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(HaumeHo8aHUE OUCYUNTUHDBL)

I10 HAITPaBJICHUIO ITOATOTOBKHU

15.04.05 KOHCTPYKTOPCKO-TEXHOJIOI MUECKOE OBECITEYHEHUE
MAIINHOCTPOUTEJIBHBIX ITPOU3BOJCTB

HaIpaBICHHOCTH (PO HIIb)

[MNPPOBLIE ITPOUECCBHI U CUCTEMbBI ABTOMATHU3MPOBAHHOI'O
MAIIMHOCTPOEHNA

®opma 00ydeHus: o4yHas
I'on Habopa: 2022
O6mas Tpynoemkocts: 6 3ET

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpamM

Cemectp 4

dopma KOHTPOJISI | IK3aMeH Hroro
Bun 3ansaruit
Jlexumm 16 16
JlaGopaTopHble
[TpakTHdeckue 16 16
PykoBoaCTBO: KypcoBble paboThl (mpoektsl) / PI'P
ITpoMexyTouHas aTTecTanus 0,35 0,35
KoHnrakTHas paboTa 32,35 32,35
CamocTosTenpHas padora 148 148
KoHTpoan 35,65 35,65
Hroro 216 216
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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp oOCBOEHHMS JUCHUIUIMHBI — TOATOTOBKA OYAYIIErOo MAarucTpa, BIAJCIOIIETO
COBOKYIIHOCTBIO METOJIOB, CPEACTB, CIIOCOOOB M NPHUEMOB HAayKH M TEXHUKHU, HAIIPABJICHHBIX Ha
CO3/IaHME M TPOHM3BOJCTBO KOHKYPEHTOCHOCOOHOW MAIIMHOCTPOUTENIBHOW MPOAYKIMU 32 CUET
3¢ (HEeKTUBHOIO KOHCTPYKTOPCKO-TEXHOJIIOTUUYECKOT0 00eCIeueHHMsL.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JMcuuIuimHel, yaeOHbIe KypChl, HA OCBOGHHH KOTOPBIX 0azupyeTcs AaHHAs TUCIHILIMHA —
BbICIIAsl MAaTEMATUKA, PU3UKA, TEXHOJIOTUS (PU3UKO-TEXHUYECKO 00pabOoTKN MaTepuaos.

JycuumiuHel, y4eOHblEe Kypchl, JUIsl KOTOPBIX HEOOXOAMMBI 3HAHMS, YMEHUS, HaBBIKH,
npuoOpeTaemMble B pe3yibTaTe HM3y4eHHUs JAHHOM AMCUUIUIMHBI — IOATOTOBKA MAarucTepcKou
JUCCEPTaLUH.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

HNuagukaropsl
®opmupyeMbie U
AOCTHKEHHS
KOHTPOJINpYeMble . IInanupyemble
KOMIIeTEeHIU
KOMIIeTEeHI[UH (ko i pe3yJabTaThl 00y4eHust
(Ko 1 HAUMEHOBAHUE)
HalMEHOBAHMUE)
I1K-1: Crocob6en camocrostensuo | [TK-1.1. 3HaTh: MaTeMaTUYECKHE METOIbI perie-
MIPOBOJIMTH, & TAKKE PYKOBOAUTH | Dopmynupyer HUS TETUIOU3HYECKUX 3a/1a4,
TPYNINON UCTIOTHUTENEH TPH LIEeTTU ¥ 3a]1a9K TEOPETUYECKHE OCHOBBI pacueTa
HAy4YHO-UCCIICIOBATEIILCKUX U MTPOBOUMBIX TEIUIOBBIX MTOTOKOB U TEMIIEPATyPHBIX
OTIBITHO-KOHCTPYKTOPCKHX HCCIEA0BaHUHN 1 noJieil B KOMIIOHEHTax Ipoliecca
pa3paboTkax pa3paboTok pe3aHus, MyTU MOBBIIICHUS pa3MEepHON
IK-1.2. CTOMKOCTH MHCTPYMEHTAJIbHBIX HaJla-
OcymiecTBisieT JIOK, CITOCOOBI MOTU(UKAITUN PabOUnX
cbop, 006paboTKYy, MOBEPXHOCTEH MHCTPYMEHTA C IIENIBIO
aHaJMu3 U JIOCTYKEHUS TIeJIECO00Pa3HOTO pacIpe-
00001IeHNe JICJICHUS TEIUIOTHI B ’TUX KOMITOHCHTaX
MepeI0BOTO YMeTh: BRIOpaTh MaTeMaTHIECKYIO

