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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Toly Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTUIECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYSCKUX U SHEPIeTUYCCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu Kapeapbl TerIoTeXHUYECKUX U SHEPTETHYECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX B SHEPTeTHICCKUX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoi E.I'. Hemmopenko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

HenssMmu ocBoeHHMs nucHUILIMHBI (Moayssi) «TermmoMaccooOMeHHOe 000pyaOBaHWE
IPEIIPUATHID) ABJIAIOTCS: 03HAKOMJIEHHE C UCTOPUEN U TEHACHLIUAMHU B Pa3BUTHH TEXHOJIOTUN U
KOHCTPYKUUH TEIJIOMacCOOOMEHHBIX YCTaHOBOK; O3HAKOMJICHME C OCHOBHBIMHM BUAAMH U
KJaccu(uKanue TerIo0OMEHHOTO OO0OpYAOBaHMS TPEANpPUATHI; H3yYeHHE KOHCTPYKLUI
TMOY, cioco0oB ynpaBieHUs C LEIbI0 CO3/IaHUsI HEIHEPTOEMKHUX BHICOKOIIPOU3BOIUTEIBHBIX U
skoHOMHYHBIX TMOY; oO0y4yeHue CTyAeHTa palMoOHAIBHOMY BBIOOPY KOHCTPYKUMH |
TEXHOJIOTHYECKOMY PacueTy TeIIoOMacCOOOMEHHBIX YCTaHOBOK IS ONPEAENICHHBIX MPOIIECCOB;
o0ydeHHne MeToJaM LEeJIeco00pa3HOi NMPOMBIIUIEHHOW SKCIUIyaTallMid MX, HAllpaBJICHHBIX Ha
JTOCTHKEHNE MaKCUMaJbHOW MPOM3BOAUTEIHLHOCTH MPU MHHHUMAJBHBIX 3aTpaTax M BBICOKOM
Ka4yecTBE TOTOBOM MPONYKIMH; HpuoOpeTreHre NpopecCHOHATBHBIX HABBIKOB M yMEHUS
rccienoBanus, pacyera U npoektupoBanuss TMOY ¢ yuetom ECK/I, onbiTa mycka, Halaaku u
HKCIUTyaTal[i, OCHOB TEOPUH TEIJIO-MacCOOOMEHa, CBOMCTB NMPUMEHSEMBIX MaTepPHAaJIOB, B TOM
YUCJIe W3OJAIUOHHBIX B coOTBeTcTBUM C TpeboBanusiMu PI'OC BO mno HampaBiieHHIO
noarotoBku 6akanaBpos 13.03.01 «TermnosHepreTuka u TEIUIOTEXHUKAY.

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

Hucnumummza TemmomaccooOMeHHOe 000pyIOBaHHWE TPENNPUATHI BXOAWT B YacCTh
yueOHOro miaaHa GopMUPYEeMYI0 YIaCTHUKaMH 00pa30BaTEIbHBIX OTHOILIEHUH 00pa3oBaTenbHON
MIpOrpaMMBlI.

Jis  u3ydeHuss  JUCUUIUIMHBI  HEOOXOAWMBI  3HaHHUA  (YMEHHUS,  BIAJCHHUS),
c(hopMHUPOBaHHBIC B pE3y/IbTaTe H3yUCHHUS JUCIUIUIMH/ IPAKTHK:

BricokoTemmiepaTypHbIe MPOIECCHI M YCTAaHOBKU

KypcoBas HayuHo-uccienoBaTenbckas padora

[Ipou3BoaCTBEHHASA-TEXHOJIOTUYECKAs TPAKTHUKA

TemnoBbIe 2JIEKTPUUECKHUE CTAHIIUN

X010IUIbHbIE U KPUOTEHHBIE YCTAHOBKHU

[IpoekTHas AesATEILHOCTD

CuctemMbl TPOMBIIIIEHHOTO TETUIOCHA0KEHUS

TennosHepreTHuecKue CUCTEMbI POMBIILIIEHHBIX TPEANPUITUN

TexHOMOrMYECKNE YHEPTOHOCUTEIN TIPEATTPUATUN

TemnomaccooOMeH

BBeznenue B HanpaBieHue

MaremaTuka

VYyeOHast - 03HAKOMUTEIbHAS IPAKTHKA

dusuka

3HaHus (YMEHUs], BIAJCHUS), TOJYYEHHbIE NPU U3YYEHUU NAHHOW TUCIUIUIMHBI OynyT
HEOOXOUMBI IJIS1 U3YUCHUSI JUCIUILITNH/TIPAKTHK:

["a3oTypOuHHBIE 1 TAPOTa30BhIE YCTAHOBKH

[TaporenepaTopbl MPOMBIIIIIEHHBIX TPEATPUATHN

[TapoTypOuHHBIE YCTaHOBKH

[IpoekTHas AeATETbHOCTD

[Tpon3BoCTBEHHAS-TEXHOJIOTHIECKAs TIPAKTUKA

TennosHepreTHuecKrue CUCTEMbI IPOMBIIIIEHHBIX TPEATNPUITUN

DHeprobdanaHchl NpeANnpUiTU

BricokoTeMmiepaTypHbIe POIECCH M YCTAHOBKU

KypcoBas HaydHO-UCClIe0BaTeNbCKas paboTa

[ToaroroBka k mporeIype 3aiiuThl U 3aIIUTa BEITYCKHOM KBaTU(UKAITMOHHONW PAaOOTHI

[ToaroroBka k caaue v cadya rocy1apCTBEHHOT0 HK3aMeHa

[Tpoun3BoaCcTBEHHAS-TIPEUTIIIOMHAS TPAKTUKA



TennoBbie QJICKTPUYCCKUC CTAHIITUN

3 KomnereHnuu ody4yarouerocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUSA

AUCHUILTUHBI (MOYJIs1) ¥ IJIAHUPYEMBbIe Pe3yJIbTaThl 00yUeHu sl

B pesynbTare ocBoeHUs AUCUUTLIHMHBI (MOAYIsl) « TermioMaccooOMeHHOE 000pyI0BaHHE
IpeInpUATHID 00ydaromuiics J0MKEH 00J1aaTh CIeIyIOIUMUA KOMIETEHIIUAMU:

