[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
ONO: Makcnmos Anexceit bopMIdBMCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUSI POCCUMCKOM ®EJEPALIUU

ﬁo”)KHOCTb: ﬂw%%&;%%ﬁ???@g?%R%@ﬁ%@ NBFBHOMHOE OBPA3OBATEJILHOE YUPEX/IEHUE BBICIIETO OBPA3OBAHUS
aTa nognvucanus: 22.09. 58: . -
Vankansitsi nporpaiiadi o, «MOCKOBCKHIA MOJIMTEXHUYECKHI YHUBEPCHTET»

8db180d1a3f02ac9e60521a5672742735c18b1d6 (MOCKO BCKI/Iﬁ HOJII/ITEX)

OAKVIJIBTET MAIIMHOCTPOEHN A

VTBEPKJAIO

JlexaH i

7~ |EB. Cadonos/

«16 » deppang 20231

[

PABOYAS ITPOI'PAMMA JTUCHUITIJIMHBI

Meraniypruyeckasi TeljioTeXHUKA

HarmpaBnenue noaroToBKu/crenuaibHOCTh
22.03.02 MeTasnyprus

[Ipoduns/cnenuanuzaus
NHHOBanuu B MeTAJLTyPrun

Kpanudukanus
O0akaJjiaBp

dopmbl 00yueHus
OuHo-3204Has, 3209HaS

Mockaa, 2023 r.



PazpaboTunk(u):

AL
£~ e

AR

JlonieHT Kadenpsl MeTaTypruu — /Tepupik C.H./

CoraacoBaHo:
3aBeayronuii Kaheapoil MeTaTypruu W Iynerun A.B.



OruaBienue
1. [{enu, 3aaun ¥ TUTAHUPYEMBIE PE3yJIbTaThl O0YUCHHSI 110 JUCHUTUTHHE.......eovverueeeeeeaneennse 4
2. MecTo AMCHHUIIINHBI B CTPYKTYpE 00Pa30BATEIEHOM MPOTPAMMBL.......ceruveeeeerieerireeenneenss 5
3. CTpYKTypa U COIEPIKAHUE TUCIIUATIIIHDBL. ... vvveeeeneerieeeanrreeeennneeeessnseeesannnseeesssssseeesnssnnnnnnes 5
3.1 Buabl yueOHON PAOOTHI M TPYIOCMEKOCTD.....cccuueeureeereeeeesueeanseenseeeseesseeanseesseesseesasseessnsseens 5
3.2  TeMaTUYeCKUM MIAH U3YUCHUS TUCIIUTIIIHDBL. .....vveeeeuerreeeenerreeessnseeeesnssneessnsnsnsnreseseeeeeeseens 6
3.3 COEPKAHUE AUCIIHTIIIHHDBL. ....cceuvreeeuereeanireestteessteesiseeesaseesssseesnsseessseesnseesseessseessssnnssneeesns 9
3.4 Temaruka CEMUHAPCKUX/TIPAKTUUYECKHUX U JA0OPATOPHBIX 3AHATHH. ....cccvveeeeerrveeeeenneneee. 10
3.5 Temaruka KypCOBBIX MPOCKTOB (KYPCOBBIX PAOOT).....ccuierurieieeniieeiienieeeieesieenseeesnnneeeenes 10
4. Y4eOHO-MeTOANYECKOE ¥ UHHOPMALIMOHHOE OOCCTIEUCHUE. ......vveeneeeenreeereenreesereeeeeseneans 10
4.1 HopmatuBHble JOKYMEHTBI U ['OCTBL.....ccuiiiiiiiiiiiiieiiiccieceeese e 10
4.2 OCHOBHAS JIUTEPATYPA.ceeuuvveernrreenureeenureeeniseeesiseeessseesssseesaseeessseessseesaseesssseessseesssssseeesasnns 10
4.3 JIOTIOJIHUTEIBHAS JTUTEPATY P eeeuvreerurreerrreesseeesuseeensseesnsseeenssesansseesnsseesnseeesssnnssseeesennnnes 11
4.4  DNEKTPOHHBIC OOPAZOBATEIIBHBIC PECYPCBL.. . .eeuveeenrieereanreersreeseenseesseessaesseesseessessseessenns 11
4.5 JluueH3uOHHOE U CBOOOIHO PACIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE................. 11
4.6 CoBpemeHHbIE IpodeccrOHaIbHbIE 0a3bl JaHHBIX U HH(OPMAIIMOHHBIE CIIPABOYHbIE
CHICTEMDBL. .. teeutteite et e eateeteeeat e e bt e eat e e bt e eat e e bt e eab e e bt e ea bt e bt e eab e e bt e eab e e bt e eabeesbbeenbeenbeeenbeessteeaneeeas 12
5. MaTepruambHO-TEXHUYCCKOE OOCCTICUCHIIC. .....eeuvveerreeereenreensaeenseensresseessseesseensnessseessnsseens 12
6. METOIUUECKUAE PEKOMEHIALIMM . .......uevveeeenerreeeanreeeesanesneesasnereessnssseesssnssseeeeeeesssssansnnnnnnnnes 12
6.1 Meroanueckue peKOMEHIAINH JJIs IPENoIaBaTelis 0 OpraHu3alui O0yUYeHHUS. .......... 12
6.2 Meroauueckue yKazaHus Uil 00y4aroIIUXCsl 0 OCBOCHUIO JTUCIUILTUHBL. .........eeeveenns. 13
7. DOH/T OIIEHOUHBIX CPEIICTB.. . veeeuereeenereeeureeesseesnsseesssseessseessssesseessssesesssesssssssseeesesnssseeens 13
7.1 Metoasl KOHTPOJIS U OIEHUBAHUSI PE3YIBTATOB OOYUCHMS. ....eeevvreeerreeereeeereeeereeesaeennns 13
7.2 1llkana 1 KpUTEPUH OLIEHUBAHUS PE3YIBTATOB OOYUCHUM. .. .veeeuvreeenrreennereennreeennreeennneeennnns 14
dopma TPOMEKYTOUHOM ATTECTAIIUAM: DKBAMEH. ... .evveeeeruerreeeanrrreeeannnreeeassreeeesssseeesessssnsssssssssseees 14

RS ©)1() (01215 13 (o] 011 (o 1 - - RSP 15



[HE

obnacTu

ay4qHOTO
Kpyro3opa W JpyAHIHA B OOJIACTH TEIUIOPU3UKHA, HA 0a3e KOTOPHIX OYAYIIHA CIEeIUATHCT
CMOXET CaMOCTOSTEIBHO OBJaJIeBaTh BCEM HOBBIM, C Ye€M €My MPHUACTCS CTOJKHYThCS B
PO ECCUOHAIBHON e TETHHOCTH.

