[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
OMO: Makcnmos Anekceit bopMaaBICTEPCTBO HAYKH M BBICIIEI'O OBPA3OBAHM S POCCUIICKOM ®EJEPALIUN

LlomkHOCTb: MDA AR AR TR B O PRBCRRTRISE N B MHOE OBPA3OBATEIBHOE YUPEX/IEHUE BBICIIETO OBPA3OBAHISI
[ata nognucanus: 21.07.2026 17:10:40 . .
Veucansi nporpavii kow:. «MOCKOBCKHM MOJIMTEXHUYECKHN YHUBEPCUTET»

8db180d1a3f02ac9e6052125672742735¢18b1ds  (MIOCKOBCKHU MMOJIATEX)

OAKVIJIBTET MAIIMHOCTPOEHNM A

YTBEPX]IAIO

JlexaH ¢akynbTeTa MallvH

/E.B. Cadonos/

«26» despamss 2026 T

PABOYAS ITPOT'PAMMA JUCHUITJIMHBI

MeTaJIJ]prI/I‘leCKaﬂ TCINVIOTECXHUKA

HampaBnenue noAroToBKu/CrenuaibHOCTh
22.03.02 MeTtaanyprus

[Tpoduns/cniermanuzaus
NHHOBaIMH B MeTAJLIyPruu

KBanudukanus
O0akasnaBp

®opMbI 00yUEHHUS
Ou4Ho-3a04Hasi, 3a049HAasI

Mocksa, 2026 T.



Pazpa6orunk(u):

HoteHT Kadeapsl METaLTypTruu ' ‘L ;/L (\' - /Tepupix C.N./

CoraacoBano:
3aBeayrouii kKadeapoit MeTaTypriuu W [Iynerun A.B.



OraBienue
1. Lenu, 3a1a4M ¥ IIIAHUPYEMBIE PE3YJIBTAThl O0YUEHUS 110 TUCHHUIIIMHE . ....veevveenrierieeennenes 4
2. MecTo AUCUMILIUHBL B CTPYKTYpPE 00pPa30BaTEIbHON IPOTPAMMBDBI .....eovvirnreerireereesieesnnenns 5
3. CTpYKTYpa U COIEPIKAHUE TUCLIATIIIMHBL ......vvienrieeriereesieeesneeseseenessine e s e ssnesneessnsenneeneneens 5
3.1 Buabl y4eOHOU PAOOTHI Ml TPYIOCMEKOCTD ..evvvviesrreessreeessresssssesesssesssssesssssesssssessssnessssnessnsees 5
3.2 TemarnuecKuil TUIaH U3YUCHUS TACIIHTIITIHBI ....vvvveisveeessreeessteesssseessssesssssessssssssssnesssssesssnes 6
3.3 COMCPIKAHUE JIUCIIUTIIIITHBI .. ..vvveiutviesstrtesssesesstessssseesssseessssesssssesssssesssssesssssessnssessnssssssssessnsees 9
3.4 Temarnka CeMUHAPCKUX/TIPAKTHYCCKUX U JTAOOPATOPHBIX 3AHATHH] .vvevvvvvesivrenireesineennns 10
3.5 Temaruka KypCOBBIX MPOEKTOB (KYPCOBBIX PAOOT) ..cuvveuvirieeriasririiesiiarisieesseenesieesieennenes 10
4. Y4eOHO-METOINYEeCKOE U NHPOPMAIMOHHOE OOCCTICUCHHIE . ... venvverresrereeseensnesseesressneneeas 10
4.1 HopmaTuBHbIe JOKYMEHTBI U I'OCTBL.....vviiiiiiiiiii e 10
4.2 OCHOBHAS JTHTEPATYPRA ....vruvereenteansesseesseasseaseeaseassesseesseasssaseesseessesssesseesesssesseasesseesseensesnns 10
4.3 JIOTIOITHUTEIBHAS TUTECPATYPA +.uvvernreanrerssreasseesureasseeasseassesssseessesssseessesssseesssssnsessnesnsesssnens 11
4.4  DNEKTPOHHBIE OOPAZOBATEIIBHBIE PECYPCBI. .. ecuurieureesirearieessreasseeaseesseesseessesanseessnesnsesssneas 11
4.5 JIuieH3uoHHOE U CBOOOIHO PACIIPOCTPAHIEMOE MMPOTPAMMHOE 00CCIICUCHHE ................ 11
4.6 CoBpeMeHHbIE IpodeccuoHaIbHbIe 0a3bl JaHHBIX U MH()OPMAIIMOHHBIE CIIPABOYHbIE
(627 (o L 1 ST UPRTPPPRRPPR 12
S. MatepHambHO-TEXHUUECKOE OOCCTICUCHHUE . ... .e.vverveesrersresieessessresseessesssesseessessnesseensesnensens 12
6. METOAMUECKUE PEKOMEHITALIHIH «....cnvvveenttiesstseesstnaesssneessseeessseeessseessnseesssseesssseessssessnsnessnsnes 12
6.1 MeToguueckue peKOMEHAANH TSI TPETIOIaBaTeNsl 0 OPTaHU3AMHA O0YUCHHS ........... 12
6.2 Meroaudeckue yKazaHus T 00YJAIOMIUXCS TI0 OCBOSHUIO TUCITUTUIAHBI .......ccvvenneeene. 13
7. DOH/T OLEHOUHBIX CPEIICTB ...teeureeesrerasreeesssesasssesasssesasssessasseesasseesassesaasseesnseeabreeanneesnnnas 13
7.1 Metoapl KOHTPOJIS U OLICHUBAHUS PEIYIBTATOB OOYTCHHUS ... .ccvvvenveeireaneeesieeareeseneaeeenes 13
7.2 1lkana ¥ KPUTEPUH OLICHUBAHUS PE3YIBTATOB OO YUCHUS ...uvveervreanreesieeareesieesnieesineaneenes 14
DopmMa IPOMEKYTOUHON ATTECTALIMHU: DKZAMEH. ...e.vveviruriiiririaseessiestesstaseesresnesiee s snssseesnesnesnees 14

7.3 OTICHOUHBIC CPEIICTBA -.veuuveerveesreesesssraessesssseessesasseessssassesssessssesssssansesssseassessssssnsessseesnsesns 15



1. lenu, 321244 ¥ IJIAHUPYeMble pPe3yJbTaThl 00y4eHHs M0 MCHUILIHHE

Ilene — (¢opmupoBaHME KOMIUIEKCA 3HaHMHA, YMEHHMH M HaBBIKOB B 001acTu
METAJUIypru4ecKor TEIUIOTEXHUKH, PAa3BUTHE U YIIyOsieHHWe 3HaHMH pacluIMpeHHe HaydHOIo
KpYyrozopa U 3pyauluu B oOnacTu Temio(us3uku, Ha 0a3e KOTOpBIX OYyIyLIMi cHeruaauct
CMOXET CaMOCTOSITEIIbHO OBJIAZICBaThb BCEM HOBBIM, C YeM €My MpPHUIETCS CTOJKHYTHCS B
npodecCHOHATBLHOMN 1eATETbHOCTH.