Kon nnaukaropa

Nuaukarop 10CTHKEHUS KOMIIETEHIUA

[IK-1 Cnocoben yvacTBOBaTb B OLEHKE TEXHHYECKOTO COCTOSHUS, HOAJAEPKaHUS MU
BOCCTaHOBJICHUSI PAabOTOCIOCOOHOCTH TEIIOMEXaHUYECKOTO 00OpYIOBAaHHUS IMPOMBIIIICHHBIX

TOC

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

I1K-1.2 [IpoBoAMT y4eT M aHAIU3 TEXHUKO-dPKOHOMHYECKHX TOKa3arejield paboThI

TEIJIOMEXaHUUYECKOTO 000PYI0BAHUS




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 28,5 akaj. 4acos:
— ayaUTOpHas — 24 akaj. 4acos;

— BHeayiuTopHas — 4,5 akaJl. 4acoB;

— caMocTosTenbHast pabota — 246,9 akan. 4acos;

— B (hopMe MpakTUYIeCKoi moaroToBku — 0 akaj. yac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac
— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaluu - 3K3aMeH, KypCOBOM MTPOEKT, 3a4eT

AynuropHas g
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
B aKaj. Jacax 3] Bun KOHTPOJIS
Paznen/ tema g | (waxan uacax) == . p Kon
> 3 © | camocTosTEeNnbHOM | ycrIeBaeMOCTH U
JUCIUILIAHB & [ . | KoMmeTeHIHH
g £ paboThI MIPOMEKYTOUHOM
nab. | mpakr. | = &3
Tlex. Z'g aTTeCTalnu
3aH. 3aH. | &
1. Tema 1. TemmooOMeHHOE
000pyIoBaHUE PEATPHUSITHI
ITogroroska k
nabopaTopHo- — YCTHBIH onpoc
11 PexVIIenaATHBHELE npaktuueckomy | (cobecenoBanue);
TéHJ‘IOO 6MeHHI/I$ P 3aHATHIO. — 1abopaTopHbIC MK-1.1
HEIDEDLIBHOIO " 4 1 2 2 60 TTonck paboThI; K 1' 2’
pep . JIOTIOJTHUTEIbHON Hamnune '
MEPUOMYECKOTO ICHCTBUS
UHPOPMAIIUH TT0 KOHCIIEKTOB
3aJIaHHOM TeMe. JICKIIMH
[punoxenue 1.
TTouck
JIOTIOJIHATEILHOMN
UH(OPMAIHH 10
3aJJaHHOU TeMe
(pabota ¢
12 Pacuer oubnuorpadudiec | — yCTHBIH ompoc
'eK HePATHEHOLO KUM MaTtepuanami,| (cobecenoBaHue); MK-1.1
pekynep 5 4 27 | cupaBOYHHKAMH, Beinosnnenue )
TeImI000MeHHNKa TIK-1.2
. KaTajJoraMm, paszena KypcoBoro
HCHpepblBHOFO JACHUCTBUA
CIIOBapsIMH, MPOEKTA.
SHIMKIJIONEIUIMHA
TToaroroBka k
MIPAKTHYECKOMY
3QHATHUIO.
[Ipunoxenue 1.
TTouck
OIOJHUTEIILHOM Hannune
13 PerenepatuhEIe 4 1 60 zilH(bo MarHy 1o KOHCIIEKTOB TK-11,
TEII000MEHHHUKHU P P N TIK-1.2
3aaHHON TEME. JIEKITHI
[Tpunoxenmue 1.
Wroro no pazaeny 2 2 6 147
2. Tema 2. KonTakTHbIe

TEMIOMAcCOOOMEHHBIE
YCTaHOBKH TPEIIPHSTHIA




TloaroroBka k

1a00paTOPHO- — YCTHBI ompoc
2.1 T'a30XKUAKOCTHBIE U npaktnueckomy | (cobecenoBaHue);
JKHJIKOCTHO-)KUJIKOCTHBIC 3aHSTHIO. — 1abopaTopHbIe K-1.1
CMECUTEIIbLHBIE 2 72,4 TTouck paboTsr; K- 1' 2’
(KOHTaKTHBIE) JIOTIOJTHUTEIbHON Hamnune '
TEII00OMEHHUK UHPOPMALIUH T10 KOHCIICKTOB
3aJJaHHOU TEME. JIeKIUi
[Ipunoxenue 1.
ITouck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
3aJJaHHON TeMe
2.2 Pacyer HacaJO4HOTO (pabota c
cKkpyOOepa. IMoctpoenue oubnuorpadudec | — yCTHBIH ompoc
mporecca KHM MaTtepuaiiamu,| (cobecenoBaHue); K-1.1
TEIIOMAacCOOOMEeHa MEKAY 8 27,5 | cnpaBOYHHMKaMH, BeinonHenne HK-ll 2’
BO3IyXOoM H Bojoi ma H-d KaTaJoraMH, pasnena KypcoBoro '
JarpaMme BII2)KHOTO CIIOBapsMH, MIPOEKTA.
BO3IyXa. SHIUKIIOTIE TUSIMU
IloaroroBka k
MIPaKTHYECKOMY
3aHATHIO.
[Ipunoxenue 1.
HWroro no pazneny 10 99,9
Hroro 3a cemectp 12 54,5 KII,3a49€T
Hroro no nucruiinae 16 1246,9 K3aMCH, KypcoBo

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 AWCLUIUIMHE), 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 YYEOHBIX KaOMHETaxX U
nabopartopusx, KOMIBIOTEPHBIX KJaccaX, a Takke B JOMAlIHMX YcioBusax. OpraHuzanus
CaMOCTOSITENIbHOM ~ pa-00Thl  CTyJEHTa MpPeJycMaTpUBAaeT 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 ¥ IOMOIIIM 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-MeTOIHYECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Jlapxun, J[. K. TemmomaccooOMeHHOe OO0OpyIOBaHUE MPEeANpHATHA @ ydeOHoe
noco6ue st By30B / J1. K. Jlapkun. — 2-e uzn. — Mocksa : 3narensctBo FOpaiir, 2020.



