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OIIMCAHHME IKAJI ONEHUBAHUSA

1 OIMCAHME IMOKA3ATEJIEW U KPUTEPUEB OIIEHUBAHUSI COOPMUPOBAHHOCTH KOMIIETEHIIW,

1.1 Onucanne mWKaJabl OLEHUBAHUSA CPOPMHUPOBAHHOCTH KOMIIETeHIIMIA

CdhopmupoBaHHOCTH KOMIIETSHIIHIA 110 TUCIUTUTMHE OIICHUBAETCS MO 2-0aJNIbHOM IIKAaJe: «3aU4TEHO» U «HE 3aYTCHOY

1.2 Onucanue nokasareJieid 1 KpuTepueB OleHUBaHKUSI CPOPMHUPOBAHHOCTH KOMIIETEHIUI 10 JUCHMUILIIMHE, 00eceYnBAKOLIM e JOCTHKEHH e
IUIAHUPYEMBIX Pe3yJIbTATOB 0CBOEHUA 00pa30BaTeIbHON IPOrpaMMBbI

Kon PesyabTaT 00yueHHns Mo IUCHUILIHHE Kpurtepun u nokasaresi olileHUBaHHS Pe3y/JIbTATOB 00y4eHUS
KOMITCTCHLIH «HE 3aYTEHO» «3aUTEHO»
(MHMKAaTOpa
JOCTIKeHMSI
KOMITETeHIIH
1 2 3 4
ITK-1 3HaTh: TPOCKTHYIO U KOHCTPYKTOPCKYyIO | ®parmenTapHbie 3HaHUs TpoekTHOW U | CopMUpOBAHHBIE WM  HEMOJHBIC
(TTIK-1.2.) JOKYMEHTAIUI0 Ha 000pYyJOBaHHE TEIUIOBBIX | KOHCTPYKTOPCKOW  JOKYMEHTAMHd  Ha | 3HaHWs MPOEKTHOU M KOHCTPYKTOPCKOM
cereit o0OpyJIOBaHME  TEIUIOBBIX  ceTe /| JOKyMEeHTaluuu Ha  00OpyJOBaHHUE
OtcyTcTBUE 3HAHUI TEIJIOBBIX CETEH
YMeTh: aHaNnmM3UPOBaTh OTKA3bl U HapylleHus | @parMeHTapHOE YMEHHUE aHaIu3upoBaTh | B LIEJIOM YCIIELIHOE yYMEHHE
B paboTe 000pyI0BaHMS TEIUIOBBIX CETEH OTKa3bl W  HapymeHus B  paboTe | aHaTM3UPOBATH OTKA3bl U HAPYIICHUS B
o0opyIoBaHUS TETUTOBBIX cetelt | paboTe 000pyI0BaHMSI TETNIOBBIX CETEH
/OTCYTCTBHE YMEHUI
Bnaners: HaBbikamu pa3paboTku mporpamm, | @parmMentapHoe — BiafeHHMe — HaBbIKaMu | B 1enom ycneniHoe BiiaJieHHe HaBbIKAMU
HAIPaBICHHBIX HA COBEPIICHCTBOBAHWE W | pa3pabOTKHU MpOTrpamMM, HANpaBIECHHBIX Ha | Pa3pabOTKU MpPOTpamMM, HaIPaBJICHHBIX
MOJICpHU3AIMI0  000pYIOBaHMS TEIUIOBBIX | COBEPUICHCTBOBAaHME W MOJCPHHU3AIMIO | HA COBEpLICHCTBOBAHNE u
ceren o0OpymOoBaHUs  TEIUIOBBIX  ceTed /| MOJEPHHU3AIHUIO 000pyI0OBaHUS
OtcyTcTBHE HABBIKOB TEIUIOBBIX CeTeN
I1K-2 3HaTh: METO/IBI Pa3pabOTKH TEXHUYECKON ®parmeHTapHbIe 3HAHUS MeronoB | ChopMUpOBAaHHBIE WM  HEMOJHBIC
(TIK-2.2.) JIOKyMEHTAIUU pa3pabOTKN TEXHUYECKOW TOKYMEHTAIIMW/ | 3HAHUS METO/I0B pa3palboTKu

