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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CykKaeHa u 0100peHa s peanusamuu B 2025 - 2026
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa i peanuzamnuu B 2026 - 2027
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kaeapsl TeroTeXHUYECKHX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

HenssMmu ocBoeHMs auCHUIUIMHBL (Moaynsa) «TemromaccooOMeHHOEe 000OpyIOBaHUE
IPEIIPUATHID) SIBISIOTCS: 03HAKOMIIEHUE ¢ UICTOPUEN U TEHJEHIUSMU B Pa3BUTUU TEXHOJIOTUH U
KOHCTPYKIUH TEIJIOMacCOOOMEHHBIX YCTaHOBOK; O3HAKOMJIEHME C OCHOBHBIMH BHJIaMU H
KJaccu(uKanue TeruI000MEHHOTO O0OPYAOBAaHUS NPEANPHATHN; W3Yy4eHHE KOHCTPYKIIHHA
TMOY, cioco6oB yripaBieHusl € 1IeJIbI0 CO3aHHsI HEAHEPTOEMKHX BBICOKOIIPOU3BOUTENBHBIX U
skoHOMHYHBIX TMOY; oOyueHHe CTyIeHTa palUOHAIBHOMY BBIOOPY KOHCTPYKUHUH W
TEXHOJIOTHYECKOMY pacueTy TEIIOMacCOOOMEHHBIX YCTaHOBOK JIJISl OMPEICICHHBIX MPOLIECCOB;
o0ydeHHne METoJaM LeJeco00pa3HON NPOMBILIUIEHHON 3KCIUTyaTallud MX, HAalpaBJIEHHBIX Ha
JOCTHXKEHUE MaKCHUMaJbHOM MPOU3BOJUTENBHOCTH NMPU MHUHUMAIIBHBIX 3aTpaTax U BBICOKOM
KayecTBE TOTOBOW MPOAYKIMH; MpHOOpeTeHne MNpo(hecCHOHANBHBIX HABBIKOB U YMEHHS
uccienoBanus, pacuera u npoexkrupoanuss TMOY ¢ yuerom ECKJI, onbiTa mycka, HaJlaIku U
HKCIUTyaTaI[i, OCHOB TEOPUH TEIIO-MAaCCOOOMEHA, CBOMCTB MPUMEHSIEMbIX MAaTEPUAIOB, B TOM
YUCJe W3OJAIUOHHBIX B cooTBeTcTBHM ¢ TpebdoBanusamu PI'OC BO 1o HampaBieHHIO
noarotoBku 6akanaBpos 13.03.01 «TermnosHepreTuka u TEIUIOTEXHUKAY.

2 MecTO IUCHUILTAHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Hucuunnuna TermoMaccooOMeHHOE 00OpyIOBaHME MPEANPHUATHH BXOIUT B 4YacTb
y4eOHOro 1m1aHa popMupyeMyro yyacTHUKaMu 00pa30oBaTeIbHbIX OTHOIIEHUI 00pa3oBaTeIbHON
IIPOrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCIUTUTNH/ IPAKTUK:

BricokoTeMneparypHbI€ IPOLIECCHl U YCTAHOBKU

[Ipon3BoicTBEHHAS-TEXHOJIOTNYECKas! TPaKTUKA

CucTeMbl IPOMBIIIJICHHOTO TETJIOCHA0KEHUS

TexHosornyeckrue 3HeproHOCUTENN IPEIIPUSITUN

KoHcTpyKIIMOHHBIE MaTepHallbl IPOMBIIIIEHHON TEIUIOOHEPTETUKI

Tennomaccoobmen

I'mpporasonnHamuka

BBeneHune B HanpaBiieHUE

Maremarunka

dusuka

Xumus

3HaHus (YMEHUS, BJaJIeHus), MOJTYYeHHbIE IPU U3yYEHUHU JaHHOW AUCLUILIMHBI OyayT
HEO0XOIUMBI JUIsl U3yUEHUS TUCIUILTNH/TIPAKTHK:

IIpoekTHas nEeATENBHOCTD

TennosHepreTnyeckue CUCTEMbI IPOMBIIUIEHHBIX MPEATPUATUI

ITonroToBka K nporeaype 3aliThl U 3al11Ta BBITYCKHOW KBaTM()PUKALIMOHHOM paboThI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[Ipou3BoicTBEHHAS-TIPEAUIIIOMHAS TPAKTHKA

X 0JIOAUIIbHBIE M KDUOTEHHBIE YCTAHOBKH

TenoBbIe 3N1EKTPUUECKHE CTAHIIUU

DHeprocbepekeHrne 1 BTOPUUYHbIE SHEPTOPECYPCHI

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILVINHBI (MOAYJI51) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThl 00y4eHHU s

B pesynbrare ocBoeHuss AuCIUIUIHHBI (Moayis) «TemmomaccooOMeHHOe 000py0BaHNE
IpEANPUATHIT 00yUJaroIUNCs JOIDKEH 001a1aTh CIISAYIOIIMMU KOMIIETEeHIUSAMU:

KO)] HHJUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIECTCHIITN




[IK-1 Crnocoben ydacTBOBaTh B OIIEGHKE TEXHHYECKOTO COCTOSHUSA, TOAJCPKAHUS H
BOCCTAHOBJICHHSI PabOTOCIOCOOHOCTH TEIMJIOMEXaHHYECKOTO OOOPYIOBAHHS MPOMBIIUICHHBIX

TOC

[K-1.1 OneHuBaeT ypoBEeHb TEXHUYECKUX PELICHUI HAIlPaBJICHHBIX Ha IMOBBIILICHUE
3¢ (HEeKTHBHOCTH PabOTHI TEINIOMEXaHUIECKOTO 000PYyI0BaHUS

I1K-1.2 [IpoBOoAMT y4eT M aHAIU3 TEXHUKO-PKOHOMHYECKHX TOKa3arejield padoThI

TEIJIOMEXaHHYECKOT0 000Dy I0BAHMUS




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— koHTakTHas padora — 130,45 akan. yacos:
— ayauTopHas — 124 akaj. yacos;

— BHeaynuTopHas — 6,45 akaj. 4acos;

— caMocTosTenbpHas padora — 121,85 akan. yacos;
— B (hopMe MpakTUYIeCKoi moaroToBku — 0 akaj. yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jac

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

UHPOPMALIUH T10
3aJlaHHO Teme
(pabora c
6ubnunorpaduyec
KAM
MaTepuaIamMi,
CIPaBOYHHKAMH,
KaTaJoraMu,
CIIOBapsIMH,
SHITUKITIOTIC TUSIMHA
). Ipunoxenwe 1.

AynuropHas ) s
o | xouTaKTHas pabota E 3 dopma TEKyIIEero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B . p Kon
S 3 © | caMOCTOSATENBHOM | yCIIeBaeMOCTH U
JTACIUTUTAHBI 5 [ .. | KoMOeTeHIuH
@) g £ paboThI MIPOMEKYTOUHOMN
nab. |mpakr. [ S &
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | O &
1. Tema 1. TemmooOmeHHOE
000pyIoBaHUE PEATPHUSITHI
Iounck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/1aHHOM TeMe
(pabota c
oubnnorpaguuec
KAM
MaTepuaIamMi,
CIIPaBOYHHKAMH,
KaTaJoraMu,
CIIOBapSIMH,
— nabopaTopHbIe
SHITUKITIOTIC TUSIMHA
). Ipunoxenue 1 pacote;
1.1 Beenenue 6 1 4 P ’ Hannuwne IK-1.1
[Tounck
. KOHCIIEKTOB
JIOTIOTHUTENHOM .
JeKuuit




ITouck
JIOTIOJTHUTEIIEHOM
nH(opManuy 1o
3aJJaHHON TeME

[Tpunoxenue 1.