OTEYECTBEHHOI'O U | MOJIeNb, aJIcKBATHYIO KOHKPETHOM
MEXyHapOIHOTO Ter10(pU3NIECKOM 3a1a49e, BHITIOTHUTH

OTIBITa B pacyeThl TEIUIOBBIX MOTOKOB U
COOTBETCTBYIOLIEH | TeMIIepaTypHBIX IMOJIEH B KOMITOHEHTaX
obmactu npoliecca pe3aHusi, pacCuYnTaTh napame-
UCCIIeI0BAaHHH TPBI PEXKYILEr0 HHCTPYMEHTA B PEKUM
IK-1.3. pe3aHusi, 00ecreurnBaroIIue LeNeco-
Odopmisier o0pa3Hoe pacrpe/esieHre TeMIOThl B
pe3yIbTATHI ATUX KOMITOHEHTaxX, pa3padaTbIBaTh
Hay4HO- TEXHOJIOTHYECKHE TTPOIIECCH 00paboTKH
HCCIIEIOBATENLCKUX | C JIOTOJIHUTENBHBIM HarpeBoM 00pabda-
U OIBITHO- TBIBAEMOT'0 MaTepuala, 0oecredrnBaro-
KOHCTPYKTOPCKHUX | IME MOBBILIEHUE PA3MEPHON CTOUKOCTH
pabot MHCTPYMEHTAJIbHBIX HANAJ0K U JOCTH-

YKEHUE LIEJIECO00Pa3HOTO pacipeee-
HUS TETUIOTHI B HAX




dDopmupyeMbIe H
KOHTPOJINpyeMble
KOMIIeTeHIHH
(Ko 1 HAUMEHOBAHUE)

HNuaukaropsl
AOCTHKEHU S
KOMIIeTeHIU
(xox u
HaWMCHOBAHHE)

Ilnanupyembie
pe3yabTaThl 00y4eHust

BiianeTs: HaBbIKaMM pelIeHUs
TEIUIO(PU3NYECKUX 3a]1a4 COBPEMEHHOTO
MAaIIMHOCTPOEHUS], HABBIKAMHU pacueTa
[apaMeTPOB PEKYILIEro UHCTPYMEHTA U
peKUMa pe3aHusi, 00eCIIeUNBAIOIINX
1esecoodpa3Hoe pacupesiesieHue
TEIUIOTHl B KOMIIOHEHTAX IIpoLecca
pe3aHusl, HaBbIKaMU pa3pabOTKU ICKU3-
HBIX U Pa0OYHMX IMPOECKTOB PEXKYIIETO
MHCTPYMEHTA U COIYTCTBYIOLIEH UM
KOHCTPYKTOPCKOM M TEXHOJIOTMYECKON
JIOKYMEHTaLlUU




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun ) = o = ®dopMBI TeKyIIEro
. HaumeHnoBaHue TeM 3aHATHH 2 = = KOHTPOJIS
Monyas (pa3aen) yueOHOI . = 2 5 | AHTepakTus, 4.
PaGOTLHI (yueoHoli paGoThI) 8 2 S (HauMeHOBaHHUe
=) OI[€HOYHOI0 CPeACTBA)
Paznen 1. OcHoBHBIE ek Tema 1.1. TemneparypHoe 1noje B TBEPAOM 4 5 B 3 SK3aMeH
MOJIOKEHUS YUEHUS O tene. ['pagreHT Temneparypsl
TEILIONPOBOJHOCTH Tp [TpakTuyeckas padora 1. 'paguent 4 5 B B Oruer 1o
Temneparypsl. TernoBas MOIIHOCTb npakTHieckor padore 1
Cp Tema 1.1. TemnepaTypHoe noJie B TBEpAOM 4 16 B B SK3aMeH
tene. ['pagreHT Temneparypsl
ek Tema 1.2. 3akon @ypre. Tepmuueckoe 4 5 B B VerTHBIH ompoc
conpotuieHue. TerioBkle nenu
TTp [TpakTuyeckas padora 2. Tepmuueckoe 4 2 B B Oruer 1o
COINPOTHBIICHUE U TEIUIOBHIC LICTIH. PaKTHYECKOH pabote 2
Cp Tema 1.2. 3akon @ypre. Tepmuueckoe 4 16 B B SK3aMeH
conportusiieHue. TernoBble nenu
Paznen 2. luddepeniu- Tema 2.1. YcnoBust 0IHO3HAYHOCTH NPH
aJIbHOE YPABHEHHE TEIJIO- Jlex |pemenuu qudPepeHInaTEHOTO YpaBHEHUS 4 2 - - DK3aMeH
IIPOBOJHOCTH M METOJIbI TEIJIONPOBOAHOCTH
€ro peLICHHUs TTp [TpakTnueckas padota 3. Ilnockue 4 5 B 3 Oruer o
VCTOYHMKH TETIOTHI pakTU4YecKoi pabote 3
Tema 2.1. YcnoBust 0fHO3HAYHOCTH NTPU
Cp perieHnH QG PepeHIaIbHOr0 ypaBHEHUS 4 16 — — OK3amMeH
TEIIONPOBOAHOCTH
Tema 2.2. CxemaTu3aiusi KOMIIOHEHTOB
Jlex |TexHOnormueckux cucreM. Kogupoanue 4 2 - - DK3aMeH
TETJIOBBIX 33J1au.
Tp [TpakTueckas pabota 4. KonupoBanue 4 5 B B Ortyer no
TETJIOBBIX 33]a4 pakTU4ecKoil pabote 4
Tema 2.2. Cxematu3amnus KOMIIOHEHTOB
Cp TEXHOJIOTMYECKUX cucteM. KoaupoBaHue 4 16 — — OK3ameH

TCIJIOBBIX 3aJa4.




