denepanbHOE TOCYTapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIETO MPO(ECCHOHAILHOTO 00pa30BaHuUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.B.JZ1B.03.01

(uHOeKC OUCYUNTUHDL)

PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI
TEINJIO®U3UKA ITPOLHECCOB ObPABOTKHN B MAHIMHOCTPOEHHNH

(HaumeHoB8anue OUCYUNTUHDL)

10 HAIIPABJICHUIO TOJATOTOBKH (CHEIUATBLHOCTH )

15.04.05 KOHCTPYKTOPCKO-TEXHOJIOI TYECKOE OBECIIEUEHUE
MAIINHOCTPOUTEJIBHBIX ITPONU3BOJCTB

(koI ¥ HAaMMEHOBAaHWE HANIPABJIICHUS IOJATOTOBKH, crielaibHOCTH B cooTBeTcTBHH ¢ @I'OC BIIO/PI'OC BO)

TEXHOJIOI'MSA ABTOMATHU3NPOBAHHOI'O MAILIMHOCTPOEHU A

(HanpaBieHHOCTH (IPOdHUIIB))
®opma 00ydeHHsI OYHas

I'ox Habopa: 2019

Pacnpenesienue 4acoB JUCHHMILIMHBI 110 CEMECTPaM M BHAaM 3aHATHH (110 y4eOHOMY IUIaHY)

KoauuectBo 3ET 8
Yacos no PYII 288
Buabl koHTpOJIst B | DK3aMeHBbI 3adeTsl Kypcosbie Kypcosbie KonTpoibHbIe
ceMecTpax: NPOEKThI padoThI padoThl
2
NeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 Hroro
3ET no cemecTpam 10 10
Jlekuuu 12 12
JlabopaTopHbIe
ITpakTHyeckue 48 48
KonrakTHas padoTa 60 60
Cam. paGora 192 192
Kontpoan 36 36
Hroro 288 288

ToabsarTH, 2019




Pabouas nporpamma coctaBiieHa Ha ocHoBaHuM PI'OC BO u yueOHOTO mijiaHa HampaBiIeHUS MOJ-
rotoBkr Maructpa 15.04.05 KoHCTPYKTOPCKO-TEXHOJOTHUYECKOE 00ECTIeUeHNE MAITUHOCTPOUTEIb-
HBIX IIPOU3BOJICTB

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyrcTBYyeT

VYuyeOHnas (pabouas) mporpamma o00peHa Ha 3acenanuu kadenpsl «O00pyIOBaHUE U TEX-
HOJIOTUHU MAIIMHOCTPOUTEIBHOTO MPOK3BoicTBay (MpoTokoi 3acemanust N 1 ot «31 »

aBrycra 2018r.)

Penenzent
(OondicHOCmb, YUeHOe 36aHue, CIeneHb) (noonucs) (U.0. Pamunus)
« _» 20 1.

Cpoxk aeiicTBusi pado4eii NpOrpaMMbl JUCHUMILIMHBI 10 < »

Cpox oeticmsus ymeepowcoennou PII/[: ona OOIl 6axanaepos — 4 200a; ons OOII macu-
cmpog — 2 eoda, ons OOII cneyuanucmog — 5 nem.

Nudopmanus 06 akryanuzanuu padouyeil nporpaMmMbl JMCHHUIIIMHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.
YTBEPXJIAIO

3aBenytomuii kadeapoit  «OO60pyAOBaHME U TEXHOJOTMH MAITUHOCTPOUTEIIb-
HOTO MPOU3BOJICTBAY

(pazpabomaswieni PI1]])

« » 20 T H.IO. JlornHoB
(noonucs) (U.0. Damunus)




AHHOTAIIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B.JIB.03.01 Tensio¢gu3uka npoueccoB 00padboTKy B MAIIIMHOCTPOEHUH

(MHAEKC ¥ HAaMMEHOBaHUE AUCUMILUIMHBI (y4eOHOTO Kypca))

1. Heapb u 3aga4u U3y4YeHUus1 AUCHUILJIMHBI (Y4e0HOT0 Kypca)

[ens — moAroToBKa OyyIIEro MarucTpa, BiIaICoIero COBOKYIMHOCThIO METO-
JIOB, CPEJICTB, CIOCOOOB M MPUEMOB HAYKH U TEXHUKH, HAIIPABJICHHBIX HA CO3JaHUE U
MPOU3BOICTBO KOHKYPEHTOCIIOCOOHOM MAIIMHOCTPOUTEIBHOM MPOAYKIIMH 32 CUET
3G (HEKTUBHOTO KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO 00ECTICUEHHUS.

3amaun:

1. Hayuutb aHanu3upoBaTh U ONITUMU3ZUPOBATH TEIIO(PU3NUECKHE ITPOLIECCHI,
IPOUCXOSAIINE B TEXHOJIOTMUYECKUX CUCTEMax 00padOTKU MaTepUaIOB PE3aHUEM;

2. pa3pabaTbiBaTh KOHCTPYKIUHU PEXKYLIETO HHCTPYMEHTA C CHCTEMaMHU BHYT-
PEHHETO OXJIaX/IeHUs, 00eCIIeUnBaOIINE LEIecO00pa3HOE paclpeieIeHUE TEIIOThI
B KOMIIOHEHTax MPOLECCA PE3AHUS;

3. HayuuTts pa3pabaTbiBaTh TEXHOJIOTHYECKHE IPOLIECCHl 00pabOTKHU C 1OMOJI-
HUTEJIbHBIM JIOKAJIbHBIM HarpeBoM 00pabaTbIBa€MOro Marepuasa, B TOM 4HCE C MOo-
MOLIBIO HU3KOTEMITEPATYPHOU IUIA3MEHHOM IyTH U JIy4a JIa3epa.

2. MecTo nucuuiuiaHbl (yue0Horo kypca) B crpykrype OIIOII BO

Hannas qucuuiuiiHa (y4eOHbId Kypc) oTHOcUTcs K broky 1 «JlucuuminHbl
(Momynn)» (BapuaTUBHAS YacTh, TUCUUILIUHBI 110 BEIOOPY).

JucuuniauHel, ydeOHble Kypchbl, HA OCBOEGHUHU KOTOPBIX Oa3zupyercsi NaHHas
nucruiinHa (yaeOHbIit Kype) — «Boicmas matemarukay, «®duszuka», «Mertamiope-
KYUUI MHCTPYMEHT M HWHCTpYMEHTaJbHAs OCHAcTKa», «TexHomorust Qusuko-
TEXHUUYECKON 00paboTku marepuasoBy», «KoMibiorepHOoe MOaenupoBaHHe B Mallu-
HOCTPOEHUN»

JucuuniauHel, yueOHble KYpChl, ISl KOTOPBIX HEOOXOAMMBbI 3HAHMS, YMEHUS,
HaBbIKU, NIPHOOpETaeMble B pe3y/ibTaTe M3yuEHUs JAHHOM TUCHUIUIMHBI (Y4eOHOTO
Kypca) — «Pacuer u KOHCTpyHpOBaHHE 00OPYIOBAHMS C KOMITBIOTEPHBIM YIIPABJICHU-
€M, MOATOTOBKA U 3alllMTa MaruCTEPCKOW TUCCEPTALIMH.

3. [lnanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUILINHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIE ¢ INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUS 00pa3oBaTelib-
HOM NMPOrpPaMMBblI

dopMupyembie 1 KOHTPOJIUPYe- Ilnanupyembie pe3yjbTaThl 00y4eHUs
Mble KOMIIETEHINH

— CIIOCOOHOCTBIO TPHUMEHSTH CO- | 3HATH:
BPEMCHHBIC METOJBl HCCJCA0BA- | MATEMATHYCCKUE METObl PEHICHHUS Teriodu-

3




HUS, OILICHUBATh U TPEJICTABIATH
pe3ynbTaThl BBIOJHEHHON pabOThI
(OIIK-2)

3HUYCCKHUX 3a4a4

YMeTh:
BBIOpaTh MaTeMaTHYECKYI0 MOJICb, aJeKBaT-
HYIO0 KOHKPETHOM TerIo(hU3nIeCcKon 3a1ade

BraneTn:
HaBBIKAMH PCIICHUS TEIIOPU3NIECKUX 3a7ad
COBPEMEHHOT'0 MAllTMHOCTPOCHHUS

— CIIOCOOHOCTBIO OCO3HABaTh OC-
HOBHBbIE MpPOOJEMBI CBOEH Mpen-
METHOM 00JacTH, MpU PEHICHUU
KOTOPBIX BO3HHMKAeT HEOOXOu-
MOCTbh B CJIIOKHBIX 3a/1auax BbIOOpa,
TpeOYIOIIMX HCIOJIb30BAHUS  CO-
BPEMEHHBIX HayYHBIX METOJIOB HC-
CIIEIOBaHMsI, OPHUEHTUPOBATHCA B
IIOCTAaHOBKE 3a37a4 U OIPEAEIATh
MyTH TIOWCKAa U CPEJICTBA UX peIlle-
HUS, IPUMEHITh 3HAHUA O COBpE-
MEHHBIX METO/aX HCCIEIOBaHus,
CTaBUTH U pelIaTh MPUKIIATHBIC UC-
cienoBarenbekue 3agaun (I1K-15)

