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1 OMUCAHME MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUS C®OPMUPOBAHHOCTH KOMIIETEHIIUM,

OINMCAHME HIKAJI OHEHUBAHMUSA

1.1 Onucanne mKajabl OLeHUBAHUA CHOPMHUPOBAHHOCTH KOMIIETEHIIUMH

KOMHCTCHL{I/II/I Ha Ppa3/IMYHbIX 3Tallax ux (bOpMI/IpOBaHI/ISI OICHUBAKOTCA ABYMs OLICHKAMM: «3aUYTCHO», «HC 3a4YTCHO).

1.2 Onucanue noka3areJjieil U KpUTepueB OlleHNBAHUS C(POPMHUPOBAHHOCTH KOMIIETEHIMH 10 JUCHUIJINHE, 00ecTieYnBaIOIIHe T0CTHXKEHHe
IVIAHMPYEMBbIX Pe3yJIbTATOB 0CBOEHHS 00pa30BaTeIbHOIi IPOrpaMMbl

Kon xommne- Kputepun n nokazaTtesy olleHUBAHUS PE3YJIbTATOB 00YUEHMUSI
TEHLUU
(MHIUKATO- Pesynbrar oOyuenus
pa K0CTH- 10 JACHUIIINHE «HE 3a4YTCHO» «3a4TCHO»
KEHUS KOM-
HETEHIINH)
1 2 3 4
I1K-3 3HaTh: YCTPOICTBO, @parmMeHTapHble 3HAHUS METOJO0B cOopa U aHayiu3a uc-| CHOpMUPOBAHHBIE WM HEIOJHbIE 3HAHUS
(IIK-3.2) NPUHLMUI JEWCTBUS XOJIHBIX JIaHHBIX, TUIIOBBIX METOAMK pacyeTa KOTEJIbHBIX | METOI0B cOOpa U aHaIn3a UCXOJHBIX JaHHBIX,
TpaHc(OpMaTOpPOB TEIUIOTHL, | yCTAHOBOK M MapOT€HEpaTopoB, MPOIECCOB JJsl pa3pa-|TUIIOBBIX METOAMK pacuera KOTeJIbHBIX ycTa-
(U3MUECKyIO CYITHOCTD OOTKHM CXEM pa3MeIleHHsI SJIEMEHTOB 000pYJOBaHUs TE€X-|HOBOK M IapOreHepaTopoB, IMPOLECCOB JUIs
MPOLIECCOB, MPOTEKAIOLIMX B | HOJIOTUYECKUX MPOILIECCOB, TEXHUYECKON M HOPMAaTUBHOM | pa3pabOTKM CXE€M pa3MEIIeHUs 3JIEMEHTOB
TepMOTpaHCopMaTopax .  |JOKyMEHTAllMM JUIs OSKCIUTyaTallud TEXHOJIOTHYECKUX |000py/I0BaHMUS TEXHOJOTHUECKUX MPOILIECCOB,
K-5 3HaTh: YCTPOUCTBO, IIPUH-  |IHEPTOCUCTEM MPEATIPUITHIA. TEXHUYECKON WU HOPMATUBHOW JTOKYMEHTALIMHU
(IIK-5.1) | wan jeiicTeust, ¢usnde- / OTCyTCTBHE 3HAHUM JUISL DKCILTyaTaluy TEXHOJIOTHYECKUX DHEPIo-
CKYIO CYIIHOCTB ITPOLIECCOB, CUCTEM IpPEANPUATHUH.
NPOTEKAIOLIMX B TEIJIOBBIX
JIBUTATENISIX Y HarHEeTaTesixX
[1K-3 YMeTh: pa3zpabaThIiBaTh @parMeHTapHOE YMEHHUE COCTaBIATH TEIUIOBBIE CXEMbI|B 1emom ycnenHoe ymMeHUe COCTaBIATh TeEll-
(IIK-3.2) | meponpusiTist 10 HEPro- |9IEMEHTOB KOTEIBHBIX YCTAHOBOK H IIAPOrEHEPATOPOB |JIOBEIC CXEMBI DIEMEHTOB KOTEIBHBIX YCTAHO-

U PECYpPCOCOEPEKEHNI0  Ha
o0beKkTax mpodeccro-
HAJILHOW JESTEIBHOCTH C

MPEANPUATHI € MCIONb30BAHUEM HOPMAaTHUBHOM JOKY-
MeHTaluu / OTcyTcTBUE YMEHUM

BOK U IApOr€HEPaToOpOB HpeI[HpI/IHTI/Iﬁ C uc-
TIOJIb30BAHUEM HOpMaTHBHOfI AOKYMCHTAIU