DopMbI TEKYLIETO

=9 - —
Bun . 3 . 3
. HaumenoBanme TeM 3aHATHH 3 = = KOHTPOJIst
Monyas (pa3aen) yueOHOI . = 2 = | AHTepakTHB, 4.
(yueoHoli paGoThI) 5 2 s (HauMeHOBaHHUe
padoThI &) S =
OLICHOYHOI'0 CPeJCTBA)
Pasnen 3. Metoas! omuca- Tema 3.1. Knaccuueckuii Mmeton (METO
& A Jlex A( a 4 2 - - DK3aMeH
HUS TPOIIECCOB TETUIONPO- MPSIMOTO UHTETPUPOBAHMS )
BOJHOCTH B CUCTEMaX n [TpakTuyeckas pabdora 5. Kpurepuu Ilexne 4 5 Oruer 1o
TBEPJbIX TEJ p u Oypre MpaKTUYECKOU padbore 5
Tema 3.1. Knaccnueckuii meton (METO
Cp A( a 4 16 — — DK3aMeH
MPSIMOT'O UHTETPUPOBAHHUS )
Tema 3.2. MeTox HCTOYHUKOB TEILIOTHI.
Jlex A 4 2 - - DK3aMeH
[TpuHIMI KOHCTPYHUPOBAHUS PEIICHUS
Tema 3.2. MeTox HCTOYHUKOB TEILIOTHI.
Cp A 4 16 — — DK3aMeH
[TpuHIMI KOHCTPYHUPOBAHUS PEIICHUS
Tema 3.3. MeTo HCTOUYHUKOB TEILIOTHI.
Jlex Il 4 2 - - DK3aMeH
[TpuHIMI OTpaskeHHs
n [TpakTuueckas pabota 6. Metox 4 4 B B Oruer no
P MCTOYHUKOB TEIIOTHI MpaKkTUYeCKon padbore 6
Tema 3.3. MeTo1 HCTOYHUKOB TEILIOTHI.
Cp [IpuHIMI KOHCTPYUPOBAHHUS PEILICHUSI. 4 16 — — DK3aMeH
[TpuHIMI oTpakeHuUs
Tema 3.4. axeHepHas METOIMKA pacdyeTa
Jlex P a p 4 2 - DK3amMeH
TEMIEpaTyp
n [TpakTnueckas pabota 7. UnxxenepHas 4 5 B B Oruer o
P METOJIMKA pacueTa TeMIepaTyp MpaKTHYeCKoH pabote 7
Tema 3.4. UmkeHepHas METOIUKA pacyeTa
Cp p Aika p 4 16 — — DKk3amMeH
TEMIEPATyp
Cp IToaroroBka K ’K3aMeHy 4 20 —
1A 4 0,35
Kontpounb 4 35,65
HUroro: 216




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Hns 5pPeKTHBHOTO HM3Y4eHUs NUCLUILTMHBI M PeaTn3aldyd KOMIIETEHTHOCTHOTO MOJXO0/a
npeycMOTpeHa TpaAullOHHas ¢GopMa oOyueHHs (JIEKIUHU, MPAKTHYECKUE 3aHATHS U CaMOCTO-
AaTeabHas padboTa).

6. MeToauuyecKue YKa3aHus 110 OCBOCHUIO TUCIHUIIJINHBI

1. Pe3uukoB A.H. TemsoBbie MNpoIecchl B TEXHOJOTUYECKUX CHUCTEMax [DJIEKTPOHHBIN
pecypc] : yueOnuk / A.H. Pe3nukos, JI.A. PesnukoB. — U3x. 2-e, ucnp. — Cankrt-IlerepOypr : Jlans,
2016. 292 c. : wir. — ISBN 978-5-8114-2272-2.