3HATB:

TEOPETHUECKUE OCHOBBI pacyeTa TEIUIOBBIX I10-
TOKOB M TEMIICPATYPHBIX TOJIeH B KOMIIOHCH-
Tax MpoIecca pe3aHus

YMeTh:

BBITIOJIHUTh PACUeThl TEIJIOBBIX IIOTOKOB U
TEMIIEPATYPHBIX ITIOJIEM B KOMIIOHEHTaxX Mpo-
1ecca pe3aHusi, pacCUuTaTh MAPAMETPHI PEXKY-
IIEr0 MHCTPYMEHTA U PEXKUM pe3aHusi, ooecre-
YUBAIOIIUE II€JIeCOO0pa3Hoe pachpeacicHue
TEIJIOTHI B OTUX KOMITIOHEHTAaX

Bnaners:

HaBBIKAMHU pacyeTa MmapamMeTpoOB PEKYIIETO UH-
CTpYMEHTa M peKHMMa pe3aHusi, oOecreunBaro-
IUX I1eJIECO00pa3HOe pacipeacieHue TEIIOThI
KOMITOHEHTaX TEXHOJIOTHYECKOU CUCTEMBI

— CIMOCOOHOCTBIO TIPOBOJIUTH HAy4-
HBIC DOKCIIEpUMEHTHI, OICHUBATh
pe3yabTaThl HCCIEIOBAHUM, CpaB-
HUBaTh HOBBIE JKCIEPUMEHTAJIb-
HBIC JTAHHBIC C TAHHBIMU MMPUHSATHIX
MOJIENIE ISl MPOBEPKUA MX aJICK-
BaTHOCTHM W MpU HEOOXOIUMOCTH
npejyiarath M3MEHEHUs ISl yiIyd-
IICHUSI MOJIEJICH, BBIIIOJHATL Ma-
TEMATUYECKOE MOJICJTUPOBAHUE
MPOIIECCOB, CPEACTB U CUCTEM Ma-
HIMHOCTPOUTENBHBIX TPOW3BOJICTB
C HCIIOJIb30BAHUEM COBPEMEHHBIX
TEXHOJIOTUH MPOBEJACHUS HAYUYHBIX
HCCJICIOBAHMMH, pa3pabaThIBaTh
TEOPETUYECKUE MOJICNH, TO3BOJIS-
IOIIME HKCCIIEN0BAaTh KauyeCTBO BbI-
MyCKAEMBbIX HW3ACIHM, TEXHOJOTH-
YECKHUX MPOIIECCOB, CPEIICTB U CHU-
CTEM MAIIMHOCTPOUTEIBHBIX TMPO-
n3BojicTB ([TK-16)

3HaTh:

MyTU TOBBINIECHUS Pa3MEPHOM CTOMKOCTH HH-
CTPYMEHTAJIbHBIX HAJIAJIOK, CIIOCOOBI MOaUpU-
Kaluu pabovnx MOBEPXHOCTEH MHCTPYMEHTA C
LEIbI0 IOCTHKEHUS LEJIECO00pa3HOro pacmpe-
JIEJICHUSI TETUIOTHI B ’TUX KOMITOHEHTaX

YMeTs:

pa3pabaTheiBaTh TEXHOJOTHYECKHUE IPOIECCHI
00pabOTKH C JIOMOJHUTEIBHBIM JIOKAJIBHBIM
HarpeBoM 00padaThIBAEMOTO MaTepHaia

IyTA TOBBILICHHUS PAa3MEPHOU CTOMKOCTH WH-
CTPYMEHTAJIbHBIX HAJIaJIOK, CIIOCOOBI MOU(u-
Kaluy pabovnx MOBEPXHOCTEH MHCTPYMEHTA C
1EIbI0 IOCTHKEHHS 11eJIECO00pa3HOTO pacmpe-
JIEJICHUS TETUIOTHI B 3TUX KOMITOHEHTaX

Bnanetn:

HaBBIKAMHM Pa3pabOTKH ACKU3HBIX U pabOUMX
MIPOEKTOB PEXKYIIETO0 WHCTPYMEHTA WU COMNYT-
CTBYIOLIIEH UM KOHCTPYKTOPCKOM U TEXHOJIOTHU-
YECKOW TOKYMEHTALUN




4. Copepskanue TMCHMILIHHBI (Y4eOHOI0 Kypca)

Pa3nea, moayb

Iloapasaen, rema

OCHOBHBIEC TTOJIOKCHUS
YUCHHUA O TCILIOIIPOBOAHO-
CTH

TemneparypHoe mose B TBepaoM Tene. ['paguent teM-
neparypsbl

3akon Dypre. Juddepernuanibaoe ypaBHEHHE TETLIO-
IIPOBOJHOCTH M METOJIBI €0 PEIICHUS

Cxemarusanus KOMIOHEH-
TOB TEXHOJIOTUYECKUX CHU-
cTeM

VYcnoBus 0IHO3HAYHOCTH MpH petieHnn nuddepeHiu-
AJIbHOTO YpaBHEHHUS TEIJIONPOBOAHOCTH

Kiaccudukanus ICTOUHUKOB (CTOKOB) TETUIOTHI TIO
dbopMe, CKOPOCTH ABUKCHHUSI, JUTUTSITLHOCTH JCHCTBUS

CXCMaTI/I?)aHI/I}I TGHJIO(l)I/IBI/I‘IeCKI/IX XAPAKTCPHUCTHK
TBCPABIX TCII. OKBHUBaJICHTHbBIC KOC—)(l)(I)I/IHI/IGHTBI TCILIIO0-
IMPOBOAHOCTH COCTABHBIX TCJI

CxeMartu3zaiys TeOMEeTPUIECKON (POPMBI TBEPABIX TEIL.
KonnpoBanue TenioBeIX 3aaa4

Mertonbl onucanus npo-
L[ECCOB TETUIONPOBOJHOCTH
B CUCTE€MaxX TBEPJbIX TEI

Knaccnueckuit MeTox

MGTO,Z[ HNCTOYHHKOB. HpI/IHLII/IH KOHCTPYHUPOBAHHUA PC-
MICHUA. HpI/IHI_[I/Il'I OTPaAKCHUA

Uucnennsie MeToAbl perieHus auddepeHnaibHOro
ypaBHEHUSI TEIJIONPOBOIHOCTH

Tennodusnyeckuii aHaausz
KaK CPEJICTBO MOBBIILICHUS
3¢ PEKTUBHOCTHU MPOIIECCOB
MEXaHU4eCKOil 00paboTKH
MaTepHuaioB

TemooOmeH npu pe3annu MarepuanoB. COCTaBIAIO-
I[1E€ U UTOTOBBIE TEIJIOBBIE TOTOKU

TermnooOpa3oBaHue B y3/1ax 1 MEXaHU3MaX CTAHKOB

O0mas Tpy10eMKOCTh AUCHUILINHBI (YueOHoro kypca) — 8 3ET.




