MuHucTepcTEO Hayku U Beicwero o6pazoBaHua PoccUcKoii ®Depepauun

—\\ ®epepankHoe rocyaapeTeeHHOe GlomKeTHOE 06pa3oBaTenbHOR YIPeKaCHNE
((@ CAMAPCKUN BbICWEro o6pa3oBaHus
L ]

MOAUTEX «CamapcKuii rocynapCcTBEeHHBIN TEXHUYECKUIA YHUBEPCUTET
$=2  Supelylioier (®rBOY BO «CamI TY»)
®unuan ®rEOY BO «CamlTY» B r. Bene6ee Pecny6nuku BawkopTocTaH

S5 osERcta,  YTBEPHIAIO
ﬁ*&ﬁ“@%ﬁé‘ iR punmana re0Y BO «CamlTY»
o eBee Pecny6nmkv BawwkopTocTaH

JI.M. UHaxogoBa

B1.B.02.08 «TennoreHepupyowme ycraHoBKU»

Koa v Hanpaeneuue noaroToBku

(cneumanbHoCTL) 08.03.01 CtpoutenscTeo
HanpaenenHocTb (npodmns) TennorazocHaGxeHue n BeHTUNALUSA
Keanudukaums Bakanaep

®opma obyveHus OuHasn

F'on Havana noaroToBkM 2021

Bbinyckatowas kacgpeapa Crpoutenscrteo
Kacheapa-paspaborumk Crpourtenncreo

O6vem aucumnnuHel, v. / 3.e. 216/6

®opma KOHTpons (NpomMexyToyHas
arrectauus) 3auer, KypcoBoi npoekT, dk3ameH, KypcoBas pa6ora

Benebeit 2021 r.



Pabouvas nporpamma gucuunninHel (aanee — Pr1[1) paspabotaHa B cooTeeTcTMN ¢ TpeGosaHusMn GroC
BO no HanpaeneHuio noarotoBku (cneumanbHocTu) 08.03.01 «CTPOMTENLCTBOY, YTBEPMAEHHOO npruKasaom
MuHUCTEpCTBa obpasoBaHns u Hayku Poccuiickoit depepaunn ot 31.05.2017 Ne 481, M COOTBETCTBYIOLIEO
y4yeGHoro nnata.

Paspabotunk PIA;

OOLEHT, K.T.H., AOLEHT WM AA. LibiHaesa

(BOMKHOCTB, CTENeHb, Y4eHOoe 3BaHue) (fioannce) “’/ (®10)

PN paccmoTpeHa n ofobpeHa Ha sacefaHun kadeapsl 03 uioHs 2021 r., npotokon Ne 5.

3asefylownii kaceapoi K.T.H., AOLIBHT%/ ,//; A.A. LibiHaesa

(cTeneHs, yueHoE 3BaANE, ‘rfo.q‘ﬁuy (®M0)

COrNACOBAHO:

PykosoanTens obpasosatensHom ﬁ
nporpaMmel AOLIEHT, K.T.H. //é A.A. UpiHaeea

(cTeneHb, yueHde 3BAE, zyg’nwcu} (PN0)



COOEPXAHUE
1. MepeyeHb NNaHMpyemblx pedynbTaTtoB 06y4YeHus nNo ancumniMHe (Mogyro), COOTHECEHHbIX C MraHNnpyeMbiMm
pesynbTaTaMm OCBOEHNSI 0BPA30BATENBHOMN MPOTPAMMDI ....ccciutriteiitretesaitreeesairreesanbeeessnbeeesasbreeesanreeeeaanrneeesannns 3
2. MecTo gucuunnuHel (Mogyns) B CTPYKTYpe 0Opa3oBaTENbHOM MPOTPAMMDBI ........ccciiurreeeiiirereeiitieeeeaaineeeesnineeeesns 4

3. O6bem gucuunnnHbl (MOAYNs) B 3a4ETHbIX €AMHULAX C yKasaHWeM KOoNMyecTBa akageMn4ecknx 4acos,
BblAE€MNEHHbIX HA KOHTaKTHY paboTy obyyatomxcs ¢ npenogasartenem (Mo suaam y4ebHbix 3aHATUR) U Ha

CaMOCTOSATENBHYHO PABOTY OBYUAIOLLIMXCS ...vveeeiititeeeiitieeeeaiteee e e sttt e e e sabe e e e e sabe e e e e aabe e e e e aabe e e e e anbb e e e e anbeeeesanbeeeeeannbeeeeennee 4
4. CogeprkaHve gucuunivHel (Mogyns), CTPYKTypUpoBaHHOe no TeMam (pasgenam), ¢ ykasaHMem OTBEAEHHOrO Ha
HMX KONTMYECTBA aKaAeMMUYECKUX YaCOB N BUOOB YUEOHDBIX 3BHATUM ...veveiiiiiieiiiiieesiiieeeseiieeessntneesssnneeessnnnseesennens 5
4.1. CoaepKaHNE NEKLMOHHDBIX BAHSTUM ....eeeeieeeiiiiurieeeeeseesiiasnteseresesssaatntesseesesssaasssessseeeessanssssnsseeeesssmnnssssssseeesssanns 5
4.2. CoaepXaHNE NABOPATOPHDBIX BAHSTUM ....cccciiiurirrrreeeeeiiiitnteeereeessiaatnteeseeaessaaatsteeereeesssanmsnreeseeeesssmmnssssereeessainns 7
4.3. CoaepKaHNE MPAKTUHECKUX BAHSATUM ..veeereeeiiiuriereeeeeesisiustseeresesssaasntasseasesssaasssesseeeeessanmssssssseeesssannssssssseeeesaanns 7
4.4. CoaepXaHNe CaMOCTOATEMNMBHOMN PABOTBI .......uvuriiiieaeieiiiiiiteeeeesaaaabeteeeaeeesaassteeeeeaeeesaaasnbeeeeeaaeesaansnsseeeaaesesanns 10
5. MeTtognyeckue ykaszaHusa onsi 06yYaloLmMXCcs N0 OCBOEHUIO OUCUUMMAMHBL (MOOYIIS) ..vvvvrrieeeieiiiiieeeeeaeeeaaeneeens 13
6. MNMepeyeHb yyebHON NuTepatypbl U y4ebHO-MeToaNYECKoro obecneyeHnsa ansa caMmocToaTeNbHOM paboTsl
OOYHaOLLMXCS MO OUCLIUNMITUHE (MOLYITIO) weetteeeesiiitttetetaeesssausteteeeeaeesaaassteseeeaesesaasstnssaeeeessaaassssneeeeesssannssssneeeeesssanns 17
7. MNepeyeHb NHHOPMALIMOHHBIX TEXHOMOMMIN, NCMONb3YEMbIX NPU OCYLLECTBEHNN 06pa3oBaTenLHOro npouecca
no gucumnnuHe (MoAynio), BKNOYasa nepeyeHb MPOrPaAMMHOIO ODECMEUEHMST ....cccovvreieiiiiiee it et e e 18
8. MNepeyeHb pecypcoB MHHOPMALIMOHHO-TENEKOMMYHUKaLMOHHON ceTn «IHTepHET», npodeccrnoHanbHbix 6a3
OaHHBIX, MHAPOPMALNOHHO-CTMIPABOUHBIX CUCTEM ..ee.uvveeieiettieesnttetesassteeesassseeessnsseeesansseessanssseessnssseesssssesssnseeesssnnns 18
9. On1caHue maTepuanbHO-TEXHUYECKON Ba3sbl, HEOOX0OUMOW Anst OCyLLEeCTBNEHUss 06pa3oBaTenbHOro npowecca
MO OUCLIUMIIMHE (MOIYITHO) .veteeeiuteteeesuteteessutteeessstaeaesssteeeesasteeaeassteeaeaasteeaesastaeeesanteeaeeanteeeeeantbeaesanteeeesantbeeesansseaesnnses 18
10. ®oHA OLEHOYHBIX CPEACTB MO AUCLUMITUHE (MOLYITHO) oiuvviieeiieeeeesiteeeestteeeessnseeeesssseeeessssseesssssseeessssseesssnssees 18

MpunoxeHune 1. POHA OLLEHOYHbIX CPEACTB AS1A NPOBEAESHNS TEKYLLEro KOHTPONSA yCNeBaeMocTu n
NPOMEXYTOYHOW aTecTaumm

MpunoxeHune 2. [lononHeHUs 1 usMeHeHus kK paboven nporpaMmme AMCUMNIUHBI (MOAYNS)

MpunoxeHune 3. AHHOTaUusA paboyen NnporpaMmbl AUCLMNINHDI



1. I'Iepeqel-lb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C
nrnaHnpyemMbiMu pe3ynbrataMm oCBOEHUA 06pasoBaTeanoﬁ nporpamMm

YHMBepcaﬂbele KoOMneTeHUunmn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kon HanmeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbl) KOMMneTeHUumn KOMMeTeHuun AOCTUXEHUSA KOMNEeTeHUUNn obyueHus
KOMMneTeHuun
He NpeAyCcMOTpeHbl y4e6HbIM Ny1IaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kop HanmeHoBaHue Koa n HaumeHoBaHMe MHAMKaTOpPa AOCTMKEHUSA PesynbTaTthbl
KOMMEeTEHLUK KOMMeTEHLUK KOMMeTeHUnmn obyyeHus
He NpeayCcMOTpeHbl YY4eOHbLIM NNaHoOM
MpodeccuoHanbHbIe KOMNETEHLUN
Tabnuua 3
Kon Koa u HanmeHoBaHue
HaumeHoBaHuMe KoMneTeHLUMN MHAUKaTOpa AOCTUXKEHUS Pe3ynbTaTtbl 06y4eHUs
KOMMeTeHLUK
KOMMNeTeHUuun
MK-4 CnocoBHOCTb K BbINOSTHEHUIO no-1 NK-4 31 MK-4.1

cneuunanbHbIX pac4yeToB Ans
NPOEKTUPOBAHNS PELLEHWNIA
KOTenbHbIX, LleHTpanbHbIX
TennoBbIX MyHKTOB, ManbIX
TennoanekTpoueHTpanemn

BbinonHsAeT rugpaBnuyeckue
pacyeTbl, pac4eTbl TEMNoBbIX
cxeM ¢ Bbibopom 060pyaoBaHust
ONs NPOEKTUPOBaHNS PELLEHNI
KOTErbHbIX, LLeHTpanbHbIX
TENnoBbIX NMYHKTOB, MasbixX
TennoanekTpoueHTpanemn

3HaTb: MeToauKM NO BbIMNONTHEHNIO
rmapaBrM4eckoro pacyeTta npu
NPOEKTUPOBAHUUN TEXHONOMMYECKNX
peLLeHn KoTemnbHbIX, LLeHTparnbHbIX
TENMOBbIX NYHKTOB, MarbIX
TennoanekTpoueHTpanemn
321MK-4.1

3HaTb: [paBuna BbINONHEHNS U
0GOpMIIEHNST NPOEKTHOMN
OOKYMeHTauun B COOTBETCTBUM C
TpeboOBaHUSIMM HOPMATUBHO-
TEXHUYECKNX JOKYMEHTOB Ha
NPOEKTHYIO0 AOKYMEHTaLuo

33 MK-4.1

3HaTtb: TpeboBaHMa HOPMaTUBHBIX
NpaBOBbIX aKTOB, HOPMaTUBHO-
TEXHUYECKNX U HOPMaTUBHO-
MeToANYECKNX JOKYMEHTOB No
NPOEKTUPOBAHUIO N CTPOUTENBCTBY
KOTernbHbIX, LeHTparnbHbIX
TENMOBbIX MYHKTOB, MaribiX
TennoanekTpoueHTpanemn

Y1 NK-4.1

YmeTb: Onpenensatb Heobxoanumble
OaHHble NS BbINONHEHUSA
rmapaBriM4eCcKuxX pacyeTos,
pac4eToB TEMNmoBbIX CXeM Npu
NPOEKTUPOBAHMUN TEXHONOMMYECKNX
peLLeHN KoTenbHbIX, LLeHTpanbHbIX
TENMOBbIX MYHKTOB, MaribiX
TennoanekTpoueHTpanemn

Y2 NK-4.1

YmMeTb: [IpUMeHATb OCHOBHbIE
3aBMCUMOCTU U METOAMKMN MO
BbINMOMHEHWUIO TMAPAaBANYECKUX
pac4eToB NPV NPOEKTUPOBaHUN
TEXHONOMMYeCKNX peLleHuin
KOTemNbHbIX, LLEeHTpanbHbIX
TeNnnoBbIX NMYHKTOB, MasnbiX
TennoanekTpoueHTpanen

B1 MNK-4.1

BnageTb: MeTogom pacyeta
TENnoBbIX U MaTepuanbHbIX
GanaHcoB No TEMMOBOW Cxeme
KOTernbHbIX, LeHTparnbHbIX
TeNnoBbIX NMYHKTOB, MasnbiX
TennoanekTpoueHTpanen

B2 MNK-4.1

BrageTb: meTogom Bbibopa




obopynoBaHus 1 apMaTypbl Ans
NPOEKTUPOBAHUS TEXHOITOTMYECKNX
peLUeHNA KOTENMbHbIX, LLEeHTParnbHbIX
TENMOBLIX MYHKTOB, MarbiX
TennoanekTpoueHTpanemn

B3 MNK-4.1

BrnageTb: METOANKON YyTOYHEHMS
AnameTpos TPy6onpoBoAoB no
NonyYeHHbIM AaHHbIM

B4 MNK-4.1

BnapgeTtb: meToankon odopmieHns
pe3ynbTaToB r’MapaBiMyecKmx
pac4eToB NPW NPOEKTUPOBAHUMN
TEXHOMOMMYECKNX peLleHnin
KOTernbHbIX, LeHTparnbHbIX
TENNoBbIX NYHKTOB, MarbIX
TENNO3NeKTPoLEeHTpanen n
COCTaBfEHNE NOSICHUTENBHON
3annckn

2. MecTto aucumnnuHbl (Mogyns) B CTPYKType o6pa3oBaTenibHOM NporpaMmbi

Mecto AavcumMnnuHbl B CTPYKType o6pasoBaTenbHOM Nporpammbl: YacTb, bopMmupyemasi yyYacTHUKamu

obpasoBaTenbHbIX OTHOLLEHWUNA.

Tabnuua 4
Kop Mpepwecrtaytowme MapannenbHo ocBaMBaemMble
Mocnepyowme AUCLUNINWUHDI
KOMMneTeHUumn AUCLMNIUHDI AUCLUUNIIUHBI
MK-4 Hacocbl, BeHTMNATOpbI U lMponsBoacTBEHHasA NpakTyKa: ABTOHOMHOE TennocHabxeHue;
KOMMpPEeccopbl UCMNOMNHUTENbCKasa NpakTuka lMpoun3BoacTBEHHAs NpakTuka:

npeaanninoMHas NpPaKkTuKa;
OHeprocbepexeHne B cUCTEMaX
TENNorasocHabXeHWsl 1 BEHTUNSALMK

3. O6bem AuCLUMNINHBI B 3a4€THbIX eAMHULAX C YKa3aHMeM KonnyecTBa akaaeMU4ecKnx 4acos,
BbleNeHHbIX Ha KOHTaKTHYI paboTy oGy4yaloWwmnxca ¢ npenogaBarenem (Mo Bugam y4ebHbIX 3aHATUM) U Ha
camMocToATeNnbHYI0 paboTy oby4aroLmxcs

Tabnuua 5
Bup yyebHomn paboTbl Bcero yacoB CemecTtp 5 CemecTp 6
AyautopHas KOHTaKTHasi
pabota (Bcero), 88 56 32
B TOM Yuche:
NeKUnoHHble 3aHaTus (J13) 32 16 16
nabopatopHble paboThbl (J1P) 8 8 0
npaktudeckme 3aHstus (M3) 48 32 16
BHeayauTOpHasa KOHTaKTHas 6 3 3
pa6ota, KCP
CamocTtosTenbHas paboTta
(Bcero),
B TOM vucne: 86 49 37
noarotoska K JIP / M3 14 10 4
BbinonHeHne PP / kypcoBoro 40 20 20
npoekTta (paboTbl)
HanMcaHue oT4yéTa 8 5 3
CaMOCTOATENbHOE M3yYeHne 15 10 5
martepwuana
NnoAaroToBKa K 3a4€Ty 4 4
NnoaroToBKa K 9K3amMeHy 5 5
DopMbI TEKYLLETO KOHTPONSA YCTHbIV onpoc, TecCT, YCTHbIV onpoc, TecCT, YCTHbIV onpoc, TecCT,
ycneBaemocTu KOHTposbHas paboTta KOHTponbHasi pabota KOHTponbHasi paboTa
®DopMbl NPOMEXYTOYHOM 3a4eT, 3K3aMeH, KypcoBoM - 3K3aMeH, KypcoBasi
3a4eT, KYPCOBOW NMPOEKT
aTTecrauum NpPOEKT, KypcoBasi paboTta paboTa
KoHTponb 0 36
UTOrO: vac. 216 108 108
UTOrO: 3.e. 6 3 3




4, Cerp)KaHMe AUCUUNTINHDbI, CTPYKTYpUpoBaHHO€e No TemMmam (pasp,enaM), C YKa3aHuemM oTBegeHHOro Ha
HUX Konn4yecTtBa akageMn4yecKkux 4yacos n BuaoB y‘-IESHbIX 3aHATUIA

Tabnuua 6
Ne HaumeHoBaHwe pasgena Buabl y4eGHOM Harpy3ku U UX TPyA0eMKOCTb, Yachbl
pasgena ANCLUNIUHBI n3 npP n3 CPC KCP Kowt- Beero
ponb yacoB
TennoreHepupytoLme yCTaHOBKN, UX
1. pOJib, OCHOBbI FOPEHUS TOMMMBA, 8 2 16 20 2 9 57
TennoBon 6anaHc TennoreHepaTopa.
TennooGMeH B KOTENbHOM arperarte,
2. €ro KoMnaHoBKa, knaccndukaums 8 2 16 29 1 9 65
KOTMOB, BOAHbIV PEXUM.
3 Tennosble CXeMbl KOTerbHbIX, 8 2 8 20 2 9 49
TOMMMBHOE XO3AWCTBO KOTEMbHbIX
OcHOBbI NPOEKTUPOBaHNSA
4 KOTenbHbIX, aBTOMaTN3aUms, oxpana 8 2 8 17 1 9 45
oKpyXxatoLen cpebl 1 06ocHOBaHne
NPOEKTHbIX peLUeHnI
WUroro: 32 8 48 86 6 36 216
4.1. CopepKaHue NeKUNOHHbIX 3aHATUN
Tabnuua 7
Ne HauMeHoBaHMe CopepxxaHue nekuum . Kon-
n3 pazgena Tema nekuumn (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
paccMmaTpuBaembIX NOATEM, BONPOCOB) YyacoB
CemecTp 5

1 | TennoreHepupytowme | TennoreHepupytoLne 2
YCTaHOBKM, UX POnb, YCTaHOBKM, UX pOfb, BeeneHve. CBeaeHnst o cuctemax TennocHabXeHns u
OCHOBbI rOpeHnNs OCHOBbI FOpPEHNs TOMMNMBa, noTpebuTensix TENNOBOW SHEpPruun. VICTOYHMKM TennoBon
TONMnMBa, TENNOBOW Tennosou 6anaHc 3Heprumn ang cuctem TennocHabxenns. Knaccndukaums
6anaHc TennoreHeparopa. MCTOYHUKOB TEMMOBOW SHEPTUN.

TennoreHeparopa.

2 | TennoreHepupytowme | TennoreHepupytoLmne 2
YCTaHOBKM, UX POnb, YCTaHOBKM, UX POfb, lMonyyeHne TennoBoW SHEpPrMM W3 OpraHU4ecKoro
OCHOBbI FOpeHus OCHOBbI ropeHus Tonnmnea, | Tonnuea. KotenbHble anst TennocHabXeHnsi. AnemeHThbl
TONnuBa, TENMOBOW Tennosou 6anaHc KoTenbHOM YycTaHoBkuM. CoOBMeECTHOE MNpPOM3BOACTBO
6anaHc TennoreHepaTopa. TENnroBOW N 3NEeKTPUYECKON aHeprum Ha TOL,.
TennoreHeparopa.

3 | TennoreHepupytowme | TennoreHepupytowime Onpepnenenust u knaccudukaums NapoBbIX KOTIOB. 2
YCTaHOBKM, UX POIb, YCTaHOBKM, UX POnb, BanaHc TonnMBHO-3HepreTnyeckux pecypcoB B Poccuu,
OCHOBbI rOpeHus OCHOBbI FOpEHNs TONNMBA, | TEHAEHUMU ero pas3BuTuUsi. PacyéTHble XapaKTepuCTUKM
TONNMBa, TENNOBOWA Tennosou 6anaHc TBEPOOro, XWAKOro W rasoobpasHoro  Tonnvea.
6anaHc TennoreHepaTopa. OcHoBHble onpepenenus. MNMoHsT1e ycrnoBHOro Tonnmea.
TennoreHeparopa. DU3UKO-XMMUYECKME OCHOBbLI TEOPUM FOPEHUsT TOMNUBA.

LlenHble peakumun. FomoreHHoe 1 reTeporeHHoe ropeHue.
CxeMbl ropeHns TBEpPAOro 1 razaoobpasHoro Tonvea.

4 | TennoreHepupyowume | TennoreHepupytowwme O6Luiee ypaBHeHue Tennosoro 6anaHca. MNoTteps Tenna 2
YCTaHOBKM, UX POIib, YCTaHOBKM, UX pPOnb, C yxogawmmu rasamu. oTeps Tenna oT XMMUYECKON
OCHOBbI rOpeHus OCHOBbI FOpeH1s ToNMBa, HenosnHoTbl cropaHus. MNoTeps Tenna oT MexaHW4ecKon
TONNUBA, TEMMOBOW Tennosou 6anaHc HENOnMHOTbI cropaHus.. loTeps Tennma OT HapyXHOro
6anaHc TennoreHepaTopa. oxnaxgenus. loTeps Tenna C PU3NYECKUM TEMMOM
TennoreHeparopa. LLMAaKOB.

MonesHo ncnonb3oBaHHOE TENNO B KOoTnoarperaTe, ero
Kng
5 | TennoobmeH B Tennoo6MeH B KOTENbHOM . 2
Tennoo6MeH B TOMoOYHONM kamepe. PacyeT TennoobmeHa
KOTenbHOM arperaTe, | arperaTe, ero KOMNaHoOBKa, N
n3nydeHMem B TOMOYHOM kKamepe. WManyyartenbHas
€ro KOMMnaHoBKa, Knaccudukaumsi KOTnos, 6- T
KNACCHUKALIMA BOHBIIA PEXUM, crnocob-HocTb  bakena. TennoBble XapaKTepUCTUKM
KOTIIOB, BOHbI HaCTEHHbIX 9KPaHOB. HepaBHoMepHOCTb
TemnepaTypHOro nossi B TOMKe.
pPEXnNM.