— 246 ¢. — (Beicmiee obopazoBanue). — ISBN 978-5-534-12032-5. — Tekcer : anekTpoHHBI#H //
OBC lOpaiir [caiit]. — URL.: https://urait.ru/bcode/446682

2. HasmeeB O.I'.,, Termooomennsie ammapatbl TOC : ydeb. mocoOue st By30B. /
Hasmees 10.T., JIaseirun B.M. - M. : U3narensckuii njom MOU, 2019. - ISBN 978-5-383-01193-5
- Texkcr : oanekrpounwii // DBC "Koncyabrant crynaenra" @ [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785383011935.html - Pesxum goctyma : 1o moImucKe.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. TIpumepsl U 3a7a4u 10 TerIoMaccooOMeny : yuebHoe nocobue / B. C. Jlorunos, A. B.
Kpaiinos, B. E. FOxHoB [u 1p.]. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2019. — 256 ¢. —
ISBN 978-5-8114-1132-0. — TexkcT : anekTpoHHbIH // JlaHb : 37eKTpOHHO-OMOIMOTEUYHAS
cucrema. — URL: https://e.lanbook.com/book/112072 — Pexum poctyma: mjisi aBTOPUS3.
M10JIb-30BaTENIEH.

2. Kwmaxun, JI. M. TemnomaccooOMeHHBIE MpoLecCHl W 000pyaOBaHHWE B JIETKOH U

TEK-CTUIBHON MPOMBIIUICHHOCTH : yueO. mocooue / JL.U. Kmakun. — Mocksa : UHOPA-M,
2018. — 295 c¢. — (Bricmiee odpa3oBanue: bakanaspuar). — www.dx.doi.org/10.12737/20523. -
ISBN 978-5-16-011953-3. - Tekct : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/814542 — Pexxum gocTyma: 1o mornuckKe.

3. [TanxyTtauHOBa, M. K. Pacuer peKTU(PUKAITMOHHOMN YCTaHOBKH:

VYuebno-meronuueckoe mnocodue / IlaiixyrnmnoBa M.K., Jlepsruna H.B., Byprokun ®.A. -
KpacHo-s1p.:COVY, 2016. - 170 c.: ISBN 978-5-7638-3590-8. - Tekct : snekrponnsiii. - URL:
https://znanium.com/catalog/product/978768 — Pexxum gocTyma: mo mojmnucke.

4. bpomo FO.M., CmpaBoyHHMK 1O TEIUIOOOMEHHBIM ammapaTamM HapoTypOMHHBIX
ycranoBok / Bpomo FO.M., Aponcon K.D. - M. : Usmarensckuii njom MOU, 2017. - ISBN
978-5-383-01111-9 - Tekcrt : anekrponnbiit // DBC "Koncysnprant cryaenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011119.html - Pesxum goctymna : 1o HomucKe.

B) MeTtoguyeckue ykazanus:

1. Ockomnkos, C. B. TeromaccooOMeHHOE 000pyAOBaHNE MPEANPUATHI | METOIUYECKUE
YKa3aHHsA 110 BBINOJIHEHHUIO KYpCOBOI'O IPOEKTAa IJs CTYACHTOB HAIIPABJICHUS 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). -
3arm. 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.  OckonkoB C.B., MarBeee C.B. DkcrepuMeHTaqbHOE  HCCIIEOBAHUE
TEIIOMAaCcCOOOMEHHBIX MPOIIECCOB U YCTaHOBOK / mpakTukym: Maruutoropck: MI'TY um. T'.1.
Hocosa, 2022.

3. MatBeea ['.H., Cemenona T.I1. TemnoBoii pacuer TeruioooMenHuka / Metoaudeckue
VKa3aHHs 110 KVDCOBOMYV ITDOEKTUDOBAHUIO U DAacUYeTHO-rpadbuueckuMm nabotaM: MarHuToronck:

r) [Ilporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenune

Haumenosanue I1O Ne norosopa Cpok neiicTBUS TULIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional




7Zip CBOOOTHO 0eccpouHO
Adobe CBOOOJTHO 0ecCpoUHO
Bpayse CBOOOJTHO

I\/Il)ozyi | IaII) pacapocrpanseMoe 10 Oeccpotino
Bpayzep CBOOOTHO 0eccpouHO
Calculate CBOOOIHO SecopouHo
Linux pacmnpoctpassemoe 110

FAR CBOOOJTHO 0ECCPOUHO
Linux CBOOOJIHO 0ECCPOYHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX I/IHq)OpMaIII/IOHHbIe CIIPaAaBOYHbIC CUCTEMBI

Hassanue xypca

CchUIKa

0a3a JaHHBIX IIATEHTHOr'O MMOMCKA - 0as3a
nmaruberx Orbit Premium edition

https://www.orbit.com/

Men(z[yHapoz[Ha;I 0a3a MMOJIHOTEKCTOBBIX
JKypHaJIOB Springer Journals

http://link.springer.com/

YHuBepcurerckas MHPOPMALMOHHAS T .

cycrenia POCCIS https://uisrussia.msu.ru

DNEKTPOHHBIE pecypchl  OUONMMOTEKH ) . 5 _
MLTY i, T.J. Hocona https://magtu.informsystema.ru/Marc.html?locale=ru
Poccmiickas TocynapeTsentasy e avvw rsl.ru/ru/dreaders/catalogues/
oubanoreka. Karamoru

®denepanbHOE roCyJ1apCTBEHHOE

OIOIKETHOE yupexaenne|URL: http://www1.fips.ru/

«DenepaTLHBIN HHCTUTYT

Nudpopmanmonnas cucrtema - Enunoe
OKHO _JocTyna K MH(GOpMallMOHHBIM

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

ITouckoBast cucrema AxagemMus Google
(Google Scholar)

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

Hanwonanouas
nH(OPMAaIIMOHHO-aHATUTHYECKAs
CHUCTEeMa Poccuiickuii  mHAEKC

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

OnekTpoHHas 0a3a  MEPUOJUYECKHX
w3manuii  East  View Information

https://dlib.eastview.com/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHTUIIIIMHBI BKJIFOYACT:




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 JUisl IPOBEICHUS MPAKTUYECKUX 3aHATUNA CEMUHAPCKOTO TUIIA, TPYIIOBBIX 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 aTTEeCTALNU:

- 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.