4. CTpyKTYypa M cojaep:kaHue NUCHUILIMHBI (Y4eOHOro kypca) «Temnodgusnka npoueccoB 00padOTKH B MAIIMHO-

CTPOEHHN

Cemectp uzyuenusi ___4

Pazpgeu, IHoapasnen, Tema Buabl yue6Hoi paboThl Heo0xonumble Dopmbl Pexomenny-
MOAYJIb AyIuTOpHBIE 3aHATHS CamocrosiTesqibHasi padoTa MaTepHaJIbHO- TeKyLIero eMas JuTe-
(B yacax) TeXHHYECKHUe KOHTpOJist | partypa (Ne)
BCEro B T.4. B B 4a- (opMBbI Opranuzanuu pecypchl
JIeK- aa6o- npak- HHTepaK- cax CaMOCTOSITEIbHOM
M parop- THYe- THBHOMH padoThI
HBIX CKHX ¢opme
1. Beenenne Ponb TEmIOBEIX ABICHUH B ONTUMH- H3yuyenue TeopeTudeckoro v o
3aLUU TEXHOJIOTUYECKUX CUCTEM MaTepHaia, paboTta ¢ Hay4qHO- CTHDBIH 1
(TC). Bubi rennoobmena 8 TC 1 — 16 TEXHUYECKOM TUTEpaTypoit onpoc
2. OcuoBsble onoxxe- | 2.1. TemmepatypHoe moje B TBEp- M3ydeHne TeopeTHIEeCKOro v .
HUS YYEHHs O TEIIo- noM Tene. I'pagueHt Temneparypsl MaTepHaia, paboTa ¢ Hay4qHO- CTHDBIH 1
o N OIIpoC
TIpOBOAHOCTH 1 4 16 TEXHHUYECKOM JTUTepaTypoit P
2.2. 3axon ®ypse. Juddepeni- M3yueHne TeopeTHIeCcKOro V CTHBI
aJbHOE YPABHEHHE TEILIONPOBOIHO- MaTepHaia, paboTa ¢ Hay4JHO- OlPOC 1
e 1 4 16 TEXHUYECKOM JINTepaTypoil P
3. CxeMaTu3anus 3.1. YcnoBust 0THO3HAYHOCTH MPH N3yuenue reopeTuueckoro v .
KOMITOHEHTOB TE€XHO- pemeHnu TudQepeHIaIbHOTO MaTepuana, paboTa ¢ HayqHO- CTHBIN 1
JIOTHYECKHUX CHCTEM YPaBHEHUS TETLIONPOBOJHOCTH 1 4 16 TeXHUUECKOH JUTepaTypoii onpoc
3.2. Knaccuguxanus HCTOUHHKOB V3yueHHte TeOPETHIECKOTO .
(CTOKOB) TEIIOTHI IO POPME, CKO- YcTHbIN
Matepuaia, paboTa ¢ Hay4HO- 1
POCTH ABUKECHUS, JJTUTECIIBHOCTHU o o OHPOC
P — 1 4 16 TEXHUUYECKOH JINTEPATypOr
3.3. Cxemaru3zanus Teriopusnye- 3y4enHe TeOpeTHIECKOTO 5
CKHX XapaKTEepPUCTUK TBEPJBIX TEJI. YceTHbli
MaTepuaina, paboTa ¢ Hay4HO- 1
DKBHUBAJICHTHBIC KO(DPHUIIUCHTHI . . oIpoc
TEIIONPOBOJHOCTU COCTABHBIX Tl 1 8 16 TEXHHHCCKON JINTEPATYPOU
3.4. Cxemaru3awus reoMeTpude- W3yudenue TeopeTndyeckoro N —
cKoi (popmbr TBepAEIX TEI. Kozupo- Marepuana, paboTa ¢ Hay4HO- OIPOC 1
BaHHE TCILIOBBIX 3314 1 4 16 TEXHUYECKOM JINTEPATypOi P
4. MeTtobl onucaHus 4.1. Knaccuueckuii MmeTon W3yuenue TeopeTndyeckoro L ——
IIPOLIECCOB TEILIONPO- Marepuana, paboTa ¢ Hay4HO- OIPOC 1
BOIIHOCTH B CHCTEMAX 1 4 16 TEXHUYECKOM JINTEPaTypoit P
TBEPABIX TCII o
Pa 4.2. MeTos HCTOYHUKOB. [IpuHIMN U3yueHne TeOPETHYECKOTO VCTHBIR 1
KOHCTPYHPOBaHHs pemenns. Lpun- 1 4 16 MaTepuaina, paboTa ¢ HayJHO- 0ITpoC




IUII OTPAXKECHUS TEXHUYECKOU JINTEPATYPO

4.3. UucneHHbIe METOBI PEICHUS H3yyenue TeopeTudecKkoro N ——

A epeHUHANBHOTO yPABHEHHS MaTepuaia, paboTa ¢ HayJyHO- 1

TCIUIONPOBOIHOCTH 1 4 16 TEXHUYECKOM JINTEPATypPOi onpoc
5. Tennodusuyeckuii 5.1. TennooOGMeH 1pu pe3aHuH Ma- H3yyenue TeopeTuuecKkoro N o——
aHau3 KakK CPeICTBO Tepuanos. CoCTaBISIONINE U UTOTO- MaTepuaina, pabota ¢ HayJHO- 1
MOBBIIEHUS P Pek- BBIE TETIIOBBIE TIOTOKH 1 4 16 TEXHIYECKOM JINTEPaTypoit onpoc
TUBHOCTH NPOLECCOB I 5 5~ Temoo6pasopanue B y3max u M3yueHne TeopeTHYecKoro v .
%‘s;‘zilﬂ’;*;cel;ol:;ggsa' MEeXaHU3MaX CTAHKOB MaTepHaa, sz160Ta ¢ Hay4HO- OCHT;;’EH 1

1 4 16 TEXHUYECKOM JINTEPATYyPOH
Hroro: 12 48 192
60

5. Kputepun u HOpMBbI TEKYIIer0 KOHTPOJISI U MPOMEKYTOYHOH aTTeCTAIUN

@DOopMBbI TEKYIIETO KOHTPOJIS VYcnoBus fomnycka

Kpurepuu u HOpMBI OLICHKH

YceTHBIR onpoc

HaJIM4KME KOHCIIEKTA JSKIINN

«3aduTCHO»

MAaruCTpaHT BJIaACCT MaTCpHUAJIOM, IIPABUIIBHO (I)opMyJIpreT
OTBCTHI HAa MTOCTABJICHHBLIC BOIIPOCHI

«HC 3a4YTCHO»

MarucTpaHT HE UMEET MPEJICTABICHUS O PACCMOTPEHHBIX BO-
nmpocax

TCCTI/IpOBaHI/Ie peH_IéHHLIC 3aga4u 110 COOT- «3aduTCHO» JaHbl BEPHBIC OTBCTHI HA HC MCHEC UCM 50% BOIIPOCOB TECTa
BGTCTByIOHIGfI TEME KypcCa «HC 3a4YTCHO» JAaHbl BEPHBIC OTBCTHI HA MCHEC YCM 50% BOIIPOCOB TECTA
d)opMa IIPOBCACHUA YcaoBus AO0ITyCKa KpI/ITepI/II/I 1 HOPpMBI OLICHKHA

MIPOMEXKYTOYHOM aTTECTALNKU

IIuceMeHHBIN 3K3aMeH HC MCHCC YCM JIBa U3 TPCX TC-

KyLIUX TECTUPOBAHUU MPO-
JIEHBI C OLIEHKOH «3auTEHO»;
BBITIOJIHEHA KypcoBasi paboTta

«OTJIIHYHOY MIPABUJILHO PEIIeHBI 00€ 3a1auu OuneTa
3aa4uM OuiieTa peuieHbl ¢ He3HAYUTEIbHBIMU
«XOPOIIIOY
HeJ0YeTaMH
o0e 3amaun OuieTa petieHsbl C CYIIeCTBEHHBIMU
«YIOBJIETBOPUTEIHLHOY
HeJ0YeTaMU

«HCYOOBJICTBOPUTCIBLHO» 3agadu ounera PCHIICHBI HCITPABUJIIBHO




6. Kpurepun u HOPMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBblie paboTbl HE IPEyCMOTPEHBI YU€OHBIM IIJIAHOM

/. [IpuMepHasi TeMATHKA MUCbMEHHBIX padoT (KYpCcoBbIX, pedepaToB,
KOHTPOJILHBIX, pACYeTHO-TPpa(pueCKux u ap.)

Ne i/ TeMsbl
1 OcCHOBHBIE MOJIOXKEHUS YYEHHUS O TEIUIONPOBOIHOCTH. CxeMaTu3alus KOMIIOHEHTOB
TEXHOJIOTHYECKUX CUCTEM
2 Mertoapl onucaHus MPOLIECCOB TEIJIONPOBOJHOCTH B CHCTEMaX TBEPJIbIX TEJ
3 Tennodusnyeckuii aHaIU3 Kak CPEACTBO MOBBIIECHUS () (PEKTUBHOCTH ITPOLIECCOB
MEXaHU4eCKO 00paboTKN MaTepuaioB

8. Bonipochl K 3k3amMeHy
Kaxapiii 5x3aMeHallMOHHBINA OUJIET COIEPKUT TEOPETUUECKUI BOIIPOC U 3a-

nauqy.