(pabota c
12 Knaccudukanus oubnmorpaguuec Hannune TK-1.1
TEII000MEHHOT O 2 4 KUM KOHCIIEKTOB K- 1' 2’
00opynoBaHHS MaTepHuaJamH, TIeKIui '
CIPaBOYHHUKAMH,
KaTaJoraMH,
CIIOBapsIMH,
SHIUKIIONE TUSIMHU
). Hpusoxenne 1.
IlonroroBka
nabopaTopHo- — YCTHBIH onpoc
npakTuaeckoMmy | (cobecenoBaHue);
13 PexyneparuBHble 3aHATHIO. — nabopaTopHbIe MK-1.1
TEII00OMEHHHUKH 6 4 IMouck paboTsr; HK-l. 2’
HETIPEPHIBHOTO JEHCTBUSL. JIOTIOJTHUTENILHOU Hamnune '
nH(oOpMaIH IO KOHCIIEKTOB
3a/1aHHOM TeMe. JIeKIUi
[Ipunoxenue 1.
[Tonck
JIOIOIHUATEILHOMN
UH(pOPMAIUH 10
3aaHHON TEME
(pabora c
14 PekyneparuBHbie oubnnorpaguuec Hannune TK-1.1
TEII00OMEHHHUKH 5 4 KUM KOHCIIEKTOB HK-l. 2’
MIEPHOINYECKOTO ACHCTBUS MaTepuaaamu, JeKuuit
CIPaBOYHHKAMH,
KaTaJIoTaMH,
CIIOBApSIMH,
SHIUKIIOTIETUSIMHU
). Ilpunoxenue 1.
[ouck
15 PerenepatuBHsbie 4 4 AOTIOMHHUTCIEHO Hamane TIK-1.1,
TETIIO00MEHHUKH HHq)OpMaVHHH 1o Komeriexton IK-1.2
3aJlaHHOM TeMe. JeKuuit
ITpunoxenue 1.
HWroro no pazngeny 18 20
2. Tema 2. KonTakTHbIE
TEIJIOMacCOOOMEHHBIE  YCTaHOBKH
NPEANPUATUH
[Tounck — YCTHBIH 0Ipoc
21 Knaccnduxanus o , JOTIOHUTEbHOH | (coOecemoBaHue); MK-1.1,
HA3HAYCHHIO W KOHCTPYKIUU 4 niop MALIH 11O Hamnine MK-1.2
3aJIJaHHOM TeMe. KOHCIIEKTOB
[Ipunoxenue 1. JIEKIIUH
2.2 “H-d” Bmaxnoro rasa. Monck | YCTHEIH opoc
JIONIOJHUTENBHOH | (cobecenoBanme);
ITocTpoenue npoueccos|( 4 4 WH(OpMALHH 110 Hanmaue IK-1.1,
TeroMaccooOMeHa Ha . IK-1.2
3aJJaHHOW TeMe. KOHCIICKTOB
JUarpamme .
[Mpunoxenwue 1. JeKuuit
[Touck
JIOTOIHUATEILHOMN Hannuwne MK-1.1
2.3 Jleasparopsl 2 6 “HPOPMALIUH T10 KOHCIIEKTOB l'[K-l. 2’
3aJJaHHOW TeMe. JICKIAN




IToaroroBka k

nabopaTtopHo- — YCTHBII onpoc
MIPAaKTHYECKOM cobeceoBaHue);
24 ['a30)KHOKOCTHBIE u P y | ¢ );
3aHSTHIO. — nabopaTopHbIe
JKHUJIKOCTHO-KHIKOCTHBIE I1K-1.1,
4 6 IMouck paboTsr;
cMecuTeNbHbIle  (KOHTaKTHBIE) . IK-1.2
JIOTIOJTHUTENBHOM Hamaue
TEII00OMEHHHUKH
nH(opMaLIH IO KOHCIIEKTOB
3aJJaHHOU TEME. JIeKIUI
[Ipunoxenue 1.
HUroro no pasaeny 12 20
3. Tema 3. Tepmuueckue
MPON3BOJCTBEHHBIE
TEIIOMAacCOOMEHHBIE TPOLIECCHI
YCTaHOBKH
Iounck — YCTHBIH onpoc
3.1 Beinapssie, . Y P
JIOTIONTHUTENBHOHU | (cobecenoBanue);
OIPECHUTEIIbHBIE u [K-1.1,
3 5 nH(opManuy 1o Hamnune
KpPHUCTAT3allMOHHBIC . IK-1.2
3aJaHHOM TeMe. KOHCIIEKTOB
YCTaHOBKH. .
IMpunoxenwue 1. JICKIHUiT
[Noaroroska k
nabopaTopHO- — YCTHBI# ompoc
npakTHUecKoMy | (cobecenoBanue);
3aHATHIO. — nabopaTopHbIe
3.2 Tleperonnsie u paTop I1K-1.1,
6 4,45 IMouck paboThI;
PEKTU(DUKAIIMOHHBIE YCTAHOBKH N IK-1.2
JIOTIOJTHUTENIBHOM Hammaue
uHDOPMAIHH 1O KOHCIIEKTOB
3a/IaHHOM TeMe. JIeKIUi
[Ipunoxenue 1.
[loaroroska k
nabopaTopHO- — YCTHBI ompoc
NpakTHYecKoMy | (cobecenoBanue);
3aHATHIO. — 1abOpaTOpHBIC TK-1.1
3.3 CymunbHble YCTaHOBKH 6 4 Iouck paboThI; K 1' 2’
JOIOIHUATEILHOMI Hannuwne ’
uHOOPMAIHH 10 KOHCIIEKTOB
3a/IaHHOM TeMe. JIeKIui
[Ipunoxenue 1.
[Tounck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3a/1aHHOM TeMe
(pabora c — YCTHBIA OTIPOC
oubnnorpaguuec | (cobeceoBanue);
34 AGcopOuroHHBIC U rpad ( );
3 6 KHM Hannuwne
a/ICOPOIIMOHHEIE araparsl
MaTepHajIaMu, KOHCIIEKTOB
CIPaBOYHHKAMH, JeKuuit
KaTaJloTaMH,
CIIOBapSIMH,
SHIUKJIOTIE TUSIMU.
[Tpunoxenue 1.
Hroro no pazaeny 18 19,45

4. Tema
Termn000MeHHUKU - YTHIIN3aTOPBI




41
Term1000MeHHUKU-YTUIN3aTOPBL

ITounck
JIOTIOJTHUTEJIbHOU
nH(opManuy 1o

3aJJaHHON TeMe
(pabota c
oubnmorpaguuec
KAM
MaTepuagamu,
CIPaBOYHHKAMU,
KaTaJoraMH,
CIIOBApSIMH,
SHLUKJIOTIETUSIMU.
IMpunoxenue 1.

— YCTHBI onpoc
(cobecenoBanue);
Hanuuue
KOHCIIEKTOB
JIeKIUI

MK-1.1,
IK-1.2

Uroro mo pazneny

5. Tema 5. BblOop cTaHAapTHOIO
000pyHOBaHHS

5.1  Bwibop

CTaHmapTHOTO| o
0o0opynoBaHHS

[Tonck
JIOIOIHUATEILHOMN
UH(pOPMAIUH 10

3a/1aHHOM TeMe
(pabota c
oubnnorpaguuec
KAM
MaTepHajIaMu,
CIPaBOYHHKAMH,
KaTaJloTaMH,
CIIOBAPSIMH,

OHIUKIIOIICAUAMH.

[Ipunoxenue 1.

— YCTHBIH OTIIPOC
(cobecenoBanue);
Hammane
KOHCIICKTOB
JICKUIMHN

IK-1.1,
IK-1.2

Hroro no pazneny

Hroro 3a cemectp

51

17

71,45

OK3aMCH

6. Tema 6. Pacuer pekyrnepaTuBHOTO
TEII000MEHHUKA HETPEPHIBHOTO
IECUCTBUS

6.1 Pacuer pexynepaTHBHOIO
TEIII000MEHHUKA 7
HENPEepPBIBHOTO AEUCTBUS

10

10

[Touck
JIOTIOJTHUTEJILHON
UH(OPMAIHH 10
3aJJaHHOU TeMe
(pabora c
oubnnorpaguuec
KUM
MaTepHaIaMu,
CIPaBOYHHUKAMH,
KaTajoram,
CJIOBApSIMH,
SHIUKJIONEIUSAMHU
[Moaroroska k
MIPAKTHYECKOMY
3aHATHIO.
[Ipunoxenue 1.

— YCTHBII onpoc
(cobecenoBanue);
Brimonnenue
paznena
KypCOBOTO
MIPOEKTA.

