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1. IEJIX OCBOEHUSA

1.1 | Lens quctmminHbl — chOpMHUPOBATH 3HAHUSA O TEIUIOBBIX TPOIieccax IPH MPOM3BOACTBE H 00pabOTKE METAaIUIOB; HAYIHTh
MeTo/aM NMPHUMEHEHHsI OCHOBHBIX 3aKOHOMEPHOCTEH 3THX MPOLIECCOB Ul aHAIN3a U pacdeTa KOHCTPYKTUBHBIX U
9KCILUTYyaTallMOHHBIX TaPaMETPOB METAJUTYPTHIECKUX arperaToB, 00eCeyNBaOIINX BBICOKOE Ka9eCTBO
METaJUIONPOAYKIMH ¥ SHEProcOepeKeHNe IPH BHIIIOJTHEHHH HOPMATHBOB I10 3AIIUTE OKPYKAIOIIEH CPeIbl.

2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT'PAMMBI

Hukn (pazmem) OI: b1.0

2.1 | TpeOoBaHnus K NpeABapUTEIbLHON MOATOTOBKE 00y4aromerocs:

2.1.1 | ®usuka

2.1.2 | Xumusa

2.1.3 | Maremartuka

2.2 | AucuumuinHbl (MOAYJIM) U NPAKTHKH, AJI51 KOTOPBIX OCBOEHUE JAHHOM JMCHUIIIMHBI (MOAYJI51) HE00X0AMMO KaK
npeuiecTByoliee:

2.2.1 | HayuHo-uccnenoBarensckas padbora

3. PE3YJIBTATBI OBYYEHMUS 1O JUCHUNIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMU
KOMIIETEHIIUSAMUA

YK-1: CniocoGeH ocymiecTB/ISITh IOUMCK, KPUTHYECKUI aHAJM3 U CUHTe3 HHPOpPMAaLMHi, yMeHUe aHAJIU3HPOBATh NPOLECChl U
CHCTEeMBI C HCTO0JIb30BAHHEM COOTBETCTBYIOLIUX AHATUTHYECKHX, BBIYUCTHTEIbHBIX H IKCIIePUMEHTAIBHBIX METO/I0B,
NMPUMEHSTh CHCTEMHBIH MOAXO0A AJS pellleHls] MOCTABJIeHHBIX 3a1a4

YK-1.3: Bblﬁl/lpaeT ONTHUMAJILHBIH BAPHAHT pelIeHUus 3aa4d ¢ HCIIOJb30BAHUEM COOTBETCTBYIOIIIUX METOA0B

3HaTh:

VYK-1.3-31 nepapxuio MaTeMaTuuecKuX Moieler (0T (yHIaMEeHTaJIbHBIX 3aKOHOB COXPAHEHHUS 10 HHTETPAIBHBIX YPaBHEHUH U
KPHUTEPUAIBHBIX 3aBHCUMOCTEH ) I ONHCAHUS TSIUIOQU3HYESCKUX ITPOLIECCOB

VYK-1.3-32 MeTO0JIOTHIO TEOPHH MTOJ00MS [UIs Tepexoa oT quddhepeHnnanbHbIX YpaBHEHU I K 0000IEHHBIM KPUTEPHATEHBIM
3aBHCHUMOCTSIM U ITAHUPOBAHHS SKCIIEPUMEHTOB

YMmeTh:

VYK-1.3-V1 ananm3upoBats 1 KiIaccu(HUIIMPOBATH TPAHUYHBIC YCIOBHUS M PSKUMBI TCUCHUS (JAMUHAPHBINA/TYpOYIICHTHBIN) s
BBIOOpA
aIeKBaTHOW MaTeMaTHYECKOH MOJIEIH 3aJadn

VYK-1.3-Y2 npumensarts uaTerpansHble Metoap! (bepHyium, 6ananc UMITyIbca/SHEPTUH) Ul pacyeTa napaMeTpoB IOTOKOB B
THITOBBIX
HMH)XEHEPHBIX CHCTEMax

Baagern:

VK-1.3-B1 HaBBIKOM CHHTE3a 3HAaHUH U3 PA3IUUHBIX pa3fesoB (THAPOIUHAMHUKA, TETJIONEPEHOC) AT MOCTPOCHUS KOMIUICKCHOM
MOJIEJH TEIUIO(U3NIECKOro IpolLecca WK anmnapara

VK-1.3-B2 HaBBIKaMU KPUTHUECKON OLIEHKH TSI HHTEPIPETalluy Pe3yIbTaTOB 3KCIIEPUMEHTATIbHBIX UCCIeI0BAHMUI, BKITIOUas
COIMOCTABIEHHUE C TEOPETHYECKUMH MOJEISIMH U aHAIIN3 IPUYUH PACXOXKICHUN

4. CTPYKTYPA U COIEPKAHUE

Koa HaumenoBanue pasnenoB u Tem /Buj 3auatTus/ | Cemect | YHaco | Kommere | Jlureparyp | Ilpumeuanue
3aHATH p/ Kype B H- a M.
f 101014 pecypesi
Pasnea 1. F'ugporazoamnammuka
1.1 OCHOBHBIE TTOHATUS MEXAHUKH KUIKOCTEH U 4 0,3 JI1.3J12.3
ra3oB: CIUIONIHAs Cpena, IIIOTHOCTh, BEKTOP 21

CKOPOCTH, HJIeaibHa ¥ peabHas! KUIKOCTb.
®opmyna HeroToHa [1s KacaTenbHOTO
HaIlpsDKeHUS TPEHUs. YpaBHEHHE
HEpa3pBIBHOCTH. YpaBHeHHE Ditnepa /Jlex/

1.2 Ypasuenne HaBre-Crokca. Pesxxumsl TeueHns 4 0,4 JI1.3J12.3
peanbHOM xunkoctu. Kpurepuit PeitHonbaca. 21
IToctanoBKa 3a7aun U1 pacyeTa JBHKCHUS
skunkoctr. CTaTuka KUIKOCTEN U ra3oB. /JIek/