2. Comonenko B.I'. Pezanne mMeTamioB u pexylniue MHCTPYMEHTHI [ DJIEKTPOHHBIA pecypc] :
yueb. mocobue / B.I'. Cononenko, A.A. Peoxkua. — MockBa : UHOPA-M, 2016. — 416 c. : ni. —
ISBN 978-5-16-004719-5.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpO/ImMpyemoii KOMIieTeH U HaumenoBanue
(WM ee 4acTH) OLIEHOYHOI'0 CPeACTBA
4 K-1 OT4YeThl 10 MPAKTUIECKUM padoTam 1-7.
Bormpocsl k 3k3aMeny

7.2. TunoBble 3aJaHUSA WJIN MHbIE MATEPHAJIbI, HEO0OXOAUMBbIE JJIfl TEKYIEero KOHTPOJIst

7.2.1. lIpakTHYecKre padoThI

Tunosbie npuMepbI 3a1aHUIH

40

7

IIpakTuyeckas padora 1. ['paguent TeMmnepaTypbl.
TemnoBast MOIIHOCTD

Ha BHyTpuIIIM(OBaJIBHOM CTaHKE IPOU3BOIUTCS
Bpe3Hoe uunpoBaHue OTBepCcTUs auamerpoM 50 MM BO
BTyake u3 cramu X115 (A = 34 B1/m-°C). Oxnaxaaromast
YKHUJIKOCTb B IpoIiecce NUTH(OBaHUS HE TIPUMEHSIETCSI.

W3mepeHus mokasainu, 4TO NPU YCTaHOBUBLIEMCS
TEII000MEeHe TeMIlepaTypbl Ha Hapy>KHOM W BHYTpEHHEU
MOBEPXHOCTSX BTYJKU COCTaBISIOT, B cpeaHeM, 0y = 40°C
1 05 = 128°C cOOTBETCTBEHHO.

O¢dekTuBHasE  MOIIHOCTh,  TOJBEJICHHAA K
nungoBaIbHOMY Kpyry, coctasisier W = 2,5 kBT.

PaccunraiiTe TemioBoil MOTOK (¢ B MaTrepuan
3arOTOBKM Ha HIIM(YeMON MOBEPXHOCTH M OIpEIeNuTe,

kakasgs 4yacth Wi 5(QQpeKkTHBHON MOIIHOCTH pPacXOAyeTcs Ha HarpeBaHHWE BTYJIKH B IpoIlecce
nudoBanus. TemnoBol MOTOK MPUMHUTE PABHOMEPHO PACHPENEICHHBIM MO Bcel BHYTpeHHEH
MMOBEPXHOCTHU BTYJIKH.

IIpakTHyeckas padora 2. TepMuyeckoe cCONPOTHBIJIEHNE U TeNJIOBbIE LeNU

0,
1
'y
3 2
N -
Lo
S 0, 3

0140

Uepes nopoxky kaueHus D90 Hapy HOTO KOiblla 3
POJIMKOBOTO TO/AIIMITHAKA TIEPEIaeTCsl TEIUIOBOW TOTOK
q=7600 Br/M?, B pe3ynbTaTe UYEro 5Ta IIOBEPXHOCTB
HarpeBaeTcs 10 TemiepaTtypsl 01 = 45°C.

Konprio wsroroBneno w3 cramm LIX15 (Az=
= 33 B1/m-°C), ctakan 2 — u3 cranu 40 (A2 = 34 Bt/M-°C), a
crynuua 1 — u3 uyryna (A1 =40 Bt/m-°C).

Paccuuraiite SKBUBAJICHTHBIN koaurmeHT
TEIUIONPOBOAHOCTH Y374, COCTOSIIEro u3 nerauei 3, 2 u 1,
a Takxe Temrepatypy 02 Hapy>KHOU MOBEPXHOCTH CTYIHUIIBI
IpH YCTaHOBUBIIEMCs TeruiooOMene. Temmoormauedt ot
MOAUIMITHUKOBOTO  y3Jla B OKPYXAaIOIIyl0  cpeay
npeHedperure.



IIpakTnyeckas padora 3. Illlockue HCTOYHMKHU TEMJIOTHI

y [Ipu u3rotoBaeHUM OTBEPCTHI B OETOHE IMPUMEHSIOT ajiMa3-
\ HBIE CBEpJIa, MPEACTABISAIONINE COO0N METAIIIMYECKYIO0 TpyOKy 1, k
— — - TOPILYy KOTOPOil MPUMAsHO ajaMa3ocoepxKaiee Koiabio 2. OCHOBHOE
<IN YIN)-T 0 TennoBwinenenue mpu cBepieHHH POMCXOIUT HA TOPIE A.
o e "  ‘ /1 AnmMasocozepikaiiee KoJibllo cocTouT u3 31% kpucramion
'j ¥ S SN . mpupomsoro ammasa (M = 600 Br/m-°C), 19% 3epeH TBEpHOro
' e crutaa BKS (A2 = 54 B1t/m:-°C), 48% MenHO-HHUKEIEBOH CBS3KU
2 (A3 =25 B1/M-°C) 1 2% Bo3xymHbIxX mop (ks = 0,03 B1/m-°C).