[K-1.1,
IK-1.2

Wroro no pazneny

10

10

7. Tema 7. Pacuer pereHepaTHBHOTO
TEINIOOOMEHHUKA  MEPUOTUYECKOTO
IEUCTBUS




ITouck
JIOTOIHUATEIBLHOMN
UHPOPMALIUH T10
3aJIaHHOU TeMe

(pabota c
6ubnuorpaduyec | — ycTHbIH ompoc
7.1 Pacuer pereHepaTHBHOIO KHM (cobecenoanue);
TOIIOOGMOHHIKA 7 10 10 MaTrepHaIamy, Brmonaenne I1K-1.1,
N CIPaBOYHHUKAMU, paszena IK-1.2
MEPHOTUYECKOTO JACHCTBUS
KaTaJoramMu, KypCOBOTO
CIIOBAPSIMH, IPOEKTA.
SHIUKIIOTICTUSIMHU
Ilonroroska
MIPaKTHYECKOMY
3aHSATHIO.
IMpunoxenue 1.
Hroro no pazzpery 10 10
8. Tema 8. Pacuer HacamouHOTO
ckpy0ObOepa. [ToctpoeHue npoieccoB
TEIIOMaccooOMeHa MEXTY
BOo3MyxoM W Bomod wHa H-d
JarpaMMe BIIa)KHOTO rasa.
[Tonck
JIOIOIHUATEILHOMN
UH(pOPMAIUH 10
3aaHHON TEME
(pabora c
8.1 Pacuer HACaJJ0YHOTO oubnuorpaduuec | — YCTHBIH OMPOC
cKkpyObepa. ITocTpoenne KUM (cobecemoBanue);
mporecca  TerioMaccooOMeHa 7 10 8 MaTepUataMy, Brmonnenue I1K-1.1,
MEXIy BO3JAYXOM H BOJOH Ha CIPaBOYHHKAMH, paszena IK-1.2
H-d  nmuarpamme  BIaXHOTO KaTaJIoTaMH, KypCOBOTO
BO3IyXa. CIIOBAPSIMH, IIpoeKTa
SHIUKIIOTIC TUSIMHU
[ToaroroBka k
NPaKTUIECKOMY
3aHSTHIO.
[Tpunoxenue 1.
HWroro no pazaeny 10 8
9. Tema 9. Pacuer mporuecca
pexTudukanyu OUHAPHON CMECH.
[Tounck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3a/1aHHOM TeMe
(pabora c
6ubnuorpaduyec | — ycTHBIH ompoc
9.1 Tloctpoenue paboued u KHM (cobecenosanme);
PAaBHOBECHOU muHuu| 7 8 7 Matepratamd, Bemomenne [K-1.1
N——— CIIPaBOYHHKAMH, pasnena
KaTaJloTaMH, KypCOBOTO
CIIOBapsIMH, MIPOEKTA.
OHIUKIONIC AUSIMHU
IlogroroBka Kk
PaKTUIECKOMY
3aHSTHIO.

[Tpunoxenue 1.




ITouck
JIOTOIHUATEIBLHOMN
UHPOPMALIUH T10
3aJIaHHOU TeMe

(pabota c
6ubnuorpaduyec | — ycTHbIH ompoc
KHM (cobecenoBanue);
9.2 Pacuer 8 74 MaTepuagamy, Beinonnenue MK-1.1
pPeKTH()UKAIMOHHOTO arnmapaTa ! CIPaBOYHHKAMH, paszena '
KaTaJoramMu, KypCOBOTO
CIIOBAPSIMH, IPOEKTA.
SHIUKIIOTICTUSIMHU
Ilonroroska
MIPaKTHYECKOMY
3aHSATHIO.
IMpunoxenue 1.
HUroro no pazaeny 16 | 144
10. Tema 10. TemnoBod pacuer
KOHBEKTHBHO# cymmikd Ha «H-0»
JMarpaMMme BIIaKHOTO rasa.
Iounck
JIOTIOJTHUTEJIbHOU
UHPOPMALIUH T10
3aJlaHHOM TeMe
(pabota c
6ubnuorpaduyec | — ycTHBIH ompoc
10.1 TemnoBoii pacuer KHM (cobecemoBanue);
KOHBEKTHBHOM  CyNIMJIKH Ha 10 8 MaTepuaIaMH, BeimonHenue TK-1.1
«H-d» gmarpamme BIaXHOTO CIPaBOYHHKAMH, pasnena
rasa. KaTaJoramu, KypCOBOTO
CIIOBApSIMH, IIpoeKTa
SHIUKIIOTIC TUSIMHU
[lonroroBka x
PaKTUIECKOMY
3aHSATHIO.
[Tpunoxenue 1.
HWroro no pazaeny 10 8
Hroro 3a cemectp 56 50,4 3a4€T,KII
Hroro no gucuuruiuge 51 17 56 1218 IK3aMCH, KypCOBOH
5 IPOEKT, 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mponecce m3yuenus kypca «TemmomaccooOMeHHOE 00OpYIOBAaHWE TMPEATPUITHIN)
IPUMEHSIIOTCS CleyIolIe 00pa3oBaTeIbHbIE TEXHOJIOTHUU:

1. UndopmanioHHbIe TEXHOJIOTUN — 00y4YeHHE B 3JIEKTPOHHOM 00pa3oBaTeNbHOI cpelie ¢
[ENBI0 PACHIMPEHHs JOCTyna K 00pa3oBaTelbHBIM pecypcaM, JUIsi 4Yero IMpH IMPOBEACHUHU
OT-ZICNIbHBIX 3aHATUN U OpPTraHU3alMd CaMOCTOSITENLHOM pPabOThl CTYAEHTOB MCIOJb3YIOTCS
3IIEK-TPOHHBIE BEPCUH Kypca JEKIH U pacueTHO-TpapuuecKoi paboTHlI.

2. PabGota B KOMaH/ie — COBMECTHAas1 JeSTeIbHOCTh CTY/IEHTOB B TPYIINE MPH pacyeTax Ha
NPAaKTUYECKUX U JIAOOPATOPHBIX 3aHATHX, HANPABJICHHAS Ha peIIeHue OOIIel 3aaay MmyTeM
CJIOKEHHUSI Pe3yIbTAaTOB MHAUBUIYaJIbHON paOOThI YWIEHOB IPYIIIIHL.

3. MexaucuuIuinHapHoe 00y4eHHEe — UCTIONIb30BaHUE 3HAHUH U3 pa3HbIX 00JacTel U ux
CPYIIIUPOBKA B KOHTEKCTE PEIIaEMOM 3aauH.

@®opMbl, METOJIBI M CPEACTBA OPTraHU3AIMU U IPOBEJCHNS 00pa30BaTEIHLHOIO Mpolecca

a) GopMbl, HaMpaBJICHHbIC HA TEOPETUYECKYIO TOATOTOBKY:

Jlexus. Vcmionb3yrOTCsl THIIBI JIEKIWWA: BBOAHAS, MOTHBAIMOHHAs (BO30OyXIaromias
MH-TepeC K OCBaMBaeMOW AWCIUIUIMHE), MOATOTOBUTENbHAA (TOTOBAIIAS CTYIEHTOB K OoJjee
CIOX-HOMY MaTepuaiy), HWHTerpupyromas (maromas OOl TEOPeTHYECKUN  aHaiIu3
MPEIIeCTBYIONIEr0 MaTepuana), yCTAaHOBOYHAs (HAIMpaBISIIOIIAs CTYIEHTOB K HCTOYHHKAM
uH(poOpMaLuu A JajJbHeHIeld caMoCcToATebHOU padoThl). YacTh 3aHATUHN JIEKIIMOHHOTO TUIIA
MIPOBOJATCS B BUJE MIPE3CHTALINH.

CopepxaHue M CTPYKTypa JIEKIIMOHHOTO MaTepuasia JOJDKHBI ObITh HAIlpaBJIEHbl Ha
dbop-MUpoBaHUE Y CTYJEHTOB COOTBETCTBYIOIINUX KOMIIETEHIIUNA U COOTHOCUTHCS C BHIOPAaHHBIMH
npenoaaBaTesieM METO/1aMU KOHTPOJISL U OLIEHKOM UX YCBOEHHUSI.