6 | TennoobmeH B Tennoo6MeH B KOTENbHOM TennoobMeH B nonypagualoHHbIX W KOHBEKTMBHbIX 2
KOTEnbHOM arperate, | arperaTe, ero KOMNaHoBKa, | MOBEPXHOCTAX HarpeBa. JlyyucTbll TennoobmeH B
€ro KOMNaHoBKa, KnaccudukaLlmsl KoTrnos, rasoxogax Kkotna. KoHBEKTVMBHbIA TennoobMeH B
Knaccudukaums BOOHbIN PEXUM. rasoxogax kotna. BeliGop ckopocTei razoB u paboyen
KOTNOB, BOAHbIV cpeabl B KOHBEKTMBHBIX MOBEPXHOCTSX HAarpeBsa.
pexunm. KomnoHoBKka  TennoreHepuvpyrollen  YCTaHOBKM B

KoTenbHOM oTaenexHmn. O6Lias KOMMOHOBKA MapoBOro
kotna. KomnoHoBka TOMO4YHOW Kamepbl. KomnoHoBka
KOHBEKTUBHbIX NOBEPXHOCTEN Harpesa

TennoBo pacyeT KoTenbHoro arperata. O6wme
nonoxexusi. [oHATME TeopeTU4Yeckn Heobxoammoro




KonmMyecTBa Bosgyxa. KoaddpuumeHT n3bbiTka Bo3gyxa B

Tonke. [lpucocbl BO3gyxa no rasoxogaMm KoTna.
A3sponHamMmn4Yecknin pacyéT KOTe/IbHOro arperara.

TennoobmeH B Tennoo6GMeH B KOTENbHOM Knaccudukauma  napoBbix  koTnoB.  Kotnbl ¢ 2

KOTernbHOM arperaTte, | arperarte, ero KOMNaHoBKa, | €CTEeCTBEHHOMN U NpuUHyauTenbHoW umpkynaumven. Obwme

€ro KoMnaHoBKa, KnaccmdurKaums KoTros, BONPOCblI  rMapoaMHaMukn.  CxeMbl  KOMMOHOBOK

Knaccudmkaums BOAHbIV PEXUM. BopgorpeviHble koTnbl. KOHNOHOBKa HM3KOTEMMNepaTypHbIX

KOTMOB, BOAHbIN KOHBEKTMBHbBIX MOBEPXHOCTEN HarpeBa NapoBbIX U

pexum. BOAOIPENHbIX KOTIOB.

Knaccugukauma  TOMOYHbIX  YCTPOWUCTB.  TOMOYHbIE
YCTPOWCTBA CO CNOEBbIM CXXUraHMeMm TBEpPAOro Tonnmea.
KamepHble  TonouHble  ycTponcTtBa. [openoyHblie
yCTpOWCTBa ANS (PakerbHOro CXWUraHus MbiNeBUAHOro
TBEpAoro tonnuea. POPCYHKM ANA pacnbina XuOKoro
TONMNMBA.

TennoobmeH B TennoobmeH B KOTENbHOM ®Pusnko-xuMmmyeckne XapaKTepUCTMKM NCXOAHON, 2

KOTenbHOM arperate, | arperaTe, ero KOMNaHoBKa, | BOAOMPOBOAHOW, MUTATENbHON, KOTNOBOW, NOANUTOYHON

€ro KOMMaHoBKa, KnaccudmKaums KoTros, BOAb! 1 Napa. lNeproanyeckas 1 HenpepbiBHas NpoayBka

Knaccudmkaums BOZHbIN PEXUM. kotnoB. CTyneHyaTtoe wucnapeHve. MaponpomMbIBOYHbIE

KOTNOB, BOAHbIV YyCTpOWCTBA.

pexum. ATMocdepHasa 1 BakyymMHasa geaspauus nutaTenbHoOn u

NoANUTOYHOWN BOAbI. Cxembl " KOHCTPYKLUUN
AeaspaTopos.
Cnocobbl 04MCTKN BOABI. YaaneHne MexaHU4eckmnx
npumecei. NoHoobMeHHbIe BOAONOATOTOBUTENbHbIE
yctaHoBku. OBpaTHbI ocMoC.
WTtoro 3a cemectp: | 16
CemecTp 6

Tennosble cxembl TennoBble cxembl 2

KOTenbHbIX, KOTenbHbIX, TOMMNBHOE

TOMMUBHOE XO35INCTBO KOTENbHbIX. Hasnauenue, 0..6”'“/'6 MPMALANGI NOCTPOCHNR, UeNb v

o MEeTOAMKa pacyéta TennoBoWn CXeMbl MPON3BOACTBEHHON

X035IMCTBO BcnomoratensHoe

N OTONWUTENbHBIX KOTEMNbHbLIX C MNapoBbIMW KOTMAamu,

KOTEenbHbIX oGopyaoBaHue. o 6 o M

FUAPABAMYECKMiA 1 BOAOrPENHbIMU, c KOMBMHMPOBaHHOIA cxemomn
. npon3BoACTBa Napa v ropsiye Bogpl.

aspoavHamMmmnyeckuin

pacyeThbl.

Tennosble cxembl Tennosble cxembl Pacyét u BbLIOOp OCHOBHOTO W BCMOMOraTeflbHOro 2

KOTernbHbIX, KOTenbHbIX, TOMMNBHOE 060pyaoBaHNs KOTEMNbHOW.

TONNUBHOE XO3AWCTBO KOTENbHbIX. Myt noBbIWeHNst 3PHEKTUBHOCTN BbIPabOTKM TEMMOBON

XO35AMCTBO BcnomoratensHoe 3Hepruun.

KOTEenbHbIX oGopyaoBaHue. TennoBble CxeMbl TENNOreHEpPMpPYHLLMX YCTaHOBOK OIS
vapaenuyeckun n AeLeHTpanM3oBaHHOro " WHAMBMAYaNbHOrO
a’poAnHaMUNYECKNIA TennocHabxeHns c aBTOMaTM3VMPOBaHHbLIMM
pacyeThbl. OTEYECTBEHHbLIMU 1 3apybBexXHbIMW KOTIaMM.

Tennosble cxembl TennoBble cxembl 2

KOTEmNbHbIX, KOTEenNbHbIX, TONNNBHOE

TONMMBHOE XO3AWCTBO KOTENbHbIX. TonnuBHOE XO3AWCTBO KOTEMbHbIX HA TBEPAOM TOMIMBE.

XO35AMCTBO BcnomoratensHoe LLinako3onoyganexue.

KOTenNbHbIX obopynoBaHue. MasyTHoe X03AMNCTBO KOTEMbHbIX.
vapaenuyeckun n ["a30BoOe XO35IMCTBO KOTENbHbIX.
aspoAnHaMUNYECKNI
pacyeThbl.

Tennosble cxembl TennoBble cxembl 2

KOTEmNbHbIX, KOTEenNbHbIX, TONNNBHOE

TONMMBHOE XO3AMCTBO KOTENMbHbIX. OCHOBHblE MPUHUMMBI  a3pPOAMHAMUYECKOro pacyéTta

X03ANCTBO BcnomoratensHoe rasoBoO34yLUHOro TpakTta KOTENbHON. Bbi6op

KOTEenNbHbIX oGopyaoBaHue. TMnopasmepa AbIMOBOW TpyObl.

Mmppaenuyecknin n PacyéT n BbIbop TAroQyThEBbLIX YCTPONCTB.
aspoanHaMUYECKnin
pacyeThbl.

OcHOBbI OCHOBbI NPOEKTUPOBaHNS O6wme  nonoxeHus.  KOHTPONbHO-U3MepuTenbHble 2

NPOEKTUPOBaHNSA KOTENbHbIX, npubopbl AnA  KOHTPONSA MPOW3BOACTBA  TEMMOBON

KOTEmNbHbIX, aBToOMaTM3aums, oxpaHa aHeprmu.

aBTomaTm3auus, OKpyatoLew cpeabl 1 CucTtembl aBTOMaTM3aLMM MPOLIECCOB reHepauum napa

OoXpaHa oKkpyxatollen | obocHoBaHME NPOEKTHbIX KoTenbHbIMKM arperatamun. OnucaHve CyLLeCTBYIOLMX

cpeabl 1 peLLeHunii CUCTEM KOHTPOISi NPOM3BOA-CTBA TEMNMOBOW SHEPTUN.

obocHoBaHue OnucaHue napameTpoB paboTbl KoTna, KoTopble B

NPOEKTHbIX peLleHni npouecce paboTbl KOTMa B CTaUMOHAPHOM pexume

NnoAAepXrBalTCA aBToMaTuyecku. JlokanbHble cMcTeMBI
perynvpoBaHus KOTENbHOro arperaTa

OcHOBbI OCHOBbI NPOEKTUPOBaHNS 2

NPOEKTUPOBaAHUA

KOTEJIbHbIX,

KomnoHoBka OﬁOpyD,OBaHVIFl B 3JaHNN KOTENbHOMN.




KOTENbHbIX, aBToOMaTM3aums, oxpaHa CTtpouTenbHble KOHCTPYKUWMW, BHYTPEHHWE rabaputhbl
aBTomMaTm3auus, OKpyatoLew cpeabl 1 30aHWSA KOTENbHOW W MPUHLMUMBI Pa3MELLEHNss B HEM
oxpaHa OokpyXatolien | obocHOBaHWE NPOEKTHBIX OCHOBHOrO M BCnomorartenbHoro  obopyaoBaHus.
cpeapl 1 peLueHuii MOHSITUSI KOMMOHOBOK IMABHOIO 34aHUS! SHEPrETUYECKOrO
o6ocHoBaHune npeanpuaATuS.
NPOEKTHLIX peLUEeHNI OnncaHusi CTPOUTENbHBIX KOHCTPYKUWMA, BHYTPEHHUX
rabapuToB 34aHMSA KOTENMbHOM U NPUHLIMNOB pa3MeLLeHus
B HEM OCHOBHOrO W BCroOMoOraTenbHOro obopynoBaHus.
Pacuer TENNOTEXHNYECKNX nokasarernew
Tenno3awmnTHON 060M0YKN 34aHNSA KOTENMbHOW.
7 | OcHosbl OcCHOBbI NPOEKTUPOBaHNS 2
NPOEKTUPOBaHUS KOTENbHbIX,
MctouHnkn  BpepgHbix  BblbpocoB B atmocdepy.
KOTENbHbIX, aBToMaTuM3auusi, oxpaHa
_ Hopmupyemble TMBO u TAK BpegHbix Bewects B
aBTomMaTtum3auus, oKpy>KatoLLen cpeabl U
o OKpY)XaloLLem BO3yXe.
oxpaHa okpyxatolien | 060CHOBaHME NPOEKTHbIX . z
cpebl peLLIcHMiA Pacuyét pgbimoBon TpyObl NO YCrNoBMAM HOPMarnbHOro
accenBaHus B aTMOCdepe BpeaHbIX BELLECTB.
o6ocHoBaHue P tepe Bpen t
NPOEKTHbIX PELIEHNN
8 | OcHosebl OCHOBbI NPOEKTUPOBaHNS 2
NPOEKTUPOBaHMUS KOTENbHbIX,
KOTEerbHbIX, aBToMaTm3auusi, oxpaHa Cnocobbl ynaenuesaHus TBEpPObIX YacTuL, U3 NPOAYKTOB
aBTomMartum3auus, oKpy>KatoLLen cpeabl u cropanus. MyTu cHwkeHns o6pasoBaHns BpeaHbIX
oxpaHa okpyxatollen | obocHoBaHWE NPOEKTHbLIX BbIGpocoB. MeToaMKN OLEHKM IKOMOrMYeckoro yulepba
cpenpl 1 peLueHuii OT BpeAHbIX BbIGPOCOB KOTENbHbIX.
o6ocHoBaHue
NPOEKTHbIX PELIEHNI
WTtoro 3a cemectp: | 16
Utoro: | 32
4.2. CopepxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
CopepxaHue nabopaTopHon paboTbl Kon-
Ne HanmeHoBaHue HanmeHoBaHue Aep patop p .
. (nepeyveHb AnOaKTUYECKNX eauHnL; BO
npP pasgena na6opaTtopHou paboTbl
paccMmaTpuBaembIX NOATEM, BONPOCOB) yacoB
CemecTp 5
1 TennoreHepupytowue 2
YCTaHOBKM, UX POIb,
OCHOBbI FOPEHNS
. VccnenoaHne Tonnmea OnpepneneHune xapakTepucTuk TonnmMea
TONnMBa, TENNOBOM
6anaHc
TennoreHeparopa.
2 TennoobmeH B 2
KOTenbHOM arperarTe,
€ro KOMMaHoBKa, WccnepgoBaHne paboThbl
McecnepoBaHue paboTel 6apabaHa kotna
Kknaccudukaums KoTna
KOTNOB, BOAHbIN
pPEXUM.
3 TennoreHepupytoLmne 2
YCTaHOBKM, UX POnb, WccnepgoBaHne
OCHOBbI FOPEHNS CTPYKTYpbl TEMMOBbIX VccnenoBaHme CTpyKTypbl TENMOBbLIX NOTEPb
TONNMBa, TENOBOW noTepb KOTEMbHOTO KOTENbHOro arperata
6anaHc arperarta
TennoreHeparopa.
4 OcHoBBI 2
NPOEKTUPOBaHNS
KOTENbHbIX, WccnepgoBaHue o
McecnepnoBaHue agpeKTMBHOCTU MePONpUATUI No
aBTOMaTM3auus, 3hpeKTUBHOCTH -
_ . OXpaHe OKpy>KatoLLer cpebl OT BpeAHbIX ra3006pasHbixX
OXpaHa oKpyxallen | MeponpuaTuii No oxpaHe
o M XXUOKMX BbIOPOCOB TENTOreHEPUPYIOLLIMX YCTaHOBOK
cpeabl n OKpyXatoLewn cpeapl
obocHoBaHue
NPOEKTHbIX peLleHni
UTtoro 3a cemecTp: 8
UTtoro: 8
4.3. CogepxaHue NPaKTU4YeCKUX 3aHATUN
Tabnuua 9
CopaepkaHue NpakTUYeCcKoro 3aHATUsA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
(NepeyeHb ONOaKTUYECKUX eauHunL; BO
n3 pasgena 3aHATUA
paccMmaTpuBaembIX MOATEM, BONPOCOB) YacoB

CemecTp 5




TennoreHepvpytowme
YCTaHOBKM, UX POrb,
OCHOBbI FOPEHNS
TONnnMBa, TennoBo

TennoreHepupyoLie
YCTaHOBKM, UX POnb,
OCHOBbI FOpeHust TOMNsMBa,
TennoBol 6anaHc

I/|3yquV|e KOHCprKLIMﬁ KOTeslbHbIX YCTaHOBOK, BMWOOB
TeNnnoBbIX pacyeToB U nNopdaka npoBedeHna 3TUx
pac4yeToB.

6anaHc TennoreHeparopa.
TennoreHeparopa.
2 | TennoreHepupytowume | TennoreHepupyoLme
YCTaHOBKM, UX POIb, YCTaHOBKM, UX POnb,
OCHOBbI FOPEHNS OCHOBbI FOpeH1s TONMMBa, Pacuét 06BLEMOB NpOAYKTOB cropaHunsi, O06bEMHbIX
TONNMBa, TENOBOW Tennosow 6anaHc OOnen TpexaToMHbIX ra3oB
6anaHc TennoreHeparopa.
TennoreHeparopa.
3 | TennoreHepupylowme | TennoreHepupytoLime
YCTaHOBKM, UX pOrb, YyCTaHOBKM, UX pOrib, [ina 3agaHHOro npenogasaTenem coctaBa CXUraemoro
OCHOBbI FOPEHNS OCHOBbI FOpeHVs TONNMBa, | TOMNMBa M TUMa KOTna MpoOBOAWUTCA pacyET oObLEMOB
TONNMBa, TENOBOW Tennosow 6anaHc NPOAYKTOB CropaHusi, o6bEMHbIX OOMen TpexaToOMHbIX
6anaHc TennoreHeparopa. rasos
TennoreHeparopa.
4 | TennoreHepupytowme | TennoreHepupyoLine
YCTaHOBKM, UX pOrb, YyCTaHOBKM, UX pOrib,
M3yyeHne KOHCTPYKLMM KOTNa, €ro afieMeHTOB, CXEMbI
OCHOBbI FOpeHs OCHOBbI FOPEHUS TONNUBA, o
- o LIMPKYNSALMM NapOBOASHON CMECHU.
TONnMBa, TENOBOW Tennosow 6anaHc
6anaHc TennoreHeparopa.
TennoreHeparopa.
5 | TennoreHepupytowme | TennoreHepupytowme
YCTaHOBKM, UX pOrb, YCTaHOBKM, UX pOrib,
OCHOBbI rOpeHust OCHOBbI FOPEHUS TONNUBA, lMpoBegeHue pacyeTa Tennosoro 6anaHca KOTENbHOro
TONnMBa, TENNOBOW Tennosou 6anaHc arperara..
6anaHc TennoreHeparopa.
TennoreHeparopa.
6 | TennoreHepupytowme | TennoreHepupytoLme
YCTaHOBKM, UX pOrb, YyCTaHOBKM, UX pOrib,
OCHOBbI rOpeHust OCHOBbI FOPEHUS TOMNNUBA, OnpepeneHuve pacxoga Tonnvea onpeaenexHne
TONnMBa, TENNOBOW Tennosou 6anaHc pacxopa Tonnuea
6anaHc TennoreHeparopa.
TennoreHeparopa.
7 | TennoreHepupytowme | TennoreHepupytoLmne
YCTaHOBKM, UX POIb, YCTaHOBKM, UX pOfb,
OCHOBbI FOPeHNs OCHOBbI FOPEHUS TOMNNUBA, . -
o o PacuyéTt sHTanbnuin NpoaykToB cropaHus
TONNMBA, TEMMOBOMW Tennosou 6anaHc
6anaHc TennoreHeparopa.
TennoreHeparopa.
8 | TennoobmeH B TennoobMeH B KOTENbHOM
KOTenbHOM arperaTe, | arperaTe, ero KOMNaHoOBKa,
OnpegeneHve n pacyeT TEMNJOBbLIX NOTEPb KOTENbHOro
€ro KOMMaHoBKa, KnaccudmkaLlms KOTroB,
N arperara, pacyerT K. n. 4. KoTna.
knaccudpmkaumsi BOZHbIN PEXMM.
KOTNOB, BOAHbIN
pPEXUM.
9 | TennoobmeH B TennooGMeH B KOTENbHOM
KOTenbHOM arperaTe, | arperaTe, ero KOMNaHoOBKa, . o
Pac4ét sHTanbnuin NpoayKToB CropaHus.
€ro KOMMaHoBKa, KnaccudmkaLlms KOTroB,
o Pacuetr TennoobmeHa B TOMke KOTNa, pacyeT
Knaccudumkaums BOLHbIN PEXUM.
_ TemnepaTtypbl Ha BbIXOAE M3 TOMKM KOTNa.
KOTIOB, BOAHbIVA
pPEXUM.
10 | TennoobmeH B TennooGMeH B KOTENbHOM
KOTenbHOM arperaTe, | arperaTe, ero KOMNaHoOBKa, lMpoBepoeHne pacyéta TennoobmeHa B  MNEPBOM
€ro KOMMaHoBKa, KnaccudumkaLlms KoTros, KOHBEKTMBHOM ny4ke. PacuyeT TemnepaTypbl NPOAYKTOB
Knaccudumkaums BOLHbIN PEXUM. CropaHusi Ha BbIXoe M3 NePBOro KOTEMbHOMO Ny4Ka.
KOTNOB, BOAHbIN
PEXUM.
11 | TennoobmeH B TennooOGMeH B KOTENbHOM
KOTenbHOM arperaTe, | arperaTe, ero KOMNaHoOBKa, i
MpoBeneHue pacyéta TennoobMeHa BO BTOPOM
€ro KOMMaHoOBKa, Knaccmdurkaums KoTroB,
N KOHBEKTMBHOM Ny4yke. PacueT TemnepaTtypbl NPOAYKTOB
Knaccudumkaums BOLHbIN PEXUM.
4 CropaHusi Ha BbIXOAE N3 BTOPOrO KOTENbHOrO ny4ka.
KOTIOB, BOAHbIV
pPEeXUM.
12 | TennoobmeH B TennooOGMeH B KOTENbHOM

KOTenbHOM arperaTe,
€ro KOMMaHoBKa,
Knaccudpmkaumsi
KOTNOB, BOAHbIN
pPEXUM.

arperare, ero KOMMNaHoBKa,
Knaccudumkaumsi KOTnos,
BOOHbIN PEXUM.

PacyeT TennotexHmyeckmnx nokasaTtenemn
Tenno3aLmnTHON 0O0NOYKN..