3amauu:

— O3HaKOMJICHHE CTYJCHTOB C TMPOIECCAMH HAarpeBa Iepe] IUIaCTUYCCKOH
nedopmareit 1 TepMUIECKOr 00pabOTKOM MeTalIa;

—  (opMHpOBaHHE 3HAHUHA TEXHOJOTHICCKUX CXEM ITPOU3BOJICTBA YSPHBIX METAIOB. B
00J1aCTH METAJUTypru9ecKOro IMPOU3BOJCTBA KYPC OXBATHIBACT KPYT BOIPOCOB, CBSI3aHHBIX C
KaueCTBOM METAJUIONPOAYKIMU. PaccMaTpuBarOTCss BOMPOCHl KAYECTBEHHOTO HarpeBa MeTallia
nepea oOpabOTKOM MABICHUEM W C IEJBI0 TEPMUYECKON 00padoTku. OTHEnbHO yAeIseTcs
BHHUMaHHE HOBOMY 00OPYIOBaHHIO (CUCTEME OTOIUICHUS Teuei), obecrednBaronieMy ObICTPBIN 1
PaBHOMEPHBI HArPEB METAJUIOMPOAYKIIMH M TPOU3BOJAUTCS CPAaBHEHHUE €ro ¢ 000pyJI0BaHUEM,
M3BECTHBIM B METaJUIypruy;

— OCBOGHHE METOJMK pacyeTra HarpeBa METAJLIONPOAYKIUH CIOXKHOH (OpMBI U
YMEHHUE MX MPAKTHYECKOTO MPUMEHEHHS K peallbHbIM METALTYPTUYECKUM IPOIieccaMm;

— TIOJATOTOBKA CTYJICHTOB K IIPOW3BOJCTBEHHOW, IPOCKTHO-KOHCTPYKTOPCKOW H
HCCIICIOBATEIILCKOM JICITEILHOCTH B COOTBETCTBHM C KBATH(DHKAIIMOHHOW XapaKTEPUCTHKOM
OakayiaBpa 1o JaHHOMY HAIIPaBJICHUIO.

[Tnanupyembie pe3yabTaThl OOYYEHHS — OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEH
MPOIIECCOB TEIUIONEpeaur, CIOCOO0B M METOJIOB HArpeBa METaUIONPOIYKIIMH, OBJIAJCHUE
TEOPETUYCCKIMMH OCHOBaMH BCEX BHJIOB IIEPEHOCA TEIIa M MacChl, ONTHMHU3AIUN IPOIECCOB
HarpeBa METaJUIOB | CIUIABOB.

OOydenne 1O mUCHHIUIMHE «MeTaluyprudeckass TEIUIOTEXHHKa» HAIpaBIeHO Ha
dhopmupoBaHne y 00YJArOITUXCSI CICTYIOMUX KOMIIETEHITUH:

Koa 1 HauMeHOBaHMEe KOMIIeTEHIM HNHIuKaTopbl 10CTHKEHU S
KOMIIeTEHIINH
OIIK-1. Cnocoben  pemiaTh 3agaun | MOIIK-1.1 ~ 3Haer:  OCHOBBI  HMCTOpHUH,

npoeccHoHANbHON JeaTeNbHOCTH, TpuMe- | GUIOCO(UH, MAaTCMAaTUKH, (UMK, XHMUH,
nH(pOpMaAIMOHHO-KOMMYHHUKAIIMOHHBIX

TEXHOJIOTUM, WHKEHEPHON U KOMIIBIOTEPHOMU

rpaduku
€CTeCTBCHHOHAYYHbIC U OOIICHH)KCHEPHBIC VOMK-12  ymeer:

HAA MCTOABI MOICIINPOBAHUS,
MaTeMaTHUYICCKOI'o aHaJIu3a,

pemiath CTaHAapTHBIC
SHaHMs npoeCcCHOHANLHBIE 3aa4i C IIPUMEHEHUEM
€CTECTBCHHOHAYUYHBIX U OOIICHH)KEHEPHBIX
3HAaHUH, METOJ0B MaTEMaTHYECKOIro aHaln3a
U MOJICITUPOBAHHUS.

HNOIIK-1.3 uMeeTr HaBBIKU: pelIaTh 3aJa4u
npodecCHoHaATbHOM JIeSTeTLHOCTH,

MMPpUMCHAA MCTOBI MOACIINPOBAHUA,

MaTCMAaTHYCCKOI'O aHaJin3a,




CCTCCTBCHHOHAYYHLIC U OGH.[CI/IH)KCHepHBIe
3HaHUA

MecTo IUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI POrPaMMBbI

JlucuuniauHa OTHOCUTCS K 4YacTH, (OpMHUPYEMOil ydacTHHKaMu 0OO0pa30BaTeIbHBIX
oTHoIIeHu# 650ka b1 «ucuUIIuHbL (MOTYITN)».
«Mertamnyprudeckass TEIUIOTEXHHKA» B3aUMOCBSA3aHA JIOTHYECKH U COAEPKATEIbHO-

MCTOAUYECCKHU CO CICAYIOIUMU JUCHUITIIMHAMU W ITPAaKTUKaMU OOII:

— MaTeMaTHuKa;
—  (usuka;
— Temnodu3uka;

— MCTAJUIYPIrudCCKHUEC TCXHOJOTUH.

CTpykTypa u coaep:KaHue TUCIUNINHBI

OO61mast TpyA0eMKOCTh JUCHHUIUTHHBI COCTaBIsAeT 6 3aueTHbIX(e) enuHuI(bl) (216 gacos).

