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Pa6owas mporpamma cocTapiena Ha ocaose ®I'OC BO no HanpaBIeHHIO NOATOTOBKA 13.03.01
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
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YTBEPXIAIO
Hupexrop NOuUAC
C.W. JIykpsaHOB

26.02.2020 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)
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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 13.03.01 TemmosnepreTuka u TeruioTexHUKa (mpukaz MunoOpHayku Poccum ot
28.02.2018 r. Ne 143)

PabGouass mporpamMmma paccMOTpeHa ©  OAO0OpeHa Ha 3aceJaHuu  Kadeapbl
TennoTeXHNYeCKUX U SHEPTeTUICCKUX CUCTEM
11.02.2020, mpotoxomn Ne 4
3aB. kadenpoi E.b. AranutoB

PaGouas nporpamma ogobpena metoauueckoi komuccueid MOuAC
26.02.2020 r. mpotokoia Ne 5

[Ipencenarens C.1. JIykbsiHOB
Pabouas mporpamma cocraBieHa:
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu kapeapbl TerIoTeXHUYECKUX M SHEPTETUIECKUX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii E.b. AranuToB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTHICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.B. AranuTos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM Toy Ha 3acefaHuu Kapeapsl TerIoTeXHHYECKUX U SHEPTETHIECKUX CHCTEM

[Ipotokom ot 20 . Ne
3aB. kadenpoii E.b. AranuTtoB

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

IIporokomor 20 . Ne
3aB. kadeapoii E.b. AranuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit E.b. AranutoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HenssMmu ocBoeHMs AUCHUIUIMHBL (Moayns) «TemromaccooOMeHHOEe 00OpyIOBaHUE
IPEIIPUATHID) SIBISIOTCS: 03HAKOMIIEHUE ¢ UICTOPUEN U TEHJEHIUSAMU B Pa3BUTUU TEXHOJIOTUH U
KOHCTPYKIUH TEIJIOMacCOOOMEHHBIX YCTaHOBOK; O3HAKOMJIEHHE C OCHOBHBIMH BHJIaMU H
KJaccu(uKaue TeIuI00OMEHHOTO O0OpYAOBAaHUS NPEANPHATHN; W3Yy4eHHE KOHCTPYKIIHHA
TMOY, cioco6oB yrpaBieHHsl € 1IeJIbI0 CO3JaHUsI HEAHEPTOEMKHX BBICOKOIPOU3BOJUTENBHBIX U
skoHOMHYHBIX TMOY; oOyueHHe CTyIAeHTa palUOHAIBHOMY BBIOOPY KOHCTPYKUIHUH H
TEXHOJIOTHYECKOMY pacueTy TEIIOMacCOOOMEHHBIX YCTaHOBOK JIJISl OMPEICIICHHBIX MPOIIECCOB;
o0ydeHHne METoJaM LeJeco00pa3HON NPOMBILIUIEHHON 3KCILTyaTallud MX, HaIpaBJIEHHBIX Ha
JOCTHKEHUE MaKCHUMaJbHOM MPOU3BOJUTENLHOCTH NMPU MHUHUMAIBHBIX 3aTpaTax U BBICOKOM
KayecTBE TOTOBOW MPOAYKIMH; MpHOOpeTeHne Mpo(hecCHOHANBHBIX HABBIKOB W YMEHHS
uccienoBanus, pacuera u npoexkrupoanuss TMOY ¢ yuerom ECKJI, onbiTa mycka, HajlaIku U
HKCIUTyaTaI[i, OCHOB TEOPUH TEIIO-MAaCCOOOMEHA, CBOICTB MPUMEHSIEMbIX MAaTEPUAIOB, B TOM
YUCJe W3OJAIUOHHBIX B cooTBeTcTBHM ¢ TpebdoBanusamu PI'OC BO 1o HampaBieHHIO
noarotoBku 6akanaBpos 13.03.01 «TermnosHepreTuka u TEIUIOTEXHUKAY.

2 MecTo TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Hucuunnuna TermoMaccooOMeHHOE 00OpyIOBaHME MPEANPHUSATHI BXOIUT B 4YacTb
y4eOHOro 1mi1aHa GopMupyeMyro yyacTHUKaMu 00pa30oBaTeIbHbIX OTHOIIEHUI 00pa3oBaTeIbHON
IIPOrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

TermomaccooOmen

KorenbHble yCTaHOBKH U TApOr€HEPATOPbI

MarepuanoBeJieHHe U TEXHOIOT Ul KOHCTPYKIIMOHHBIX MaTepHajoB

®dusuka

Marematuka

I'uaporazoaunammka

TexHnueckas TepMOIUHAMUKA

3HaHus (YMEHMs, BJIaJIEHUs), IOJyYeHHbIE NMPH M3YyYeHUU JaHHOM NUCIMILIMHBI OyxyT
HEOOXOUMBI 17151 U3YUEHUSI AUCIUIIIINH/TIPAKTUK:

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3alI1MTa BHITYCKHON KBATM(PHUKAIMOHHOHN paboThI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IJIAHUPYEMBbIE Pe3yabTAThl 00yUeHHu sl

B pesynbrare ocBoeHuss AuCHUIUIHHBI (MoayIis) «TemmomaccooOMeHHOe 000pyA0oBaHNE
MPeINPUATHID 00yJaromuiics J0KeH 001aaaTh CIeIyIOIUMUA KOMIETEHIIUSAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[IK-1 CnocobeHn yvacTBOBaTb B OLIEHKE TEXHHYECKOTO COCTOSHUS, TOJJAEpKaHUsI MU
BOCCTAHOBJIEHHSI Pa0OTOCIOCOOHOCTH TEIJIOMEXaHUYECKOTO 000PYAOBAHUS MPOMBIIUIEHHBIX
TOC

[1K-1.2 [IpoBoaUT ydeT M aHaIU3 TEXHUKO-DPKOHOMUYECKHX IOKazarene paboTsl
TEIMJIOMEXaHUYECKOT'0 000PY10BaHHMSI
[K-1.1 O1eHrBaeT ypoBeHb TEXHUUECKUX PELICHUH HAIIPAaBJICHHbBIX Ha MOBHIIICHUE

3¢ pexTUBHOCTH PaOOTHI TETUIOMEXAaHUYECKOTO 000PYAOBaHUS




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IUHUIl 252 akaja. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 26,5 akaj. 4acoB:
— ayIUTOpHAs — 22 aKaJl. 4acoB;
— BHeayuTopHas — 4,5 akaJi. 4acoB
— caMocTosTenbHast pabora —212,9 akan. 4acos;
— MOJTOTOBKA K dK3amMeHy — 12,6 akaj. yaca
— IMOATOTOBKA K 3a4éTy — 12,6 akan. yaca
dopma aTTeCTALUU - KYPCOBOM IPOCKT, 3a4eT, IK3aMEH

AynutopHas ) =
KOHTaKTHast pabora E 3 dopma Tekyiero
Paszen/ Tema g (B axaz. yacax) E E{ Bun 3 KOHTPOJIS Kon
N — = g O | CaMOCTOATENLHOH | yCTieBaeMOCTH U KOMITETEHIIHH
Q & padoThI IIPOMEKYTOYHOM
na6. |mpakr. | €&
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
1. Tema 1. TemnooOMeHHOE
000pyIoBaHUE PEATPHUSITHI
ITouck
JIOTIOTHATENBHON
uH(popMaIMHy 10
3aJaHHOM Teme
(pabota ¢ — 1abopaToOpHbIC
oubnuorpagpuiec paboThI;
MK-1.1,
1.1 1.1 Beenenue 0,2 0,5 1 KUM Hamune K-1.2
Marepuagam, KOHCIIEKTOB
CIIPaBOYHHMKAMHU, JIEKIIUH
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMU
). IIpunoxenue 1.
ITouck
JOTIOJTHUTENBHOM
uH(popMaIHy 1o
5 3aJaHHOM TeMe
(pabota ¢
1.2 1.2 Knaccudukanus oubnuorpagpuec Hannuwne MK-1.1
TEMI000MEHHOTO 0,2 2 KHUM KOHCIICKTOB HK-l- 2‘
00opynoBaHHs Marepuagam, JeKuuit '
CIIPaBOYHUKAMHU,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMU
). Ilpunosxenue 1.
IToaroroBka k
JTa00OpaToOpHO- | — YCTHBIHA OIPOC
npaktuieckoMy | (cobecemoBanue);
1.3 1.3 PexyneparuBHbie 3aHATHUIO. — 1abopaTopHbIe K-1.1
TeMI000MEHHUKH 0,2 1 2 ITouck paboTsr; K- 1' 2‘
HEMPEPBIBHOTO JISHCTBHSI. JOTOJHUTENHHOM Hammaue '
uH(opMaIH 110 KOHCIIEKTOB
3aIaHHOU TeMe. JIEKIUI
IIpunoxenue 1.