3anaumu:

— O3HaKOMJIEHME CTYICHTOB C IIpOLECCaMH HarpeBa Iepei  IJIaCTUYECKOH
nedopMarueit ¥ TepMHIECKOi 00paboTKOM MeTalla;

—  (opmupoBaHue 3HAHHI TEXHOJIOTUYECKUX CXEM IPOU3BOJCTBA YEPHBIX METAUIOB. B
00J1aCTH METAJUTyprHYecKoro MpOM3BOJCTBA KYypC OXBaThIBA€T KPYI' BOIPOCOB, CBS3aHHBIX C
Ka4eCTBOM METAJUIONPOAYKINUU. PaccMaTpuBarOTCs BOIPOCHI KAUECTBEHHOTO HAarpeBa MeTailia
nepea oOpabOTKOW JaBIeHUEM M C LEIbl0 TepMHuecKoi 00paboTku. OTHENbHO ynensercs
BHHMaHUE HOBOMY 000PYZOBaHMIO (CUCTEME OTOIICHUS NIeuelt), oOecreunBaroemMy ObICTpbIi U
pPaBHOMEPHBIA HarpeB MeTaUIONPOIYKIUU U IPOU3BOJIUTCS CPaBHEHUE €ro ¢ 000pYAOBaHHEM,
U3BECTHBIM B METAJUTYPTHH;

— OCBOEHME METOJMK pacyeTa HarpeBa METaJIONPOAYKLIUHU CIOXKHOW (OpMBI U
YMEHHUE UX MPAKTUUYECKOro MPUMEHEHHsI K peabHbIM METAJLTypru4eCKUM Ipolieccam;

— TOATOTOBKA CTYAEHTOB K MPOU3BOJICTBEHHOH, MPOEKTHO-KOHCTPYKTOPCKON U
HCCIIEIOBATEIILCKON JEATENbHOCTH B COOTBETCTBHHM C KBaTM(PUKAIMOHHOW XapaKTEPUCTUKOU
OakayaBpa M0 JAHHOMY HaIIPABJICHHUIO.

[Inanupyemble pe3ynpTaTbl OOY4YeHHS — OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEH
IPOIIECCOB TEIIONEepe aun, CIocoO00B M METOJOB HarpeBa METaUIONPOIYKIIMH, OBJIAJCHHE
TEOPETUYECKMMH OCHOBAaMM BCEX BHJIOB MEpPEHOCA TEeIUla U MAacChl, ONTUMHU3ALMH MPOLECCOB
HarpeBa METaJUIOB H CIUIABOB.

OOyuenne 1O JUCHUIUIMHE «MeTalmypruiyeckas TEIUIOTEXHUKA» HaIlpaBlIeHO Ha
dbopMupoBaHKEe Y 00YJAIOITUXCS CICTYIONTUX KOMIIETEHITUH:

Koa n HauMeHOBaHMe KOMIIeTeH it NHauKaTopbl 10CTHKEHUS
KOMIeTeHIUH
OIIK-1. Cnocoben  pemats  3amauu | MOIIK-1.1  3HaeT:  OCHOBBI  HMCTOpHH,

IPO(ECCHOHANLHON  JIeATeNbHOCTH, TpuMe- | PUIOCO(HH, MaTeMaTHKH, (GU3HKH, XUMUM,
MH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTHI, NH)KEHEPHON M KOMITBIOTEPHOU

rpaduku
€CTECTBCHHOHAYYHBIC H  OOIICHHKCHEPHBIC | 11 [TK-1 2 yMeer:

HAA METO/AbI MOZACIINPOBAHUA,
MAaTEMAaTHYICCKOI'O aHalimi3a,

pemiath CTaHIapTHHIC
SHaHHA npodecCHOHANbHBIE 33a4l C NMPUMEHEHHEM
€CTECTBEHHOHAYUYHBIX U OOIICHH)KCHEPHBIX
3HAHWH, METOJIOB MaTEMaTUYECKOrO aHalIn3a
U MOJICTUPOBAHUSI.

HNOIIK-1.3 uMeeTr HaBBIKM: peliaTh 3aaadd

npodeccHoHaNBHOM JeSATEIbHOCTH,
TPUMEHSIS METO/TBI MOJICJIMPOBAHUS,
MaTeMaTU4eCKoro aHaamn3a,




CCTCCTBCHHOHAYYHBIC U O6H.[GI/IH)KeHepHHC
3HaHUA

2. MecTO IMCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

JlucuumiuHa OTHOCUTCS K YacTH, (opMHpyeMoN y4YaCTHMKaMH 0O0pa30BaTENIbHBIX

oTHomeHui 6110ka b1 «Jluctunauael (MOIYIIN ).
«Merammyprudeckas TEIUIOTEXHUKA» B3aMMOCBS3aHA JIOTUYECKH U COJEPIKATeIbHO-

METOJMYECKH CO CIEAYIOIMMU IUCUUIUIMHAMU U npakTukamu OOIl:

— MaTeMaTHKa;
—  (usuka;
— Temnodusuka;

— MCTAJLUTYPIrui4CeCKHUC TCXHOJOTNH.

3. CTpyKTYypa M cojiep:KaHue TUCHUTLTHHBI

OO61ast TpyA0eMKOCTh IUCHHUIUTHHBI COCTaBisieT 5 3adeTHbIX(e) enuuuil(bl) (180 yacoB).