1.3 OeMeHTHI TeOpUH THIPOANHAMUYECKOTO 0,4 JI1.3J12.3
MOTPAaHUYHOTO cios. YpaBHeHus [Ipanars. 21
‘YpaBHeHHE ITOTOKA UMITyJIbCa [T TOTPAaHUYHOTO
cios (YpaBuenne Kapmana). Pacuer
JAMHUHAPHOTO ITOTPAHUYHOTO CJIOSl HAa OCHOBE
UHTETpajJbHOTO MeTona. /JIex/

1.4 YpaBuenue bepuymm s cTpyiku Toka 0,4 JI1.3J12.3
UJeaIbHOM JKUIKOCTH U JIJISl TOTOKA pealbHOU 91
XKHUIKOCTU. Pacuer moTephb AaBiIeHHS HA TPEHHE U
Ha MECTHBIE COIIPOTUBIICHUS. YpaBHEHHE
bepuymnu s cTpyiku Toka
HACAITBHOMN JKHIKOCTH U JUIS TIOTOKA peasIbHOM
KUIKOCTH. Pacder moTeps NaBieHus Ha TpEeHUE U
Ha MECTHBIE CONPOTHBIEHHUI. OCOOCHHOCTH
CTpyHHOro TeueHus. Mi3MeHeHne 0OCHOBHBIX
XapaKTEPUCTUK OCECHMMETPHIHOM
TypOyJIEHTHO! CTPYH (JaBJICHHUS, TOTOKOB
UMITyJIbCa U KHHETUYECKOM SHEpTUH, 0CEBOH
CKOPOCTH, 00BEMHOTO pacxo/a) 1o ee JJTHHE.

1.5 JlamunapHoe u TypOyJIeHTHOE TeUeHUe 0,3 JI1.3J12.2
JKUIKocTel u ra3oB. /IIp/ JI2.3

€]

1.6 T'uoponmaaMudeckuii morpaHngHbIH cioi. /IIp/ 0,3 JI1.3J12.2

J12.3
21

1.7 IIpopaboTKa JIEKIIMOHHOTO MaTepurana, 24 JI1.1
MaTepuaia MpakTHYeCKUX 3aHATui. Beinonnenue JI1.3J12.2
nmomarHero 3afgaaus Ne 1. /Cp/ JI2.3

21
Pa3znen 2. KouBexkuus

2.1 OCHOBHBIE NIOJIOKEHUS TIEPEHOCA TEIUIOTHL. Tpu 0,3 JI1.3J12.3
Buja TernaooOMeHa. OCHOBHBIC MTOHATHS 21
KOHBEKTHBHOTO TEILIONEPEHOCA,
muddepeHnnanbHOe ypaBHEHHE KOHBEKTHBHOM
terootnadn. Juddepennuansnoe ypaBHeHNE
sHeprun ypre- Kupxroda u ero perrenue.

TennoBoil NOrpaHUYHBIN CIIOM, KPUTEPUIL
Hpasnris. /Jlex/

2.2 PacueT TennoBoro norpaHu4HoOr CIo0s MpU 0,3 JI1.3J12.3
JJAMUHAPHOM PEXXHUME TCUCHUS KUIKOCTH. 21
YpaBHEHUS! KOHBEKTUBHOH TETIIOOTAAYHN NPH
BBIHYKJICHHOM JIBIDKEHUH B Oe3pa3MepHOM
(xpuTepuanbHOM) BHJIE U OCOOCHHOCTH HX
HCIIOJIB30BAHMS TIPH MPAKTHIECKUX PACUETAX.

KonBekTuBHas TEIIOOTaua PU CBOOOTHOM
JBIDKCHUH. YPaBHEHNSI KOHBEKTHBHON
TEIUIOOT/IauH NIPU CBOOOTHOM IBIKEHHH B
Oe3pasMepHOM (KpUTEPHATEHOM) BHIC U
0COOCHHOCTH MX UCIIOIb30BaHUS MIPH
npakTHYecKuX pacuerax. /Jlex/
2.3 KonBekTuBHbIH TemioooMeH, yactb 1. /IIp/ 0,3 JI1.3J12.3
21

2.4 KoHBekTuBHBIH TemioooMeH, yactb 2. /IIp/ 0,3 JI1.3J12.3

€]

2.5 IIpopaboTka JEKIIMOHHOTO MaTepHaa, 20 JI1.3J12.2
Marepuaia JI2.3
npakTHYeckux 3austuii. /Cp/ €|

Pasnea 3. TensionpoBoaHOCTH




3.1

OCHOBHBIE IOHATHS TEOPUU TETIIOMPOBOJHOCTH.
HduddepernnansHoe ypaBHEHHE
HECTallMOHAPHOU

TETIONPOBOJHOCTHU M YCIOBHS OJHO3HAYHOCTH
JUISt

ero peuienus. Ilepenaua temna npu
CTallMOHAPHON

TEIUIONPOBOIHOCTH Yepe3 OIHO- U
MHOTOCJIOHHYIO

TUIOCKYIO CTEHKY IPHU IPAaHUYHBIX YCIOBHIX
MIepBOTO U TpeTbero poja. Ilepenaua Termna npu
CTALMOHAPHOM TETUIONPOBOJHOCTH Yepe3
HITHHAPHYECKYIO OTHO- U MHOTOCIIOHHYTO
CTEHKY

0,3

JI1.3J12.3
€]

3.2

Mertons! pereHus 3a/1a9 HeCTallHOHAPHOM
TeIUIONPOBOAHOCTH. HecTannmonapHas
TETUIONPOBOHOCTH MPY TPAHUYHBIX YCIOBHUIX
TIEPBOTO U TPEThero pona. Obiiee pemeHne
YpaBHEHUS HECTAlMOHAPHOM TETIIOMPOBOAHOCTH
"

€ro HCTIOJIb30BaHUE IS CITy4asi TEPMHUECKH
MacCCHBHEBIX Tell. O0Iee pemeHne ypaBHeHUS
HECTAIlMOHAPHON TETUIOMPOBOIHOCTH U €TO
WCIIOJIb30BaHUE [T CIy4asi TEPMUUYECKU TOHKUX