TTouck
JIOTIOJTHUTEITLHOM
uH(popMaIUHy 10
3aJJaHHOM TeMe

(pabora ¢
. . KyTIepaTUBHbI noIHorpaduy 17001
14 14 Pekymnepa e oubnuorpagpuiec Hannune MK-1.1
TEMI000MEHHUKHI 0,2 2 KUM KOHCITEKTOB K 1' 2‘
MEPHOAMYECKOTO TeHCTBUS MaTepHuaIaMH, TIeKIui '
CTPaBOYHHUKAMH,
KaTaJIOTaMH,
CIIOBapsIMH,
SHIMKIIOTIETUAMH
). Hpunoxenue 1.
TTouck
OTIOJIHUTEIbHOMN Hanuuue
15 15 PerenepatusHsie 02 2 ZII/IH (bopmams o KOHCIICKTOR TIK-1.1,
TEII00OMEHHHUKH ' pMal . IK-1.2
3aJJaHHOH TeMe. JIEKITUHT
IIpunoxenne 1.
Hroro no pazaeny 1 15 9
2. Tema 2. KonTakTHbIC
TEINIOMaCCOOOMEHHBIE  YCTAaHOBKHU
NpEANPUATHI
ITouck — YCTHBIA OTIPOC
OTIOJIHUTENBHOM | (coOecenoBaHue);
2.1 2.1 Knaccudukauus 1o - ( a ); I1K-1.1,
0,3 2 | urdopmanuu mno Hannune
HA3HAYEHMIO U KOHCTPYKLIUU . IK-1.2
3aJJaHHOH TeMe. KOHCIIEKTOB
IIpunoxenne 1. JIEKIUH
ITouck — YCTHBIN onpoc
2.2 2.2 “H-d” BnaxHoro rasa. . Y P
JIOTIONTHUTENILHOH | (cobecenoBanue);
TToctpoenue MIPOIIECCOB 03 2 | undpopmarmm no Hanmane IK-1.1,
TerIoMaccooOMeHa Ha ' pMal IK-1.2
3aJJaHHOH TeMe. KOHCIIEKTOB
JUarpamMme .
IIpunoxenne 1. TIEKITUH
TTouck
JTOTIOTHUTETHHON Hammane
5 IK-1.1,
2.3 2.3 Jleasparopsl 0,3 2 | undopmanuu mno KOHCIIEKTOB TK-1.2
3aJaHHOU TeMe. JIEKIUI '
IIpunoxenue 1.
IToaroroBka k
nabopaTtopHO- | — YCTHBII onpoc
MPAaKTHICCKOM cobeceoBaHume);
2.4 2.4 Ta30XKUOKOCTHBIE | P y|( s );
3aHATHUIO. — 1:abopaTopHbIe
JKUJIKOCTHO->KHIKOCTHBIE I1K-1.1,
0,3 | 1/0,51 12 TTonck paboThI;
CMecCUTeNbHbIe  (KOHTaKTHBIE) . IK-1.2
JIOTIOJTHUTENLHOU Hanuuue
TEII00OMEHHHUKH
HHPOPMAIHH 110 KOHCIICKTOB
3a/laHHON Teme. JeKIui
IIpunoxenne 1.
HWroro no pazaeny 1,2 | 1/0,51 18
3. Tema 3. Tepmuueckue
MPOM3BO/ICTBEHHBIC
TEIIOMAacCOOMEHHbBIE TPOLECCHl U
YCTaHOBKH
Iownck — YCTHBIH omnpoc
3.1 3.1 BerinapHeie, . Y P
JOTIONTHUTENILHOH | (cobecenoBanue);
OTIPECHUTEbHBIE u IK-1.1,
5103 12 | undopmanuu no Hamune
KpUCTAJUTU3aLHOHHBIE . I1K-1.2
3aJJaHHOW TeMe. KOHCIIEKTOB
YCTAaHOBKH. o
IIpunoxenne 1. JICKIMH




TloaroroBka k

nabopaTtopHoO- | — YCTHBII onpoc
npaktuaeckoMy | (cobecenoBanue);
3.2 32 [IleperoHHele W 03 SAHATHIO. B J'Ia60paT0}j.)HI>Ie MK-1.1,
peKTH()UKAIMOHHBIC YCTAHOBKH 3 10.5/0,51 12 Toucx . paGorst; I1K-1.2
JIOTIOJTHUTENILHON Hamune
uH(OpMaIH 110 KOHCIIEKTOB
3alaHHON TeMe. JIEKIUI
IIpunoxenne 1.
IToxroroBka k
nabopaTtopHoO- | — YCTHBII onpoc
npaktuieckoMy | (cobecemoBanue);
3aHATHIO. — 1abopaTopHbIe MK-1.1
3.3 3.3 CymmiibHbIe YCTaHOBKH 03| 1/11 12 Towuck paboTsr; HK-l. 2‘
JIOTIOJIHUTEBHOMN Hanuuue '
uH(OpMaIIH 110 KOHCIIEKTOB
3alaHHON TeMe. JIEKIUI
IIpunoxenne 1.
ITouck
JIOTIOTHATENBHON
uH(popMaIMy 1o
3aJaHHOU Teme
(pabota ¢ — YCTHBIH onpoc
34 34 A6copbumonHbe 1 oubmmorpacguuec | (codbecenoBanue); MK-1.1,
aIcCOpOLIMOHHBIE arnmapaThl 0.3 12 KHM Hamrue TIK-1.2
MarepuagamH, KOHCIIEKTOB
CIpaBOYHHUKaMH, JIEKIAN
KaTaJOTaMH,
CIIOBapsIMH,
SHIUKJIOTIE TUSIMU.
IIpunoxenue 1.
Wroro no paspeny 1,2 |1,5/1,51 48
4, Tema
TenmooOMeHHUKH-YTHIIN3aTOPHI
ITouck
JOTIOJTHUTENBHOM
uH(popMaIHy 10
3aJaHHOM TeMe
(pabota ¢ — YCTHBI onpoc
oubnmorpaguuec | (codbecenoBanue);
4.1 MK-1.1,
0,3 12,5 KHUM Hanuuue
Tena000MeHHUKU-YTHIIH3aTOPI IK-1.2
Marepuagam, KOHCIIEKTOB
CIIPaBOYHHMKAMHU, JIEKIIUH
KaTaJoTaMH,
CIIOBapsIMH,
OHIMKIIOIICAUSIMHU.
IIpunoxenne 1.
HWroro no pazaeny 0,3 12,5

obopymoBaHus

5. Tema 5. BriOop cranmapTHOTO




5.1  Bwibop
00opynoBaHHA

CTaHIapTHOTO

0,3

13

Tlouck
JIOTIOJTHUTENIbHOM
uHpopMaLUy 10

3aJaHHOU Teme
(pabora ¢
oubnuorpagpuiec
KAM
Marepuagami,
CIpaBOYHHUKAMH,
KaTaJOTaMH,
CIIOBapsIMH,

OHIUKIONICAUAMMU.

IMpunoxenue 1.

— YCTHBI onpoc
(cobecenoBanue);
Hanuuue
KOHCIIEKTOB
JICKITUN

MK-1.1,
IK-1.2

Uroro mo pazneny

0,3

13

6. Tema 6. Pacuer pexynepaTHBHOTO
TeII000MEHHUKA HETPEPHIBHOTO
JIeHCTBUS

6.1 Pacuer pekynepaTHBHOTO
TEII000-MEHHUKA 5
HEMPEPHIBHOTO JIEHCTBHS

2/21

21

TTouck
JIOTIOJTHUTENbHOU
uH(popMaIMHy 1o

3aJaHHOM TeMe
(pabota c
oubnuorpagpuiec
KHM
MaTepHaIaMH,
CIpaBOYHHUKAMH,
KaTaJoramu,
CIIOBapsIMH,
SHIUKJIONETAIMHA
TToaroroBka k
MIPAKTHIECKOMY
3aHATHUIO.
IIpunoxenne 1.