No n/mt Bornpocsl

Ponp TennoBeIx siBneHU B onTUMU3auu TexHonorundeckux cuctem (TC)

Bunsl teoodmena 8 TC

TemnepaTtypHoe 1oJie B TBepIoM Tese. ['pagueHT reMneparypbl

3aKkoH CDypbe M CTr0 YaCTHBIC ClIydau NJIA IJIOCKUX U MUJIMHAPHUYCCKUX CTCHOK

JuddepenunansHoe ypaBHeHHE TEIIONPOBOAHOCTH

(DU'I-&OJI\)HE

VY CI10BHS OTHO3HAYHOCTH TP PeICHUH T PEepeHIINaTLHOTO YpaBHEHUS TEIUIONPO-
BOJHOCTH

7 Knaccugukarus iCTOYHHKOB (CTOKOB) TETUIOTHI 10 (hopMe, CKOPOCTH JABMIKEHHUS,
qmrensHocTu aevicteus. Kpurepun Ilexne u @ypee

8 CxemaTu3anus TerIoPU3NIECKUX XapaKTEPUCTHK TBEP/BIX TeNl. DJKBUBAICHTHBIE KO-
3G GUITMEHTHI TETIIONPOBOAHOCTH COCTABHBIX TEIl

9 CXeMaTI/I3aI_II/I${ FCOMCTpH‘ICCKOﬁ (bOpMLI TBCPABIX TCIJI. KOI[I/IpOBaHI/IC TCIIJIOBBIX 3aga4

10 Metoapl onucaHus MPOIIECCOB TEIIOMPOBOJHOCTH B CHCTeMaxX TBepbIX Ten. Kiaccu-
YeCKUil MeTO U 00JIaCTh €r0 MPUMEHEHHSI.

11 Meroa UCTOYHUKOB TEILIOTHL. [[puHIMIT KOHCTpYyHpoBaHus pemenus. [lpuanun or-
paxkKeHus

12 UucneHnHbsle MeTO bl pemieHns qudepeHIMaIbHOr0 YpaBHEHNS TEIIONPOBOJHOCTH
(MKP, MK3, MI'9)

13 TennooOmen nipu pe3anuu MatepuanoB. COCTaBISAIONINE U UTOTOBBIE TEIIOBBIE TTOTO-
KM B KOMIIOHEHTaxX IMpoliecca pe3aHus

14 TemooOpa3oBaHue B y31aX U MEXaHU3MAaX CTAHKOB

15 [Tporueccsl pe3aHusi ¢ TOMOIHUTEIbHBIM JJOKAJIBHBIM HarpeBoM o0padaThIiBaeMOIro Ma-
TepHaja MJIa3MEHHOM TyTroH M JIy4OM Jla3epa

9. ®oH/ OLICHOYHBIX CPEACTB IJIsl IPOBEJACHUSI IPOMEKYTOYHOM aTTe-
CcTaluM 00y4aroIUXCcs M0 JMCHUIIIMHE

9.1. lacnopT (oHIA O1LIEHOYHBIX CPEICTB




Kox konTposmpyemoi

Ne Kontposnpyemsble pa3ienbl HaumeHoBaHue
KOMIIeTeHIIUH (I ee
n/n (TeMbl) JUCHUILIHHBI OLIEHOYHOI0 CPeACTBA
YacCTH)
1 | OcHoBuble nonoxenus yaennst o | OIIK-2, I1IK-15, TIK-16 Kontponbnas padora

TEILJIOIIPOBOJHOCTH. CxemaTn3a-
Ous KOMIIOHCHTOB TCXHOJIOTUYEC-
CKHX CUCTEM

2 | MeToabl onucaHwsl MPOIIECCOB OIIK-2, TIK-15, TIK-16
TEIUIONPOBOIHOCTH B CHCTEMaX

TBCPABIX TCJI

KonTponbHas padora

3 | Temnodusznueckuii aHaIM3 Kak OIIK-2, TIK-15, TTK-16
CPEICTBO MOBBIICHUS P deK-
TUBHOCTH IMPOIIECCOB MEXaHUYE-

CKOM 00pabOTKH MaTepPHAJIOB

KonTponbHas padora

9.2. TunoBble KOHTPOJIbLHBIE 3aJJaHUS] WJIN HHbIE MATePUAJIbI, HEOOXO0AUMbIE
AJIs1 OLeHKH 3HAHUIA, YMEHHM i, HABBIKOB U (MJIH) ONBITA JAeATEJIbHOCTH, Xa-
PaKTepU3YIOIIUX ITANbl GOPMUPOBaAHUS KOMIIETEHINH B MpoLiecce 0CBOEHUs
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

9.2.1. KoHTpOJIbHBIE PadOThI

Kontponbshas pabora 1. Tenmossie nenu (cM. mpui. 1)
KontponbHas padora 2. KonupoBaHue TEIUIOBBIX 3a/1a4 (CM. TIPHIL. 2)
KontponrsHas padota 3. UHxxeHepHast METOMKa pacuera TemMrneparyp (CM. mpu.

3)
Kpurepuu onenkmn:

— OIOCHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIN 3ada4d PCIICHA IIPaBUJIBHO
WJIA C HEOOJIBIITUMU HCOOYCTaMU,

— OLCHKA «HEC 3a4TCHO» BBICTABJIACTCA CTYACHTY, CCJIN PCIICHA HCIIPABHUIIBHO WU
C CYIHCCTBCHHBIMH HCAOYCTaAMMU.

10. O0pa3oBaresibHbIC TEXHOJIOIMHM U METOAMYECCKHE YKA3AHUS 110 OCBOCHUIO
AUCHMILVIUHBI (Y4e0HOI0 Kypca)

B npouiecce nzyueHus: AUCHUILUIMHBI UCTIOJIB3YETCSI TEXHOJIOTHS TPAAUIMOH-
HOTO OOyueHus (JIeKIUH, JIabopaTopHbIe PabOThI, CAMOCTOSITENIbHAsI paboTa CTY-
JICHTA)

Benymieit nesitenbHOCTH B mporiecce 00ydeHUs sIBISICTCSl yueOHast JesiTeb-
HOCTb CTYJEHTOB, XapaKTEPU3YIOIIASCS AEUCTBYIOLIEH CUCTEMON MMO3HABATEIIBHBIX
MIPOIICCCOB, HAUYMHAS C BOCHPHUATHS MH(POpMANUU W 3aKaHIUBAs CIOKHEHIITUMU
TBOPYECKUMH IPOIECCAMH, CIIOCOOHOCTSIMH OOIIEro M YacTHOTO XapakTepa, IMO-
[IUOHAJILHBIMU SIBJICHUSIMH, KOTOPbIE MOTHUBUPYIOT MHOTHE CHUCTEMbI YYEOHBIX
NIEHCTBUH, a TaK K€ OOIIMMH M YaCTHBIMH MOTHBAIIASIMHU.



[ToaroTroBka K MPaKTUYECKUM 3aHSATHUSAM 3aKIIOYAETCS B pabOTE C KOHCIIEK-
TOM JIEKIIUH IO JAHHOM TeMe, B U3yUYE€HUH COOTBETCTBYIOIIETO pa3jena yueOHnKa
WM Y4eOHO-METOAMYECKOr0 MOCOOUs, B MPOCMOTPE JOMOTHUTEIBHON JTUTEPATY-
phl. [IpakTrueckast paboTa BBIMOIHAETCS B Ay IUTOPHH.

Lenp mpakTUYeCKUX pabOT: 3aKPENUTh MPUOOPETEHHBIEC HA JEKIUIX TEOpe-
TUYECKUE 3HAHUS, HAYYUTHCS PEIIaTh pealbHbIe TEIIIOPU3NYECKUE 3a1aUH.

[IpomexyTOUHBIN KOHTPOJb 3HAHUN CTYICHTOB MPOBOJIUTCS HA OCHOBAaHUU
MIPOBEICHHSI KOHTPOJIBHBIX OIPOCOB IPH 3aIIUTE Ja00PaTOPHBIX PaOOT, BHIIOIHE-
HUS U 3alIUThI PACUETHBIX 3a/IaHUI.
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11. YueOHO-MeTOAN4YeCcKOE M HHPOPMALIMOHHOE O0ecTieueHHue TNCIU-
IJIMHBI (Y4e0HOr0o Kypca)

11.1. O6s13aTesibHAA IUTEPATYypa

No bubnmorpaduueckoe onvucanue Tun (yuebHuk, yaeOnoe moco- | KommuecTso B

/o oue, yaeOHO-METOAMIECKOe onbanorexe
mocooue, MPaKTUKyM, Jp.)

1. | Pe3nukoB A. H. TemnoBsie mporeccsl B y4eOHHK OBbC «Jlanb»

TEXHOJIOTHYECKUX CUCTeMax [ DJek-
TPOHHBIN pecypc] : yueOHuk / A. H.
Pe3nuxos, JI. A. Pe3unkos. - 13a. 2-¢,
uctp. - Cankr-IlerepOypr : Jlans, 2016.
- 292 c. : ui. - (YueOHUKH 1J1 BY30B.
CrnenuanpHas suteparypa). - ISBN 978-
5-8114-2272-2.