Buabl yueOHO# paboThbl H TPYI0€MKOCTh

(mo dhopmam oOyueHus)

3.1.1.04H0-3204Has hopMa 0O0yUeHUs

w/n e Buj yueOHoii padoThl E;C.J::;qecmo Cemectp
1 AyIMTOpHBbIE 3aHATHS 54 6
B ToM gncie:
1.1 | Jlekmun 36 6
1.2 | CemMuHapckue/mpakTHIECKHUE 3aHATHS 18 6
1.3 | JlabopaTopHbIe 3aHATHS
2 CamocrosiTesbHast padora 162 6
3 IIpomexyTOoUYHAs aTTEeCTANMA
3auet/aud.3auer/sK3aMeH JK3aMeH
Hroro 216 6
3.1.2.3aounas ¢opma 0OyueHus
/i e Buj yueOHoit padoTsl f;)c‘]::;quTBo Cemectp
1 AyAUTOpHBbIE 3aHATHS 22 6
B Tom unce:
1.1 | Jleknuu 12 6
1.2 | CeMuHapckue/npakTHYECKUE 3aHATHS 10 6
1.3 | JJabopaTtopHble 3aHATHS




| CamocrosiTeibHass padoTa

194

3 IIpomeskyTOYHAS aTTeCTALMS

3auet/aud.3a4er/IK3aMeH

IK3aMeH

Hroro

216

6

TeMaTHyecKHH IUIAH U3YyYEeHUSA IUCHUTIHHBI

(o hopmam oOyueHus)

3.2.1.04H0-3a04yHas popMa 00yueHUs

n/n

Pa3znesni/TeMbl
JAMcunnJInHbI

TpyroeMkocThb, Yac

Bcero

AynutopHas pabora

Jlexnuu

CemuHapcKue/

SaHATHUSA

JlabGoparopHbie
3aHATHUSL

[IpakTueckas
[OJIrOTOBKA

Tema 1. OcHOBBI
JKHIKOCTEH M ra3on

MEXaHUKHU

82

14

% MMPaKTUYCCKUEC

o [CaMocTosITe/IbHAS

< pa6ora

Pasmen 1. OcHOBHBIE  IIOHATHS
MEXaHUKH ¥ KHHEMATHKH TEKy4HuX
cpen

14

\S)

[a—
e

1.2

Pasznen 2. YpaBHeHue Hepa3pbIBHOCTH
(crutorrHOCTH). CHUITBI, ICUCTBYIOIITHE B
JIBWXKYILEWCS WACAIBHON KHUJIKOCTH.
VYpaBHeHHE  JBWXKEHUSA  HJICATbHOM
KUAKOCTH (ypaBHeHHE Ditnepa).

26

20

1.3

Paznen 3. YpaBuenue bepnymaum s
TPyOKH TOKa HJICaTbHONW KHUIKOCTH.
Cratnka JKUIKOCTEN u ra3oB.
JIluHaMuKa ~ peaJbHOM  KUAKOCTH.
Ilotepn paBneHWss TpU JIBUKEHUU
JKUJAKOCTEH U Ta30B.

26

20

1.4

Paznen. 4 VYpaBHeHue ABUKEHUS
peaJibHOM  KHMIOKOCTH  (ypaBHEHHE
HaBpe-CTokca). DneMeHTh Teopuu
TUAPOAMHAMUYECKOTO MOTPAaHUYHOTO
cnos. JIBuKeHHEe Ta30B U PEKUM
JIABJICHUS B MEYax.

16

10

Tema 2. Teriorenepauus

98

12

80

2.1

Pasnen 1. T"azoBEIE TOIUIMBA,
UCIIOJB3YEMBIE B  IPOMBIIUIEHHBIX
reyax 3aBOJIOB YEPHOW METaJUIyprHUH.
BeiOop TomnmmMBa M METOJOB  €ro
CXKHUI'aHUS.

14

10

2.2

Pasnen 2. OCHOBBI TEOpUM TOPEHMS

Cxema dbopMupoBaHus dakena.

12

10




[Ipockok u OTphIB (hakena OT HOCHKA
rOpeJI0YHOro COIUIa.

23

Pasznen 3. ["a3o-ropenounsie
YCTPOICTBA. Pacuetst  ropenus
toruuBa. C)XUTraHue ra3000pa3HOro U
KUIKOTOo TorunBa. [IpuMepsl pacueTos.

50

40

24

Pasnen 4. Termnoduzndeckne 0CHOBEI
peoOpa3oBaHus MIEKTPUICCKON
SHEPTUU B TEIUIOBYIO.
Teruorenepanus 3a C4eT BBITOPAHUS
pUMecei MeTaslia M IIHXTHI.

22

20

Tema 3. CTponTesIbHBIC 3JIEMEHTHI U
MeXaHU4eCKOro o0opy/aoBaHue
nevei.

36

10

22

3.1

Paznen 1. OrueynopHbie MaTepUab.
Knaccudukanus u cBoiicTBa
OTHEYTIOPHBIX U3/ICIIHIA.
[Ipon3BOACTBO OTHEYIOPOB.
Ternnon3oAIIMOHHBIE MaTEPHAITIHI,
WCIIOJIb3YEMBIC B NTEYECTPOCHHUU.
CrtpouTebHbIC AIEMEHTHI MeYeH.

14

10

3.2

Paznen 2. TennoTexHUYECKHE OCHOBBI
YTUJIU3auA Teria YXOISIIINX
JIBIMOBBIX T'a30B.

Konctpykuuu TETJI000MEHHBIX
YCTPOMCTB. PerenepatuBHbie u
peKyIepaTUBHBIC TETUIOOOMEHHUKHN

22

12

HTroro

216

36

18

162

3.2.2. 3aouHas ¢opma o0yueHUs

n/n

Pazaenbl/TeMbl
JIACHUATIMHBI

TpynoeMKoCTh, Yac

Bcero

AynutopHasi pa6oTa

JlaGopaTopHbie
[TpakTueckas
MOJIrOTOBKA

Cemunapckue/
BaHSATHS

BaHATUA

Tema 1. OcHOBBI MeEXaHHKH
1

JKHAKOCTEH M ra3oB

89

D Jlekuuu

 Impaxtudeckue

o [CaMocTosITeIbHAS

< pa6ora




1.1

Pasnen 1. OCHOBHBIE  TOHATHUA
MEXaHHKH W KHHEMATHKH TEKYIHX
cpen

12

10

1.2

Paznen 2. YpaBHeHue Hepa3pbIBHOCTH
(cmomtHocTH). CHitbl, AEUCTBYIOLINE B
JBIDKYILIEUCS HACAUIBHON KUIKOCTH.
YpaBHEHUE  IBUKEHUA  HMJICAIBHOU
KUIKOCTH (YpaBHEHHE Disiepa).

11

10

1.3

Paznen 3. YpaBuenue bepuymnu mns
TpyOKH TOKa WHA€aTbHOU >KUIAKOCTH.
Cratmka  JXKHAKOCTEH M Ta3oB.
JlunamMyka ~ peanbHOM  YKHJIKOCTH.
[ToTepu maBieHUs TIPU JIBWOKCHUU
JKUJIKOCTEH U Ta30B.