OtcyTcTBHUE 3HAHUM

TEXHUYCCKOM AOKYMCHTallun




2 3 4
YMeTb: opopMIIATE JIEMEHTHI TeXHUYECKOH | dparMeHTapHOoe  ymeHue  odopmisth | B 1eJIOM yCHEnHoe YMEHHE
AOKYMCHTallUU TCIUIOOHCPICTUYCCKOT'O | 3JICMCHTHI TeXHUYECKOU AOKYMCHTAaIUN O(l)OpMJISITB DJIEMEHTHl TEXHUYECKOU

000pyTIOBaHUS U YCTAHOBOK

TEIUIOPHEPTETUIECKOT0 000pYAOBaHUSA U
ycTaHoBOK/ OTCYTCTBHE yMEHUI

JOKYMEHTAIIUH TETJIOIHEPTeTHIECKOTO
000py/I0BaHUS U YCTAHOBOK

Brnanerp: HaBbIKaMu TpOBeACHUs paboOT 10
(GOPMHPOBAHUIO  DJIEMEHTOB TEXHUYECKOU
JIOKyMEHTAIUU B obnactu
TETUIOIHEPTETHYECKOTO 000PYI0BaHUS

@®parMeHTapHOE  BIIAJICHUE  HaBBIKAMHU
MpOBEeACHUST padboT 1o (HOPMUPOBAHUIO
3JIEMEHTOB TEXHUYECKOU AOKYMCHTAIlU B
obacTu TETUIOIHEPTETHYECKOTO
o0opynoBaHus

B nenom ycnenrHoe BiajieHre HaBbIKAMHU
npoBeaeHus PaboT o GOPMUPOBAHUIO
3JIEMEHTOB TEXHUYECKOM
JIOKYMEHTAITUN B oOJactu
TEIUIOPHEPTETHYECKOT0 000pyIOBaHUS




1.3. Onucanue mKaJIbl OLICHUBAHUS OCBOCHUS TMCHUILIMHBI B (popMe 3aueTa

3HaHI/I$I, YMCHUS, HaBBIKU 06yqa}omer0051 IO JUCHHUINIIMHE OICHUBAIOTCA OICHKaAMH:
«Ba4YTCHO», «HEC 3a4YTCHO».

1.4. Onucanne nokaszaresneil U KPpUTEePUeB OLCHMBAHUS KOMIIEeTEeHIHI
AUCHMILIAHBI B opMe 3aueTa

Ouenka Kpurepun
1 2

3a4TeHO |BBINOJHEH YCTAHOBJICHHBIH MO JUCHHUILTMHE 00BEM CAMOCTOSTEIBHBIX PadoT, B
mporecce oO0ydeHHss WM B Xoje cobOecemoBaHus (MpU HEOOXOAUMOCTH)
MIPOJEMOHCTPUPOBAHBI JOCTATOYHO TBEPIbIC 3HAHHS MaTepualia, YMCHHS |
HaBbBIKKM HX MCIIOJIB30BaHUA TpU PCIICHHU KOHKPCTHBIX 3aaay, II0Ka3daHa
C(OPMHPOBAHHOCTh COOTBETCTBYIOIINX KOMIIETCHIMIA, MPOSBICHO MMOHHMaHHUE
CYIIHOCTU HW B3aUMOCBA3U PACCMATPUBACMBIX MIPOHCCCOB U HBHGHHﬁ, JaHBbI
MIPaBUJIbHBIE, TIOJHBIC OTBETHI Ha OOJILIIIMHCTBO BOIIPOCOB; HET TPYOBIX OMIMOOK,
Inpu OTBCTaxX Ha OTACJIbBHBIC BOIIPOCHI MOI'YT GBITB AONYIICHBI OTACIBHBIC
HETOYHOCTH