Cononenko B. I'. Pezanue metamios u
PeXYIIUE UHCTPYMEHTHI [ DIIEKTPOHHBII
pecypc] : yueb. mocobue / B. I'. Comno-
HeHko, A. A. Pepkkun. - Mocksa : MH-
®OPA-M, 2016. - 416 c. : un. - (Beicee
oOpa3zoBanue. bakanaBpuar). - ISBN
978-5-16-004719-5.

yuebHoe mocodue

OBbC
"ZNANIUM.
COoM"

11.2. JlonmosHuTeJbHAS JUTEpPATYypa U yuyeOHbIe MaTepuaabl (ayamo-,
BH/1€0TIOCOOHS U JIP.)

e (oun HayuHoit oubamorexku TI'Y:

No bubnuorpaduueckoe onucanue Tun (yuebHuK, yuyeOHnoe mo- | KonnuectBo B
/1 cobue, yaeOHO- OoubMoTeKe
MeToAnYecKoe nocodue,
MPAKTUKYM, ayTHO - BH-
JIEONI0CcCO0us  JIp.)

1 | Pacropryes JI. A. [IpoextupoBanue y4eOHO-METOAMYECKOE T0- Penozuropuii
TEXHOJIOTHYECKHX OIepanuii [ Dnek- cobue Ty
TPOHHBIN pecypc] : ANEeKTPoH. yuel.-
meroa. nocodue / /. A. Pacropryes ;

TI'Y ; Un-T MammuHOCTpOEHUS ; Kad.
"O6opyaoBaHHE U TEXHOJIOTHH Malllu-
HocTpouT. nip-Ba". - Tonbstru : TI'Y,
2015. - 140 c. : un. - bubauorp.: c. 55-
56. - IIpuu. : c. 57-140. - ISBN 978-5-
8259-0817-5.
COI'NTACOBAHO
JlupexTop HaydHOU OMOINOTEKH A.M. AcaeBa
(noonucy) (H.0. @Pamunus)

«

» 20 T

MII
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11.3. [lepeyensb pecypcoB HH(OPMAINUOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"Uurepuer"

. WebofScience[ DnekTpoHHBIH pecypc] : MyIbTHANCIUIUIMHAPHAS pedepaTUBHAS
6a3a nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyma :
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrJ.

. Scopus[DnekTpoHHbIH pecypc] : pedepaTuBHAs 0a3a TaHHBIX. —

Netherlands: Elsevier, 2004— . — PesxuM goctyma : scopus.com. — 3ari. ¢ skpana. — 53. pyc.,
aHrII.

. Elibrary[ DnexkTpoHHBIi pecypc] : HaydHast 3JIeKTpoHHas OubimoTeka. — MOCKBa :
H3Bb, 2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.

11.3. IlepeyeHb NPOrPaMMHOI0 o0ecrieYeHust

Ne Hanvenosamme O Ko.lmqecnuso PexBU3UTEI IlOI“OB?pa (nara,
n/n JIMIeH3Uii HOMeEp, CPOK JIeiiCTBHUS)
1 | Windows 1398 JHorosop Ne 690 ot 19.05.2015r.,
CPOK JeHCTBHS - OECCPOUHO);
2 | Office Standart 1398 JHorosop Ne 727 ot 20.07.2016r.,
CPOK JICUCTBUS - OECCPOUHO)

11.4. Onucanue MaTepuaIbHO-TEXHHUYECKOI 0a3bl, HCOOXOAMMOM ISt
OCyILleCTBJICHHSI 00Pa30BaTEJILHOI0 MPOLEcca MO AUCHHUILIMHE (MOAYJII0)

HaumenoBanue 0060pyno-
BAHHBIX YU4eOHbIX Ka0MHe-

. daxkTuyeckuii agpec
TOB, JabopaTopuii, Ma-

Ne IlepeyeHb OCHOBHOI'O yueOHbIX KaOHETOB,
CTePCKHUX M Ap. 00beKTOB N
n/n 00opynoBaHust JadoparTopuii, Mmactep-
AJI51 IPOBeIeHUs MPAKTH-
CKHUX H Jp.

ILnomanp, M2

KoanuecTBo

MOCaAT0YHBIX
MecT

YeCKHUX M J1a0opaTOpPHbIX
3aHATHI

1 | Jlabopatopust "Metonsl | Cron  yueHundeckuii | 445020, Camapckast 36 30
UCCIeIOBaHus (pU3HUe- | IBYXMECTHBIM  (MO- | 001, T. TONBSTTH,
CKUX CBOWCTB IEpcIieK- | HOOJIOK., nocka | yi. benopycckas, 16
TUBHBIX  MarepuanoB" | aynutopHas (meno- | B
(E-205) Bas), cToJ mpenoja- | mo3uius mo TII Ne26,
BaTeJIbCKUU.,  cTyn | 2 aTax, (E-205)
Iperno/iaBaTeIbCKui.,
Kadeapa
2 | Kommbtorepnslii knacc. | Cron  yueHuueckuii, | 445020 Camapckas 84,8 16
[Tomemenune st camo- | cryi, [1IK ¢ Beixomom | obmacte, T. TonbsaTTH,
CTOSITENIbHOW ~ paboTHI. | B CETh HHTEPHET yn.benopycckas, 14,
VYuebHas aAyIUTOPHS no3utmst mo TIT Ne
JUIsl TIPOBEJIECHHUS 3aHs- 48,
THH CEeMHHApCKOTO TH- 4 srax, (I'-401)

na. YueOHas ayuTopust
JUIT KYpCOBOTO TIPOEK-
TUPOBaHUS  (BBITIOTHE-
HUS KypCOBBIX padoT).
YyeOHass  ayauTopus
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Ne
n/n

HaumenoBanue 060pyno-
BAHHBIX Y4eOHBIX KaOuHe-
TOB, JabopaTopuii, Ma-
CTePCKHUX M Ap. 00beKTOB
AJS MPOBeIeHUs MPAKTH-
YecKHUX M J1a00opaTOPHBIX
3aHATHI

IlepeyeHb OCHOBHOI'O
o0opynoBaHus

dakTuvecKknii agpec
yueOHbIX KaOHHETOB,
Jaboparopuii, Mmacrep-
CKHX H Jp.

ILnomanp, M

KoanuectBo

MOCa0OYHbIX

MecCT

JUISL TIPOBEACHUS TPYII-
MOBBIX ¥ MHAUBU]IYalb-
HBIX KOHCYJIbTALIU .
YueOHas ayJuTOpus
JUIs. TIPOBEJICHUS 3aHs-
TUM  TEKyIIEro KOH-
TPOJIA M MPOMENKYTOU-
Hoit arrecrammu. (I'-
401)
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IIpuaoxenne 1
3agauu 71 KOHTPOJIbHOM paboThl Ne 1

Bapuanrt 1

BepxHsist KpbIliKa MIMUHAEIFHOW KOPOOKH TOKapHOTO CTaHKA M3TOTOBJICHA U3
ceporo uayryna (A = 40 Br/m.°C) u mmeer pasmepsr 880x 650x 12 mm>. ITpu miu-
TEJIBHOW paboTe CTaHKa KPBIIIKAa UMEET (PaKTHUECKYI0 TeMIepaTypy Ha BHYTPCH-
Hel moBepxHocTH 0; = 33°C, a Ha HapyxHOU 0, = 32,7°C.

Onpenennure cpeaHUA TPAAUCHT TEMIIEPATYPHI MO TOJIIMHE KPBIIIKK U pac-
CUHTaNTE, KaKOe KOJMYECTBO TEIUIOTHI Q OHA OTIAeT B OKPYXKAIOUIYIO CPEIy B Te-
YeHHE KKJ0W MUHYTHI paOOThI CTaHKA MPH YCTAHOBHUBIIIEMCS PEKUME.

HatimuTe TepMuyeckoe CONMPOTHRBIICHWE KPBIIIKKA B HAMPaBICHUU TETUIOBOTO
MOTOKA.

Bapuant 2

Bain pangnycom R = 30 mm u3 xpomonukeneBoi cranu 12X18HIT Bpamaercs
B MOJIINITHUKE CKOJbXEHUA. Pacnipenenenre temnepaTyp Mo pajanycy Baja B He-
KOTOPBII1 MOMEHT BPEMEHH T ONKCHIBAETCS BHIPAXKEHUEM

0(r)=0,exp [— mr{l— %H

a yBEJIMYEHUE AUaMETPa BaJla U3-3a TEMIIEPATYPHOTO PACUIMPEHHS BBIPAXKEHUEM
R

A = 2a*je(r)dr, MM.
0
3nech 05 — TemmnepaTypa Ha TOBEPXHOCTH Bajla B MOMEHT BPEMEHHU T; I' — TEKYIIUH
pamuyc; m = 0,05 ¢ '~ pasmepHblil K0dbbULIHEHT; 0 — KOAPBUIMEHT THHEHHOTO
paclmMpeHus MaTepuaia.