44

40

1.4

Paznen. 4 VYpaBHeHue JBUKEHUSA
peambHOM  KUAKOCTH  (ypaBHEHHE
HaBbe-Crokca). DOneMeHThl Teopuu
THJIPOAMHAMHYECKOTO0  IOTPaAaHUYHOTO
cnos. JIBMKEHWEe Ta30B M PEXKUM
JIABJICHUSI B [I€YaX.

22

20

Tema 2. TenjioreHepanus

98

90

2.1

Pazgen 1. T'azoBBIC TOILIMBA,
HCMOJBb3yEMbIE B MPOMBIIIJIEHHBIX
reyax 3aBOJIOB YEPHOU METAJLUIyPIUH.
BpiGop TommBa W METOOB  €r0
COKHTaHUS.

17

15

2.2

Paznen 2. OCHOBBI TEOpUHM TOPEHUA.
Cxema (dbopmupoBaHus daxena.
[Ipockok U OTpBIB (pakena OT HOCHKA
rOPEJIOYHOTO COIlIa

21

20

23

Paznen 3. ["azo0-ropenoynsie
YCTpOMCTBA. Pacuersl  rOpeHus
ToriuBa. C)KuUranwe razoo0pa3HoOro u
PKUJIKOTO ToIuiuBa. [Ipumepsl pacueros.

43

40

24

Paznen 4. Termnodusndyeckue OCHOBBI
npeoOpazoBaHus IIEKTPUICCKON
SHEPIrUH B TEIJIOBYIO.
Teruiorenepanys 3a CYeT BBITOpaHUS
npuMecel  MeTajyla M IIUXTHL
Anroputm pacdera
3JIEKTpOHArpeBaTeieil.

17

15

Tema 3. CTponTesibHBIC 3JIEMEHTHI U
MeXaHH4eCKOro o0opy/aoBaHue
nevei.

29

24

3.1

Pazpen 1. OrHeynopHble MaTepHaIb.




Knaccugukanus u cBoiicta 10 1 9
OTHEYIIOPHBIX U3JCIIHMN.
IIpon3BOACTBO OTHEYIIOPOB.
Tennon3osALMOHHbBIE MaTEPUAIIBI,
HCIIOJIB3YEMBIE B [IEUECTPOCHUHU.
CrpouTenbHbIE 3JIEMEHTHI IEUEH.

3.2 Pazgen 2. TemnorexHnyecKrue OCHOBEI

YTHWIM3ALUN Teria yxomsmux | 19 2 2 15
JIMOBBIX I'a30B.

Kouncrpykuun TEII000MEHHBIX

YCTPOMCTB. PerenepatuBHsbie u

peKyIepaTUBHbBIE TETUIOOOMEHHUKH

Hroro | 216 12 10 194

Conep:xanue JTUCUUIIMHBI
Tema 1. OcHOBBI MeXaHUKH KHIAKOCTEH U ra3zoB

Pazpen 1. [IpeameTr u mocTpoeHue Kypca, €ro OCHOBHBIE pa3/iefibl U CBSI3b C APYTMMH
mucuumiauHaMu. OCHOBHBIE TIOHATUSL MEXaHUKM W KUHEMAaTHKH TEKy4YMX Cpel: BS3KOCTb,
TEKy4ecTb, UjieajbHas U peabHas KUAKOCTh, TEINIOPU3NIECKIE TapaMeTPhl U UX B3aUMOCBSI3b.

Paznen 2. BeiBon ypaBHEHMsI HEpa3pbIBHOCTU (CIUIOMIHOCTH). Cuilbl, ACHCTBYIOUIUE B
JBUKYIIEHUCS UI€aTbHOM )KUIKOCTH. Y paBHEHUE IBUKECHUS MJ1€aJIbHOM )KUIKOCTH.

Pazpen 3. Ilonarue TpyOku M nuHUM ToKa. BeiBon ypaBHeHus bepHymm g TpyOku
TOKa HAeaJbHOU XHUAKOCTH. Ero dwusnyeckuit cmbicia. YpaBHEHHE IBUKCHHS HJCAIbHOMN
KUIKOCTH (ypaBHEHUE Dilniepa).

Paznen 4. YpaBHeHue IBUKEHMs peanbHOW xuakoctu (ypaBHeHue Hasbe-CTokca).
DneMeHTbl TEOpUU THUJIPOJMHAMMUYECKOTO IOIPAaHUYHOIO Clos. J[BHXKeHHE ra3oB M PEeXHUM
naBieHus B revax. [I[puMenenne ypaBHeHus bepHysum s peleHns NpakTHIeCKUX 3a4ad.

Tema 2. Temiorenepauus

Pazgen 1. TomumBa, wucnonp3yemple B IPOMBIIUIEHHBIX II€4aX 3aBOJOB YEPHOU
MeTaJTyprud. BpiOop TormmBa M MeTOIOB ero cxkuranusg. OrnpeneiaeHne HE0OX0IUMOro
KOJIMYECTBA BO3[yXa Ul CKWTaHWs €IMHHULBI TOIUIMBA, COCTaBa M KOJMYECTBA IPOTYKTOB
ropenus. TemmepaTrypa ropeHusl.

Paznen.2. OcHoBbl Teopuu ropenus. Cxema QopmupoBanus ¢akena. YcToluuBoe U
HeycroiunBoe ropeHue. [Ipockok u OTpeIB ¢akema OT HOCHKA TOPEJIOYHOTO COILIA.
Omnpenenenue AauHbI pakena.

Pazpen 3. Nazo-ropenounble yCTpoiicTBa, UX KOHCTPYKLUUU. PacueTbl ropeHus TOIUINBA,
0COOEHHOCTH CXHMraHus Xujakoro toruuBa. KoagduuueHnt pacxona Bosayxa. [lomHoe u
HENOJIHOE CKUTaHue ToIuIuBa. BpenHbie BelecTBa, 00pa3yromyecs B IPOIyKTaX TOPEHMSL.
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Pazgen 4. Terutopusnueckue OCHOBBI IMpPeoOpa3oBaHUsl DJICKTPUUECKON HSHEpruu B
TEIUIOBYIO. AJITOPUTM pacueTa AJIEKTPUUYECKHUX HarpeBaTelbHBbIX 2J1eMEeHTOB. OCOOEHHOCTH
KOHCTPYKLUH JIEKTpUYecKuX nedeil. Ternorenepanus 3a c4eT BBIFOpaHUs IpUMeced MeTalia 1
ITHUXTHI.

Tema 3. CTponTesibHBIC 3JIEMEHTHI 1 MEXaHHYECKOI0 000pyA0BaHHe MeYei.