He 3auTeHO| HE BBINOJIHEH YCTAaHOBJICHHBIM MO AUCHUIUINHE 00BEM CaMOCTOSITEIBHBIX PadoT,
COOTBETCTBYIOIIME KOMIETEHIIMH HE C(hOPMUPOBAHBI ITOJIHOCTHIO WM YAaCTUYHO,
B XoJie coOeceloBaHMsI HE JAHO OTBETA, WIM JaHbl HENpaBHJIbHbIE OTBETHl Ha
OOJIBLIIMHCTBO ~ BOMPOCOB, IPOJAEMOHCTPUPOBAHO HEMOHHUMAHUE CYLITHOCTH
MPEUIOKEHHBIX BOIPOCOB, JIOMYILEHBI TPyObIe OIMOKK IPU OTBETE HA BOIIPOCHI




2. TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA 1 UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE /1151 OIEHKHW 3HAHWI, YMEHU, HABBIKOB U OIIBITA
JAEATEJIBHOCTHU, XAPAKTEPU3YIOIUX 3TAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIAM B IPOIIECCE OCBOEHMSI OBPA3OBATEJILHOM

ITPOI'PAMMBbI

2.1. Bonipocsl K 3a4eTy

Konsl
Ne Bonpoca Bomnpocsl HHIMKATOPOB
TOCTUKEHUS
KOMIIETEHIINH
1 2 3
HopmaTuBHbie JTIOKYMEHTBI TUTSE pa3paboTku K-1.2
1 TEIUIOPHEPreTUYeCKX  ycTaHoBok  Cragum  pa3paboTKu HK-Z'. 2'
POEKTa
Copneprxanne TEXHUYECKOT0 33/1aHUs Ha pa3paboOTKy K-1.2
2 TEIJIOTEXHUUECKOro 00opynoBanus. CocTaB TEXHUYECKOM HK-Z' 2'
JOKYMEHTAIIMH Ha TEIJIOTEXHUYECKOe 000pyI0BaHHE. )
3 YcnoBHBIE 0003HAYEHUS TETJIOTEXHUYECKOTO 000Dy I0BAHUS I1K-1.2
4 3amaul  KOHCTPYKTHBHOIO  pacyeTa  TEIJIOTEXHHUYECKOTO K-1.2
000pyT0OBaHUS '
5 3anaun MOBEPOYHOTO pacuera TEIIOTEXHUYECKOTO K-1.2
000pyI0BaHUS '
OcHOBHbBIE HaNpaBJIE€HUS B COBEPIICHCTBOBAHUU KOHCTPYKIIUU
6 TEIIOOOMEHHBIX ~anmnapaToB. [loBBIIIEHHE SKOHOMHUYHOCTHU IIK-1.2
paboTHI TEMIIOOOMEHHBIX aIapaToB.
7 DOopMHUpPOBAaHUE HIIEMEHTOB TEXHUYECKOM JOKYMEHTALMU Ha [IK-2.2
pa3paboTKy TETIOOOMEHHBIX ammapaToB )
8 OnpeneneHne reOMETpUYECKUX XapaKTEPUCTUK TOTIOK. I1K-1.2
9 MetoMKa MTOBEPOYHOTO pacyeTa TOMOK I1K-1.2
OcHoBHbIE HaIlpaBJICHUSA COBEPILIECHCTBOBAHUSA u IIK-1.2.
10 MOJEPHU3AIMA KOHCTPYKIMM TOINOK. AHAJIN3 HapyIICHUH B
paboTe TOIOK.
1 Metoarka KOHCTPYKTUBHOTO pacyeTa IOBEPXHOCTEW Harpena K-1.2.
KOTEJIbHBIX arperaTos.
12 Meroauka pacueTa KOHBEKTHBHBIX ITy4KOB KOTJIA I1K-1.2.
13 Metoauka KOHCTPYKTHBHOTO  pacveTa  KOHBEKTHBHbIX K-1.2.
naponeperpeBaresneit
14 MetorKka KOHCTPYKTUBHOTO pacyeTa ra3oxo/ioB IIK-1.2
OcHoBHbIE HaIpaBJICHUS COBEpPIICHCTBOBAHUS u
15 MOJIEpHHU3AIUN KOHCTPYKIIMU Ta3oxoAo0B. [loBblieHue I1IK-1.2
HaJIKHOCTH PaboThl 000pYI0BAHHUS Ta30BO3AYIIHOTO TPAKTA.
16 dopMupoBaHUE 3JIEMEHTOB TEXHUYECKOM JOKYMEHTAI[Md Ha K22

