MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.J1B.03.01

(unoexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

TEIUIO®U3UKA ITPOLIECCOB OBPABOTKN B MAIIMHOCTPOEHMIA

(Haumenosanue OUCYUNIUHbL)

I10 HAITPaBJICHUIO ITOATOTOBKHU

15.04.05 KOHCTPYKTOPCKO-TEXHOJIOI MUECKOE OBECITEYHEHUE
MAIINHOCTPOUTEJIBHBIX ITPOU3BOJCTB

HaIpaBICHHOCTH (PO HIIb)

[MNPPOBLIE ITPOUECCBHI U CUCTEMbBI ABTOMATHU3MPOBAHHOI'O
MAIIMHOCTPOEHNA

®dopma o0ydeHus:: o4yHas
I'on Habopa: 2023
O6mas Tpynoemkocts: 6 3ET

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpamM

Cemectp 4

dopma KOHTPOJISI | IK3aMeH Hroro
Bun 3ansiTuit
Jlexumn 12 12
JlaGopaTopHble
[TpakTuueckue 12 12
PykoBOJICTBO: KypcoBbie paboThI (mipoektsi) / PT'P
ITpoMexyTouHas aTTecTanus 0,35 0,35
KoHnrakTHas paboTa 24,35 24,35
CamocrosTenbHas paboTta 156 156
KoHTpoan 35,65 35,65
Hroro 216 216




Pabouyto mporpaMmy cocTaBuiI:
JIOIIEHT, JIOLEHT, KaH[. TeXH. HayK Pe3nukos JLLA.

(OondcHocmy, yueroe 3eanue, cmenensb, Pamunus 1.0.)

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas mporpamma aucuuminHbl coctaBieHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HAIPABIICHUS TTOITOTOBKU
15.04.05 KOHCTPYKTOPCKO-TEXHOJOTHUECKOE 00eCIeYeHNE MAIMHOCTPOUTEILHBIX IIPOU3BOJICTB

Cpok neiicTBus padoueii mporpaMMsbl AucHUILIMHBI 10 «_30 » aBrycra  2025T.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«O60opyaoBaHUE U TEXHOJIOIMH MAIIMHOCTPOUTEIBHOTO IPOU3BOACTBAY

(mpotokon 3acemanus N 1 ot «31 » amrycra 2022r.).

AOKYMEHT MNMOAnmMCcAH
QNEKTPOHHOW NOAMUNCHIO

CepTtudukaT: 01EBFOAE0042AFACBF4C85985C8EOBA090
Bnageneu; JlormHos Hukonawn KOpbesny
OencteuteneH: ¢ 03.11.2022 go 03.11.2023
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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

JlcuuIuHel, yaeOHbIE KYypChl, HA OCBOCHUU KOTOPBIX 0a3upyeTcs NaHHas AUCHUTUIMHA —
BBICIIIAs MaTeMaTHKa, (PU3nKa, TEXHOIOTHUS (PU3UKO-TEXHHYECKOW 00pabOTKH MaTeprasoB.

JlucuuniauHel, ydyeOHbIE KYypChl, JUIsl KOTOPBIX HEOOXOJMMBbl 3HAHUS, YMEHUS, HaBBIKH,
npuoOpeTaeMbie B pe3yJbTaTe HM3yYeHUs MaHHOW AMCIMIUIMHBI — IOJATOTOBKA MaruCTePCKOM
JICCEPTALNY.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

