTAHOBOK yebno-meTomecKoe 2017 OBbC "IPRbooks"
Uynenén z nocobwue
[D51eKTpOHHBII pecypc]
OCHOBBI 3KCIUTyaTalluu
3 B. 1. Jyoxos, C. B. TeIIOMeXaHn4eckoro odopynoBanust TOC yaeOHoe rmocodue 2019 3BC "IPRbooks"
HoBuukos N
[DnexTpoHHBIN pecypc]
8.2. lonosiHMTE/ILHAS JIUTEPATYPa
Tun (yuyeOHUK, ydeOHOE Ko::'{:]c;;o B
Ne nocooue, yaeoHo- y
ABTOPBI, COCTABUTEIH 3ar;iiaBue (3aroJi0BOK) I'ox u3panus ondauorexe /
n/n MeToauUYecKoe nmocooue,
IpaKTHKYM, 1p.) HaunmeHnoBanme
P » AP 9BC
1 | A. 3. bernsipos. OcroBeI 1p OCKTHPOBATIHA TEILIOBBIX yaeOHoe mocodue 2015 3BC "IPRbooks"
YCTaHOBOK [ DEKTPOHHBIN pecypc|
Terniorenepupyromnye yCTaHOBKH :
) A.T. Canos, A. A. KOHCTPYKIIUSI, IPUHIIUIT paOOTHI KOTIIOB yaebHoe nocobHe 2015 SEC "IPRbooks"

l"aBpunosa

tuna E (JIE) u TeroBoii pacuér kotna E
(IE)-10-14I'M [DnexTpoHHblii pecypc]|







8.3. Ilepeuenb mpodeccHOHANBHBIX 0a3 AAaHHBIX U HHGOPMALMOHHBIX CHPABOYHBIX
cHCTEM

— Elibrary [OnexktponHslii pecypc] : HayuHasl 3yeKTpoHHas Oubnmnoreka. — Mocksa :
HO3Bb, 2000— . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ akpana. — f3. pyc., aHri.

— Scopus [DnekTpoHHBIN pecype] : pedeparuBHas 6a3a maHHbiX. — N etherlands
Elsevier, 2004— . Pexxum moctyma : scopus.com. — 3ari. ¢ 9kpana. — f3. pyc., aHrI.

8.4. [lepeyenb mporpaMMHOro odecrneyeHust

Ne PexBHU3UTHI JOTOBOpA
HaunmenoBanue 11O A N P
n/n (nata, HOMep, CPOK JAeHCTBHUA)

1 | Windows I[Oj“OBOp Ne 690 ot 19.05.2015r., cpok
JEHCTBUSI - OECCPOUHO

Horosop Ne 690 ot 19.05.2015r., cpox
2 | Office Standart nerctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neicTBHs - 0eCCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /IS OCYIIeCTBJICHUSI
o0pa3oBaTeIbHOI0 Mpolecca 1o JMCHUIINHE

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKHUX U

Ne APp. 00bEKTOB /1JIsl IPOBeeHUs

I/ | MPaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
NMOMeNIeHU IJIfl CAMOCTOATEILHOM

padoThl o0yuawmuxcs (HOMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

JlaGopatopus "OuncTKa BEHTHIISIIUOHHBIX HIxadel, mkad KHUKHBIN, CTOJ, TOCKA
BbIOpOcoB. Terorenepupytomiue ayautopHasi, Ctonsl yuenndeckue, CTombl
ycTaHOBKH'". YueOHast ayauTopus A nabopaTopHble, MKa(bl BHITSKHOM,
NPOBECHNS 3aHIATUI CEMUHAPCKOTO THIIA. tepMmocTat. CTOJIBI IPETo1aBaTenbCKue,
VYueOHast ayauTopust Uit KypcoBOTO CTYJNbS, AUCTUILIATOP.

1 | mpoeKkTHpoBaHUS (BBITOIHEHUS KYpPCOBBIX
pabor). YueOHast ayuTopust 1711 TPOBEACHUS
TPYNIOBBIX U UHAUBUAYAIbHBIX
KOHCYNbTAIUi. YueOHas ayaAuTOpus st
MIPOBEJICHUS 3aHATUHN TEKYIIEro KOHTPOJISA U
npomexxyrounou arrectanuu (C-604)

VYyebHas ayIuTOpHs Ui IPOBEIACHUS Crosbl yueHUUYECKHE IBYXMECTHBIE
3aHSTHI JEKIIMOHHOTO THIA. Y4eOHas (MOHOOJIOK), CTOJ MPEIoIaBaTeIbCKUH,
ayIUTOpUS JJIsl IPOBEICHUS 3aHATUI JI0CKa ayJUTOpPHAs, KPEcio
CEeMHUHAPCKOTo TUMa. Y4yeOHas ayIuTOpHs Ul | peroaaBartess, TyMOouKa Uil IPOeKTOpa;
KypCOBOT'O POEKTUPOBAHUS (BBITOTHEHUS IPOEKTOP, HOYTOYK, SKpaH Ui IPOEKTOpa,
2 KYpCOBBIX pa0oT). YueOHas ayIuTOpHs IS K031
MIPOBE/ICHUS TPYNIOBBIX U MHIUBUIYaJIbHBIX
KOHCYJIbTAIMi. YueOHas ayuTopus s
MIPOBE/ICHUS 3aHATUN TEKYILEro KOHTPOJIS U
poMexyTouHoil arrectanuu (C-601)
VYuebHas ayIuTOpUs Ui IPOBEICHUS Jlocka ayaAuTOpHAas, CTOJIbI
3 | 3aHATUH JIEKIIMOHHOTO TUMA. Y4eOHas IPENoJIaBaTeIbCKUE, CTOJIbl YYEHUYECKHE

ayJIUTOPHS IS IPOBEACHUS 3aHITHI JIBYXMECTHBIE (MOHOOJIOK) , CTEIIIaXH,




n/n

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX U
Ap. 00bEKTOB /1Jisl IPOBeIeHUs
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMelIeHU IJIfl CAMOCTOATEILHOM
padoThl o0yuawmuxcst (HOMep ayAUTOPHM)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

CEeMHUHAPCKOro THMa. Y4yeOHas ayAuTOpHs IS
KYpPCOBOTO IPOEKTUPOBAHHUS (BBIIOIHEHUS
KYPCOBBIX paboT). YueOHast ayTuTOpus st
MIPOBEACHUS TPYNIOBBIX U UHAUBUTYAIbHBIX
KOHCYJIbTAIMi. YueOHas ayuTopus s
IIPOBEJIEHUS 3aHATUN TEKYIIETO KOHTPOJIS U
npomexxyrounoit arrecranuu (C-612)

mkagbl, KPECJo MpernoiaBares,
MIPOEKTOP, HOYTOYK , IKpaH .
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