13 | TennoobmeH B TennoobmMeH B KOTENBHOM 2
KOTenbHOM arperaTte, | arperarte, ero KOMMNaHoBKa,
€ro KOMMaHoBKa, Knaccudukaumsi KOTnos,
N PacueT BogHOro pexuma.
knaccudumkaums BOZHbIN PEXUM.
KOTNOB, BOAHbIN
pexum.
14 | TennooGmeH B TennoobmMeH B KOTENBHOM 2
KOTenbHOM arperaTe, | arperarte, ero KOMMNaHoBKa,
€ro KOMMaHoBKa, Knaccudukaumsi KoTnos, PacuyeT 1 BbIGOp CXembl XMMBOLOOYMUCTKN M OCHOBHOTO
Knaccudpmkaums BOZHbIN PEXMM. 060py10BaHUs KOTENBbHON
KOTNOB, BOAHbIN
peXum.
15 | TennoobmeH B TennoobMeH B KOTENTbHOM 2
KOTenbHOM arperaTe, | arperarte, ero KOMMNaHoOBKa,
€ro KOMMaHoBKa, Knaccudukaumsi KoTnos, .
o PacueT 1 nog6op o6opyaoBaHus KOTENbHON
Knaccudpmkaums BOZHbIN PEXMM.
KOTNOB, BOAHbIN
pEXUM.
16 | TennoobmeH B TennoobMeH B KOTENTbHOM 2
KOTenbHOM arperaTe, | arperarte, ero KOMMNaHoOBKa,
ero KoMrnaHoBka, Knaccmduvkaums KoTros, PacueT adhpekTnuBHOCTM aHeprocbeperaoLmnx
Knaccudukaums BOOHbIN PEXUM. MEpPONPUATUIN KOTENBHOMN
KOTNOB, BOAHbIN
peXUM.
WTtoro 3a cemectp: | 32
CemecTp 6
1 TennoBble cXembl TennoBble CXEMbI 2
KOTenbHbIX, KOTEnNbHbIX, TOMMMBHOE
TOMMMBHOE XO3AINCTBO KOTEMbHBbIX.
X0358MNCTBO BcnomoraTensHoe
KOTerbHbIX oGopyaoBaHue. PacueT TennoBow cxeMbl KOTENbHOW, NpoBeAeHne
Mmapaenuuecknii n aspoaAMHaMUYECcKoro pacyéTta raso-Bo3gyLUHOro TpakTa
aspoAMHaMUYECKNIA KOTENbHOWN.
pac4yeTbl. OCHOBBbI
NPOEKTUPOBaHMS
KoTenbHbIX. O6ocHOBaHMe
NPOEKTHBIX PELLUEHNN.
2 | TennoBble CXeMbI TennoBble CXeMbI 2
KOTenbHbIX, KOTENbHbIX, TOMMBHOE
TONNMBHOE XO3SIMCTBO KOTEMbHBbIX.
X03SNCTBO BcnomorartensHoe
KOTenbHbIX obopynoBaHue. n
FMAPABNNYECKAI 1 poBefeHne pacyeTa NpOM3BOAUTENBHOCTU CETEBbLIX U
. noanMTOYHbIX HACOCOB, UX Noabop.
aspoaMHaMUYECKnin
pac4yeTbl. OCHOBBbI
NPOEKTUPOBAHMS
KoTenbHbIX. OBocHOBaHME
NPOEKTHbIX PELUEHNNA.
3 | TennoBble cxembl TennoBble CXeMbl 2
KOTenbHbIX, KOTEnbHbIX, TOMMUBHOE
TONnMBHOE XO3ANCTBO KOTEMbHbIX.
X035MCTBO BcnomoraTensHoe
KOTenbHbIX obopynoBaHue. 6 =
FUaPABAMYECKMiA 1 Pacuet BCroOMoraTenbHoro o6opyfosaxns. Pacyer
. NPOYHOCTHbIX NOKa3aTenen Tpy6onpoBoaoB.
aspoaMHaAMUYECKNIA
pac4yeTbl. OCHOBBbI
NPOEKTUPOBAHMSA
KoTenbHbIX. O6ocHOBaHMNE
NPOEKTHBIX PELLUEHNN.
4 | TennoBble CXEMbI TennoBble CXEMbI 2
KOTEnbHbIX, KOTENbHbIX, TOMMBHOE
TONNMBHOE X035IMCTBO KOTENbHbIX.
X035MCTBO BcnomoraTensHoe .
HopmaTuMBHO-TEXHUYECKO JOKYMEHTaUus,
KOTEnbHbIX obopynoBaHue. 6
FUApABNMUECKMA U yCTaHaBnuearwLlas TpeboBaHusl kK pacHeTHOMY
A3POMMHAMAYECKWIA 060CHOBaHMIO MPOEKTHOTO PeLLeHMs.
AspoanHamu4eckuii pacyer.
pac4yeTbl. OCHOBBbI
NPOEKTUPOBaHMS
KoTenbHbIX. O6ocHOBaHME
NPOEKTHBIX PELLUEeHNN.
5 | TennoBble cxembi TennoBble CXeMbI 2

KOTEJ1bHbIX,

KOTEJ1bHbIX, TOMNJIMUBHOE

mapaBnMyeckunii pacyeT TpyGONpPOBOAOB KOTENbHOM




TONMMBHOE XO3AWCTBO KOTENMbHbIX.
X039NCTBO BcnomoratensHoe
KOTEenNbHbIX o6opyaoBaHue.
Mapasnuuyecknii n
aspoaMHaMUYECKnin
pac4yeTbl. OCHOBBbI
NPOEeKTUPOBaHMUS
KoTenbHbIX. OBGoCHOBaHWe
NPOEKTHbIX PELLIEHNA.
6 | TennoBble cxembl Tennosble cxembl 2
KOTEnNbHbIX, KOTEernbHbIX, TOMMMBHOE
TONNUBHOE XO35IMCTBO KOTEMbHBbIX.
XO035IMCTBO BcnomorartensHoe
KOTenbHbIX obopynosaHue.
Mapasnuyeckuin n Mop6op ocHoBHOro 060pyAOBaHNSA KOTENbHON
aspoanHaMnYeCcKuin
pacyeTbl. OCHOBbI
NPOEKTUPOBaHNSA
KoTenbHbIX. OBGoCHOBaHWE
NPOEKTHBIX PELUEHNN.
7 | TennoBble cxembl TennoBble CxeMbl 2
MeToaukn NpoBEPKM COOTBETCTBUSA NPOEKTHbIX
KOTEIbHbIX, KOTEIbHbIX, TOMMMBHOE - o
o peLueHunin TpeboBaHNSIM HOPMATUBHO-TEXHUYECKOWN
TONMMBHOE XO3SAMCTBO KOTENbHbIX.
- OOKYMeHTaUMW, NIiaH CornacoBaHns U NPOXOXAEHNS
XO35UCTBO BcnomoratenesHoe z
9KCMEPTU3bl MPOEKTHON AOKYMEHTaLMU, OCHOBHbIE
KOTENbHbIX o6opynoBaHue. .
. TpeboBaHUs K 0POPMINEHNIO NPOEKTHOW JOKYMEHTaLuK,
vopaBnuyeckun n
. OCHOBHble MapamMeTpbl cucTem 1 obopyaoBaHus,
aspoAMHaMUYECKNiA
OCHOBHbIE TEXHWNKO-3KOHOMMUYECKUE NokasaTenu,
pac4yeTbl. OCHOBBbI
XapaKTepucTukn 6e3onacHoOCTN CUCTEM,
NPOEKTUPOBAHMSA
XapaKTePUCTUKN 3HEPro3ddheKTUBHOCTU, pacyeTHble
KoTenbHbIX. OBoCHOBaHUE /
~ CcXeMbl, 060CHOBaHMNE NPUHATBIX PELLEHMNN
NPOEKTHBIX PELLIEHNA.
8 | OcHosbl OCHOBbI NPOEKTUPOBaHUS . 2
Pacuer TENNOTEXHUYECKMX nokasarenemn
NPOEKTUPOBAHNSA KOTENbHbIX, - _
TEenno3awmMTHOM 060N0YKN 340aHUSA KOTEMNbHOW.
KOTEIbHbIX, aBToMaTuM3auusi, oxpaHa
Z WcTouHnkn  BpedHbix  BbibpocoB B atmocdepy.
aBTOMaTM3auus, oKpy>KatoLLen cpeabl u
. Hopmupyemble TBO u TOK BpedHbix BelwecTts B
OXpaHa okpyxatwllern | 060CHOBaHNE NPOEKTHbIX
o OKpY)XatloLLeM BO3yXe.
cpeabl n peLueHui . o
Pacyét gbimoBoI TpyObl NO YCNOBUAM HOPMarbHOIO
obocHoBaHWe
- pacceunBaHusl B atMmocdepe BpeaHbIX BELLECTB
NPOEKTHbIX pPeLUeHNI
Wtoro 3a cemectp: | 16
Utoro: | 48
4.4. CogepxaHue CaMOCTOATENbHON paboThbl
Tabnuua 10
. CoaepxxaHue camoCTOATeNIbHOW paboTbl Kon-
Ne HanmeHoBaHue Bua camocTosiTtensHoMn .
(nepeyeHb OnAaKTUYECKNX eOUHUL: BO
n/n pasgena paboTbli
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
Cemectp 5
1. TennoreHepupytowme | CamoctosiTensHoe BeeneHve. CBefeHns o cuctemax TenmnocHabXeHus u
YCTaHOBKM, UX pOIb, n3yyeHve martepuana, noTpebuTensx TeNNoBON aHeprnn. VICTOYHUKM TEMNOBON
OCHOBbI FOpeHus noarotoBka k JIP / M3, aHeprumn onsa cuctem TennocHabxenus. Knaccudukaums
TONNMBa, TENNOBOWA HanucaHue oT4éTa, WCTOYHMKOB TEMIOBOW SHEPTUN.
6anaHc NOAroTOBKA K 3a4€TY, Mony4yeHne TENnOBOW 3SHEPrUM U3  OPraHNUYeCcKOro
TennoreHepartopa. noaroToBKa K TECTY, Tonnuea. KoTenbHble Ansa tennocHabxeHns. QnemMeHTbl
BbIMOJIHEHME KYpPCOBOrO KOTenbHOM YycTaHoBku. COBMECTHOE MpPOU3BOACTBO
npoekrta TENSIOBOM W 3MEKTpUYecKkon SHeprmm Ha  TOL.
OnpegeneHus n knaccupukaunsa NapoBbIX KOTIOB.
BanaHc TonnMBHO-3HEpreTnyecknx pecypcoB B Poccun,
TeHOEHUMM ero pasBuTUsi. PacyéTHble XapaKTepuCTUKM 20

TBEpAoOro, Xugkoro W  rasoobpasHoro  TonmnuBa.
OcHoBHble onpepenexuns. MNMoHsaT1e ycrnoBHOro Tonnmea.
PU3MKO-XUMNYECKNE OCHOBbLI TEOPUM FTOPEHNS TOMMMBA.
LlenHble peakunn. FoMoreHHoe u reTeporeHHoe ropeHue.
CxeMbl ropeHusi TBEpAOro 1 ra3oobpasHoro Tonnmea.
O6uee ypaBHeHue Tennosoro 6anaHca. MoTteps Tenna ¢
yxogawmmun rasamu. [loTepa Tenna OT XMMUYECKOW
HenonHoTLl cropaHus. MNMoTepsa Tenna oT MexaHN4eckon
HenonHoTbl cropaHus.. loTeps Tenna OT Hapy>XHOro
oxnaxaenus. [loTeps Tenna ¢ U3NYECKUM TeMnom
LLIITaKOB.




MonesHo ncrnonb3oBaHHOE TEMMO B KOTnoarperaTe, €ro
KMO. W3yyeHne KOHCTPYKUMIA KOTESbHbIX YCTaHOBOK,
BVAOB TEMSOBbLIX PACYETOB M NOpsAKa NPOBeaeHUS THX
pacyeToB.

Pac4éTt 06BEMOB NPOAYKTOB cropaHus, 06 bEMHbIX Aonen
Tpex-aTOMHbIX ra3oB [0ns 3agaHHOro npenopasarternem
cocTaBa CXUraemoro TonnvBea 1 Tuna KoTna npoBoAnTCS
pacyét 00BLEMOB NPOAYKTOB CropaHusi, 06bEMHBIX Aorewn
TpexaToOMHbIX ra3oB

M3yyeHne KOHCTPYKUMM KOTMa, €ro 3rIieMEHTOB, CXEMbI
LMPKYALMY NapOBOASHON CMECH.

[MpoBegeHue pacyeTa TennoBoro 6anaHca KOTernbHOro
arperarta, onpefgeneHve pacxoga Tonnuea
onpegeneHve pacxoaa tonnuea PacyéT sHTanbnui
NpOAYKTOB CropaHus.

TennooObMmeH B
KOTenbHOM arperare,
€ro KOMNaHoBKa,
Knaccudukaums
KOTNOB, BOAHbLIN
pPEXMM.

CamocToaTenbHoe
n3yyeHve maTepuana,
noarotoska k JIP / M3,
HanucaHue oT4YéTa,
noAroToBKa K 3a4€Ty,
NOAroToBKa K TECTY,
BbINOSTHEHNE KYPCOBOIO
npoekTa

Tennoo6bmMeH B Tono4Hon kamepe. PacyeT TennoobmeHa
M3rnyyeHMem B TOMOYHOM kamepe. ManyyaTenbHas
crnocob-HocTb  hakena. TennoBble XapaKTepUCTUKU
HaCTEHHbIX 3KpaHOB. HepaBHoMepHOCTb
TemnepaTypHOro norns B TOMKe.

Tennoo6bMeH B nonypaguauoHHbIX W KOHBEKTUBHbIX
NoBepPXHOCTAX Harpesa. JlyuucTtein TennoobmeH B
rasoxogax kotna. KoOHBEKTMBHbIN TennoobmeH B
rasoxogax kotna. Bbibop ckopocTei razoB u pabouen
cpenpbl B KOHBEKTMBHbIX MOBEPXHOCTAX HarpeBsa.
KomnoHoBka  TenmoreHepupyoLlen  yCTaHOBKM B
KoTenbHoMm otaeneHun. ObLiasi KOMMOHOBKAa MapoBOro
koTna. KomnoHoBka TOMo4yHoW kamepbl. KomnoHoBka
KOHBEKTUBHbIX NMOBEPXHOCTEN Harpesa

Tennosow pacyeT koTenbHoro arperata. O6uwue
nonoxeHus. [lloHATME TeopeTnyeckn HeobxoaMMoro
Konu4yecTBa Bo3ayxa. KoadhduumeHT nsbbiTka Bo3ayxa B
Tonke. [lpucocbl Bo3gyxa MO ra3oxodam KoTna.
AspoanHaMn4ecknini pacyET KOTembHOro arperara.
Knaccudmkaums napoBbIX KOTIOB. KoTnbl c
€CTECTBEHHOW U NPUHYANTENBHOW LnpKynaumen. Obwme
BOMPOCblI  rMapoavHamuki.  Cxembl  KOMMOHOBOK
BoporpeliHbie koTnbl. KOHNOHOBKa HM3KOTEMNepaTypHbIX
KOHBEKTMBHbLIX MOBEPXHOCTEN Harpeea MNapoBbIX W
BOLOMPENHBIX KOTMOB.

Knaccudukaumsa  TOMOYHbIX  YCTPOMCTB.  TOMOYHblE
YCTPOWCTBA CO CIMOEBbLIM CXUraHWEM TBEPAOro TOMnuBa.
KamepHble  TOnouyHble  ycTpowcTBa. [OpenoyHble
YCTPOWCTBA AN (PaKENbHOIO CXUraHus MNbINEBUOHOrO
TBEepaoro tonnumea. POPCYHKM ANsi pacnbiia >XUOKoro
TONnnuBa.

PU3MKO-XUMHNYECKne XapaKTepuCTUKn UCXOOHON,
BOJOMPOBOAHOW, NMUTATENbHON, KOTMOBOW, NOAMUTOYHOW
BOAbI M Napa. Nepuognyeckasi n HenpepbiBHAsA NpoayBKa
kotnoB. CTyneH4yaTtoe wucnapeHue. MaponpoMbIBOYHbIE

yCTpOWCTBA.

ATmocdepHas 1 BakyyMHasa Aeaspauns nuTaTenbHOW u
NOANUTOYHOWN BOAbI. Cxembl " KOHCTPYKLUUN
AeaspaTopos.

Cnocobbl o4YUCTKM BoOAbl. YAaneHne MexaHU4ecKux
npumecen. KoHooOMeHHble BOAONOArOTOBUTENbHbLIE
yctaHoBku. ObpaTtHbli ocmoc. OnpegeneHne u pacyet
TENnnoBbIX NOTEPb KOTENbLHOrO arperaTa, pacyeT K. M. A.
KoTna.

Pac4ét aHTanbnuin NpoayKToB cropaHus

Pacuet TennoobmeHa B TOMke KOTMa, pacyet
TemnepaTtypbl Ha BbIXOAE M3 TOMKM KOThNa.

MpoBepeHne pacyéta TennoobmeHa B  NEPBOM
KOHBEKTMBHOM ny4ke. PacyeT TemnepaTypbl NPOAYKTOB
CropaHusi Ha BbIXoe M3 NePBOro KOTEMbHOMO Ny4Ka.
MpoBeneHue pacyéta TennoobMeHa BO BTOPOM
KOHBEKTMBHOM My4yke. PacyeT TemnepaTtypbl NPOAYKTOB
CropaHusi Ha BbIXoe M3 BTOPOro KOTEMNbHOIO ny4ka.
PacuyeT TennoTexHn4ecknx nokasaTtenemn
TEennosawmTHOM 060104k, PacyeT BOOAHOIO pexnma.
MpoBoanTcs BbIGOP CXEMBI XMM-BOAOOUYNCTKM U
OCHOBHOro 060py0BaHNsi KOTESTLHOMN.
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WUToro 3a cemectp: | 49

CemecTp 6

TennoBble cxeMbl
KOTEnNbHbIX,
TONMMBHOE
XO35MCTBO
KOTenNbHbIX

CamocTosiTenbHoe
n3yyeHne matepuana,
noaroToBka k 13,
HanucaHue oT4éTa,
noaroToBKa K 3a4éTy,
NOAroToBKa K TECTY,
BbINOMHEHNE KypCOBOM
paboThbl

HasHauyeHve, o6wwme npuHUMNBLI NOCTPOEHUS, Lenb Uu
MeTOAMKa pacyéTa TENOBOW CXeMbl MPOU3BOACTBEHHOW
N OTOMUTENbHLIX KOTEMNbHbLIX C MNApOBbLIMU KOTMNAMW,
BOOOrPENHbIMM, c KOMOMHUPOBAHHOM cxemon
npou3BoACTBa Napa v ropsiyen Boabl.

Pacyét un BbIGOP OCHOBHOIO ¥ BCMOMOraTenbHOro
060py10BaHUst KOTENBHOMN.

Myt noBbIWeHNs aphEeKTUBHOCTY BbIpaboTKM TENNOBOW
AHeprun.

TennoBble cxembl TEMMNOreHEepPUPYHLLNX YCTAaHOBOK Ais
AeLeHTpann3oBaHHOro " MHAMBUAYaNbHOro
TennocHabxeHus c aBTOMaTU3NPOBaAHHbLIMU
OTEYECTBEHHBIMU 1 3apyBeXHbIMY KOTNaMu.

TonnueBHOE X03ANCTBO KOTENbHbBIX HAa TBEPAOM TOMMMBE.
LLinako3onoyganeHue.

MasyTHoe X039NCTBO KOTEMbHbIX.

[a30BOE XO3ANCTBO KOTEMNbHbIX.

OcCHOBHblE NPUHLMNBI  a3pPOAMHAMUYECKOro pacyéTa
ra3oBo3/yLLHOro Tpakta KOTENbHOMN. Bbibop
TMnopasmepa AbIMoBOM Tpy6bl.

PacuyéT n BbIbop TArogyTheBbLIX YCTPONCTB. PacyeT
TENMOBOW CXeMbl KOTENBLHOW, NPOBEAEHNE 20
a’poaAnHaMNYECKOro pacyéTa ra3o-Bo3ayLLUHOro TpakTa
KoTenbHon. MNpoBeaeHne pacyeTa NPoON3BOAUTENBHOCTH
ceTeBbIX M NOANUTOYHBIX HACOCOB, Ux noabop. Pacuer
BCMomMoraTenbHoro obopygosaHusa. Pacyet
NPOYHOCTHbLIX NoKa3aTtenemn TpybonpoBoaos.
HopMaTuBHO-TEXHUYECKOWN AOKYMEHTaLWs,
ycTaHaBnuearoLlas TpeboBaHus K pac4eTHOMY
060CHOBaHUIO NPOEKTHOrO PEeLLEHMWS,B TOM Yu1Cre,
HanpaBneHHasi Ha obecneyeHne opMMpoOBaHUSA
6e3bapbepHol cpefpl AN NWL, C OrpaHUYeHHbIMA
BO3MOXHOCTAMM 340p0BbsA. MeToankn NpoBepku
COOTBETCTBUS MPOEKTHbIX peLleHnin TpeboBaHnsam
HOPMAaTMBHO-TEXHNYECKOM JOKYMEHTaUUN, NaH
COrnacoBaH1s U NPOXOXAEHNST SKCNEPTU3bl NPOEKTHOMN
OOKyMEHTAaLMKN, OCHOBHblEe TpeBOBaHUsSI K 0hOPMIIEHUIO
NPOEKTHON JOKYMEHTALMMW, OCHOBHbIE MapaMeTpbl
cucTem 1 06opynoBaHNs, OCHOBHbIE TEXHUKO-
39KOHOMMWYECKME NoKa3aTenu, xapakTepucTmkn
©6e30MacHOCTM CUCTEM, XapaKTEPUCTUKN
3HeproadPeKTMBHOCTN, pacyHETHbIE CXEMBI,
000CHOBaHWE NPUHATBIX pPeLIeHn

OcHoBblI
NPOEKTUPOBaHMS
KOTEnNbHbIX,
aBToMaTuM3auus,
oxpaHa OKpy»atoLLen
cpeabl n
obocHoBaHue
NPOEKTHBIX pPeLUEeHNI

CamocToaTensHoe
n3yyeHve maTepuana,
noaroTtoska K 13,
HanucaHue oT4éTa,
rnoaroToBKa K 3a4€Ty,
NMOAroToBKa K TECTY,
BbIMOJSIHEHME KYpPCOBOW
paboThbl

Obwwne  nonoxeHusi.  KOHTPONbHO-U3MepUTENbHbIE
npubopbl A KOHTPOMA NPOW3BOACTBA  TEMOBON
3Heprum.

CucTtembl aBTOMaTU3auUMu MPOLECCOB reHepauuu napa
KoTenbHbIMKM arperatamu. OnucaHve CyLecTBYHOLLNX
CMCTEM KOHTPOMNS NMPOW3BOA-CTBA TEMMOBOW 3HEPrn.
Onncanne napameTpoB paboTbl KOTNa, KOTOpble B
npouecce paboTbl KOTMa B CTaUMOHAPHOM pexume
NnoaAepXMBalTCA aBToMaTn4ecku. JlokanbHble CUCTEMBI
perynupoBaHuns KoTenbHOro aHperaTa

KomnoHoBka o6opyaoBaHus B 30aHUN KOTENbHOM.
CTtpouTtenbHble KOHCTPYKUMW, BHYTpPeHHWe rabapuTbl
30aHNA KOTEMbHOW W MNPUHUMMBI pa3MeLleHusi B HeMm
OCHOBHOrO K BCrioMorartenbHoro  obopyanoBaHus.
MOHATNS KOMMOHOBOK rMAaBHOIO 34aHNSI A3HEPreTUYECKOro
npeanpuaTus.

OnncaHust CTPOUTENbHBIX KOHCTPYKUMIA, BHYTPEHHUX
rabapuToB 30aHNs KOTENbHON N NPUHLMINOB pa3MeLLeHNs
B HEM OCHOBHOroO W BCMoMoraTenbHOro obopyaoBaHusi.
Pacuet TENMOTEXHNYECKUX nokasatenew
Tenno3awmnTHON 060NOYKM 3AaHUS KOTENBHOMN.
WcTouHnkn  BpegHbix  BblbpocoB B aTmocdepy.
Hopwmupyemble 1B wn TMAOK BpegHbix Bewects B
OKpYy>KaloLeM BO3ayxe.

Pacyét pbiMoBOM TpyObl MO YCMOBMSIM HOPMAarbHOMO
paccevBaHna B atMocdepe BpedHblx BelecTB. PacyeT
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a’poavHaMNYECKNX MapaMeTpoOB CUCTEMbl BEHTUNALMM
BO34yXa KOTENbHOW, NOpsSAoK pacyeTa.

Cnocobbl ynaBnuBaHusa TBepObIX YacTuL, U3 NPOAYKTOB
cropanus. MyTu cHwxeHns 06pa3oBaHns BPeaHbIX
BbIOpoCcoB. MeToanku oLeHkn akonornyeckoro ywepba
OT BpeAdHbIX Bbl6pOCOB KOTEJIbHbIX.