IIpunoxenne 1
Y4eOHO-MeTOAMYECKOE 00ecTiedeHUe CaMOCTOATEeILHOI padoThl CTYJ1€HTOB

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

Tema 1.1.

1. Buasl TemioMmaccooOMEHHOTO 000PYI0BAHHS

2. 3Ha4YeHHUe TeIIOMaccOOOMEHHOT0 000PYAOBaHMUS ISl IPOMBIIUICHHOCTH
3. IloTpeGHOCTH B TEINIOMAacOOOMEHHOM 000pYI0BAaHUH POMBIIIJICHHOCTH.

Tema 1.2.

1.
2.

Knaccudukanus termiomaccooOMEeHHbBIX YCTaHOBOK.
Hauboiee pacipocTpaneHHbIE TEIUIOHOCUTENH, UX CBOMCTBA, 00JaCTh MPUMEHEHHS.

Tema 1.3.

P

©Co~No O

Knaccugukaius pexynepaTuBHbIX TEJI000MEHHHUKOB.

KoHCTpyKTHUBHBIE 0COOEHHOCTH KOXKYXOTPYOUaThIX TEMIO0OMEHHUKOB.
KoHcTpykTHBHBIE 0COO€HHOCTH IIIACTUHYATHIX U CIIUPAJIbHBIX TEIIO0OOMEHHUKOB.
TennoBoi KOHCTPYKTUBHBIN U TEIJIOBOW ITOBEPOYHBIN PACUEThI PEKYIIEPATUBHBIX
Tem1000MeHHUKOB. VX 0cOOeHHOCTH.

HcnapurenbHble ycTaHOBKU. MIX KOHCTPpYKTUBHBIE OCOOEHHOCTH.

Knaccugukaius BBICOKOTEMIIEPATYPHBIX PEKYIIEPATUBHBIX TEIIOOOMEHHUKOB.
KoHCTpyKTHUBHBIE 0COOEHHOCTH METAITIMYECKUX BBICOKOTEMIIEPATYPHBIX PEKYIIEPATOPOB.
KoHcTpyKkTUBHBIE 0COOEHHOCTH KEpaMUYECKHX BBICOKOTEMIIEPATYPHBIX PEKYIIEPATOPOB.
Oco0eHHOCTH TEIIOBOTO paciyeTa BEICOKOTEMIIEPATYPHBIX PEKYIIEPATOPOB.

10 TennoBsie TpyObl. Kinaccudukaius, KOHCTpYKTUBHBIE OCOOEHHOCTH.
11. OcobeHHOCTH TEILIOBOTO pacueTa TEIIOBBIX TPYO.

Tema 1.4.

1.

PexynepatuBHbIe TEI000OMEHHUKH MTEPUOIUNIECKOTO NEHCTBUS, X KOHCTPYKTHBHBIC
0COOEHHOCTH.

2. OcoOOEeHHOCTH TEIJIOBOI0 pacueTa TeII00OMEHHUKOB MEPHOAMUYECKOTO ACHCTBUS.

3. T'mapaBnuyeckwii ¥ MPOYHOCTHOHN pacueThl peKyINepaTUuBHBIX TEIII000MEHHHUKOB.

4. PereHepaTuBHbIE TEINIOOOMEHHUKH MEPUOJUUECKOTO AEUCTBUS, UX KOHCTPYKTHUBHBIE
O0COOEHHOCTH.

Tema 1.5.

1. OcobeHHOCTH TEMIOBOT0 pacyeTa pereHepaTopoB MEPUOJHMUECKOTO JeHCTBUS.

2. KoHCTpyKTHBHBIE 0COOCHHOCTH PEreHEPaTOPOB HETPEPHIBHOTO IEHCTBHSL.

Tema 2.1.

1. Knaccudukanus 1 KOHCTpYKTUBHbIE OCOOEHHOCTH KOHTAKTHBIX TEIJIOMacCOOOMEHHBIX

YCTaHOBOK.

2. Oco0eHHOCTH PabOThl KOHTAKTHBIX TEIIIOOOMEHHBIX amaparoB.

Tema 2.2.

1. CsoiicTBa BiakHOTO Bo3ayxa Ha « H-d » quarpamwme.

2. M3o0paxenue mporecco TermioodMena Ha « H-d » nquarpamme.

3. TemnoBoli KOHCTPYKTUBHBINA pacueT cKpyooepa.

4. TernoBol OallaHC KOHTAKTHOTO TEIUIOOOMEHHHKA M N300pa)KeHUE MPOIIecCoB B HeM Ha « H-d

TUarpaMme.

Tema 2.3.



1. ®usuko-xuMHYECKHE OCOOCHHOCTH MPOIIECCOB BhIMMAPUBaHUs. TemmepaTypHas IeMpecCus.
2. KoHCTpyKIIMU BBIAPHBIX allapaToB ¢ €CTECTBEHHOW W MPUHYAUTEILHON ITUPKYIISAINCH
BBIIIAPUBAEMOTr'0 pPacTBOpA.

Tema 2.4.

1. OcoGeHnHocTH pabOThI Fa30KUAKOCTHBIX TEIIIOOOMEHHUKOB
2. Ha3snaueHune KOHTAKTHBIX TEIIIIOOOMEHHUKOB

3. KOHCTpyKTHBHBIC KOHTAKTHBIX TCINIOOOMEHHBIX aIllapaToB

Tema 3.1.

