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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

TEILIOMACCOOFMEHHOE OFEOPY/IOBAHHUE ITPEJIIIPHATHH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
13.03.01 TermmosHepreTrka U TEIUIOTEXHUKA

Hanpasnennocts (mpoduiib/crieniuani3anys) nporpaMmbl
DHeproobecrnieueHne NpeaAnpusTUi

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT 3HEPTETUKH M aBTOMATU3HUPOBAHHBIX CUCTEM

Kadenpa TennmoTeXxHNnYeCKuX U IHEPTETUYECKUX CUCTEM
Kypc 3,4
Cemectp 6,7

Maruauroropck

2021 ronx
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toy Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM ToJy Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTUICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TeIoTeXHUYSCKUX U SHEPTeTHUYECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roay Ha 3acemanHuu kageapbl TerIOTEeXHUYECKUX U SHEPTETHYECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit ET. ITGIHHOpCHKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoenuss aucuuiuimabl (Monyisi) «TemmomaccooOMeHHOE 00OpynIOBaHUE
IPEIIPUATHID) ABJIAIOTCS: 03HAKOMJIEHHE C UCTOPUEN U TEHACHLIUAMHU B Pa3BUTUU TEXHOJIOTUH U
KOHCTPYKIUH TEIIOMacCOOOMEHHBIX YCTAaHOBOK; O3HAKOMJICHHE C OCHOBHBIMU BHUAAMU H
KJaccu(uKanue TerIo0OMEHHOT0 OO0OpYAOBaHMS TPEANpPUATHI; H3ydeHHE KOHCTPYKLUI
TMOY, cioco0oB ynpaBieHUs C LEIbI0 CO3/IaHUSI HEIHEPTOEMKHUX BHICOKOIIPOU3BOIUTEIBHBIX U
skoHOMHYHBIX TMOY; oO0y4eHue CTyaeHTa palHOHAJIbHOMY BBIOOPY KOHCTPYKIMH |
TEXHOJIOTHYECKOMY pacueTy TeIIoOMacCOOOMEHHBIX YCTAaHOBOK IS ONpPEAENICHHBIX MPOIIECCOB;
o0ydeHHne MeToJaM LEeJIecOo00pa3HOil NMPOMBIIUIEHHOW SKCIUIyaTallid MX, HallpaBJICHHBIX Ha
JOCTH>)KECHHE MAKCUMAJIbHOM MPOU3BOAUTENIBHOCTH NP MHHHMMAIIBHBIX 3aTPAaTax M BBICOKOM
KayecTBE TOTOBOM TPOMYKIMH; NpuoOpeTreHre NpopecCHOHATBHBIX HABBIKOB M yMEHHS
rccienoBanus, pacyera U npoektupoBanus TMOY ¢ yuetom ECK/, onbiTa mycka, Halaaku u
AKCIUTyaTallii, OCHOB TEOPUHU TEIJI0-MAacCCOOOMEHA, CBOMCTB MPUMEHSAEMBIX MAaTEPUATIOB, B TOM
quclie HW3OJSAIHOHHBIX B CcOOTBeTCTBUM ¢ TpeboBanusMu PI'OC BO mno HampaBieHHIO
noarotoBku 6akanaBpos 13.03.01 «TermnosHepreTuka v TEIUIOTEXHUKAY.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO NPOrpaMMbl

Hucnumummza TemmomaccooOMeHHOE 000py/IOBaHHWE MPEINPUATHI BXOAUT B YacTh
y4eOHOTo Mm1aHa (OpMUPYEMYIO YHaCTHUKAMH 00pa30BaTeIbHBIX OTHOLIEHUN 00pa30BaTeIbHON
IIPOrPaMMBI.

Js  u3ydeHWs  AMCUMIUIMHBL  HEOOXOAMMBI  3HaHMA  (YMEHHUS,  BIAJCHHS),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Pusuka

Xumus

HauepraTenbHas reoMeTpus U KOMIbIOTEpHast rpaduka

BBenenue B HanpaBieHue

TexHnueckas TepMOJAUHAMUKA

I'mnporazonnHaMuka

TennomaccoobmeH

KoHcTpyKIIMOHHBIE MaTepHallbl IPOMBILIIEHHON TEIUIOIHEPTETUKI

TennosHepreTnyeckue CUCTEMbI IPOMBIIIIEHHBIX MPEATPUATHI

3HaHus (YMEHHUs], BIAJCHUS), TOJYYEHHbIE MPU U3YYEHUU NAHHOW TUCIUIUIMHBI OynyT
HEO0XOAUMBI JUIsl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

[Ipon3BoicTBEHHAS-TEXHOJIOTHYECKAs! TPaKTUKA

CucreMbl IPOMBILUIEHHOTO TEIIOCHA0KEHUS

TemnosHepreTnyeckue CUCTEMBI IPOMBIIIEHHBIX PEATIPUATUI

BricokoTeMmneparypHble PO1ecchl M YCTAaHOBKU

Ternnoo0OMeH U TEMIOBBIE PEKUMBI TPOMBIIIICHHBIX ITeYel

OHepreTuka TemI0TeXHOIOT I

KypcoBas HayuHo-uccienoBarenbckas pabora

[TonroToBka K Mporeaype 3aliThl U 3al11Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

[ToaroroBka k ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

[Ipou3BoicTBEHHAS-TIPEAUIIIOMHAS TPAKTHKA

TenoBele 37EKTPUUECKHUE CTAHIIUU

3 KomnereHnnu o0y4aroiierocs, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrare ocBoeHUsT muCHMIUIMHBI (MOaysi) «TemnoMaccooOMeHHOe 000pyI0BaHNE
MPEIPUATHID 00yJIaroIIMiAcs JOKEH 00J1aaTh CIeTYIOIIUMUA KOMIICTCHIIUSMU:



Kon nunaukaropa

NHnukaTop MOCTHKEHUS KOMIIETCHITUN

[IK-1 Croocoben yuacTBOBaTh B OIEHKE TEXHUYECKOTO COCTOSHUSA, MOAJEPKAHUS U
BOCCTAHOBJICHUSI pabOTOCIIOCOOHOCTH TEIIOMEXaHUYECKOTO OO0OpYIOBaHUS MPOMBIILICHHBIX

TOC

IK-1.1 OneHuBaeT ypoBEHb TEXHUUECKUX PELLIECHUI HAIIPaBJIEHHBIX Ha ITOBBIILIEHUE
3¢ pexTUBHOCTH PaOOTHI TETUIOMEXAaHUYECKOTO 000PYAOBaHUS

[1K-1.2 [IpoBoauT ydeT M aHaIU3 TEXHUKO-DKOHOMUYECKHX IOKa3zarenei paboTsl

TCINIOMCEXAHNYCCKOI'O 060py,[[0BaHI/I${




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4yeTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:
— koHTakTHas padora — 130,45 akas. yacos:
— ayauTopHas — 124 akan. yacos;
— BHeaynuTopHas — 6,45 akaj. 4acos;
— caMocTosTenbpHas padora — 121,85 akan. yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - 9K3aMeH, KypCOBOil TPOEKT, 3a4eT

AynutopHast s
o | KOHTaKTHas pabora E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax 5} Bnu KOHTPOJIS Kon
Pazzen/ Tema 3 (B axaz. acax) = A . p
g 3 ©|caMOCTOSATENFHOH | yCIIeBaeMOCTH U | KOMITETCHIIU
JUCLIATUINHBI . £ < .
O g £ paboTsl MIPOMEXKYTOYHOM u
nmab. | mpakr. | 3 & ATTeCTAIHH
Jlek. < < 11
3aH. 3aH. |Q &
1. Tema 1. TemnooOMeHHOE
000pyIOBaHKE TIPEINPUITHI
ITouck
JOTIOJTHUTENBHOM
uH(popMaIHK 10
3aJaHHOM TeMe
(pabota ¢ — nabopaTopHbIe
oubnuorpagpudec paboTsI,
1.1 1.1 Beenenue 1 4 KHM Hannuue
Marepuagam, KOHCIIEKTOB
CIIPaBOYHHMKAMHU, JIEKIIUH
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMU
). Ipunoxenue 1.
ITouck
JOTIOJTHUTEIHHOM
uHpopMaIHK 10
6 3aJJaHHOU TeME
(pabota ¢
1.2 12 Knaccudpukanus 6ubnuorpagpuaec Hamane
TEII000MEHHOT O 2 4 KHUM KOHCIICKTOB
00opynoBaHHs Marepuaiam, JIeKIUi
CIpaBOYHHUKAMH,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIETUSIMU
). Ilpunosxenue 1.
ITogroroBka k .
— YCTHBIH o1poc
nabopatopHo-
(cobecenoBanme)
MIPAKTUYECKOMY .
1.3 1.3  PekynepaTuBHbIC 3aHATHIO. 1360 ;lTO Hbte
TEII00OMEHHHUKH 6 2/21 4 ITouck aé)OTLII?
HENPEPBIBHOTO JAECHCTBUSI. JIOTIOTHUTETHHON P i
Hanuune
uHpopMaLUy 10
o KOHCIIEKTOB
3aaHHOM TeMe. .
JeKLUH
ITpunoxenue 1.