3.1 Buabl yueOHoii padoThI U TPYA0EMKOCTH
(o gpopmam oOydeHwHs)

3.1.1.0uHo-3a04Hast popma 00ydeHus

. Buj yueOHoii padoThl f;g:;qeﬂm Cemectp
1 AYIUTOpPHBIE 3aHATUS 36 6
B ToM unciie:
1.1 | Jlekuun 18 6
1.2 | CemuHapcKue/npakTH4eCKue 3aHATHS 18 6
1.3 | JIaGopaTopHble 3aHATHUS
2 CamocrosiTejibHas padoTa 144 6
IIpoMeskyTOUHasI aTTECTALUSA
3auet/aud.3auer/sK3aMeH JK3aMeH
Hroro 180 | 6
3.1.2.3a0unas popma oOyueHus
. Bup y4eoHoii padoTsl ff;é:::enm Cemectp
1 AYIUTOPHBIE 3aHATHUS 18 6
B ToM uncne:
1.1 | Jlexkuun 12 6
1.2 | CemuHapcKkue/mpakTHYEeCKUe 3aHATHS 6 6
1.3 | JIaGopaTopHble 3aHATHUS
2 CamocrosiTeJbHasi pa6oTa 162 6




HpOMe)KyTO‘lHaH aTreCranus

3adet/nud.3auer/7K3aMeH

IK3aMeH

Hroro

180

| 6

3.2 TemaTn4yeckuii NJIaH U3y4YeHHs TUCIUNINHBI

(mo popmam oOydeHUs)

3.2.1.04H0-3a04Has hopma 00ydeHUs

/o

TpynoeMKocTh, 4ac

Paznesnbl/TeMbl
JucunnianHbI

Bcero

AynutopHasi padora

JlaGoparopHbie
[IpakTrueckas
[MOATOTOBKA

Cemunapckue/
3aHSATHUS

BAHATUA

Tema 1. OcHOBBI MeXaHUKH 70

JKHIKOCTEH M ra3oB

| Jlekuu

@ ImpakTHYecKue

or|CamocTosiTeibHast

< IpaGoTa

Pazgen 1. OcHOBHBIE  IOHSTHSA 17
MEXaHUKH ¥ KHHEMATHKH TEKY4HUX

cpen

[HEN

N

H
o

1.2

Pasznen 2. YpaBuenue HepaspeiBHOCTH | 17
(cmomrHoCTH). CHiTBl, AEUCTBYIONINE B
JBWKYIICUCS HACATBHON KHIKOCTH.
YpaBHeHHE  [BUXKEHUS  HUJACAIbHOU
KUAKOCTHU (ypaBHEHHE Dilsiepa).

14

1.3

Paznen 3. YpaBHeHue bepnymmm mis 18
TpyOKM TOKa WJI€ATBbHON KHUIAKOCTH.
Cratmka  JKHIKOCTEH W Ta3oB.
Jnnamuka peanbHOU JKUIKOCTH.
[lotepu paBneHWss TpU JBUKEHUH
JKHJIKOCTEH U Ta30B.

14

14

Pasnen. 4 VYpaBHeHue JBHKEHUS 18
peabHONM  KHAKOCTH  (ypaBHEHHE
HaBpe-Crokca). OneMeHTBl Teopuu
THJIPOAMHAMHUYECKOTO  TTOTPAaHHUYHOTO
ciosi. JIBuKeHHe Ta30B U PEKUM

JaBJICHUS B II€Hax.

14

Tema 2. TenJiorenepauus 70

56

2.1

Pazgen 1. I'azoBbIC TOILIMBA,
WCIOJBb3yeMbIE B MPOMBIIUIEHHBIX
[eyax 3aBOJIOB YEPHOU METAJLTYPIHH. 18
Beibop ToOrMBa W METONOB  €ro
CXKHTaHUSL.

14

2.2

Pasnen 2. OCHOBBI TEOpUU TOPEHUS
Cxema ¢dbopmupoBaHus ¢dakena. | 16

[Ipockok u OTpbhIB (akena OT HOCHKA

14




TOpCJIOYHOr0 COIla.

2.3

Paznen 3. I"azo-ropenoynsie
YCTPOMCTBA. PacueTst  ropenus
rtoruiiBa. Cxxuranve razoo0pasHoro u
PKUJIKOTO ToruiuBa. [Ipumepsl pacueTos.

20

14

24

Paznen 4. Termodu3ndeckne OCHOBBI
npeoOpa30BaHUs HIIEKTPUUECKON
SHEPTrUH B TEILJIOBYIO.
Tennorenepanus 3a CUeT BHITOPAHUS
NpUMECei MeTalia U IUXTHI.

16

14

Tema 3. CTpoute/ibHbIE 3JIEMEHTHI H
MeXaHH4YeCKOro 000py/a0BaHue
neyei.

40

32

3.1

Pa3znen 1. OrueynopHble MaTepuasbl.
Knaccudukanms u cBoiicTBa
OTHEYIOPHBIX U3JICTHA.
[Tpon3BOICTBO OTHEYIOPOB.
Tennon3oaaoOHHbIE MaTEPUATBI,
HCIIOJIb3YEMBIC B MIEUECTPOCHUH.
CrtpouTtenbHbIC FJIEMEHTHI IeUeH.

18

16

3.2

Pasnen 2.'TCHHOT€XHHHGCKHG OCHOBBI
YTHIM3aLUUH TerJa YXOASAIIMNX
JABIMOBBIX I'a30B.

Koncrpykun TEMI000MEHHBIX
YCTPOMCTB. PerenepatuBHbie u
peKynepaTUBHBIEC TETNIO0OOMEHHUKU

22

16

Hroro

180

18

18

144

3.2.2. 3aouHas ¢popma oOyueHHs

n/n

Paznenbl/TemMbl
JAucuunimabl

TpyroemkocTs, yac

Bcero

AynuTopHasi padora

JlabopaTopHsble
[IpakTueckas
MOJIrOTOBKA

CemuHapckue/
BaHATUS

SaHATUA

JKHAKOCTEH M ra3oB

Tema 1. OCHOBBI MEXaHUKH

71

9 Jlexmuu

N nmpakTnueckue

o |[CamocrosiTeabHAS

. padora

Pa3nen 1. OCHOBHBIE  ITOHATHA

17

[EEY

[EY
(o]




MEXaHUKH ¥ KUHEMATHKUA TEKYy4HUX
cpen

1.2

Paznen 2. YpaBHeHUEe Hepa3pbIBHOCTU
(crutommnoctr). CHITB, IEHCTBYIOIIME B
JBWKYILICUCS HACAIBHON KHUIKOCTH.
VYpaBHeHHe  JBUKEHUS  HJACATbHOM
XKUAKOCTHU (YpaBHEHME Diliiepa).

17

16

1.3

Paznen 3. YpaBuenue bepnymnm mist
TPyOKH TOKa HJICAIIbHOW IKHUIKOCTH.
Craruka  KUOKOCTEH W Ta3oB.
JIluHaMuKa ~ peaNbHOM  KUAKOCTH.
[lotepu paBneHWss MpU JBUKEHUU
JKUJIKOCTEN U ra3oB.