— YCTHBIA OTIIPOC
(cobecemoBanue);
Brimonuenne
paszena
KYpCOBOTO
MPOEKTA.

IK-1.1,
IK-1.2

Hroro no pazneny

2/21

21

7. Tema 7. Pacuer pereHepaTHBHOTO
TEINIOOOMEHHUKA  MEPUOJHMYECKOTO
IECUCTBUS

7.1 Pacuer pereHepaTUBHOTO
TEII000MEH-HUKa 5
MIEPHOIUYECKOTO ACHCTBUS

421

21

TTouck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10

3a/laHHOM Teme
(pabota ¢
6ubnuorpaduuec
KHUM
MaTepHaIaMy,
CIpPaBOYHHUKAMH,
KaTaJIoraMH,
CIIOBapsIMH,
SHIMKIIONEIUAMHU
IToaroroBka k
MIPaKTUYECKOMY
3aHATHIO.
IIpunoxenne 1.

— YCTHBIi1 onpoc
(cobecenmoBanue);
Brimonnenue
paznena
KypCOBOTO
MPOEKTA.

[K-1.1,
MK-1.2

Wroro no pazneny

4211

21

8. Tema 8. Pacuer HacaIO4HOTO
ckpyOOepa. Iloctpoenue mporecca
TEII0MaccooOMeHa MEKITY
BO3MyxoM ® Bomoi wa H-d
JarpaMMe BIIa)KHOTO BO3/yXa.




8.1 Pacuer
cKkpyOOepa. IMoctpoenue
mpoliecca  TEIIoMaccooOMeHa
MEXIy BO3QyXOM H BOJOH Ha
H-d  auarpamme  BiasxHOTO
BO3IyXa.

HacaagO04YHOIo

221

20

TTounck
JIOTIOJTHUTEILHOM
UHPOPMAIIH O

3aJIaHHOM TeMe
(pabota ¢
6ubmuorpaduuec
KUM
MaTepHaIaMu,
CIIPaBOYHHUKAMH,
KaTaJoramu,
CJIOBapsIMH,
SHIUKJIONEIUIMHA
TlogroroBka
MPaKTUYECKOMY
3aHATHIO.
IMpunoxenue 1.

— YCTHBI onpoc
(cobecenoBanue);
Brinmonnenune
paszena
KypCOBOTO
MPOEKTA.

IK-1.1,
IK-1.2

Uroro mo pazneny

221

20

9. Tema 0.
pekTuduKanyuy OUHapHOU cMecH

Pacyer mpomecca

9.1 Tloctpoenue paboueit u
PaBHOBECHOH JINHUU

2/21

20

TTouck
JIOTIOJTHUTEIILHOM
HHPOPMAITHH 10

3aJJaHHOM TeMe
(pabota ¢
oubnuorpagpuyec
KUM
MaTepHaIaMH,
CIpaBOYHHUKaMH,
KaTajJoramu,
CIIOBapsIMH,
SHIUKIIONE THUIMHK
ITogroroska k
MIPAKTHIECKOMY
3aHATHIO.
IIpunoxenne 1.

— YCTHBIA OTIIPOC
(cobecenmoBanue);
Brimonuenne
paszena
KYpCOBOTO
MPOEKTA.

IK-1.1,
IK-1.2

9.2 Pacuer
PEKTU(PHUKAIIMOHHOTO arapara

2/21

20

TTouck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10

3a/laHHOM Teme
(pabota ¢
6ubnuorpaduuec
KHUM
MaTepHaIaMu,
CIpaBOYHHUKAMH,
KaTaJoramMH,
CIIOBapsMH,
SHIMKJIONEIUSMU
IloaroroBka k
MIPaKTUIECKOMY
3aHATHIO.
IIpunoxenne 1.

— YCTHBI onpoc
(cobecenoBanue);
Brinonnenune
paszzena
KypCOBOTO
MIPOEKTA.

MK-1.1,
MK-1.2

Wroro no pazneny

4/41

40

10. Tema 10. TermioBod pacuer
KOHBEKTHBHOM Cy-mvuiiku Ha «H-0»
JrarpaMme BIIQ)XKHOTO rasa.




TTouck
JIOTIOJTHUTEITLHOM
uH(popMaIUHy 10
3aJJaHHOM TeMe

(pabora ¢
oubnuorpacduyec | — yCTHBII onpoc
10.1 TemtoBoii pacuer KHM (cobecemoBanue);
KOHBEKTHBHOW Cy-IIMJIKH Ha 5 201 | 104 | MaTepuanamu, Beimonnenne IK-1.1,
«H-d» marpamme  BIaXXHOTO " | cipaBouHUKaMH, paszena IK-1.2
rasa. KaTaJoraMH, KypCOBOTO
CJIOBapsMH, IPOEKTA.
SHIUKIIOTICTUSIMU
IToxroroBka k
MPAKTHIECKOMY
3aHATHIO.
IMpunoxenue 1.
HUroro no pasaeny 2/21 10,4
Hroro 3a cemectp 4211 [14/12111212,9 JK3aMEH,3a4éET,KII
Hroro no pucnumninuze 421 |14/1211212,9 KYpCOBOM HPOCKT,

3a4€T, OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpomnecce uzyuenus kypca «TemmomaccooOMeHHOE 00OpYyJAOBaHUE MPEIITPH-SITHII)
IPUMEHSIIOTCS CleyIolIe 00pa3oBaTeIbHbIE TEXHOJIOTHUU:

1. UndopmaniioHHbIe TEXHOJIOTUU — 00y4YEeHHE B 3JIEKTPOHHOM 00pa3oBaTesbHOI cpefie ¢
[ENBI0 PACHIMPEHHs JOCTyna K 00pa3oBaTeNbHBIM pecypcaM, JUIsi 4Yero IpH IMPOBEACHUHU
OT-JICJIbHBIX 3aHATUN U OpPTraHU3alMd CaMOCTOSITENLHOM pPabOThl CTYIEHTOB MCIOJb3YIOTCS
3IIEK-TPOHHBIE BEPCUH Kypca JEKIH 1 pacueTHO-TpapuuecKoi paboThl.

2. PabGota B KOMaH/ie — COBMECTHAas1 JeSTeIbHOCTh CTY/ICHTOB B TPYIINE MPH pacyeTax Ha
NPAaKTUYECKUX U JIAOOPATOPHBIX 3aHATHX, HANPABJICHHAS Ha pelIeHue OOIIel 3aaay MmyTeM
CJIOKEHHUSI Pe3yIbTAaTOB MHIUBHIYaJIbHON PaOOThI YWICHOB FPYIIIIHL.

3. MexaucuuIuinHapHoe 00y4eHHe — UCTIONIb30BaHUE 3HAHUHN U3 pa3HbIX 00JacTel U ux
CPYIIIUPOBKA B KOHTEKCTE PEIIaEMOM 3aauH.

@®opMbl, METOJIBI M CPEACTBA OPTraHU3AIMHU U IPOBEACHUS 00pa30BaTEIBHOTO MpoIiecca

a) GopMbl, HaMpaBJICHHbIC HA TEOPETUYECKYIO TOATOTOBKY:

Jlexusi. Vcmonb3yrOTCsl THIIBI JIEKIWWA: BBOAHAS, MOTHBAIIMOHHAs (BO30OYyXIaromas
MH-TepeC K OCBaMBaeMOW AWCLUIUIMHE), MOATOTOBUTENIbHASA (TOTOBAIIAS CTYIEHTOB K OoJjee
CIOX-HOMY MaTepuaiy), HWHTerpupyromas (garomas oOImMid TEOPeTHYECKUN  aHaIu3
MpEeIIIeCTBYIONIE-TO MaTepuaia), YCTaHOBOUHAs (HAMpaBIAMOIas CTYACHTOB K HCTOYHHKAM
uH(popMaLuu A JajdbHeHIel caMocTosITebHOM paboThl). YacTh 3aHATUIN JIEKIIMOHHOIO TUIIA
MIPOBOJATCS B BUJE IPE3CHTALINH.

CopepxaHve M CTPYKTypa JIEKIIMOHHOTO MaTepuasia JOJDKHBI ObITh HAIlpaBJIEHbl Ha
dbop-MUpoOBaHUE Y CTYJCHTOB COOTBETCTBYIOIINUX KOMIETEHIIUNA U COOTHOCUTHCS C BHIOPaHHBIMU
npenoaaBaTesieM MEeT01aM1 KOHTPOJISL U OLIEHKOM UX YCBOEHHUSI.