TTouck
JIOTIOJTHUTEITLHOM
uH(opMaIUHy 10
3aJJaHHOM TeMe

(pabora ¢
14 1.4  PekymnepaTHBHBIC oubnuorpagpuiec Hannune
TEII00OMEHHHUKH 5 4 4 KHM KOHCIIEKTOB
MEPHOAMYECKOTO IEHCTBUS MaTepHuaIaMH, TIEKIUI
CTPaBOYHHUKAMH,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIONIETUSMU
). Hpunoxenue 1.
ITouck
OTIOJIHUTEIbHON Hanuune
15 15 PerenepatuBHbIe A
4 4 | uncdopmaruu no KOHCIIEKTOB
TEIIIO00MEHHUKH . .
3aaHHOH TeMe. JeKLUiH
IIpunoxenue 1.
HWroro no pazneny 18 | 621 20
2. Tema 2. KonTakTHbIE
TEIJIOMacCOOOMEHHBIE  YCTAHOBKH
penpUITHI
ITouck — YCTHBIH ompoc
OIOJIHUTENLHOI | (cobecenoBanme
21 2.1 Kunaccudpukauus 1o A ( . )
2 4 | undopmaruu no ;
Ha3HAUYEHHIO ¥ KOHCTPYKIIUH .
3aaHHOH TeMe. Hanuune
IIpunoxenue 1. KOHCITICKTOB
ITouck — YCTHBIH ompoc
2.2 2.2 “H-d” BmaxwHoro rasa. Y P
JIOTIOJIHUTENBLHOM | (cobecenoBanme)
IToctpoenue IIPOLIECCOB .
4 4 | unpopmanuu mno ;
TeImIoMaccooOMeHa Ha .
3a/laHHON TeMe. Hamane
Jarpamme
[puoxenue 1. KOHCIIEKTOB
TTouck
JIOTIOTHUTENBHOMN Hanuue
2.3 2.3 Jleaspatopsr 2 6 | uadpopmaruu mo KOHCIICKTOB
3a/laHHON TeMe. JEKIUH
IIpunoxenne 1.
IToaroroBka k o
— YCTHBIH OTpoc
nmabopatopHo-
HDAKTHYICCKOM (cobecenoBanue)
2.4 2.4 Ta30XKUOKOCTHBIE U p y ;
JKUJIKOCTHO-)KHUKOCTHBIC SAIVITHIO. — nabopaTopHbIe
4 | 321 6 Tonck paTop
CMecUTeNnbHbIe  (KOHTaKTHBIC) . paboTHr,
JOTOJTHATEHHOM
TEII00OMEHHHUKH Hannune
uHpopMaIH 110
. KOHCIIEKTOB
3aaHHOI TeMe. .
JIeKIUi
IIpunoxenue 1.
Wroro no pazneny 12 | 321 20
3. Tema 3. TepMmuueckre
MPOM3BOICTBEHHBIE
TEIJIOMaCCOOMEHHBIE TIPOLECCHl U
YCTaHOBKH
ITouck — YCTHBIH ompoc
3.1 3.1 Beoinapnsie, Y P
JIOTIOJIHUTENBLHOM | (cobeceroBaHme)
OIIPECHUTEIbHBIE u .
3/11 5 | undopmaru mo ;
KpPHUCTAITH3allMOHHBIC .
3a7aHHOI TeMe. Hannune
YCTaHOBKH.
IIpunoxenne 1. KOHCIIEKTOB




TloaroroBka k

— YCTHBIA OTIPOC

71a00paTOPHO-
patop (cobecenoBanue)
MPAaKTUYECKOMY .
3aHATHIO. !
3.2 3.2 IleperoHHele u — J1abOpaTOpHEBIC
P 6 |43.21 4,45 Towuck DaTop
peKTH()UKAIMOHHBIC YCTAHOBKH . paboTsI,
JIOTIOJIHUTEIBHOMI Hamuue
MH(OpMALLH 110 KOHCIIEKTOB
3aJIaHHOM TeMe. [
IIpunoxenne 1.
TlogroroBka N
A6OPATODHO — YCTHBIN Onpoc
patop (cobecenoBanue)
MPAKTUYECKOMY .
3aHATHIO. !
— nabopaTopHbIe
3.3 3.3 CymmiibHbIe YCTaHOBKH 6 421 4 TTonck AGOTLL:
JIOTIOJTHUTEIIbHOM I?Iannlméz
MH(OpMaLLH 110 KOHCIIEKTOB
3aJIaHHOM TEMe. [
IIpunoxenne 1.
TTouck
JIOTIOJTHUTEbHOU
uH(popMaIMHy 10
3aJaHHOK Teme | yeTHbIi OpoC
abora ¢
(p (cobecenoBanue)
oubnuorpagpuiec .
34 3.4 AOGcopOUMOHHBIE | 3 6 i ;
aIcCOpOLIMOHHBIE arnmapaThl Hamuune
MaTepHaIaMu, COHCIICKTOR
CMPaBOYHHUKAMH, f—
KaTaJoramu,
CIIOBapsIMH,
SHIMKIJIONEIAIMHA
. [Ipunoxenue 1.
18/1 19,4
HWroro no pazneny " 8/5,21 5’
4, Tema 4,
Ten000MeHHUKH-YTHIH3ATOPBI
TTouck
JTIOTOJTHUTENHHOM
uH(popMaIHK 10
3aJIaHHOM TeMeE _ yersii ompoc
(pabota ¢
cobecenoBaHNe
4.1 oubnuorpagpudec ( ﬂ )
TemnooOMeHHUKU-yTHAN3ATOp | 6 2 6 KHUM Ham,/mne
Bl MaTepHaIaMu, COHCIICKTOR
CHpaBO‘{HI/IKaMI/I, HCKHI/Iﬁ
KaTajJoraMH,
CIIOBapsIMH,
SHIOUKJIIOIICAUSIMU
. [Ipunoxenne 1.
Wroro no pazaeny 2 6

5. Tema 5. BwiOOp craHmapTHOTO
000pynoBaHHs




TTouck
JIOTIOJTHUTEITLHOM
uH(opMaIUHy 10

3aJJaHHOM TeMe

— YCTHBIH ompoc

(pabora ¢
oubnuorpagpuiec (COGeceI_[OBaHHe)
5.1 Beibop  craHmapTHOTO ;
6 1 6 KAM
00opynoBaHHA Hasmiume
MaTCpHaTaMH, KOHCIIEKTOB
CTPaBOYHHUKAMH, ekl
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIONIETUSMU
. ITpunoxenue 1.
HUroro no pazaeny 1 6
Hroro 3a cemectp 511/{1 171//19 2 715’4 JK3aMeH
6. Tema 6. Pacuet pexynepaTHBHOTO
TEINIOOOMEHHHKA  HENPEePBIBHOTO
IeHCTBUS
ITouck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHOM TeMe
(pabota ¢ .
GuGnorpaduuec | Yo HPH ONpoc
(cobecenoBanue)
6.1 Pacuer pekynepaTHBHOTO vate KI/I;I;/[J'IaMI/I ;
TEII000MEHHUKA 7 10/31 | 10 P ’ Brimonnenue
. CNIPaBOYHHUKAMH,
HENPepbIBHOTO ICHCTBHSA paznena
KaTaJoTaMH, KYPCOBOTO
CIIOBapsIMH, HpoeKTa,
SHIUKIIOTIE TUSIMU
IToaroroBka k
PAKTHIECKOMY
3aHATHIO.
IIpunoxenne 1.
Hroro no pazaeny 10/31 | 10
7. Tema 7. Pacuer pereHepaTUBHOTO
TEIIOOOMEHHHUKA TEPUOTUUECKOTO
IECUCTBUS
ITounck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHOM TeMe
(pabora c .
Guborpaduuec | o o OMPOC
(cobecenoBanue)
7.1 Pacyer pereHepaTHBHOTO KM ;
TeII000MeHHUKA 7 102,81 | 10 Matepranami, Brimonnenue
N CTPaBOYHHUKAMH,
MEPHOTUYECKOTO ACHCTBUS paznena
KaTaJoTaMH, KYPCOBOTO
CIIOBapsIMH, HpoeKTa,
SHIUKIIOTIETUSIMU
IToaroroBka k
MPAKTHIECKOMY
3aHATHIO.
Ipunoxenue 1.
Hroro no pazaery 10/2,81 | 10