20

16

14

Paznen. 4 VYpaBHeHue JBUKEHUS
peanbHON  KUAKOCTH  (ypaBHEHHE
HaBbe-CTokca). DneMeHThl Teopuu
TUAPOJUHAMUYECKOTO TOTPAaHUYHOTO
cios. JIBukeHue Tra3oB U PEKUM
JIABJICHUS B I€Yax.

17

16

Tema 2. Tenutorenepanmsi

70

64

2.1

Paznen 1. ['a3oBBIe  TOILIMBA,
UCIOJB3YEMBIE B NPOMBIIUIEHHBIX
1eyax 3aBOJIOB YEPHOM METaJLUIyPrUH.
BeiOop TomnmBa W METOJIOB  €ro
CKUTAHMUSL.

17

16

2.2

Pasnen 2. OCHOBBI TEOpUU TOPEHUS.
Cxema (dbopMupoBaHUs ¢akena.
IIpockok M OTphIB (hakerda OT HOCHKaA
TOPEJIOYHOTO COTlIa

17

16

2.3

Paznen 3. ["a3o-ropenounsle
YCTPOMCTBA. Pacuetel  rOpeHus
rormBa. CKWraHue razoo0pa3HOro
PKUJKOro ToruinBa. [Ipumepsl pacueTos.

19

16

2.4

Paznen 4. Terodusnyeckue OCHOBBI
npeoOpazoBaHus ANEKTPUYECKOU
SHEPTUHn B TEIJIOBYIO.
Tennorenepanusi 3a C4eT BHITOpaHUs
npuMecerl  MeTajyla W [IHUXTHL
Anroput™M pacueta
3JIEKTpOHArpeBaTeeil.

17

16

Tema 3. CTpouTe/ibHbIE 3JIEMEHTHI H
MeXaHHYeCKOro 00opya0BaHne
neyei.

39

34

3.1

Pa3znen 1. OrHeynopHble MaTepuasbl.
Knaccudukanus u cBoiicTa

17

16




OTHEYIOPHBIX U3EIIHUN.
[Ipon3BOACTBO OTHEYHOPOB.
Tennon3oaauuOHHbBIE MAaTEPUATIBI,
HCIIOJIb3YEMBIE B [IEUECTPOCHUHU.
CrpouTtenbHbIC 37IEMEHTHI MeUeH.

3.2 Paznen 2. TemorexHUYECKUE OCHOBBI

YTHIIH3AIUH Teria YXOASIINX 22 2 2 18
JILIMOBBIX T'a30B.

KoucTpykiuun TEIIO00MEHHBIX

YCTPOMCTB. PerenepaTtuBHbie "

PCKYIICPATUBHBIC TEMI000MEHHUKHU

Hroro | 180 12 6 162

3.3 ConaeprxaHue TUCHUNIHHBI
Tema 1. OcHOBBI MEXAaHUKH KHAKOCTEH U ra3oB

Pazgen 1. [Ipeamer u mocTpoeHHe Kypca, €ro OCHOBHBIE pa3/ielibl U CBSI3b C APYTHMHU
aucuuriauHaMyd. OCHOBHBIE TOHATHS MEXaHUKM M KHHEMAaTUKH TEKYyYHWX Cpell: BSI3KOCTb,
TEKY4YeCTh, UcAIbHAS U peabHasl KUIKOCTh, TETUIO(OU3NIECKUE TTapaMeTPhl U UX B3aUMOCBSI3b.

Paznen 2. BriBog ypaBHeHUs: Hepa3pbIBHOCTH (criomrHocTH). Cuibl, JeMCTBYIOLIUE B
JIBUKYIIEHCS MACaTbHOW KUIKOCTU. Y PaBHEHUE ABUKCHUS UICATTBHOM JKUIKOCTH.

Paznen 3. Ilonarue TpyOku M NTUHUM TOKa. BeiBon ypaBHeHUs bepHymiu ans TpyOku
TOKa WuJeadbHON >kuakoctu. Ero Qusmueckuii cmpici. YpaBHEHHE NBWXKCHHUS HACATbHOU
KHUJKOCTH (YpaBHeHHUe Diinepa).

Paznen 4. YpaBHeHue IBUXKEHHUS peaibHOU kuakoctu (ypaBHeHue Haswpe-Crokca).
DJIEMEHTBl TEOPUU THAPOJAMHAMUYECKOTO MOTPAHUYHOrO cJosl. J[BM)KEHHE Tra3oB M PEeXUM
napiieHus B nevax. [[pumenenne ypaBHeHus bepHyium i1 pemeHnst NpakTHUYECKUX 3a/1a4.

Tema 2. Tensiorenepauus

Paspmen 1. TomimBa, HCHONb3yeMble B TMPOMBIIUICHHBIX I[€4aX 3aBOJOB UYEpHOU
MeTaulyprud. BpiOop TomimBa M METOAOB ero cxuranus. OnpeneneHue HE0O0XO0IUMOTo
KOJIMYCCTBA BO3JAyXa AJId CXUTaHHUA CIWHHUIBLI TOINIMBA, COCTaBa W KOJMUYCCTBA IPOAYKTOB
ropenus. Temmneparypa ropeHHs.

Paznen.2. OcHoBbl Teopuu ropenusi. Cxema dopmupoBanus ¢akena. YcroilunBoe U
HeycToiunBoe ropeHue. [Ipockok u OTphIB (akena OT HOCHKa TOPEJIOYHOro COIIa.
Onpenenenue AMUHBI pakena.

Paznien 3. "a3o-ropenounble ycTpoicTBa, UX KOHCTPYKIMU. PacdeTsl ropeHus TOIUIMBA,
OCOOEHHOCTH C)KHUTaHHus >kuakoro TtoriauBa. Kosaddumment pacxoma Bosnyxa. llomHoe u
HETMOJIHOE CXKUraHue TOIUIMBA. BpeHble BelecTBa, 00pa3yromuecs B MPOAYyKTax FrOPeHHUs.

Paznen 4. Tennodusuueckre OCHOBBI NpeoOpa3oBaHUS DJIEKTPUUECKONM DSHEPIUHU B
TEIUIOBYIO. AJITOPUTM pacyeTa 3JIeKTPUYECKUX HarpeBaTeNbHBIX 3JeMEeHTOB. OcOoOEHHOCTH




10

KOHCTPYKIUH 3yIeKTpudeckux neyeil. TernmoreHepanus 3a cueT BRITOpaHUs IpUMecel MeTaiia u
HINXTHI.
Tema 3. CTpouTe/ibHbIE 3JIEMEHTHI H MEXaHUYeCKOT0 000py/10BaHNe TeYveid.