HNuagukaropsl
®opmupyeMbie U
JTOCTHKEHU S
KOHTPOJINpYeMble . IInanupyemble
KOMIeTeH Ui
KOMIEeTeHI[HH (ko i pe3yJabTaThl 00y4eHust
(Kol 1 HAMEHOBAHUE)
HAaWMCHOBAHHE)
I1K-1: Crnocob6en camocrostensuo | [1K-1.1. 3HaTh: MAaTEMAaTUYECKUE METO/IbI pelie-
MIPOBOJIMTH, a TAKXKE PYKOBOAUTH | DopMynupyer HUS TETUIOU3HYECKUX 3a/1a4,
TPYNINON UCTIOTHUTENEH TPH LeH U 33]]a41 TEOPETUYECKHE OCHOBBI pacueTa
HAy4YHO-UCCIICIOBATEIILCKUX U MTPOBOUMBIX TEIUIOBBIX MTOTOKOB U TEMIIEPATyPHBIX
OTIBITHO-KOHCTPYKTOPCKHX WCCIIeIOBaHUI U 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
aHaAJIA3 | JIOCTYKEHUS TIeJIECO00Pa3HOTO pacIpe-
00o001IeHne JIEJNICHUS TEIUIOTHI B 9TUX KOMIOHEHTaX
MepeI0BOro YMeTh: BEIOpaTh MAaTEMaTHICCKYTO

OTE€YECTBEHHOI'O U | MOJIeNb, aJIcKBaTHYIO KOHKPETHOM
MEXIyHapOIHOTO Ter1opu3NIeCKOoM 3a1a4ue, BHITIOJHUTD

OTIbITA B pacyeTsl TEIUIOBBIX IOTOKOB 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 00paboTKI
HCCIIEIOBATENLCKUX | C JIOMOJIHUTENBHBIM HarpeBoM 00pabda-
U OIBITHO- THIBAEMOTO MaTepHalia, 00ecIeunBaro-
KOHCTPYKTOPCKHX | L€ MOBBIIIEHUE pa3MEPHOM CTOWKOCTH
pabot HHCTPYMEHTAJIBHBIX Halaq0K U JOCTH-

JKCHUC uenecoo6pa3Hor0 pacnpeaciic-
HHA TCIIJIOTHI B HUX




dDopmupyeMbIe H
KOHTPOJIHpYeMble
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 PEXKYILIEro UHCTPYMEHTA U
peKUMa pe3aHusi, 00eCIIeUNBAIOIINX
1eJ1eco00pa3HOoe pacupeiesieHe
TEIUIOTHl B KOMIIOHEHTAX IIpoLecca
pe3aHusl, HaBbIKaMU pa3pabOTKU ICKU3-
HBIX U Pa0OYHNX MPOECKTOB PEXKYIIETO
MHCTPYMEHTA U COIYTCTBYIOLIEH UM
KOHCTPYKTOPCKOM M TEXHOJIOTMYECKON
JIOKYMEHTaLlUU