CaMocrosTenbHasi ayquTOpHas M BHeayauTopHas pabota. CamocrositenbHas paboTa
BBI-TIOJIHAETCS CTYICHTOM B UWUTaJbHOM 3ajie OMOJMOTEKH, B YYCOHBIX KaOMHETaxX U
nabopartopusx, KOMIBIOTEPHBIX KJaccaX, a Takke B JOMAlIHMX YcioBusax. OpraHuzanus
CaMOCTOSITENIbHOM ~ pa-00Thl  CTyJEHTa MpeJycMaTpUBaeT KOHTPOJUPYEMBIH JOCTYN K
nabopaTopHOMY 000PYyI0BaHHIO, PUOOpaM, 0a3am JIaHHBIX, K pecypcy MHTepHeT.

CamocrosaTenbHass paboTa CTYIEHTOB MOJKpErysercs y4yeOHO-METOJUYECKUM U
MH(OPMaLIMOHHBIM 00€CIIeYeHNEM, BKIIOYAIOIINM YU€OHUKH, y4eOHO-METOUYECKHE 1Toco0us,
KOHCIIEKTBHI JIEKLIHH, yueOHOE MPOrpaMMHOe 0OecrieueHue.

Koncynpramusa. [IpenycmarpuBaercss MONy4eHHE CTYIAEHTaMH MPO(eCcCUOHATbHBIX
KOH-CYJIbTAllMH ¥ IOMOIIM CO CTOPOHBI IIPENOIaBATE.

0) popMbl, HarIpaBJIEHHbIE HA TPAKTUYECKYIO IIOJTOTOBKY:

ITpakTuyeckoe 3angatue. Jta opma 0OyueHHsI HalpaBjieHa Ha IPAKTUYECKOE OCBOEHUE U
3aKperyieHue TEOPEeTUIECKOr0 MaTepHralla, U3JI0)KEeHHOTO Ha JICKLUSX.

JIaGoparopHast paOota. JlaGoparopHas paboTa JODKHA IOMOYb MPAKTUYECKOMY
OCBOEHHUIO HAyYHO - TEOPETHUECKUX OCHOB M3y4yaeMOW TUCIUIUIMHBI, IPHOOPETEHUIO HABBIKOB
SKCIIEpUMEHTaIbHOU paboThl. [Ipu mpoBegeHnn 1abopaTOPHBIX pabOT UCMOIB3YIOTCS TECTHI IO
pazzenaM B UHTEPAKTUBHOU opMe.

6 YueOHO-MeTOAHYECKOE 00ecTiedeH e CAMOCTOSITeJIbHOI PadoThl 00y4aKIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. Jlapkun, /1. K. TermmomaccooOMeHHOE 000pyI0BaHUE IPEATPUSITHIH | yaeOHOE



nocobue s By30B / [1. K. Jlapkun. — 2-¢ uzn. — Mockga : M3aarensctBo HOpaiit, 2020. — 246
c. — (Beicmiee obpasoBanme). — ISBN 978-5-534-12032-5. — Tekcr : anekrponnsiii // 9bC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/446682

2. HasmeeB 10.I'., Temmooomenusie ammapatsl TOC : y4eb. mocobue mas By30B. /

Hasmees IO.I., JlaBeirun B.M. - M. : MHMspgarensckuit nom MDOU, 2019. - ISBN
978-5-383-01193-5 - Tekcr : anekrponnsiii // OBC "Koncynsrant crymenta" : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011935.html - Pexum pgocryma @ mo
TIOJTITHICKE.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. [IpumepsI 1 3a1auu 1o TerioMaccooOMeny : yuedbHnoe nocoodue / B. C. Jlorunos, A. B.
Kpaiinos, B. E. OxHoB [u 1p.]. — 4-e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 256 c.
— ISBN 978-5-8114-1132-0. — Tekcr : snekTpoHHbIi // JlaHb : 31€KTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/112072 — Pexxum aocTyma: Ui aBTOPH3.
I10JIb-30BaTEIIEH.

2. XKwmakun, JI. 1. TemmomaccooOMEHHBIC TPOIECCHI W OOOpPYAOBAaHHE B JIETKOW M

TEK-CTUJIBHON MPOMBIILICHHOCTH | yue0. mocooue / JIL.U. XKmakun. — Mocksa : UTHOPA-M,
2018. — 295 c. — (Bsricuiee obpasoBanue: bakamaspuar). — Www.dx.doi.org/10.12737/20523. -
ISBN 978-5-16-011953-3. - Tekcr : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/814542 — Pexxum qocTyma: 1o HOIMHCKe.

3. [MaiixyrauHoBa, M. K. Pacuer  pekTH(HMKAIMOHHON  yCTAaHOBKH:

Yuebno-meroauueckoe mocodue / Illaiixyrauaosa M.K., Hdepsiruna H.B., Byprokun ®.A. -
KpacHo-s1p.:COV, 2016. - 170 c.: ISBN 978-5-7638-3590-8. - Tekcr : anmekrponnbiii. - URL:
https://znanium.com/catalog/product/978768 — Pexxum noctyma: 1mo moJmucKe.

4. BbpomoB IO.M., CnpaBoyHHK TO TEIJIOOOMEHHBIM ammaparaMm HapoTypOMHHBIX
ycranoBok / Bpomos FO.M., Aponcon K.O. - M. : Usnatensckuii nom MDU, 2017. - ISBN
978-5-383-01111-9 - Tekcr : anekrponusiit // IBC "Koncynprant crymenta" : [caitr]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011119.html - Pexum pocryma : mo
ITOJIITHICKE.

B) MeToanyeckne yKazaHus:

1. Ockonkos, C. B. TensomaccooOMeHHOE 000pyJ0BaHHE MPEANPUATHH | METOIUYECKHE
YKa3aHHs [0 BBIIIOJIHEHUIO KYPCOBOTO NPOEKTa AJIs CTYJEHTOB HAIIPaBJICHUS IOATOTOBKU
"Termnosnepreruka" / C. B. Ockonkos, JI. B. Hukonaes ; MI'TY, Kad. TemnoreXHUYeCKUX U
JHEPreTUYECKUX CHcTeM. - Marautoropek : MI'TVY, 2012. - 1 snektpoH. ont. auck (CD-ROM). -
3arn. ¢ tutyn. kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/583 . -
Texct : anekTpoHHbIH. - CBeieHus qoctynHbl Takke Ha CD-ROM.

2. OckxonmkoB C.B.,, Mareees C.B. DkcnepuMeHTalIbHOE  HCCIICOBAHUC
TEIIOMacCOOOMEHHBIX MPOIIECCOB U YCTaHOBOK / mpakThkym: Maruuroropck: MI'TY uwm. T'.1.
Hocosa, 2022.

3. MateeeBa I'.H., CemenoBa T.I1. TemnoBoii pacuer TemioooMenHuka / Metoaudeckue
yKa3aHHs M0 KypCcOBOMY MPOEKTUPOBAHUIO U pacYeTHO-TpapuueckuM paboTaM: MarHuToropck:
MI'TY um. I'.1. Hocosa, 2016.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

Haunmenosanue 110 Ne norosopa CpoOK IeiiCTBUS TUIEH3UN

7Z1p cB00OoIHO pacapocTpansemoe I10 0eccpoyHO



https://urait.ru/bcode/446682
https://www.studentlibrary.ru/book/ISBN9785383011935.html
https://e.lanbook.com/book/112072
https://znanium.com/catalog/product/814542
https://znanium.com/catalog/product/978768
https://www.studentlibrary.ru/book/ISBN9785383011119.html
https://host.megaprolib.net/MP0109/Download/MObject/583

MS Office 2007

. No 135 ot 17.09.2007 O6eccpouHo
Professional
Bpaysep Mozilla [cBoboano pacmpoctpansemoe
Fﬁ’ei‘]oxp 10 pactipoctp OeccpouHo
Bpaysep Yandex [cBoOoaHO pacmpocTpaHseMoe OECCPOYHO
Calculate Linux |cBoOOIHO pacmpocTpaHsieMoe BeccpouHo
Desktop Xfce 110
FAR Manager |cBoO0gHO pacnpocTpaHsieMoe OECCPOYHO
Linux Calculate |cBoOomHO pacmpocTpaHseMoe 0eCcCcpOUHO
AdobeReader CBOOOZHO PaACHPOCTPAHIEMOE 0eCccpouHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

0a3a JaHHBIX HATEHTHOTO IMOUCKA - 0a3a JaHHBIX
Orbit Premium edition

https://www.orbit.com/

DneKTpoHHbIe pecypcebl oubnuoreku MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/\Web

Poccuiickas  T'ocymapcTBeHHass — OuOamoTeka.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