TK-5
(TTK-5.1)

UCIIOJIb30BaHUEM TpPaHC-
(hOpMaToOpoOB TETLIOTHL.
VYMeTb: pacCUnUThIBATS,
BbIOMpaTh U pa3MellaTh
000py10BaHUE HACOCHBIX,
KOMITPECCOPHBIX, Ta30Typ-
OMHHBIX CTaHLMH, BEHTHU-
JSIIMOHHBIX arperaTtoB B
COOTBETCTBUU C TEXHOJIO-
rUel IpOU3BOJACTBA

MK-3
(TK-3.2)

TK-5
(TIK-5.1)

Bnaners: HaBbIKaMu
pacduera u BBIOOpaA TEp-
MOTpaHC(hHOPMATOPOB ISt
pa3paboTKU MEpOnpUSITUN
10 SHEProcOepeKEeHUIO B
TETUIOOHEPTETHKE
Bnaners: HaBbIKaMu pacue-
Ta U BbIOOpa 0OOpymoOBa-
HUSI HACOCHBIX, KOMIIpec-
COpHBIX, Ira30TypOMHHBIX
CTaHIIH, MapOCUIOBBIX
YCTAaHOBOK M BEHTHUJISIU-
OHHBIX arperaTtoB Ijs pas-
paboTKu CXeM pa3Melie-
HUSL 00BEKTOB Tpodeccu-
OHAJILHOU NIEITEILHOCTU

®dparMeHTapHOE NPUMEHEHHUE MPABUI TEXHOJIOTHUECKOM
JTUCHUTIIUHBI TPU SKCIUTyaTallil O0BEKTOB MPOQEccuo-
HaJIbHOM JICATCIIBHOCTH, HABBIKOB MPOBEACHUS TEILIOBBIX
Y THAPABIMYECKHX PACYCTOB KOTEIHHBIX YCTAHOBOK U
MapOreHePaTOPOB C MCIOJb30BAHUEM HOPMATHBHOW J0-
kyMeHTaluu/ OTCyTCTBHE HaBBIKOB

B umenom ycremiHoe mNpUMEHEHHE MPABUI
TEXHOJIOTHYECKOM JUCIUIUIMHBI PU IKCILTya-
Tallud OOBEKTOB MPOPECCUOHANBHOU Jes-
TEJILHOCTH, HABBIKOB MTPOBEICHUS TEIUIOBBIX U
TUIPABIMYECKUX PACUYeTOB KOTEIbHBIX yCTa-
HOBOK M TIApOTE€HEPATOPOB C UCTIOIH30BAaHUEM
HOPMATHUBHOM TOKyMEHTAIlUU
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1.3 Onucanue MKAaJIbl OLIEHUBAHUS 0CBOEHUSI JUCHHUILINHBI B hopMe 3aueTa

3HaHUS, YMEHHUS, HABBIKM O0yYaIoMIerocs Mo JUCIHUIUIMHE OLIEHHUBalOTCA B (hopme 3auera
110 4-x0aIbHOM IIIKAJIE:

1.4 Onucanue noka3sareJsieii 1 KpUTepHeB OlleHNBAHUS KOMIIeTEHIUI
AUCHUILIMHBI B (popMe 3aueTa

Ounenka Kpurepun

OTJIMYHO |OTBETHI Ha BOIIPOCHL I-IéTKI/Ie, OGOCHOBaHHBIG n ITOJIHBIC, IMPOsBJICHA
FOTOBHOCTb K JUCKYCCHM, CTYAEHT JEMOHCTPUPYET BBICOKUN YpOBEHb
BJIaACHU S 3HaHUAMH, YMCHUAMU u HaBbIKaMH COOTBCTCTBYIOIIHX
KOMIIETEHIIMI, YTO TO3BOJIIET €My pellaTh MIMPOKUH KPYr TUIIOBBIX U
HETHUIIOBBIX 3314, CTYJIEHT MPOSBUI BHICOKYIO SPYAMUIIMIO U CBOOOHOE BIIAJICHUE
MaTepuaIoM JUCIUILINHBI