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Bun = o) = ®dopMBI TeKyIIEro
., HaumeHoBaHue TeM 3aHATHI 3 = = KOHTPOJIA
Moayas (pa3aen) yueOHO . = 2 = | UHTepakTHB, 4.
ABOTLL (yueoHoli paGoThI) > S 3 (HauMeHOBaHHUe
p o =) OI[€HOYHOI0 CPeACTBA)
Paznen 1. OcHoBHBIE Tema 1.1. TemneparypHoe 1noje B TBEPAOM
A Jlex patyp P 4 2 — — DK3aMeH
MOJIOKEHUS YUEHUS O tene. ['pagreHT Temneparypsl
TEILIONPOBOJHOCTH n [Tpaktuyeckas padora 1. 'paguent 4 2 Oruer no
p Temneparypsl. TernoBas MOIIHOCTb npakTuieckor padore 1
Tema 1.1. TemneparypHoe mose B TBEPAOM
Cp patyp P 4 24 — — DK3aMeH
tene. ['pagreHT Temneparypsl
Tema 1.2. 3akon @ypre. Tepmuueckoe .
Jlex P P 4 2 — — YcTHBIN onpoc
conpotuieHue. TerioBkle nenu
N [TpakTuyeckas padora 2. Tepmuueckoe 4 2 Oruer no
P COINPOTHBIICHUE U TEIUIOBHIC LICTIH. PaKTHYeCKOH pabote 2
Tema 1.2. 3akon @ypre. Tepmuueckoe
Cp yP p 4 24 — — DK3aMeH
conpoTtusiieHue. Ternoskle 1enu
Paznen 2. luddepeniu- Tema 2.1. CxemaTu3zanusi KOMIIOHEHTOB
aTbHOE YpaBHEHUE TEIJI0- Jlexk |TexHONmormuyeckux cucreM. Kogupoanue 4 2 — — DK3aMeH
MIPOBOJIHOCTU U METO/IbI TEIUIOBBIX 3a]1a4.
€ro peLICHHUs N [TpakTrueckas pabota 3. KonupoBanue 4 2 Otuer no
P TEIUIOBBIX 3324 pakTH4ecKor padore 3
Tema 2.1. CxemaTu3zaiusi KOMIIOHEHTOB
Cp TexHosiornueckux cucrem. Konupoanue 4 24 — — DKk3aMeH
TETIJIOBBIX 3a]1a4.
Paznen 3. Metos! onuca- Tema 3.1. Knaccuueckuii MeTon1 (MeTo
8 8 Jlex A A 4 2 — — DK3aMeH
HUS TIPOIIECCOB TETUIONPO- MIPSIMOTO WHTETPUPOBAHMS)
BOJTHOCTH B CHCTEMax n [TpakTuueckas pabota 4. Kputepuu Ilexie 4 9 Otuer no
TBEPABIX TEJ p u Oypre MpaKkTHYeCKoi padore 4
Tema 3.1. Knaccuueckuii Meros (MeTo
Cp A a 4 24 — — DK3aMeH
MIPSIMOTO WHTETPUPOBAHHS)
Tewma 3.2. MeTo UCTOUHUKOB TEIIOTHI.
Jlek A 4 2 — — DK3aMeH

[IpuHIMI KOHCTPYHUPOBAHUS PEIICHUS.




Bu = o) = ®DopMBI TeKyLIEro
! . HaumeHoBaHue TeM 3aHATHI 2 = = KOHTPOJIA
Moayas (pa3aen) yueOHO . = 2 = | UHTepakTHB, 4.
(yueoHoli paGoThI) > S < (HauMeHOBaHHUe
padoThI &) S =
OLICHOYHOI0 CPeJCTBA)
IIpuHIUn oTpaskeHus
N [TpaxTueckas padota 5. Meron 4 2 B B Ortuer o
P HMCTOYHUKOB TEIJIOTHI MpaKkTUYecKou padbore 5
Tema 3.2. MeTox UCTOYHHUKOB TEILIOTHI.
Cp [IpuHIKII KOHCTPYMPOBAHMS PEILICHUS. 4 24 — — DK3aMeH
[TpuHmn oTpaxxeHus
Tema 3.3. ln>keHepHast METOAMKA pacyeTa
Jlex p AHka p 4 2 — DKk3amMeH
TEMIEpaTyp
N [TpakTuyeckas padora 6. rmxeHepHas 4 2 B B Oruer no
P METOJIMKA pacuera TeMIepaTyp MPaKTHYECKOH pabote 6
Tema 3.3. Iln>xeHepHast METOAMKA pacyeTa
Cp p Aka p 4 24 — — DK3aMeH
TEeMIEepaTyp
Cp ITonroroBka K 9K3aMeHy 4 12 —
ITA 4 0,35
Kontponb 4 35,65
Hroro: 216




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

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

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

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 HHCTPYMEHTHI [ DJIEKTPOHHBIA pecypc] :
yueb. mocobue / B.I'. Cononenko, A.A. Peoxkua. — MockBa : UHOPA-M, 2016. — 416 c. : ni. —
ISBN 978-5-16-004719-5.



7. OneHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM
(nJM ee 4acTH)

HaumenoBanue
OILIEHOYHOI0 CPe/ICTBA

I1IK-1

OT4YeThl 1O MPAKTUIECKUM padoTam 1-6.
Bormpocsl k 3k3aMeny

7.2. TunoBble 3aJaHUA WJIH MHbIE MATEPHAJIbI, HE00XO0AUMBbIE JJI TEKYLEro KOHTPOJIS

7.2.1. lIpakTHYecKHe PadoThI

Tunosbie npuMepbI 3a1aHUIH

40

\

IIpakTuyeckas padora 1. ['paguent TeMmnepaTypbl.
TemnoBast MOIIHOCTD

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

N3mepenus nokaszanau, 4TO HpPH yYCTAHOBHUBIIEMCS
TEII000MEHEe TeMIlepaTypbl Ha Hapy>KHOM W BHYTpPEHHEU
MOBEPXHOCTAX BTYJIKU COCTABIISIIOT, B cpenHeM, 0y = 40°C
1 05 = 128°C cOOTBETCTBEHHO.

O¢dexkTuBHas  MOINHOCTh,  IOJBEIEHHAsA K
ndoBanbHOMY KpyTy, coctaBiser W = 2,5 kBT.

PaccunraiiTe TemioBoil MOTOK (¢ B MaTrepuan
3aroTOBKH Ha HUIH(yeMOil TMOBEPXHOCTH U OMpPEIEIHTe,

kakasgs 4yacth Wi 5(QQpeKkTHBHON MOIIHOCTH pPacXOAyeTcs Ha HarpeBaHHWE BTYJIKH B IpoIlecce
ndoBanus. TemnoBol MOTOK MPUMHUTE PABHOMEPHO PACHPEEICHHBIM MO BCeH BHYTpEHHEH
MMOBEPXHOCTHU BTYJIKH.
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IIpakTHyeckas padora 2. TepMuyeckoe CONPOTHBIJIEHNE U TeNJIOBbIE LeNU

Uepes nopoxky kaueHus Y90 Hapy HOTO Kojiblla 3
POJIMKOBOTO TO/AIIMITHAKA TIEPEIaeTCsl TEIUIOBOW TOTOK
q=7600 Br/M?, B pe3ynbTaTe dero 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 KO3 GUIUEHT
TEIUIONPOBOAHOCTH Y372, COCTOSIIEro u3 aeranei 3, 2 u 1,
a TaKke Temreparypy 02 Hapy>KHOH MTOBEPXHOCTH CTYIHIIBI
IpyU yCTaHOBUBIIEMCs TerioooMeHe. TeruiooTaadeid ot
MOJIIAITHUKOBOTO  y3Jla B OKPYXKAaIOUIYI0  Cpemxy
npeHedperure.



IIpakTnyeckas padora 3. KogupoBanue TenjioBbIX 3a1a4

[Ipu  Bpe3HoM  OecueHTPOBOM  HUIH(OBAHHUU
3arotoBku u3 cranu XI'H (o = 0,07-10* MZ/C) W3 MOII[HOCTH
W = 5 xBr ycranoBieHHOro Ha HUIM(OBAIHHOM CTaHKE
anektpoasurarens 11,8% Tepsiercs wu3-3a  TpeHus B
MexaHu3Max cTaHka, a eme 1,5% pacxomyercs Ha
MIPEOJI0JICHUE TPEHUS MEXKIy 3aroTOBKOW 2 U OHNOPHBIM
HOXOM 3.

OkpykHasi ~ CKOPOCTb  BpallleHHWs  3aroTOBKHU
v1 =24 m/mMun. Cuna TpeHHS MEXAYy 3aroTOBKOM W
BenymmmM kpyrom 1 pasna 215 H.

Mupuna nmmdyeMold  MOBEPXHOCTH  (pasmep
MEPIEHANKYIAPHBIA TUIOCKOCTH pucyHka) b =80 mm. Bce
WCTOYHHKH TETJIOBBIJICIICHHUS paclipe/IeIICHbI BJOJIb IIUPUHBI D paBHOMEPHO.