OdenepalibHOE  TOCYTAPCTBEHHOE — OFOJKETHOE
YUPEIKICHUE «DenepanbHbIT UHCTUTYT
TPOMBINIIICHHONH COOCTBEHHOCTH

URL: http://www1.fips.ru/

[TouckoBas cucrema Axamemust Google (Google
Scholar)

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

HauuonaneHas nH(popMallMOHHO-aHATUTHYECKAs
cucreMa — PocCcuUMCKMM MHIEKC Hay4HOIO
uutuposanus (PMHII)

URL: https://elibrary.ru/project risc.asp

DneKkTpoHHas 0aza mepuoANYecKuX u3ganuii East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

9 MaTepuaJiIbHO-TeXHHYECKOe 00ecredeHue TUCIIUMNIHHBI (MOTYJIs1)

MaTepI/IaJ'ILHO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHTUIIIIMHBI BKJIIIOYACT:



https://www.orbit.com/
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

VYuebHas ayauTopus Ui TPOBENEHHUS JICKIHMOHHBIX W TPAKTUYECKUX 3aHATUH
CEMHUHApPCKOT0 THUIIA, TPYNIOBBIX U HHAWBUIYAIBHBIX KOHCYJIbTAI[U, TEKYIIEro KOHTPOJIS U
IIPOMEKYTOYHOM aTTECTALMHU:

- MyJIbTHUMEIUHHOE O00O0pyIOBaHHE, CHCTEMa AaBTOMATHYECKOTO 3alITOPUBAHHS C
HKPAHOM, JTIOCKA

Aynuropus JUisi IPOBEICHUS MPAKTUYECKUX 3aHATUNH CEMUHAPCKOIO TUIA, TPYIIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIM, TEKYIIET0 KOHTPOJIS K IPOMEXYTOYHOM aTTeCTaIIH:

- MyJbTUMEINIHOE 000pyA0BaHuE (ITPOEKTOP, IKpaH), J0CKa HHTEPAKTUBHASI.

JlaGoparopusi-Ayauropusi Juis TNPOBEIACHHUA JaOOpAaTOPHBIX, MNPAKTUYECKHX U
JICKIMOHHBIX 3aHATUNA CEMHHApPCKOTrO THIA, TPYMIOBBIX UM HHIWBUIYaJbHBIX KOHCYJIbTALUH,
TEKYIIET0 KOHTPOJIS U TPOMEKYTOUHOM aTTeCTALNU:

- nabopaTopusi TEIIOMacCOOOMEHHBIX YCTAHOBOK U IapOreHEepaTopoB, Ja00paTOPHBI
CTEH]J] MO0 M3YYEHHUIO IpoIlecca CYIIKM MOPHUCTOTO MaTepuaa; J1abopaTopHbIE CTEHIBI I10
HCCJIEIOBAHUIO TEIUIOBBIX M THUJPABIUYECKUX XapaKTEPUCTUK TEIIOOOMEH-HBIX AallapaTos;
CTEHJ 1O W3Y4YCHHIO OCHOB TpaHCc(opMamuy TEIUIOTHI; JilabopaTopHas YCTaHOBKAa I10
TEII000MeHY; maporeHepaTopsbl, MOTEHIIMOMETPbI, MUKPOMAHOMET]; CYLIMIIbHBIN K.

VY4eOHbIE ayTUTOPHH IS BBITIOJIHEHUS KypCOBOTO NMPOCKTHPOBAHUS, IMOMEUICHUS IS
CaMOCTOSITENIbHOM PaboThl 00YYArOIIUXCS:

- mepcoHanbHbie KoMmmbloTepbl ¢ maketoM MS Office, Beixomom B MHTepHeT u ¢
JIOCTYTIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemenne Ui XpaHeHUs] W OPOPHIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTO
00opynoBaHus:

- CTeJIaXHU, cei(bl U1 XpaHEeHUs! y4eOHOTro 000py10BaHMsl, UHCTPYMEHTHI JJ11 PEMOHTA
71a060paTOPHOTO 000PYAOBAHHUS.



6. Y4eOHn
Bonpocsl

Tema 1.1.

ITpunoxxenue 1
0-MeToAuYecKoe odecnevyeHrne cCaMOCTOSATEIbHOI PpadoThI CTYIEeHTOB

JIIA CaMOCTOATEIbHON pa6OTBI 06yqa}01u1/1xc>1 10 TCMaM.

1.  Bwuusl TemioMaccooOMEHHOT0 000PyIOBaHUS
2. 3HaveHHe TEIIOMacCOOOMEHHOr0 000PYAOBAHUS JJIsl IPOMBIIIIEHHOCTH
3. IloTpeOGHOCTH B TEMIIOMacOOOMEHHOM 00OPY/IOBAHNH MPOMBIIUIEHHOCTH.

Tema 1.2.
1.
2.

Tema 1.3.
1.
2.
3.
4,

Knaccudukanus termiomaccooOMEeHHbBIX YCTaHOBOK.
Haubonee pacnpocTpaHeHHbIE TEIUIOHOCUTEIH, UX CBOMCTBA, 0071aCTh MPUMCHECHHUS.

Knaccugukaius pexkynepaTuBHbIX TEIII000MEHHUKOB.

KoHCTpyKTHUBHBIE 0COOEHHOCTH KOXKYXOTPYOUaThIX TEMIO0OMEHHUKOB.
KoHcTpykTHBHBIE 0COO€HHOCTH IIIACTUHYATHIX U CIIUPAJIbHBIX TEIIO0OOMEHHUKOB.
TennoBoi KOHCTPYKTUBHBIN U TEIJIOBOU ITOBEPOYHBIN PaCUeThl PEKYIEPaTUBHBIX

TEIUI000OMEHHUKOB. 11X 0COOEHHOCTH.

5. HcnapurenbHble yCTaHOBKU. X KOHCTPYKTHBHBIE OCOOSHHOCTH.

6. Knaccudukanus BEICOKOTEMIEPATYPHBIX PEKYIIEPATUBHBIX TEIJI00OMEHHHUKOB.

7. KOHCTpYKTUBHBIE 0COOEHHOCTH METAITMYECKUX BBRICOKOTEMIIEPATYPHBIX PEKYIIEPATOPOB.
8. KoHCTpyKTHBHBIE 0COOEHHOCTH KEPAMHUECKUX BBICOKOTEMIIEPATYPHBIX PEKYIIEPaTOPOB.
9. Oco0EHHOCTH TEIUIOBOTO pacdeTa BEICOKOTEMIIEPATYPHBIX PEKYIIePaTOPOB.

10. TennoBsie TpyObl. Kinaccudukaius, KOHCTpYKTUBHBIE OCOOEHHOCTH.

11. Oco0eHHOCTH TETUTOBOTO pacueTa TEIIOBBIX TPYO.

Tema 1.4.

1. PexynepatuBHbIe TEI000OMEHHUKH MTEPUOIUNIECKOTO NEHCTBUS, X KOHCTPYKTHBHBIC
OCOOEHHOCTH.

2. Oco0eHHOCTH TEIUIOBOTO pacdeTa TermI000MEHHUKOB MEPUOAUYECKOTO IEHCTBUS.

3. ['unpaBnuyeckuii ¥ MPOYHOCTHOM pacyeThl peKyNepaTuBHbBIX TEIIIOOOMEHHUKOB.

4. PerenepaTuBHbIC TEIIOOOMEHHUKH MEPHUOIUUECKOTO JCHCTBHS, UX KOHCTPYKTUBHbBIE
OCOOEHHOCTH.

Tema 1.5.

1. Oco0eHHOCTH TEIUIOBOTO pacueTa pereHepaTopoB NEPUOAMUECKOTO ICHCTBUS.

2. KOHCTpYKTHBHBIE 0COOCHHOCTH PETeHEPATOPOB HEMPEPHIBHOTO JICHCTBUS.

Tema 2.1.

1. Knaccudukanus u KOHCTPYKTHBHBIE 0COOCHHOCTH KOHTAKTHBIX TEIJIOMAaCCOOOMEHHBIX
YCTaHOBOK.

2. OcoOenHocTH pabOTHl KOHTAKTHBIX TETIJIOOOMEHHBIX alllapaToB.

Tema 2.2.