0
< a
-

i ‘0 5 X '. PaccunTaiiTe a0THOCTH TEIUIOBBIACICHUS HA Tople A, €Cu
D Senr s —K&d -~ cepno Bpamaercs ¢ uactoToi 1200 06/MHH, 2 MOMEHT CBEpICHHUS
N @ %0 paen 4,7 Ham.
R A R AR Onpezenure TEMIIEPATYPy B MECTE IIPUIIAMKU aiMa30HOC-

HOTO KOJIbIIa K TPyOKe, €Clii B Mpoliecce pe3aHus Topen 4 Harpesa-
ercs o temmeparypbl 0a = 600°C. B cBS3M ¢ HU3KOW TEIUIOMPOBOJHOCTBIO 00pabaThIBAEMOTO
MaTepHalia MOKHO IPHHSATH, YTO BCS TEIJIOTA CBEPJICHUS IMTOCTYIAET B HHCTPYMCHT.

IIpakTuyeckasi padora 4. KonupoBaHue TemjioBbIX 3a71a4

ITpu Bpe3HoM GeclieHTPOBOM LUIM(OBAHUU 3arOTOBKU
u3 cramu XT'H (o = 0,07-10* m%/c) u3 mommuoctn W = 5 kBT
YCTaHOBJIEHHOI'O Ha M (oBaTbHOM CTaHKe
anektpoasurarens 11,8% Tepsercs u3-3a  TpeHMsT B
MexaHuW3Max cTaHka, a eme 1,5% pacxomyercs Ha
MIPEOIOJIEHNE TPEHUS MEXKJy 3aroTOBKOW 2 U OMNOPHBIM
HOXOM 3.

OxpyxHas CKOPOCTh BpallleHus 3arOTOBKH
v1 = 24 M/mMuH. Cunla TpeHHs MEX]Y 3arOTOBKOM M BEIYIIUM
kpyrom 1 pasna 215 H.

HIupuna nuudyeMoil MOBEPXHOCTH (pa3Mep NEpHEHAUKYISAPHBIM IUIOCKOCTH PHCYHKA)
b = 80 mM. Bce cTOYHMKH TETIOBBIICICHUS pacipeeICHbI BAOJb IMUPUHBI D paBHOMEPHO.

JUIMHBI KOHTaKTHBIX IUIOIAJOK MEXAY 3arOTOBKOM M BEAYLIMM KPYIOM, a TaKXKe MEXIy
3aroToBKOM u HOXOM |1 = I3 — 0. J[nMHA KOHTaKTa MEXIy PEeXYIIUM KpyroM 4 W 3aroTOBKOif
l4 =2 MM, mpuYeM TEIUIOBBIICICHHE HA 3TOH JUIMHE paCIpeeSieHO MO JMHEHHOMY 3aKOHY ¢
MaKCUMYMOM (o4 .

BrinonHuTe KoaupoBaHUE TEIIOBOM 3a7jauu JijIsl 3ar0OTOBKU MPU YCTAHOBUBILEMCS PEXHUME,
€CIIM OXJIAXKJarollas >KUAKOCTh B Tpolecce numMdoBaHus He mpuMeHseTcs. PaccuuTtaiite
IJIOTHOCTH TETUIOBBIIENCHUS (o1, (o3 U (o4 HA KOHTAKTHBIX TIOBEPXHOCTSIX.

IIpakTuyeckas padora 5. Kpurepuu Ilekie u ®ypne

2




IIpu wnarpeBanum nucra 1 TrazoBoil ropenkoi 2 mumpuHo H =50MM HCTOYHHK
TEIUIOBBIICTICHUST paclpezielieH M0 CHUMMETPUYHOMY HOPMajibHOMY 3aKOHY € KO3(p(UIUEHTOM
cocpeoToueHHOCTH Ko = 7500 M2,

lopenka mepemerniaercst co ckopocteio v = 0,6 M/MHH. 3a BpeMmsi, TIOKa TOpeiKa MpoIia
paccrosinue L = 120 mm, ona Beiaenuia 3500 JIx TemnoTsl, nmpuyeM 90% 3TON TEMJIOTHI YIIO HA
HarpeBaHue JIMCTA, a OCTANIbHAS — Ha JIYYHCTBIN TEIJIO0OMEH IJIAMEHH C OKPYKAIOIICH CPEIOi.

JIncr msrortoBneH u3 cramu 45 (o = 0,08:107* m%/c); 3a mpenenaMyu KOHTAaKTa C IIAMEHEM
TOPEJIKH TEIJIOOTAaua OT JINCTA B OKPYXKAIOILYIO Cpey PeHeOpeKUMOo MaJia.

BeimonHuTe KOAMpPOBAaHME TEIUIOBOW 3aJaydl W OIpPENEUTE HAUOONBIIYIO TUIOTHOCTH (o
TEIJIOBOTO MIOTOKA, MOCTYIAOIIETrO B JIUCT.