CaMocrosTenbHasi ayquTOpHas M BHeayauTopHas pabota. CamocrositenbHas paboTa
BBI-TIOJIHAETCS CTYJIEHTOM B UWUTaJbHOM 3ajie OMOJMOTEKH, B YYCOHBIX KaOMHETaxX U
nabopaTtopusx, KOMIBIOTEPHBIX KJaccaxX, a Takke B JOMAIIHMX YcioBusax. OpraHuzanus
CaMOCTOSITENIbHOM ~ pa-00Thl  CTyJEHTa MpPeJycMaTpUBAaeT KOHTPOJIUPYEMBIH JOCTYN K
nmabopaTopHOMY 000PYI0BaHMIO, PUOOpaM, 6a3am JIaHHBIX, K pecypcy MHTepHeT.

CaMmocrtosiTenbHasi paboTa CTYIEHTOB TMOJKPEIUIAETCS Y4eOHO-METOJIUYECKUM U
MH(}OpP-MaIMOHHBIM 00€eCIieueHNEM, BKIIIOYAIOUIUM YUYEOHUKH, Y1eOHO-METOAMYECKHE 1T0co0us,
KOH-CIIEKTHI JIEKIUH, yueOHOe MporpaMMHOE 00ecrieueHHE.

Koncynpramusa. [IpenycmarpuBaercss MONMy4eHHE CTYIAEHTaMH MPO(EeCcCUOHATBHBIX
KOH-CYJIbTAllMi ¥ TIOMOIIY CO CTOPOHBI IPENIOAABATEIIS.

0) popMbl, HarIpaBJIEHHbIE HA TPAKTUYECKYIO IIOJTOTOBKY:

ITpakTryeckoe 3anatue. Jta popma 00yueHHsI HarpaByieHa Ha IPAKTUYECKOE OCBOEHUE U
3aKperyieHue TEOPETHIECKOr0 MaTepHralla, U3JI0)KEHHOTO Ha JICKLUSX.

JIaGoparopHast paOota. JlaGoparopHas paboTa JODKHA IOMOYb MPAKTUYECKOMY
OCBOE-HHUIO HAYYHO - TEOPETUUYECKUX OCHOB M3Y4aeMOM JUCIHUIUINHBI, TPUOOPETEHUIO HAaBBIKOB
SKCIIEpUMEHTaIbHOU paboThl. [Ipu mpoBeaeHnn 1abopaTOPHBIX PaObOT UCMOIB3YIOTCS TECTHI O
pazzenaM B UHTEPAKTUBHOU opMe.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHOI PadoThI 00yYaroIMXCsl
[pexncraBneHo B npuioxeHun 1.

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

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. Jlapkun, JI. K. TennomaccooOMeHHOE 000py10BaHUE MPEATIPUSATHIH !



yuebHoe moco-6ue i By3oB / JI. K. Jlapkun. — 2-¢ uzn. — Mocksa : M3natensctBo FOpaiir,
2020. — 246 c. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-12032-5. — TekcT
anextpouHbi // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/446682

2. HasmeeB IO.I'., TemmooOmennsie ammapatel TOC : yueb. mocobue i By30B. /

Hasme-es HO.I'., JlaBeirun B.M. - M. . UWsparensckmii nom MDOH, 2019. - ISBN
978-5-383-01193-5 - Tekcr : anekrpounsiii // DBC "KoncynbranT crymenta” . [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011935.html - Pexum gocryma @ mo
TIOJTITHICKE.

0) lonoJiHMTEILHASA JIATEpaTypa:

1. Ilpumeps 1 3a1a4u 110 TeIIOMaccooOMeny : yueoHoe nocobue / B. C. Jlorunos, A. B.
Kpaiinos, B. E. FOxHoB [u ap.]. — 4-e u3x., ctep. — Cankrt-IlerepOypr : Jlans, 2019. — 256 ¢. —
ISBN 978-5-8114-1132-0. — Tekct : snekrponnsiid // Jlanb : 31MeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/112072 — Pexum pocTyma: IJis aBTOPH3.
MOJIb-30BaTENEH.

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

TEK-CTUJIBHON MPOMBIIUICHHOCTH : yueb. mocooue / JL.U. Kmakun. — Mocksa : UTHOPA-M,
2018. — 295 c. — (Bricmice obpazoBanue: bakanaspuar). — www.dx.doi.org/10.12737/20523. -
ISBN 978-5-16-011953-3. - Tekct : JJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/814542 — Pesxum ocTyrma: 1Mo moJImicKe.

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

Vuebno-meroauueckoe mocodue / Hlaiixyraunoa M.K., [lepsruna H.B., Byprokun @.A. -
KpacHo-s1p.:COVY, 2016. - 170 c.: ISBN 978-5-7638-3590-8. - Tekct : anekrponnsrii. - URL:
https://znanium.com/catalog/product/978768 — Pesxum moctyma: 1Mo moJImricKe.

4. bpono IO.M., CopaBoyHMK 10 TEIUIOOOMEHHBIM ammnapaTam HapoTypOMHHBIX
ycranoBok / bpogos FO.M., Aponcon K.D. - M. : Usnmarenbckuii jom MDU, 2017. - ISBN
978-5-383-01111-9 - Tekcrt : anekrpounsiii // DBC "KoncynbranT crymenta” : [caitr]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011119.html - Pexum gocryma : 1o
MOIITHCKE.

B) MeToauyeckue ykasaHus:

1. Ockonkos, C. B. TeromaccooOMeHHOE 000py10BaHUE TPEATPUITUN | METOIUYECKUE
yKa3aHUs 10 BBINOJHEHHUIO KYpCOBOTO NPOEKTa Ul CTYACHTOB HAIPaBICHMS IOATOTOBKH
"Termnosnepreruka" / C. B. Ockonkos, JI. B. Hukonaes ; MI'TY, Kad. TermnorexHudeckux u
SHEPreTUYECKUX cucteM. - Marauroropek : MI'TY, 2012. - 1 snekrpow. ont. auck (CD-ROM). -
3arn. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1547.pdf&show=dcatalogues/1/1124
725/1547 .pdf&view=true - MakpooObeKkT. - TekcT : AIeKTpOHHBIA. - CBEACHUS JOCTYITHBI
takke Ha CD-ROM.

2. Meronuyeckne ykazaHus K Ja0OpaTOpHBIM  paboTaM MO  JUCHUTUIMHE
«Temnnomacco-oOMeHHOE 000pyI0BaHUE MPEINPUATHINANSA cTyneHToB Hampasienus 13.03.01
(DnextponHbIii pecypce. [Ipunoxenue 1):

2.1 Kunertuka npotiecca CyIIKH BIaXXHBIX TeJl.

2.2 N3yuenne nporuecca peKTu(HUKaIui OMHAPHBIX CMECEH.

2.3 TemnoBbIe UCIIBITAHUS BOJIONOAOIPEBATENS - AKKYMYJIATOPA.

2.4 NzydeHune mporiecca TeIioMaccoOMeHa B HacaJJ0uHOM CKpyooepe

2.5 TemoBoe UCTIBITAHNE PEKYNEPATUBHOTO CEKLIMOHHOTO TETJI00OMEHHHKA.

2.6 MccnemoBanne MpOIECCOB BBITAPUBAHMS KPHCTAILTH3YIOIIIXCSl PACTBOPOB.



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://magtu.informsystema.ru/uploader/fileUpload?name=1547.pdf&show=dcatalogues/1/1124725/1547.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1547.pdf&show=dcatalogues/1/1124725/1547.pdf&view=true

r) IIporpammHuoe o6ecneuenune u UaTepHe

IIporpammHoe o0ecnieuenmne

T-pecypcsbi:

HaunmenoBanue N
o Ne orosopa Cpoxk neiicTBUS TULEH3UU

MS Windows 7
Professional(uist  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007y, 135 o1 17.09.2007 Gecepouo
Professional
7Zip CBOOOJIHO PACIIPOCTPAHIECMOE 0CCCPOUHO
Linux Calculate |cBoGomHO pactpocTpanseMoe 0eccpouHO
FAR Manager CBOOOJTHO PaCIPOCTPAHIEMOE OECCPOYHO

IIpodeccnonanbHbie 0a3bl JTAHHBIX U HH)