Pazgen 1. OrueynopHble MaTepuaibl JUis (QYTEpOBKHM MPOMBIIIJICHHBIX —MEYei.
Knaccudukanuss orneynopueix wusgenuil. I[IpousBoxactBo orneynopoB. HWx pabGoune u
¢usnueckue cBoiictBa. TemousonauuoHHble Marepuanbl. CTpOHUTENbHbIE 3JIEMEHTHI Meyei:
KapKachl, KOHCTPYKIIMN CBOJIOB.

Pazpen 2. TennorexHMUeCKHE OCHOBBI YTHIIM3AIMH TEIUIA YXOISAIINX JIBIMOBBIX a30B.
KoncTpykuuu  TeriooOMeHHBIX — ycTpoWlcTB.  PereHepaTuBHblE M peKylepaTUBHBIE

TemI000MeHHUKHA., CXeMBbI JBIDKEHUS TEIJIOHOCUTEIICH. 3(1)(I)GKTI/IBHOCTB HUCIIOJIBb30BaHUA
nmogorpe€Ba KOMIIOHEHTOB I'OPCHUS.

TeMaTnka CeMMHAPCKUX/TIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

3.4.1.CemuHapcKue/paKTUUYCCKUE 3aHITHS

[TpakTrueckoe 3ausTue o Teme 1. OCHOBBI MEXaHUKH KHUJIKOCTH U ra3o0B.
MunpoarHamMudeckue pacueTbl CUCTEM.

[TpakTrueckoe 3ansTue Mo Teme 2. PacueTsl ropenus torumaa. Pacyer napamerpos

ra3oBbIX TOPEJIOK.
[TpakTrueckoe 3aHsATHE MO TeMe 3. PacueTsl TEIIOy TUIN3AIMOHHBIX YCTPOMCTB.

3.4.2.JIabopaTopHbI€ 3aHATHUS

Y4eOHBIM IIIaHOM HE MPEYyCMOTPEHBI

TemaTnka KypcoBbIX IPOEKTOB (KypPCOBBIX padoT)

Y4eOHBIM IJIAHOM HE TPETyCMOTPEHBI

YuebHO-MeTOAMYEeCKOEe U MHPOPMALIMOHHOE o0ecledeHue
HopmaTusHblie n1okymeHTbl 1 'OCTBI
[Ipu n3ydeHnn AUMCLUILUIMHBL HE IIPENYCMOTPEHBI

OcHoBHasl IUTEpPaTypa

1. Metammyprudyeckas TEIUIOTEXHUKA [JIEKTPOHHBIN pecypc]: 2JIEKTPOH. Y4eOH.-METO..
komruieke auctumuiuael / TunpkoBa C.M. wu np. Cub. denepan. yH-1. — KpacHosipck: MIIK
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CoY, 2007. — on-line. URL: http:/files.lib.sfu-kras.ru/ebibl/umkd/62/ (mata oOpamenus
09.2017) — Pexum goctymna: CBOOOIHBIH.

2. Barun, A.A. TomnuBo, orHeynopsl U MeTajuryprudeckue neun / A.A. Barun, B.A.
Kpusannun, U.A. ITpubsitkos, H.U. Ilepnos. Mocksa: Metamtyprus, 1978. — 431 c.

3. KpuBanaun, B.A. TemmoTexauka MeTauryprudeckoro npousbojctea. T1./ B.A.
KpuBangun, B.A. Apytionos, B.B. benoycoB [u np.]. Mocksa: uza. nom  MUCuC,
2002. — 607 c.

4. ®umumonos, IO.I1. Tommeo u meun /FO.I1. ®dunmmmonos, H.C. I'pomoBa. Mockaa:
Mertannyprus, 1987. — 320 c.

JlonoTHUTEILHAS JINTEPATYypa

1. Lperkos, ®.®. 3agaunuk 1o Ttemiomaccoodmeny/®.d. Ilgetkos, P.B. Kepumon B.H.
Bemuko. Mocksa: U3n. nom MDU, 2008. — 196 c.

2. Kpyrnos I'.A., Bynrakosa P.U1., Kpyrnosa E.C. Tennorexnuka: y4. nocooue [DneKTpoHHbII
pecypc]— Omnekrpon. pan. — CII6.: Jlawp, 2012. — 208 c. — Pexum pocryna:
http://e.lanbook./com/book/3900

3. KpyrnoB I''A. u np. Terutorexuuka. [DnekTpoHHbIH pecypce]— DnektpoH. aaH. — CII0: Jlans,

2017 —384 c. — Pexum noctyna: http://e.lanbook./com/book/93750

4. latepakTuBHBIN yueOHUK: OCHOBBI METAJUTYPIHH | MeTaJTyprudecKuid mopTa
MetalSpace.ru. http://www.metalspace.ru/education-career/osnovy-metallurgii.html

5. MeTamutyprudeckue mporecchl
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-processes.html

DJIeKTpOHHBIE 00pa30BaTeIbHbIE PECYPCHI

1. Tennonepenauya u Meramnypruueckas TEIUIOTEXHUKA
https://online.mospolytech.ru/course/view.php?id=283

JIneH3noHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe obecriedyeHue

Ne HaumenoBanue | Pazpadoruyux I1O JocTynHocTb Ccplika Ha Equnbrii
(mpaBoodJianaTen) (IMIeH3MOHHOe, | peecTp POCCHICKUX
cBO0OJHO nporpamm st IBM n
pacnpocrpansieM | B/l (nmpu Haau4nm)
oe)
1. Moii Oduc OO0 "HOBBIE JluueH3noHHOE https:/



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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OBJIAYHLBIE reestr.digital.gov.ru/
TEXHOJOImmn" reestr/301558/?
sphrase 1d=943375

CoBpeMeHHbIe Po(ecCHOHATIBbHBbIE 0a3bl JAHHBIX U HHPOPMAIIMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

Ne HanmenoBanue Ccpbuika Ha pecype | loctynHoCcTh
HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBI

1. |Andopmannonnsie pecypest Cetn http:// www.consultant.ru HoctynHo

Koncynprantlnroc

DJIEKTPOHHO-0MOIMOTEYHbIE CUCTEMbI
Jlanb https://e.lanbook.com/ JloctymHa B ceTn
1. Uurepuer 6e3
OTPaHUYCHUI
IPR Books https://www.iprbookshop.ru/ | loctynHa B cetn
2. WuTepuer 6e3
OTPaHUYCHUI
IIpodeccnonasibubie 0a3b1 JAHHBIX

ba3a naHHBIX Hay4HOM AJIEKTPOHHOMN http://www.elibrary.ru JlocTymHo
1. | GubmmoTexu

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHo

noJuTeMaTHdecKas peepaTHBHO-
2. | 6ubmuorpaduyeckas

MHAYKOMETPHUYECKAs

(bubnmomerpuueckas) 6aza JaHHBIX

MarepuajbHO-TEXHHYECKOe 00ecredeHue

Aynutopun kadenpel «Mertamnyprus» al204, asl205, aB1206, aB1206a ocHaieHb!
HOYTOYKaMH, MPOEKTOPOM, SKPAHOM, YIEOHBIM MaTEPHAIIOM.