0,3

JI1.3J12.3
€|

33

CranmoHapHast TETUIOTPOBOTHOCTE, YacTh 1. /TIp/

0,3

JI1.3J12.3
o1

34

CranmoHapHast TETIOTPOBOIHOCTE, YacTh 2. /T1p/

0,3

JI1.3J12.2
J12.3
o1

3.5

Hecrannonapuas TemionpoBogHocTh. /IIp/

0,3

JI1.3]12.2
J12.3
€|

3.6

[popaboTka JIEKIMOHHOTO MaTepHana,
MaTepuana
mpakTrdeckux 3ausatuii. /Cp/

16

JI1.3J12.2
J12.3
o1

Pa3nea 4. PaananuoHHbIi TENJI000MeH

4.1

OCHOBHBIE TIOHATHSI PaJUAIIIOHHOTO ITepeHoca
TernoThl. KonmyecTBeHHBIE XapaKTepUCTUKH
U3JTy4YeHUs]. 3aKOHBI H3Ty4eHHs a0COIIOTHO
yepHoro Tena. [[piMeHeHne OCHOBHBIX 3aKOHOB
U3JTy4eHHUs1 aOCONIIOTHO YEPHOTO U CEPOro Tella K
aQHANU3Y U pacyeTy paaualliOHHOTO
TEII000MeHa.

VYrnoBbie kK03 QUIMEHTHI N3TyUeHHs KaK
NOKA3aTelH, YUYUTHIBAIOIINE TCOMETPHIO
TEeII000MEHHO# crcteMbl. CBOMCTBA CPEeHUX
YITIOBBIX KOA(QOUIMECHTOB U3ITyYEHHS, UX

0,3

JI1.3J12.3
€]

4.2

30HaNBHBIN METOJ pacyeTa paJualliOHHOTO
termioooMeHa. CMmenanHas U GpyHAaMeHTaIbHAS
MIOCTAHOBKH 3aJlauil. 3aMKHYyTas CUCTeMaA U3 2
CEpBIX TeJ, Pa3EeICHHBIX TUaTCPMUICCKON
Cpenoi.

[HeiicTBue 3kpanHo# Termnonsomsiuuu. U3myuenue
yepe3 OKHa Iedr. PaguanoHHsbIi TerooOMeH B
CHCTEME CEpBIX Tell, 3aII0JIHCHHBIX
TIOTJIOIIAOTIE-

n3nyvaronieit cpenoit. 3akon byrepa.

D¢ dexruBHaK

0,3

JI1.3J12.3
€]

43

TernmooOMeH u3nmyunuem, gacts 1. /I1p/

0,3

JI1.3]12.2
J12.3
€|

4.4

TermnooOMeH u3myunuem, 9acts 2. /IIp/

0,3

JI1.3J12.2
J12.3
o1




4.5

TerooOMeH usnydnueM, 4acts 3. /IIp/

0,3

JI1.3]12.2
J12.3
€|

4.6

[TpopaboTka TEeKIHOHHOTO MaTepHaa,
MarepHaia
MIPaKTHYECKHUX 3aHATHI. Beimonnenne

10

JI1.3J12.2
J12.3
o1

Pasneu S. I'enepanusi M yTuiu3anus TelJI0ThI

5.1

Knaccudukanms Tomnmsa, mokazaTenu ero
kadecTBa. Kunetnyeckuit u qudy3moOHHBII
PEXUMBI TOpeHUS ToIuBa. Pacuér
KaJIOPHUMETPHUYECKOH, TEOPETUIECKON U
JefcTBUTeNnbHON TeMiepaTypbl. KoHCTpykimu u
BBEIOOp YCTPOWCTB [UISl CKMT'AHUS TOILINBA.
TernoBsle 3KBUBAJICHTHI CHIPEBBIX MaTepPHAJIOB
MIMXTHL. [ eHepalus TeIIoThI 3a CUET
aNeKTpudecKoil sHeprun. /JIex/

0,4

JI1.3
J11.4712.1
22

52

Buibl BTOpHYHBIX 3HEPropecypcoB Ha
MPENNPHATHN U METOJBI MX UCIIOJIB30BAHUSL.
Crioco0b! yTHIN3AIMH TEIJIOTHI, XapaKTePUCTHKA
TEIUIOOOMEHHBIX yCTpoiicTB. OOLIas Teopus U
pacuer pexyneparopos. [lepenaua TerIoTs
qepes

OpeOpeHHBIE MOBEPXHOCTH MPU TPAHUIHBIX

0,4

JI1.3
J11.4712.1
22

5.3

Knaccudukanms nedeit 1o sHepreTHUECKOMY
MIPU3HAKY, TEXHOJIOTHICCKOMY Ha3HAUCHUIO U
KOHCTPYKTUBHBIM MPU3HAKAaM. THIIOBBIC PEKUMBI
paboTHI TIeueii- TeII00OMEHHUKOB U TICUCH-
TertoreHepaTopoB. OCHOBHBIE ITOKA3aTEIH
TETUIOBOM paboTHI MeUeii: TeMIeparypa,
TEIUIOBOM

pexuM, k03D HUIMESHTHI OJC3HOTO TEILIO- U
TOIDTHBOMCIIONB30BaHMs. TermioBoii 6amaHc
neyen

Y €r0 UCIIOJIb30BaHUE ISl OLICHKU

3¢ PeKTHBHOCTH

pabots! neueit. Knaccuduxanust, pusnyeckue u
SKCIUTyaTallHOHHBIE CBOMCTBA OTHEYIIOPOB.
IIpunnune! BeIOOpa MaTepuana OrHeyopHOH

0,4

54

Pacuer ropenns razoodpazHoro TormuBa.  /IIp/

0,3

JI1.3712.1
22

5.5

Pacuer ropenust sxuaxoro torumsa. /I1p/

0,3

J1.2
22

5.6

Pacyer HarpeBaTeneil 3JEKTPUUECKUX IIEUEH.