pa3paboTKy 000pyI0BaHUS Ta30BO3YITHOTO TPAKTa




1 2 3

17 Meroanka pacueTa KOHCTPYKTUBHBIX TaPAMETPOB JBIMOBBIX K-1.2
TpYyO. '

13 MeTo;[HKva KOHCTPYKTHUBHOI'O PacdeTa MOBEPXHOCTHBIX K-1.2
SKOHOMa3epoB

19 MeTomeUa KOHCTPYKTHUBHOTO pacuera KOHTaKTHBIX K-1.2
HIKOHOMaH3epoB
OcCHOBHbBIE HaIpaBJIEHUS COBEPLIEHCTBOBAHUS KOHCTPYKIUU

20 SKOHOMAaMn3€epoB. MonaepHuszauus SKOHOMAM3€epOB. [K-2.2
@opMUPOBAHHUE 3JIEMEHTOB TEXHUYECKON JOKYMEHTAIIMU Ha [K-1.2
pa3paboTKy SKOHOMA3EpOB

21 Pacder Bo31yxomnoiorpeBaresiei. T[1K-2.1
[oBbIlIeHnEe S5KOHOMUYHOCTH PabOTHI BO3yXOIO0TpeBaTeNei K-1.2

22 DopMUPOBAHHUE 3JIEMEHTOB TEXHUYECKOW JOKYMEHTAIIMU Ha HK-2'2'
pa3paboTKy BO3yXOMO0TpeBaTeNei o

3 OcHOBHbIE HamNpaBlieHUST B MOJAECPHU3ALNU TEIUIO3ALIUTHI MK-1.2
TpyOOIpPOBOJIOB

24 TpebGoBanus K KOMITOHOBKE TEIIOTEXHUYECKOTO IK-1.2.
000pyIOBaHUS B KOTEIbHBIX I1K-2.2

2.2. [IpumepHbIe BAPDHAHTHI 32/1a4 K 3a4eTy

1. OnpenenuTh CKOPOCTh KOPPO3UU TPYOUATOTO BO3IYXOMOJOTPEBATENS IPU CKUTAHUU B KOTJIE

K/ic
Ke
SP=2%.  Jlomst yHOCa 30IIBI COCTAaBISET Oyy=0,95.  DKCIEPHMEHTANBHBIA MOMPaBOYHBII

KO3 QHUIHMEHT M NPUHSATH PABHBIM 1.

2. OmnpenenuTh MHHUMAQJIbHBIA OOBEM TOMOYHOW KaMmepbl MPH JTONYCTUMOM TEIUIOBOM

yris ¢ TemnoTo cropanus QF =19800 , 301bHOCTBIO AP=26,5% u comepxaHueM cepsbl

xBm
HAIIpsDKEHUN JUI C)KUTaHUs rasa qv=250—3 , ECJIM pacxoJl ra3a Ha HPEANPUATAU COCTaBIAET
M

3
M KﬂJlC
B,=16—, a yaenbHas TCIUIOTA CKUraHUs rasa paBHa O =35600——
c M

3. OHpGI[eJII/ITB YUCIO MapaJlJICJIIbHO BKIOYCHHBIX 3MCCBHUKOB B ITAKCTC 3KOHOMaﬁ3€pa, CCJIn

o Ke
pacxon Boay yepe3 dKOHOMau3ep cocrabisier D, =70—, MaccoBas CKOPOCTh BOABI HA BXOIE B
C

Ke
2

3KOHOMaM3ep wp =700 , @ BHYTPEHHUI TuameTp TpyObl paBeH d,, =80.mm .
M

-C
2.3. BapnaHTbl KOHTPOJIbHBIX 3aaHUI

BapuaHT KOHTpOIBEHOTO 3a/1aHus 110 MOAYI0 «HopMaTuBHO-3aKOHOMaTENbHAS Oa3a
MPOEKTUPOBAHHUS TEILIOIHEPTETUIECKOTO 000PYIOBAHUS U YCTAaHOBOK)
1.IlpuBenure ycnoBHOE 00O3HAYEHHE HIIEMEHTOB CXEMBbI BOJOIOJATOTOBKU MAapOBON KOTEIBbHON