XOpOHIO OTBCTHEI HA BOHpOCI)I HpeI/IMyHIGCTBeHHO HpaBI/IJII)HI)Ie, HO HEAOCTATOYHO YCTKHCEC,
CTYJEHT CITIOCOOEH CAMOCTOSITEITLHO BOCIIPOU3BOIUTH M IPUMCHSITh
COOTBETCTBYIOLIME 3HAHUS, YMEHUS U HABBIKM JIJISI PEILICHUS TUIIOBBIX 3a7a4
JUMCIUIUIMHBI, MOKET BBIIIOIHATH OMCK M MCIIOJIb30BaHHE HOBOM

UH(OPMALIUK 7S BRITIOJTHEHUS! HOBBIX MPO(EeCCHOHAIBHBIX IeHCTBUNA Ha
OCHOBE IMOJHOCTHbIO OCBOCHHBIX 3HAHUM, YMEHUI 1 HABBIKOB

COOTBETCTBYIOIIMX KOMIETEHIUI

Y/IOBJIETBO-| OTBETHI Ha BOTPOCHI HE MOJIHBIC, HA HEKOTOPHIE OTBET HE MOJYUEH, 3HAHU,

PHUTEIBHO |yMEHUS, HaBBIKH C(HhOPMUPOBAHBI HA Oa30BOM YPOBHE, CTYACHTHI YaCTUYHO, C
MOMOIIIbIO U3BHE (HampuMep, ¢ UCTIOIb30BAHUEM HABOSIINX BOIIPOCOB,
ACCOLIMAaTUBHOTO psAJa MOHSATUH U T.J.) MOTYT BOCIIPOU3BOJUTH U MIPUMEHSITh
COOTBETCTBYIOIINE 3HAHUS, YMEHUSI, HABBIKH

HEy/IOBJIe- |HA OOJBINYI0 YacTh BOIMNPOCOB OTBETHl HE OBUIM TOJYYEHBI, JHOO OHHU

TBOPUTEIIb-| [IOKA3aAJIN INOJIHYTO HCKOMIICTCHTHOCTD CTYACHTa B MaTepuac
HO JAUCIIMITIIINHBI, CTYACHT HC CIIoco0eH CaMOCTOATCIIbHO, 0e3 oMo
H3BHCE, BOCITPOMU3BOJUTH n IMPUMCHATH COOTBECTCTBYIOIIHE 3HaHWA,

YMCHUS, HAaBbIKM WA 3HaHWA, YMCHUA W HABBIKM Yy CTYyJACHTAa HC
BBISIBJICHBI
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2 TUIIOBBIE KOHTPOJIBHBIE 3A/IAHUSI U UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE 1151 OIEHKHW 3HAHUI, YMEHUI, HABBIKOB U OIIBITA
JAEATEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIAM B IPOIIECCE OCBOEHMS OBPA3OBATEJILHOM

ITPOI'PAMMBbI

2.1 Bonpocsl K 3a4eTy

Konpr nanuka-

Ne pompo- Coneprxanue paszzena B AMJAKTUUYECKUX SAMHULIAX TOPOB AOCTH
ca KEHUS KOMIIE-
TEHIINHN

1 2 3

1 [Tpunnumuaneueie cxembl TOC u ADC, MecTo U Ha3HAYCHHE KO- [1IK-3.2
TEJBHBIX YCTAHOBOK M MAPOTE€HEPATOPOB

2 OCHOBBI TOITOYHBIX MPOLIECCOB. BHIbI CkMraeMbIX TOIUIMB, UX I1K-3.2
MIPOUCXOKICHHE

3 Teopus ropenus. MarepuanbHbie O0agaHChI IPOIIECca TOPEHUS ITK-3.2

4 Tonounsle npouecchl. MEeTOIbI CKUTAHUS TOIUIUB B TOITOYHBIX [T1K-3.2
YCTPOMCTBAX

5 MeTouka pacyeTa JIyducTOro TeriooOMeHa B TOIMOYHBIX kKamepax. | [TK—3.2

6 KoHcTpykTHBHAs cXeMa COBPEMEHHOTO ITapoBOro KOTia, xapakre- | [IK-3.2
PHUCTHKA IPOLIECCOB, IPOUCXOSIINUX B KOTIIE.

7 Bononapossie cxembl 0apabaHHOTO ¥ MPSIMOTOYHOT'O KOTJIOB. ITK-3.2

8 [TapoBoii KoTen B KOMOMHUPOBAHHBIX CXeMax: maporasosble ycra- | [IK-3.2
HOBKH, KOTEJI-YTHJIN3aTOP TEIUIOTHI.