JUTMHBI KOHTaKTHBIX TUIOIIA0OK MEXAY 3arOTOBKOM M BEAYIIMM KPYroM, a TaKkKe MEeXIy
3aroToBKOM u HOXOM |1 = I3 — 0. J[nMHA KOHTaKTa MEXIy PEXYIIMM KpyroM 4 W 3aroTOBKOIi
l4 =2 MM, mpuYeM TEIUIOBBIACICHHE HA 3TOM JUIMHE PpACIPEICIICHO MO JHMHEHHOMY 3aKOHY ¢
MaKCUMYMOM (o4 .

BrinmonnuTe KoaupoBaHUE TEIIOBOM 3a7auu JIJIsl 3arOTOBKU MPU YCTAHOBUBILEMCS PEXKUME,
€CIIM  OXJIAXKJAIoUIas JKUAKOCTh B Tponecce numdoBaHus He NpuMeHsiercs. Paccuuraiite
TUIOTHOCTHU TETUIOBBIIEICHHUS (o1, (o3 ¥ (o4 HA KOHTAKTHBIX MOBEPXHOCTSIX.

IIpakTuyeckas padora 4. Kpurepuu Ilekie u ®ypne

2

IIpu nHarpeBanum mucra 1 Tra3zoBoil ropenkod 2 mupuHo H =50MM HCcTOUHHK
TEIUIOBBIICTICHUS] paclpe/iesieH M0 CHUMMETPUYHOMY HOPMAIbHOMY 3aKOHY € KO3(Q(PUIHEHTOM
cocpenoToueHHOCTH Ko = 7500 M2,

I'openka nmepememaercst co ckopocteio v = 0,6 M/MUH. 3a BpeMs, TIOKa TOpesiKa MpoIia
paccrosnue L = 120 mm, ona Beigenwia 3500 JIx ternotsl, npuueM 90% 3TO# TEMIOTHI yIIUIO Ha
HarpeBaHMe JINCTA, & OCTAIbHAS — Ha JIyYUCTHIN TETNIOOOMEH IVIAMEHH C OKPYKAFOIICH CpeIoi.

JInct m3roroBneH n3 cramu 45 (o = 0,08-107* m%/c); 3a mpenenaMm KOHTaKTa C IIaMeHeM
TOPEJIKU TETJI00T/Iaua OT JIMCTA B OKPY’KAIOIIYIO Cpeay MpeHeOpeK Mo Mala.

BoinmonHuTe KOIMpOBaHHE TEIUIOBOW 3aJaud M OINpEAeTUTe HauOOJBIIYI0 IUIOTHOCTH (o
TEIJIOBOTO NIOTOKA, IIOCTYIAOIIETrO B JIUCT.



IIpakTyeckas padora 5. MeToa HCTOYHUKOB TeNJIOTHI

Ponuk w3 kopposmonHo-croiikoi crtanmu 12X18HIT
(=23 Br/M-°C, © =0,05-10* M?%/c) mONMPYIOT 3MaCTHYHOI
JIGHTOW, ABWXKYIIEHCA C HEKOTOpPOH CKOpOCThIO ©U. Ponmk
Bparmfaercs ¢ yactotoit N = 40 06/muH. JIiMHA KOHTAKTa MEXKTY
posukoMm u Jieator | =5 mm.

B mpomecce mnonupoBaHHS B KWKIYIO CEKYHIY
BeiensieTcss Q = 12 k/[x TermmoTel. DTa TEIIOTa pPaBHOMEPHO
pacrpezeneHa IO BCed IUIOMIAAKE KOHTAaKTa, MpHYEM B
3arotoBKy nepenaercs 0,6Q.

Paccuuraiite cpeaHiOl0 Temmeparypy IMOBEPXHOCTHU
KOHTaKTa JIGHTBI ¥  pOJIMKA TPU  yYCTAaHOBUBIIEMCS
teriooOMeHe.  TerooTaadeld ¢ TOBEPXHOCTEH pOJUKAa B
OKpPYXaIOIIYIO Cpely MOXKHO ITpeHeOpeyb.