Ha 0a3e HaTPUH-KaTHOHOBBIX (DUIILTPOB

2. IlepeuncnauTe OCHOBHBIC pa3/ieibl TEXHUYECKOTO 33/1aHUs HA Pa3paboTKy TEIIOTEXHUYECKOTO
00opyoBaHus

3. Pacumdpyiite ab6pesuatypy CIIJIC




BapuaHT KOHTPOJIBHOTO 3aJIaHHsI 10 MOAYITO «METOIMUECKUEe OCHOBBI KOHCTPYHPOBAHUS H
(dbopMUPOBAHUS FITEMEHTOB TEXHUYECKOW JOKYMEHTAIIMU Ha pa3paboTKy TEMI0IHEPTreTHIECKOrO
000pyI0BaHU S

1. Onpenenuth HEOOXOIUMBIH 00BEM TOMOYHON KaMephl MPHU CISAYIOMNUX UCXOIHBIX TaHHBIX

ITapamerp Bennunna
[Taponpon3BoAUTENHLHOCTD, D, T/4 700
35600

Temora cropanus ronnusa, Qf, K’Hz’c

M

. 'l 9,52
Teopernuecknii 00beM BO3TyXa, Ve, —M 3

} o M 10,5
Teoperuueckuii o6bem rasa, V. , —
M

Koaddumnuent nzbbiTka Bo3nyxa, &, 1,05

2. OnpenenuTs MIIOLAAb OBEPXHOCTH BO3TYXONOAOIPEBATENS IPU COKUTAHUM YIUI, €CIU €ro

orc . K2
TeroBocnpusaTue cocrasiaser Q. = 3500 KA , pacueTHbIH pacxox TommBa B, =12—,
K2 c
CpeIHUN TeMIepaTypHbIM Hamop paBeH At =400°C, xodpuumeHT TemIonepesaun
Bm
k=40———

20
M- C




3. METOAMYECKHE MATEPUAJIBI, OIIPEJEJIAIOIIME ITPOLEZY PbI
OLEHMBAHMA 3SHAHMH, YMEHIH, HABBIKOB 1 OITbITA AEATEJIBHOCTH,
XAPAKTEPU3VIOIUX DTAIIbI @OPMHWPOBAHUA KOMIIETEHIIA

1. TlonoxkeHue O TEKyIIEeM KOHTPOJE U MPOMEXKYTOUHOH aTTecTald OO0Yy4aroIInuXcs,
OCBaMBAIOUIMX  00pa3oBaTelbHbIE IPOrpaMMbl  BbICIIET0 00Opa3oBaHUs —  I[POrpamMMBbl
OakanaBpuaTta, IpOrpaMMbl CHEHHATUTETa, mporpammbl Maructparypel CMK-11-02.01-04-21 /
pa3pab. T.A. JlammHa. — 3epHorpan: A3oBo-UepHomopckuil mHxeHepHbIi HHCTUTYT @T'BOY
BO Houckoit 'AY, 2021. — 15c.

2. IlonoxxeHne O NPOBENEHUM TEKYLIETr0 KOHTPOJS M IPOMEKYTOUHOM aTrTecTaluu
o0ydaromuxcsi ¢ MPUMEHEHUEM 3JIEKTPOHHOTO OOy4YeHHs, JUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTHIl B YCJIOBUSAX YCWJIEHMs CaHUTapHO-3nujemMuosorndeckux mepomnpustuit. CMK-II-
02.01-02-23/ pa3pab. T.A. Jlamuua. — 3epHorpaa: A30Bo-UepHOMOPCKHI WHKCHEPHBIN
uHctutyT ®I'BOY BO Mlonckoit 'AY, 2023. - 8 c.

3. PabGowas mnporpamma mucuumuinHbl b1.B.06 «KoHCTpynpoBaHHE 3SHEPreTHYECKOTrO
o0opynoBaHusi u ycTaHoBok»/ pa3pad. A.H. Tokapea. — 3epHorpaa: AzoBo-UepHomopckuii
uxeHepHsit uHCTUTYT PI'BOY BO Jlonckoit 'AY, 2026. — 29c¢.