8. Tema 8. Pacuer Hacamo4YHOIO

ckpyObepa. Iloctpoenue mporecca
MEKIY

TEIIOMaccooOMeHa
BO3JyXOM M BOJOH Ha
JMarpaMMe BJIaKHOTO BO3/lyXa.

H-d

8.1 Pacuer
cKkpy0Oepa. [Toctpoenue
mporecca  TerioMaccooOMeHa
MEXIy BO3IyXOM M BOJOI Ha
H-d  amarpamme  BiaXHOTO
BO3IyXa.

HacagO4vYHOIo

10/31

TTouck
JIOTIOJTHUTEIHHOM
uH(popMaIUHy 10

3aJaHHOM TeMe
(pabora ¢
oubnuorpagpuiec
KUM
MaTepHaIaMH,
CIpaBOYHHUKAMH,
KaTajJoraMu,
CIIOBapsIMH,
SHIUKIIONE THUSIMHK
TToaroroBka k
MPaKTUYECKOMY
3aHATHIO.
IIpunoxenue 1.

— YCTHBIHI 0npoc
(cobecenoBanue)

;
Brimonnenue
pasznena
KypCOBOTO
MIPOEKTA.

Hroro no pazneny

10/311

9. Tema 9. Pacuer
pekTHdUKaIKE OHHAPHOW CMECH

nporiecca

9.1 TIloctpoenue paboueii u
PaBHOBECHOH JIMHUM

8/31

ITouck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10

3a/laHHOM Teme
(pabota ¢
6ubmuorpaduuec
KUM
MaTepHaIaMu,
CTIPaBOYHHUKAMH,
KaTaJoraMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMU
IloaroroBka k
PAKTHIECKOMY
3aHATHIO.
IIpunoxenne 1.

— YCTHBII onpoc
(cobecenoBanue)
;
Brimonnenue
pazznena
KypCOBOTO
MPOEKTA.

9.2 Pacuer
PEKTU(UKAIIMOHHOTO allapara

8/31

7,4

ITouck
JIOTIOJTHUTENILHON
uHpopMaIH 110

3aJJaHHOU TeME
(pabota ¢
6ubnuorpagpuaec
KHUM
MaTepHaIaMu,
CIpaBOYHHUKAMH,
KaTaJoramMH,
CIIOBapsIMH,
SHIMKIIONEIUAMHU
IToaroroBka k
MIPaKTUYECKOMY
3aHATHIO.
Ipunoxenue 1.

— YCTHBIH ompoc
(cobecenoBanue)
;
Brimonnenue
pasnena
KypCOBOTO
MIPOEKTA.

Uroro mo pazneny

16/611

14,4

10. Tema 10. TemnoBoii pacuer
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce uzyuenus kypca «TermnomaccooOMeHHOE OOOpYHOBaHUE MPEIIPUITUI»
IPUMEHSIIOTCS CleyIoIIe 00pa3oBaTeIbHbIE TEXHOJIOTUU!

1. UndopmanioHHbIe TEXHOJIOTUN — 00yUYEeHHE B 3JIEKTPOHHOM 00pa3oBaTebHOI cpefie ¢
[ENBI0 PACHIMPEHHs JO0CTyHna K 00pa3oBaTeNbHBIM pecypcaM, JUIsi 4Yero IpH IMPOBEACHUHU
OT-JICJIbHBIX 3aHATUN U OpTraHU3alMd CaMOCTOSITENLHOM pPabOThl CTYIEHTOB MCIOJb3YIOTCS
3IIEK-TPOHHBIE BEPCUH Kypca JEKIHA U pacueTHO-TpapuuecKoi paboTHl.

2. PabGota B kOMaH/ie — COBMECTHAasI JeSTeIbHOCTh CTY/ICHTOB B TPYIINE MPH pacyeTax Ha
NPAaKTUYECKUX U JIAOOPAaTOPHBIX 3aHATHX, HANPABJICHHAS Ha pelIeHue oOIIel 3aaay MmyTeM
CJIOKEHHUSI Pe3yIbTAaTOB MHAUBUIYaJIbHON PaOOThHI YWICHOB FPYIIIIHL.

3. MexaucuuIuinHapHoe 00y4eHHe — UCTIONb30BaHUE 3HAHUH U3 pa3HbIX 00JacTel U ux
CPYIIIUPOBKA B KOHTEKCTE PEIIaEMOM 3aauH.

@DopMbl, METO/IBI U CPEACTBA OPTaHU3ALMH U TPOBEICHHS 00pa30BaTEILHOIO MTpoliecca

a) GopMbI, HaMpaBJICHHBIC HA TEOPETUYECKYIO TOATOTOBKY:

Jlexuus. Vcnonb3yroTcsl TUIBI JIEKUMN: BBOAHAs, MOTHBAallMOHHAs (BO30yXIarouias
MH-TepeC K OCBaMBaeMOMW AWCIUIUIMHE), MOATOTOBUTENbHAsA (TOTOBAIIAS CTYIEHTOB K OoJjee
CIOX-HOMY MaTepuaiy), HWHTerpupyromas (garomas o0 TEOPeTHYECKUN  aHaIu3
MPEIIeCTBYIONIEr0 MaTepuana), yCTAaHOBOYHAs (HAIpaBISIIOIIAs CTYIEHTOB K HCTOYHHKAM
uH(popMaluu A JajdbHeHel caMocTosITenbHOM padoThl). YacTh 3aHATUIN JIEKIIMOHHOTO TUIIA
MIPOBOJATCS B BUJE IPE3CHTALINH.

CopepxaHue U CTPYKTypa JIEKIIMOHHOTO MaTepuasia JOJDKHBI ObITh HAIlpaBJIEHbl Ha
dbop-MUpoOBaHUE Y CTYJCHTOB COOTBETCTBYIOIINUX KOMIIETEHIIUNA U COOTHOCUTHCS C BBIOPaHHBIMH
npenoaaBaTesieM MEeT01aMU KOHTPOJISL U OLIEHKOM UX YCBOEHHUSI.

CamocrosTenbHas ayIuTOpHas W BHeayauTopHas paborta. CamocrosiTenbHass pabota
BBI-TIOJIHAETCS CTYJIEHTOM B UWUTaJbHOM 3ajie OMOJMOTEKH, B YYEOHBIX KaOWHETaxX |
nabopaTopusx, KOMITBIOTEPHBIX KJaccaX, a Takke B JOMAIIHUX YCJIoBHsAX. OpraHuzauus
CaMOCTOSITENIbHOM ~ pa-00Thl  CTyJEHTa MpeaycMaTpUBaeT KOHTPOJIUPYEMBIH JOCTYN K
nabopaTopHOMY 000PYI0BaHMIO, TPpUOOpaM, 0a3am JIaHHBIX, K pecypcy MHTEepHeT.

CamocrosaTenbHass paboTa CTYIEHTOB MOJKperysercs y4yeOHO-METOJUUECKUM MU
MH(OPMaLMOHHBIM 00ECIIeYeHNEM, BKIIOYAIOIINM YU€OHUKH, y4eOHO-METOJUUECKHE 1Toco0us,
KOHCIIEKTBHI JIEKLIHH, yueOHOE MPOrpaMMHOe oOecrieueHue.