0,3

5.7

Pacuet HarpeBareneil 2IEKTPUUECKUX MTEUEH.

I

0,3

5.8

Tem1oBo#i pacyeT MeTaNTIYECKOTO
IPSIMOTPYOHOTO
pexymnepatopa. /IIp/

0,3

59

Pacuet uronsyaroro pexymneparopa. /IIp/

0,3

5.10

[popaboTka JIEKIMOHHOTO MaTepHana,
MaTepuana
MpakTr9Ieckux 3aHsatui. /Cp/

30

JI1.2J11.3
JI1.4J12.1
92

Pazaen 6. KoncTpykuun u Tenjosasi paéora
neve

6.1

Muposoe npousBoacTBo cTanu. [IpousBoacTso
OKAaTHIIIEeH U arsioMepara. [I[pon3BoCTBO KOKca.
KoHcTpyKIust 1 TerioBas padoTa JOMCHHOM
TICYH.

OcobenHocTH TermI000MeHa B ciioe. JIBrmKeHue
ra3oB M IIUXTHI. BoJssHbIE SKBUBAJICHTHI
KYCKOBBIX

MaTepuasoB U ra3os. TUIIMUHOE U3MEHEHHE
TEeMIIepaTypsl IO BBICOTE IeYH. TermoBbie
nporiecchl B 30He (hypm. ['a3oreHepaTopHbIi 1
TOTIOYHBIH PEKUMBI PAOOTHI IAXTHBIX TIeUeit
BeTHOH MeTamuryprud. Crioco0s

0,3

JI1.3
J11.4712.1
22




6.2 KoncTrpykius, ra3oninHaMU9IeCKHi, TETI0BOI 1 4 0,4 JI1.3
TEeMIIepaTypHBIH PEKUMBI Pa0OTH KOHBEpTEpa JI1.4J12.1
yepHO# Metamutyprun. Konseprep npetHoi 22
MeTauTypriud. OcoOOEHHOCTH KOHBEPTUPOBAHHS
MEIHBIX IITEHHOB: TIEPHObI HAKOTUICHUS 1
noTpednenus TeroTel. CriocoOs!
HMHTEHCH(UKAIUH TETIIOBON pabOTHI ITOOBBIX
CTaJICIUIAaBHJIBHBIX arperatos. Jlyrosble mevu:
KOHCTPYKIUS U TETUIOTEXHUIECKas
XapaKTePUCTHKA, CII0cO0 HarpeBa, 0COOCHHOCTH
panuaIoHHOro TermtoooMena. /Jlek/

6.3 TemnoTexHUYECKHE OCHOBBI PAllMOHAILHON 4 0,4
TEXHOJIOTHH HAarpeBa MeTauia repes 00paboTkoi
naByicHreM. [IpoxoHbIC HarpeBaTeIbHbIC TICYH.
Peanu3anus CKOPOCTHOTO KOHBEKTHBHOTO
Harpesa

MeTa/uta. XapakTepUCTHKA OCHOBHBIX TCUCH ISt
Harpesa MeTajuia 1moj TepMooOpaboTKy.
CanouHsle

TepMudeckue rnedd. [leun conpoTHBICHUS
KOCBEHHOT'O ICHCTBUS: UX 00IIas
XapaKTePUCTHKA

6.4 Teun ayst kucnopoaHo-dhakenbHOM iaBku. [leun 4 0,3
c

BEPTUKAIBHBIM PACIIOIO-KeHHEM (aKelia Jist
B3BELICHHOM IUIAaBKU HA LITEHH.
KHMBLOT-arperar.

IIeur BantokoBa [uis I1aBKU pyx U
KOHIICHTPATOB.

6.5 Ileun U1 HEMPEPBIBHOTO MOJYyYEHUSI YEPHOBOU 4 0,4
Menu. OTHEBOE U ANEKTPOIIUTHYECKOE
paduaupoBanne menu. KoHcTpykums medeit nms
obxxura cynb(GHUIHBIX KOHIEHTPATOB B KUTISILEM
cioe. TennoBoil 1 TeMnepaTypHbId PEKUMBL
nporiecca ooxura. OCHOBBI a3pOMHAMHYECKOTO
pacuéra Kumsiiero cios. [IpuHIumEr padoTsl 1
KOHCTPYKIIMH TPyOUaThIX BPAIIAIOLIIXCS MeUeH.
TennoBoii ¥ TeMIIEpaTypHBI PEKUMBI HArpeBa
CBIITyYHX MaTepuanos. [lepcnekTuBHEIE

TCIIJIOBBIC
6.6 Pacyer HarpeBa MeTaia B METOIUYECKON TIEUH. 4 0,3 JI1.3
Mp/ JI1.4J12.1
22
6.7 IIpumepHsbIil pacueT AyroBoOi cTajieniaBUIbHON 4 0,3 JI1.3
meun. /I1p/ J11.4712.1
22
6.8 PacdeT BHeIlIHEro TerioooOMeHa B padbouemM 4 0,3
NPOCTPaHCTBE OTpaXkaresbHOit eun. /T1p/
6.9 IIpopaboTKa JIEKIIMOHHOTO MaTepurana, 4 28 JI1.3
Marepuaia JI1.4J12.1
npakTHYeckux 3aHstuii. /Cp/ 22

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpochl AJil caMOCTOSITEJILHOM MOATOTOBKH K IK3aMeHY (3a4éTy ¢ OlleHKO)

Bormpocs! k 3a4éTy ¢ OLICHKOM.

1. OcHOBHBIE OHATHA MEXaHUKH XKHUJIKOCTEH U ra30B: CKUMaeMas M HeCxkMMaeMast XKHJIKOCTh, UealbHas U peajbHas KUIKOCTh,
BEKTOP CKOPOCTH.

2. IuddepeHimaisHoe ypaBHEHHE HEPA3PhIBHOCTH.

3. YpaBuenus Ditnepa u Ypasuenue HaBbe-Crokca.

4. Cuiibl, IEMCTBYIOIIHE B IBHXKYIIEHCS peaibHOM KUAKOCTH. [[Ba peskuma aBkeHus sxuakoctu. Kputepuit PeitHomnbaca.
ITocTaHoBKa 3a/1auul U1 pacyeTa ABUKECHUS KUIKOCTH.