IIpakTuyeckas padora 6. Un:keHepHasi MeTOAMKA pacyeTa TeMIepaTyp

_,//_\‘

beroByto  OpO’KKYy  BHYTPEHHETO  KOJbIIA  POJHKOBOTO
MOAIIUMIHUKA 00pabaThIBAlOT J1a3epOM € II€NbI0  TOBBIIICHUS
TBEPJOCTH TIOBEPXHOCTH. KOJBIIO M3rOTOBJICHO W3 IMOAIIUITHUKOBOM
cramu 1IX15 (A = 33 Br/m-°C, = 0,065-10* m?%/c) u Bpamtaercs ¢
gactoroir N = 30 06/mMuH. JlazepHbIil JIyd cO3/7aeT Ha MOBEPXHOCTH
3arOTOBKH MATHO HarpeBa jauamerpoM d =1 mMm.

TerioBol MOTOK HAa IOBEPXHOCTH 3arOTOBKH B IIpeaesiax

ISITHA HarpeBa pacIpe/iesieH M0 HOPMalbHO-KPYTOBOMY 3aKOHY (T.€. IIOTOK UMEET OJUH U TOT KE
3aKOH HOPMAJBHOTO pacIpenelieHus Ha JoO0oM auamerpe TmsaTHa). Hawmbonbimas TUIOTHOCTB
TeIoBBIeNeH s (B IIEHTpE MATHA Harpesa) (o= 25-107 Br/Mm2.

Omnpenenure, UCMONB3Ysl HHKEHEPHYIO METOIUKY pacdeTa TeMIleparyp, CpEAHIOI0 TeMIiepa-
TYpYy ¥ MOBEPXHOCTH KOJIbIIAa HEMOCPEJACTBEHHO IO/ MISATHOM HarpeBa, €CJIM TEIUIOOTIa4el CO BCeX
JIPYTUX TIOBEPXHOCTEHN KOJbIA B OKPYKAIOIIYIO CPEly MOXKHO TPEHEOPEYb.

Kpurtepuu u HOpMbI OLleHKH

®opma
Cemectp Kpurtepuu u HOPpMBbI OLIEHKH
TEeKYIero KOHTPOoJisi
paboTa BBIIIOJIHEHA IPABUIIBHO UJTH C
«3a4TEHO»
4 [TpakTuyeckas UCIPAaBUMBIMHU HEJJOYETAMHU
pabora paboTa BBINOJIHEHA HENPABUIBHO UITH
«HE 3aYTEHO»

C HCHUCITPABUMBIMH HCJIOYCTAMU

7.3.011eHOYHbIE CpeACTBAa AJsl NMPOMEXKYTOYHOH aTTecTallud MO0 UTOraM OCBOEHHS

AUCHHUILIHHBI

7.3.1. Bonpochl K NpOMeKYTOYHOM aTTecTaluu

Cemectp 4




=
5 Z

Bonpocsl k 3k3amMeny

Ponb TemIoBEIX SABJICHUH B OIITUMH3alIMHU TCXHOJIOIT'MYCCKUX CUCTCM (TC)

Bunel tennoodmena 8 TC

duznyeckue XapaKTECPUCTHUKU MEPCAAYN TCIIOTHI TCIIJIOMPOBOJHOCTHIO

TemnepaTypHoe noJjie B TBEpAOM Teje. ['paireHT TeMneparypbl

3aKoH CDpre M €0 4aCTHBIC ClIydau JJIA MJIIOCKUX U MUIMHAPHUYCCKUX CTCHOK

TepMuyeckoe CONPOTUBICHUE U €r0 PU3NYECKUN CMBICI

Tennopwie OCIIN. OKBUBAJICHTHAS TCIIONPOBOJHOCTD MHOI'OCJIOMHBIX CTEHOK

JuddepennnansHoe ypaBHeHHE TEIIONPOBOAHOCTH

OO |NOO OB WIN|F-

VY ci10BUS OTHO3HAYHOCTH TPH pelIeHu T PepeHIInaIbHOr0 YpaBHEHUS
TETIONPOBOAHOCTH