Koncynpramusa. [IpenycmarpuBaercss MONy4eHHE CTYIAEHTaMH MpOo(eCcCHOHATbHBIX
KOH-CYJIbTAllMi ¥ TIOMOIIY CO CTOPOHBI IPENIOAABATEIIS.

0) popMbl, HarIpaBJIEHHbIE HA TPAKTUYECKYIO IIOJTOTOBKY:

[IpakTuyeckoe 3anarue. Jta opma 00yueHHsI HarpaBiieHa HA IPAKTUYECKOE OCBOCHUE U
3aKperyIeHHe TEOPETUUECKOT0 MaTepHala, U3JI0KEHHOTO Ha JeKIHUX.

JlaGoparopnast pabota. JlaGoparopHas paboTa JODKHA TIOMOYb MPAKTUYECKOMY
OCBOEHHUIO HAyYHO - TEOPETHUECKUX OCHOB M3y4yaeMOW TUCIUIUIMHBI, IPHOOPETEHUIO HABBIKOB
HKCIEPUMEHTANBbHOM paboThl. [Ipu mpoBeneHnn 1ab0paToOpHBIX paboT MCIOIB3YIOTCS TECTHI 110
paszziesiaM B MHTEPaKTUBHOU opMe.

6 YueOHO-MeTOqUYECKOE 00ecTedeH e CAMOCTOSITeJIbHOW PadoThl 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeeHUsI IPOMEKYTOYHOH aTTecTaluu
IIpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUTTIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. Jlapkumn, /1. K. TermmomaccooOMeHHOE 000pyI0BaHHE IPEATPUSITHI | ydeOHOE



noco6ue uist By30B / J1. K. Jlapkun. — 2-e u3a. — Mocksa : M3narensctBo HOpaiit, 2020. — 246
c. — (Beicmee obpaszoBanue). — ISBN 978-5-534-12032-5. — Tekcer : anexrponnsiii // DbC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/446682

2. Hasmees IO.I'., TermooOmennsie ammapatel TOC : yueb. mocobue it By30B. /
Haswmees FO.I'., JlaBeirun B.M. - M. : U3narensckuii mom MOU, 2019. - ISBN 978-5-383-01193-5
- Texkcr : onekrpounsiii // DOBC "Koncyaprant cryngenta"  [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785383011935.html - Pexxum nocrtyma : 1o nozmnucke.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Ilpumeps 1 3a1a4u 110 TeIIOMaccooOMeny : yueoHoe nmocobue / B. C. Jlorunos, A. B.
Kpaiinos, B. E. FOxHoB [u ap.]. — 4-e u3x., ctep. — Cankr-IlerepOypr : JIanp, 2019. — 256 ¢. —
ISBN 978-5-8114-1132-0. — Tekct : snekrponnsiid // Jlanb : 31eKTpOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/112072 — Pexum poctyma: s aBTOPHU3.
MOJIb-30BaTENEH.

2. Kwmakun, JI. U. TemnomaccooOMeHHbIE MpolecChl U 000pYyAOBaHHWE B JIETKOH U

TEK-CTUJIBHON MPOMBIIICHHOCTH  yueb. mocooue / JL.U. Kmakun. — Mocksa : UTHOPA-M,
2018. — 295 c. — (Bricmice obpazoBanue: bakanaspuar). — wWww.dx.doi.org/10.12737/20523. -
ISBN 978-5-16-011953-3. - Texct : JJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/814542 — Pesxum jgocTyra: Mo MO IIHCKe.

3. [aiixyTauHoBa, M. K. Pacuer  pekTH(UKALIMOHHOW  yCTAaHOBKH:

Vuebno-meroauueckoe mocooue / Hlaiixyraunoa M.K., [Jlepsruna H.B., Byprokun @.A. -
KpacHo-s1p.:COVY, 2016. - 170 c.: ISBN 978-5-7638-3590-8. - Tekct : anexrponnsri. - URL:
https://znanium.com/catalog/product/978768 — Pesxum gocTyra: 1o Mo ImrcKe.

4. bpono FO.M., CrmpaBoyHMK 1O TEIUIOOOMEHHBIM ammapaTam HapoTypOMHHBIX
ycranoBok / bpogos FO.M., Aponcon K.D. - M. : Usnmarenbckuit jom MDU, 2017. - ISBN
978-5-383-01111-9 - Tekcrt : anexrpounsiii // DBC "KoncynbranT cryaenta” : [caitr]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011119.html - Pexxum goctyma : o momucKe.

B) MeToauyeckue ykazaHus:

1. Ockomnxos, C. B. TeromaccooOMeHHOE 000py0BaHHE TPEANPUATHH | METOAMUYECKUE
yKa3aHHs 10 BBIOJHEHHUIO KYPCOBOTO TPOEKTa JUIS CTYACHTOB HAIPaBICHHUS IOJTOTOBKH
"Termosnepreruka" / C. B. Ockonkos, JI. B. Hukonaes ; MI'TY, Kad. TerorexHuYecKux u
IHEPreTUIecKuX cucreM. - Marauroropek : MI'TY, 2012. - 1 snekrpos. ont. auck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1547. pdf&show—dcatalogues/1/1124
725/1547 pdf&view=true - MakpooOBeKT. - TeKCT : 3eKTpOHHBIH. - CBEJICHUS TOCTYITHBI TAKXKE
Ha CD-ROM.

2. Meronnyeckue ykazaHus K  Ja0oOpaTOpHBIM  paboTaM MO  JUCHHUIUIMHE
«TemnoMacco-oOMEHHOE 00OPYJIOBaHHE TPEIIPUIATHN» IS cTyneHToB Hampasienus 13.03.01
(Dnexrponnslit pecypce. [Ipunoxenue 1):

2.1 Kunetnka mporiecca CyIIKH BIaXHBIX TEIl.

2.2 N3yuyenue npoluiecca peKTu(UKauy OMHapHBIX CMECei.

2.3 TerutoBbIe UCTIBITAHUS BOJIOIIOA0TPEBATES - AKKYMYJIATOPA.

2.4 Nzydenue mpoiiecca TermioMaccooOMeHa B HacaJJOuHOM CKpyOoepe

2.5 TermoBoe KCIIBITAHUE PEKYIIEPATUBHOTO CEKIIMOHHOTO TETUIOOOMEHHUKA.
?6 Necnenoranme mnotieccor REIMANURAHUS KNUCTATTARVIOIITAX CS DACTRONOR

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:



IIporpammHoe o0ecnieuenne

HaumenoBanue .
o Ne norosopa Cpoxk neicTBUS TULIEH3UH

MS Windows 7
Professional(uis  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (ms |-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 or 17.09.2007 0eccpouHo
Professional
7Zip CBOOOIHO pacIpOCTPaHIEMOE OECCPOYHO

Ipodeccnonanbubie 0a3bl JAHHBIX U HH)

OPMAIIMOHHBIC CIPABOYHBIC CHCTEMbI

Hassanue xypca

CcrlUika

ApxHuB HayuyHbIX >XypHanoB «HannoHaybHBIM
AJIEKTPOHHO-MH(POPMALIMOHHBIN  KOHLIOPLILYM)
(HIT HOMKOH)

https://archive.neicon.ru/xmlui/

MesxayHapoaHas 6a3a CIpaBOYHBIX M3JAHHM I10
BCceM oTpacisaM 3Hanuii SpringerReference

http://www.springer.com/references

MexnyHapoaHas 0a3a HaydyHBIX MAaTEpPHAIIOB B
o0sacTy  (U3WYSCKUX HAYK W WHKUHHPHHTA

http://materials.springer.com/

Me:xayHapoaHas KOJUJICKII U Hay4YHBIX .
JLYHApoa H YHHBIX http://www.springerprotocols.com/
IIPOTOKOJIOB 110 Ppa3JIM4HBIM OTpacIsAM 3HAaHUU
MexayHapoaHast 0aza TTOJTHOTEKCTOBBIX . .
JLYHApOIIA http://link.springer.com/
»KypHasaoB Springer Journals
MexnyHa Hasda aTUBHas u
CAAYHAPOIL pedep http://scopus.com
ITOJJHOTCKCTOBAsA  CIIpaBOYHas1 Oasza JaHHBIX
MG)I(I[}/'HapOI[HaH HaYKOMCTpHYICCKAA

pedepaTuBHas ¥ IOJIHOTEKCTOBas 0a3a JaHHBIX
Hay4yHbIx u3ganui «Web of sciencey

http://webofscience.com

VYHuBepcuterckas HH(pOpMAMOHHAs cHCTEMa
POCCHUA

https://uisrussia.msu.ru

®denepanbHblii  00pa30BaTENbHBIA  MTOPTAI
OxoHomuKa. Conponorus. MeHepKMEHT

~ |http://ecsocman.hse.ru/

DOnekTpoHHbIe pecypchl oubanoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