5. M36pITOUHOE MaBieHne B paboueM IPOCTPAHCTBE MIEYH, 3aII0THEHHOM JIETKHM Ta30M.

6. [TpuHIMn neicTBys IHIMOBOM TPYOBI.

7. DIeMEeHTHI TEOPUH THAPOANHAMIICCKOTO MOTPAaHIMYHOTO CII0s1. [I[pUCTEeHOYHBIH U CBOOOAHBIA TIOTPAaHIYHBIH CIIOH.




8. Tuddepenunansupie ypaBHEHHS JJAMHUHAPHOTO OrpaHn4Horo cios (ypasuenus JI. [lpannris).

9. YpaBHeHHE NMOTOKA UMITyJIbca AT orpanndHoro ciost (ypasHenue T. Kapmana).

10. Pacger maMHHapHOTO MOTPAHUYHOTO CJIOSI HA OCHOBE MHTErPaJIbHOTO METO/a.

11. YpaBuenue bepHymnu i uaeanbHON U peaabHOU KUIKOCTH.

12. PacueT moTeps aBICHUS KUAKOCTH Ha TPEHHUE M HA MECTHBIE COTIPOTHBIICHHS.

13. O6mue cBenenus o TeruioooMene. [IMoTHOCTE MOTOKA TEIIOTHL. TemaooTna4a U Temonepeaaya.

14. MonekynspHas TEeII0NpPOBOAHOCTh. 3akoH Dyphe.

15. KonBekTuBHas Temooraada. 3akoH HeroToHa.

16. TuddepennnanpHOe ypaBHCHHE KOHBEKTHBHOM TEILTOOTAYH.

17. Anddepenumnansaoe ypapHeHne sHeprun. [locTaHoBKa 3314y [U1sl pacyeTa TeMI0BOro MOTOKA MPU TEIUIOOTIaue.
18. TenmoBoit morpannuHslit cioi. Kpurepnit Ilpanaris.

19. Pacuer koa(hpunmenTa TemIooTaaun (JIOKaJIbHOTO M CPETHETO 110 JIMHE) P BBIHYKACHHOM JIa-MUHAPHOM JBH)KEHHN
KHJIKOCTH BJIOJIb IIOCKON TOBEPXHOCTH.

20. Temmootaa4a mpu cBOOOAHOM KoHBeKInH. Kpurepnn Apxumena u ['pacroga.

21. OCHOBHBIC MTOHATHUS PAJAUAIIMOHHOTO TEII000MEHa. CBsI3b MEXKIY SIPKOCTHIO M INIOTHOCTHIO MO-TOKA MOIYCHEPUISCKOTO
N3ITy4CHHS.

22. 3aKOHBI U3ITyYEHIS a0COMIOTHO YEPHOTO TEa.

23. CBoiicTBa YIJI0BbIX KO3()(HUINEHTOB U3ydeHus. YacTHBIE CTyual CUCTEM: JiBe OECKOHEUHBIE Ma-paulelIbHbIE IIACTHHBI,
cUcTeMa JIByX KOHIIGHTPHUECKHX c(hep, BHYTPEHHSI TOBEPXHOCTD Ce-PUIECKOro CETMEHTA U €0 OCHOBAHHE.

24. IlpuMeHeHne 30HaJIBHOTO METO/Ia JUIsl pacyeTa paarualliOHHOIO TeII00OMeHa B Ieyax ¢ Anarep-MUIeCKON cperoil.
25. TennmooOMEH M3Iy4eHHEM B 3aMKHYTOH CHCTEMEN3 ABYX CEpPBIX Tel, Pa3IeleHHBIX AUAaTePMUUIC-CKOI CpeToi.

26. JleiicTBue SKpaHHOU TETION3OIISIIUH.

27. N3ny4yenue yepe3 OKHa MEYH.

28. YpaBHEHUE NIEPEHOCA YHEPTUH U3JIyUYEHUs B MOMIOIIAOLIEH U U3llydarouel cpene. 3akoH byrepa. U3nyuenue razos.
29. OCHOBHBIE TIOJIOXKEHHSI TEOPUH TEIUIONPOBOAHOCTH. JnddepeHnuanpHoe ypaBHEHNE TEIIONPO-BOJHOCTH B JICKAPTOBBIX U
IIHHAPHYECKIX KOOPAWHATAX.

30. Pemmenne ypaBHEHHS TEIIONPOBOJHOCTH MTPU CTAIIMOHAPHOM PEXXKHUME U TPAaHUYHBIX YCIOBUAX MIEPBOTO POAA A
HEOTPaHNYCHHON IJIACTHHBI.

31. Pemenue ypaBHEHHS TEIUIONPOBOAHOCTH MPH CTAIIHOHAPHOM PEKMME M TPAHUYHBIX YCIOBHAX TPETHETO POAA VIS
HEOTPaHNYEHHOH MJIaCTUHBI.

32. Pemenue ypaBHEHHS TEIUIONPOBOAHOCTH MPH CTAIIHOHAPHOM PEKMME M TPAHUYHBIX YCIOBHSAX MEPBOTO POAA VIS
HWIHHIPUYECKON CTEeHKH OECKOHEYHOM ITHBI.

33. Pemenue ypaBHEHHS TEIUIONPOBOAHOCTH MPH CTAIIHOHAPHOM PEKMME M TPAHUYHBIX YCIOBHAX TPETHETO POAA VIS
HWIHHIPUYECKON CTEeHKH OECKOHEYHOM IITHBI.

34. Pemenue ypaBHEHHS TEILIONPOBOIHOCTH NP HECTAIIMOHAPHOM PEXXHUME U TPAaHUYHBIX YCIOBUAX TPETHETo poja It
HEOTPaHNYCHHON IIIIACTHHBI.