IIpakTuyeckasi pa6ora 6. MeTo 1 HCTOYHUKOB TEIIOThI

Ponuk u3 koppo3umoHHO-cTOMKOW ctamu 12X18HI9T
(=23 Br/M-°C, o =0,05-10* m?/c) momupyioT 371acTHYHOI
JICHTOW, JABWXKYULIEHCA C HEKOTOPOM CKOpOCThIO ©U. Ponmk
Bparmaercs ¢ yactoroit N = 40 06/mMuH. [[mrHA KOHTaKTa MEXITY
POJIMKOM H JICHTOH | =5 mMMm.

B nmpouecce mnonupoBaHMS B KAKIYHO CEKYHAY
Boiiensiercss Q = 12 k/[x TemnoTel. DTa TEIIOoTa paBHOMEPHO
pacrpezesnieHa MO BCed IUIOIIAJKE KOHTAaKTa, IpPUYEM B
3arotoBKy nepenaercs 0,6Q.

Paccunraiite CcpenHIO TeMIlepaTypy IMOBEPXHOCTH
KOHTaKTa JIEHTBl M  POJMKA TpPU  yCTAHOBHBLIEMCS
teriooOMene. TemooTnayeil ¢ MOBEPXHOCTEM pojuka B
OKPY’KaIOIIYIO Cpely MOXKHO NMpeHeOpeyb.

IIpakTnyeckas padora 7. UHKeHepHasi METOAMKA pacyeTa TeMIepaTyp

- ™ beroByto  OpOXKKy  BHYTPEHHETO  KOJIbI[A  POJHMKOBOTO
MOAIIMITHUKA 00pabaThiBalOT J1a3epoOM € IEJNbI0  TOBBIIICHUS
A M n  TBEPIOCTH TOBEPXHOCTH. Komp1io u3roToBneHo U3 MOIIIHUITHUKOBON
cramu 1IX15 (A = 33 Br/m-°C, = 0,065-10* m?%/c) u Bpamiaetcs c

—t——-11— | wuacroroii n=30006/MuH. JlazepHBI! Jy4 CO3JaeT HA IMOBEPXHOCTH
3arOTOBKH MATHO HarpeBa auameTpoM d =1 Mm.
L — 1] TennoBol MOTOK Ha IOBEPXHOCTH 3arOTOBKM B IIpenenax
MSTHA HarpeBa pacrpe/esieH M0 HOPMaTbHO-KPYrOBOMY 3aKOHY (T.€. TOTOK MMEET OJUH M TOT Ke
3aKOH HOPMAJILHOTO paclpeieNieHuss Ha Jro0oM auaMerpe TmsaTHa). Hambonbmmas IUIOTHOCTB
TeIoBBIIeNeH s (B IIEHTpE MATHA Harpesa) (o= 25-107 Br/Mm2.

Omnpenenute, UCTIONB3Ysl HHKCHEPHYIO METOIMKY pacueTa TeMIIEpaTyp, CPEIHIOI TeMIlepa-
TYpy ¥ MOBEPXHOCTH KOJbIIAa HEMOCPEACTBEHHO MO MSATHOM HarpeBa, €CIH TEIUIOOTAa4Yel CO BCeX
JPYTUX MMOBEPXHOCTEH KOJBIA B OKPYKAIOIIYIO CPEIy MOXKHO TIpeHEOpeUb.

Kpurtepuu u HOpMbI OLleHKH

®opma
Cemectp Kpurepuu u HopMbI OLEHKH
TEeKYIIero KOHTPOJIsi
paboTa BBINOJIIHEHA TPABUIILHO WU C
«3aYTCHO»
4 [pakTrueckas UCIPaBUMBIMHU HEJJOYETAMHU
pabota paboTa BBINOJIIHEHA HENPABUIBHO UITH
«HE 3a4TECHO»