Paznen 1. OrneynopHble Marepuanbl [uid (YTEpOBKM IPOMBIIIJICHHBIX —IEYeH.
Knaccugukanuss ormeynopusix wu3aenuit. IlpousBoactBo orueymopoB. UMx paboune u
¢usnueckue cBoiicTBa. Temnon3omsiioHHble Marepuanbl. CTpOUTEIbHbIE 3JIEMEHTHI MEUei:
KapKachl, KOHCTPYKLUHU CBOJOB.

Paznien 2. TennoTeXxHUYeCKHE OCHOBBI YTHIIN3ALMH TEIUIAa YXOISIIUX JbIMOBBIX I'a30B.
KoHcTpykumu ~ TemIoOOMEHHBIX — yCTpOHCTB.  PerenepaTuBHBIE H  peKylnepaTHBHBIC
TEII000MEHHUKU. CXeMbl JABWKEHMsI TeIUIOHOCUTeNed. O((PEeKTUBHOCTh MCIOJIb30BaHUSA
IIOI0rpeBa KOMIIOHEHTOB F'OPEHMUS.

3.4 TemaTnka ceMHHAPCKHX/MPAKTHYECKUX H JIAa0OPATOPHBIX 3aHATHI

3.4.1.CemuHapcKue/IPaKTHYECKUE 3aHATUS

[IpakTnueckoe 3aHsTHe 10 TemMe 1. OCHOBBI MEXaHUKHM HKHUJIKOCTH U Ta30B.
['mapoauHaMUYecKue pacueThbl CUCTEM.

[IpakTuyeckoe 3aHsTHe mo Teme 2. Pacdersl ropeHust TorumBa. Pacuer mapameTpos
ra3oBbIX TOPEJIOK.

[IpakTryeckoe 3aHsATHE TIO TeMe 3. PacueTsl TeII0y THIIN3allMOHHBIX YCTPOMCTB.

3.4.2.J1abopaTopHble 3aHATUS

Y4eOHbIM MJIaHOM HE TPeAYyCMOTPEHBI

3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)

Y4eOHbIM MJIaHOM HE TPeAyCMOTPEHBI

4. YuyeOHO-MeTOoaMYecKoe U MHGOPMAIIMOHHOE o0ecriedeHne

4.1 HopmatusHbie 1oKyMeHTbI © 'OCTsb1
I[py M3ydeHHH JTUCUMIUIMHBI HE TIPEIYCMOTPEHBI

4.2  OcHoBHas 1UTepaTypa

1. Metamtypruueckasi TEIUIOTEXHHMKA [IJIEKTPOHHBIA pecypc]: 3JIeKTpOH. y4eOH.-METOI.
koMmIuieke aucuuiuinebl / TunbkoBa C.M. wu np. Cub. denepan. yu-t. — Kpacnosipck: UIIK
Coy, 2007. — on-line. URL: http:/files.lib.sfu-kras.ru/ebibl/umkd/62/ (mata oOpamenus
09.2017) — Pexxum pocTyna: CBOOOHBIH.



http://files.lib.sfu-kras.ru/ebibl/umkd/62/
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2. Barun, A.A. TommuBo, orHeymopsl U Metanyprudyeckue meun / A.A. Barun, B.A.
Kpusannun, U.A. ITpu6sitkoB, H.U. IlepnoB. Mocksa: Mertamnyprus, 1978. — 431 c.

3. KpuBanaun, B.A. TermorexHuka MeTayutyprudeckoro nmpoussojactsa. T1. / B.A.
Kpusanaun, B.A. Apyrtionos, B.B. benoycoB [u ap.]. MockBa: uza. nom MUCuC,
2002. — 607 c.

4, ®umumonos, FO.I1. TommuBo u neun /FO.I1. ®wimmonos, H.C. I'pomoBa. Mockaa:
Mertamnyprus, 1987. — 320 c.

4.3  JlomoJHUTeJbHAsI JUTepaTypa

1. Iserkos, ®.®. 3agaunuk 1o Temnomaccoodmeny/d.d. Llserkos, P.B. Kepumor B.U.
Beanuko. Mocksa: U3a. nom MDOU, 2008. — 196 c.

2. Kpyrnos I''A., bynrakosa P.U., Kpyrnosa E.C. Terorexuuka: yd. nocoobue [DeKTpOHHBIN
pecypc]— Onexktpon. pman. — CII6.: Jlamp, 2012- 208 c. — Pexum pocryma:
http://e.lanbook./com/book/3900

3. Kpyrnos I'.A. u ap. Ternorexuuka. [ DneKTpoHHBIN pecypc]— DnektpoH. naH. — CII6: Jlans,

2017 —384 c. — Pexxum nocryna: http://e.lanbook./com/book/93750

4. nTepakTuBHbIN yueOHUK: OCHOBBI METAILTYpruu | MeTautyprudeckuil moprai
MetalSpace.ru. http://www.metalspace.ru/education-career/osnovy-metallurgii.html

5. Meramtyprudeckue mpoLecchl
http://starkproject.com/metal/nonferrous-metallurqy/1893-metallurgical-processes.html

4.4  DnexkTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

1. Termonepezlaqa u MeTannyerqGCKaﬂ TCIIJIOTEXHUKA
https://online.mospolytech.ru/course/view.php?id=283

4.5 JluneH3MOHHOE U CBOOOIHO PacnpocTPpaHsieMoe MPOrpaMMHoOe

o0ecrnieueHue
HaumenoBanue | Paspaboruyux I1O JocTynmHocTh Ccblika Ha Ennnbii
(nmpaBoobJsiafgatennb) | (VIMIEH3HMOHHOE, | peecTpP POCCHMHCKHX
cB00OIHO nporpamm st IBM n
pacunpocrpansieM | B/l (mpu Hasmmuum)
oe)
Moii Oduc 00O "HOBBIE JInneH3noHHOE https://reestr.digital.gov.r
OBJIAYHBIE u/reestr/301558/?sphrase
TEXHOJIOI'MN" 10=943375



http://www.metalspace.ru/education-career/osnovy-metallurgii.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-processes.html
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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4.6  CoBpeMeHHBbIe NPpOo(eccHOHATbHBbIE 0a3bI TaHHBIX U HHGOPMALHOHHBIE
CIIPABOYHbBIE CHCTEMbI

Ne HaunmenoBanue Ccpuika Ha pecype | loctynHocTh
NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

1. | Mndopmanuonnsie pecypest Cern http:// www.consultant.ru JIOCTYIHO

Koncynsrantlntoc

JIEKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI
Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
1. WuTepuer 6e3
OrpaHUYCHU
IPR Books https://www.iprbookshop.ru/ | loctymHa B cetn
2. WuTepner 6e3
OrpaHUYCHU
IIpodeccnonanbubie 6a3bl JaAHHBIX

basa maHHBIX HAYYHOU AIIEKTPOHHOMH http://www.elibrary.ru JocTtynHo
1. | 6ubnmorexu

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JHoctymHo

NoJIUTeMaTHuecKas peepaTUBHO-
2. | Gubmmorpadmueckas

MHayKOMETpHYECKast

(bubnmmomeTpuueckas) 0a3a TaHHBIX

5. MaTrepuajibHO-TEXHHYECKOE 00ecrevyeHue

Aymutopun kadenpel «Mertamnyprusi» aBl204, as1205, aB1206, aB1206a ocHalieHb
HOYTOYKaMH, IPOEKTOPOM, IKPAHOM, YU€OHBIM MaTepHAIIOM.