Poccuiickas  Tocynapersennas — OMOMMOTEKA. ey rsl.ru/ru/dreaders/catalogues/
Karanoru

@enepanibHOE  TOCYIapPCTBEHHOE — OFOKETHOE

yUpexKICHNIE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
IIPOMBIIIIICHHONW COOCTBEHHOCTHY

Undpopmannonnass cucrema - EnuHoe OKHO

JIOCTYTIa K HH(GOPMAIIMOHHBIM pecypcam

URL.: http://window.edu.ru/

[Touckoras cuctema Axanemusi Google (Google
Scholar)

URL.: https://scholar.google.ru/

HammmonansHas
UH(POPMALIMOHHO-aHAIUTHYECKAsT  CHCTEMa
Poccuiickuii MHAEKC HAYYHOTO ITMTHPOBAHUS

URL.: https://elibrary.ru/project_risc.asp

OnekTpoHHas 0aza MEePUOIUYESCKUX U3TAHHMA

https://dlib.eastview.com/

East View Information Services, OO0 «MIBUC»




9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecledeHUe AUCHUIUINHBI BKIIIOUAET:

VYuebHasg ayauropus U1 IPOBENEHHUsS JICKIHOHHBIX W TMPAKTUYECKUX 3aHATUH
CEeMHMHAPCKOT0 THIA, TPYMIOBBIX M WHIUBHIYaJbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOIS U
IPOMEKYTOUHON aTTeCTallu:

- MyJIbTHUMEIUIIHOE O00O0pyAOBaHHE, CHCTEMa AaBTOMATUYECKOrO 3aIITOPUBAHHS C
9KpaHOM, JI0CKa

AynuTopus Ui IPOBEACHUS MPAKTUIECKUX 3aHATUH CEeMUHAPCKOT0 THIIA, TPYIIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTALU, TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOM aTTeCTal[lH:

- MyJbTUMEIUIHOE 000py0BaHUE (IIPOEKTOP, 3KPaH), J0CKA HUHTEPAKTUBHAS.

JIaGoparopus-Ayauropuss Juld INpOBeIEHUA Ja0OpaTOPHBIX, MPAKTUYECKUX U
JICKIIMOHHBIX 3aHSATHH CEeMHHAPCKOTO THWIIA, TPYNIOBBIX W HHIMBUIYAJIbHBIX KOHCYJIbTAIHH,
TEKYILLEro KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluu:

- J1abopaTopusi TEINIOMAcCOOOMEHHBIX YCTAaHOBOK M IapOTe€HEpaTopoB, J1a0OPaTOPHBINA
CTEH]J 10 M3YYEHHUIO IIpollecca CYIIKM HOPUCTOrO MaTepuala; J1abopaTopHble CTEHABI 110
UCCIIC/IOBAaHUIO TEIJIOBBIX W THIPABINYECKAX XaPaKTEPHCTUK TEIUIOOOMEH-HBIX arlaparoB;
CTEHJ IO W3Y4YEHHIO OCHOB TpaHc(opManuu TEIUIOTHI; JIabopaTopHas YCTaHOBKa I10
TETII000MEHY; TapOTeHEPATOPhI, HOTEHIIMOMETPHI, MUKPOMAaHOMETP; CYIIMIBHBIN mKad.

VY4eOHble ayTUTOPUU AJISl BBIIOJIHEHUS KYypCOBOTO INPOEKTHPOBAHUS, MOMEUICHUS IS
CaMOCTOSITENIbHOM paboThl 00yUarOIIMUXCA:

- mepcoHaibHble KoMmmbloTepbl ¢ maketom MS Office, Beixomom B HHTepHeT U ¢
JOCTYIIOM B SJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHUTETA.

[Tomemienne Ui  XpaHeHUsT U OPOPHIAKTUYECKOTO OOCIYKMBAaHUS  y4eOHOro
000pyI0BaHUSA:

- CTeJUTIaXH, ce bl U1t XpaHeHHs ydeOHOro 000pyI0BaHuUs, HHCTPYMEHTHI JJIsi pEMOHTa
71a00paTOPHOTo 000PYAOBAHHUS.



Mpunoxkenue 1
6. YueOHO-MeTOoAuYeCcKOoe o0ecneyeHrne cCaMOCTOSITeIbHOI PadoThI CTYIeHTOB
Bormpocs! st caMoCcTOATeIbHOM paboThl 00YyUJAIONUXCS IO TEMaM.

Tema 1.1.
1. Bwuasl TermioMaccooOMEHHOT0 000pyI0BaHUS
2. 3HayeHHe TEIJIOMAacCCOOOMEHHOT0 000PYAOBAHUS IS TPOMBIIICHHOCTH
3. IloTpeOHOCTH B TEIIIOMacOOOMEHHOM 000PYAOBAaHUN MTPOMBIIIICHHOCTH.

Tema 1.2.
1. Krnaccudukaius TermiomMaccooOMEHHBIX YCTaHOBOK.
2. Haubounee pacnipocTpaHeHHbIE TEIUIOHOCUTENH, UX CBOMCTBA, 00JaCTh IPUMEHEHHUS.

Tema 1.3.

1. Kiaccudukanus peKyrnepaTUBHBIX TEINIOOOMEHHHKOB.

KoHCTpyKTHUBHBIE 0COOEHHOCTH KOXKYXOTPYOUaThIX TEMIOOOMEHHUKOB.
KoHcTpyKkTHBHBIE 0COOEHHOCTH TUIACTUHYATHIX U CIIUPATBHBIX TEIIOOOMEHHUKOB.
TenoBoil KOHCTPYKTHUBHBIN U TEIJIOBOM MOBEPOUYHBIN pacueThl PeKyIepaTUBHBIX
Ter1000MeHHUKOB. X oco6eHHOCTH.

HcnapurenbHble ycTaHOBKU. X KOHCTPYKTUBHBIE OCOOCHHOCTH.

Krnaccudukanus BEICOKOTEMIIEPATYPHBIX PEKYIIEPAaTHBHBIX TEINIOOOMCHHHUKOB.
KoHCTpyKTHBHBIE 0COOEHHOCTH METAITTIMYECKUX BHICOKOTEMIIEPATypPHBIX PEKYIIEPaTOPOB.
KoHCTpyKTHBHBIE 0COOEHHOCTH KEPAMHUECKUX BBICOKOTEMIIEPATYPHBIX PEKYIIEPAaTOPOB.
Oco0eHHOCTH TEIUIOBOTO pacueTa BEICOKOTEMIIEPATYPHBIX PEKYIepaToOpOB.

10 TenoBeie TpyOsl. Knaccudukamus, KOHCTpYKTUBHbIE OCOOEHHOCTH.

11. OcobGeHHOCTH TEMIOBOTO pacueTa TeIIOBBIX TPYO.

o

©CoNo O

Tema 1.4.

1. PekynepaTuBHBIE TEIUIOOOMEHHUKN TIEPUOMUECKOTO JICHCTBUS, X KOHCTPYKTHBHEIC
0COOEHHOCTH.

2. OCOOEHHOCTH TETIOBOTO pacyueTa TeIUIO0OMEHHUKOB TIEPHUOIHMYECKOTO JICHCTBUSI.

3. T'mapaBnuyeckuii U MPOYHOCTHOHN pacueTsl peKylnepaTUBHBIX TEMI000MEHHHUKOB.

4. PereHepaTHBHBIC TETNIOOOMEHHUKH ITEPHOAMYECKOTO ACHCTBHS, UX KOHCTPYKTUBHBIC
0COOEHHOCTH.
Tema 1.5.

1. OcoOeHHOCTH TEIIOBOTO pacueTa PereHepaTopOB MEPUOTUUECKOTO ICHCTBUSL.
2. KoHCTpyKTHBHBIE 0COOCHHOCTH PEreHEPAaTOPOB HEMPEPHIBHOTO ICHCTBHSL.