10 | YersIpe posa TpaHUYHBIX YCIOBHUH B TEIJIOBBIX 33/1a4ax
11 | Knaccudukanus HCTOYHHKOB (CTOKOB) TEIUIOTHI 11O (hOpMe, CKOPOCTH JIBHKCHHS,
qnurenbHocTr aercteus. Kpurepun Ilexiie n @ypee
12 | Cxemaru3zanys TeIUIOPU3NIECKUX XapaKTEPUCTHK TBEPIBIX TEIl
13 | Cxemaru3zanusi reoMeTpu4ecKkoil GopMbl TBEpIBIX T
14 | KogupoBaHue TEMIOBBIX 3a7a4
15 | Merozbl onMcaHus MPOLECCOB TEIJIONPOBOIHOCTH B CUCTEMax TBepbIX Teil. Kinaccuueckuit
METOJI ¥ 00JIaCTh €r0 NPUMEHEHUSI.
16 | Meros UCTOYHUKOB TEIIOTHI. [IpMHIIMIT KOHCTPYHpPOBaHUs penieHus. [IpuHuun orpaskeHust
17 | YucnenHsle MeTO bl penieHus AU GepeHInaIbHOr0 ypaBHEHNS TEIIONPOBOAHOCTH
18 | TennooOMeH npu pezanuu MatepuanoB. COCTaBIAIONINE U UTOTOBbBIE TEIUIOBbIE TIOTOKH B
KOMITOHEHTaX IpoIecca pe3anus
19 | TermooOpa3oBaHuEe B y37aX U MEXaHU3MaX CTAHKOB
20 | ITponecchl pe3aHus ¢ TOMOIHUTENIbHBIM JIOKaJIbHBIM HAarPEeBOM MaTepHajia 3aroTOBKU
Kaxiplii 5K3aMeHalMOHHbIN OMIIET COAEPIKUT TEOPETHUECKUI BONIPOC U 331a4y.
7.3.2. Kputepuu u HOPpMbI OLEHKH
= dopma
§ MPOBCICHIN | Kpurtepuu u HOpMbI OLleHKH
$ | MpoMexKyTOYHOI
O | arrecramum
COTIHHOY MPAaBUIIHLHO PEIICHA 33/1a4a U JaH TOJTHBII
OTBET Ha BONpPOC OuiIeTa
peleHre 3a1aud 1 OTBET Ha BOIIPOC Omiera
4 DK3aMeH (XOpOHIO» MMEIOT He3HAYUTENbHbIE HEI0UEThI

PEIICHUC 3a/la4r 1 OTBET HA BOIIPOC ouiera

«YHAOBJICTBOPUTCIIBHO»
HMCIOT CYIICCTBCHHBIC HCJOUCTELI

CHCYHOOBJICTBOPUTCIIBHO)» | 3a/lava ouiera peuICHa HCIIPABUIIBHO




8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIIUOHHOE 00ecreyeHHue U CIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, yueOHOe