6. MeToanueckue peKoMeH AU

6.1 Meroanueckue peKOMEeHIAIUM VISl PENoAaBaTe/isi 0 OPraHu3anuu
00y4eHus

[lpu opranuzanum yueOHBIX 3aHATUH (JIEKUUH, CEMHUHAPOB, MPAKTUYECKUX 3aHATHM,
71a00paTOPHBIX, CAMOCTOSTEIBHBIX U BBITYCKHBIX paboT, a TaKke KypCOBOTIO MPOEKTHPOBAHUA)


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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CJICAYCT UCIIOJIB30BATh 3JICMCHTBI MHTCPAKTUBHOI'O 06y’-I€HI/I$I Ha BCEX OdTamax aJisd BOBJICUCHUS
CTYACHTOB B ITPOLECC ITO3HAHUA. I[J'IH 9TOT0 ueﬂecoo6pa3H0 HCIIOJIb30BaTh CJICAYIOIIUC (bOpMBII

- JMaJI0roBoe oOy4eHue, B X0€ KOTOPOro OCYIIECTBISETCS B3aUMOJeiicTBUE
IpernoaaBaTess U CTYICHTA;

- MOJICIIMPOBAaHME, TO €CTh BOCIIPOU3BEIICHHE B YCIOBHIX OOYYEHHUS II0
JaHH 0 i IUCIUIUIMHE MIPOIECCOB, MPOUCXOISIINX B PEATbHOCTH;

— KOMIIBIOTEpHU3aLUs o0yuyeHHs Ui WHTCHCU(UKAIH u
pacmupeHus  BO3MOXHOCTEIl 00pa30BaTeNbHOrO MPOLECCa;

- HCIIOJIb30OBAHUEC CpCACTB HAITAAHOCTU: CTCHAbBI C KOMIIJICKTOM yqe6H0-
METOAUYECKOM JIATCPATYphl, IUJIaKaTbl II0 TEMaM, HATYPHBIC 06pa3u1>1, MyHbTHMeﬂHﬁHBIe
CUCTCEMBI, KAPTOTCKY y‘IC6HBIX BHHGOCHaﬁﬂOB n BI/I,Z[eO(bI/IJ'ILMOB u 1p.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4alOUIUXCsl 0 OCBOEHH IO
AUCHUTITHHBI

JUisi MakCUMajibHOW WHAMBUIYAIM3ALUU JESITEIbHOCTH CTYJEHTa, YUYEOHBIM IUIAHOM
IpelycCMaTpUBAETCs BPEMs Il CAMOCTOSITEIbHON pabOThI.

Cpenu OCHOBHBIX BHJOB CAaMOCTOSITEIBHOM pabOThl TPaJUIMOHHO  BBLAEISIOT:
TBOPUYECKYIO JESTENbHOCTh CTYAEGHTa B AayIAUTOPHM, TP BHEAYJUTOPHBIX KOHTAKTax C
npenojaBaTesieM Ha KOHCYJbTallMsX W JOMAIlHEeW MOJrOTOBKE K JIEKIMSIM, CEMHUHApCKUM U
IPAKTUUYECKUM 3aHSATHUSM, 3a4eTaM M HK3aMeHaM, Npe3eHTalMsIM U JOKJIaJaM; HalHhcaHue
pedeparoB, BBIIOIHEHHE JTa0OPATOPHBIX M KOHTPOJIbHBIX paboT; ydacTHe B HAy4HOH paboTe u
np.

Lenb camocToSITENBHON PabOTHI CTY/IEHTa — OCMBICIEHHO M CaMOCTOSITENIHO paboTaTh
CHayaja ¢ Yy4eOHbIM MaTepualioM, 3aTeéM C HaydHOW HH(popMaluen, 3al0KUTh OCHOBBI

CaMOOpraHu3allid ¥ CaMOBOCIIUTAaHUS C TEM, YTOObI TNPUBUTH YMEHUE B JajbHelIIeM
HENPEPHIBHO MOBBIIIATH CBOIO IPO(ECCHOHATIBHYIO KBATH(PHUKALHUIO.

IInaHupoBaHre BpEMEHH HA CaMOCTOSTENIbHYIO paO0OTy CTYJEHTaM JIy4dIlle OCYIIECTBIATh
Ha BECh CEMECTp M NpeaycMaTpUBaTh PETYJISIPHOE IOBTOPEHHUE MPOUJEHHOTO Y4eOHOTO
MmarepHaa.

I[J'ISI yTJ'Iy6JIeHHOl"O HU3YUCHUSA PCKOMCHAYCTCA MUCIIOJIb30BaTh H3JJdHUS, YKA3dHHBIC B
CHHUCKE JOIOJHUTEIbLHOM JINTCPATYPBHI.

7. ®OH/ OLIEHOYHBIX CPEACTB

7.1  Metoabl KOHTPOJIS U OLIECHUBAHUSA Pe3y/JIbTATOB 00yUeHUs
J1s KOHTpOJS YCIIeBaeéMOCTM M KadeCcTBa OCBOCHMS JUCHUIUIMHBI HACTOSIIECH

MpOrpaMMoOil MPelyCMOTPEHBI CIIETYIOLIUE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH YCIIeBaeMOCTH (TEKYIIHI KOHTPOJIb);
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- IPOMEXKYTOYHAsI aTTecTalus (IK3aMEH).

7.2 IlIkajna v KpUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHMsI

®opMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH.