35. Pemenue ypaBHEHHS TEIIONPOBOJHOCTH NP HECTAIIMOHAPHOM PEXXHUME U TPAaHUYHBIX YCIOBUAX MEPBOTO POAA A
HEOTPaHNYCHHON IJIACTHHBI.

36. Mcnop30BaHe 3aKOHOMEPHOCTEH PETYIIIPHOTO TEIJIOBOTO PEKUMA JJIS 3KCIIEPUMEHTAIBHOTO OTpeeIeHUS
TETIO(U3NUECKIX CBOWCTB MaTepHalioB M KO3 (UIIMEHTa TEIUIOOTIa M.

37. OcHOBHBIE BHIBI TOIUINBA U UX XapakTepucTHKa. COCTaB M TEIUIOTa CrOPaHUs TOIUIMBA. YCIOBHOE TOTUIMBO.

38. Kunernueckoe ropenue torusa. daken u ppouT ruiamenu. Kosdduiuent pacxoaa Bo3ayxa.

39. Iuddy3nonHOE TOPEHIE TOILUINBA.

40. Pacyer ropenus ToInBa.

41. Knaccudukanms, KOHCTPYKIMH, TPUHIIAI pabOTHI M cXeMa BHIOOpa yCTPOWCTB ISl CKUT'AHUS TOIUIMBA.

42. TennoreHepaius 3a c4eT BRITOPAaHUS IpUMeceil MeTaula U IMHUXThI. TeruIoBoi U TOIUIMBHBIN SKBUBAICHTHI IIHUXTHI.
43. Be16op sekTpoHarpeBaresieil 1 cxeMa ux pacueTa.

44. Knaccuukanus OrHEYITOPHBIX MaTepPHAIOB.

45. dusndeckue CBOUCTBA OTHEYTIOPOB.

46. Paboune cBOHCTBa OTHEYIIOPOB U UX JaOOpaTopHOE OIpeeTICHHE.

47. HedopMOBaHHBIE OTHEYIIOPHBIE U TEIION30JISLIUOHHBIE MaTepHAaIbl.

48. DneMeHTHI KOHCTPYKIUHM METAIUTYPTHUECKHX MTeUei: GyHIaMeHT, Kapkac, pyTepoBKa, BOZOOXJIKIAEMbIC JIEMEHTBHI,
TEXHOJIOTHYECKHE OTBEPCTHS.

49. Kiraccudukanus mnedeii mo s3HepreTHYECKOMy PU3HAKY.

50 TemrepaTypHBIi U TEIUIOBOH PEXHUMBI pabOTHI medd. [Ipon3BOMUTEIHHOCT ITeUH. YACTBHBIA PacXo]] TOIDIHBA U
NIEKTPOIHEPTHH.

51. KoapunmeHT mosre3Horo TemIonconb30BaHus, KO3(Q(UIMEHT NCTIOIb30BaHUS TOIUINBA.

52. TemnoBoii 6ananc neun. CTaTby NPUXOJA TETIOTHI.

53. TemoBoii 6ananc neun. CTaTby pacxoja TETJIOTHL.

54. Buzsl BTOPHYHBIX SHEPTOPECYPCOB M METOBI MX MCIOIb30BaHUsA. COCOOB! YTHIM3ANH TEIUIOTHI AbIMA.

55. Meramindeckue paJuialliOHHbIE PeKyepaTopbl: KOHCTPYKIIMK U OCHOBHBIE XapaKTEPHCTUKH.

56. Metaiuinueckue KOHBEKTUBHBIE PEKYIIEPaTOPBl: KOHCTPYKIUH U OCHOBHBIE XapaKTEPHCTHKH.

57. Kepamuueckue pekynepaTopsl: KOHCTPYKIIUH 1 OCHOBHBIE XapaKTePUCTHUKH.

58. O0mas Teopus U pacdeT peKyIrepaTopoB.

59. YerpoticTBo 1 paboTa KOTJIOB-YTHIA3aTOPOB.

60. KoHcTpykuus u TeruioBast paboTa KOKCOBOIt OaTapen.

61. KorcTpyKmus u TerioBas paboTa JOMEHHOU IEUH.

62. KoHCTpyKIHs U TeIIoBas paboTa KOHBEpTEpa.




63. KoHCTpyKIIHs U TeIIoBas paboTa AyroBOi cTajeIIaBHIbHOMN MEYH.

64. KoHcrpyknus u TeroBas padoTa I1e4u CONPOTHUBIICHHST KOCBEHHOTO JICHCTBHS.

65. Metonuueckasi HarpeBaTelbHas neub. KoHCTpyKIuA U TeroBas pabora.

66. Cagounast TepMrdeckas rmedb. KOHCTpyKIus U TeroBast padoTa.

67. KoHCTpyKIWS ¥ TETIoBask paboTa HHAYKIIMOHHOMN ITeUH.

68. KoHCTpyKIIHs U TEIIOBas paboTa Meyu Uit KACIOPOIHO-(PaKeIbHOH IIaBKH.

69. [1eus BaHrokoBa Ui TUTaBKH Py U KOHIEHTpaToB. KOHCTpYKIMSA U TerioBast pabora.

70. Bpamaroasicst ie4sb AJsi HarpeBa Chllly4ux MarepuaioB. KOHCTpyKIus u TermioBas paboTa.
71. Ileus mst oOxura Marepuaina B KUIsmieM cioe. KoHCTpyKIus u TemsoBas paboTa.

72. IlepcrieKTHBHBIE TEIUIOBBIE arperaTsl MeTaUTypIrHu.

5.2. llepeyeHn paboT, BBINOJIHSEMBIX 110 AMCHUILINHE (Moayai0, npakTuke, HUP) - 3cce, pepepaThl, NpakTHYECKHE H
pacuyeTHo-rpaduveckne padoThbl. KYDCOBbIE PA0OTHI, MPOEKTHI U 1ID.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH BKIIFOYAET B €05l 3aaHusI U1 CAMOCTOSITENBHOTO BEINOIHEHHS U KOHTPOJIBHBIE MEPOIIPHUSATHSL.
Jomamnee 3aganue Ne 1 o pasneny 1

Homamnee 3apanue Ne 2 o paznenam 2,3,4

Tect no pazneny 1

Tect no pazneny 2

Tect no pazneny 3

Tect no pazneny 4

Tect no pazneny 5

Tect mo pazneny 6

5.3. OueHo4Hble MaTepHaJIbl, HCIOJIb3yeMble JJIfl IK3aMeHa (onucanue OMJ1eTOB, TECTOB U T.I1.)

OK3aMeH He IpPeIyCMOTPEH.