9 TemnnoBoii 6ananc naposoro kotia, onpeaenenue KI1/, xapakre- I1K-3.2
PUCTHUKH TETIOBBIX IOTEPh

10 OcoOeHHOCTH pacueTa paAualMOHHOTO TerioooMeHa B Tonounbix | [IK-5.1
KaMepax.

11 OCHOBHBIE TEIIOBBIE XaPAKTEPUCTUKH TOIIKHU - TEIIJIOBBIE HANPS- IIK-5.1
KEHHUS TOTTOYHOTO 00BhEMa M CEYEHUS TOIKH, X CBS3b C BHITOPAHH-
€M TOILJIMBA U PacIpe/ieNIeHHEeM TeMIIEPATyp Ta30B B CEUCHUH.

12 OCHOBHbBIE KOHCTPYKIIMH TOMOYHBIX Kamep ((pakenbHble, BuxpeBble, | [IK-5.1
C KUTISIIIAM CIIOEM).

13 Ocob6eHHOoCTH TenI000MeHa B KOHBEKTUBHBIX TOBEPXHOCTAX IIK-5.1
Harpesa.

14 PagunanmoHHble TOBEpXHOCTH OapabaHHBIX M MPsIMOTOYHBIX KoTioB | [TK-5.1

15 [IpuHIUIIBI KOHCTPYKTUBHOTO BBINIOJHEHHUS ITAPONEPETPEBATENb- [IK-5.1
HBIX, SKOHOMaM3epHBIX U BO3AYXOMOAOIpPEBaTEIbHBIX TOBEPXHO-
cTen

16 [TocnenoBarenbHOCTh pa3MeLIEHUsI IOBEPXHOCTHU BJI0JIb Ta30BOTO [IK-5.1
TpakTa. [IpuHIMITE ONTHMHU3aIMH KOMITOHOBKHY TIOBEPXHOCTEH.

17 TemnnoBas cxema kotia. OCHOBHBIE TPO(UITH APOBBIX KOTIOB, IIK-5.1
MPUHLIMITBI BBIOOpa MPOoGUIIs B 3aBUCUMOCTH OT TEIIOBOM MOIIIHO-
CTH KOTJIa M CXKMTaeMOT'0 TOTINBA.

18 I'unpoaunamuka paboueit cpebl B CUCTEMAaX € MPUHYAUTEIbHBIM [IK-5.1
JIBMDKEHUEM.

19 I'unpaBnuueckas XxapakTepuCcTUKa TOPU30HTAIBHBIX U BepTukainb- | [IK-5.1
HBIX TpYO. AHaIU3 yCI0BUN HECTAOUIBHOCTH XapaKTEPUCTUKU U
MEpHbI MOBBIIICHUS] HAIS)KHOCTH.

20 Brustaue runpomHaMuKy Ha KOHCTPYKTHBHOE BBIIOJTHEHUE TT0- ITK-5.1
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BEPXHOCTEH HarpeBa B 6apabaHHBIX U MPSMOTOYHBIX MTAPOBBIX KOT-
Jax.

21 KomOuHMpoBaHHBIE TOBEPXHOCTH TMaporieperpesarenei, 1oau kon- | [IK-5.1
BEKTUBHOTO U PaJMaIlMOHHOTO TETJI000MEHa.
22 [Tyck mapoBoro kotia B padoty. [Ipuniunuansaeie myckoBbie cxe- | [IK-5.1
MBI 6apabaHHOTO ¥ MPSIMOTOYHOT'O KOTJIOB
23 MarepuanbHblii 0ajJaHC TPUMECH BOJHOTO TeIJIOHOcUTe s B mapo- | [1K-5.1
BOJISHOM TPaKTe OJIOKA U 331a4M BOJHO-XUMHYECKOTO PeKUMA.
24 MeToapl OTyYeHHS YHCTOTO Mapa B OapabaHHBIX KOTiIax: cenapa- | [IK-5.1
1Us1. IPOAYBKa, CTYIIEHYaToe cnapeHue, NpoMbIBKa napa. Boano-
XUMHUYECKHUE PEKUMBI OJI0KOB ¢ 6apabaHHBIMH U NMPSIMOTOYHBIMU
KOTJIAMH.
25 TennoBas u rugpaBiIMYecKas pa3Bepka B TpyOHOU cekiuu, pacyet- | [IK-5.1
HBIC TIOKA3aTeNH pa3BepoK. TemmoruapaBinyeckas pa3Bepka u pas-
BEPOYHBIC XapaKTEPUCTHKHU MTOBEPXHOCTEI HarpeBa
2.2  IlpumepHble BApHAHTHI 33/1a4 K 3a4eTy
1. BrmonHHTE TEMJIOBOM pacdeT M OMpeAeTUTe IUIOMAAb TOBEPXHOCTH TEII000MeHa mpo-
TUBOTOYHOTO BOJIOBOJSHOTO TEIJIOOOMEHHHMKA JIsi OXJaXKIe-HUS TOpsuell BOABI OT
t16=80°C no t166 =60°C c pacxomom G1 =2 xr/c. TemmepaTypa oxXJaKIaroNIeii BOJBI Ha
BXOjI¢ B TerutooOMeHHbIN amnmapat t26 =10°C, ee pacxon G1 =0,75 kr/c.
2. IlpowsBecTu TEIJIOBOH M KOHCTPYKTHBHBIM pacueThl OCHOBHBIX JETajeil CEKIIMOHHOTO