[Mpomexyrounass arrectarus oOydaromuxcss B (opMe SK3aMeHa MPOBOJUTCSA IO
pe3ysbTaTtaM BBIIIOJHEHUS BCEX BUIOB y4eOHOW pabOoThl, MPEIyCMOTPEHHBIX YYEOHBIM IAHOM
M0 JAHHOW IUCHUIUIMHE (MOMAYIIO), MPU 3TOM YUUTBHIBAIOTCS PE3YNbTaThl TEKYILIETO KOHTPOJIS
ycleBaeMoOCTH B TeueHue cemectpa. OIleHKa CTENeHU JOCTHKEHHS O0y4aroluMUCS
IUIAHUPYEMBIX ~ pe3ylbTaTOB  OOy4YeHHs] [0  JUCUHUIUIMHE  (MOIYNI0)  MPOBOJIUTCS
npernojaBaTeneM, BEAYUIUM 3aHATUS [0 JAUCHUIUIMHE (MOAYNII0) METOAOM SKCIEePTHOU
orneHku. [lo mToramMm mMpOMEKyTOYHOH aTTecTaluyd MO AUCHUIUIMHE (MOIYIIO) BBICTaBJISETCS
OIICHKA «OTIUYHO», «XOPOILO0», «yTOBIECTBOPUTEILHOY» HIIA «HEYIOBJIECTBOPUTEILHOY.

O0s13aTenbLHBIMU YCIOBUAMHU IMOATOTOBKH CTYACHTA K HpOMe)KYTOqHOﬁ aTTcCTaluu
SABJIACTCA BBIITIOJIHCHUEC CTYACHTOM BCEX IMPEAYCMOTPCHHBIX ¢)0pM TCKYLIECTO KOHTPOJIA.

HIxkana Onucanue
OLICHUBAHUSA

BremmonHensl Bce BHIBI Yy4eOHOH paboThl, MpPeIyCMOTpPEHHbIE paboueit
nporpammoii. CTyAEHT JEeMOHCTPUPYET COOTBETCTBHME 3HAHUM, YMEHHI,
HaBBIKOB, NPEAYCMOTPEHHBIX NIPU H3YYEHUU AUCUUIUIMHBI, OMNEPUPYET
«OTIHUHOY» | TPUOOPETEHHBIMU 3HAHUSMM, YMEHHUSIMH, HaBbIKAMH, INpPUMEHSET HUX B
CUTYyAIUSX TOBBIIIEHHOW CJIOXKHOCTU. [lpu »TOM MOTryT OBITH OMYIIEHBI
HE3HAYUTENbHbIE OLIMOKH, HETOYHOCTH, 3aTPYJHEHHS NpPU aHATUTHUYECKUX
onepauusx, I[EPeHOCE 3HAHUW M YMEHUW Ha HOBBIE, HECTAHJAPTHBIC
CUTYaLlUH.

BrimonHeHBI  BCe  00si3aTeNbHBIE  YCIOBUS  TMOJATOTOBKM  CTYJEHTa K
MMPOMEXKYTOUYHOM aTTECTAlUH, MPETYCMOTPEHHbBIE MPOrPAMMOM JTUCIIUIIIINHBI.
«Xopomo» OOyyaromuiicss JEMOHCTPUPYET YAaCTUYHOE COOTBETCTBHE CIIEIYIOIIMX
3HaHuil: OCHOB MEXaHUKH KUAKOCTEH U Ta30B, TemjoreHepauuv B

MCTAJUTYPIruiCCKUX Ieyax, ONEeMEHTOB U 060py,u013aH1/I;[ reyei.
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«Y 1OBJIETBO-
PHUETETBHOY

BemonHeHsl Bce  0o0s3aTenbHBIC  YCIOBHS —IOATOTOBKH — CTyINEHTa K
MIPOMEXKYTOUHOM aTTECTalluu, MPEyCMOTPEHHbIE MPOrPAMMON TUCIUILIAHEI.
OOyJarmuiicss JTeMOHCTPUPYET HEIMOJHOE COOTBETCTBHE  CIICIYIOLIUX
3HaHui: OCHOB MEXaHUKH JKUAKOCTeM W Ta3oB, TersoreHepauuu B
METAJUTyPrUYeCcKUX  Ie4yax, OJEMEHTOB W  00OpyJOBaHHUS  IEueH.
JlomyckaroTcss 3HAUMUTENbHBIE OMIMOKU, TIPOSBISETCS HEIOCTATOYHOCTh
3HaHWH, MO psy TOKaszareleld O0ydYaroIIMiACs HCIBITBIBACT 3HAYUTEIbHBIC
3aTpyHEHUS] TPU ONEPUPOBAHMU 3HAHUSIMH IPU HMX TEPEHOCE Ha HOBBIE
CUTYaIlIH.

«Heynosnerso-
PUTEIIBHO

He BoimonmHeHbl oO0s3aTenbHbIE  YCIOBUSA  TOJATOTOBKM  CTYIEHTa K
MPOMEKYTOUHOM aTTECTAIlUH, MPEyCMOTPEHHBIE MPOrPAMMON TUCIUILIAHEI,
NN CryaeHT IEeMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUW, YMEHHI,
HABBIKOB, MPEIYCMOTPEHHBIX MPH HW3YYEHUU AMCLUUIUIMHBI, JOMYCKAIOTCS
3HAYUTENIbHbIE OLINOKH, MPOSBISAETCSI OTCYTCTBUE 3HAHUN, YMEHHI, HABHIKOB
0 Sy TOKa3aTelel, CTyIeHT UCIBITHIBACT 3HAYUTENbHbIC 3aTPYAHECHUS TIPU
OTIEpUPOBAHUY 3HAHUSMU U YMEHUSIMU IIPU UX MEPEHOCE Ha HOBBIE CUTYaIlUH.

7.3  OueHo4YHBIE CpeACTBA

7.3.1. Texymuuii KOHTPOIb
B mpomecce 00ydeHHs HCHOIB3YIOTCS OICHOYHBIC CPENCTBA PYOEKHOTO KOHTPOJIS

yYCII€BA€MOCTU U NTPOMCIKYTOUYHBIX aTTecTalul u CJICAYIOINUEC BUAbI CaMOCTOSTEIbHOM pa6OTBIZ

— YTEHHE PEKOMEHJOBAaHHOM JIMTEpaTypbl IIPU TMOATOTOBKE K JIEKIIMOHHBIM,

MPAKTUYCCKUM U CaMOCTOATCIIbHBIM (KOHTpOHLHBIM) 3aJaHUsAM,

- 0JIaHKOBOE U KOMITBIOTCPHOC TECCTUPOBAHUC,

—  pedepartsl, noknaas Ha CHK.

HHaHI/IpOBaHI/Ie BPEMCHH Ha CaMOCTOATCIIBHYIO pa60Ty CTYACHTaM JIy4dlI€ OCYIICCTBIIATH

Ha BECh CEMECTp M IIpelycMaTpuBaTh pPETYISIPHOE IOBTOPEHHE IMPOMJIEHHOTO Y4eOHOro

MarepHania.