1. CBoiicTBa BiaakHOTO Bo3ayxa Ha « H-d » quarpamme.

2. N300pakeHue mporeccoB TerioooMena Ha « H-d » nuarpamme.

3. TennoBoii KOHCTPYKTUBHBIN pacueT cKkpyooepa.

4. TermoBoit 6ajlaHC KOHTAKTHOTO TEIUNIOOOMEHHUKA M N300paskeHKe MPOoIecCcoB B HeM Ha « H-d

»  auarpamme.

Tema 2.3.



1. OU3NKO-XUMHUYECKHE OCOOCHHOCTH MPOIIECCOB BRIMAPUBaHUs. TemmepaTypHas Iempeccus.
2. KoHCcTpyKIMy BeIMapHBIX amapaToB ¢ €CTECTBEHHON W MPUHYAUTEIbHON [UPKYISAIUEH
BBIIIAPUBAEMOTI'0 PacTBOPA.

Tema 2.4.

1. OcobeHHOCTH PabOTHI Ta305KUIKOCTHBIX TETNIOOOMEHHHKOB
2. Ha3nauenne KOHTAKTHBIX TEIIOOOMEHHHKOB

3. KOHCTpYKTHBHBIC KOHTAKTHBIX TEIUIOOOMEHHBIX arapaToB

Tema 3.1.

4 KoHcTpykTHBHBIE 0COOEHHOCTH KOHTAKTHBIX BBIMTAPHBIX aIIapaToB.

5 KoHCcTpyKTHBHBIE 0COOEHHOCTH KPUCTAILIM3AIIMOHHBIX YCTAHOBOK.

6. [TpuHIMIT NEHCTBHS 1 KOHCTPYKTUBHBIE OCOOEHHOCTH OMPECHUTENIBHBIX YCTaHOBOK.

7 MHOTOKOPITYCHBIC BBITIAPHBIC YCTAHOBKH. MIX KOHCTPYKTHUBHBIE OCOOCHHOCTH.

8 MHOTOKOPITYCHBIE BAKYyM-HUCIIAPUTEIbHBIC YCTAHOBKU. X KOHCTPYKTUBHBIE OCOOCHHOCTH.
9 TenoBoii pacueT BhIMAPHBIX YCTAHOBOK.

10. TennoBoii GanaHc BRIIAPHOW YCTAaHOBKH HEMPEPHIBHOTO JICHCTBHSL.

11. OcHoOBHBIE (HU3NKO-XUMHUYECKHE CBOMCTBA OMHApHBIX cMeceil. buHapHble cMecH U3 B3aUMHO
PacTBOPUMBIX ¥ B3aHMHOHEPACTBOPUMBIX KOMIIOHEHTOB.

12. ®da30Bble AMArpaMMbl COCTOSIHUS CMECEN KUIKOCTEN.

13. Asearponuueckue cmecu. x ocoOeHHOCTH.

14. JIMcUMIISMOHHBIE YCTAHOBKH, UX 0COOeHHOCTH. [Iporieccsl pazaenenust OMHapHBIX cMecel

Ha t-X,y nuarpamme.

Tema 3.2.

1. Pextudukanuonnsie yctaHoBKuU. [Ipouieccsl MaccooOMeHa B KOJIIauKOBOH
PEKTHU(PHUKAITMOHHON KOJIOHHE.

2. OnpezneneHue TEOPETUUIECKOTO U JEHCTBUTENLHOIO YHCIIA TAPEJIOK B PeKTU(DUKATIOHHON
KOJIOHHE.

Tema 3.3.

1. MexaHu3M Ipoliecca CyIIKU BIaXHBIX MaTepranoB. Buasl cBS3aHHOMN BiIary.

2. Anamu3s | u |l nepuoaoB cymku Marepuanos.

3. Onpeznenenue pacxoaa CyUIMJIBHOTO areHTa B MPOLECCE CYIIKH.

4. [Mporuecc cymiku B TeopeTrdeckoM cyrmie Ha «H-d» quarpamme.

5. TenoBoii OanaHc AEMCTBUTETBLHOTO CYIIWIIA.

6. Oco0eHHOCTH MTPOLIECCOB CYILIKH C PELMPKYISIUEN cyniabHoro arenra. [locrpoenune
nporecca cymku Ha «H-d» auarpamme.

7. Oco0eHHOCTH MPOLIECCOB CYIIKH C TPOMEXYTOUHBIM MOJOTPEBOM CYIIMJIBHOIO areHTa.
8. KoHBekTHBHas CylIKa Ha ABIMOBBIX Tazax. Cylllka ¢ perupKyJIsiueil TOMOYHbIX Ta30B.
Tema 3.4.

1. CopOunonHble nporecchl. AGCOPOEHTHI U aICOPOESHTHI.

2. AGCOopOIIOHHBIE TPOLIECCH M YCTaHOBKU. MaTepHaibHbIN OaiaHC ¥ MPUHIUIHAIbHBIC
CXEMBI.

3. ACOOLIMOHHBIE MTPOIIECCHl U YCTAaHOBKU. [IpuHIMIIHANbHBIE CXEMBI a1COPOIIIH

Tema 4.1.

1. HaznaueHnue Terni000MEeHHUKOB-YTUIIN3aTOPOB.

2. OcobeHHOCTH PabOThI TEMII00OMEHHUKOB-YTUIM3aTOPOB.

Tema 4.2.

1. [Topsinok moadopa cTaHAAPTHOTO 000PYIOBAHUS

2. Karanoru ocHOBHOTO cTaHAAPTHOTO 000PYAOBAHUS



KypcoBoii npoekT

Tema kypcoBoro npoekta: KOHCTPYKTHBHBIN TENJIOBOI pacyeT TenjioMacco00MeHHON YCTAHOBKH.
KypcoBoii poeKT BBIOTHSETCA 1O BapuaHTaM M TPEICTABISCTCS OOYYAIOIIUMUCS B MEYaTHOM MU
anekTpoHHOM Buae. Llenp BbImonHeHUs paboOThl — MPUOOPETEHHE CTYACHTAaMHU HaBBIKOB
NPOCKTHPOBAHUS M OCOOEHHOCTEH OSKCILTyaTallud TEIIOMAacCOOOMEHHBIX YCTaHOBOK HpPEANPHUSITHH,
TEIJIOBBIX PACUYETOB IIPOLIECCOB, COBEPIIAEMBIX B TEIUIOIHEPreTUYECKUX YCTAHOBKAX, YMEHUMI
[I0JIb30BAThCS CIIPAaBOYHOM W HOPMATHBHOM JIMTEPAaTYypol MO TEIMJIOIHEPreTHUKE, HCII0JIb30BaTh
pa3MyHbIe [UarpaMmsl sl pacyeTa napameTpoB U MPOLECCOB.
Bapuantsl 3a1aHuii:
PekynepatuBHbIe TEII00OMEHHUKH HETIPEPHIBHOTO JIEHCTBUS: KOXKYXOTPYOHbBIE, INTACTUHYATHIE,
peOpuCTbIE, CEKIIUOHHBIE,
MIEPUOIUYECKOr0 JIEUCTBHS: BOJAOHATPEBATENN-AKKYMYIISITOPHI,
pereHepaTHBHbIC TEINIOOOMEHHBIE alllaparsl,
peKTU(UKAIIMOHHBIE YCTAaHOBKH,
CyILLIMJIa KOHBEKTUBHBIE U TEPMOPAAHALIIOHHBIE,
BBIIIAPHBIE YCTAHOBKH.
Coneprxanue:
['padmyeckas yactb: oOmMil Buj ammapara Ha nucte Al, 3amonHeHHBIH He MeHee yeM Ha 75%,
AJIEMEHTHI YCTAHOBKH.
[losicHuTenbHAS 3alIMCKA € pa3JelaMH: XapaKTepUCTHUKA anmnapara U MpOTEKAKIINUX B HEM
IIPOLIECCOB, CXEMa YCTaHOBKH, TEIUIOBOW M KOHCTPYKTUBHBIN PACcUeT, IOBEPOYHBIN pacyeT IpH
BBIOOpE THUIIOBOTO OOOPYIOBaHMS, THAPABIUYECKUI (a9pOJMHAMHYECKUI) pacyeT, KOMIIOHOBOYHBIN
pacuer, MEXaHHYECKHI pacdeT W BHIOOp TEIUIOBOW HM3OJSAIMH, a TAaKXKe BBIOOP BCIOMOTATEIHLHOTO
000pyOBaHUS.