Wtoro 3a cemectp: | 37
Utoro: | 86

5. MeTtoauueckue ykasaHus Anisi 0Gy4aroLWmMXcs No OCBOEHUI0 AUCLUNIIMHBLI (MOAYrns)

1. MeToan4yeckue ykasaHusa npu paboTte Ha neKunu

[o nekumu cTygeHT AOMmKeH NPOCMOTPETb YHEOHO-METOAMYECKYIO N HAYUYHYIO NMTepaTypy No Teme nekumm
ans Toro, ytobbl MMETb NpeacTaBneHme o Nnpobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obyyawwmmcs coobuwiaeTca Tema nekuuu, NnaH, BOMPOChl, MoAnexaliune
paccMOTPEHUI0, OOBOAATCSH OCHOBHbIE nMTepaTypHble MCTOYHMKM. Becb y4ebHbin maTepman, coobLiaembin
npenogaBaTenem, AOMKEH He NpocTo npocnylimBatbcs. OH JomkeH BbiTb aKTMBHO BOCMPUHAT, T. €. YCbILaH,
OCMbICIIEH, MOHAT, 3aPUKCUPOBaH Ha Oymare u 3akpenneH B namaTu. [pucTtynas K CrylaHuio HOBOro y4ebHoro
MaTepuana, Nnofie3HO MbICNIEHHO YCTaHOBUTb €ro CBSA3b C paHee U3yveHHbIM. Cneasa 3a TEXHUKOW YTeHUsT Nekuum
(aKUeHT Ha CyLWeCTBEHHOM, MOBbILEHME TOHA, W3MEHeHWe puTMa, naysa M T. N.), Heobxoaumo Bcred 3a
npenogaBaTtenemM ymMeTb BblOENSATb OCHOBHbIE KATEropuu, 3aKOHbl M OMpPedensiTb MX CoAaepXaHue, Npobnemsl,
npeanonaratb MX BO3MOXHbIE peLUeHus, OokasatenbcTBa W BbiBoAbl. OcyllecTBnAs Takylo paboTy, MOXHO
3HaunTENbHO 0bnerynTb cebe NoHMMaHue y4ebHOro MmaTtepuana, ero KOHCNeKTUPOBaHUE 1 AanbHenlee n3ydeHme.

2. MeToguyeckne ykasaHusi npu paborte Ha nabopaTopHOM 3aHATUMN

lMpoBeaeHne nabopatopHon paboTbl AeNUTCA Ha ABE YCIOBHbIE YaCTW: TEOPETUYECKYIO N NPaKTUYECKY!IO.

HeobxooumbIMK  CTPYKTYPHBIMW 3MIEMEHTaMM 3aHATUS SABMSAOTCA nposegeHve nabopatopHon paboTbl,
npoBepKa YCBOEHHOIo MaTepuana, BkrodaroLas obcyxaeHne TeopeTuieckmx OCHOB BbINONTHAEMON paboThbl.

Mepen nabGopatopHoi paboTon, Kak MpaBuio, NPOBOAUTCHA TEXHUKO-TEOPETUYECKUIN WHCTPYKTaX Mo
MCcnonb3oBaHU Heobxoammoro obopyaoBaHus. [NpenogaBaTenb KOPPEKTUPYET OeATENbHOCTL ObyyatoLllerocs B
npouecce BbINOSIHEHMS paboTbl (Mpu HeobxoammMocTu). MNocne 3aBeplueHns nabopaTopHon paboTbl NOABOAATCA
utoru, obcyxxaarTca pesynbTaTbl AeATENBHOCTH.

Bo3moxHbl criegytowime opmbl  opraHM3auum  niabopaTopHbiX paboT: poHTanbHas, rpynnosasi u
nHameuayaneHas. [lpyu poHTanbHOM dopMe ofHoTMNHas paboTa BbINOMHAETCS Bcemu oby4aromMMucs
opHoBpemeHHo. [Npu rpynnoBow bopme paboTa BbINonHAETCs rpynnor (koMaHgown). Mpu nHausmayanbHonm dopme
obyvarLwmmmncs BeINOMHAKTCA HAMBMAYaNbHbIE paboThbl.

Mo kaxpgon nabopaTtopHon paboTe MMEKTCA METOAUYECKME yKaszaHMs MO MX BbIMOSHEHMWIO, BKMKOYaoLme
HeOOXOOUMBIN TEOPETUYECKUA W NPAKTUYECKUA MaTepuan, COoAepXxaliue SMnNemMeHTbl U NocnegoBaTerbHYyH
WHCTPYKLUMIO NO NpoBeAEeHM0 BbIOpaHHOM paboThl, MHAMBUAYaNbHbIE BapuaHTbl 3agaHun, TpeboBaHus n gopmy
OTYETHOCTM NO AaHHou paboTe.

3. MeTogunyeckue ykasaHuUs Npuv NoAroToBke U paboTe Ha NPaKTU4YECKOM 3aHATUM

MpakTuyeckne 3aHATMA MO AMCUMNIIMHE NPOBOOATCS B LensX BblpaboOTKM MNpPaKTUYECKUX YMEHUR W
NpnodpeTeHnst HaBbIKOB B peLleHnn NpodeCcCMoHarnbHbIX 3aaau.

MoproToBka oGy4YaroLEerocst kK NPakTMY4ECKOMY 3aHATUIO NPOM3BOAMTCA MO BOMpocaM, pa3paboTaHHbIM A5is
KaXXgon TeMbl NpaKTUYeCKUX 3aHATUA u (unu) nekuun. B npouecce MOArOoTOBKM K MPaKTUHECKUM 3aHATUAM,
Heobxogmmo obpaTuTe 0coboe BHMMaHUE Ha CaMOCTOSITENIBHOE U3YYeHME PEKOMEHAOBAHHON NUTepaTyphbl.

PaboTta cTygeHTOB BO BpeMsi MPaKkTUYECKOro 3aHATWUSI OCYLLECTBMSIETCA Ha OCHOBE 3afaHwuii, KOoTopble
BblAaloTCs 00yyaloLWmMMcs B Ha4Yane nnm Bo BpeMs 3aHATUA. Ha NnpakTu4eckmx 3aHATUAX NPUBETCTBYETCS akTUBHOE
yyactme B 06CyXaeHUM KOHKPETHbLIX CUTyaLMin, CMOCOBHOCTb HA OCHOBE MOJTYYEHHbIX 3HAHUN HAaXOAMTb Haubornee
apbeKkTnBHbIE peLLEeHUs NMOCTaBMNEHHbIX NMPOGneM, yMeTb HaxoauTb MOME3HbIW OOMNOMHUTENBHBIN MaTepuan no
TeMaTuke 3aHAaTMW. Ha npakTudeckmx 3aHATUAX obyyarolimecs OOMKHbl yMeTb BblpaboTaTb onpeaeneHHble
peLueHust o o6o3HavyeHHoM npobreme. B 3aBUCMMOCTM OT CINOXHOCTU Npeanaraembix 3agaHuii, Lenen 3aHaTus,
obLen noaroToBku OOyvalLUXCsl MpenogaBaTenb MOXET rnofckasaTb 00y4yarolMMCs anropuTM peLleHnsa unm
nepBoOe OencTBue, UM ykasaTb oblliee HanpaBneHue paccyxaeHui. MNonydeHHble pesynbTaTtbl 00CyXaalTca C
No3nLUA UX afeKBaTHOCTU NN 3PEKTUBHOCTU B PACCMOTPEHHON CUTYyaLNN.

4. MeTogunyeckue ykasaHusi o camocTosiTeNIbHOM paboTe

OpraHu3aums caMoCTOATENbHOM paboThl 0OYyYaOLIMXCA OPUEHTUPYETCS Ha aKkTUBHbIE METOObl OBNafeHus
3HaHWAMU, pasBUTME TBOPYECKNX CNOCOBHOCTEN, Nepexon OT MOTOYHOro K MHAMBUOYaNM3MpoBaHHOMY 0Oy4YeHuUIo C
y4yeToM NoTpebHOCTEN 1 BO3MOXHOCTEN 0by4YatoLLerocs.

CamoctosiTenbHas pabota ¢ y4yebGHuKamn, yd4eOHbIMM MOCOOMSIMM, HAY4YHOWN, CMNPaBOYHOW NUTEPATYpPOW,
MaTepuanamu nepuogumyecknx n3gaHunm u NHtepHeta siensdetca Haubonee ahpekTUBHBIM METOLOM MOJTyYEeHUs
OONOSMHUTENbHBIX 3HAHWA, MO3BONSIET 3HAYMTENbHO aKTMBU3MPOBATb MPOLLECC OBnageHus uHdopmaumen,
cnocobcTByeT Gonee rnmybokomy yCBOEHMIO M3yyaemoro maTtepuana. Bce HOBble MOHATUS MO udyvyaemowm Teme
Heo6xoOMMO BblyYMTb HAN3YCTb.

CamocTosTenbHas paboTta peanusyeTcsi:

® HEMOCPEACTBEHHO B NMpoLiecce ayanTOPHbIX 3aHATUN;



® Ha NeKUnsaX, NPakTUYECKMX 3aHATUSX;

e B KOHTaKTe C nNpenogaBaTeneM BHE paMOK pacrnuncaHus;

e Ha KOHCyNnbTaumsix MO y4eOHbIM BOMpPOCaM, B Xo4e TBOPYECKMX KOHTAKTOB, MpU MUKBMZALMM
3a00JPKEHHOCTEW, NPY BbINONIHEHUN NHAMBUAYamNbHbIX 3a0aHWA U T. 4.;

® B METOAMYECKOM KabuHeTe, JOMa, Ha kadeape Npwv BbIMOSIHEHMN 06y4YatoWMMCH yH4EOHbBIX Y NPaKTUYECKNX
3agav.

O peKkTnBHLIM  CPeaCTBOM  OCYLUECTBNEHUs OByvyawlmmcs camocToaTenbHoW paboTbl  sBNSeTCS
3ANeKTpoHHasa MHopMaLnoHHO-06pa3oBaTenbHas cpefa yHMBEpPCUTETA, KoTopas obecnevmBaeT 4OCTYN K y4€OHbIM
nnaHam, pabouynm nporpaMmmam AUCUMNIMH (MOAyNen), NPakTuK, K n3gaHNsIM 3NEKTPOHHbIX BUBNNOTEYHBIX CUCTEM.

5. MeTogunyeckue ykazaHUA NO BbIMONHEHUIO KYPCOBOIro NpoekTa

TekcToBas YaCcTb KypCOBOIrO NPOEKTa COAEPXKUT cneaytoLme CTPYKTYpHbIE 3NIeMEHTbI:

- 3agaHve Ha KypCcOBOW NPOEKT.

- CopepxaHue.

- 3agaHne Ha NnpoeKkTnpoBaHme

- Pacyet 06beMOB NpoayKTOB cropaHnsi, 06beMHbIX 0MEN TPEXaTOMHbIX ra3oB

- TennoBow GanaHc KOTEMNbHOro arperaTa U onpegeneHve pacxoga Tonnmea

- Pacyet TennoobmeHa B ToOmMKe

- Tennosow pacyeT 1-ro KOHBEKTUBHOIO My4Ka

- TennoBow pacyeT 2-ro KOHBEKTUBHOIO My4Ka

- Tennosow pacyeT BOAAHOIO 9KOHOMansepa

- KomnoHoBka BOAsiIHOrO aKOHOMam3epa

- Pacuet HeBsi3kn GanaHca koTna

- Cnncok ncnonb30oBaHHbIX MCTOYHUKOB.

- MNpunoxeHns.

MpaBuna oopmneHns KypcoBoro npoekTa.

Mpun ocdopmneHnn TekCcTa NpoekTa criegyeT yuuTbiBaTb, YTO OTKpbIBAeTCA paboTa TUTYNbHBIM UCTOM, rae
yKa3blBaeTCs MOSIHOE Ha3BaHMe BeOOMCTBa, yHMBepcuTeTa, dakynbTeTa, kadedpa, TEMa KypCOBOro MpOeKTa,
dhamnnum aBTOpa M NpenogasaTensi, MECTO U rof HanucaHms.

Ha cnegytowen ctpaHvue, NOMELLAETCsl OrfaBfieHMe C TOYHbIM Ha3BaHWEM KaXKOoOW rnaBbl (CMbICIIOBOW
4YacTu) N yka3aHMeM HavarnbHbIX CTPaHWLL.

O6wwit 06 bem KypcoBOro NpoekTa He fomkeH npesbiwaTh 30 -40 cTpaHuy, (6e3 NpUnoXeHuin) 4ns ne4aTHoro
BapuaHTa. TekcT nedataetcs Ha nucTte opmata A4. AB3al gormkeH paBHATLCS YeTbipem 3Hakam (1,0 cm). Monsa
CTpaHuupl: nesoe — 2,5 cm, npasoe - 1,0 cM, HUXKHee - 2 cM, BEpxHee 2 cM. TekcT neyataetcs yepes 1,0 nHtepsan
B TEKCTOBOM pepaktope Microsoft Word; wpudT Arial, pasmep wpudTa - 12 nr.

Kaxkgas cTpykTypHas 4acTb KypCOBOro NpoekTa (BBeAEeHMWE, MaBHaga 4yacTb, 3aKnioveHne 1 T.4.) HaumMHaeTcs
C HOBOW CTpaHuubl. PaccTtosHne mexay rnaBomn (CTPYKTYPHOW 4acTbio) M CreaylowmM 3a Her TeKCTOM, a Takke
Mexay rrnaBov u naparpacdoM cocTaBnsetr 2 uHTepBana. Kaxpgoe npunoxeHue Takke nomellaeTcsl Ha HOBOM
cTpaHuLe.

Mocne 3aronoBka, pacnonaraemoro nocepeanHe CTPoKW, He CTaBuUTCA Touka. CTpaHMLbl KYpCOBOroO NpoekTa
HyMepyloTCsl B HapacTarwLwem nopsake. Homepa cTpaHul CTaBATCA BHM3Y B CepeduHe nucTa. TUTYNbHbBIN NUCT
BKIOYaeTCcs B OOLLyH0 Hymepauuio, HO HOMEp CTpaHuubl Ha HEM He npocTaensieTcs (3TO He OTHOCUTCA K
cofepxaHuio).

B TekcTe nHMumManbl aBTOPOB yKasblBaOTCA nepes aMunmsamMu.

Lntatel (gatoTca B kaBblukax), uudpbl M pakTbl, NpUBELEHHbIE B TEKCTE, OOSMKHbI COMPOBOXAATbCA
ykadaHmaMmn nctouHukos. Obpasel: «KoHuenums — 3To COBOKYNHOCTb OCHOBHbLIX MAEN, ONpeaeneHHas TpaKToBKa,
OCHOBHasA TOYKa 3pEHUS Ha Kakoe-rnvbo sBMEeHME WU COBOKYMHOCTb SABNEHWW» [2], rae 2 — HOMEpP KHUrK u3
Bubnumorpaduyeckoro cnucka.

Ecnn Heob6xoammo ykasaTb HECKOMBbKO MCTOYHUKOB, TO pasdefieHne OCyLeCcTBNATb 3HAKOM «;»: [1; 3]

Mpun UMTUPOBaHUKM TEKCTA C ONyCcKaHWeM OLHOrO UM HECKOSBbKMX CIOB Unu npeanoxeHun (6es ywepba ans
KOHTEKCTa) BMECTO U3bSTbIX CITOB CTAaBUTCSt MHOroToume. bubnuorpadusa odopmnseTcsa B andaBUTHOM NOpsiAKe B
COOTBETCTBMU CO CTaHAAPTaMMu.

O6bem rpachmyeckon YacTy NpoekTa cocTasnsieT 2 nucta popmarta A1, UMeoLWmnX CTaHAapPTHbIN WTaMn:
- KOHCTPYKLMS KOTNna
- KOHCTPYKLMS BOOSHOIO 3KOHOMaw3epa.

6. MeToanyeckune ykazaHusi npu HaNnMcaHUM KypcoBow paboTbl

KypcoBasi paboTa nMeeT Lenbio HayunTb CTYAEHTOB CaMOCTOSITENIbHO NPUMEHSATh MOJTyYEHHbIE 3HAHWUS ONS
KOMMJIEKCHOMO PeLLEHNS KOHKPETHBIX TEOPETUYECKNX UINN NPAKTUYECKMX 3aad, NMPUBUTb HABbIKM CAMOCTOATENBHOIO
npoektupoBaHns. KypcoBad paboTa BbINOMHAETCA CTYAEHTOM  CaMOCTOSTENbHO MNO4  PYyKOBOACTBOM
npenogasartens.

CTpykTypa KypcoBoK paboTbl:

3agaHue

PacueT npuHUMNuansHoOM TeNMOBOW CXeMbl KOTENbHOW U ONpefdeneHue ee

NpOn3BOAUTENBHOCTHU



PacueT TennoBow cxeMbl KOTENbHON

AspogunHamMmuyecknii pacyeT

AapoamHamMumyecknii pacyeT ObIMOBOM TPYObl

PacueT 1 BbIGOp AbiMococa

PacuyeT 1 BbIGOp AyTHEBOro BEHTUNATOPA

Moabop BcnomoratensHOro obopyaoBaHust

Beibop aeaspatopos

PacueT v BbIOOp NUTaTENbHOrO Hacoca

PacueT v BbIOOp ceTeBbIX HACOCOB

PacueT v BbIOOp NOANUTOYHBIX HACOCOB

PacueT n nogbop TennoobMeHHbIX annapaTos

PacueTt TennoobMeHHbIX annapaToBe 3aKknoyeHme

3akntoyeHve

CMMWCOK NnuTepaTyphl;

NPUNOXEHNS.

B 3aknoyeHun kypcoBon paboTbl AalOTCHA KpaTkMe BbiBOAbI, MOMyYEeHHble B pesynbTaTe uccrneaoBaHus
npobnemsl, a Takke NpakTU4eCcKMe pekoMeHaaunn N npeanoxXeHus.

B cnucok nutepaTypbl CTyOEHT BKIIOYAET TOMbKO T€ JOKYMEHTbI, KOTOpPbIE OH MCMOMb30Basl MPU HanMcaHun
KypcoBow paboThbl.

B npunoxeHun cogepXXmTcs UNNoCTpaTuUBHLIA MaTepuan. TekCT KypcoBow paboTbl ohopMnsieTcs Ha niuctax
6enown 6ymarv ctaHgapTHoro chopmata (210 x 297 mm). Kaxxgas cTpaHvLa OCHOBHOMO TEKCTa U NPUMNOXEHUIA JOMKHA
umeTb nons: nesoe — 30 MM, BepxHee — 20 MM 40O OCHOBHOrO TekcTa, npaBoe — 10 MM, HMXHee — 25 MM, Tekct
Habupaetcs wpudTtom Arial, paamep 14 yepes 1,5 nHtepsana.

O61bem rpadmdeckon yacTu npoekTta coctaBnsaet 1 nuct oopmarta A1, MeroLWwnx CTaHAAPTHBIA WTaMmn:
- TennoBas cxeMa KOTeNbHOMN.

7. MeToanyeckune ykazaHusi npu HanMcaHum n opopMreHNn KOHCNeKTa

KoHcnekT — Hanbornee coBeplleHHast n Hanbornee cnoxHas opma 3anmcu. CrioBO «KOHCMEKT» MPoncxoaunTt
OT NaTMHCKOro «conspectus», YToO 03Ha4aeT «0630p, U3noxeHue». B NpaBnnbHO COCTaBNEHHOM KOHCMNEKTe 0BObIYHO
BblJENIEHO CaMOe OCHOBHOE B M3y4aeMOM TEKCTe, COCpPedoTOHMEeHO BHMMaHue Ha Havbonee CyLeCTBEHHOM, B
KpaTKMX M YETKUX (POPMYIIMPOBKax 0606LLeHbI BaXHble TEOPETUYECKUE MOSIOXKEHUS.

KoHcnekT npepctaensieT cobon OTHOCUTENbHO noapobHoe, nocrefoBaTeNbHOE WU3NOXEHUE copepXaHus
npoYnTaHHoro. Ha nepBbix nopax uenecoobpasHo B 3anucsax bnwxke gepxatbcs TeKCTy, npuberas 3ayacTylo K
nNpsiMOMY LIMTUPOBaHWIO aBTopa. B ganbHelwem, Nno mepe BbIpaboTKM HAaBLIKOB KOHCMEKTMPOBAHWS, 3anncu oyayT
HocUTb ©onee CBODOAHBIN M CXaTbI XapakTep.

KoHcnekT kHurn obblyHO BedeTcs B TeTpagn. B camom Havane KoHcnekTa ykasbiBaeTcs hamunus aBtopa,
nonHoe Ha3BaHve NPou3BeAeHUs, U30aTenbCTBO, rog U MecTo n3gaHus. Mpu umTupoBaHmn obasaTenbHas cebifka
Ha cTpaHuuy kHurn. Ecnn untaTa B3dTa M3 cobpaHus COYMHEHUN, TO Heo6XoAMMO yKasaTb COOTBETCTBYHOLLMA TOM.
CnegyeT MNOMHMTb, YTO YeTkas CCblIIKA Ha WCTOYHMK — HEMNpeMeHHOe MpaBwuio KOHCMeKkTuposaHus. Ecnn
KOHCNEKTUPYeTCs CTaTbs, TO yKa3blBaeTCs, rge v koraa oHa bbina HanevaTaHa.

KoHcnekT nogpasgensietcs Ha 4acTu B COOTBETCTBMM C 3apaHee npodyMaHHbIM nnaHoM. [yHKTbl nnaHa
3anncbiBalOTCA B TEKCTE WM Ha Mongax KoHcrnekTa. lNMucaTb ero pekomeHayeTcs 4eTko M pas3bopumBo, Tak Kak
HebOpeXHas 3anMcb C TeYEHWEM BPEMEHM CTAHOBUTLCS MarnonoHATHOW Ans ee aBTopa. CyllecTByeT MpaBumio:
KOHCMNEKT, COCTaBMNEHHbIN ANns cebs, 4OMmKeH ObITb MO BO3MOXHOCTU HAanMcaH Tak, YToObl ero fierko npoymTan, u KTo-
nmbo Opyromn.

®opmbl KOHCMEKTa MOTyT OblTb pasHbIMU U 3aBUCAT OT €ro LeNieBOro HasHayeHus (M3ydeHne martepuana B
LenoM unu nofd onpegeneHHbIM Yriiom 3peHunst, NOAroToBKa K AOKNady, BbICTYMNEHUIO HA 3aHATUM U T.4.), a TaKkke
OT xapakTepa npoussBegeHus (MoHorpadus, cTaTtbs, AOKYMEHT U T.n.). Ecnm peyb nget npocto o6 m3noxeHuun
cogepXaHusa paboTbl, TEKCT KOHCMeKTa MOXeT ObiTb CNMOLWHbIM, C BbleNEHMEM OCOB0 BaXKHbIX MOMOXEHWUN
noavyepKnBaHUEM Urnm pasnmyHbIMU 3HAYKAMMU.

B cnydyae, korga He OrpaHWM4MBalOTCA MEpPeroXeHUeM CoaepXkaHus, a (PMKCUpPYT B KOHCMEKTe U CBOU
COOCTBEHHbIE CYXXAEHWUS MO OAHHOMY BOMPOCY WM AOMOMHSAIOT KOHCMEKT COOTBETCTBYHOLUMMK MaTepuanamm mx
OPYrMX UCTOYHMKOB, crefyeT OTBOAMTL MECTO AN Takoro pofa 3anucein. PekomeHayeTcs pasgenuTb CTpaHuubl
TeTpagu nororamMm nNo BepTUKanM W B NEBOW 4YacTW BECTU KOHCMEKT MNpOM3BEAEHUs, a B MNpaBo/ CBOU
OOMONHUTENbHbIE 3aNNCK, COBMELLAS NX MO COOEPXKAHUIO.

KoHcnektvpoBaHne B Oonblien Mepe, 4YeM pyrve Buabl 3anvcei, nomoraeT BblpabaTblBaTb HaBbIKM
NpaBWUibHOrO U3MNOXEHUS B NMCbMEHHON (hOPME BaXkHble TEOPETUYECKUX U NPaKTUYECKMX BOMPOCOB, YMEHME YETKO
nx chopmynmpoBaTb U ACHO M3naraTb CBOMMW CIIOBAMMU.