MeTozmqecm/le PEKOMEHIANUHN


http://webofscience.com/
http://www.elibrary.ru/
http://www.consultant.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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MeToanyeckne peKOMeHIAMH /sl MPenoaaBaTeisi 10 OPraHU3aNnu
o0yueHust

[Ipu opranuzanuu ydeOHBIX 3aHATUN (JEKUUH, CEMUHAPOB, MPAKTUUYECKUX 3aHATHI,
71a00PaTOPHBIX, CAMOCTOSITENIbHBIX U BBIMIYCKHBIX padoT, a TaKKe KypCOBOT'O MPOEKTHPOBAHMUSA)
ClIelyeT MUCIOJB30BaTh AJIEMEHThl MHTEPAKTUBHOTO OOYUYEHHs Ha BCEX JTarax JJjis BOBJICUCHHS
CTYJEHTOB B Ipoliecc mo3Hauus. [{yist aToro nesecoodbpazHo UCTONIb30BaTh CIEAYIONUE (OPMBI:

— JIMAJIOTOBOE OOYYEHHUE, B XOJI¢ KOTOPOTO OCYIIECTBIISETCS B3aMMOICHCTBHUEC
Mpero/iaBaTesis U CTY/ICHTA;

- MO/JICIIMPOBAHKE, TO €CTh BOCIPOU3BEICHHE B YCIOBHUSIX OOYUYECHHUS I10
NJaHHOW  JUCHUIUIMHE MPOIECCOB, MPOUCXOASIINX B PEAIbHOCTH;

- KOMITIBIOTCPU3alud 06y‘-IeHI/I$I JJIA I/IHTGHCI/I(bI/IKaI_[I/II/I u
pacimpeHust BO3MOYKHOCTEH 00pa30BaTEIBHOTO MPOIECCa;

— WCIOJIb30BaHUE CPEJICTB HATJISJHOCTU: CTEHABl C KOMIUIEKTOM Yy4eOHO-
METOJIMYECKON JIMTEpaTyphl, IUIAKaThl IO TEeMaM, HaTypHble 00pa3lbl, MYJbTUMEAUNHBIE
CHCTEMBI, KApTOTEKy YYeOHBIX BUCOCIANI0B U BHICO(DUIBMOB U JIp.

MeTOIll/I‘lECKI/Ie YKazaHus AJist oﬁyqamumxm 10 OCBOCHHUI0O U CHHUIIJIMHBI

Jnsg mMakcuMallbHOM MHAMBUAyAIM3allMM JAEATEIbHOCTU CTYJIEHTa, Y4eOHBIM IIAHOM
npeaycMaTpuBaeTCs BpeMs Il CAMOCTOSITEIIbHON paOoTHI.

Cpenn OCHOBHBIX BHJOB CaMOCTOSITEIbHOM pabOThl TPaJUIMOHHO  BBIACISIOT:
TBOPUYECKYIO JESATEIIBHOCTh CTYAEHTa B ayJUTOPUM, IIpU BHEAYJIUTOPHBIX KOHTAKTax C
[pernojaBaTesieM Ha KOHCYJbTAlUSAX U JIOMAlllHEed IMOATOTOBKE K JIEKIMSM, CEMMHApCKUM U
MIPAKTUUECKUM 3aHSTHUSM, 3a4eTaM M SK3aMEeHaM, Ipe3eHTalUMsM M JOKJIaJaM; HalMcaHue
pedepaToB, BBHINOIHEHNE Ja00paTOPHBIX U KOHTPOJIBHBIX paboT; yyacTHe B Hay4dHOIl pabore u

mp.
[lenb camocTOSITENBEHOM PabOTHI CTYJIEHTa — OCMBICIIEHHO U CaMOCTOSITEJIbHO paboTaTh
CHauaja C Y4yeOHbIM MaTepuajoM, 3aTeM C HaydHOH uH(popMaluel, 3al0XKUTb OCHOBBI

CaMOOpraHW3allMd ¥ CaMOBOCIMTaHMs C TeM, 4YTOObl IPHUBUTH YMEHHE B JaJbHEHIIeM
HENPEPHIBHO MOBBIIIATH CBOIO MPO(ECCHOHATIBHYIO KBATU(PUKALHUIO.

[InanupoBaHue BpeMEHU Ha CaMOCTOSITENIbHYIO padOTy CTYJEHTaM JIydlle OCYIIECTBISATh
Ha BECh CEMECTp M IpeaycMaTpUBaTh pETyJIsIpHOE IOBTOPEHUE MPONHACHHOIO Y4eOHOTro
MaTepuana.

I[J'ISI yrHY6HeHHOFO HN3YUCHUA PCKOMCEHAYCTCA HCIIOJIb30BATh H3AaHHWA, YKAa3aHHBIC B
CIIMCKE JOIOJHUTEIIFHOM JIUTCPATYPHI.
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DoH/ OLIEHOYHBIX CPEACTB

MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHHs
Jnst  KOHTpOJIST yCIeBaéMOCTM W KauyecTBa OCBOCHUS AUCIUIUIMHBI HACTOSIIEH

MIPOrpaMMOil MPeayCMOTPEHBI CIIETYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIieBaeMOCTH (TEKYILUI KOHTPOJIb);
- IPOMEXYTOYHAs aTTeCTaIus (IK3aMEH).

IIkana u KpUTEPUN OLIEHNBAHUSA Pe3yJIbTATOB 00y4YeHMsI

dopma NPOMeKYTOUHON ATTECTALMH: IK3aMeH.