[Tpunoxenue 2
7 OueHO4YHbIE CPeICTBA NMPOBEACHNS POMEKYTOYHOM aTTecTAlluN

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEJICTBA /ISl NPOBEJACHUs MPOMEKYTOYHON aTTeCTANNM:

Koo
uHouKamopa

HUnouxamop
O0CMUIICEHUS
KoMnemeHyuu

Oyenounvie cpedcmaa

IIK-1 — Cnoco0eH y4acTBOBATH B OlleHKe TEXHHYECKOT0 COCTOSIHUS, MO//IeP:KAHNS U BOCCTAHOBJIEHHUS] Pa00TOCNIOCOOHOCTH TENJIOMEXaHUYEeCKOI 0
npombinuieHHbIXx TIOC

o0opynoBaHusi

IIK-1.1

OneHuBaeT ypoBeHb
TEXHUYECKHUX
peLeHui
HaIpPaBJICHHBIX HA
HOBBILIICHUEC

3¢ (HeKTUBHOCTH
paboTsI
TETTIOMEXaHUYECKOT
0 00opyaOBaHUS

3amaua 1. TermoBoil pacueT BOASHOTO SKOHOMai3epa
3MEeBUKOBBIN HIKOHOMaN3ep MapoBOro KoTja MpeAHa3HaueH AJis O0TpeBa MUTAaTeIbHON BO/IbI B KonudectBe Gy  OT

remmeparypsl t;” 1o t". Boga neuxercs BBepx no Tpydam JuaMeTpom de/dh KoaddummenT termonpoBogHocTn
Marepuaia cTeHKU A. CpeHsst CKOPOCTh ABUKEHUS BOIBI (M2,
JIsiMoBsIe Ta3bl (13 % COz2 u 11 % Hy0) aBuxkyTcs cBepXy BHU3 B MEXKTPYOHOM MPOCTPAHCTBE CO CPEHEN CKOPOCTHIO B
Y3KOM CE€YEeHUHU TpyOHOTO MydKa m1. Pacxon razoB Gi. TemmnepaTtypa ra3oB Ha BXoje B 93KOHOMai3ep 1;’, Ha Beixoze t;”
(0aHa U3 YeThIpeX TeMIIepaTyp HEM3BECTHA). 3a/1aHO PacIoyIoKeHUe TPyO B MydKe (IIaxMaTHOE WM KOPUIOPHOE) U
=3 d2 2= S%j

U TIPOAOTIbHBIN 2. Co CTOpOHBI T'a30B MOBEPXHOCTH TPYO
IMOKPBITA CIIOEM CaKU TOJIIUIUHON O co CTOPOHBI BOJIBI - CJIOEM HAKHUIIU TOMIUHON Oy. KoaddurmeHTs

., O1
OTHOCHUTCIIBHBIC Iaru: nmornepCYHbIn

TETIONPOBOJHOCTH MPUHSATE: A1is caxku A, = 0,07 - 0,12 BT /m-rpan , I Hakunu A= 0,7 - 2,3 BT /m-rpan .Onpenenuts
MOBEPXHOCTh HATPEBa U ATUHY OTJIEIbHBIX CEKIIHI (3MEEBUKOB).

3amada 2. Pacder 1ByXX0740BOTO TPyOUATOTO BO3YXOIMOAOTPEBATENS

B TpyO4aToM IBYXX0J0BOM TEIJIOOOMEHHHKE XOJIOIHBIN TeIJIOHOCUTEND (BO3AyX) B KonnyecTBe Gy MoImKeH
HarpeBarbcs oT tp” 1o to”.

["opstunii TETUIOHOCUTEND (IBIMOBBIC Ta3bl) B KomuuecTBe G IBUIKETCSI BHYTPH TPYO AHaMeTpoOM o/ ¢, cpenHein
CKOPOCTBIO ®1, A - KO3 (ULUEHT TEIJIONPOBOJHOCTH MaTepuaa, U3 KOTOpOro U3roToBlIeHbl TpyOKku. TemnepaTypa
BIMOBBIX Ta30B Ha BXOJIE B TEINIOOOMEHHUK 11, Ha BhIXO/E 11, (0/IHA U3 YEThIpEX TEMIEPaTyp HEU3BECTHA).

Bozyx nBuxkeTcs momnepek TpyOHOTO MydKa CO CpeHEN CKOPOCTHIO B Y3KOM CEYEHUH ITyUYKa 7. 3aJIJaHbI PaCIOI0KEHNE

- S S22

, 01= ., 02-=

TpyO B My4YKe U OTHOCHTEIHHBIC IIATH: TIOTIEPEUHBIH d2 y npoonbHLIIL dz

I lomepu mennomur cocmasnsiom A %.

Onpenenutb HEOOXOIUMYIO IOBEPXHOCTh HATPEBa, JUIMHY TPYO B OJTHOM XOJI€ M KOJIMUYECTBO TPYO, PACTIOTOKEHHBIX

MOIEPCK U BAOJIb IIOTOKA XOJIOAHOTO TCIIJIOHOCUTECIIA.




Hnouxamop

Koo
docmudiceHus Oyenounvie cpedcmaa
UHOUKamopa
KOMNnemeHyuu
IK-1.2 [IpoBoaut yuer u KypcoBoii npoeKT no q1ucuuiinHe
aHanus3 Tema xKypcoBoro npoekta: KOHCTpYKTUBHBIN TEIJIOBOM pacyeT TErmIoMaccOOOMEHHON yCTaHOBKH.

TEXHUKO-IKOHOMHUYE
CKHUX MOKa3aTenen
paboThI
TETIOMEXaHUYECKOT
0 000pYIOBaHUS

KypcoBoii MPOEKT BBIMOJIHAETCS 110 BAPHAHTAM U IPECTABISAETC 00yUYaroIMMUCS B [I€4aTHOM U 3JIEKTPOHHOM BH/IE.
Llenb BbINOJIHEHUST Pa0OTHI — IPUOOPETEHUE CTYACHTaMU HAaBBIKOB MPOEKTUPOBAHUS U OCOOEHHOCTEN AKCIUTyaTalluu
TEIIOMAcCOOOMEHHBIX YCTAHOBOK MPEIIPUATHH, TEIJIOBBIX PACYETOB IPOLIECCOB, COBEPLIAEMBIX B
TEIIOHEPTreTUYECKNUX YCTAHOBKAX, YMEHUH ITOJI30BATHCS CIIPAaBOYHON M HOPMATUBHOM JINTEPATYPOU 1O
TEIJI0PHEPTeTHKE, UCIIOIb30BaTh pa3MyHble JuarpaMMbl Ui pacueTa napaMeTpoB U MPOIECCOB.
Bapuanmol 3a0aHui:
PexynepatuBHble TEMIO0OMEHHUKN HEMPEPHIBHOTO JIEUCTBUSA: KOXKYXOTPYOHbBIE, IUIaCTUHYAThIE, PpEOPUCTHIE,
CCKLIMOHHBIE,
MEePUONYECKOr0 AEHCTBYS: BOJOHArpEBATEIU-aKKYM YIS TOPHI,
pereHepaTHBHbBIE TEIUIOOOMEHHBIE annapaThl,
peKTU(UKAIIMOHHBIE YCTAaHOBKH,
CyIIMJIa KOHBEKTHBHBIE M TEPMOPAAUALINOHHBIE,
BBIIIAPHbIE YCTAHOBKHU.
Coneprxanue:
- I'padnueckas yacTe: oOmMil BU anmnapaTa Ha ucte Al, 3an0JHEHHBIN HE MeHee ueM Ha 75%, 3JIeMEHThl YCTaHOBKH.
- [losicHuTeNnbHAs 3anKCcKa ¢ pa3AenaMu: XapaKTepUCTHKa arapara U IpOTEKaroLUIMX B HEM IIPOLIECCOB, CXEMa
[YCTaHOBKH, TEIUIOBOM M KOHCTPYKTHUBHBIN pacyeT, OBEPOUHBIi pacueT MpH BHIOOpE TUIIOBOTO 000PYOBaHMS,
TUJIPABINYECKUH (a9pOIMHAMHUYECKHIT) pacyeT, KOMIIOHOBOYHBIN pacyeT, MEXaHWYEeCKUN pacyeT U BHIOOP TEIIOBOH

M30JISIIMH, @ TAKKe BHIOOP BCIIOMOTaTeIbHOI0 000py0BaHHUS.