I[J'ISI yTJ'IY6J'ICHHOF 0 HU3Yy4YCHUA PCKOMCHAYCTCA HCIIOJIB30BATH U3AAHHWA, YKA3aHHLIC B

CIIMCKE JTIONOJIHUTEIIbHOM JINTEPATYPHI.

I[J'ISI pacmipeHud 3HAHUI CJICAYCT UCIOJIB30BAThL CBCACHUS, ITOJYUCHHBIC M3 I/IHTepHeT-

HCTOYHHUKOB Ha COOTBCTCTBYIOIIUX caﬁTax, a TaKKC MPOBOAUTH ITOWCK B PA3JIMYHBIX CUCTEMAX,

takux kak Yandex, Rambler, u moms30oBaThbcs crienuaaM3UpOBAHHBIME CaTaMu, TAKUMH Kak
wwwe.anticor.ru, http://www.naukaran.ru, http://www.maik.ru u apyramu, peKOMeHI0BaHHBIMU

npenoaaBaTcJIieM Ha JICKIIUOHHBIX 3aHATUAX.



http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/
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7.3.2. IIpomexyTouHasi aTTeCTaLMS

IlepeyeHp KOMIETEHIMH C yKa3aHUEM 3TaroB UX (OPMUPOBAHUS B MIPOLECCE OCBOCHUS
00pa30BaTeNbHOMN IPOrpaMMBl.

B pesynbrare OCBOCHUS JUCLUATIIINHBI (Mozyns) bopmupyroTcs
CIIEYIOIINE KOMIIETEHILIUU:

Kon B pesyabTrare ocBoeHHs1 00pa30BaTeLHOI NPOrpaMMbl 00y4aromiicst
KOMIIeTeHIIUH A0JIKeH 00J1a1aTh
OIIK-1 CnocoOHOCTBIO pemaTh 3aaadd  MpoheCCHOHANBHOM ACSITEIBHOCTH,

NpUMCHAA MCETOJAbI MOACIIMPOBAHUA, MATEMATHUYCCKOI'O aHalin3a,

C€CTCCTBCHHOHAYYHBIC U O6HICI/IH)KGHepHI)I€ 3HaHUA.

B mpomecce ocBoeHus 00pa3oBaTeNbHONW MPOTPaMMbl JaHHBIE KOMIICTCHIMH, B TOM
YHCJIE UX OT/AENbHBIC KOMIIOHEHTHI, (POPMHUPYIOTCS ITOITAITHO B XO/I€ OCBOCHUS 00yYarOIMMUCS
JUCIUIUIMH  (MOJTyJiel), TPAaKTHK B COOTBETCTBUU C YUYEOHBIM IIAHOM M KaJICHIAPHBIM
rpaduKkoM yueOHOTO mporecca.

KoHTpoJibHbIe BONPOCHI AJIsl IPOMEKYTOUYHOM aTTecTAlNU

1. CBoiicTBa ra3oB M KHJIKOCTEH: TEKy4ecTb, BS3KOCTb, TEIJIOPH3UUYECKHE CBOICTBA,
MOHATHE «UJICATBHONY» U «PEaTbHON )KUIKOCTH,
2. YpaBHEeHHE HEPa3phIBHOCTH (CIIOIIHOCTH) M €r0 (PU3NIECKUIT CMBICIT.
3. ®opmMupoBaHHUE THAPOJMHAMHUYECKOTO TIOTPAaHUYHOTO CIIOSI Ha TBEPIOH OBEPXHOCTH,
00TeKaeMoil MOTOKOM >KHJIKOCTH.
4. IlpuHIMIBI BEIBOJA YpaBHEHUS Diliepa.
5. TpyOka Toka M JHUHUM TOKa. YpaBHeHHe bepHymmu 1 TpyOKH TOKa HaealbHOM
JKUJIKOCTH.
6. [lepeuncnuthb uneHsl ypaBHEeHUs bepHyn, ux pa3MepHOCTb.
7. IloTepu naByieHus MpU JBUKEHUU MTOTOKA PEAIbHON KUIKOCTH.
8. Cratuka razoB. Kak u3mensiercs naBienue ra3on no Beicote? I[o riryOune?
9. IlpuHIMIIBI pacyeTa BEICOTHI JIBIMOBOM TPYOBI.
10. Pacuetsl ropenust TormuBa. [loka3aTh Ha MpuMepe pacdera TOPEHHS 1m® romornora
METaHa.
11. Beicmiast ¥ HU3IIAS TETUIOTA CTOPAHMsI TOIUIUBA.
12. TMoHOE W HemoJIHOe ropeHue TorutuBa. KoaddumenT pacxoaa Bo3ayxa.
13. Cxema pacuera cocTtaBa W KOJMYECTBa MPOIYKTOB ropeHus ToruBa. [lokazaTe Ha
npumMepe
14. Kak paccunTarh HEOOXOAMMOE KOJTUYECTBO BO3/AyXa JJISl OJHOTO CTOPaHUS €IUHUIIBI
TOIIMBa?
15. Kamopumerpuueckas, TeopeTHYecKass M JCUCTBUTENbHAS TEMIIEPATypbl TOPEHHUS
TOIUINBA.
16. /1515 4ero coCTaBIISIFOT MaTepUAIbHBIN OanaHc TOpeHus?
17. Tlupomerpuueckniit ko3 dunrent. Ero 3HaueHue 1yisi pa3HbIX KOHCTPYKITUH TIEUEH.
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18. OrneynopHble MaTtepualsl, padboune u pu3nUecKrue CBOMCTBA U MPOU3BOJCTBO.

19. Knaccudukanus OrHEyIIOPHBIX MaTEPHAIIOB TI0 XHMHKO-MHHEPAIOTUYECKOMY COCTaBY.
20. Ternon30AMOHHBIE MaTEPHUAIIBI U UX POJIb B TEIJIOBOU paboTe Mevei.
21.TennoTexHUYECKHE OCHOBBI YTUIN3AIUH TEILJIa JBIMOBBIX Ia30B.

22. TennoyTuin3aliOHHbIE YCTPONUCTBA, UX KOHCTPYKTUBHBIE PA3HOBUIAHOCTH.

23.CxeMbl JBUKEHUS TEIJIOHOCUTENEH B TEIJIOYTHIN3alIMOHHBIX YCTaHOBKAX.

24. PerenepaTuBHBIE YCTPOMCTBA, KX OCOOCHHOCTH, TPUMEHEHHE.