OpMalMOHHBIC CIIPABOYHBIC CHCTEMbI

Hassanue xypca

CcpUika

BHGKTpOHHa}I 621321 MNEPpUOANICCKUX I/IS,I[aHI/Iﬁ
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hanuonanpaas
WH(pOpPMAITMOHHO-aHAJIMTHYECKAs ~ CUCTEMA
Poccuiickuii HMHACKC HAYYHOI'O ITUTHPOBAHMS

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

[TouckoBas cuctema Akaaemust Google (Google
Scholar)

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

Nudopmanmonnas cucrtema - EnuHoe OKHO URL: http://window.edu.ru/

JI0CcTyna K MH(GOPMAIIMOHHBIM pecypcaM

@denepallbHOE  TOCYAApCTBEHHOE  OIOIKETHOE

YUpPEKICHAE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
IPOMBINIICHHON COOCTBEHHOCTH

Poccuiicxas  T'ocynapersennas  GnomoTexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHbIe pecypebl onbmuoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

MeskayHapoaHas HayKOMETpUYECKast
pedepaTiBHAsS W TOJHOTEKCTOBas 0a3a JaHHBIX
Hayunbix n3aannii «Web of sciencey

http://webofscience.com

MexnyHaponHas pedepatruBHas u

INOJTHOTCKCTOBAsA  CIIpaBOYHas 0aza JaHHBIX

http://scopus.com

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:




YuebHass ayauTopus Ui TPOBEACHHUS JICKIMOHHBIX W TMPAKTUYCCKUX 3aHATHN
CEMHMHAPCKOTO THIA, TPYIMIIOBBIX M HHIMBHIYaJbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOIS U
IIPOMEKYTOYHOM aTTECTALMHU:

- MyJbTUMEIUIHOE O0OpyZOBaHHE, CHCTEMa aBTOMATUYECKOTO 3allITOPUBAHHS C
HKPAHOM, JTIOCKA

AymuTopus JUIs TPOBEACHUS IPAKTUYCCKUX 3aHITUH CEMUHAPCKOTO THIIA, TPYIIIOBBIX U
WHIWBUIYAIbHBIX KOHCYJIbTAIHMA, TEKYIIETO KOHTPOJISI U IPOMEKYTOYHOM aTTECTAIINH:

- MyJIbTUMEIUHHOE 000pyIoBaHHE (ITPOEKTOP, IKPaH), T0CKa HHTEPAKTUBHASI.

Jlaboparopus-Aynutopuss s NPOBEISHUST TaOOPATOPHBIX, MPAKTUYECKUX U
JICKITMOHHBIX 3aHSATHA CEMHHApPCKOTO THIIA, TPYIIOBBIX W HHIUBUIYAJTbHBIX KOHCYJIbTAIIHH,
TEKYIIET0 KOHTPOJIS M TPOMEKYTOUHOU aTTeCTALIUU:

- JIabopaTopusi TEIIOMACCOOOMEHHBIX YCTAaHOBOK M IapOTeHEpaToOpoB, J1a0OPaTOPHBIMA
CTEH]J] MO0 M3YYEHHUIO INpoIlecca CYIIKM MOPHUCTOTO MaTepuaa; J1abopaTopHbIE CTEHABI I10
UCCIIC/IOBAaHUIO TEIJIOBBIX W THJPABINYECKAX XapaKTEPHCTUK TEIUIOOOMEH-HBIX arlaparoB;
CTCHJ 10 W3YYEHUIO OCHOB TpaHCHOpMAIMU TEIUIOTHI; JabopaTopHass yCTaHOBKA 10
TEII00OMEHHY; ITAPOTeHEePATOPHI, TIOTCHIIMOMETPbI, MUKPOMaHOMETP; CYIIMILHBIN KA.

Y4eOHbIC ayTUTOPUU JIJISL BBIOJIHEHUS KYPCOBOTO MPOSKTHPOBAHMSI, TTOMEIICHUS IS
CaMOCTOSITEIILHOM paObOThI 00YYAIOIIMXCS:

- mepcoHanbHbie KoMmmbloTepbl ¢ maketoMm MS Office, Boixomom B MHTepHeT u ¢
JIOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIIbHYIO CPEIy YHUBEPCHUTETA.

[Tomemenne s  XpaHeHUs ¥ NPOPHUIAKTHYECKOrOo OOCTYXKUBaHUS  yIeOHOTO
00opynoBaHus:

- CTeJUTAXH, CEHQBI U XpaHEeHUsT Y4eOHOTO 000PYI0BaHS, HHCTPYMEHTHI JJIT PEMOHTA
71a060paTOPHOTO 00OPYAOBAHHUS.



[Tpunoxenue 1

6. YueOHO-MeTOANYeCKOe o0ecTieYeHrne CAMOCTOATEILHOH padoThI CTY/ICHTOB

Bormpocs! 1151 caMoCcToATeIbHOM paboThl 00yUJAONUXCS IO TEMaM.

Tema 1.1.

1. Bwuasl TermioMmaccooOMEHHOT0 000pyI0BaHUS
2. 3Ha4yeHHe TEIJIOMAacCCOOOMEHHOTO 000PYAOBAHUS IS TPOMBIIICHHOCTH
3. IloTpeOHOCTH B TEIIIOMAacCOOOMEHHOM 000PYA0BAaHUN MTPOMBIIICHHOCTH.

Tema 1.2.

1. Knaccugukaius TermiomMaccooOMEHHBIX YCTaHOBOK.

2. Haubonee pacnpocTpaHeHHbIE TEIUIOHOCUTENH, UX CBOMCTBA, 00JIaCTh IPUMEHEHMSL.

Tewma 1.3.

1. Kiaccudukanus peKyrnepaTUBHBIX TEINIOOOMEHHHKOB.

2. KoHCTpyKTHBHBIE 0COOEHHOCTH KOXYXOTPYOUaThIX TEMI000MEHHHUKOB.

3. KoHcTpyKkTHBHBIE 0COOCHHOCTH IIACTUHYATHIX M CHUPATBHBIX TEIJI000MEHHHUKOB.

4. TeroBOW KOHCTPYKTHUBHBIN U TEIJIOBOM MOBEPOUHBIN pacyeThl peKylnepaTuBHbIX
Ter1000MeHHUKOB. X ocoGeHHOCTH.

5. HcnaputenbHble yCTaHOBKU. MIX KOHCTPYKTHUBHBIE OCOOCHHOCTH.

6. Kunaccuukanus BBICOKOTEMIIEPATYPHBIX PEKYIIEPATUBHBIX TEJI00OMEHHHUKOB.

7. KoHCTpyKTHBHBIE 0COOEHHOCTH METAIJIMUECKUX BBICOKOTEMIIEPATYPHBIX PEKYIIEPATOPOB.

8. KoHcTpykTHBHBIE 0COOCHHOCTH KEPAMHUYECKUX BRICOKOTEMIIEPATYPHBIX PEKYIIEPaTOPOB.

9. Oco0eHHOCTH TEMIOBOI0 pacueTa BHICOKOTEMIIEPATYPHBIX PEKYIIEPATOPOB.

10. Termoseie TpyObI. Knnaccudukanus, KOHCTPYKTHBHBIE OCOOCHHOCTH.
11. OcobGeHHOCTH TEMIOBOrO pacueTa TeIIOBBIX TPYO.

Tewma 1.4.

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

2. OCOOEHHOCTH TEIUIOBOTO pacueTa TeINIO0OMEHHUKOB IMEPHOIMIECKOTO ACHCTBUSI.

3. T'mapaBnuyeckuil ¥ MPOYHOCTHOHN pacueTsl peKylnepaTUBHbIX TEMI000MEHHHUKOB.

4. PereHepaTHBHBIC TETNIOOOMEHHUKH TIEPHOIMUYECKOTO AEUCTBUS, UX KOHCTPYKTHBHBIC
0COOEHHOCTH.
Tema 1.5.

1. OcoOeHHOCTH TEIIOBOrO pacyeTa pereHepaTopoB MEPHOTUUECKOTO JEHCTBUS.

2. KoHCTpyKTHBHBIE 0COOEHHOCTH pEreHepaTOPOB HEMPEPHIBHOTO IEHCTBHSL.
Tema 2.1.

1. Kiaccudukanus 1 KOHCTPYKTUBHBIE OCOOEHHOCTH KOHTAKTHBIX TETJIOMACCOOOMEHHBIX
YCTAHOBOK.

2. Oco0eHHOCTH PadOThI KOHTAKTHBIX TEIUIOOOMEHHBIX aliapaToB.
Tema 2.2.

1. CaoiicTBa BinaxkHOTO Bo3ayxa Ha « H-d » muarpamme.

2. Hzobpakenue mporeccoB TeruioodmMena Ha « H-d » nuarpamme.

3. TemoBoi KOHCTPYKTHBHBIIN pacueT ckpyOoepa.

4. TerutoBoii 0aaHC KOHTAKTHOTO TEIIOOOMEHHHMKA U H300paXkeHHe MPOIeccoB B HeM Ha « H-d

» JuarpaMme.