BOJOBOASHOT'O TOAOI'PEBATECIIA TCIIJIOCETH MOCBHCpFO (pI/IC) IIpU CICAYIOIIUX YCIIOBUAX:

-CXeMa JBIDKEHHSI TeTUIOHOCUTEJIEH —TIPOTUBOTOK;

-TIPOM3BOAMTENHHOCTH anmapara—Q=1,75x10° ix/c, (BT);

-TeMrieparypa rpetouieit Boapi—t1'=130°C u t1"'=100°C;

-TeMreparypa HarpeBaemon Bosl—t21'=62°C u t21''=92°C;

- IOBEPXHOCTh HArpPeBa BBIMOJIHEHA U3 JATYHHBIX TPYOOK 1uaMeTpoM Ugpn/dy=14/16MM;
-TeTUIONPOBOIHOCTE MaTepuaina Tpyook A=104,9B1/(m-°C);

- TOJIIIMHA HAKUITH Ox=0,2MM;

- TEIUIONPOBOAHOCT HAKUTHU Ay=3,49 B1/(M-°C);

- KOO PHUIMEHT, YYUTHIBAIOLIMNA OTEPHU TeIjIa B OKpy»karollyto cpeay, n=0,97.
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3 METOAUYECKHUE MATEPHUAJIBI, OITPEAEJAIOIIUE ITPOLEALYPbI

OILIEHUBAHUS 3HAHUI, YMEHUI, HABBIKOB U OIIBITA JIEATEJIBHOCTH,

1.

XAPAKTEPU3YIOIINUX DTAIIBI ®OPMUPOBAHVSA KOMIIETEHIIUAIA

[TonoxxeHue o TEKyIeM KOHTPOJIE M TPOMEXYTOUHOM aTTeCTAI[i 00YJaOIIMXCS,
OCBaMBAIOIINX MPOrpaMMbl OaKalaBpHrara, IPorpaMMbl CIeUAIUTETa, TPOTrpPaMMBbI
maructpatypsl CMK-11-02.01-04-21 / pa3zpab. T.A. Jlammna. — 3epHorpam: A3o-
Bo-UepHomopckuii uxeHepHbiit uHCTUTYT PI'BOY BO lonckoii 'AY, 2021. —
15c.
[TonoxxeHue o MPOBEICHUH TEKYIIET0 KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTalluu
00yJaroImuxcs ¢ IPUMEHEHUEM JIEKTPOHHOTO 00y4YeHHS, AUCTAaHIIMOHHBIX 00pa-
30BaTeIbHBIX TEXHOJOTUI B YCIOBUAX YCUJICHHSI CAHUTAPHO-
snunemuonorndecknx meponpustuid. CMK-02.01-01-20 / pa3pa6. T.A. Jlammuna.
— 3epHorpaa: AzoBo-YepHomopckuit unxkeHepHsiii uHCTUTYT PI'BOY BO Jlon-
ckoii 'AY, 2023. — 8c.
Pa6ouas nporpamma nucuuruinasl b1.B.JIB.01.02 «KoHCTpYyKTHBHBIE CXEMBbI
TEIIOPHEPTETHIECKUX YCTaHOBOKY» / pa3pad. M.C. [lemuenko — 3epHorpaa: A3o-

Bo-UepHomopckuit unxenepubid UHCTUTYT @I'BOY BO Jlouckoit 'AY, 2026. —
23 c.