PaccunraiiTe rpaieHT TeMINepaTrypsl IO paJnyCy Bajia B TOYKE, PaBHO yJa-
JIECHHOM OT OCH Baja U OT €r0 HAPY>KHOW MOBEPXHOCTH, €CJIM B MOMEHT BPEMEHHU
T = 60 ¢ Hapy»KHas MOBEPXHOCTh OKa3zayack Harperou 10 100°C.

Paccunraiite, HACKOJBKO HM3MEHHUTCS PAAUAIBHBIA 3a30p MEXIYy BAJIOM U

1

TO/IIAITHAKOM H3-3a Harpesa Bama mpu o, = 1,4.10° 1/°C.
Bapuanr 3

B TOHKHI CTEpKEHBb C OJHOrO TOPLA MOCTYIIAET TEIIOBOW NMOTOK (. Pacmpe-
JICJICHUE TeMIEPATyphl BIOJIb OCU CTEPKHSI ONTUCHIBAETCS BEIPAKEHUEM

e(x):\/A2+ B(l - x) — A,

roe A=2,1.10° u B =4.10" — HeKOTOpbIE TOCTOSHHBIC BETHIHHBL.
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[Tonarasi, yTo K03 (HULKEHT TEIIONMPOBOJHOCTUA MaTepUasa CTEPIKHsI 3aBUCUT

OT TEeMIIepaTyphl, Mmoyunute (Gopmyny uis omucaHus 3aBucumoctu A(0) mpu
q=4.10°Br/™* u 1=0,03 m.
PaccuuraiiTe TeMnepatypsl Ha 000UX TOPIAX CTEPHKHSI.

Bapuanr 4

Jns oOpaboTku OT-
BEPCTUM B 3aKaJICHHBIX
3aroTOBKax IPUMEHSIOT
cBepJiia ¢ pabouei 4acThio
100 mmHoit 11 =30 MM wu3
TBepaoro cruiaa T14K8
(A1 = 34 B1/M.°C) 1 xBO-

cToBUKOM u3 ctanu 45 (A, = 40 B1/m.°C).

[To ycnmoBusiMm mpou3BojcTBa TpeOyeTcsi 3aMeHUTh TBepablid criaB T14K8
crutaBoM T15K6 (A3 =27 B1/M.°C).

Kak cnenyer m3menuts amussbl |; u l,, 4T00BI IpU TOH ke 00MIeH 1IrHEe cBep-
Jla €ro YKBUBAJICHTHBINA KOA()(PUIIMEHT TEMIONPOBOJHOCTH HE U3MEHUIICS ?

Onpenennre TEPMUUIECKOE CONPOTUBIIEHUE OTIAEIBHBIX YAaCTEH HOBOT'O CBEpJIA
U BCEro HMHCTPYMEHTa B ILEJIOM, €CJIH IUIOIAJb €ro IIONEPEYHOr0 CEYECHUS
F = 25 MM°. FI3MCHEHHEM CEUCHHS Y XBOCTOBHKA MOXHO TIPECHEOPEHb.

Bapuanr 5

L0 Ha  BHyrpummdoBaib-
HOM CTaHKE IPOU3BOJIUTCS
O BpE3HOE LUIM(POBAHUE OTBEP-
ctua auamerpom 50 MM BO
— T T T T BTynke u3 cram XI5
i A S8 Y ) S R (A =34 Bt/m.°C). Oxnaxnia-

i

ST N D B IOIIast KUAKOCTH B IIPOIIECCE
R I R nUTA(OBAHKS HE TIPHMEHSIETCSL.
o T s UsMmepenuss  moKasaim,
Y g : L v U © YTO TIIPU  YCTAaHOBUBIIEMCH

TEIJI000MEHE TeMIIepaTyphl Ha

Hapy>KHOM W BHYTPEHHEH IIO-

BEPXHOCTSIX BTYJKH COCTa-

BIISIIOT, B cpeadeM, 0,=40°C u

0,=128°C cOoOTBETCTBEHHO.

N g OddexTrBHAsT MOUTHOCTb,
\Q NoJIBEJICHHAas: K MUIM(OBAIIb-

HOMY  KpYIy,  COCTaBIIsieT
W =25 kBr.
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PaccuunraiiTe TeioBo# MOTOK ( B MaTepual 3arOTOBKH Ha MITU(YEMOi To-
BEPXHOCTU M ompenenute, kakas 4actb Wi 3pheKTUBHON MOIIHOCTH pacXxoayeTcs
Ha HarpeBaHue BTYJIKU B MpoIlecce NUTM(OBaHUS.

TennoBoil TOTOK MPUMHUTE PABHOMEPHO PACIPEIECIECHHBIM 0 BCEW BHYTPEH-
HEW MOBEPXHOCTHU BTYJIKH.

Bapuanr 6

JIBYXCIIOWHBIM BKJIQJIBINI IO IIIATI-
HUKA COCTOUT M3 OpOH30BOM BTynkH 1
(A1 =105 Bt/M.°C) u cnos 6abOuta 2
(A2 = 33,5 Br/m.°C). B nporiecce KCInny-
aTaly MOAIIMITHUKOBOTO y3J1a TeMIepa-
Typa Ha BHYTPEHHEW MOBEPXHOCTH BKJIa-
neima  gocturaer 0 =150°C, a Ha
HapyxHoU 01 = 140°C.

Paccuuraiilte SKBUBaJICHTHBIM KO-
»GGUIMEHT TEenJIONpPOBOIHOCTH  BKJIa-
JBIIIa U TEIUIOBOM IMOTOK HA €ro BHYT-
pEHHElN TOBEPXHOCTH.

Omnpenenure Temiepatypy 0, Ha mo-
BEPXHOCTH COEIUHEHHS] 0aOOUTOBOIO
CJI0s1 1 OPOH30BOM BTYJIKH.

Bapwuant 7

Uepe3 [OpOXKKY KayeHHs

0, D90 HApYKHOTO KOJIbIIA 3 POJIH-

1 KOBOTO ITOIIIAITHUKA TTePEIACTCs

P( TEILI0BO#t OTOK ¢ = 7600 Br/M?,

B pe3yJbTaTe Yero 3Ta TOBEPX-

3 HOCTb HAarpeBaceTcs 10 TEMIIEpa-
Typhbl 6; = 45°C.

Konbno  wm3roroBneHo u3
cramu IX15 (A3 =33 B1/Mm.°C),
crakan 2 — u3 cramu 40X (A, =
=34 B1/m.°C), a ctynuma 1 — u3
gyryHa (A, = 40 Bt/m.°C).

Paccunraiite  3KBHUBaJICHT-
e — HBI  KO3(pPuIMEHT Temionpo-

BOJAHOCTU Y3JIa, COCTOSIIETO W3
netaneit 3, 2 u 1, a Takxke Temmnepatypy 0, HapyKHOU MOBEPXHOCTU CTYIUIIHI MIPU
YCTaHOBUBIIEMCSI TeIuIo0OMeHe. TeraooTaavyeid OT IMOAIIMITHUKOBOTO Yy3Jia B
OKPY’KAIOIIYIO Cpely MpeHeOperure.

L0

15

&l
’_‘Qb

Sl
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Ipunaoxenue 2
3agauu 711 KOHTPOJIbHOM paboThl Ne 2

Bapuanrt 1

y [Ipy M3roTOBJIICHHMH OTBEPCTUN B Oe-
TOHE MPUMEHSIOT alMa3HbIe CBEpJia, Ipe/I-

n CTaBJISIONIMNE  COOOM  METaUTHYECKYIO
- TpyOKy 1, K TOpIy KOTOpOW MpHMasSHO
. .. anMasocojepsKaliee Koiblo 2. OCHOBHOE
>INl 4+  TemnoBblgeneHHE MPH CBEPIACHHU IIPOKC-
e N | XOJIUT Ha TopLE A.

R} AnMazocozepkaniee  KONbIO, Kak
‘ o o b © mpaBmio, coctouT u3 31% KpHCTamios
N v v 5. npupoxnoro ammasa (A = 600 Br/m.°C),
Clb oINS 19% 3epen tBepaoro criaBa BKS (A, = 54
ST - o B x 0 Br/m.CC), 48% MenHO-HUKENEBOH CBA3KH
e S '\\‘%0\”;7 e 7 (A =25 Br/m.°C) 1 2% BO3IYNIHBIX TOP
AT s (M =0,03 Br/v.oC).
SR A A B BrImosHuTE KOJIUpPOBaHWE TEILIOBOM
3a/1auy M0 OTHOIICHUIO K CBEPILy, MoJiarasi,
YTO TEIJIOBBIJICJICHUE PACTIPEJEICHO TIO0
TOpiy A paBHOMEPHO, TEINIOOOMEH YCTAaHOBHUJICS, a OOKOBBIC TIOBEPXHOCTH CBEpJIa
HE 0OMEHHUBAIOTCS TEIUIOTOM C OKPY’KAIOIIEl cpe1oi.