Tema 2.3.
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OU3NKO-XUMHUYECKHE OCOOCHHOCTH MPOIIECCOB BBIIApUBaHUs. TeMiieparypHas Jenpeccusi.
KoHCcTpyKIMy BeIMapHBIX ammapaToB ¢ €CTECTBEHHON W MPUHYAUTEILHON [UPKYISIHUEH
BBIIIAPUBAEMOTr'0 pPacTBOpA.

Tema 2.4.

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

Tema 3.1.

KoHcTpykTHBHBIE 0COOEHHOCTH KOHTAKTHBIX BBIMTAPHBIX aIIapaToB.
KoHCcTpyKTHBHBIE 0COOEHHOCTH KPUCTAILIM3AIIMOHHBIX YCTAHOBOK.
[TpuHIMIT NEHCTBHS 1 KOHCTPYKTUBHBIE OCOOEHHOCTH OMPECHUTENIBHBIX YCTaHOBOK.
MHOTOKOPITYCHBIC BBITIAPHBIC YCTAHOBKH. MIX KOHCTPYKTHUBHBIE OCOOCHHOCTH.
MHOTOKOPITYCHBIE BAKYyM-HUCIIAPUTEIbHBIC YCTAHOBKU. X KOHCTPYKTUBHBIE OCOOESHHOCTH.
TennoBoii pacyeT BBIITAPHBIX YCTAHOBOK.

. TeroBoii GaaHC BBITAPHON YCTAHOBKU HETIPEPHIBHOTO JICHCTBHS.
. OcHOBHBIE (PU3UKO-XMMHUYECKHE CBOWCTBA OMHAPHBIX cMeceil. buHapHble cMecu U3 B3auMHO

PACTBOPUMBIX U BBAUMHOHCPACTBOPHUMBIX KOMITIOHCHTOB.

. ®a3oBbIe AUAarpaMMbl COCTOSIHUS CMECEeH JKUAKOCTEH.
. Azearponnyeckue cmecu. Mx ocobenHoctu.
. JAMCIMIUISIIMOHHBIE YCTaHOBKH, UX ocobeHHocTH. [Iponecchl pa3aenenus GMHapHBIX cMecei

Ha t-X,y AuarpamMmme.

Tema 3.2.

Pextudukanmonnsie ycranoku. [Iponeccs MaccooOMeHa B KOJIITAYKOBOM
PEKTHU(PHUKAITMOHHON KOJIOHHE.

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

Tema 3.3.

MexaHn3Mm npolrecca CyIKH BIIaXKHBIX MaTepUaioB. BUbl CBS3aHHOM BIIary.

Ananu3 [ u Il nepuoaoB cymku MaTepranos.

Omnpenenenne pacxoza CyIIMIbHOIO areHTa B IPOLECCE CYILIKH.

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

TennoBoii GanaHc 1EHCTBUTENBHOTO CYLIMIIA.

Oco0eHHOCTH MTPOLIECCOB CYILIKH C PELMPKYISIUEN cyniabHoro arenra. [locrpoenune

nporiecca cymku Ha «H-d» quarpamme.

Oco0eHHOCTH MPOLIECCOB CYIIKH C TPOMEXYTOUHBIM MOJOTPEBOM CYIIMJIBHOIO areHTa.
KoHnBekTHBHAs cylIKa Ha ABIMOBBIX Tra3ax. Cylllka ¢ peUpKYJIALHUENH TOTIOYHbBIX ra30B.

Tewma 3.4.

CopO1monnslie mipoiiecchbl. AOCOPOCHTHI U aZICOPOSHTHI.

AOGCOpOIMOHHBIE MTPOLIECCH U YCTaHOBKU. MaTepuanbHbIi 6anaHC U MPUHIIUIHAATIbHBIC
CXEMBI.

AJCOOITMOHHBIE MPOIIECCHl U YCTaHOBKH. [[pHHIMITUATBHBIE CXEMBI aICOPOITIN

Tema 4.1.

HazHauyeHue Termio00MEeHHUKOB-YTHIIN3aTOPOB.
OcoOenHocTH PabOTHI TETIOOOMEHHUKOB-YTHIIN3aTOPOB.
Tema 4.2.

[Topsimox moa60pa cTaHAapTHOTO 00OPYAOBAHUS
Karajoru ocCHOBHOTO CTaHAAPTHOTO 00OPYIOBAHUS



KypcoBoii npoekT

Tema kypcoBoro npoekta: KOHCTPYKTHUBHBIN TEIUI0BO# pacyeT TeNmJIoMacco00MeHHO
YCTAaHOBKH.

KypcoBoil mpoeKT BBIMOJHSAETCS MO BapHaHTaM M IPEACTaBiseTcsl 00ydaroluMucs B
NEYaTHOM U BJIEKTPOHHOM Buze. Llenb BbIMoOnHEHUS pabOThl — MPUOOpETEeHHE CTyIEeHTaMU
HABBIKOB MPOEKTUPOBAHUS M OCOOCHHOCTEM SKCIUIyaTallud TEIJIOMAacCOOOMEHHBIX YCTaHOBOK
HOPENIPUATUM, TEIUIOBBIX pacyeToB IIPOLECCOB, COBEPIIAEMBIX B TEIJIOIHEPreTHYECKUX
YCTAaHOBKaX, YMEHHUWA TI0JIb30BaTbCA CIPABOYHOM M HOPMATUBHOM JIMTEPATypoOd MO
TEIUIOPHEPTETUKE, UCII0JIb30BATh PA3JIMYHBIE AUArPAMMBI JUIsl pacuyeTa IapaMeTpoB U MPOLECCOB.

BapuanTbl 3ananuii:

PexynepaTtuBHbIe TEINIOOOMEHHUKN HETIPEPBIBHOTO JIEHCTBUSA: KOXKYXOTPYOHBIE,
IJIaCTUHYAThIE, peOPUCThIE, CEKITUOHHBIE,
NEPUOANYECKOI0 AEUCTBUS: BOJOHAIPEBATEIN-AKKYMYJISATOPBI,
pereHepaTuBHbIC TEINIOOOMEHHbBIE annapaThl,
PEKTH(HUKAIMOHHBIE YCTaHOBKH,
CYILINJIa KOHBEKTUBHbBIE U TEPMOPAAUAI[MOHHbIE,
BbIIIAPHbIE YCTAHOBKH.
Coneprkanue:
I'padmueckas yactb: oOUIMi BUJ annapara Ha gucTe Al, 3anoaHEeHHbIH HEe MeHee yeM Ha 75%,
3JIEMEHThI YCTAaHOBKH.
[TosicuutenpHas 3amucKa ¢ pas/elnaMM: XapaKTepUCTHKa almapara U MpPOTEKarolUX B
HEM
IIPOLIECCOB, CXE€Ma YCTAHOBKH, TEIUIOBOM M KOHCTPYKTHBHBIM pacder, MOBEPOYHBIN
pacueT mpu BBIOOpE TUIIOBOTO OOOPYIOBAaHMSI, THIPABIMYECKUN (29POJMHAMHYECKUN) pacyer,
KOMITOHOBOYHBIH pPacyeT, MEXaHWYECKH pacdyeT W BbIOOp TEIUIOBOM M3OJISINH, a TaKXKe BHIOOD
BCIIOMOTaTeNIbHOTO 000PY10BaHHUSI.