4. KoHCTpyKTHUBHBIE OCOOEHHOCTH KOHTAKTHBIX BBITAPHBIX allapaToB.

5. KoHcTpykTHBHBIE 0COOEHHOCTH KPUCTAJUIN3ALMOHHBIX YCTAHOBOK.

6. Ilpunuun neiicTBUs U KOHCTPYKTHBHBIE OCOOCHHOCTH OIPECHUTENBHBIX YCTaHOBOK.

7. MHOroKOpIlyCHbIE BbIITapHbIE YCTaHOBKHU. VIX KOHCTPYKTHBHBIE OCOOEHHOCTH.

8. MHOroKopITyCHbIE BaKyyM-UCIIAPUTEIbHBIE YCTAHOBKU. MIX KOHCTPYKTHBHBIE OCOOEHHOCTH.
9. TemoBoi pacueT BbIIAPHBIX YCTAHOBOK.

10. TernoBoii GanaHC BBHITAPHON YCTAHOBKU HETIPEPHIBHOTO JICHCTBHS.

11. OcHoBHBIE PU3UKO-XMMHUYECKHE CBOMCTBA OMHAPHBIX cMeceil. buHapHble cMecH U3 B3aUMHO
PACTBOPUMBIX U BBAUMHOHCPACTBOPHUMBIX KOMITIOHCHTOB.

12. ®a3oBble AUarpaMMbl COCTOSIHUSL CMECEH JKUAKOCTEH.

13. Azearponmyeckue cmecu. MIx ocobeHHOCTH.

14. IuciynsiiMoHHbIE YCTaHOBKH, X ocoOeHHocTH. [Iponeccsl pazaenenust OMHApHBIX cMecen
Ha t-X,y nuarpamme.

Tema 3.2.

1. Pextu¢uxannonHsie ycraHOBKH. [Iporieccsl MaccooOMeHa B KOJIMAYKOBOK
PEKTHU(PHUKAITMOHHON KOJIOHHE.

2. OmnpeneneHue TEOPETUYECKOTO U JIEHCTBUTENLHOIO YHCIIA TAPEJIOK B PeKTU(UKAMOHHON
KOJIOHHE.

Tema 3.3.

MexaHn3Mm Inpolecca CyIKH BIaKHBIX MaTEpHUasoB. Buibl cBI3aHHOM BIary.

Anamu3s | u |l nepuoaoB cymku Marepuanos.

Omnpenenenne pacxoza CyIIMIbHOIO areHTa B IPOLECCE CYILIKH.

[Ipornecc cymmkn B TeopeTHIecKoM cymmire Ha «H-d» auarpamme.

TennoBoii GanaHc 1EHCTBUTENBHOTO CYLIMIIA.

OcCo0eHHOCTH IPOLIECCOB CYLIKU C PELUPKYJIIALMEN CymuiIbHOoro areHTa. Iloctpoenue
npoiiecca cymku Ha «H-d» auarpamme.

7. OCOOEHHOCTH MPOIIECCOB CYIIKU C MPOMEKYTOUYHBIM MOIOTPEBOM CYIIUIIBLHOTO areHTa.
8. KoHnBekTuBHas cyIka Ha JbIMOBBIX razax. Cylika ¢ pelupKyJIsSIei TOMOYHBIX Ta30B.

ok wdE

Tema 3.4.

1. CopOuuonHnbie mporecchl. AGCOPOSHTHI U aICOPOCHTHI.

2. AOGcCopOIMOHHBIE MPOIIECCH U YCTaHOBKHU. MaTepuanbHbli OalaHC U MPUHIIUITHAATIBHBIC
CXEMBEL.

3. AncoOumroHHBIE TPOIECCH U YCTAaHOBKU. [I[pUHIIMTTHANBHEBIE CXEMBI a7COPOIINH

Tema 4.1.

1. Hasznauenue Temi000MEeHHUKOB-YTHIHN3aTOPOB.

2. Oco0eHHOCTH PabOoThl TEMIO0OMEHHUKOB-YTHIN3ATOPOB.
Tema 4.2.

1. Tlopsnok noadopa cTaHAAPTHOTO 0OOPYIOBAHUS

2. Karamorn ocHOBHOTO CTaHIapPTHOTO 000PYIOBAHUS



KypcoBoii npoekT

Tema kypcoBoro npoekta: KOHCTPYKTHUBHBIN TEIUI0BO# pacyeT TeNmJIoMacco00MeHHO
YCTAaHOBKH.

KypcoBoil IpOEeKT BBHINOJHSETCS [0 BapuaHTaM M NPEACTaBISIETCs O00yYarolMMHCS B
NIEYaTHOM M DIJIEKTPOHHOM Buje. Llenb BbIMONHEHUS pabOThl — MPUOOpETEHHE CTyIEHTaMU
HaBBIKOB IIPOEKTHUPOBAHUS U OCOOCHHOCTEH 3KCILTyaTallud TEIIOMAcCOOOMEHHBIX YCTaHOBOK
HOPENIPUATUM, TEIUIOBBIX pacyeToB IIPOLECCOB, COBEPIIAEMBIX B TEIJIOIHEPreTHYECKUX
YCTAaHOBKAX, YMEHMM IOJb30BaTbCS CIPABOYHOM M HOPMATHBHOM JIUTEPATypod IO
TEIUIOPHEPTETUKE, UCII0JIb30BATh PA3JIMYHBIE AUArPAMMBI JUIsl pacuyeTa IapaMeTpoB U MPOLECCOB.

BapuanTbl 3ananuii:

PekyneparuBHbIe TEMIIOOOMEHHUKN HETIPEPBIBHOTO ICHCTBUSA: KOXKYXOTPYOHBIE,
IUTaCTUHYATbIE, PeOPUCThIE, CEKLINOHHBIE,

NEPUOANYECKOI0 AEUCTBUS: BOJOHArPEBATEIN-AKKYMYJIISTOPBI,
pereHepaTUBHbIE TEINIOOOMEHHBIE amaparsl,
PEKTH(HUKAIIMOHHBIE YCTAaHOBKH,
CyIIWJIa KOHBEKTUBHBIE U TEPMOPAJHALIMOHHBIE,
BbIIIAPHBIE YCTAHOBKH.