Tema 2.1.

1. Knaccudukamus 1 KOHCTPYKTHBHBIE OCOOCHHOCTH KOHTAKTHBIX TEMJIOMAacCOOOMEHHBIX
YCTaHOBOK.

2. Oco0eHHOCTH PabOThI KOHTAKTHBIX TEIUIOOOMEHHBIX alliapaToB.

Tema 2.2.

CgoiicTBa BiakHOTO Bo3ayxa Ha « H-d » muarpamme.

N3o0pakenue nporeccoB TeriooomMena Ha « H-d » nuarpamme.

TennoBoil KOHCTPYKTHBHBIN pacyeT ckpyooepa.

TemnoBoit 6aaHC KOHTAKTHOTO TEIUIOOOMEHHUKA M H300paskeHHe poIieccoB B HeM Ha « H-d
» Juarpamme.

NS

Tema 2.3.
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OU3NKO-XUMHUYECKHE OCOOCHHOCTH MPOIIECCOB BBIIApUBaHUs. TeMiieparypHas Jenpeccusi.
KoHcTpyknuuy BbIIapHBIX alapaToB C €CTECTBEHHOM M MPUHYAUTEIbHON HUPKYIISALUEH
BBIIIAPUBAEMOTr'0 pPacTBOpA.

Tema 2.4.

Oco0eHHOCTH Pa0OTHI TA30)KUAKOCTHBIX TEINIOOOMEHHUKOB
Ha3nauenne KOHTAKTHBIX TEIIOOOMEHHUKOB
KOHCTpYKTHBHBIC KOHTAKTHBIX TEIUIOOOMEHHBIX arapaToB

Tema 3.1.

KoHcTpykTHBHBIE 0COOEHHOCTH KOHTAKTHBIX BBIMTAPHBIX aIIapaToB.
KoHCcTpyKTHBHBIE 0COOEHHOCTH KPUCTAILIM3AIIMOHHBIX YCTAHOBOK.
[IpuHUn NeHCTBUSA U KOHCTPYKTUBHBIE OCOOCHHOCTH OMPECHUTEIBHBIX YCTAaHOBOK.
MHorokopIycHble BbIIIAPHBIE YCTAHOBKU. VX KOHCTPYKTUBHBIE OCOOCHHOCTH.
MHOTOKOpITYCHBIE BaKyyM-HCHIapPUTEIbHBIE YCTAHOBKHU. X KOHCTPYKTUBHBIE OCOOEHHOCTH.
TenoBoii pacueT BhIMAPHBIX YCTAHOBOK.

. TeroBoii GaaHC BBITAPHON YCTAHOBKU HETPEPHIBHOTO ICHCTBHSL.
. OcHOBHBIE (PU3UKO-XMMHUYECKHE CBOWCTBA OMHAPHBIX cMeceil. buHapHble cMecH U3 B3auMHO

PACTBOPUMBIX U BBAUMHOHCPACTBOPHUMBIX KOMITIOHCHTOB.

. ®a3oBbIe AUAarpaMMbl COCTOSIHUS CMECEeH JKUAKOCTEH.
. Azearponnyeckue cmecu. Mx ocobenHoctu.
. JAMCIMIUISIIMOHHBIE YCTaHOBKH, X 0ocobeHHocTu. [Ipoueccsl pa3zaeneHust OMHApHBIX cMecel

Ha t-X,y AuarpamMmme.

Tema 3.2.

Pextudukanuonnsie ycranoBKku. [Iporeccsl MaccooOMeHa B KOJIMauyKOBOK
peKkTU(UKAIIMOHHONW KOJIOHHE.

OmnpeneneHne TEOPETUUECKOTO U JEHCTBUTENFHOIO YHCIIA TAPEJIOK B PeKTU(DUKAITMOHHON
KOJIOHHE.

Tema 3.3.

MexaHn3Mm npolrecca CyIKH BIIaXKHBIX MaTepUaioB. BUbl CBS3aHHOM BIIary.

Ananu3 [ u Il neproaoB cymku MaTepuasoB.

Omnpenenenne pacxoza CyIIMIbHOIO areHTa B IPOLECCE CYILIKH.

[Ipotecc cymiku B TeopeTrudeckom cymuie Ha «H-d» nuarpamme.

TennoBoii GanaHc 1eHCTBUTENBHOTO CYIIUIIA.

Oco0eHHOCTH MPOLIECCOB CYILIKH C PELUPKYISIIeN cymniabHoro aredra. [locrpoenue

nporiecca cymku Ha «H-d» quarpamme.

Oco0eHHOCTH MPOLIECCOB CYIIKH C TPOMEXYTOUHBIM MOJOTPEBOM CYIIMJIBHOIO areHTa.
KoHnBekTHBHas cylIKa Ha ABIMOBBIX Trazax. Cyllka ¢ peUpKYJIALHUENH TOIIOYHbBIX ra30B.

Tewma 3.4.

CopOmmonnbie Tipotiecchbl. AOCOPOCHTHI U aZCOPOSHTHI.

AOGCopOIMOHHBIE TTPOLIECCH M YCTAaHOBKU. MaTepuanbHbIi 6anaHc v MPUHIIUIAATHHBIC
CXEMBI.

ACOOITMOHHBIE MPOIIECCH] H YCTAaHOBKH. [[pHHIMIIHANBEHBIE CXEMBI aICOPOITUN

Tema 4.1.

Hasnadyenue TemnooOMEeHHUKOB-YTHIN3aTOPOB.
OcobeHHOCTH PabOThI TEMII00OMEHHUKOB-YTHIM3aTOPOB.
Tema 4.2.

[Topsimok moadopa CTaHAAPTHOTO 000PYIOBAHUS
KaTanorn ocHOBHOTO CTaHIAPTHOTO 000PYIOBaHHUS



KypcoBoii npoekT

Tema kypcoBoro npoekta: KOHCTPYKTHBHBIN TEIUI0BO# pacyeT TeNmJIoMacco00MeHHOI
YCTAaHOBKH.

KypcoBoil mpoekT BBIMOJHSETCS MO BapHaHTaM U TMPEACTaBISETCS O00YyYarolIMMHCS B
NEYaTHOM M DJIEKTPOHHOM Buje. Llenb BbIMONHEHUS PabOThI — MPUOOpETEeHHE CTyIEeHTaMU
HABBIKOB MPOEKTUPOBAHUS M OCOOCHHOCTEH AKCIUTyaTallMM TeIIOMacCOOOMEHHBIX YCTaHOBOK
HOPENIPUATUM, TEIUIOBBIX pacyeToB IIPOLECCOB, COBEPIIAEMBIX B TEIJIOIHEPreTHYECKUX
YCTAaHOBKaX, YMEHHUW II0JIb30BaTbCA CIPABOYHOM M HOPMATUBHOW JIMTEPATypod IO
TEIUIOPHEPTETUKE, UCII0JIB30BATh PA3IMUHBIE AMArPAMMBI JIJIs pacyeTa NapaMeTpoB U IIPOLIECCOB.

BapuanTbl 3ananuii:

PekyneparuBHbIe TEINIOOOMEHHUKH HETIPEPBIBHOTO JIEHCTBUS: KOXKYXOTPYOHBIE,
IIaCTUHYAThIE, peOPUCThIC, CEKIMOHHBIE,
NEPUOANYECKOr0 AEUCTBUS: BOJOHArPEBATEIN-AKKYMYJIISATOPBI,
pereHepaTuBHbIC TEINIOOOMEHHbBIE annapaThl,
PEKTH(HUKAIMOHHBIE YCTaHOBKH,
CYILINJIa KOHBEKTUBHbBIE U TEPMOPAAUAI[MOHHbIE,
BbIIIAPHbIE YCTAHOBKH.
Coneprkanue:
I'padmueckas yactb: oOuIMil BUJ annapara Ha gucte Al, 3an0JHEeHHBIH HE MeHee uyeM Ha 75%,
3JIEMEHThI YCTAaHOBKH.
[TosicuuTenpHas 3amucKa ¢ pas3jielaMH: XapaKTepUCTHKa anmnapara U NpOoTEKaloUuX B
HEM
IIPOLIECCOB, CXE€Ma YCTAHOBKH, TEINIOBOM M KOHCTPYKTHBHBIM pacyeT, MOBEPOYHBIN
pacyer mpu BBIOOpE THUIIOBOIO O0OPYAOBaHUS, TMAPABIMUYECKUI (a3pOJMHAMUYECKUl) pacyer,
KOMIIOHOBOYHBIN pacyeT, MEXaHWYECKUI pacdyeT U BhIOOp TEIJIOBOW M30JIALIMU, a TaKKe BHIOOP
BCIIOMOTaTeIbHOI0 000PYA0BaHUS.