[Tpunoxenue 2
7 OnleHOYHbIE CPeICTBA NPOBEAEeHNS MPOMEKYTOYHOM aTTeCTAIUN

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUs MPOMEKYTOUHON aTTeCTAlNM:

Koo Hnouxamop
00CMUdICEHUsL Oyenounvie cpeocmaa
uHouKamopa
KOMnemenyuu
IIK-1 — CoocofeH y4YacTBOBAaTh B OIleHKE TEXHHYECKOTO0 COCTOSIHHSI, MONIEPKAHUA M BOCCTAHOBJICHHSI PA0OTOCHOCOOHOCTH TEMJIOMEXaHHYECKOTO

00opynoBaHus npoMbinieHHbIx TIC

I1K-1.1

OneHuBaeT ypoBeHb
TEXHUYECKUX
pelieHu
HAIPaBIICHHBIX  HA
MOBBIIIICHHE

s exTuBHOCTH
paboThI
TEIIOMEXaHUYECKOT

0 000pyI0BaHUS

3agauva 1. TersioBo pacueT BOJASHOTO SKOHOMaii3epa
3MEEBUKOBBIN AKOHOMAaM3ep MapoBOTo KOTJIA MPEeAHA3HAYCH VIS TI0I0OTPEBA MUTATEIbHOM BOIbI B KomruecTBe Gy 0T

Temneparypsl t;” o t,". Boma nBmkeTcs BBepX MO TpyOam TuaMETPOM dz/ch KoaddunmeHT TerionpoBoaHOCTH,
MaTepuana cTeHKU A. CpeaHsist CKOpOCTb JIBMKEHHS BOABI (2,

JlsiMoBeie Ta3bl (13 % CO2 u 11 % H,0) mBmwxkyTcs cBepxXy BHHU3 B MEKTPYOHOM MPOCTPAHCTBE CO CpeaHen
CKOPOCTBIO B Y3KOM CE€YEHUH TPYOHOTO Imyuka ®1. Pacxon razoB G;. Temmeparypa ra3oB Ha BXojie B SKOHOMaii3ep 1y,
Ha BbIxoJie f;” (0Ha U3 YeThlpex TeMmIepaTyp HEU3BECTHA). 3aJaHO PacHoJioKeHre TpyO B Mydke (IIaxMaTHOE WU

1=5

S2
. ., 02=
KOPHIOPHOE) ¥ OTHOCUTENIbHBIE Iaru: MOMEpPEeYHbIi d2 y MPOJOJIbHBIN d2 . Co CTOPOHBI Ta30B

MOBEPXHOCTh TPYO MOKPBITA CIOEM CaKM TOJNIIMHON O° | cO CTOPOHBI BOABI - CIOEM HAKUIM TOMIIHHON &
KoaddunmeHTsl TeTIONpOBOIHOCTH TPHHSTE: it caxu A, = 0,07 - 0,12 Br/m PaA s makumm A= 0,7 - 2,3

BT/wm PR OmnpenennTh MOBEPXHOCTH HATPEBA H JUTHHY OT/IETBHBIX CEKIM (3MEEBHKOB).

3anaua 2. Pacyer aByXX0/10BOTO TPyOUaTOro BO3AyXOMO 0T peBaTeNs

B TpyOuaTOM JBYXXOJOBOM TEIUIOOOMEHHUKE XOJOIHBIM TerIoHOCUTeNb (Bo31yX) B KosmdectBe Gy JOJIKeH|
HarpeBaThbcs oT tp” 110 1.

["opsumii TemmoHocUTENb (IBIMOBBIE T'a3bl) B KonndyecTBe G1 IBUKETCS BHYTPU TPYO AMAMETPOM da/ch

CO CpelHeEl|
CKOPOCTBIO M1, A - KOA(P(UILHMEHT TEIUIONPOBOJIHOCTH MaTepuaa, U3 KOTOPOro U3roToBiIeHbl TpyOku. TemnepaTtypa

TBIMOBBIX Ta30B Ha BXO/IE B TEIJIOOOMEHHUK 11, Ha BbIXo/e 117, (01HA U3 YETHIPEX TeMIIepaTyp HEU3BECTHA).




Hnouxamop

Koo
00CmudICeHUs. Oyenounvie cpedcmea
uHouKamopa

KOMNnemeHyuu

Bo3nyx ABMXKeTcs Momepek TPyOHOro MydkKa CO CpedHEeM CKOpPOCThI0O B Y3KOM CEUYEHHMH IydKa 2. 3a/JaHbl
. O1= S d . O02= S%
[pacroyioxkeHue TpyO B MyUKe U OTHOCUTENIbHBIC IIArH: TOTEPEYHBII 2 W MPOJIOJBHBIM 2
I lomepu meniomor cocmasasiom A %.
Onpenenutb HEOOXOIMMYIO TTOBEPXHOCTh HarpeBa, IMHY TPyO B OJHOM XOJI€ M KOJIMUYECTBO TPYO, pacrolOKEeHHBIX
[ONEPEK U BJIOJIb IOTOKA XOJOJAHOTO TEINIOHOCUTETIS.
[1K-1.2 [IpoBomutr yuer wu KypcoBoii IpoeKT no AucuMIInHe

aHau3
TEXHUKO-IKOHOMHUYE
CKHUX  IOKa3aTeJei
paboThI
TETIOMEXaHUYECKOT
0 000pyI0BaHUS

Tema kypcoBoro npoekta: KOHCTpYKTHBHEIN TEIJIOBOW pacyeT TEeIJIOMacCOOOMEHHOM YCTAHOBKH.
KypcoBoii MPOEKT BBIMOIHIETCS 110 BApUAHTaM U MPECTABIACTCS 00yUYaIOIIMMUCS B IIEYaTHOM U JIEKTPOHHOM BH/IE.
Llenb BBIMONIHEHUS PabOTHI — MPHOOPETEHNE CTYJACHTAMH HaBBIKOB IPOEKTUPOBAHUS U OCOOCHHOCTEH IKCILTyaTalun
TEIUIOMACCOOOMEHHBIX ~ YCTAHOBOK  MPEIANpPUATHN, TEIUIOBBIX  PACUETOB  MPOIIECCOB, COBEPIIAEMBIX B
TEIUIOPHEPIETUUECKUX YCTAHOBKAX, YMEHHUH II0JIb30BAThCA CIPAaBOYHOM M HOPMATHUBHOW JIUTEPATypol IO
TEIUIOPHEPTETUKE, UCIIOJIB30BATh PA3IMUHBIE AUarpaMMbl JJI pacueTa 1apaMeTpoB U IIPOLIECCOB.
Bapuanmwi 3a0aHuti:
PexynepatuBHble TEIIIOOOMEHHUKHU HETPEPHIBHOTO ACUCTBUS: KOXKYXOTPYOHbIE, IUIACTUHYATHIE, peOpUCTHIE,
CEKLIMOHHBIE,
MEPUONYECKOT0 JEHCTBUS: BOJJOHArpEeBATEIU-aKKyM YIS TOPHI,
pereHepaTHBHbBIE TEIUIOOOMEHHbIE annapaThl,
PEeKTH(HUKAIIMOHHbBIE YCTAaHOBKH,
CyIIMJIa KOHBEKTHBHBIE U TEPMOPAANALIMOHHBIE,
BBINIAPHBIE YCTAaHOBKHU.
Conepxanue:
- I'padmueckas yacTh: oOmUMN B amnmapaTa Ha jgucte Al, 3amoiHEHHBIH He MeHee 4yeM Ha 75%, AJIEeMEHTHI
YCTaHOBKH.
- TlosicHuTenbHas 3amucka C pa3JellaMy: XapaKTepUCTHKa anmapara ¥ MpPOTEKarolIMX B HEM IPOIECCOB, CXeMa
YCTAHOBKH, TEIMJIOBOM M KOHCTPYKTHBHBIM pacder, MOBEpOYHBIH pacueT MpHU BBIOOpPE THIIOBOTO OOOPYIOBaHUS,

THJIPABINYECKUH (a9pOAMHAMUYECKUI) pacueT, KOMIIOHOBOYHBIN pacyeT, MeXaHUYECKUi pacdyeT U BHIOOp TEIIOBOMH|




Koo Hnouxamop
00CMUICEHUs. Oyenounvie cpedcmesa
uHouKamopa
KOMNemeHyuu

‘I/I3OJ'I$[HI/II/I, a TaK¥XeE BBI60p BCIIOMOT'aTCIBHOT'O O60py,[[0BaHI/I$I.