C HEHCIIPABUMBIMH HEIOYETAMH




7.3.0neHOYHbIE CpeacTBa VI NPOMEKYTOYHOH ATTECTAIMM IO HMTOraM OCBOCHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 4
Ne
Bomnpocskl Kk 3k3aMeHy
n/n
1 | Ponb TemIOBBIX SIBICHUI B ONITUMU3AIMU TeXHOJorndeckux cuctem (TC)
2 | Bugs! reruiooomena B TC
3 | ®u3ndecKue XapaKTePUCTUKU MIEPEIayr TETIOThHI TEIUIOMPOBOAHOCTHIO
4 | TemnepaTypHoe 1oJie B TBEpJIOM Tese. [ pagueHT reMneparypol
5 | 3akon Dyphe U €ro YaCTHHIC CIy4Yau JIIS TUIOCKUX M MWIHHIPHICCKHX CTEHOK
6 | Tepmudeckoe CONPOTHUBIICHUE M €T0 (PU3MICCKHIA CMBICTT
7 | TennoBble 1ieny. DKBUBAJICHTHAS TETUIONPOBOAHOCTH MHOTOCIOMHBIX CTEHOK
8 | luddepennmanbHoe ypaBHEHHE TEIIIONPOBOTHOCTH
9 | YcnoBus 0JHO3HAYHOCTH MPH pelieHnu JudhepeHnaibHoro ypaBHeHUs
TEIUIONPOBOAHOCTH
10 | Yetsipe poja rpaHMYHBIX YCIOBHM B TETUIOBBIX 3a/1a4ax
11 | Knaccudukaius HICTOYHHKOB (CTOKOB) TETUIOTHI 1O (hopMe, CKOPOCTH JBIIKEHHUS,
qmrtenbHocTu aeiictBus. Kputepuu Ilexne u @ypoe
12 | Cxemaruzanus TEIUIOQU3HUECKUX XaPAKTEPUCTUK TBEPJIBIX TEI
13 | Cxemaru3zamusi reOMeTpUIecKoil GOpPMBI TBEPIBIX TET
14 | KogupoBaHue TEMIOBBIX 3a7a4
15 | MeTo bl OITUCaHUS MPOIIECCOB TEILIOMPOBOIHOCTH B CHCTEMAaX TBEPbIX Tesl. Kiaccuaeckwin
METOJI ¥ 00JIACTh €r0 MPUMEHEHUSI.
16 | MeTox ICTOYHUKOB TEIUIOTHI. [I[pUHIIMTT KOHCTPYUPOBAHUS perieHus. [I[pHHIINTT OTpaKeHUS
17 | YUucnennsie MeTObI penieHus AuddepeHnaIbsHoro ypaBHEeHUs TEIIONPOBOAHOCTH
18 | TermooOMeH mipu pe3anuu MarepruaioB. COCTABIISIONINE U UTOTOBEIC TEIIJIOBBIE TIOTOKH B
KOMIIOHEHTaX MpoIlecca pe3aHus
19 | TennooOpa3zoBaHUE B y37aX U MEXaHU3MaX CTAaHKOB
20 | TIporiecchl pe3aHus ¢ AOMOJHUTEIHHBIM JIOKAJTLHBIM HAarPEBOM MaTepHalia 3arOTOBKH
Kaxxprit ax3aMeHaIMOHHBIA OUJIET COMEPIKUT TEOPETHUECCKUI BOTIPOC U 3a1avy.
7.3.2. Kpurepuu U HOPMBbI OLlEHKH
= dopma
§ NIPOBELCHHA Kputepuu u HOpMBI OLIEHKH
S | IPOMEKYTOUYHOM
S aTTecTAIlNN
COTIHHOY MIPaBWJIBHO pelieHa 3a/1a4a U JaH MOTHBIN
OTBET Ha BOMPOC OmieTa
pelIeHre 3aJa491 U OTBET Ha BOMPOC Omiera
4 DK3aMeH (XOpOIO» MMEIOT He3HAYUTENbHbIE HEJJOYEThI

PCHICHUC 3aJa41 1 OTBCT HA BOIIPOC ounera

«YOOBJICTBOPUTEIIBHO»
HNMCIOT CYIICCTBCHHBIC HEAOYCTEI

«HEYIOBJIETBOPUTENILHO» | 337aua OujieTa pelieHa HempaBUIbHO




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, yueOHOe

KounyecTBO B HAay4YHOH

Ne nocooue, yue0Ho- I'on
ABTOpBI, COCTABUTEJIHN 3arsaaBue (3aroJioBoK) oudamoTeke /
n/n MeToAnYecKoe mocooue, | M3TaHUA
HaumenoBanue ObC
NPAaKTHKYM, Ap.)
1 A.H. Pe3nukos, JI.A. Pe3nukoB | TernaoBbie IpoIeCcChl B YyeOHuk 2016 OBbC «JIaHpy»
TEXHOJIOTUYECKHIX CUCTEMAaX
2 B.I'. Cononenko, A.A. PepkkuH | Pe3anue MeTaiioB U pexyline YuyebHoe mmocodue 2016 9bC
UHCTPYMEHTBI «ZNANIUM.COM»
8.2. JlonosinuTeIbHAS JIMTEPATypa
Kosaun4yecTBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHoO-
ABTOpPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudamorexe /
n/n MeTOoHYEeCKOoe Mmocodue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1 | J.A. Pactopryes [TpoexTupoBaHuE TEXHOIOTUYECKUX YyebHO-MeTOANYECKOe 2018 Penozutopuit
oreparuit nocobue Ty




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTeM

— Poccuiickas rocynapcreennas oudimoreka (PI'B), r. Mocksa — http://www.rsl.ru.