Coneprkanue:

I'paduueckas yactb: oOUMiA BUA anmapaTa Ha Jucte Al, 3al0JTHEHHBIH HE MEHee YeM Ha

75%, >1EMEHTBI YCTaHOBKH.

[losicHuTenpHas 3anMcKa ¢ pa3/ielaMy: XapaKTepUCTHKA afrapaTa U IPOTEKaoUX B HEM
IIPOLIECCOB, CXEMa YCTAHOBKH, TEIUIOBOW M KOHCTPYKTUBHBIM pacdeT, IOBEPOYHBII pacdyeT Npu
BbIOOpDE  TUIIOBOrO  OOOpYyNOBaHUS, THUIAPABIWYECKUN  (adDpOJAMHAMUYECKHI)  pacyer,
KOMIIOHOBOYHBIM pacyer, MEXaHWYECKUH pacdyeT U BbIOOp TEIUIOBOM M3O0JALMH, a TaKXkKe BbIOOp
BCIIOMOTATEILHOTO 000PYAOBaHUSI.



[Tpunoxenue 2
OueHovHbIe CPeACTBA MPOBeIEHUS TPOMEKYTOYHOM aTTecTAluU

a) HHaHpreMLIe pe3yJbTarTrbl Oﬁy‘leﬂlflﬂ H OLICHOYHBIC CpeaACTBa AJIS IPOBCACHUA HpOMe)l(yTO‘lHOﬁ arrecranuu:

Koo
uHouxamopa

HUnouxamop
O0CUIICEHUS
KoMnemeHyuu

Oyenounvie cpedcmaa

IIK-1 — Cnoco0eH y4acTBOBATH B OlleHKe TeXHHYECKOI0 COCTOSIHMSA, MO//IePKAaHNs U BOCCTAHOBJICHUS] PA00TOCIIOCOOHOCTH TeNJIOMeXaHU41eCKOro
npomsbinuieHHbIx TIC

o0opynoBaHusi

I1K-1.1

OrneHuBaeT ypoBeHb
TEXHUYECKUX
peLeHnit
HapaBlIEHHBIX HA
MOBBIIIICHHE

s dexTuBHOCTH
paboTsI
TETIOMEXaHUYECKOT
0 00opyaOBaHUs

3agada 1. TersioBo pacueT BOJASHOTO SKOHOMaii3epa
3MEEBUKOBBIN AKOHOMAaK3ep MapoBOro KOTJIa MpeHa3HAUCH ISl TI0I0OTPeBa MUTATEILHOM BOIBI B KoudecTBe Gy  OT

reMmeparypsl t;” 1o t". Boga nuxkercs BBepx no Tpydam JuaMeTpom de/dh Koadpdunuent rennonpoBogHocTu
MaTepHana cTeHKU A. CpeaHsist CKOpOCTb ABMKEHHS BOABI M2,

JIsiMoBbIe Ta3bl (13 % COz u 11 % Hy0) aBuxkyTcs cBepXy BHU3 B MEXKTPYOHOM MPOCTPAHCTBE CO CPEHEN CKOPOCTHIO B
Y3KOM CE€UYeHUH TPYOHOTo Imyuka m1. Pacxon razoB G;. TemnepaTypa ra3oB Ha BXoJie B 3KoHOMai3ep t1’, Ha BbIxoze t1”
(01Ha U3 YEThIpEX TEMIIEPATyp HEU3BECTHA). 3a/1aHO PACIIOJIOKEHHE TPYO B IMydKe (IIaXMaTHOE UM KOPUAOPHOE) U

. O1 o 2 = S
OTHOCHUTCIILHBIC HIAaru: nmonepCYHbIn d2 " IPpOJAOJIbHBIN %2 .Co CTOPOHBI I'a30B IMTOBEPXHOCTH pr6

MOKPbITAa CJIOCM CAXKU TOJIIIUHOMN Oc , CO CTOPOHBI BOJBI - CJIOEM HAKUITA TOJIIAHOM SH. KOB(I)(bI/IL[I/ICHTLI

o Br/mrpan , A1t Hakumu A= 0,7 - 2,3 BT /w-rpan .Onpenennts

TETIONPOBOHOCTH MPUHATE: st caxkn A, = 0,07 - 0,1
MOBEPXHOCTh HATPEBa U ATUHY OTJIEIbHBIX CEKIIH (3MEEBHUKOB).

3anaga 2. PacueT AByXX0J0BOTO TpyOUaTOro BO3yXOMOOTPEBATENS

B TpyO4aToM JIBYXX0J0BOM TEIJIOOOMEHHHKE XOJIOIHBIHN TEIJIOHOCUTEND (BO3yX) B KonnuecTBe Gy MOImKeH
HarpeBarbcs oT tp” 1o to”.

["opsumii TEIIOHOCUTENb (ABIMOBBIE Ta3bl) B KonuyecTBe (G1 IBMKETCS BHYTPU TPYO TUAMETPOM da/ch

CO CpeHEN
CKOPOCTBIO ®1, A - KOADOUIMEHT TETUIONPOBOIHOCTH MaTepralia, i3 KOTOPOTo U3roTOBJIEHB TpyOku. Temmneparypa
NTBIMOBBIX T'a30B Ha BXOJIE B TEIJIOOOMEHHUK 11, Ha BhIxoJe 11”7, (0[JHA U3 YEThIpeX TeMIepaTyp HEU3BECTHA).

Bozyx nBuxkeTcs momnepek TpyOHOTO MydKa CO CpeHEN CKOPOCTHIO B Y3KOM CEUEHUH ITyUYKa 7. 3aJIaHbI PaCIOIOKEHNE




Hnouxamop

Koo
docmudiceHus Oyenoynvle cpedcmea
UHOUKamopa
KOMNnemeHyuu
. O1= S}é . 02= S%
TpyO B My4YKe U OTHOCUTEJIbHBIE IIATH: TIOTIEPEUHBIH 2 ¥ IpOAOIbHBIN 2.
[ lomepu mennomwr cocmasnsom A %.
Onpenenuts HEOOXOUMYIO TIOBEPXHOCTH HATPEBa, JUIMHY TPYO B OJTHOM XOJI€ M KOJIMYECTBO TPYO, PACIIOIOKEHHBIX
MOTEPEK U BJOJb MOTOKA XOJIOJHOTO TETIOHOCHUTEIIS.
I1K-1.2 [IpoBoaut yuer u KypcoBoii npoekT no JuciuniuHe
aHanu3 Tema kypcoBoro npoekra: KOHCTpYKTUBHBIHM TEIIIOBOM pacyeT TeIIoMacCOOOMEHHON YCTaHOBKHU.