MpunokeHue 2

Ol lpunoxenue 2

7 OnleHOYHbBIE CPEICTBA MPOBEACHNs MPOMEKYTOUYHOM aTTecTanum (3K3aMeHa)

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLIEHOYHBbIE CPeACTBA /sl NMPOBeAeHUS
MPOMEKYTOYHOM aTTeCTALMHU:

Koo Hnouxamop
UHOUKA | OOCMUICEeHUS. Oyenounvie cpedcmasa
mopa | KomnemeHyuu

IIK-1 — Cnioco6eH y4acTBOBATh B OLICHKE TEXHHYECKOI0 COCTOSIHMSA, NOAIEePKAHUS U BOCCTAHOBJICHMS
PatoToCIOCOOHOCTH TeNJIOMEeXaHN4YecKoro 000pyAoBaHus NpoMbInuieHHbIX TIC

IK-1.1

OueHuBaet
YpPOBEHb
TEXHHYECKU
X PpeLIeHuH
HaIpaBlIeHH
BIX Ha
MOBBIIICHHE
3 pexTrBHO
CTH pPabOTHI
TEIUIOMEXaH
UYIECKOTO
obopyioBaH
ust

3amaua 1. TermoBoil pacueT BOASIHOTO SKOHOMa3epa
3MeeBHUKOBBIN SKOHOMA3ep MapoBOTo KOTJIA TpeJHa3HAuEH ISl 1010 PEBA;

MUTATEILHOW BOABI B KomudectBe Gy oT Temmeparypsl t” mo t". Boxal

TBUKETCST BBEpX MO Tpydam JauamMeTpom da/ch

Koaddunment
TEIIONPOBOAHOCTU MaTepuana CTeHKU A. CpenHsisi CKOpPOCTb JIBUKEHUS
BOJIBI ().

JIpiMoBbie ra3bl (13 % COz u 11 % HyO) nBuxyrcs cBepXy BHU3 B
MEXTPYOHOM TPOCTPAHCTBE CO CpPEOHEHl CKOPOCThIO B Y3KOM CEUYCHHH
TpyOHOTO myuka ®;. Pacxon razoB G;. TemmepaTypa ra3oB Ha BXOJE B
pKOHOMai3ep 1;°, Ha BeIXoAe 1;” (omHA M3 dYETHIpEX TeMIeparyp

HEU3BECTHA). 3aJaHO paclojiokeHHe Tpyd B Mydke (IIaXxMaTHOE WIH

-S
o1=
KOPHJIOPHOE) M OTHOCUTEIbHBIC IMIaru: d2 g

5-92

MIOIIEPEYHBIN

MPOJONBHBII d2 . Co CTOpOHBI Ta30B MOBEPXHOCTH TPYO MOKPHITA)
CI0eM CaXM TOJIIMHOM O°, CO CTOPOHBI BOJIBI - CJI0EM HAKHIK TOJIIHHOMN
Oy Koo ummeHTh! TerionpoBoTHOCTH TIPUHSTE: i caxu A = 0,07 - 0,12

BT/MTPAA 11g yaknmm A= 0,7 - 2,3 BT/MTP3A Oppenenuts nosepxHOCTS

HarpeBa U JJIMHY OTJEIbHBIX CEKIHI (3MEEBUKOB).

3amaua 2. Pacder 1ByXX040BOTO TPyOUaTOTO BO3IYXOIMOAOTPEBATENS

B TpyOuaTOM IBYXXO/J0BOM TEIUIOOOMEHHUKE XOJOJHBIN TETJIOHOCHUTEINb
(Bo3ayx) B KonmuecTBe Gy OKEH HarpeBaThes OT to° 110 th”.

["opsumii TemyoHOCUTENb (JIBIMOBBIE Ta3bl) B KonuyecTBe Gi JBHIKETCS

do/dr cpemHel CKOpOCTBIO ®1, A -
K02((DUIHEHT TEMIONPOBOAHOCTH MaTepHasa, 3 KOTOPOrO M3TOTOBIEHBI
TpyOku. TemmepaTypa AbIMOBBIX I'a30B Ha BXOJIE B TEIIOOOMEHHUK t1’, Ha

BHYTpU TpyO [auaMeTpoMm

BbIXOJ1e 117, (0/THA M3 YETHIPEX TEMIEPATyp HEM3BECTHA).
Bo3ayx IBWXKETCS MOMEPEK TPYOHOTO IMy4dKa CO CpeaHEH CKOPOCTHIO B
Y3KOM CEUEHHHM Iydyka . 3aJaHbl pPACIOJIOKeHHEe TpyO B IydYKe U

. o c51=Sdz . 02:82d
OTHOCHUTEJIbHBIE IIaru: MONEPEUYHbIN Y MIPOIOBHBIN 2.
I lomepu mennomset cocmasnsarom A %.

Onpenenuth HEOOXOAMMYIO TIOBEPXHOCTh HArpeBa, JUIMHY TPYO B OJHOM
XOJIEe U KOJIUYECTBO TPYO, PACIONOKEHHBIX MOMEPEK M BIOIbL IMOTOKA

XOJOAHOTI'O TCIIJIOHOCHUTCIIA.




Koo Unouxamop
UHOUKA | QoCmudICeHUs Oyenounvle cpedcmsa
mopa | KomMnemeHyuu
[1K-1.2 |IIpoBoaut KypcoBoii npoeKT no q1ucuuiinHe
y4eT u(Tema kypcoBoro mnpoekTa: KOHCTpYKTHBHBIA TEIUIOBOM  pacyerT
aHaau3 TEMI0MacCOOOMEHHON yCTaHOBKHU.

TEXHUKO-3KO [KypcoBOI MpOEKT BBIMOJHAETCS IO BapuaHTaM M IPeICTaBIsaeTCs
HOMUYECKHX (0OyYaroIMMHUCS B TNEYAaTHOM M AJIEKTPOHHOM Buje. Llenp BbIMOTHEHHS
nokasarenen paboTbl — MpPUOOPETEHHE CTYJEHTAMH HAaBBIKOB IPOEKTHPOBAHUS MU
paboThI OCOOCHHOCTEH  OJKCIUTyaTalldd  TEIUIOMAacCOOOMEHHBIX  YCTaHOBOK|
TEIUIOMEXaH [IPEANPUATHHA, TEIUIOBBIX pAacyeTOB IPOLIECCOB, COBEPIIAEMBIX B
UYECKOTO  [TETJIOPHEPreTUYECKUX YCTAHOBKAX, YMEHUN MOJB30BAThCS CIIPABOYHOU U
000py/ZI0BaH HOPMATUBHON  JUTEpaTypod MO  TEMJOSHEPreTUKe, HCIOIb30BaTh
us pa3IMyYHbIe TUarpaMMBbl ISl pacueTa mapaMeTpoB U MPOIECCOB.
Bapuanumsi 3a0anuii.

PekynepaTtuBHblE  TEMIOOOMEHHUKM HEMPEPBHIBHOTO  JCHCTBHUS:
KOXKyXOTpYyOHBIE, TITACTUHYATBIC, peOPHUCTHIE, CEKIIHOHHBIE,
NEPUOINIECKOTO JICHCTBHS: BOJOHATPEBATEIN-aKKYMYJIATOPHI,
pereHepaTHBHBIE TEIUIOOOMEHHBIE alllaparsl,

PEeKTH(PHUKAIMOHHBIC YCTaHOBKH,

CyIIUIa KOHBEKTHUBHBIC U TEPMOPATHAIIMOHHBIE,

BBITIAPHBIE YCTAaHOBKH.