KoJsinyecTBO B HAay4YHOH

Ne nocooue, yue0Ho- I'on
ABTOpBI, COCTABUTEJIHN 3arsaaBue (3aroJioBoK) oudamnoTeke /
n/n MeToAnYecKoe mocooune, | M3TaHUA
HaumenoBanue O6C
NPAaKTHKYM, Ap.)
1 A.H. Pe3nukos, JI.A. Pe3nukoB | TernsoBbie IpoIiecCchl B YyeOHuk 2016 ObC «JIaHpy»
TEXHOJIOTUYECKHIX CUCTEMAaX
2 B.I'. Cononenko, A.A. PepkkuH | Pe3anue MeTaiioB U pexyline YuyebHoe mmocodue 2016 9BbC
WHCTPYMEHTHI «ZNANIUM.COM»
8.2. JlonosinuTeIbHAS JIMTEPATypa
Kosaun4vectBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudamorexe /
n/n MeTOoHYEeCKOoe Mmocodue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1 | J.A. Pactopryes [TpoexTupoBaHuE TEXHOJOTUYECKUX YyebHO-MeTOANYECKOe 2018 Penozuropuii
oreparuii nocobue Ty




8.3. Ilepeuenns mpodeccHoHAIBLHBIX 0a3 JAHHBIX M MH(POPMANHOHHBIX CHPABOYHBIX
cucTeM

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

— Wudopmarmmonnas cucrema "EguHoe OKHO J1ocTyma K 00pa3oBaTelbHBIM 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. onucaHMi, a Tak ke ecTh "lnoccapuil" m pasgen "Cucrema HOBOCTEH'" 1O 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
yu4eOHUKH, CIIPaBOYHBIE U yueOHbIE MOCOOUs. Y JOOHBIM MOUCK MO KIIHOYEBBIM CIIOBaM, OTIEIbHBIM
TEeMaM | 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: nporoBop 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 or 19.05.2015, cpok
AcademicEdition JEHCTBUSA — OECCPOUHO

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

Office Stdandard 2016 Russian OLP NL | koutpakr 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
KOHCTPYHPOBAHHE B MAIIMHOCTPOSHHH) JecTBHS — OECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUIIINHE

HaunmMeHoBaHMe 000pPy10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

N/ | NPaKTHYeCKHX U JJA00PAaTOPHBIX 3aHATHIA,
MOMELIECHU VIS CAMOCTOSTEILHOMI

padoThl 00y4yaommxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

1 | YueGnas ayauropus ansa  npoBeaeHUs | CTONIbI yuUeHUYECKHE IBYXMECTHbIE

1a00paTOPHBIX PadOT. (MOHOOJIOKH) , TOCKa ayAMTOpHAs
VYyeOnass ayautopust JUis  TpOBeIeHHs | (MeJoBasi), CTOJ MPEnoiaBaTeNbCKuil ,
3aHATUNA CEMUHAPCKOI0O THIA. CTYJI IIperoiaBaTeNbCKuil kadenpa,

VYyeOnast  ayauTopusi A KypCOBOTO | MIKaQbl 1JI HHCTPYMEHTA, JUILIOMHbBIE
MPOEKTHUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX | MUIAHILETHI, CTOJIBI U 000PY/I0BaHHE,
pabor). TyMOBI ¢ 000pyZOBaHHEM, TPUOOPHI JJIsSI



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

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/m | NPpaKTHYeCKHUX U J1a0opaTOPHbIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
VYuebHas  ayauTopus AN IPOBEAEHUS | U3MEPEHUs YIJIOB, pEeXyIIHe
TPYIIOBBIX u WH/IMBUYAJIbHBIX | HHCTPYMEHTBI, CBEpIIa, PE3IIbl, POTSKKH,
KOHCYJIbTaIUH. (bpe3bl, HHCTPYMEHTAJIbHBIE LIEHTPBI,
VYuebHas  ayauTopus AN TPOBEACHUS | uepBsiuHas ppesa, onTuyecKas
3aHATUH TEKyLIEro  KOHTPOJsA W | JeNIUTeNIbHas roJ0OBKa
npomexyrouHoi arrecrammu. (E-205)
2 [Tomemenue st caMmocTosATenbHONU paboThl | CTOJIBI, CTYJIbs, KOMIIBIOTEPHI
crynenros (I'-401)
[Tomemenue st camocTosATeNnbHOM paboThl | Jlocka aynuTopHas (MenoBast), CTOJIbI
3 | obyuaromuxcs (C-508)

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