Takvm obpa3om, cocTaBrieHme KOHCnekTa TpebyeT BAyMuMBON paboTbl, 3aTpaTthbl BPpEMEHW U Tpyda. 3aTo BO
BPEMSI KOHCNEKTMPOBaHUS NpuobpeTaroTcsl 3HaHUA, co3gaeTcs ooHA 3anucen.

KoHcnekT MmoxeT BbiTb TEKCTyanbHbIM UMK TeMaTUYeckMM. B TeKCTyanbHOM KOHCNEKTE COXpaHsieTCH norvka
N CTPYKTypa M3y4aemoro npov3BeaeHuns], a 3anicb BegeTca B COOTBETCTBMM C pacnosioXeHMemM maTtepuana B KHure.
3a OCHOBY TeMaTu4yecKkoro KoHcnekTta 6epeTcs He nnaH Npou3BedeHus, a codepXaHwe Kakom-rnmbo Tembl mmu
npobnemsl.

TeKkcTyanbHbIV KOHCMEKT XenaTenbHO HadunHaTh Nocre TOro, kak BCA KHUra NnpodmnTaHa 1 npogymaHa, Ho 3To,
K coxareHuio, He Bcerga BO3MOXHO. B nepByto ovepeab HEOOX0AMMO COCTaBUTL NiaH Npou3BefeHNst MUCbMEHHO



UNU MbICNEHHO, NMOCKOMbKY B COOTBETCTBUM C STUM MNNAHOM CTPOUTCS AanbHenwasa pabota. KoHcnekT BkroyaeT B
cebsi Te3nChbl, KOTOPbIE COCTABMSIOT, €ro OCHOBY. HO, B OTNn4YMe OT T€3UCOB, KOHCMEKT COOEPXUT KpaTKyl 3anunchb
He TONbKO BbIBOAOB, HO M AOKa3aTenbCTB, BNNOTb A0 hakTuyeckoro matepuana. MiHaye roBopsi, KOHCNEKT — 3TO
paclMpeHHble Te3UCbl, AOMOSIHEHHbIE PaCCYXOEHUAMU U [oKaszaTenbCTBaAMU, MbICNAMU U COOBpaxKeHUsMU
cocTaBuUTens 3anuncu.

Kak npaBnno, KOHCNEKT BKMoYaeT B cebs 1 BbIMUCKW, HO B HEFO MOTYT BONTW OTAEMNbHbIE MECTa, LUTUPYEMbIE
[OOCITOBHO, a Takke akTbl, pumMepbl, undpbl, Tabnuubl 1 cxeMbl, B3siTble U3 KHUMN. CriegyeT NOMHUTb, Y4TO paboTa
Ha[, KOHCMEKTOM TONbKO Torga OyaeT TBOPYECKON, Korga OHa He OrpaHuYeHa TEKCTOM M3y4aeMoro Npov3BeOEHNS.
Hy>XHO JOMOMNHATL KOHCMEKT AAaHHBIMU U3 APYIMX UCTOYHUKOB.

B koHcnekTte HeobxoAuMMO BbIAENATb OTAENbHbIE MecTa TeKcTa B 3aBUCUMMOCTU OT UX 3HAYMMOCTU. MOXHO
Nnonb3oBaTbCs pasfMyYHbIMK cnocobamu: NoaYepKUBaAHUAMMK, BOMPOCUTESNBHBIMU U BOCKNMLATENBHLIMW 3HAKaMMU,
pennvkamMmn, KpaTtkKMMmn oLeHKamu, nucaTtb Ha NosisiX CBOMX KOHCMEKTOB CIIOBA: «BaXHO», «OYEHb BaXKHO», KBEPHOY,
«XapaKTepHO».

B KoHCRNeKT MOoryT nomeLlaTbCst AMarpamMmmbl, CXembl, Tabnuubl, KOTOpble NpuaaayT eMy HarnsagHoCTb.

CocTtaBneHnio TemMaTU4yecKoro KOHCMeKTa MnpedlecTByeT TuaTenbHoe u3ydyeHne BCEW nuTepartypebl,
nogobpaHHOM ANa packpbiTUS AaHHON TeMbl. BbiBaeT, 4To kakaa-NnMbo Tema paccmaTpuBaeTCsi B HECKOMbKUX rnaBax
UNU B pasHbiX MecTax KHUrM. A B KOHCMEKTe BeCb MaTepuan, OTHOCALWMIACA K Teme, OyaeT cocpefoToYeH B OQHOM
MecTe. B nnaHe KoHcnekTa pekoMeHayeTcs AenaTtb MNOMETKU, K KaKMM UCTOYHMKaM (BNIOTb 4O CTPaHWLbl) NpuaeTcs
obpaTuTbCa ANns pacKkpbiTUS BOMPOCOB. TeMaTUYECKNA KOHCNEKT COCTaBNseTCsl OObIYHO ANns TOro, 4Ytodbl rny6xe
N3y4nTb onpedeneHHbii BONpoc, NoaroToBMTLCA K AoKnaay, NekuMn Unn BbICTYMMAEHMNIO Ha CEMUHAPCKOM 3aHSATUN.
Takol KOHCMEKT MO COAepXaHuio npubnumkaeTtcsa K pedpeparty, Aoknagy no u3bpaHHOW TeMe, OCOBEHHO ecnu
BKIOMaeT 1 cobCTBEHHbIN BKaz B U3ydeHne npobnemsi.

8. MeToagunyeckue ykasaHusi No NnoAaroToBke K yCTHOMY onpocy

CamocTtosaTenbHas pabota oOyyalolmMxca BKMHOYaeT MOAroTOBKY K YCTHOMY OMPOCY Ha CeMWHapPCKMX
3aHATMAX. Onsa aToro obyvarlmincs ulyyaeT NeKumMm, OCHOBHYIO M AOMOMHUTENbHYIO NuTepaTypy, nybnukauum,
nHdopmaumio 13 NHTepHeT-pecypcoB. Tembl U BONPOCH! K CEMUHAPCKUM 3aHATUSM, BONPOCHI NS CAMOKOHTPONS
0oBOAATCs 0 obyvarwwmxcs 3apaHee. O deKTMBHOCTb NOATOTOBKM 0BYYarOLWMXCS K YCTHOMY OMNpOCY 3aBUCUT OT
KayecTBa O3HaKOMIIEHUSI C PEKOMEHAOBAHHOW nuTepaTypol. [Ons noaroToBKUM K YCTHOMY OMpPOCY Heo6XxoaMmo
03HaKOMUTbCH C MaTepuarnoM no TeMe ceMmMHap 1 06paTuTb BHUMaHWE Ha YCBOEHWE OCHOBHBIX MOHATUI M3y4aeMon
TeMbl, BbIIBUTb HEACHblE BOMPOCHI U NogobpaTtb AOMOMHUTENbHYK NUTEPAaTypy ANs MX OCBELUEeHWs, COCTaBUTb
Te3MCbl BbICTYNIEHUS MO OTAENbHbIM NPO6eMHbIM acnektam. B cpegHem, nogrotoBka K yCTHOMY ONpOCY MO OAHOMY
CeMMHapPCKOMY 3aHATUIO 3aHUMaeT OT 2 40 4 Yacos.

9. MeToagnyeckue ykazaHuUsl N0 KOHCMNEKTUPOBaHUIO NUTepaTypbl

HanvcaHve koHcneKkTa NepBOMCTOYHMKA (CTaTbK, MOHorpadun, yuebHuka, KHirv 1 np.) npeacrasnset cobom
BMA, BHeayaWTOPHON CaMOCTOSATENbHOM paboTbl CTyaeHTa No co3gaHunio ob3opa nHdopmaumu, cogepxallencs B
obbekTe KOHCNeKTUpoBaHus, B Gonee kpaTkom ¢opme. B KoHcnekTte AOMmMKHbl OblTb OTPaXKeHbl OCHOBHbIE
NpUHUMNManbHbIe NONOXKEHUS UCTOYHMKA, TO HOBOE, YTO BHEC €r0 aBTOP, OCHOBHbIE METOAONOMMYECKNE NONOXEHNS
paboTbl, apryMeHTbl, 3Tanbl AoKka3aTenbCTBa 1 BbiBOAbI.

MeToguyeckne pekoMeHgaumm No KOHCNEKTUPOBaHUIO y4eBHOM 1 Hay4YHOW nuTepaTypbl:

+ 3anuwunTe Ha3BaHMe KOHCNEKTUpyemon paboThl 1 ero BbIXOAHbIE AaHHbIE.

« CocTaBbTe MfiaH NPOYUTAHHOrO Martepuana, NyHKTbl KOTOPOro MOryT nocrnegoBaTenbHO pacnonaratbcs B
TEeKCTe MaTepuana unv Ha nonsx.

* [pun cocTaBneHWn KOHCNeKTa cTapaTech U3naraTb MbICINM aBTOpa KOHCNEKTUPYEeMOW BaMmn paboTbl CBOMMM
crnoBamu. OTO MO3BONUT BaM NyyLle OCMbICIUTb TEKCT.

* BolpaboTtanTe cuctemy yCroBHbIX COKpaLLleHWI, KoTopble OyayT NOHATHbI M NO3BOMAT COKPATUTL BPEMS Ha
3anucb MHdopmMauumm.

» Oenavite TekcT «4ntabenbHbIM», T.€. CTPYKTYPHO pacnonaravte ero Ha nucTe, BBOAUTE He TOMbKO KpaTkue
COKpaLleHuWs 1 YCNoBHbIE 0603Ha4YEHUS, HO N CXEMBI.

* Ecnu B TekcTe KOHCnekTa uuTaTbl MepemexarTcsa C BalMMuM MbICnSMKM, He 3abbiBaeTe oTMeuvatb
LUUTMPYEMbIV TEKCT KaBblYKaMMU.

* Ha nonsax ob6s3aTensHO 0OTMeYanTe HoMepa CTpaHuL, KOHCNEKTUPYEMON CTaTbW.

10. MeToanyeckue ykasaHuA No NoAroToBKe K TeCTUPOBaHUIO

TecToBble 3afaHuMa — cuUCTEMa CTaHAAPTU3UPOBAHHLIX 3aJaHWK, MO3BONAIOLWAs aBTOMaTU3MPOBaATb
npoueaypy U3aMepeHusi ypoBHsi 3HaHWUIN 1 YMeHWIA obyyatoLLerocs.

YcnelwHoe BbINOSIHEHNE TECTOBbLIX 3a4aHUN SiBNSeTCs HeoOXOAMMbBbIM YCMOBMEM WTOrOBOW MOMOXMTENbHON
oueHKkW. BbinonHeHve TecToOBbIX 3agaHui npegocTaBnseT o6yyalolMMCs BO3MOXHOCTb CaMOCTOSTESbHO
KOHTPONMpOBaTb yPOBEHb CBOWX 3HAHWI, OBHApyxuBaTb Npoberbl B 3HAHUSX U NPUHUMAaTb Mepbl MO UX FIMKBUAALMN.
dopma M3NoXKeHUs TECTOBbIX 3a4aHW MO3BOMSET 3aKPEeNUTb M BOCCTAHOBUTb B NaMSATU NPONOEHHbIN MaTtepuarn.
TecToBble 3agaHWsi OXBaTbIBAOT OCHOBHblIE BOMPOCLI MO M3yyaemon Teme. [Ana opmupoBaHus 3apaHun
MCrnonb3oBaHa Kak 3akpbiTas, Tak U OTKpbiTas hopma. Y obydatowerocs eCtb BO3MOXHOCTb BbibOpa NpaBUbHOMO
OTBeTa UMM HECKOMbKNX NPaBUIibHbIX OTBETOB U3 YuUCria NPeasioXeHHbIX BapuaHToB. [ns BbINOMHEHUS TECTOBbIX
3agaHui  obyvawwmecs [AOMKHbl U3yYMTb JEKUMOHHBbIM MaTepuan Mo Teme, COOTBETCTBYHOLUME pas3genbl
nuTepatypbl No aucumnnuHe. KOHTPOMbHbIN TECT BbINOMAHAETCA OOy4YaloLlWMMCs CaMOCTOATENbHO BO BpPEMS
NPaKTUYECKUX 3aHATUN.



11. MeToaun4yeckue ykazaHusi Npu HanucaHum oTyeTa

CTtpykTypa oTyeTa:

* TUTYNbHbIN INCT,

* cofep>xaHne KOHTPOonbHOW paboTbl,

* OCHOBHas 4YacTb OT4YeTa,

* BbIBOAbI MO paborTe,

* CMMCOK NCMONb30BaHHOW NUTEPaTYpbI.

O6bem oTyeTa Ao 15 cTpaHuUL, MaLLMHOMUCHOTO TekcTa Yepes 1.5 nHrtepeana. B KOHTponbHOM paboTe AOMKHO
ObITb OTpaXXEHO yMeHWe CUcTeMaTu3npoBaTb, aHanuaMpoBaTb, 0000wWaTtb, AenaTb BbIBOAbI W CBA3bIBaTb
TeopeTu4eckune 3HaHus C NpakTMKon. B TekcTe Heo6Xx0aNMO BbIAENWUTE OCHOBHbIE MOEWN 1 NPEaSIOKUTL COOCTBEHHOE
OTHOLUEHME K HMM, OCHOBHbIE MOMIOXKEHUS OTYETa KenaTernbHO WNMICTPMpoBaTh CBOMMU nNpumepamu. B TekcTe
HeobxooMMO AenaTh CCbIfKM Ha UCNOMb30BaHHY NUTEpaTypy C yKkasaHWem CcTpaHul. B oTyeTe AOMKHbI aKTUBHO
NCNonb30BaTbCA HE MeHee 3 UCTOYHUKOB.

6. MepeyeHb y4eGHOI NuTepaTypbl M y4eOHO-MeToAUYEeCKOro obecneveHns AN CaMOCTOATENbHOM

paboThbl
Tabnuua 11
KHu | Jlutepa
XKH Typa
(S]]
¢o
HAO
Ne (Ko
n ABTOp(bl), HAUMEHOBaHWE, MeCTO, rof U3aaHus ) AnAa
/ (ecnu ecTb, yKkasaTtb «rpud») nnn | yue jcam
n ’ ane |b6Ha |ocT.
KTp | A |pab
OH. oThbl
pec
ypc
(9P
)
1. | TennoreHepupytoLwme yCTaHOBKM: KOHCTPYKLMSA, NPUHUMN paboTkl koTnoB Tuna E(OE) n Tennosoi OP + +

pacyeT kotna E(OE)-10-14IM: y4e6. nocobue / A. I'. Canos, A. A. l'aBpunosa, Camap. roc. TEXH. yH-T,
TennorasocHabxeHune n BeHTUnAUuS. - Camapa: 2017. - 86 ¢
https://elib.samgtu.ru/getbook?uid=els_samgtul|elib]|OKLQtdC_0LvQvnNx80KHQsSNC70L7Qsnx8NjIXLjE
4KDA3NS44KS_QoSAXNjUtMzMwMTkzfHWVMjAXNy_QodCwOLvQVtCyL9Cj0YHRgtCwOL3QvtCyOLr
QuC9kb2MucGRm

2. | KomnoHoBKka v TennoBon pacyet noBepxHocTen Harpea 6apabaHHoro kotna TM-230: yyeb. nocobue / | 3P + +
A.T. Canos, Camap. roc. TexH. yH-T. - Camapa: 2017.-72 ¢
https://elib.samgtu.ru/getbook?uid=els_samgtul|elib]|0JrQvtC80L_Qvnx80KHQsNC70L7Qsnx8NjIXLjE
4MS4xMjYoMDc1LjgvOKEgGMTY 1L Tk4 ODMOMnx8LzIwMTcvOKHQsNC70L7Qsi_QmtC-
OYLQUIOGLL2RvYy5wZGY

3. | MpoekTnpoBaHMe oTONUTENBLHO-NPON3BOACTBEHHOM KOTENbHON: y4eb. nocobue / A. I'. Canos, A. A. oP + +
LibiHaeBa, Camap. roc. TexH. yH-T, TennorasocHabxeHne n sBeHTunauus. - Camapa: 2017.-80 ¢
https://elib.samgtu.ru/getbook?uid=els_samgtul||elib||0J_RgNCOLXQunx80KHQsNC70L7Qsnx8NjIXLjE
4AMigwNzUuOCKvOKEgMTY1LTYwODYYMHX8LzIWMTcvOKHQsSNC70L7Qsi_Qn9GAOL7QtdC60YLQu
NGAOL7QstCwOL3QUNCI1L2RVYYy5wZGY

4.| OunureHckmin H.B., MNaspunosa A.A., LlaneHko M.B. 3P + +
Humurenckuii, H.B. [TocTpoenue n naeHTHOUKAIMS MATEMAaTHIECKUX MOJENEH MPON3BOICTBEHHBIX CHCTEM :
yueb. mocooue / H. B. [lunurenckuii, A. A. I'aBpunosa, M. B. [lanenko; Camap.roc.TexH.yH-T.- Camapa, 2005.-
128 c..- Pesxxum mocryna: https://elib.samgtu.ru/getinfo?uid=els_samagtu||elib||1779

5.| KyauHos, A.A. Bbibop cocTtaBa ocHOBHOro o6opyoBaHus U pacyeT TennoBow cxembl TOL, : YyebHoe oP + +
noco6ue / A.A. Kyauros, J1.MN. Wenyaeko; Camapckuii rocyaapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET,
TennoBble anekTpuyeckne ctaHumm .- iagaHune 2-e nepepab..- Camapa, 2020.- 74 c..- Pexum
pocTtyna: https://elib.samgtu.ru/getinfo?uid=els _samgtul|elib||3925

6. | Bnacoea T.E., Beitumkos HO.C. P + +
Pacuer TerioBoi 3alMThI OTPAXKAAIONIMX KOHCTPYKIMH 3aHUH | METOJI. YKa3aHHUs K KypcoBoii paboTe o
cTpouTensHoi Teropusmke / Camap.roc.TeXH.yH-T, APXUTEKTYPHO-CTPOUTEIbHBIA HHCTUTYT, [ uapaBinka u
TerutorexHuka; coct.: T. E. Biacoga, 0. C. Berrunkos.- Camapa, 2005.- 44 c..- Pexxum nocryma:
https://elib.samgtu.ru/getinfo?uid=els _samgtu||elib||3129

7.| TennocHabxeHve 1 BeHTUNAUMS : KypcoBoe v avnnom.npoektnpoBaHune:Yyeb.nocobue / pea. b. M. oP + +
XpycTanes .- 3-e u3g.,ucnp.u gon..- M., N3g-Bo Accou.ctpouT.By3oB, 2008.- 783
c.https://elib.samgtu.ru/getinfo?uid=els_samgtul|catalog||102929

8. | BbiTunkos 10.C. P | + | +
TepMOZ[I/IHaMI/I‘IeCKI/Ie PacUCThl TEIUIOBBIX YCTAHOBOK : METOJUYCCKNE YKa3aHUSA K KprOBOﬁ pa60Te 10
JUCIHHUIIIINHC Texunueckas TEPMOJUHAMUKaA / CaMapCKI/Iﬁ I‘OCYIIapCTBeHHLIﬁ TEXHUYECKUHN YHUBEPCUTET,
Camapckuii TocyJapCTBEHHBIH apXUTEKTyPHO-CTPOUTENBHBIH YHUBEPCUTET, [ MApaBIiKa U TEIIOTEXHHUKA; COCT.
0. C. Borrunkos.- Camapa, 2006.- 28 c..- Pexxnm noctyma:

https://elib.samgtu.ru/getinfo?uid=els _samgtul|elib||4357



https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0KLQtdC_0LvQvnx80KHQsNC70L7Qsnx8NjIxLjE4KDA3NS44KS_QoSAxNjUtMzMwMTkzfHwvMjAxNy_QodCw0LvQvtCyL9Cj0YHRgtCw0L3QvtCy0LrQuC9kb2MucGRm
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0KLQtdC_0LvQvnx80KHQsNC70L7Qsnx8NjIxLjE4KDA3NS44KS_QoSAxNjUtMzMwMTkzfHwvMjAxNy_QodCw0LvQvtCyL9Cj0YHRgtCw0L3QvtCy0LrQuC9kb2MucGRm
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0KLQtdC_0LvQvnx80KHQsNC70L7Qsnx8NjIxLjE4KDA3NS44KS_QoSAxNjUtMzMwMTkzfHwvMjAxNy_QodCw0LvQvtCyL9Cj0YHRgtCw0L3QvtCy0LrQuC9kb2MucGRm
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0JrQvtC80L_Qvnx80KHQsNC70L7Qsnx8NjIxLjE4MS4xMjYoMDc1Ljgv0KEgMTY1LTk4ODM0Mnx8LzIwMTcv0KHQsNC70L7Qsi_QmtC-0YLQu9GLL2RvYy5wZGY
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0JrQvtC80L_Qvnx80KHQsNC70L7Qsnx8NjIxLjE4MS4xMjYoMDc1Ljgv0KEgMTY1LTk4ODM0Mnx8LzIwMTcv0KHQsNC70L7Qsi_QmtC-0YLQu9GLL2RvYy5wZGY
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0JrQvtC80L_Qvnx80KHQsNC70L7Qsnx8NjIxLjE4MS4xMjYoMDc1Ljgv0KEgMTY1LTk4ODM0Mnx8LzIwMTcv0KHQsNC70L7Qsi_QmtC-0YLQu9GLL2RvYy5wZGY
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0J_RgNC0LXQunx80KHQsNC70L7Qsnx8NjIxLjE4MigwNzUuOCkv0KEgMTY1LTYwODYyMHx8LzIwMTcv0KHQsNC70L7Qsi_Qn9GA0L7QtdC60YLQuNGA0L7QstCw0L3QuNC1L2RvYy5wZGY
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0J_RgNC0LXQunx80KHQsNC70L7Qsnx8NjIxLjE4MigwNzUuOCkv0KEgMTY1LTYwODYyMHx8LzIwMTcv0KHQsNC70L7Qsi_Qn9GA0L7QtdC60YLQuNGA0L7QstCw0L3QuNC1L2RvYy5wZGY
https://elib.samgtu.ru/getbook?uid=els_samgtu||elib||0J_RgNC0LXQunx80KHQsNC70L7Qsnx8NjIxLjE4MigwNzUuOCkv0KEgMTY1LTYwODYyMHx8LzIwMTcv0KHQsNC70L7Qsi_Qn9GA0L7QtdC60YLQuNGA0L7QstCw0L3QuNC1L2RvYy5wZGY
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1779
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3925
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3129
https://elib.samgtu.ru/getinfo?uid=els_samgtu||catalog||102929
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4357

9. | BbiTunkos t0.C. oP + +
TernoTeXHUYECKHUi pacdeT BOJOHArpeBaTeeil : MeToAnuecKne yKka3aHus K KOHTPOJIbHOI padore NO2 mo Kypcy
Tennomaccoobmen / Camapckuii rocy 1apCTBEHHBIN TeXHUUECKU yHUBepcuTeT, CaMapckuii rocy1apCTBEHHBII
apXUTEKTYPHO-CTPOUTEIILHBIN yHUBEpCUTET, 'uapapnuka u remnorexuuka; coct. 10. C. Beirunkos.- Camapa,
2006.- 39 c..- Pexxum nocryna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4355

Hocmyn obyqarowuxcsa k 9P HTE CamlTY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 311eKMpPOHHOL
UHgbopmayuoHHoU obpazosamernbHoU cpedbl yHusepcumema u catima HTBE Caml'TY o f102uHy u naposo.