PaccunTaiiTe MIOTHOCTH TEIUIOBBIICICHUS HA TOpIe A, €CIM CBEpJIO Bpalla-
etcs ¢ yactotoit 1200 06/MHH, a MOMEHT cBepJieHHs paBeH 4,7 H.m.

Onpenenure TeMIepaTypy B MECTE NPHUMANKKA aaIMa30HOCHOTO KOJbIAa K
TpyOKe, €Ciau B TMpOIECCe pe3aHusl TOpell A HarpeBaeTcs 0 TeMIEepaTypbl
04 = 600°C. B cBsi3u ¢ HU3KOM TEIJIONPOBOAHOCTHIO 00pabaThiBaeMOro MaTepuana
MO>KHO TIPUHSTh, YTO BCA TEIJIOTA CBEPJICHUS MOCTYIA€T B UHCTPYMEHT.

27

BapwuanT 2

[Ipu uszrotoBneHnu orBepcTus AuameTpoM 20 MM K CBEpITy, BpalllaroieMycs
c yactotoit 300 06/MuH, MpUIIOKEH MOMEHT 66 H.m.

B nepBoM npuOImKeHnH MOXXHO TIPUHSTH, YTO TEIUIOTA pe3a-HUsl BBIACISICTCS
HEIOCPEICTBEHHO Ha PEKYIINX KPOMKAaX HHCTPYMCHTA.

PaccmarpuBaroTcss Tpu BapuaH-Ta paclpeneiieHdus IUIOTHOCTH — TETUIo-
BbiiencHus ((X,) BIOJb PEXKYIICH KPOMKH IIPH YCTAHOBUBIIEMCS TEILIOOOMCHE:

1) MIOTHOCTH HE 3aBUCUT OT KOOPIUHATHI X, T.€. pacmupesesieHa paBHOMEPHO
HA KOKIO0M U3 KPOMOK CBEPJIA;

2) 3HaueHus ((X,) MOPOMOP-IUOHAIBHBI CKOPOCTH PE3aHUsl B KaKIOW TOUKE
KPOMKU,
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3) smaueHums ((X,) pacmpeAelieHbl IO JKCIOHCHIMAIHHOMY 3aKOHY C
MaKCHMyMOM Ha Hapy>KHOM JHaMeTpe CBepJia.

D

Bce BapumaHThl pacnpenesieHui
MMOKA3aHbl HA PUCYHKE.

Brinosaute KOJIMPOBAaHHE
TEIUIOBOM 3aJauydl I BCEX TpeX
CIy4yaeB C YYETOM TOro, 4TO
MTOBEPXHOCTU CBEpJia OMBIBAKOTCS
OXJIQXKJAOIIEH JKUIKOCTBIO.

Paccuunraiite IUIOTHOCTH
TEIUIOBBIACIEHNASI HA  HAPYXKHOM
JHAMETPE CBEpJIa B KAXIOM M3 TPEX
BapuaHToB pacnpenenenus. (Ilpu
AKCITOHEHIMAJIbBHOM 3aKOHE
pacrpeneneHus MOKHO MPUHSTh, YTO
IUIOTHOCTh TEIJIOBBIICIICHUSI HA OCHU
cBepiia COCTaBJISIET 5% OT
MaKCHUMAJIBHOM. )

BapuanTt 3

B mpouecce pe3anus CymecTByeT ABa HE3aBUCUMBIX MCTOYHMKA TETUIOBBIJIEC-
JICHHsI OT TPEHUS: MEXAY TepelHel TOBEPXHOCThI0O HHCTPYMEHTa 1 U cTpy»KKOii 2,
a TakKe MEX/Iy 3aJHeH MOBEPXHOCTHIO HHCTPYMEHTA U 3aTOTOBKOM 3.

[To mwmpuee cpe3a b
(pa3mep TepHEHANKYJISPHBIN
IJIOCKOCTA PUCYHKA) IUJIOT-
HOCTb TCIUIOBBIJICIICHHS pac-
npejieieHa PaBHOMEPHO,
BJIOJIb TEPEIHEN KOHTAKTHOM
wiomanku b x | mo mecum-
METPUYHOMY  HOPMaJIbHOMY
3aKOHY, a BJIOJIb 3aJHEU KOH-
TaKTHOM rutomanku b x |, mo

JUHEHHOMY 3aKOHY (CM. pHu-
CYHOK).

BeinosiauTe  koauposa-
HHUE TEIUIOBOM 3ajgauu MO OT-
HOLLICHHUIO K PE3Iy MpHU yCTa-
HOBUBIIEMCS TEIUIOBOM pe-
J)KUME, €CIU  OXJIaXKJaroIas
JKUIKOCTh Ha 3TOW ONEpaIiH
HE TPUMEHSIETCS.
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PaccuuraiTe MIOTHOCTU q, U (¢, TEILUIOBBIX IIOTOKOB y PEXYILIEH KPOMKH

MHCTPYMEHTA MPU YCJIOBUU, YTO CHUJIbI TPEHUS HA €ro NepeiHel U 3aJHeN MoBepX-
HOCTSIX paBHBI cooTBeTCTBeHHO F; = 1390 H m F, = 55 H, namHB KOHTaKTHBIX
wiomanok I, = 1,3 mm u |, = 0,1 MM, mmpuna cpesa b = 4 MM, ckopocts pe3anus
vV =60 M/MUH, a CKOPOCTb CXO/1a CTPYKKHU v, = 33 M/MUH.

Bapuant 4

IIpu Bpe3nom OecrieHTpoBOM IUIM(pOBaHWU 3aroToBku u3 cramu XI'H
(w =0,07.10* M%/c) u3 Beeit MomuocT W = 5 kBT yCTaHOBIICHHOTO Ha HUIA(O-
BaJIbHOM cTaHke anektpoasuratens 11,8% Tepsercs uz-3a TpeHUS B MEXaHHU3Max
cTaHka, a emie 1,5% pacxoayercst Ha IPeoAOJICHUE TPSHUS MEXKITY 3arOTOBKON 2 U
OTIOPHBIM HOXOM 3.

OkpyxHas CKOPOCTH
BpallleHUsI 3ar0TOBKH V; = 24
M/mMuH. Cuia TPEHHS MEXTY
3aroTOBKOM M BEIYIIUM KpY-
rom 1 paBna 215 H.

[Mupuna  mmdyemoit
noBepxHocTH (pa3mep nmep-
MEHUKYJSIPHBIA  TJIOCKOCTH
pucynka) b = 80 mm. Bee uc-
TOYHUKH  TETUIOBBIIACIICHUS
pacmpeziesieHbl BJOJb MIUPH-
HBl b paBHOMEpHO.

03070508 KOHTAKTHBIX

IUIOIIAIOK MEXIYy 3aroToB-

/ X KOW M BEOyIIMM Kpyrom, a

TaKKe MEXKIy 3aroTOBKOM M

HOXOM |, =1, — 0. JInMHa KOHTAaKTa MEXIY PEXKYIIUM KpyroM 4 W 3aroTOBKOU

|, = 2 MM, IPUYEM TEIUIOBBIICIICHHE HA 3TOW JJIMHE PACHIPEEICHO MO JIMHEHHO-
MY 3aKOHY C MAKCUMyMOM (,, .

BeinonHuTe KOAMPOBaHME TEIUIOBOW 3aJa4M I 3arOTOBKHU IIPU YCTaHOBUB-
HIEMCSI PeXKUME, €ClIM OXJIaXK/Iaolas KUAKOCTh B Ipoliecce NUTU(GOBaHUs HE IPU-
MeHsieTcs. PaccunTaiTe IIOTHOCTH TEIUIOBBIACIEHUS (., d,, U 0, Ha KOH-

TaKTHBIX IOBEPXHOCTSX.
Bapuant 5
[Tpu narpeBanuu nucra 1 razoBoii ropenkoi 2 mupunoit H = 50 MM uctou-

HUK TETUIOBBIJICIICHUS PACTIPE/ICICH 0 CUMMETPUYHOMY HOPMAJIBHOMY 3aKOHY C
-2
K03 pHUIIEHTOM COCPEeTOTOUeHHOCTH k , = 7500 M *.
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['openka mepemenaeTcsi co ckopocThio V = 0,6 M/MHUH. 3a Bpewms, MOKa ro-
penka nponuia paccrosiuue L = 120 mM, ona Beiaenuia 3500 J[>k TeoThl, mpuieM
90% 5To# TEMIOTHI YIIUIO HA HarpeBaHKE JIUCTA, a OCTAIbHAsL — HA JIYYUCTBIN TeT-
JI0OOMEH TUTaMEHU C OKpY>Karoleh cpeioi.