0) Ilopsinok nmpoBeneHnsi MPOMEKYTOYHOH ATTECTALMH, OKA3aTe/IH M KPUTEPUH OLICHUBAHUA (IK3aMeH, 3a4eT, KypCOBOM IPOEKT).
Kpurepun onieHk# (B COOTBETCTBUHU C (POPMUPYEMBIMU KOMIIETEHLIMSAMH U TUIAHUPYEMBIMH pe3yJbTaTaMu 00y4YeHHUs):

Iloka3aTenu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OIICHKY «OTJIUYHO» (5 6a/I0B) — 00yJarONIUICs JEMOHCTPUPYET BBICOKHI YPOBEHBb CHOPMUPOBAHHOCTH KOMITETCHIINI, BCECTOPOHHEE,
crcTeMaTh4yecKoe U riy0oKoe 3HaHue yueOHOTO MaTepuaa, CBOOOIHO BBIMOIHAET MPAKTUYECKHE 3aJaHNs, CBOOOHO ONEPUPYET 3HAHUSAMHU, YMEHHUSIMH,
MPUMEHSET UX B CUTYAIIMSIX TIOBBIIICHHON CIIOHOCTH.




— Ha OLICHKY «X0po1uo» (4 6aia) — 00yJaromuiicsi IeMOHCTPUPYET CPEAHUN YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIC 3HAHUS, YMEHUS
OCBOCHBI, HO JIOMYCKAIOTCSl HE3HAUUTENbHbIC OIMOKH, HETOYHOCTH, 3aTPYAHEHUS MIPH aHATUTHYECKUX ONEpalnsix, IepeHoce 3HAHUN U yMEHUI Ha HOBBIE,
HECTaH/IapTHbIE CUTYaI1H.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJILHO» (3 06ayuia) — 00yJaronuiics JeMOHCTPUPYET OPOTOBBIA YPOBEHb CPOPMHUPOBAHHOCTH KOMITETEHIIMI: B X0/I€
KOHTPOJIbHBIX MEPONIPUSATHI TOMYCKAIOTCS OMUOKH, TPOSBISETCS OTCYTCTBUE OTIENbHBIX 3HAHUH, YMEHUI, HABBIKOB, 00YYarOIINICS UCTIBITHIBACT
3HAYUTEJIbHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSMU U YMEHUSIMU IIPU UX NEPEHOCE HAa HOBBIE CUTYAlUHU.

— Ha OIICHKY «HEeY/10BJIeTBOPUTEILHO» (2 6amia) — oOydaromuiicss AeMOHCTpUpPYeT 3HaHus He Oosiee 20% TeopeTHuecKkoro MaTepuaa, JOImycKaeT
CYLIECTBEHHbIE OLIMOKH, HE MOXKET IIOKa3aTh UHTEJUIEKTYaIbHbIE HABBIKU PELICHUSI IPOCTHIX 3a/a4.

— Ha OIICHKY «HEey/10BJIeTBOpUTEJbHO» (1 6amt) — oOydaromuiics He MOXKET MMOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEICHUS U O0BsICHEHUS UH(OpMALIUH,
HE MOYKET I10Ka3aTh UHTEUIEKTYaJIbHbIE HABBIKHM PEIIECHUS IPOCTHIX 3ajau.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUS KYPCOBOI'0 MPOEKTA:

— Ha OIICHKY «OTJINYHO» (5 60ay10B) — paboTa BHINOJIHEHA B COOTBETCTBHH C 33J[aHUEM, 00yJarOIIUICS MOKa3bIBACT BEICOKUN YPOBCHD 3HAHHMI HE TOJIBKO Ha
YPOBHE BOCIIPOU3BEACHHS U O0BSICHCHHUS HH(POPMAITUHY, HO M UHTEIUICKTyaJIbHbIC HABBIKU PEIICHUS TIPOOJIEM H 33]1a4, HaX0XKJICHUST YHUKAITBHBIX OTBETOB K
npoGyieMaM, OLIEHKH U BEIHECEHUS KPUTUYECKUX CYKICHHIA,

— Ha OILICHKY «Xopo1io» (4 0amia) — paboTa BRIMOJIHEHA B COOTBETCTBUU C 3aJJaHUEM, OOYJAIOIINIICS TTOKa3bIBACT 3HAHUS HE TOJILKO Ha YPOBHE
BOCIPOU3BE/ICHUS 1 00bSICHEHUS WH(OPMAIINK, HO M HHTEJUICKTYaIbHbIE HABBIKH PEIICHUS MPOOJIeM U 3a/1a4, HaXOXKJACHHUS YHUKAIBHBIX OTBETOB K
npoOaemMam;

— Ha OIIEHKY «y/J10BJI€TBOPUTEIbHO» (3 Oamna) — paboTa BHIMOJIHEHA B COOTBETCTBUU C 33JJaHUEM, O0YUaIOIUICS TTOKA3bIBACT 3HAHUS HA YPOBHE
BOCIIPOU3BEICHUS M OOBSICHEHUS WH()OPMAIINN, HHTEJUICKTYAIbHBIC HABBIKYM PEIICHUS IMPOCTHIX 33]1aY;

— Ha OLICHKY «HEeYy/10BJIeTBOPUTEILHO» (2 6alia) — 3a/1aHne MPerno/1aBaTesi BEIIOIHEHO YACTHYHO, B MIPOIIecce 3alIUThl paboThl 00yJaroNIHiics JOMyCKaeT
CYIIIECTBCHHBIE OITMOKH, HE MOXKET TTOKa3aTh MHTEIUICKTYaIbHbIC HABBIKM PEIICHUS ITOCTABIICHHOM 3a/1a4H.

— Ha OIICHKY «HEey10BJIeTBOPUTEIbHO» (1 6amt) — 3a1aHue mpernoaaBaTess BBIIOJIHEHO YaCTHYHO, 00YJArOIIUiCS HEe MOYKET BOCIIPOU3BECTH U OOBICHUTH
CoJiep)KaHue, He MOXKET MTOKa3aTh MHTEIUICKTyaIbHbIC HABBIKU PEIICHHSI IIOCTABJICHHOM 3a/1a4u.

Iloka3aTenu U KpUTepPUH OLICHNBAHUS 3a4eTa:

— Ha OIIEHKY «3a4YTeH0» — 00yJarolniics JEMOHCTPUPYET OT BHICOKOTO JIO TIOPOrOBOTO YPOBHS C(DOPMUPOBAHHOCTH KOMIIETEHIIUA:

- BCECTOPOHHEE, CUCTEMAaTUYEeCKOe U ITy0OKOe 3HaHHe yueOHOro MaTepualia, CBOOOHO BBIIOJIHIET IPAKTUYECKHUE 3aaHus1, CBOOOIHO ONEpUpyeT
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUSX MOBBIIIEHHON CII0KHOCTH.

- OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS He3HAUUTENIbHBIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS MPU aHATUTUYECKUX OTeparusix,
IIEPEHOCE 3HAaHUI U YMEHMM Ha HOBBIE, HECTAHJAPTHBIE CUTYALINH.

- B X0/I€ KOHTPOJIbHBIX MEPONPUATHIA JOMYCKAIOTCS OUIMOKH, MPOSIBIIAETCS OTCYTCTBUE OTAEIbHBIX 3HAHUM, YMEHUI, HaBBIKOB, 00y4atoLuiics
UCIBITHIBACT 3HAUYNUTENbHBIC 3aTPYAHECHHS IIPH ONIEPUPOBAHUY 3HAHUAMM U YMEHUSMH IIPU UX IIEPEHOCE HA HOBBIC CUTYAILUH.



— Ha OIICHKY «He3a4TeHO0» — 00yJarouuiics 1eMOHCTpupyeT 3HaHus He Ooiee 20% TeopeTuyecKoro Marepuaa, J0MycKaeT CyllleCTBEHHbIE OIMOKH, HEe
MOJKET TTOKa3aTh MHTEIUICKTYaTbHBIC HABBIKHM PEIICHUS MMPOCTHIX 33]a9; 00YJIArOIIUICS HE MOXKET IMOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicCHEHHUS] MHPOPMAIIMH, HE MOXET I0Ka3aTh HHTEJUIEKTYalbHbIC HABBIKH PEIICHUs TPOCTHIX 3a4a4.