— Wudopmammonnas cucrema "EnumHoe OKHO 1ocTyma K o00Opa3oBaTelbHBIM pecypcam”
co3mana 1o 3akazy depepanibHOro areHTcTBa 1o oopazopanuto B 2005-2006 rr. Ha nanHbIil mepuon
B Ob yxe cobpano 6osiee 11 ThIC. y4eOHBIX MaTepuaaoB pa3andyHbIX By30B Poccun. B DK — Gonee
30 ThICc. onMcaHM, a Tak ke ecTh "lnoccapuil" u pasgen "Cucrema HOBOCTEH" 10 Ha3BaHHOMN
TeMaTUKe. DTO YHUKAJIBbHBIA 00pa3oBaTeIbHBIM MPOEKT B pycckos3biuHOM WHTepHere. [lomHbIi
JOCTYII KO BCEM pecypcaM, BKJIIOYasi MOJTHOTEKCTOBBIE MaTepuaibl OMOIMOTEKH, IPEIOCTABISACTCS
BCEM I10JIb30BATEIISIM B CBOOOHOM peskume — http://window.edu.ru.

— HHarepHeT-O0mbmmoTeka 00pa30BaTENbHBIX W3JIaHUH, B KOTOPOM COOpaHbI 3JIEKTPOHHBIC
yueOHUKH, CIIPaBOYHBIC U yueOHbIE MTOCOOUs. Y JOOHBIN MOUCK MO KIKOYEBBIM CIOBaM, OTJEIbHBIM
TeMaM | oTpaciisiM 3Hanus — http://www.edulib.ru

8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBU3UTHI IlOI“OB?pa
n/n (nara, HOMep, CPOK ACHCTBHUA)
1 | Windows: moroBop Ne 757 or 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUs — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpok
JIeICTBUS — OECCPOUHO

2 | Office Standard:
Office Stdandard 2013 Russian OLP NL | koutpakr Ne 690 ot 19.05.2015, cpok
AcademicEdition JeHCTBUS — OECCPOTHO

Office Stdandard 2016 Russian OLP NL | noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JeUCTBHS — OECCPOYHO

Office Stdandard 2016 Russian OLP NL | korutpakr Ne 727 or 20.07.2016, cpok
AcademicEdition JeHCTBUS — OECCPOUHO

3 | KOMITIAC-3D v 18 (IIpoektupoBanue u | koHTpakt Ne 1198 ot 18.11.2019, cpok
KOHCTPYMPOBAHHE B MAIIMHOCTPOCHHH) JecTBHS — OECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
o0pa3oBaTeIbHOIO NpoLecca 1o JMCUUIIINHE

HaunmMeHoBaHMe 000pPy10BAHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOpHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

/Il | MPAaKTHYeCKHX U JJA00pPaTOPHBIX 3aHATHIA,
MOMELIECHU VIS CAMOCTOSTEILHOMI

padoThl 00y4yaommxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

1 | YueOnas ayautopuss ana  npoBeaeHus | CTONbI yYeHUYECKUE IBYXMECTHbBIE

1a0opaTOpHBIX PadoT. (MOHOOJIOKH) , TOCKA ayAMTOpHAs
VYyebnas  aymutopust Ui TpOBEIEHHs | (MEJIoBasi), CTOJ MPETo1aBaTeIbCKU ,
3aHATUN CEMUHAPCKOIO THUIIA. CTYJI IIperoiaBaTeNbCcKuil kadenpa,

YueOHass ~ ayamTopusi UL KYpPCOBOTO | MIKa(bl IUIsl HHCTPYMEHTA, TUILIOMHBIC
MPOCKTUPOBAHUA (BI:IHOJIHGHI/ISI KYPCOBBIX | IJIAHIICTHI, CTOJIbI 1 060pyz[0BaHHe,
pabor). TyMOBI ¢ 000pyTOBaHUEM, TPUOOPHI NS



http://www.rsl.ru/
http://window.edu.ru/
http://www.edulib.ru/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
I/l | MPaKTHYeCKUX U JA00pPaTOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
VYuebHas  ayauTopus AN IPOBEAEHUS | U3MEPEHUs YIJIOB, PEeXYyIIHe
IPYHIOBBIX u MHAUBUAYAJIbHBIX | MHCTPYMEHTBI, CBEPJIA, PE3LIbl, IPOTSHKKH,
KOHCYJIbTaIUH. (bpe3bl, HHCTPYMEHTAJIbHBIE LIEHTPBI,
VYuebHas  ayauTopus AN TPOBEACHUS | uepBsiuHas ppesa, onTuyecKas
3aHATUH TEKyLIEro  KOHTPOJsA W | JeNIUTeNIbHas roJ0OBKa
npomexyrouHoi arrecraimu. (E-205)
2 [Tomemenue st camocTosATenbHOU paboThl | CTOJBI, CTYIbs, KOMIIBIOTEPHI
crynenros (I'-401)
[Tomemenne mis camocTosiTenbHOU padoThl | Jlocka aynmuTopHas (MenoBast), CTOIBI
3 | obyuaromuxcs (C-508)

YYEHUYECKHUE, CTOJI IPENOJaBaTEIbCKUM,
CTYJbsI, CTCHJIbI, IIKA(BbI.
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