[IpomexxyTounasi arrectanus oOydarommxcsi B (GopMe 5K3aMEeHa MPOBOIUTCSA 10
pe3yJibTaTaM BBINOJIHEHUS BCEX BUAOB y4eOHOU paOOThl, MPEIyCMOTPEHHBIX yUE€OHBIM IJIAHOM
[0 JAHHOM TUCLUIUIMHE (MOAYJIO), IPU 3TOM YUMUTBHIBAIOTCS PE3yJIbTaThl TEKYILIErO KOHTPOJIS
ycIeBaeMoCTH B TeueHHe cemecTpa. OleHKa CTeneHH JOCTHXKEHHUS O00ydaroluMUCs
IUIAHUPYEMBIX  pe3yJIbTaTOB ~ OOy4YeHUs IO  AWCUUIUIMHE  (MOIYJII0)  TPOBOAMTCS
mpernojaBaTesieM, BEAYLUIUM 3aHATUS MO0 JUCHUIUIMHE (MOAYJIO) METOAOM SKCIEPTHOMN
oueHku. [lo uToram mpoMmeKyTOYHOM aTTeCTallMy MO JUCUUIUIMHE (MOIYJII0) BBICTABISETCS
OLICHKA «OTIUYHO», «XOPOLIO», «yIOBIETBOPUTEIBHO» WIHA «HEYIOBIECTBOPUTEIBLHOY.

OO0s3aTeNbHBIMU  YCIIOBUSAMH TIOATOTOBKUA CTYJEHTa K IPOMEXKYTOUYHOW aTTeCTAIlH
SIBJISICTCS BBITIOJTHEHUE CTYICHTOM BCEX MPEAYCMOTPEHHBIX (DOPM TEKYIIIET0 KOHTPOJIS.

HIxana Onucanue
OLICHUBAHUSA

BrimonHensl Bce BHIBI yueOHOW pPabOThI, MpeaycMOTpEeHHBIE pabodeit
nporpaMMoil. CTyIeHT JOE€MOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHUH,
HABBIKOB, IPEAYCMOTPEHHBIX IIPU W3YyYEHUH AMCLUIUIMHBI, OIEPUPYET
«OTamuHoy» | TPUOOPETEHHBIMU 3HAaHUSMM, YMEHUSMH, HAaBBIKAMH, IPUMEHSET WX B
CUTyallUsIX HOBBIIIEHHON CIOXHOCTU. [Ipy 3TOM MOryT OBITH JOMYILEHBI
HE3HAYUTEJbHbIE OLIMOKH, HETOYHOCTH, 3aTPYAHEHMs NPU aHATUTHUUYECKUX
onepanysx, IEpEeHOCE 3HAHMW W YMEHUH Ha HOBBIE, HECTaHIApTHHIC
CUTyalH.

BeimonnHeHBI  Bce  00s3aTeNbHBIE  YCIOBUS IOATOTOBKH  CTYJCHTa K
MIPOMEKYTOYHOM aTTeCTalliH, MPEAYCMOTPEHHBIE MPOTPAMMON TUCIIUTLITAHBI.
OOyyaromuiics JEMOHCTPUPYET YAaCTUYHOE COOTBETCTBUE CIIEAYIOIINUX
3HaHuW: OCHOB MEXaHUKW SKUJIKOCTE M Ta3oB, [emioreHepaiuud B

«XOopo1Io»

MCTAJUTYPIruiCCKUX Icyax, OJIEMEHTOB U 060pyI[OBaHI/I$I MeYei.
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«Y IOBJIETBOPHU
-TEJIBHO»

BremmonHeHnsl Bce  oOsi3aTeNbHBbIE  YCIOBHUS —MOJATOTOBKHM  CTYIEHTa K
MPOMEXKYTOUHOM aTTecTaluy, MpeayCMOTPEHHBIE MPOTPAMMOMN AUCIUILIHNHBIL.
OOyyaromuiics JAEMOHCTPUPYET HEMOJHOE COOTBETCTBUE  CIEAYIOLIUX
3HaHuil: OCHOB MEXaHUKM IKUAKOCTEH U ra3oB, TemoreHepauuu B
METaJNTypru4eckux  Meyax, OJEeMEHTOB W  OOOpyAOBaHUA  MeEYeil.
JlomyckatoTcss 3HAUMTEIbHBIE OMIMOKH, TPOSBISETCS HEIOCTATOYHOCTh
3HAaHUW, TO PAAY MOKazarene OO0y4arouuiicss HCTBITHIBAET 3HAYUTENbHBIC
3aTpyAHEHHS] TPU OINEPUPOBAHUU 3HAHUSIMU NPU UX MEPEHOCE HA HOBbBIC
CUTYALIMH.

«Heynosnerso-
PHUTEIBHO

He BbimomHeHbl o0O0s3aTelibHBIE  YCIIOBHSI MOATOTOBKM — CTYAEHTa K
IIPOMEKYTOYHOM aTTECTalMu, IIPEAYCMOTPEHHBIE IPOIPaMMON JUCLUIIIINHBL,
WNJINA CryneHT NEMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHUM, YMEHHH,
HAaBBIKOB, IIPEAYCMOTPEHHBIX IPU H3YYEHUU JUCLUIUIMHBI, JOITYyCKaIOTCA
3HAUUTEJIbHBIE OIIMOKH, MPOSIBIISAETCS OTCYTCTBHE 3HAHUMN, yMEHUH,
HaBBIKOB M0 psAQy MOKa3aTelaed, CTYJEHT HCIBITHIBAET 3HAYUTEIIbHBIC
3aTpyAHEHMS IIPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSAMU IIPU UX IIEPEHOCE Ha
HOBBIE CUTYalLlUH.

OuneHouHbIe cpeacrea

7.3.1. Texyuiuii KOHTPOJIb
B mnpomecce o00yueHHsS HCIONB3YIOTCS OIIGHOYHBIE CPEICTBA PYOEKHOTO KOHTPOJIS

YCIIEBAEMOCTHU U IPOMC)KYTOUYHBIX aTTGCTaIII/Iﬁ " CIICAYIOIINE BU/JbI CaMOCTOSITEILHOM pa6OTI>II

— UTEHHE pPEKOMEHJOBAaHHOM JIMTEpaTypbl IIPU IMOArOTOBKE K JIEKIIMOHHBIM,

MPaKTUYECKUM M CAMOCTOSITENbHBIM (KOHTPOJIbHBIM) 3a/IaHUSIM;

- 0J1aHKOBOE U KOMIIBIOTCPHOC TECTUPOBAHUE,

—  pedepatsi, noxnaasl Ha CHK.

[InaHupoBaHre BpeMEHH Ha CAMOCTOATENbHYIO Pa0OTy CTyAEHTaM JIydllle OCYIIECTBIATh

Ha BECh CEMECTp U IMpelyCMAaTpUBaTh PETYJSIPHOE IOBTOPEHUE MPOWIEHHOrO Y4YeOHOTo

MarepHania.