7. MepeyeHb UH(POPMALIMOHHBIX TEXHONOIMI, UCNOSb3yeMbIX NPU OCYLLEeCTBNeHMN oGpa3oBaTeNnbHOro
npouecca no gucuunivHe (Mogyrio), BKIo4Yasa nepevyeHb NPorpaMMHoro oéecrneyeHus

Mpwn NpoOBeAEHMN  NEKUMOHHbIX  3aHATUN ncrnonb3yeTcs MynbTMMeannHoe  obopynoBaHue.
OpraHuzoBaHo B3aumMopencTBue obyvatouleroca UM npenogaBatenss C  UCMOMb30BaHMEM  3MIEKTPOHHOW
WHpopmaLmnoHHoM obpasoBaTenbHON cpeabl yHUBEpcUTEeTa.

MporpammHoe oGecnevyeHune

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBooGnapaTennb npoucxoXxaeHus
HasBaHue (nueHsnoHHoe unu ceoboaHo
n/n (npoussoauTens) (MHOCTpaHHoe nnu
pacnpocTpaHsiemoe)
OTEYECTBEHHOE)
1. |Adobe Reader CcBO6GOAHO pacnpocTpaHsiemMoe Adobe Systems Incorporated WHOCTPaHHOEe
2. |LibreOffice cB0O6OHO pacnpocTpaHsiemoe The Document Foundation WHOCTpPaHHoe
3. |CnpaBo4Ho-npaBoBas NNLIEH3NOHHOE HMNO «BMWA» oTeYecTBeHHoe
cuctema «KoHcynbTaHT
Mnocy
4. |AHTMBMpPYC Kacnepckoro JNIMLEH3NOHHOE JTabopaTtopusa Kacnepckoro 0TEYECTBEHHOE
8. MepeyveHb pecypcoB MH(OPMALUMOHHO-TENIEKOMMYHUKaLUMOHHON ceTu «MHTepHeT», npoceccnoHanbHbIX
6a3 gaHHbIX, MUH(POPMALNOHHO-CNPaBOYHbIX CUCTEM
Tabnuua 13
(]
:;I'_I HanmeHoBaHue Kpatkoe onucaHue Pexum poctyna
1 | OnekTpoHHO-6MbnnoTeyHasi cuctema OneKTpoHHO-6MBNMoTeYHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-bMGNMoTeYHasn cuctema OnekTpoHHasa bubnunoTeka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnunoteka

9. OnucaHue MaTepuanbHO-TeXHUYECKON 6a3bl, HeOOXO0AMMOW ANA OCYLUECTBIIEHUA Obpa3oBaTeNbHOro
npouecca no AucuunivHe

JleKUMOHHBIe 3aHATUA

AyauTopun Onsi NeKUMOHHBIX 3aHSATUIA YKOMMNIIEKTOBaHbl Mebenblo M TEXHUYECKUMU CpeacTBamu o0By4YeHus,
crnyxalmmu Ans npeacTaBneHuss y4eGHoW MHdopmauumM Gonblioi ayautopumn (Habopbl OEMOHCTPaLMOHHOO
o6opynoBaHus (MPOEKTop, 3KpaH, KOMMbIOTeP/HOYTOYK).

INaGopaTopHble 3aHATUSA

[lns naGopaTopHbIX 3aHATUIA MCMoNb3yeTcs ayanTopust « TennorasocHabxeHve U BEHTUNSALMUS» , OCHALLEHHas!
cTeHaamu 1 nabopaTopHbIMU YyCTaHOBKaMM

MpakTnyeckue 3aHATUA
AyouTtopun ans npakTMY4eCKUX 3aHATUI YKOMMIIEKTOBAHbI CNELManM3MpoBaHHON MeBenbio N TEXHUYECKNMU
cpeacTBaMy 00y4veHus (MPOEKTOp, SKpaH, KOMMbIOTEP/HOYTOYK).

CamocTtosTenbHasa pabora

MomMelleHns Ons camMoOCTOATENbHOM paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWMKOW C BO3MOXHOCTLIO
NOAKIIOYEHUS K CETU «NHTEPHET» N JOCTYNOM K 3NEKTPOHHOW MHpOopMaLnoHHO-obpa3oBaTenbHol cpege Caml TY:

e MeToAMYeCKU kKabuHeT (aya. 9).

10. PoHA OLEHOUHbIX CPeAcTB NO AUCLMNIINHE

doHO OLEHOYHbIX cpencTts And npoBedeHunsa TeKywero KOHTpOond ycneBaemMoCTn WU npomex(yTquoﬁ
atTectauum npeancrtasrieH B rlpl/lJ'IO)KeHI/lI/l 1.

MMonHbIN  KOMMNEKT KOHTPOJIbHbIX 3aJaHUN WU MHbIX mMaTtepunanos, HeobXxoauMMbIX AO5s OLeHMBaHUS
pes3yrnbTaTtoB 06y'~leHMﬂ no agucuuninnHe, npakTuke XpaHUTCcA Ha Ka(be/:lpe-paspa60TqMKe B 6yMa)KHOM n
AN1EKTPOHHOM BUae.


https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4355

MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB ANs NPoBeAeHUsI TEKYLLEro KOHTPONA ycneBaeMocT! U
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Koa n HanpaBneHne noaroToBKM
(cneunanbHOCTL)

HanpaBneHHoCTb (Nnpodmnb)
Ksanudukaunn

dopma obyueHus

lopg Hayana NnoAroToBKMU
Bbinyckarowan kadegpa
Kadeaopa-paspaboTumk
O6bem gMcUMNInHGI, Y. [ 3.e.

®dopma KOHTponsA (MpoMeXyTo4yHas
arrecraums)

08.03.01 CtpoutenbCcTBO

Tennora3socHabXeHue U BeHTUNALUA

6akanaBp

OYHas

2021

CTpoutenbcTBO

CTtpouTtenscTBO

216 /6

3a4eT, KYPCOBOM NPOEKT, IK3aMeH, KypcoBas paboTa




1. MNepeyeHb KOMMNETeHUMA, MHOUKATOPOB AOCTMXKEHUSI KOMMETEHUUIN U NPU3HAKOB NPosIBNIeHUs
KOMMeTeHUUN (0ecKpUnNTopoB), KOTOPbLIMU AOIKEH OBrageTb o6yvalomiics B Xxoae 0CBOeHUsA
o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kon HanmeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbi) KOMMNeTeHuun KOMneTeHuumn OOCTUXEHUs1 KOMNeTeHUUn obyuyeHus
KOMMNeTeHunn
He npegycMOTpPeHbl y4eOHbIM NNaHoOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kop HaumeHoBaHue Koa n HaumeHoBaHue nHAUKaTopa AOCTUXKEHUSA Pe3ynbTathbl
KOMMNeTeHLuun KOMMNeTeHLuun KOMMNeTeHuuun oby4eHus
He NpegycMOTpPeHbl y4eOHbIM NNaHOM
MpodeccnoHanbHbIe KOMMNETeHUUN
Tabnuua 3
Kon Kop n HaumeHoBaHue
HanmeHoBaHue komneTeHLUUN MHOMKaTOpa [OCTUXKEHUS PesynbTaTbl 00y4eHus
KOMMNeTeHLuun
KOMNeTeHuuun
MK-4 CnocoBHOCTb K BbINOSTHEHUIO no-1 NK-4 31 MK-4.1
crneumanbHbIX pacyeToB Ans BbinonHsAeT rugpasnuyeckue 3HaTb: MeToauKM NO BLIMNONTHEHNIO
NPOEKTUPOBaHNS pELLEHNI pacyeTbl, pac4eTbl TEMNoBbIX rMapaBrM4yecKoro pacyeTa npu
KOTENbHBIX, LLeHTpanbHbIX cxeM ¢ Bbibopom 060pyaoBaHust NPOEKTUPOBaAHNM TEXHOIOTMYECKMX
TENnnoBbIX NMYHKTOB, MarnbiX ONs NPOEKTUPOBaHNUS PELLEHNI peLleHnii KoTenbHbIX, LeHTpanbHbIX
TennoaneKkTpoLeHTpanemn KOTENbHbIX, LIEHTPanbHbIX TENnnoBbIX NYHKTOB, MarnbixX
TENnnoBbIX NYHKTOB, MasnbixX TENNOo3NeKTpoLeHTpanen
TENNo3neKTpoueHTpanen 32MK-4.1

3HaTb: [paBuna BbINONHEHNS 1
ohopMneHMs MPOEKTHOM
OOKYMeHTauun B COOTBETCTBUM C
TpebOBaHUSIMM HOPMATUBHO-
TeXHUYECKNX OKYMEHTOB Ha
NPOEKTHYI AOKYMEHTaLMIo
33MK-4.1

3HaTtb: TpeboBaHMA HOPMATUBHbIX
NpaBOBbIX aKTOB, HOPMATMBHO-
TEXHUYECKMX 1 HOPMATUBHO-
MeToANYECKNX JOKYMEHTOB Mo
NPOEKTUPOBAHUIO N CTPOUTENBCTBY
KOTernbHbIX, LeHTparnbHbIX
TENNOoBbIX NYHKTOB, MarbIX
TennoanekTpoueHTpanemn

Y1 NK-4.1

YmeTb: Onpenensatb Heobxoanumble
OaHHble NS BbIMNONTHEHWS
rmapaBriM4eCcKuX pacveTos,
pac4eToB TenmoBbIX CXeM Npu
NPOEKTUPOBAHMN TEXHONOMMYECKNX
peLLeHN KoTenbHbIX, LLeHTpanbHbIX
TENMOBbIX NMYHKTOB, MaribiX
TennoanekTpoueHTpanemn

Y2 NK-4.1

YmMeTb: [IpUMeHATb OCHOBHbIE
3aBMCUMOCTU U METOAMKMN MO
BbINMOMHEHWUIO TMAPaBANYECKUX
pac4eToB NPW NPOEKTUPOBaHUMN
TEXHONOMMYeCKNX peLleHuin
KOTernbHbIX, LeHTparnbHbIX
TENMOBLIX NMYHKTOB, MaribiX
TennoanekTpoueHTpanen

B1 MNK-4.1

BnapgeTtb: meTogoM pac4yeTta
TENNoBbIX U MaTepuanbHbIX
6anaHcoB No TEMMOBOW Cxeme
KOTernbHbIX, LeHTparnbHbIX
TENNoBbIX NYHKTOB, MarbIX
TennoanekTpoueHTpanen

B2 MNK-4.1




BrnapeTb: MmeTogom Bbibopa
obopynoBaHus 1 apMaTypbl Anst
NPOEKTUPOBAHUS TEXHOITOTMYECKNX
peLLEeHNIA KOTENMbHbIX, LLEHTParnbHbIX
TENNoBbIX NYHKTOB, MarbIX
TennoanekTpoueHTpanemn

B3 MNK-4.1

BrnageTb: METOANKON YyTOYHEHMS
OnameTpoB TpybonpoBoaoB no
NomnyYeHHbIM AaHHbIM

B4 MNK-4.1

BnapgeTtb: meToankon odopmieHns
pe3ynbTaToB rMapaBrMyeCcKuX
pac4eToB NPW NPOEKTUPOBAHUMN
TEXHOMOMMYECKNX peLleHnin
KOTernbHbIX, LeHTparnbHbIX
TennoBbIX NMYHKTOB, MasnbixX
TENO3NeKTpoLEeHTpanen n
COCTaBfneHNE NOSICHUTENBHOMN
3annckn

ManVILI,a COOTBETCTBUA OLEHOYHbIX CpeAacTB 3anjiaHMpoBaHHbIM pe3ynbTaTaMm o6yqe|-|vm

Tabnuua 4
OueHo4YHble cpeacTBa
Pasgen 1. Pasgen 2. Pasgen 3. Pasgen 4.
OcHoOBbI
. TennooGmeH B NPOEeKTUpPOBaHUA
ennoreHepupyowme KOTENbHbIX,
KOTeNbHOM TennoBble cxeMbl
YCTaHOBKM, UX POIib, aBTOMaTu3aums,
arperare, ero KOTeNnbHbIX, MpomexyTo4yHas
OCHOBRI ropeHins KOMMNaHOBKa TONJIMBHOE oxpaHa aTrecrauus
Koa n TOonnuBa, TenoBoOMn i o OKpy>KatoLlen
Knaccudukaumsa XO3IUCTBO
MHOMKaTop 6anaHc . cpeabl u
KOTINOB, BOAHbIN KOTeNnbHbIX
AOCTUXEHUA TennoreHeparopa. UM ob6ocHoBaHue
KOMMeTeHUun P : NPOEKTHbIX
peLweHun
Bonpochl k JIP / 3apaHus k 13, Bonpock! K yCTHOMY onpocy Bonpocbl k
OTYéT, TecT 3avery,
KypCOBOMY
NpoekKTy,
9K3aMeHy,
KypcoBou paboTte
31 MK-4.1 31 MK-4.1 31 MK-4.1 31MK-4.1 31MK-4.1
32 MK-4.1 32 MK-4.1 32 MK-4.1 32MK-4.1 32MK-4.1
33 MK-4.1 33 MK-4.1 33 MK-4.1 33MK-4.1 33 MK-4.1
Y1 MNK-4.1 Y1 NK-4.1 Y1 MK-4.1 Y1 NK-4.1 Y1 NK-4.1
na-1nK-4 Y2 NK-4.1 Y2 NK-4.1 Y2 NK-4.1 Y2 NK-4.1 Y2 NK-4.1
B1 MNK-4.1 B1 MNK-4.1 B1 MNK-4.1 B1 MNK-4.1 B1 MNK-4.1
B2 MNK-4.1 B2 MNK-4.1 B2 MNK-4.1 B2 NK-4.1 B2 MNK-4.1
B3 MNK-4.1 B3 MNK-4.1 B3 MNK-4.1 B3 MNK-4.1 B3 MNK-4.1
B4 MNK-4.1 B4 NK-4.1 B4 NK-4.1 B4 NK-4.1 B4 NK-4.1

2. TunoBble KOHTPOJIbHbIE 3afaHus UMK UHble MaTepuanbl, Heob6XxoAUMbIe ANA OLEHKU 3HAaHUW, YMEHUN,
HaBbLIKOB U (UNK) ONbITa AeATENbLHOCTU, XapaKTepuayolme npouecc (hopMUpPOBaHUSI KOMMNETEHLUI B Xoae

OCONOAPRL,OWN

0CcBO€eHUA obpa3oBaTenbLHON NPOrpaMmbl

2.1. ®opMbI TeKyLLero KOHTpOns ycneBaeMocTu

MpuMepHbIN NepeyeHb 3a4aHUi K NPAKTU4ECKUM 3aHATUSAM

. Coenatb TennoBou pacyeT Tonku TennoreHepartopa AE-4-14 M
. Coenatb TENMOBOW pacyeT KOHBEKTUBHbIX MOBEPXHOCTEN Harpesa TennoreHepatpa E-4-14 TMO

. Coenatb TENMNOBOW pacyeT orpaxaaroLmnx KOHCTPYKUNA 3A4aHUS KOTENbHON

. Paccuntatb geaspatop u nogobpartb ero MapKy K 3aaHHOW TEMMOBOW CXEME KOTENbHOM

. HasBaTtb cocTtaB HOpMaTUBHO-TEXHNYECKOW JOKYMEHTaLUUN, NCNOMNb3yeMOon AN NPOeKTUPOBAHNSA KOTENbHOMN
. BbINONHUTBL B COOTBETCTBMM C TEMJIOBOM CXEMOW KOTENBHON €€ pacyeT.
. BBITOMHUTE OUEHKY KOPPYMNUUOHHBIX PUCKOB B MPOM3BOACTBEHHOM OEATENbHOCTM NPU CAa4Ye NPoeKTa KOTerbHON
. OnucaTb cocTaB apXUTEKTOYHO-CTPOUTENBHOW YaCcTu NPoeKTa NPy NPOEKTUPOBAHWUN KOTENBHOW.

. OnucaTb NopsgoK pacyeTa a3apoAMHaMUYECKNX MapameTpoB CUCTEMbI BEHTUMNALMN BO34yXa KOTENMbHOMN.

10. OnucaTb NopsaoK pacveTa NPOYHOCTHbLIX NokasaTenen TpybonpoBooB KOTENbHOM C YHETOM KOMMEeHcaumm u
caMOoKOMMeHcaLuu.



https://drive.google.com/
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36.

MpumepHbIN NepevyeHb BONPOCOB K NTabopaTOpHbIM 3aHATUAM
Kak paclumdppoBbiBaeTca Mmapka kotna ?

B Kakoln KOHCTPYKTMBHOW cxeme peanuayetcst koten [E-10-14M?

Kakne npuymHbl BbI3bIBaOT aBapMNHbINA OCTAaHOB KOTNna?

Kak gaBneHue napa B KOTIe BMMSIET HA HOPMbI Ka4eCcTBa NUTaTenbHON BoAbl koTnos [E no obuewn
XKecTkocTn?

Kak gaBneHue napa B KOTIe BMSIET HA HOPMbI Ka4eCcTBa NUTATENbHON BOAbl KOTNOB [E no cogepxaHuto
xenesa?

Kak gaBneHuve napa B KOTne BNMsieT Ha HOPMbI kKa4ecTBa NuTaTenbHon Boabl kKoTnos [E no cogepkaHuto
Kncnopoga?

Onpegenexne BXP kotna?

Kakne nospexaeHunst Kotrna MoryT 6biTb Bbl3BaHbl HapyLlieHnem BXP ?

Kak kayecTBO nuTaTenbHON BoAbl BNMSET Ha cnocob o6paboTkn KoTnoBow Boa?

Mopsaok NpoBeAeHUs NEpPUOANYECKON NMPOOYBKM.

OnpegenuTb cogepXaHus B Nape NpMMecH OKCUAO0B KPEMHUS NPU Pas3fINYHbIX CXemMax perynmpoBaHms
neperpesa BrpbICKOM

[aTtb onpegeneHue TennonpoBogHOCTN?

[ate onpegeneHne TennooTgayn 1 Tennonepegaymn?

Uem oTnnvyaeTtca Tennonepegada ot Tennootgavm’?

Kak onpepensietcs kputepun Hyccensrta?

Kak onpepensetcs kputepun 'pacroda?

Hanucatb ypaBHeHMe ons pacyeTa nNpu eCTECTBEHHOW KOHBEKLMM 3HaYeHus ymcna Hyccenbta?

YT0 xapaktepusyeT uncno NpaHatna?

Kak ocyliecTBnsieTcs noBepka TensioBusopa nepes namMepeHnsamm?

Kak paboTaeT MeHIo HacTponku Tennosunsopa?

Kak ¢ nomoLbo Tennosusopa onpeaenvTb HanuumMe HapyLeHus n3onsaumm kotna?

Kak Ha TeMnepaTypy, U3MEPEHHYIO TENNIOBM3OPOMM BINUSIET KO3(MLUMEHT NornoLaTensHoM CnocobHOCTM
CTEHKN?

Kak onpegenntb TennoBble NOTEPU HA TEMMNOBU3NOHHOM CHUMKE?

MpaBuna 6e3onacHocT paboTkbl C TENNOBN3OPOM

Kak Ha UCnonb3yemMoM TennoBsm3ope 3agatb KOahUUNEHT OTpaaTenbHOM CNOCOOHOCTM NOBEPXHOCTN?
Kak knacmncmumpyotes npubopsl 4ng nsmepeHus Temnepartypbl?

YUTo Takoe cTeneHb YePHOTbI?

Kakoro knacca onacHOCTU nasep MCMnonb30BaH B TEMN0BM30ope?

Mopsaok namepeHnst TemnepaTtypbl TEMNTOBU3OPOM?

Mopsaok namepeHnst TemnepaTtypbl LUPPOBLIM TEPMOMETPOM?

Mopsaok NpoBeAeHUs SKCNEPUMEHTA.

HaseaTb 06nacTn npuMeHeHus TennoBu3opa.

Kak Ha Tennonotepu BNusieT reoMeTpust obbekTa UCTOUHMKA TEMNONoTepb ?

Mopsgok NpoBepkn N3MepeHun Tennosmsopa?

Moyemy npu ncnonb30BaHUKU TEMMOBU30PA PacCToaAHME A0 00bEKTa MOXET BfMATb HA TOYHOCTb
N3MepeHnin?

Kak onpegenutb sHTanbnmio yXoasLmx ra3os ?

MpnmepHoe 3agaHMe Ha KYPCOBOW MPOEKT
[MpoBecTn NOBEPOYHO-KOHCTPYKTUBHBIV TENITOBOW pacyeT naposoro kotna AE-10-141'M, cnyxaluero ans

Bblpa6OTKI/I HacbIlWeHHOoro napa.



MpumepHble BapuaHTbl 3a4aHUn Ha KYPCOBOW NMPOEKT
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BbINonHWTL pacyet TENSOBOW CXEMbI I'IpOMbILIJJ'IeHHO-OTOI'IVITeJ'IbHOI‘ﬂ KOTENbHON.

Puc. MpyHuMnuanbHas TennoBas CXeMa OTONUTENbHOW KOTENbHOW C NapOBbIMU KOTMaMun Ast OTKPbITON CUCTEMbI
TennocHabxeHus: 1 — KoTen; 2 — paclumpuTenb (cenapaTop) HENPEPbIBHOM NPoayBKu; 3 — NUTaTENbHbINA Hacoc; 4 —
nogorpeBaTtenb cblpoit Boabl; 5 — xumBogoounctka (XBO); 6 — noTpebutenb, UCMONb3YOLWMIA TENSO Ha HYXAbl
OTONMNEHUS, BEHTUNALNM U FOpsiYero BoAoCHabXeHUst; 7 — Hacoc Anst NOANUTKN TENJOBLIX CeTel; 8 — nogorpesatesb
ceTeBon Boapl; 9 a, 9 6 — atmocepHbIn feaspatop; 10 — oxnagutens Beinapa 13 geaspartopa; 11 — ceTeBou Hacoc;
12 — perynupytoLwimii knanax; 13 — peayKUMOHHbIN KranaH; 14 — nogorpeeBaTesib XMMUYECKU OUYULLLEHHONM BOALI MOCHe
NnepBoON CTyNeHn o4nCTkM; 15 — oxnaguTenb BoAbl, NMOCTynawLen B 6ak akkymynaTop; 16 — akkymynsTtop; 17 —

MpumepHoe 3agaHMe Ha KypcoBylo paboTy
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nogorpeBatens; 18 — nogorpeeaTens AobaBoyHom Bobl; 19 — naponeperpeBartenb



MpumepHble BapuaHTbI 3a4aHUI HA KYPCOBYHO paGoTy:
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I'Ipumeprm nepe4vyeHb BONPOCOB K YCTHOMY Onpocy
1. Kakue NPUYNHbI BbI3bIBAOT aBapMnHbi OCTAaHOB KoTtna?
2. Yto BnusieT Ha HOPMbI Ka4ecCTBa nNnUTaTesibHON BOObI KOTNnoB?
3. Kakune nospexaeHusi Kotrna MoryT 6biTb Bbl3BaHbl HapyLleHnem BXP ?
4. Kak ka4yecTBO NnUTaTenbHOM BoAbl BNUSET Ha cnocob obpaboTkm KOTNoBOM BOA?
5. rlOpﬂ,D,OK npoeeaeHuna nepmnoany4eckon npoayBKU.
6. onpeﬂ,eﬂl’lTb cogepxxaHuda B nape npumMecn OKCaoB KpeMHUA NpU pas3iMvHbIX CXemMax perynmposaHua

neperpesa BNpbICKOM
7. Kak onpegenuTbe Hannyne HapyLleHUst M3onsLmmn KoTna?
8. UTo Takoe cTeneHb YepHOThbI?
9. Tlopsiaok NpoBeAEHMs SKCNepUMEHTA.
10. Kak Ha TennonoTepu ¢ yxogsaLwmMMm razaMmum BNuseT Npon3BoanTenbHOCTb koTna ?
11. YTo BXOAMT B CTPYKTYpPY TENNONOTEPb KOTna?
12. Kak onpegenuTb 3HTanbnuio yxoaawmx rasos ?