0) Ilopsaiok mpoBeaeHUsI MPOMEKYTOUHON ATTECTAIUM, MIOKA3ATe/IM U KPUTEPHHU OlleHUBAHUSA (IK3aMeH, 3a4eT, KYPCOBOH MPOEKT).
Kputepuu onieHk# (B COOTBETCTBUU C POPMHUPYEMBIMU KOMIETEHIIMSIMU U TUTAHUPYEMBIMH PE3yJIbTaTaMu O0yUeHUs):

Iloka3aTeu M KpUTEPUH OLICHMBAHMUSA IK3aMeHA:

— Ha OIEHKY «OTJHYHO» (5 0aJIoB) — O00y4aromuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb COPMUPOBAHHOCTH KOMIICTCHIIUN, BCECTOPOHHEE,
CUCTeMAaTH4YeCcKOe 1 TTy00KOe 3HaHHE yueOHOro MaTepuaa, CBOOOHO BBIIMOIHIET MPAKTUYECKUE 3a/IaHuUs1, CBOOOIHO ONEpUPYET 3HAHUSIMH, Y MEHHUSIMH,
MPUMEHSET UX B CUTYaLUSX MTOBBIIIEHHOW CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 6anna) — oOyyaroluics AeMOHCTPUPYET CpeIHUI YpOBEeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMN: OCHOBHBIE 3HAHMSI,
YMEHUS OCBOCHBI, HO JIOTTYCKAIOTCsl HE3HAUYUTEIbHBIE OITMOKH, HETOYHOCTH, 3aTPYAHECHHUS PU aHATUTHYECKUX ONEPAIHIX, TEPEHOCE 3HAHUN U YMEHUM
Ha HOBbIE, HECTAHIaPTHBIE CUTYalUU.

— Ha OIIEHKY «Y/10BJIETBOPUTENbHO» (3 Oaia) — 00y4aronuiicss IeMOHCTPUPYET MOPOTOBBIN YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHITUMI: B XOI€
KOHTPOJBHBIX MEPOMPUITHI JOMYCKAIOTCS OIMMUOKU, MPOSBISIETCS OTCYTCTBHE OTIENbHBIX 3HAHHM, YMEHUMN, HaBBHIKOB, 00YJAIOIMINUNCA MCTIBITHIBAET
3HAYUTEJbHbBIC 3aTPYJHECHUS IIPU ONIEPUPOBAHUH 3HAHUSMU U YMEHUSIMH MPH UX MEPEHOCE HA HOBBIE CUTYALIUH.

— Ha OIIEHKY «HEY/I0BJIETBOPUTEJIbHO» (2 Oamna) — oOydaromuiics AeMOHCTpUpyeT 3HaHus He Oonee 20% TeopeTHUeCcKOro Marepuana,
JIOTTYCKAEeT CYIIECTBEHHBIE OIMOKH, HE MOXKET MOKa3aTh UHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1ad.

— Ha OIICHKY «HeYAOBJIeTBOPUTEabHO» (1 Oamn) — oOyyarommuiics HE MOXKET MOKa3aTh 3HAHHWS Ha YPOBHE BOCIPOHM3BEICHUS U OOBSCHEHHS
nH(pOpMaIUU, HE MOXKET MOKa3aTh HHTEUICKTyalIbHbIE HABBIKU PEIICHUS TIPOCTHIX 3a/1a4.

Iloka3aTenu U KPUTEPUH OLIEHNBAHHUS KYPCOBOI'0 NMPOEKTA:
— Ha OIICHKY «OTJIMYHO» (5 06atoB) — paboTa BBITIOJTHEHA B COOTBETCTBHH C 3aJ]aHUEM, 00yJarOIIUICS TOKa3bIBaeT BEICOKUI yPOBEHB 3HAHUH HE TOJIBKO
Ha YPOBHE BOCIIPOM3BENICHUS U O0BSICHEHUS WH(OPMAIIMY, HO U MHTEIUICKTYaIbHbIE HABBIKH PEIICHUS MTPOOJIeM U 3a]a4, HaX0K/ICHUs] YHUKAIIbHBIX
OTBETOB K HpO6J’IeMaM, OLCHKHU U BBIHCCCHUS KPUTUICCKUX CY)K)IGHI/II\/'I;
— Ha OIIEHKY «X0po1uo» (4 6ana) — paboTa BIIMOTHEHA B COOTBETCTBUU C 33/IaHUEM, O0yUarOIIHIICs MMOKa3bIBaeT 3HAHUS HE TOJIBKO HA YPOBHE
BOCIIPOM3BEACHHUA U 00BSICHEHUS I/IH(l)OpMaHI/II/I, HO 1 UHTCJJICKTYAJIbHBIC HABBIKU PCUHICHUA HpO6.]'IeM " 3aJa4, HaXOXJACHUSA YHUKAJIIbHBIX OTBETOB K
npobiaemam;
— Ha OILIEHKY «y/JA0BJIETBOPUTEJILHO» (3 Oayura) — paboTa BEITNIOHEHA B COOTBETCTBHH C 3a/IaHUEM, 00yJarOIINIACs TOKa3bIBaeT 3HAHUS Ha YPOBHE
BOCIIPOU3BEICHUS 1 O0BSICHEHUS WH(OPMAIINN, HHTEIJUICKTYaIbHBIE HABBIKY PEIICHUS MPOCTHIX 33/1aY;
— Ha OIICHKY «HeY/A0BJEeTBOPUTEILHO» (2 0ayia) — 3a7aHue IPeroiaBaTessl BEIIOJIHEHO YaCTHYHO, B TIPOLIECCE 3aIUTH PA0OTHI 00yUYaOIIUNUCS




JIOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET MOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEILICHUs TOCTABICHHON 3a/1auH.
— Ha OIICHKY «HEY/I0BJIeTBOPUTEIbHO» (1 6armn) — 3a1aHue mpernoaaBaTess BBIIOJIHEHO YaCTHYHO, O0YJIArOIIHICS HE MOXKET BOCIIPOU3BECTH H
OOBSICHUTH COICpKAHKE, HE MOXKET IMOKa3aTh UHTEIUIEKTyallbHbIE HABBIKM PELICHUS TTOCTABJICHHOMN 3a1auu.

IToka3aTe/jiu 1 KPpUTEPUH OLIEHHMBAHUS 3a4eTa:
— Ha OLIEHKY «324TeH0» — 00yUaIOIIMKACS IEMOHCTPUPYET OT BHICOKOTO JI0 TOPOTOBOTO YPOBHS C(POPMUPOBAHHOCTH KOMIIETSHIIUH:
—BCECTOpPOHHEE, CUCTEMAaTH4YecKoe U IIyOOKoe 3HaHUe y4eOHOro mMarepuaia, CBOOOIHO BBIMOJHACT MPAKTHUECKHE 3aJaHus, CBOOOIHO
OIepUpPYeT 3HAHUSIMH, YMEHUSIMH, IPUMEHSET X B CUTYallUsX TOBBIIIEHHON CI0KHOCTH.
—OCHOBHBIC 3HAaHHA, YMCHHUA OCBOCHLI, HO OOMYCKAIOTCA HC3HAUWUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPpYAHCHHA IIPU aHAJIUTUYCCKHUX
Oornepanumiax, NCPeHOCe 3HAHUH U YMGHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBIC CUTyalluU.
—B XOJI¢ KOHTPOJBHBIX MEPONPHUATHH JOIYCKAIOTCS OIIMOKH, TPOSBIAETCS OTCYTCTBHE OTAEIBbHBIX 3HAHWI, yMEHHMH, HAaBBHIKOB,
00Y4YaIOIINICS NCTIBITHIBACT 3HAYUTEIILHBIC 3aTPYIHEHHUS TP OTIEPUPOBAHNY 3HAHUSIMU M YMEHHUSMH TP UX TIEPEHOCE HAa HOBBIC CUTYAIINH.
— Ha OIICHKY «He3a4YTeHO0» — OOydalommiicsi IeMOHCTpUpYyeT 3HaHus He Ooiee 20% TEOopeTHYecKOro Marepualna, JOMYCKAaeT CYIIEeCTBEHHBIC
OIIMOKY, HE MOXET I0Ka3aTh WHTEIUICKTYyaJbHbIE HABBIKM PEIICHHS IMPOCTHIX 3a7ad; OOYYalONIMHCS HE MOKET II0Ka3aTh 3HAHUS Ha YpPOBHE
BOCITPOU3BCACHHUA U 00BICHEHHS I/IH(l)OpMaLII/II/I, HE MOXKCT MMOKAa3aTh MHTCIVICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a/a4.



[Tpunoxenue 3

CBOPHUK JTIABOPATOPHbIX PABOT
no AMCUUTNIIMHE
«TEMNJIOMACCOBMEHHOE OBOPYNOBAHUE
NPEONPUATUN»