5.4. MeToauka OLleHKH OCBOCHMS IMCHUILUIMHBI (MoayJs, npakTuku. HUP)

IIKAJIA OLEHMBAHNSA JOMAIIIHUX 3A JAHNU:

OrieHka "3ayTeHo" - 3a1aHHS BHIIIOJIHEHBI TOJTHOCTHIO,  PAaCYeTh BBIMOIHEHBI BEPHO, TEXHUYECKU IPAMOTHO O(OPMIICHEI.
OrieHka "He 3a4TeHO" - 3aJ]aHusI BBIIIOJHEHBI HE B MIOJHOM 00BbEME, TOMYIICHB! OIIMOKH B pacueTe U UMEIOTCS HEJJOUETHI B
oopMIICHNH 3aTaHHH.

ITpomexxyTo4Has aTTecTalys 0 AUCHUILUTHHE TIpelyCMOTpeHa B popme sKk3aMeHa.

[pu caave KOHTPOJIBLHOM PabOTHI peayCMOTPEHa CHCTEMA OLICHUBAHUSI 10 IATHOANIBHON CUCTEME.
Jliist ycTiemHoHi caady KOHTPOJIBHOM paboThl HEOOXOAMMO TPAMOTHO U BEPHO OTBETHTH HA TEOPETUUECKHE BOIIPOCHI MM PEIIUThH
3aza4y.

ILIKAJIA OLIEHUBAHNS [TPOMEXYTOYHOM ATTECTALIUH:

OrneHKa «OTIMYHO» - 00yUarOMIMIACS TOKa3bIBACT TTyOOKHE, NCUEPIIBIBAIOIINE 3HAHUS B 00beMe MPONIEHHOM TPOTPaMMBl,
YBEpEHHO JICHCTBYET 10 IPUMECHEHUIO TIOTyYSHHBIX 3HAHMH Ha MPAKTHKE, TPAMOTHO U JIOTHYECKH CTPOWHO M3JIaracT MaTepHai
IIpH OTBETE, yMeeT (HOPMYIIMPOBATh BBIBOJIBI U3 H3JI0KCHHOTO TEOPETUUESCKOTO MaTepraia, 3HaeT JOTOIHUTEIHHO
PEKOMEHIOBaHHYIO JIUTEPATYpYy.

O1eHKa «XOPOIII0Y - 00yJarOIHiicS MOKA3bIBACT TBEPABIC U JOCTATOYHO ITOJTHBIC 3HAHUS B 00beMe MPOHICHHON TIPOTPAMMBL,
JIOTyCKaeT He3HAUYUTENbHBIE OMTUOKH MPU OCBEIIEHUH 33JJaHHBIX BOIIPOCOB, MPABUILHO JEHCTBYET IO MPUMEHEHHIO 3HAHUHN Ha
MIPaKTHKE, YSTKO U3JIaracT MaTepuall.

OI1IeHKA «YIOBJICTBOPUTEIILHOY - 00YUAIOIIMIACS MTOKA3hIBACT 3HAHUSA B 00bEME MPOMICHHON MPOTPaMMBI, OTBETHI H3JIaTaeT XOTS U
¢ OmMOKaM¥, HO YBEPEHHO UCTIPABIIEMBIMH TIOCIIE JOMOTHATEIFHBIX W HABOAAIINX BOIIPOCOB, IPABIIIEHO JEHCTBYET 110
MIPUMEHECHUIO 3HAHWHA Ha TIPAKTHKE;

OrieHKa «HEYOBIETBOPUTENHLHOY - O0YJaIOIIUINACS JOMyCKaeT rpyOble OIHOKH B OTBETE, HE TOHUMAET CYIIHOCTH M3J1araeMoro
BOTIpOCa, HE yMEET MPUMEHATh 3HAHUS Ha MPAKTHKE, JaeT HETIOMHBIC OTBETHI HA IOTIOHUTEIHHBIC W HABOAAIINE BOTIPOCHI.

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PexoMen1yemas JinTeparypa

6.1.1. OcHoBHas 1uTEpaTypa

ABTODHI, 3arnaBue bubnuoreka W3naTenscTBo, rox
JI1.1 | Apytionos B.A., Ternodusuka, TeruiorexHuka, | MeTtoxuueckue mocoous Mockga, 2007
JleBunkuiit U.A., TermrooOMern: MexaHuka
[Iu6anos C.H., JKHUIKOCTEH ¥ ra3os:
Kanurtanos B.A. JlabopaTopHBIii TPaKTHKYM
JI1.2 | ApytioHoB B.A., Temnogpusuka, TemmorexHuka, | Mertogumaeckue mocoous Mocksa, 2007
Kanuranos B.A., TEII000MEH:
JleBunkuiit U.A., TennomacconepeHoc.
[u6anos C.H. TorMBO ¥ OTHEYOPEI.
TemmoBas pabota meueii:
JlaGopaTopHBIit TPaKTUKYM




ABTODHI, 3arnaBue bubnuoreka W3narenscTBo, rog

JI1.3 | KpuBannuun B.A., Merannyprudeckas ONEKTPOHHBIA KaTaior Mocksa Meramnyprus, 1986
ApycramoB B.A,, TemiorexHuka .B 2tromax.T1.
Macrtprokos b.C. TeopeTnueckue OCHOBBI:
KpuBangun B.A., y4IeOHHUK

ApyTioHoB B.A.,
MactprokoB  B.C.