TEXHUKO-IKOHOMHUYE
CKHUX IMOKa3aTelei
paboTsl
TETIOMEXaHHIECKOT
0 00opyaOBaHUS

KypcoBoii MPOEKT BBINOJIHAETCS 110 BAPHAHTAM U IPECTABISAETCA 00yUYaroIMMUCS B [I€4aTHOM U 3JIEKTPOHHOM BH/IE.
Llesib BbINOIHEHMS paOOThI — MPUOOPETEHHE CTYACHTAMH HAaBBIKOB IPOEKTUPOBAHUS U OCOOCHHOCTEHN 3KCILTyaTalluu
TEIIOMacCOOOMEHHBIX YCTAaHOBOK MPENNPHUATHIA, TEMIOBBIX PACYETOB MIPOLIECCOB, COBEPIIAEMBIX B
TEINIOOHEPTETUYECKNUX YCTAHOBKAX, YMEHUH MTOJIB30BATHCS CIIPAaBOYHON M HOPMATUBHOM JINTEPATYpPOU 1O
TEINIOOHEPTEeTUKE, NCIIONIB30BATh Pa3INYHbIEC JUArPaMMBbI JUIsl pacyeTa napamMeTpoB U MIPOLECCOB.
\Bapuanmwi 3a0aHutL:
PexyneparuBHble TEMIO0OMEHHUKN HETIPEPHIBHOTO IEUCTBUSA: KOXKYXOTpyOHBIE, TUIaCTUHYAThIE, pEOPUCTHIE,
CEKLIMOHHBIE,
MIEPUOANYECKOr0O AEHCTBHSI: BOJOHArPEBATEIN-aKKyMYJIATOPBI,
pereHepaTHBHbBIE TEIUIOOOMEHHbIE anapaThl,
PEKTH(PHUKAIIMOHHbBIE YCTaHOBKH,
CyILIAJIa KOHBEKTUBHBIE U TEPMOPAJIUALIIOHHBIE,
BBIITAPHBIE YCTAaHOBKH.
Conepxanue:
- I'paduueckas yacTe: oOmMii BU anmnapaTa Ha ucte Al, 3anI0JTHEHHBIN HE MeHee YyeM Ha 75%, 3IeMeHThl YCTaHOBKH.
- [losicHuTeNnBHAS 3aMIKMCKa ¢ pa3/ieaMH: XapaKTEPUCTUKA allapara U MpOTEKaroIINX B HEM IPOLIECCOB, CXEMa
YCTAHOBKH, TETJIOBOM M KOHCTPYKTUBHBIN pPacyeT, IOBEPOUHBIN pacyeT Mpu BIOOPE TUIIOBOTO 000pYIOBaHMS,
TUJIPABINYECKUH (a9pOIMHAMHYECKHIT) pacyeT, KOMIIOHOBOUHBIN pacyeT, MEXaHWYECKHI pacdyeT U BHIOOP TETIOBOM

M30JIALUH, & TAK)KE BBIOOP BCIIOMOTaTEIbHOTO 000PYI0OBaHHUS.




0) Ilopsaok MpoBeaeHUsI MPOMEKYTOUHON ATTECTAIUM, IOKA3ATeJIM U KPUTEPUHU OLleHUBAHUSA (IK3aMeH, 3a4€eT, KYPCOBOH MPOEKT).
Kpurepuu onenku (B COOTBETCTBUU € POPMUPYEMBIMU KOMITETCHIIMSIMH U TUIAHUPYEMBIMH Pe3yIbTaTaMHi 00ydeHUs ):

IToka3aTe/jiu 1 KPUTEPHH OLIEHMBAHUS IK3aMEHa:

— Ha OLIEHKY «OTJINYHO» (5 6a/U10B) — 00y4arouuiics AeMOHCTPUPYET BBICOKUI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHIA, BCECTOPOHHEE,
CHCTeMaTH4YeCKOe U ITyOOKOe 3HaHUE y4eOHOro MaTepuraia, CBOOOIHO BBITOIHSET MPAKTUIECKUE 3aJaHUs, CBOOOHO ONIEPUPYET 3HAHUAMH, YMEHUSIMH,
IMPUMCHACT X B CUTyallUAX MOBBIIIIEHHOM CIIOKHOCTH.

— Ha OIICHKY «X0po1o» (4 6ayuia) — 00yJarouuiics: JeMOHCTPUPYET CPEAHUIN YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETCHIINI: OCHOBHBIC 3HAHUS, YMEHUS
OCBOCHBLI, HO JOIMYCKAIOTCA HC3HAYNUTCIIbHBIC OHII/I6KI/I, HCETOYHOCTH, 3aTPYAHCHH ITPU aHAIIUTHUYCCKUX OMNCpalusiax, ICPEHOCC 3HAHUM U YMGHI/II\/JI Ha HOBBIC,
HECTaHJIapTHbIC CUTYallUH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEILHO» (3 0auia) — 00yJaromuiics JeMOHCTPUPYET TOPOTOBBIA YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIIMI: B X0/I€
KOHTPOJIHBIX MEPOIPUATHI JOITYCKAIOTCS OIIMOKH, IIPOSBIIETCS OTCYTCTBUE OT/ICIBHBIX 3HAHWH, yMEHHUI, HABBIKOB, 00yYarOIHICS HCIIBITHIBACT
SHAYUTCIIBHBIC 3aTPYAHCHUA ITPHU OIICPUPOBAHHUU 3HAHUAMU U YMCHUAMMU IIPU UX IIEPCHOCC HA HOBBIC CUTYAallUU.