Juct u3roToBneH u3 cramn 45 (o = 0,08.10* m%/c); 3a mpeneraMu KOHTAKTa ¢
IJIaMEHEM TOPEJIKU TEIUIO0TIaya OT JIUCTAa B OKPYKAIOIIYIO Cpely MPEeHEOPEeKUMO
Masa.

BrinonHuTe KOIMpoOBaHWE TEIUIOBOM 3a7adyd W OMNPEISIUTE HauOOJBIIYIO
IJIOTHOCTH (, TEIUIOBOTO MOTOKA, MOCTYMAIOIIETO B JIUCT.

Bapuant 6

[Ipu mmockom nuMdOBaHUM 3aroTOBKM U3 TBepaoro cruiaBa BKS
(0 =0,246.10™ m%/c) anMa3HBIM KpPYroM IJIaBHAs COCTABISIOIIAS CHJIBI PE3aHHS
P, = 62 H, okpyxHasi CKOPOCTb Kpyra V = 25 M/c, a CKOPOCTb IO/Ia4l 3arOTOBKHU

v, =1 m/mun.

Tennora, BO3HMKAarOUasi Ha KpPHUBO-
JIMHEMHOM TUIOIIAJKE KOHTaKTa Kpyra ¢
3aroTOBKOM (Ha PHUCYHKE A3Ta IUIOIIAJIKa
3alITPUXOBAHA), pacOpenesieHa MO BCel

X IJIOMIAAKE paBHOMEpHO, mnpuuem 17%
TEIJIOTHI MOCTYMAET B KPYT, @ OCTAJIbHAS
— B 3arOTOBKY.

AJNMa3HBIA  KpPYyT, ODKBUBAJICHTHAs
00bEMHAasi  TEIUIOEMKOCTb  KOTOPOTO
(cp).. = 5,9.10° Ix/m’.°C, B paGouem
cioe conepkuT 25% anmasHbIX 3epeH (A
= 520 B1/M.°C), 25% 3epen kapbuma 60-
pa (A, = 16 B1/Mm.°C), 48% OaxenuToBOI
cBs3ku (A3 = 0,2 Bt/M.°C) u 2% Bo3ayLI-
HbIX TI0p (A4 = 0,03 B1/™M.°C).

B cBsi3u ¢ TeM, 4TO IUaMeTp Kpyra 3Ha4YUTENbHO OO0JIbIle, YEM IUPUHA aMa-
30HOCHOT'O CJIOSl, KPYT MOHO TMPEACTaBUTh B BHUJE IUIACTUHBI TOJIIMHONW 8§ MM
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(KaK TOKa3aHO HA PUCYHKE IMMYHKTHUPOM), a IUIOIIAJIKy KOHTAKTa — B BUJIE MPSIMO-
yroJibHuKa 8x 12 MM,

Hanummure koAbl TEMIOBOM 3a/1a4 10 OTHOIIEHUIO K KPYTY M IO OTHOIIICHUIO
K 3arOTOBKE MPU YCTAHOBUBIIEMCS TEIJIOOOMEHE, €CIIM OXJIAKIAI0IIAsl KU JIKOCTh
B npoiiecce nuiMdoBanus He mpuMeHsieTcs. Paccunraiite TemioBble MOTOKU B KPYT

H B 3aroTOBKY.

puaoxenue 3
3agauu 711 KOHTPOJIBHOM paboThl Ne 3

Bapuanrt 1

WCTOYHUK TEIUIOTHI B BHJE MPSIMOYTOJIb-

18] T HuKa mupuHod | = 10 MM mepemerniaercst co

2 ——— g CKOpPOCTBIO U1 = 3 M/MHH TIO TOBEPXHOCTH
[{o]

maactuabl u3 cranu IX15 (A = 33 B1/M.°C,
® = 0,065-10* m%/c).
| ! K Ttakomy BHy MOXHO MPUBECTH 33729y
0 muMpOBaHUN MPU3MATHUECKONW 3arOTOBKU
TOPIIOM aOpa3uBHOTO KpyTa.

PaBHOMEpHO pacmpeneneHHplid M0 TUIO-
[aJIKe KOHTaKTa HCTOYHHUK TEIUIOTHI HMEET
UIOTHOCTh  TemoBbmeneHms ¢ = 15-10°

10

Br/Mm.

3a mpenenaMu KOHTAaKTa BCE MOBEPXHOCTH 3arOTOBKM HE OTJAIOT TEIUIOTHI B
OKpYkaroIyto cpeay. HuxHI0I0 MOBEPXHOCTh 3arOTOBKHA MOYKHO CUMTATh MACCHUB-
HOU IPaHULICH.

Hcnonb3yst MHXKEHEPHYIO METOJIUKY pacueTa TeMmIepaTryp, ONpeaesuTe Cpe-
HIOIO TeMIIepaTypy Ha IUJIOIIAJIKEe KOHTaKTa Kpyra ¢ 3aroTOBKOM MpPU YCTAHOBUB-
IIeMcs TEII00OMEHE.

Bapuant 2

beroByto nOpoXKKy BHYTPEHHEro KoJiblLia
POJIMKOBOTO MOJIIUITHIKA 00padaThIBAIOT Jia3e-
n  POM C LENbIO NOBBIECHUS TBEPJOCTH IOBEPX-
HOCTU. 3aroToBKa BpallaeTcsi ¢ YacTOTOU
—-+—— 11— 1 n=30006/Mun. JlazepHbIii qy4 cO3/aET HA TMO-
BEPXHOCTH 3arOTOBKH ISTHO HarpeBa JHaMeT-
pom d=1mm.
Komnb1o M3roToBIEHO M3 MOAMIUITHUKOBON
cramu [IX15 (A = 33 Br/m.°C, ® = 0,065-10* m%/c).
TemmoBoii MOTOK HA MOBEPXHOCTH 3arOTOBKH B Mpejieniax MsATHa HarpeBa pac-
IpeJieieH TI0 HOPMallbHO-KPYTOBOMY 3aKOHY (T.€. IOTOK UMEET OJMH M TOT K€ 3a-

$60
o

__/,/\\
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KOH HOPMaJbHOTO pacmlpeeiieHusT Ha JI0OOM amameTpe msaTHa). HamOombimas
IUIOTHOCTb TEIUIOBBLICICHHS (B LIEHTpPE [IATHA Harpesa) (o= 25-10" Br/M.
Omnpenennrte, UCTIONB3YS WHXXCHEPHYIO METOIMKY pacdeTra TeMIieparyp, Ka-
KYIO CPEIHIOI0 TeMIIepaTypy MMEET MOBEPXHOCTh KOJIbIIa HETIOCPEICTBEHHO O]
ISITHOM HAarpeBa, €CiM TEIUIOOTAauel COo BCEX APYTHX MOBEPXHOCTEH KOJbIA B
OKPY’KaOIIYIO Cpey MOKHO TIpeHeOpedb, a TETNI00OMEH yCTaHOBHIICS.

Bapuant 3

Pomuk w3 kopposmoHHO-cToMKOM cramm 12X18H9T (A = 23 Btr/m.°C,
® =0,05-10"* M%/c) MOMMPYIOT STACTHUHOM JEHTOM, JBHKYIIEHCS C HEKOTOPOit
CKOpPOCTBHIO v. Ponuk Bparaercs ¢
gactorod N = 40 o6/mun. JlnuHa
KOHTaKTa MEXIY POJHMKOM U JICH-
Toit | =5 mm.

B mpouecce nonupoBanus B
KOKIYI0O CEKYHIy BBIIETSETCS
Q = 12 x/Ix TemIoThl. DTa TEII0-
Ta PaBHOMEPHO pacHpeesneHa 1o
BCEH IUIOIIAJKE KOHTAaKTa, IpH-
YyeM B 3aroTOBKY IepefaeTcs
0,6Q.

Paccuuraiite cpenHiO0 TEM-
nepaTypy MOBEPXHOCTH KOHTAKTa
JICHTHl U POJIUKA MPH yCTaHOBUB-
IeMcsl TeriooOMeHe, MCIONb3Ys
WH)XCHEPHYIO METOJUKY pacueTa
temneparyp. Temnoornayen ¢ mo-
BEPXHOCTEH pOJIMKA B OKpYKaro-
IIYI0 Cpeay MOXKHO IIpeHeOpeyb.
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