JI1.4 | KpuBanauu B.A., Mertamrypruyeckas OJeKTPOHHBIN KaTaior Mocksa Mertamnyprus, 1986
ApycramoB B.A., Terorexnuka .B 2romax. T2.
Mactprokos b.C. Konctpykius u pabota
KpuBanaun B.A, neveii: yaeOHnK

Hesenopmckas U.H,
Ko6Gaxumse B.B.

6.1.2. lonoJHUTEeIbHASA JINTEPATYPA

ABTODBI, 3araBue Bubmmoreka W3naTenbcTBO, TOA

JI2.1 | Coopruukos. Tennotexnuka. Pacuer u Mertoauueckue nocoous Mockga, 2004
KOHCTPYHUPOBAHHUE dJIEMECHTOB
NPOMBILIUICHHBIX MeYei:
YuebHo-MeToan4ecKoe

nocobue
J12.2 | Tumodeena A.C., CnpaBOYHUK ONEKTPOHHBIN KaTaior crapsiit Ockon Poca, 2008
®denuna B.B. TeII0(pH3NKa-MeTaIUTypra:
Tumodeena A.C., yuebHOe mocooue
Denuna B.B.
JI2.3 | KpuBanauu B.A., Tennorexnuka OJEeKTPOHHBIN KaTajaor Mocksa MICuC, 2002
ApyTIOHOB METaJUTyprHIecKOro
B.A.,benoycos B.B. IIPOU3BO/ICTBA.
KpuBangun B.A., T.1.TeopeTndeckne OCHOBBI:
ApyTIOHOB yaeOHOe mocodue

B.A.,benoycos B.B.

6.2. Ilepeuens pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTu « AHTEpHET»

31 Kypc "Temnogusuka" B LMS Canvas https://lms.misis.ru

22 Kypc "Temnorexanka" 8 LMS Canvas https://Ims.misis.ru

6.3 IlepevyeHb MPOrpaMMHOIro od0ecneyeHust

I1.1 MS Office,

I1.2 MS Teams.

6.4. Hepeqeﬂb HH(l)OpMaIIHOHHbIX CIIpaBOYHLIX CUCTEM U npotbeccnouam,m,lx 0a3 JAHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

Ayn. Hasnauenue OcHalieHue
2 Ternodusuka u TEINIOTEXHUKA KOMIIBIOTEP, IPOEKTOP, 3KpaH, HHTEpaKTUBHAS T0CKa
KOMITIEKT  TeMaTWYeCKUX TNPE3CHTAIWW. JIOCTVO K
6 Temnopusmka. TermioTexanka KomnbroTepsl, 10CTyn K HHTEPHETY

8. METOAUYECKHE YKA3AHUA VIS OBYYAIOIIUXCSA

Bech kypc paszeneH Ha caMOCTOSITEIbHBIC B3aUMOCBSI3aHHBIC 9acTH, T.€. UMEeT MOAYIbHOE TIOCTpocHHE. Pa3BuTne
CaMOCTOATENBHOCTH CTYICHTOB JJOCTUTAETCsI HHAWBUIyaTU3allueil TOMallHuX 3alaHui.

Jlexmmu pOBOASATCS C UCMIOTH30BaHIUEM MYJIBTHMEINHHBIX TEXHOJIOTHIA B CIIEIHAIBHO 000PYIOBAaHHBIX ayAUTOPHAX, IPH ITOM
JICKITHOHHBIN MaTepuall IEMOHCTPUPYETCS C HCIOIb30BaHHEeM rpadudeckoro peaakropa Power Point.

Ha npaxkTrueckux 3aHATUSX U MIPH BBHITIOJTHEHUH TOMAITHUX 3aHATUNA OCBAMBAIOTCS KaK KJIACCHUYECKUE METO/IbI PEIICHHUs 3a/1ad, TaK
U C ACTOJIb30BaHIEM aKETOB MIPHUKIIAJHBIX IporpaMM. Takast BOSMOKHOCTE 00€CTICUMBACTCS PAllHOHATEHBIM HCIIOB30BAHUEM
BpEMEHHU MPHU MPOBEACHUH JEKIUI U MPAKTHUYECKUX 3aHATUN C IMUPOKUM MPUBJICUYEHUEM MYJIbTUMETUNHON TEXHUKH, U
COBPEMCHHBIX ITaKETOB MPUKJIATHBIX TPOTPaMM.

JucnuruinHa TpeOyeT 3HAYUTEILHOTO 00beMa CaMOCTOATENbHOM PaboThl. OTIeIbHbIC YUSOHbIC BOMPOCH BBIHOCATCS HA
CaMOCTOSTENFHYIO MIPOPAOOTKY U KOHTPOJIHUPYIOTCS MMOCPEIACTBOM TEKYIIel arTecTannu. [Ipr 5TOM OpraHu3yrOTCS TPYIIOBEIC U
WHIWBUAYAIbHBIC KOHCYIIBTAIIIH.

JI71s yCIemHOro OCBOSHHS JUCIUIUIMHBI 00yJaoIeMycsi HEOOXOAUMO:

1. ITocemats BCe BUABI 3aHATHMA.




2. CBOEBpEMEHHO 3aperuCTPHUPOBAThCA Ha PEKOMEHAOBaHHbIE AEKTPOHHbIE pecypchl - LMS Canvas u MS Teams.

3. Ilpu BO3HUKHOBEHUH JIOOBIX BOIIPOCOB 110 COJCPIKAHUIO Kypca M OpraHu3aliiy paboThl CBOEBPEMEHHO 00pamarhes K
MpernoaaBaTeto (B Yachl OUHBIX KOHCYNbTaIui, yepe3 MS Teams unu LMS Canvas).

4. VImeTh OOCTYH K KOMIIBIOTEPY, IOAKIIOYeHHOMY K ceTd MHTepHeT.

KauecTBeHHOE OCBOEHUE JUCHUTIUIAHBI BO3MOKHO TOJIBKO ITpHU CHUCTEMAaTHYECKOM CaMOCTOSATEIHLHOM pa60Te, YTO NOAACPIKUBACTCA
cucteMoii Texymeit arrectanuu Ha LMS Canvas.