Coneprxanue:

- 'padmyeckas yacTh: oOmuM BuA anmapara Ha jgucte Al, 3an0THEHHBIN
He MeHee 4eM Ha 75%, 2JIeMEeHThI YCTaHOBKH.
- IlosicHuTenpHas 3ammcka C pas3jelaMH: XapaKTepUCTHKa ammapara u
MPOTEKAOIMX B HEM TMPOILECCOB, CXEMa YCTAaHOBKH, TEIUIOBOW H
KOHCTPYKTUBHBIA pacyueT, MOBEPOUYHBIH pacyeT NpH BBIOOPE THIIOBOTO
000pyI0BaHUS, THJIPABINYECKUI (aspoarHAMUYECKUIA) pacyer,
KOMITOHOBOYHBIM pacyeT, MeXaHW4YeCKUH pacdeT U BBIOOp TEMJIOBOM

M30JIAIHUH, 4 TAKKE BLI60p BCIIOMOTaTCJIBbHOI'O 060py,HOBaHI/I$I.

0) Ilopsinoxk mpoBeaeHHMs] MPOMEXKYTOUYHOW ATTECTALMM, NMOKA3ATEeJH U KPUTEPHUHU
OllcHMBaHUs (IK3aMeH, 3a4eT, KypCOBOil IPOEKT).
Kputepun oueHkun (B COOTBETCTBUHM € (HOPMUPYEMBIMH KOMIIETEHIUSIMU U
IUTAHUPYEMBIMH pe3ysbTaTaMu 00y4eHus):

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yJaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOoe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBHIMONHSAET TNPAKTHUYECKUE 3aJaHHsi, CBOOOIHO OINEpUpPYeT
3HAHUSIMH, YMEHUSIMH, TTPUMEHSET UX B CUTYallUsIX MOBBIIIEHHON CIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUNU YPOBEHB
c(OPMHPOBAHHOCTH KOMITCTCHLIMH: OCHOBHBIC 3HAHMSA, YMEHHMS OCBOCHBI, HO IOMYCKaIOTCS
HE3HAaYUTeNbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHECHHUSI ITPH aHATUTUYECKUX OMepalusix, mepeHoce
3HaHWI U YMEHU Ha HOBBIC, HECTAHIAPTHBIC CHUTYAIUH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamra) — oOydYaromIMiics TEeMOHCTPUPYET
MIOPOTOBBI YpPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHLIUH: B XOA€ KOHTPOJBHBIX MEPOIPHITUI
JOIYCKalOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHWW, YMEHUN, HaBBIKOB,



OOyJarOIIMICS HWCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHCHUS TPU ONEPUPOBAHUU 3HAHHUSIMH U
YMEHUSIMH TP UX IIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OLICHKY «HEY/I0BJIETBOPUTEILHO» (2 Oaia) — 00yJaronuiicss IEMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, IOMYCKaeT CYIIECTBEHHbIE OIIMOKHU, HE MOKET
MOKAa3aTh UHTEIUICKTYa IbHbIC HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYJO0BJIETBOPUTEJIbHO» (1 Oam1) — o0ydaromuiics HE MOXKET IOKa3aTh
3HaHHUS HAa YPOBHE BOCIPOWM3BEACHHS M OOBSCHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MMPOCTHIX 33j1ad.

Iloka3aTeu U KPUTEPUHU OLIEHMBAHUSI KYPCOBOI'0 MIPOEKTA:
— Ha OLIEHKY «OTJINYHO» (5 6ajuioB) — paboTa BBIMOIHEHA B COOTBETCTBUU C 33JJaHHUEM,
oOyuaronuiicsi ToKa3bIBaeT BHICOKHI YPOBEHb 3HAHUN HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHUS U
00BsicHeHUs! HH(pOPMAINH, HO U MHTEIICKTYAJIbHBIC HABBIKK PELICHUS TPOoOJIeM 1 3a1a4,
HAXO0XJICHUS YHUKAIBbHBIX OTBETOB K ITPOOJIEMaM, OLEHKH M BHIHECEHUSI KPUTHUECKUX CY>KJICHUM;
— Ha OIICHKY «Xopo1o» (4 6amia) — paboTa BRIMOJHEHA B COOTBETCTBUU C 33JJaHUEM,
o0y4aromuiicsi moKa3bIBaeT 3HAHKS HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHUS U OOBICHEHUS
UH(POPMALINHY, HO U UHTEIUICKTyaIbHbIC HABBIKHM PEIICHH TPOOJIEM U 3a/1a4, HAXOXKICHHUS
YHHUKAJIbHBIX OTBETOB K Mpobiemam;
— Ha OIICHKY «Y/10BJIETBOPHUTENbHO» (3 Oaya) — paboTa BBINIOJHEHA B COOTBETCTBUH C
3aJJaHueM, 00YJAIOIIUNCS MTOKA3hIBAET 3HAHKS HAa YPOBHE BOCIIPOU3BEACHUS U O0BICHEHUS
UH(POPMALINHU, HHTEIUICKTYaIbHbIE HABBIKM PEIICHUs POCTHIX 3a7ay;
— Ha OLICHKY «HEeY/I0BJIeTBOPUTEIbHO» (2 6alia) — 3alaHue MpernoiaBaTeis BHITOIHEHO
YaCTUYHO, B TIPOIIECCE 3AIUTHI PA0OTHI 00YUYAIOIIUKACS TOIYCKAET CYIIECTBEHHBIC OTHOKH, HE
MOJKET MO0Ka3aTh MHTEJUICKTYaIbHbIEC HABBIKH PEIICHUS TOCTABICHHOM 3a/1a4H.
— Ha OILICHKY «HeYJ10BJIeTBOPUTEIbHO» (1 0ainT) — 3a7aHne IpenogaBaTess BHIIIOTHEHO
YaCTUYHO, 00y4arOIIUICS HE MOXKET BOCIIPOU3BECTU M OOBSCHUTDH COJEPKAHNUE, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU pEIlIeHUs TOCTAaBICHHOM 3a/1aun.

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

— Ha OIICHKY «3a4Te€H0» — OOYYarOIIUNCS JEMOHCTPUPYET OT BBICOKOTO JO TOPOTOBOTO
ypOBHS CHOPMUPOBAHHOCTH KOMITETEHITHH:

—BCECTOpPOHHEE, CHUCTEeMaTH4ecKoe W TIIyOOKOoe 3HaHWe Y4eOHOro MaTepuana,
CBOOOZHO BBIMIONMHSET TPAKTUYECKUE 3aJaHUs, CBOOOJHO OINEpPUPYET 3HAHHIMH,
YMCHUAMU, IPUMCHACT UX B CUTyallUAX MOBBIIIEHHON CII0KHOCTHU.

—OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAUNTENIbHbIE OITHOKH,
HETOYHOCTH, 3aTPyJHEHUS MPU aHATUTUYECKUX OIEpaIHsIX, IePeHOCe 3HAHUM U YMEHUN
Ha HOBEBIC, HCCTAHJAPTHBIC CUTYyalluU.

—B XOJIe¢ KOHTPOJIbHBIX MEpOMPUATUN JOMYCKAIOTCS OMIMOKH, MPOSBISETCS
OTCYTCTBHE OTACTbHBIX 3HAHUHM, YMEHHH, HABBIKOB, OOYYArOIIMICA WCHBITHIBACT
SHAYUTCJIIBHBIC 3aTPYAHCHUA IIPU OTICPUPOBAHUU 3HAHUAMU U YMCHUAMMU IIPU UX IIEPEHOCE
HA HOBBIE CUTYAIIHH.

— Ha OIICHKY «He3a4YTeHO0» — OOyJalomuiics AEeMOHCTpUpyeT 3HaHus He Oomee 20%
TEOPETUYECKOI0 MarepHuana, MAOMYCKaeT CYIIECTBEHHbIE OIIMOKHA, HE MOXET TM0Ka3aTh
HHTCJICKTYAJIbHBIC HABBIKU PCIICHUS ITPOCTHIX 3a1a4; O6yanOHII/II>'IC$[ HE MOXXET IToKa3aThb 3HAHU S
HA YpPOBHE BOCHpPOM3BENEHUsS U OOBSACHEHHS MHPOpPMAIMK, HE MOXET T0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHWA ITPOCTHIX 3a1a4.



MpunoxkeHue 3

CBOPHUK JIABOPATOPHbIX PABOT
no AUNCUUINIIUHE
«TENNOMACCOBMEHHOE OBOPYONOBAHUE
NPEONPUATUN»