Jnst yriryOJIGHHOTO HW3Y4YEHUsI PEKOMEHIYETCS HCIOJIb30BaTh WM3JaHUs, yKa3aHHBIE B

CIIMCKE JTONIOJHUTEIBHOM JINTEpaTyphI.

Jnst pacmimpeHus 3HaHHMI ClIeAyeT MCIOJIb30BAaTh CBENICHMS, OyYeHHbIe U3 MHTEepHEeT-

HCTOYHHUKOB Ha COOTBETCTBYIOIINUX caﬁTax, a TaKyKC MPOBOAUTL IMOMCK B Pa3IMYHBIX CUCTEMAX,

Takux Kak Yandex, Rambler, u moysb30BaThCs CHCNHAIU3UPOBAHHBIMA CANTaMH, TAKUMU Kak

www.anticor.ru, http:/www.naukaran.ru, http://www.maik.ru u Apyrumu, peKOMeHI0BaHHBIMU
IpernoaaBaTeeM Ha JEKIMOHHBIX 3aHATHSAX.
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7.3.2. [IpomexxyTOUHas aTTeCTalus
[lepeuenp KOMIETEHINH C YKa3aHUEM 3TaloB UX (GOPMUPOBAHUS B IpoOIECCE

OCBOEHHs 00pa30BaTEILHON IPOTrPAMMBI.
B pesynbrare OCBOCHUS JUCLUTIINHBI (Momys) bopMupyrorcs
CIIEAYIOIINE KOMIIETEHIMH:

Kon B pe3ysabTare ocBoOeHUs1 00pa30BaTebHOI MPOrpaMMbl 00y4aroUIUiics
KOMIIeTeHIIUH J0JI2KeH 00J1a1aTh
OIIK-1 CriocoOHOCTRIO pemaTh 3aJa4d NMPO(EecCHOHAIBHONW JesITeIbHOCTH,

OpuUMCHAA METOAbLI MOACIUPOBAHUA, MATEMATUYCCKOIO aHaIn3a,

CCTCCTBCHHOHAYYHBIC U O6I_L[€I/IH)KeHepHBIe 3HaHH.

B mporecce ocBoeHusi 00pa3oBaTENbHON MPOTPaMMBI JaHHBIE KOMIIETEHIIUH, B TOM
YHCJIe UX OT/AEIbHBIC KOMIIOHEHTBI, (JOPMHUPYIOTCS TIO3TAITHO B XOJI€ OCBOCHHUSI 00YYaIOIMHUCS
JTUCHMILTAH (MOJyJieH), MPaKkTHK B COOTBETCTBHU C YYECOHBIM IUIAHOM W KaJCHIApHBIM
rpadgukoM ydeOHOTO Ipoliecca.

KOHTpOJIbele BOIIPOCHI JIJIA l'lpOMe)KyTO‘IHOi;I aTreCcrTalumn

1. CpoiicTBa ra3oB M XHJAKOCTEH: TEKy4eCTb, BA3KOCTb, TEINIOPU3NYECKUE CBONCTBA,
MOHSTHE «UICATBHON» U «PEaTbHOW» KUIKOCTH,
2. YpaBHEHHE HEPA3PHIBHOCTHU (CIUIOIIHOCTH) U €r0 (PU3NYECKUI CMBICI.
3. ®opMupoBaHUE THAPOAMHAMUUYECKOTO IOTPAHUYHOTO CJIOSI HA TBEPAON MTOBEPXHOCTH,
00TEKaEMOH MOTOKOM JKUIKOCTH.
4. IlpuHIMIBI BBIBOJA YpaBHEHUS Jiiiepa.
5. TpyOka Toka U JTUHUM TOKa. YpaBHeHue bepHymiu nns TpyOKu Toka HAealbHOU
KHUJIKOCTH.
6. [lepeuncinte uneHsl ypaBHeHUs bepHyUIH, UX pa3MEpPHOCTb.
7. Ilotepu naBiaeHUs NpU ABMKEHUU NIOTOKA PEAaTbHON KHUIKOCTH.
8. Craruka ra3oB. Kak u3mensercs naBieHue razos 1o Beicote? [1o rimyoune?
9. IlpuHIMIBI pacyeTa BHICOTHI IBIMOBOM TPYOBI.
10. PacueTsl ropenus Tommsa. Iloka3aTs Ha npuMepe pacdeTa ropeHus Im® romosora
MeTaHa.
11. Beiciiast ¥ HA3MIas TEIUIOTA CrOPAHUS TOILIMBA.
12. [lonHoe u HenosHOe ropeHue ToruBa. Koadduuuent pacxoaa Bo3ayxa.
13. Cxema pacuera cocTaBa M KOJMYECTBA MPOJYKTOB ropeHus Torumsa. Ilokasars Ha
puMepe
14. Kak paccunutaTh He0OOXOIUMOE KOJMYECTBO BO3/IyXa JJIsl TOJIHOTO CTOPAHUS €IUHUIIBI
TorunBa’?
15. Kamopumerpuueckas, TeOpeTUUECKass U JACHCTBUTEIbHAS TEMIIEpaTypbl TOPEHUS
TOIINBA.
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16. Jlnst 4ero cocTaBmsOT MaTepUaIbHBINA OalaHC TOpeHus?

17. ITupomeTpuueckuii ko3 dunnent. Ero 3HadueHne 115 pa3HbIX KOHCTPYKITUHN TTeUEH.

18. OrueynopHble MaTepuabl, padoune u (GU3nUecKre CBOMCTBA U MIPOU3BOJICTBO.

19. Knaccudukaiys orHeymnopHbIX MaTEPHAIOB 110 XHMHUKO-MUHEPATIOTHYECKOMY COCTaBY.
20. Tenmou30NSIMOHHBIE MaTEPHAIIBI U UX POJIb B TETIOBOM paboTe meueil.
21.TennoTexHUYECKHE OCHOBBI YTUJIM3AIIMN TEIIA IBIMOBBIX Ta30B.

22. TennoyTUIN3alMOHHBIE YCTPOMCTBA, MX KOHCTPYKTUBHBIE PA3HOBUIHOCTH.

23.CxeMbl JBUKEHUS TEINIOHOCUTENIEH B TEIUIOYTUIIN3AIMOHHBIX YCTAHOBKAX.

24. PereHepaTUBHbBIE YCTPOUCTBA, NX OCOOCHHOCTH, IPUMEHEHUE.
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