MpumepHbIN NepeyYeHb TeM OTHYETOB
WccnepnoeaHue cocTaBa Tonnvea

WccneposaHue paboTbl KoTna
VccnegoBaHve CTPYKTYpbl TENMOBbLIX NOTEPb KOTENBHOMO arperata
UccneposaHne adhpekTUBHOCTM MEPONPUATUIA MO OXpaHe OKpyXatoLlen cpeabl

Powbd-=

MpumMepHbIN TecT
1. F'optoyee BeLLECTBO, KOTOPOE MO TEXHUKO-3KOHOMUYECKUM COOBpaXxeHMsIM LienecoobpasHo Ucnosib3oBaTh
AN Nony4YeHns TensnoTbl, HasbiBaeTcs. ..
moniueom.

2. Tonnueo, HeNocpeACTBEHHO AobbIBaeMoe B Npupoae, Ha3bliBaeTcs. ..
€CmecmeeHHbIM.

3. Tonnueo, nonyyaemoe nyTem nepepaboTkM eCTECTBEHHOrO TOMMNBA, Ha3blBaeTCS. ..
UCKYCCMEEHHBIM.

4. 3nemeHTapHbI COCTaB TBEPAOro U XUAKOro Tonnmea (3agaHne Ha COOTBETCTBME):

Pabouas macca Tonmmea | (7 F S, ()N, AW
CH, S, 00N 4

C.H.S5,0.N

Cyxast macca Tonnmea

[optovas macca Tonnmea

5. YpaBHeHue coctaBa Tonnvea (3agaHne Ha COOTBETCTBUE):



Mo paboueit macce | ¢ L [7# 4 §% + " + N* + 47 + ¥ =100%
Mo cyxoit macce C+H +85 40+ N+ A =100%
Mo roprovert macce | ¢ 4+ i7" 4+ 87 + 07 + N' =100%

FasoobpasHoro | €, + CO+ H,S+H, +0, + N, +CH, +C,H, +..+C H, +..=100%
TonnmBa

6. KonnyecTtBo TennoTbl, BblaensiemMoe npu nosiHoMm cropaHun 1 kr unv 1 m3 Tonnuea 3a BblYETOM TOFO
Konmn4yecTBa TEMMOTbl, KOTOPOE BbIAENSAETCA MpPU KOHAEHCALUun BOAAHOrO napa, obpasyloLllerocsi Npu cropaHuu,
Ha3blBaeTcH...

Hu3weu mennaomou ceopaHus.

7. KonuyectBo TennoTbl, BblgefieHHoe MpU NofHom cropaHun 1 kr unm 1 M3 Tonnuea npu yCroBuW, YTO
obpasyoLmmnca npyn cropaHum BoAAHOM nap CKOHAEHCUPOBaH, Ha3biBaeTCH. ..
ebicwel mernnomol caopaHusi.

8. Tonnueo, HM3Las TennoTa cropaHnst KoToporo pasHa 29300 #< (% ) HaswbiBaeTcs...TOMNNMBOM.

YCIOBHbIM

9. MNpoLecc CoeANHEHNS TOPHOYMX SNEMEHTOB TOMMMBA C KUCIIOPOAOM BO3[yXa, NPOTEKaIoLWWA Npu BbICOKOMA
Temneparype U C BblaerneHnem 60osbLLIOro KonMyecTsa TenmnoTbl, HasblBaeTcs. ..

2opeHuem (czopaHuem).

10. CFOpaHI/Ie Tonnmea, Npu KOTOPOM BCE cogepiKallmecd B HEM roproyme aJieMeHTbl MOJNTHOCTbHO OKUCTIAKOTCA,
Ha3blBaeTCA...
TMOJTHbBIM.

11. 3HayeHne aneMeHTOB TBEPOOro M1 XNAKOro Tonnuea (3agaHne Ha COOTBETCTBUE):

["oprounn anemeHT TBEPAOro M XMAKoro Tonnuea, obecneynsatownin BelgeneHme 6onbLWoro KonuyecTea | .
TENNoThI
[oproumin anemMeHT TBepAOro M XWAKOro Tonnuea, urpawwmn 6onbluyo pornb B obpasoBaHun netyunx | H
BELLECTB, BMNSAKOLMX HA BOCNIAMEHSEMOCTb TONMMBa
["oprounin anemMeHT TBepAOoro 1 XnAKoro Tonnanea, NPUCYTCTBME KOTOPOrO HEXEenaTernbHOo, T.K. BNUSAET Ha | ¥
CPOK cny6bl HEKOTOPLIX CTaNbHbIX 3N1IEMEHTOB KOTENMbLHOIO arperara
BHyTpeHHWIn GannacT Tonnuea (3N

BHewHun 6annacT Tonnuea AW

12. OTHoOWweHMe KonuMyecTBa BO34yxa, AEWUCTBUTENBbHO MOCTYMMBLUEIO B TOMKY, K TEOPETUYECKM
HeobxoamMMoMy Ansi cropaHus (B pacyeTe Ha 1 kr unun 1 M3 Tonnuea), HasbIBatoT. ..
KoaghpuyueHmom u3bbimka eo3dyxa.

13. O6bembl NPOAYKTOB CropaHua T1Bepaoro n Xnagkoro tonnmea (3ap,aH|/|e Ha COOTBeTCTBVIe)Z

O6beM NPoAYKTOB CropaHus Ve Var ¥ 0
Y T P e e o
O6bem cyxmx rasos Fo Fea, ¥ Fag, tFu, T e,
F:'\IJ , Vo, T E'-z;‘{;u_,
O6beM TpexaToOMHbIX ra3oB 2 : :
FU o . V“
O6bem cyxmx rasos npu a=1, * ALk ¥y
o ro
O6bem asoTa npu a=1, 0,79 1" + vy
2100
L s L o
O6beM BOASHbLIX MAPOB B NPOAYKTaX CropaHus Viro Viro ¥ W0 = Vo

14. O6bemM BOASHOIO Napa B NPOAYKTAX CropaHusl TBEpAOro M XXMUAKOro TonnvBea (3agaHue Ha COOTBETCTBME):

J;_z .I:I' | QH »
O6bem BOOAHOrO napa, o6pasoBaBu.|eroc;| npwu cropaHnn Bogopoaa, i ]_["J ¥




PR
H.l N
O6beM BogsHoro napa, obpasoBasLLerocs npyu UCNapeHun Bnaru Tonnuea, - 100 "V,
F.v; L Y d :
O6bem BoasHOro napa, coaepXallerocs B Bo3gyxe, - LI 1000 *

15. YacTb KOTENbHOWM YCTAaHOBKMW, B KOTOPOW MPOUCXOAUT CropaHue TONNuBea, Ha3biBaeTcs:
BOASIHbIM 3KOHOMaM3epoMm;
BO34yxonogorpeBaTenem;

monkou;

naponeperpesaTenem.

1.

MpuMepHbIN NepeyYeHb BONPOCOB K KYPCOBOMY NMPOEKTY
MCTOYHUKM TEMNSIOBOM SHEPTUMK: UX KnaccUUKauns: TpaanLuMoHHbIe U HETPaANLUMOHHBIE UCTOYHWKY,

BTOPUYHbIE NCTOYHUKN TEnnoBom 3Heprmu,

TN

NCTOM

© NGO~

10.
11.

HeTpaanuMoHHbIE NCTOYHMKN SHEPTUN.

Tonnveo, TONMMBHbBIE PECYPCHI.

Knaccudurkaumsa TonnmBHO-3HEPreTUYECKNX PECYPCOB.

Mpouecchl nponsBoacTBa TEMMOBOW SHEPTUM;

TennoreHepaTopbl: NapoBble U BOAOrPeriHble, BOAOTPYOHbIE U XapoTpybHble

TennoreHepupyoLwme yCTaHOBKU

MMonyyeHve TennoBon 3HEPrMmM U3 OpraHMYEeCcKoro ToNNMBa B KOTENbHbIX YCTaHOBKaXx

MpuHUMNUanbHas cxema KOTENbHON YCTaHOBKU, €€ 3NeMEHThI

CoBMeCTHOEe NMpon3BOACTBO TEMJIOBOW U 3NEKTPUYECKON 3Heprum Ha TOL

TennoreHepaTopbl: BOAOTPYOHbIE M XXapoTpyOHbIe

OkcnnyaTaums TeNoreHepUpYLLMX YCTaHOBOK.

O6wwme NonoXXeHns: KOHCTPYKTOPCKUIA 1 MOBEPOYHBINA pacyeT KOTNoarperarTos.

HopmaTuBHbIN MeToa Tennosoro pacyeta. Cxema pacyeTa.

"apHuTypa KoTna.

Apmartypa koTna.

BcnomoraTtensHoe 06opygoBaHne KOTenbHbIX arperaTos.

Mop6op BcnomoraTenbHOro 060pyA0BaHUSA KOTENbHbBIX arperaTos.
MprMepHbIN NepevyeHb BONPOCOB K KypcoBon paboTe

VICTOYHUKM TENNOBOW 3HEPrMM AN CUCTEM TennocHabXeHus.

MCTOYHMKM TENNOBOW 3HEPTNN: MX Knaccudmkaums:

VCTOYHMKM TEennoBOW 3HEepruv TpaguMUUOHHbIE W HETPAAWLUMOHHBIE WCTOYHMKW, BTOPUYHBIE

WK1 TENIOBON SHEprun,

TeHgeHUUN pa3BMTUSI TONMMBHO-3HEpreTnyeckoro 6anaHca.

Tonnueo, TONNUBHbLIE PECYPCHI.

Knaccudurkauuns TonnmBHO-3HEPreTUYECKNX PeCYpPCoB.

IMpoueccel npon3BoacTBa TENIOBOWN 3HEPIUN;

Cxema T3C, T3, koTenbHbIX

MpuHUMNUanbHas cxema KOTerbHOW YCTaHOBKW, €€ 3rIEMEHThI

CoBMeCTHOE Npon3BOACTBO TEMNJIOBOW M 3NEKTPUYECKOW 3Heprum Ha T3L,

MeponpuaTus no oOxpaHe OKpyxawwen cpedbl OT BpedHbiX ra3oobpasHbiX BblbGpocoB

TenmnoreHepupyLLIMX YCTaHOBOK

12.
YCTaHOBOK.
13.
14.
15.
16.

1.

MeponpuaThsi Mo oxpaHe OKpYXatoLLen cpeabl OT BpeAHbIX XUAKMX BbIOPOCOB TENNoreHepupyoLmx

OkcnnyaTauns TeNnoreHepPUpYLLMX YCTaHOBOK.

PacueT TennoBoi cxembl.

HopmaTtunBHbI MeToa aspoanHammuyeckoro pacdeta. Cxema pacyeTa.
Mon6op obopynoBaHUs KOTENbHOM

2.2. ®opMbl NPOMEXYTOYHOW aTTecTauumn

BOI'IpOCbI K 3aveTty
MICTOYHMKM Tennosom QHEepPrmn: nx Knaccmdwmau,m: TpaanunoHHble N HeETpaaANLNOHHbIE NCTOYHUKN,

BTOPUYHbIE NCTOYHUKN TEnnoBom Heprmu,

Nooabkwd

HeTpaanuMoHHbIE NCTOYHUKN SHEPTUN.

Tonnueo, TONNUBHbLIE PECYpPCHI.

Knaccudurkaumusa TonnmBHO-3HEPreTUYECKNX PECYPCOB.

Mpoueccekl Npon3BoacTBa TEMOBOW 3HEPrUN;

TennoreHepaTopbl: NapoBble U BOAOrPeriHble, BOAOTPYOHbIE U XKapoTpybHbIe
TennoreHepupyoLmne yCTaHOBKN



8. I'IonyqulAe TennoBsomn SQHEepPrnn n3 opraHNM4eCcKoro TonfinBa B KOTeJbHbIX YCTaHOBKaX

9. MprHUMNUanbHas cxema KOTernbHOW YCTaHOBKU, €€ 3NIEMEHTbI

10. BanaHc kotna, KMNMd kotna

11. TennoreHepaTopbl: BOOOTPYOHbIE 1 XapoTpyOHbIe

12. JkennyaTaums TennoreHepupyoLWmx yCTaHOBOK.

13. ObLLme NoNoXeHNs: KOHCTPYKTOPCKMIA U NOBEPOYHbINA pacyeT KOTnoarperaTos.
14. HopmaTtumBHbI MeToA TennoBoro pacyeTta. Cxema pac4yeTa.

15. MapHuTypa koTna.Apmartypa KoTna.

16. BcnomoraTteneHoe 060pygoBaHne KOTENbHbIX arperaTos.

17. Mogbop BcnomoraTenbHOro 06opyaoBaHUsS KOTENbHbLIX arperaTos.

Bonpochkl kK 3k3aMmeHy

OcCHOBHblE CBeEHMSsI O CMCTEMAaX TEMMNOCHAbXeHNs, NOTPebuTensax TennoThl U TEMMOBbLIX CETAX

VICTOYHUKM 3HEPrMM ANg NOnyYeHUs TennoThbl

Cnocobbl nony4yeHus TennoThbl

OpraHu4yeckoe TOMNNMUBO M ero XapaKkTepuUCTUKU

[opeHne opraHmyeckoro Tonnmea

OcHoBHbIE CBeEHWs O KOTENBHOM arperarte u ero ycTpoucTee

Tonkn koTrnoarperaTos

TennoreHepupytowwme yctaHoBku (TIY) LeHTpanmM3oBaHHbIX CUCTEM TEMMOCHA0XeHWSA

TennoreHepupytowme yctaHoBku (TIY) geueHTpanu3oBaHHbIX CUCTEM TEMIOCHA0XEHUS

10. JononHuTenbHbIe NOBEPXHOCTM Harpesa TIY

11. MNoBepoyHbIN TENNOTEXHUYECKNI pacyeT TI'Y, asapoanHamuyeckun pacyet TIY

12. TexHonornyeckas v CTpykTypHas cxema TennoreHepupytowien yctaHosku (TIY)

13. TennoBkle cxembl TIY, nx pacyet

14. OcHoBHoOe 1 BcnomoratensHoe obopynosaHue TIY, nogbop, HOpMaTUBHO-TEXHUYECKAsS OOKYyMEHTauus

15. PacueT aspoamMHaMmnyecknx napameTpoB CUCTEMbI BEHTUMNALMM BO34yXa KOTENbHOW, NOPSAOK pacyeTa.

16. BogHoe xo3smcteo TIY

17. TonnusHoe xo3sancrteo Ty

18. MNasoBo3ayLwWHLIN TpakT TIY u ero obopyaoBaHme

19. MapoBoasiHom TpakT TI'Y u ero obopygosaHue

20. 3onownakoBbli TpakT TI'Y n ero obopyagoeaHune

21. OcHoBbI 3KcnyaTaumm u npoektupoBaHus TIY ¢ y4eTom aKkonorum

22. TexHUKO-3KOHOMMUYECKMNE NnokasaTenu padoTsl TIY

23. lNoBblweHne 3HeproaddPeKTUBHOCTM UCNONBb30BaHNS TOMMMBHO-3HEPreTUYecknx pecypcos B TIY

24. BTopu4Hble aHepreTnyeckme pecypcbl TIY.

25. MeTogbl OLIEHKM KOPPYMUMOHHBbIX PUCKOB B MNPOU3BOACTBEHHOW AEATENbHOCTU MpM caaye npoekTa
KOTEeNbHOM

26. CocTaB pacyeTa TeNNoTEXHMYECKMX NOoKasaTenen Tenno3awmTHon 000NoYkM 34aHNSA KOTENbHOMN

27. OTanbl MOArOTOBKM M OGOPMMEHMS rpacmnyeckon 4acTv MPOEKTHOM u paboyen [oOKyMeHTauuu npwu
NPOEKTUPOBAHNN KOTENbHbIX.

28. BblOOp KOMMNOHOBOYHOIO pPEeLLUEHUST CUCTEMbI TEMNOCHAOXEHUS (KOTENBHOM)

29. PacyeT TENNOTEXHUYECKMX U TMOPaBINYECKMX NapaMeTpoB cucTeMbl TennocHabxeHus (TIY)

30. Bbibop aHanoroB u TMNOBbIX TEXHUYECKUX (TEXHOMOMMYECKNX) PELLEHUIA OTAENbHbLIX 3NTIEMEHTOB U Y30B
cucTeMbl TennocHabxeHnst (KoTenbHOM) N X aganTauusa B COOTBETCTBUMN C TEXHUYECKUM 3aaHUEM

©CoNOOhWN =

3. MeTtopuyeckue maTepuansl, onpegensowme npoueaypbl OLleHUBaAHMA 3HAHMNA, YMEHUN, HABLIKOB U
(vnu) onbiTa AEATENLHOCTU, XapaKkTepusylLwume npouecc hopMMpoBaHUA KOMNETEHLIMA

OueHuBaHue npouecca PopMUPOBaHNA KOMMNETEHLUIA OCYLLECTBNAETCA HENPEPbIBHO B TEYEHME CeEMecTpa
(cemecTpoB). B kauyecTBe MHCTPYMEHTa TEKYLLEro KOHTPOSs 3HaHWI BbICTYNalT NpakTUYeckue 3agaHus (3agauu,
npakTuKymbl, nabopatopHble paboTbl, OTYETHI MO HUM, ONPOCHI) MW KOHTPOSbHbIE TOYKN. PaboTa ¢ HakonuTenbHow
CMCTEMOW NO3BONSET OTpaxaTb y4ebHble AOCTWXeHWUs oby4vatolierocs Mo AWCLMUMIMHE B TeyeHun cemecTpa. B
TeYeHUn NepBbiX ABYX Hedenb cemecTpa opMmpyeTcs Habop KOHTPOIbHbIX TOYEK U rpadvk X NPOBEAEHUS, 3Ta
MHGOPMaLMS U HaUMEHOBaHWE OLEHOYHOIO CPeACcTBa (3agayun, NpakTUKymbl, nabopaTopHble paboTbl, OTYETHI MO
HVMM, OMpOCbl U Op. ) AOBOAUTCS OO0 cBedeHus obyuvarwoulerocs. [Ana oTcnexuBaHus nporpecca popmMupoBaHus
KOMneTeHuun mcnonb3yeTtcs banbHas cuctema, Ha OCHOBaHWMM KOTOPOW MPUHMMAaEeTCs pelueHne ob atTecTaumm
obyyaroLerocs. Kaxagas KOHTponbHas Tovka JOrKHa BKNoYaTh B cebst HaumeHoBaHWEe OLEHOYHOro CpeacTsa, AaTy
cAadn, MakcumanbHyl oueHky B 6annax, kputepum eé€ cgauu. [Npu HeobxooumocTu npenopaBaTterls MOXeT
pa3mMecTUTb B HaKOMWUTENbHOW CUCTEME peKOMeHAauuuW MO W3YYeHU AUCLMNAMHBI M NpUKpenuTb dainbl ¢
mMeToanyeckummn matepuanamu. MakcrumanbHoe KonnMyecTBo Gannos, KOToOpoe MOXeT HabpaTb CTyAeHT 3a ceMecTp
— 100. bannbl HAYMCRATCA 3a peLLeHre 3a4ay Ha NPaKTUYECKMX 3aHATUSAX, N0 pe3yrbTaTaM BbiNOIHEHWS 3a4aHNI
(3apauu, NpakTukyMbl, nabopaTopHble paboTbl, OTYETHLI MO HUM, ONPOCHI 1 T.4.), @ TakkKe 3a KOPPEKTHbIE OTBETHI HAa



BOMpPOCHI Npu npomemyTquoﬁ arrectauuun. [Ana atTectauunm CTYAEHT OOIKeH Ha6paTb He meHee 51 6anna, 4To
COOTBETCTBYET OLEeHKEe «yaOBI1EeTBOPUTEIIbHO».

3.1. XapaktepucTuka npoueaypbl TEKYLEN U NPOMEXYTOYHOM aTTecTauum no gUCLMnimHe

Tabnuua 5
MepuoanyHocTb M Buab! Cnocob y4yeTta
Ne HanmeHoBaHune cnoco6 npoBeaeHus MeToabl BBICTABNAEMbIX nHAMBUAYyanbHbIX
n/n | oueHOYHOro cpencTBa npoueaypbl OoLeHUBaHUA oLIeHOK AOCTUXEHUN,
oLeHUBaHuA obyyarowmxca
1. |Bonpocbl K ycTHOMY CUCTEMATUYECKM Ha BCEX |IKCMEPTHbLIN Mo paboyas KHwKKa
onpocy BMAax 3aHATUN yeTblpexbannbHon |[npenogasatens, JIK
/MUCbMEHHO U YCTHO LKane
2. |3apauym ons pelleHns Ha |cuctemaTuyecku Ha 3KCMEPTHbIN Mo pabouyas KHKKa
NPaKTUYECKNX 3aHATUAX  |MPaKTUYECKUX 3aHATUAX / yeTblpexbannbHon |npenogasaTtens, JIK
YCTHO LKane
3. |3awmTa otyéTa no cucTeMaTUyeckn Ha 3KCMEPTHbIN Mo paboyas KHKKa
nabopaTtopHbiM paboTtam [nabopaTopHbIX 3aHATUSAX yeTblpexbannbHon |npenogasatens, JIK
/ ycTHO wKkane
4. |MNpomexyToyHas MO OKOHYaHWUWN N3YYEHUST [3KCMEPTHBIN Mo 3K3amMeHaLnoHHas
aTTecTaums — BONpochl OVCLUMNIVHBI/ YCTHO U YyeTblpexbannbHoON |BeOOMOCTb, 3a4eTHasi
3K3aMeHaLNOHHbIX MUCbMEHHO wKane KHWXKa, JIK
ouneTtoB

3.2. Kputepuu u WKana oueHNBaHUA pe3ynbTaToB U3yYeHUA OUCLUNNMHBLI BO BPeMs 3aHATUN (TEKYLLMN

KOHTPOJIb yCNeBaeMocCTH)

KpuTepumn oLeHKU U WKana oueHMBaHUs BONPOCOB K YCTHOMY Onpocy

Tabnuua 6
Llikana oueHnBaHusA Kputepuu oueHku Kon-so
6annos
«OTnn4HO» CTyneHT nokasblBaeT MorHble U rnybokne 3HaHWs NporpamMHOro mMartepuana,
NOMMYHO M aprymMeHTMpPOBaHO OTBEYaeT Ha MOCTaBMEHHbIN BOMPOC, a Takke
[OMOMHUTENLHBIE BOMPOCKI, NOKa3aTenu peiTuHra (Bce npeaycmoTpenHbie Prif|  (16-25)
yuebHble 3a[aHNs BbINOMHEHbI, KAYECTBO BbIMOMHEHUs! GOMbLUIMHCTBA W3 Hux| Oanmnos
OLEeHeHOo Yucnom 6annos, 6rI3KNM K MakCUManbHOMY).
«XopoLuo» CTyneHT nokasbiBaeT rnybokme 3HaHWsA NPOrpaMMHOro Matepuana, rpaMoTHO ero
nsnaraeT, [OOCTaTOMHO TMOMHO OTBEYaeT Ha MOCTaBMEHHbIA BOMPOC MU
OOMONHUTENbHbIE  BOMPOCHI, ymMeno ¢OopMynupyeT BbiBOAbI, AOnyckas (11-15)
HE3HauYnTEemNbHbIE MOrPELIHOCTU, MOoKasaTenu pernTuHra (Bce NpedyCcMOTPEHHbIE|  Gannos
PMAO y4ebHble 3aaaHNst BbIMOSHEHbI, KAYECTBO BbINOSHEHWS HU OHOTO U3 HUX HE
OLEHEHO MakcuMarbHbIM Yucriom 6annos).
«Y[0BNeTBOPUTENBHOY CTyneHT nokasbiBaeT [OCTaTOYHble, HO Hernybokne 3HaHUs MporpamMmmHOro
maTepuana; npu OTBeTe He [OonyckaeT rpyObix OWMOOK UNM MpPOTUBOPEYUIA,
ofHako B (OPMyNUpPOBaHUM OTBETa OTCYTCTBYET [JOIMKHas CBSA3b MexXay (1-10)
aHanusoM, aprymenTauvert n BelBOAAMM, ANS NOMyYeHMs NMpasuibHoOro oteetal o -
TpebyeTcA YTOYHSIIOLLME BOMPOCHI, AOCTUrHYTbl MWHUMarbHblE WX Bbile
nokasaTenu peTUHIOBOWM OLEHKM NPW Han4MKn BbIMONTHEHUSI MPEAYCMOTPEHHbIX
P y4e6GHbIx 3agannii
«HeypnoBnetBoputenbHo» |OTBETLI HA BOMPOCHI AaHbl HE BEPHO 0 6annos
Kputepun oueHnBaHus 3agay AnNA peweHnst Ha NPakTU4eCKUX 3aHATUAX
Tabnuya 7
Llikana oueHUBaHusA Kputepum oueHku Kon-so
6annoB

«OTNUYHO»

BbICTaBNsAETCA CTYAEHTY, ECN OH UcYepnbliBatoLle, nocrnefoBaTensHo, YeTko 1| (21-30) 6annos

NOrNYeCcKn CTPOMHO mM3naraetT maTepuarn, yMeeT TEeCHO YBA3biBaTb TEOPUIO C
NPaKTUKOW, UCMOoSb3yeT B OTBETE MaTtepuan MOHorpaduyeckon nutepartypsbl,
npaBuNbHO OOOCHOBLIBAET MPUHATOE peLleHue, BrageeT PasHOCTOPOHHUMU
HaBblkaMu 1 NpUeMaMu BbINONHEHNS NPakTUYeCKUX 3aaay.

«XopoLlo»

BbICTABMSETCSA CTYAEHTY, €CMNY OH MO CYLLECTBY U3naraet matepuan, npasuneHo|(11-20) 6annos

NPUMEHAET TeopeTnveCkne NonoXeHna npu peeHnn npaktn4eckmx Bonpocos
N 3agad, Bnageet HeobxoAuMbIMKM HaBblkaMn U npuemMamm mnx BbINOJTHEHUA.
3HaeT Hanbonee BaXxHble 3aKOHOMEpPHOCTU




«YOoBneTBOpUTENBHO» BbICTABNSAETCS CTYAEHTY, €CINY OH UMEET 3HaHWS TONbKO OCHOBHOro Matepuana,| (1-10) 6annos
HO He yCBOWI ero AgeTaneu, 4onyckaeT HETOYHOCTW, HEAOCTaTOYHO NPaBuIbHble
dPOpMYynMpPOBKW, HapPYLUEHWUS MOrMYeCcKoW NOoCreaoBaTeNbHOCTU B U3MOXEHUN
nporpaMMHOro martepuana. 3HaeT nepeveHb Hambornee BaXHbIX KaTeropum,
OCHOBHbl€ HanpaBMeHWs B3aMMOAEWNCTBUS YKa3aHHbIX KaTeropui. Ymeet
onpefensaTtb cMmbicn. BnageeTt 0OCHOBHbIMM MeTOAaMM criocobamu 1 cpeacTeamm
nonyyYeHns, xpaHeHus, nepepaboTkn nHpopmauun.

«HeynoBneTBopuTEnbLHOY» | BLICTABNSAETCA  CTYAEHTY, KOTOPbIM  He 3HaeT 3HauyuTenbHon dactu| (0) 6annos
nporpaMmMHOro matepuana, JonyckaeT CyLUeCTBEHHbIE OLINOKU, HeyBEPEHHO, C
6onblUMMK 3aTPYAHEHNAMM OTBEYAET Ha NPaKTMKOOPUEHTUPOBAHHBLIE BOMPOCHI.
Kak npaBurno, oueHka «HeygoBneTBOpuTENbHO» CTaBUTCA CTyAeHTaM, KoTopble
He MOryT npoJomkuTb obyyeHne 6e3 [OMOMHUTEMbHBLIX 3aHATWW MO
COOTBETCTBYHOLLEN ANCLMNNVHE.

KpuTepumn oueHMBaHUA 3aliMThl OTYETA NO NTabopaTopHbIM paboTam

Tabnuua 8
LLikana oueHuBaHuA Kputepumn oueHkun Kon-Bo
6annoB
«OTnnyHO» CTaBWTCH, €CMnM Yy4yalmics BbINOMHAeT paboTy B nonHoM obbeme C (31-45)
cobnogeHnem Heobxogumon nocrnefoBaTenbHOCTW MPOBEAEHUSI OMbITOB U 6annos
N3MEpEeHUi; CaMOCTOATENIbHO W paLMOHanbHO MOHTUPYyeT Heobxogumoe
obopyaoBaHue; BCe OMbITbl  MNPOBOAUT B  YCMOBUAX W pexumax,
obecneymBaloWMX MNOMy4YeHWe MpaBuMbHbIX pPe3ynbTaTtoB W BbIBOAOB;
cobniogaet TpeboBaHus npasun 6e30nNacHOCTM Tpyaa; B OTYETE NPaBUIbHO U
aKKypaTHO BbINOMHAET BCE 3anucu, Tabnuubl, PUCYHKKW, YepTexu, rpadmuku,
BbIYMCINEHMNS; MPaBUIbHO BbINOMHAET aHanm3 norpewHocTen. OTBevaeT Ha Bce
nocTaBneHHble BONpPOChI
«XopoLuo» CTaBUTCH, €CnM BbINOMHEHbl TpeboBaHMA K OLEHKe «OTIIMYHO», HO Obino (16-30)
JonylieHo ABa - Tpy HegoveTa, He 6bonee ofHon Herpy6ow owmnbkn 1 ogHOro 6annos
Hedo4YéTa
«Y[0BNeTBOPUTENBHO» cTaBuTCH, ecnn paboTta BbINOMHEHa He MOMHOCTLIO, HO 06BbeM BbinonHeHHow| (1-15) 6annos
4YacTu TaKoB, MO3BOMSAET MONYYUTb NpaBuUsibHbIe pesynbTaTbl U BbIBOAI: €CMN
B Xode MpoBedeHUs onbiTa W W3MepeHui Obinn  [onyLieHbl OwnbKM.
3aTpyaHseTcs gatb OTBETbl HA NOCTaBMIEHHbIE BONPOCHI
«HeypoBneTBopuTenbHO» | CTaBUTCS, ecnv paboTa BbIMONIHEHA HE MOJTHOCTBIO (0) 6anmnos

O6wue Kputepuu u LWWKana oueHuBaHuA pe3ynbTaToB ANA AonyCKa K npome)l(yTquoﬁ aTrTectTauuu

Tabnuua 9
HaumMeHoBaHue oLeHOYHOro cpeacTBa BannbHas wkana
1. Bonpockl K ycTHOMY onpocy 0-25 6annos
2. 3agaym Ang peweHns Ha NPakTUYEeCKNX 3aHATUAX 0-30 6annos
3. 3awumTa oT4éTa nNo nabopaTtopHbiM paboTam 0-45 6annos
WUroro: 100 6annos

MakcumanbeHoe konmyecTtBo OannoB 3a cemectp — 100. ObGy4vatomiics OOMyCKaeTcsl K 9K3aMeHy npu
ycnoBuun 51 n 6onee HabpaHHbIX 3a cemecTp 6anmnos.

3.3. KpVITepMVI U WWKana oueHuBaHuA pe3ynbTaToB U3y4eHNA gUuCcumninHbl Ha npomemyTquoﬁ aTrecTauuu

OcHoBaHueM Ans onpefeneHns OUEHKM Ha 3K3aMeHax CIyXWT YpOBEeHb OCBOEHMs obydarommucs
mMaTepuana n opMMpoOBaHUSA KOMNETEHUMIA, NPeayCMOTPEHHbIX NPOrpamMMon y4ebHOW AUCLMNNNHDI.

YcneBaemMocCTb Ha 3a4eTe onpeaensieTcsi OLeHKaMU: «3a4TeHO», KHe 3a4TEHOY.

OueHKy «3a4TeHO» nonyyaeT obyyaloLMNCs, OCBOVBLUUA KOMMNETEHLMN ANCUMNIINHBI HA BCEX aTanax ux
dopmupoBaHus Ha 51-100 %, nokasaBLUMA BCECTOPOHHEe, cucTematudeckoe u rnybokoe 3HaHue y4veBHoro
mMaTepvana, ymeHue CBOOOAHO BbIMOMNHATL 3afdaHus, MPeayCMOTpeHHble paboyelt NporpamMmow, YCBOMBLLMIA
OCHOBHYIO 1 O3HaKOMIEHHbIV C AOMONHUTENBHON NUTEpaTypon, peKOMEHAOBaHHON NPOrpaMMon.

OuEeHKY «He 3a4YTeHOo» nofy4yaeT oby4alomincs, OCBOUBLUMNIA KOMMETEHL MU AUCLUMNIINHBI Ha BCEX aTanax
nx popmmpoBaHns MeHee Yyem Ha 51%, obHapyxuBLweMy Npobenbl B 3HaHUSAX OCHOBHOro y4ebHoro martepuana,
AOnyCTMBLUEMY NPUHUUNMANbHbIE OLWIMOKN B BbINMOMHEHUN NPEAYCMOTPEHHbIX paboyen nporpaMmMmon 3agaHun.

LLikana oueHMBaHNA pe3ynbLTaToB

Tabnuua 9
MpoueHTHas wkana OueHka B cucteme:
(npw ee ncnonb3oBaHun) «3a4YTEHO - He 3a4TeHO»
0-50% He 3ayTteHo
51-100% 3ayTteHo




YcneBaemMoCcTb Ha  9K3ameHe onpefjensietca  oueHkamu: 5  «oTnuyHO»;, 4 «xopowoy; 3
«yOOBMNETBOPUTENBHOY; 2 «HEYA,OBNETBOPUTENBHOY.

OLeHKY «OTNIUYHO» Nofny4aeT oby4valoLMncs, OCBOMBLLNA KOMMNETEHLMM OUCLIMNIIUHBI HA BCEX 3Tanax ux
dopmupoBaHma Ha 85-100 %, nokasaBLUMA BCECTOPOHHee, cucTematmyeckoe u rnybokoe 3HaHue y4vebHoro
MaTepuana, ymeHue CBOOOAHO BLIMOMHATbL 3aJaHusA, NpeaycMOTpeHHble paboyen nporpammon, YCBOMBLLMWN
OCHOBHYIO M O3HAKOMIEHHbIN C AOMOMHUTENBHOW NUTEpaTypor, pekoMmeHaoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTaBMNsEeTCA OOy4aloWMMCs, YCBOMBLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUA ydebOHown
ONCUMNIUHBI, HeobxoauMMbIX And npuobpetaemMon npodeccun, MNpPOSIBUBLLUMM TBOPYECKME CMOCOOHOCTU B
MOHUMaHWK, U3MNOXEHUN U UCNOSb30BaHNM y4ebHOro matepuana.

OuEeHKY «XOpOoLUO» 3acryXvBaeT 00yyatoLMNCs, OCBOMBLUNIA KOMMETEHLMM ANCUMMIIUHBI Ha BCEX dTanax
nx cpopmmpoBaHnst Ha 71-84 %, oOHapyXMBLUMI NOMHOE 3HaHWe y4yebHOro martepuana, yCrnewHo BbINONTHALNA
npeaycMoTpeHHble paboyer nporpaMMon 3adaHus, YCBOMBLUMIA OCHOBHYHO nuTepaTtypy, PEeKOMEHOOBaHHYK B
nporpamme. Kak npaBuno, oueHKa «XOpoLWo» BbICTaBNAeTca oby4valowmmMcs, MpPOAEMOHCTPMPOBABLUNM
cucTemaTmyeckoe BrnageHne matepuanoMm AUCLMNMUHBI, CMNOCOBHBIM K MX CaMOCTOATENIbHOMY MOMOMHEHUIO U
obHOBNeHnto B xode AanbHewnwwen ydyebHon paboTbl M NpodeccUoHanbHOW AeATeNbHOCTU, HO AONYyCTMBLUUM
HeCyLLeCTBEHHbIE HETOYHOCTU B OTBETE.

OueHKY «yAOBnNeTBOPUTENbLHO» MNonyvaeT obyvaloLlnics, OCBOMBLUMIA KOMNETEHLUW OUCUUMIMHBI Ha
BCex aTanax ux dopmmpoBaHus Ha 51-70 %, oOHapyXUBLLUMIA 3HAHWE OCHOBHOIO y4yebHOoro matepmana B 06bEMe,
HeobxooMMoM AN AanbHewnwen yyebbl n npegctoswen paboTel No npodeccnm, CnpaBnsAlLWUACS C BbINOSIHEHMEM
3afaHui, NpegyCMOTPEHHbIX paboyelrt nMporpamMoi, 3HAaKOMbI C OCHOBHOW IUTepaTypow, pPeKkoMeHOOBaHHOMN
nporpammoni. Kak npaBuno, oueHka «yOOBMETBOPUTENbHO» BbICTABNAETCA OOy4YaloWmMMcs, OOoMyCTUMBLUUM
MOrpPeLIHOCTM B OTBETE Ha 9K3aMEHE W MpU BbIMOMIHEHWM 3K3aMEHAUMOHHbIX 3aJaHui, HOo obnagarwum
HeoOX0AMMbIMW 3HAHUAMM NS YCTPaHeHWs Nod PyKOBOACTBOM NpenogasaTtens AonyLeHHbIX HE40YETOB.

OueHKa «HeyaoBNEeTBOPUTENbLHO» BbICTaBnseTcss  00yvyalollemMycsi, OCBOMBLUEMY  KOMMETEHL MM
OVCUMNIUHBI Ha BCeX 3Tanax ux PopMyvpoBaHus mMeHee yem Ha 51%, obHapyxusemy npobenbl B 3HaHMAX
OCHOBHOro y4yebHoro matepuana, 4ONyCTUBLLEMY MPUHUMNMANbHbIE OWMOKN B BbINOSTHEHUN NPEAYyCMOTPEHHbIX
paboyen nporpaMmmon 3agaHun.

LLikana oueHnBaHMNA pe3ynbTaToB

Tabnuua 10
MpoueHTHas wkana OueHKa B cUcTemMe «HeyAOBNEeTBOPUTENIbHO — YAOBNETBOPUTESIbHO
(npwv ee ncnonb3oBaHun) — XOpPOLLUO — OTIINYHO»
0-50% HeygosneTBopuTenbHO
51-70% Y[0BNeTBOpPUTESIbHO
71-84% XopoLuo
85-100% OT1nmnyHo




MpunoxeHue 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

J1.M. MhaxopgoBa
« » 20 .

[ ononHeHnA N N3MeHeHus K pa60'~|e17| nporpammMme AuCcUumMnIiInHbI (Mo.qynﬂ)

B1.B.02.08 «TennoreHepupyowme yCTaHOBKU»

no HanpaeneHuto nogarotoskn (cneuymansHoctv) 08.03.01 «CTpouTenbCTBO» MO HaMpaBreHHOCTU (Npodunio)
MOAroTOBKM « TennorasocHabXeHne 1 BEeHTUNALNS»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHME) (nognuchb) (PN0)

JononHeHns n nameHeHus paccmoTpeHbl n 0gobpeHbl Ha 3acegaHum kadenpbl « » 20 r.,
npoTokon Ne

3aBeaytoLmii kacdpeapom

(cTeneHb, 3BaHWe, NOANUCH) (®N0)



MpunoxeHwne 3
AHHOTauusa paboyen nporpaMmMbl AUCLUNINUHBI
B1.B.02.08 «TennoreHepupyowme yCTaHOBKN»

Koa v HanpaBneHue NoAroToBKU

(cneunanbHOCTL) 08.03.01 CtpouTtenscTBO
HanpaBneHHoCTb (Nnpodmnb) TennoraszocHabXxeHue N BEHTUNALUA
Keanndumkaums 6akanaBp

®dopma oby4yeHusn O4YHas

Noa Hayana noaroToBKU 2021

Bbinyckarowas kadeapa CtpoutenscTBo
Kacdheppa-paspaboTumk CtpoutenscTBo

O61bem gucuunnuHbl, Y. / 3.e. 216 /6

dopma KOHTpoOns (MpoMeXxyTo4vHas

aTtTectauus) 3ay4eT, KYpcoBOM NPOEKT, IK3aMeH, KypcoBas paboTa
Yac. / Nex. Na6. MpakTnu. Pobma
CemecTp ) 3aH., 3aH., 3aH., KCP CPC KoHTponb P
3.e. KOHTpoOnSs
yac. yac. yac.
5 108/ 3 16 8 32 3 49 3aHer, Kypcoson
NpoekT
3K3aMeH,

6 108/3 16 - 16 3 37 36
KypcoBasi paboTa

3a4eT, KypcoBoW
NToro 216 /6 32 8 48 6 86 36 NPOEKT, 3K3aMEH,
KypcoBas paboTta

YHMBepcan bHbl€ KOMMNETEeHUUN:

He NpeAyCcMOTpPeHbl Y4eGHbLIM NylaHOM
O6uwenpodeccuoHanbHble KOMNeTeHUUK:
He NpPeAyCcMOTpeHbl Y4e6HbIM NIaHOM

MNpodeccnoHanbHble KOMNETEHUUMN:
MK-4 Cnoco6bHOCTb K BbIMOMHEHWUIO CreunanbHbIX pacyeToB Ans MPOEKTUPOBAHUSA PELLEHUIN KOTEMbHbIX,
LieHTparnbHbIX TEMNMOBbIX NMYHKTOB, MaslblX TEMMO3MEKTpoLeHTpanen
MO-1 MK- | BeinonHsaeT rugpaBnnyeckue pacyeTbl, pacyeTbl TENMOBbLIX CxeM ¢ BbiIbopom o6opyaoBaHns ons
4 NMPOEKTUPOBAHUS PELLUEHUI KOTENbHbIX, LleHTpallbHbIX TEMNOBbLIX MyHKTOB, MarbIX TEMNNO3MEKTpoLeHTpanen
MpenogaBaHve OucCUUNVHBLI NpegycMaTpuBaeT crnegywowme opMbl opraHusauun yd4ebHoro npotecca:
nexkumn, nabopaTopHble 3aHATUSA, MpaKTUYecKMe 3aHsTUs, camocTosTenbHast pabota crtygeHta. CopepxaHue
ONCUMNIUHBI OXBaTbIBAET KPYr BOMPOCOB, CBSA3@HHbIX C W3Y4YEeHMEM OCHOB pa3paboTkm U MNPOEKTMPOBAHUS
TennoreHeHnpywmx yctaHoBok (TIY) n kotenbHbix. OBNageHne HOBbIMW 3HAHMSMM MO AUCLMMIIMHE MOMOXET
obyvarLmmcs BbINOHATL paboThl NO NMPOEKTUPOBAHUIO CUCTEM TennocHabxeHus (TIY), BbINOMHATL 0O0OCHOBaHWE
MPOEKTHbIX PELLUEHUN, OCYLLECTBIATb BbIOOP WMCXOAHbLIX AaHHbIX ANs MPOEKTUPOBaHWs, BbIGOp HOPMAaTUBHO-
TEXHUYECKNX N HOPMATMBHO-METOANYECKUX AOKYMEHTORB, ONpeaensoLwmx TpeboBaHus ons NnpoeKkTMpoBaHust, BbIGop
aHaroroB M TUMOBLIX TEXHWUYECKMX (TEXHOTOTMYECKMX) PELLEHUI OTAENbHBIX 3NIEMEHTOB M Y30B U UX adanTauuio B
COOTBETCTBMU C TEXHUYECKMM 3aJaHWeM, BbIOOp KOMMOHOBOYHOIO peLueHust cucTembl TennocHabxenusa (TIY,
KOTenbHbIX), BbIOOp 06opyaoBaHua U apmaTypbl, MOArOTOBKY M OochopMIieHNe rpadouveckor 4acTu NPOEKTHOWM K
pabodyelrt OOKyMEHTaLuu, MNOArOTOBKY WHopMauuy ONnsi COCTaBMEHWUs TEXHUYECKOro 3aJaHusi MO CMEXHbIM
pasgenam npoekTa, NpoBOAMTbL OLIEHKY KOPPYMNLMOHHbLIX PUCKOB B NPOU3BOACTBEHHON OEATENbHOCTU, BbINOMHATD
npeacTaBneHne 1 3aWwmTy pesynbTaToB NPOEKTUPOBaHUS.

MpenogaBaHve OucCUUNMHBLI NpegycMaTpuBaeT cnegywowme ¢opMbl opraHu3aumm yy4ebHoro npouecca:
NeKuMKn, NpakTu4eckne 3aHATUsl, caMocTosTenbHast paboTta ctyaeHTa. [NporpammMon AUCUMnInHBI NPeayCMOTPEHbI
cnegyowmne Buabl KOHTPONSA: TEKYLLMIA KOHTPOSb yCNneBaeMocTn B (popMe BOMPOCOB K YCTHOMY OMnpocy, 3agday Ans
PELLUEHUS Ha NPAaKTUYECKNX 3aHATUSX, 3alUMThl OTYETA NO NlabopaTopHbIM paboTam U NPOMEXYTOYHbIA KOHTPOSb B
cdopme 3ayeTa, KypcoBOro NpoeKkTa, 3k3ameHa, KypcoBon paboTsbl.