— Ha OLIEHKY «HeY/J10BJIETBOPUTEIbHO» (2 6ayia) — o0yJaromuiicst 1eMOHCTpUpPYeT 3HaHUs He 6osee 20% TeopeTHuecKoro Marepuana, J0mycKaeT
CYIICCTBCHHBIC OIHI/I6KI/I, HC MOXCT IMOKAa3aTh MHTCIUVICKTYAJIbHBIC HABBIKW PCIICHHUA ITPOCTHIX 3aJa4.

— Ha OLIEHKY «HeYyJA0BJIeTBOPUTEIbHO» (1 6arut) — o0yyaromuiicss He MOXeT MoKa3aTh 3HaHUS Ha YPOBHE BOCIIPOU3BEACHHS U OObSICHEHHS
I/IH(l)OpMaHI/II/I, HC MOXCT MMOKAa3aTh MHTCIJICKTYAJIbHBIC HABBIKH PCIICHUA IMPOCTHIX 3a/a4.

Iloka3aTenu M KpUTEPUH OLIECHMBAHUS KYPCOBOI0 MPOEKTA:
— Ha OIIEHKY «OTJIUYHO» (5 6asyioB) — paboTa BHIMIOJHEHA B COOTBETCTBUH C 33JJaHUEM, 00YUaIONUNACS TOKA3bIBACT BHICOKUN YPOBEHb 3HAHUM HE TOJIBKO HA
YPOBHE BOCIIPOU3BEACHUS U 00bICHEHUSI MHPOPMAIH, HO U MHTEIUICKTYaIbHbIE HABBIKH PEIIeHUs MpoOJIeM 1 3a7a4, HAX0KJICHUS YHUKATbHBIX OTBETOB K
npoOJieMaM, OIICHKU 1 BBIHECEHUSI KPUTUUECKHUX CYXKJICHUH,
— Ha OIIEHKY «X0po1uo» (4 6ana) — paboTa BBIIMOTHEHA B COOTBETCTBUU C 33/IaHUEM, O0yUaIOIIHICs MMOKa3bIBaeT 3HAHUS HE TOJIBKO HA YPOBHE
BOCITPOM3BENICHUS 1 OOBSICHEHUSI HH(OPMAITMHU, HO U MHTEJUICKTyaJIbHBIC HABBIKH PEIICHUs TPOOJIeM U 3a/1a4, HAXOXKACHUS YHUKATHHBIX OTBETOB K
npobiaemam;
— Ha OLIEHKY «yJA0BJIeTBOPUTEIbHO» (3 Oaa) — paboTa BHINOJIHEHA B COOTBETCTBUU C 33JaHUEM, 00yUalOIUIiCs TTOKa3bIBA€T 3HAHUS HA YPOBHE
BOCTIPOU3BE/ICHUS 1 O0BSICHEHUS WH(OPMAIINN, HHTEJUICKTYaIbHBIE HABBIKY PEIICHUS MPOCTHIX 3a]1aY;
— Ha OLIEHKY «HeYy/10BJIeTBOPHUTEILHO» (2 6asuia) — 3a/1aHKe MPEeno/1aBaTesisi BHIIOIHEHO YaCTHYHO, B MPOIIECCE 3alUTHI paboThl 00yUarOIIHICs JOMyCKaeT
CYIIECTBEHHBIE OLTMOKH, HE MOKET MTOKa3aTh MHTEIUICKTYaTbHbIE HABBIKM PEIICHUS MOCTABICHHON 3a/1a4H.
— Ha OLICHKY «Hey/10BJIeTBOPUTEJIbHO» (1 06aut) — 3a1aHue npernoaaBaTess BBIIOJIHEHO YaCTHYHO, 00YJarouiics He MOYKET BOCIIPOU3BECTH U OOBICHUTH
coJiepKaHue, HE MOXKET MOKa3aTh MHTEIUIEKTYaIbHbIE HABBIKM PEILICHUS IOCTABJICHHOM 3a/1auH.



IToxa3aTenu U KPUTEPHUH OLICHUBAHUA 3a4eTa:
— Ha OLIEHKY «324TeH0» — 00yUYaIOMIMNACS IEMOHCTPUPYET OT BHICOKOTO JI0 TOPOTOBOT0 YPOBHS C(POPMUPOBAHHOCTH KOMIIETSHIIUH:
- BCECTOpPOHHEE, CUCTeMaTUYecKoe U IN1y0OKOoe 3HaHHe y4eOHOro MaTepuaa, CBOOOAHO BBIIIOJIHSIET IPAKTUYECKHE 3aJaHHs, CBOOOJHO OIIEpUPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYaLUAX IOBBILIEHHOHN CII0)KHOCTH.
- OCHOBHBIE 3HAHUS, YMEHUS OCBOEHBI, HO JIONYCKAIOTCS HE3HAYUTENIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS PU aHATUTUYECKUX ONeparusx,
IIEPEHOCE 3HAaHUI U YMEHMI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUH.
- B X0/I€ KOHTPOJIbHBIX MEPOIPUATUN JOIYCKAIOTCS OLUUOKH, MPOSIBIISIETCA OTCYTCTBUE OTAEIbHBIX 3HAHUM, YMEHHUH, HABBIKOB, 00yYarOLIUiiCs
UCIBITHIBACT 3HAUNUTENIbHbBIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUM 3HAHUSIMU U YMEHUSMU IIPU UX MEPEHOCE HA HOBBIE CUTYAIlUH.
— Ha OLIEHKY «He3a4TeHO0» — 00yyarouuiics AeMOHCTpUpyeT 3HaHus He Oosee 20% TeopeTH4ecKoro MaTrepuana, 10IyCcKaeT CylleCTBEeHHbIE OLIMOKH, He
MO’KET II0Ka3aTh MHTEJUIEKTYalbHbIE HABBIKM PELIEHMSI IPOCTHIX 33]a4; 00yJaromuiics He MOKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U
00bsicHeHUs! UH(OpPMALMK, HE MOKET IT0Ka3aTh MHTEIUIEKTYalIbHbI€ HABBIKU PELICHUs IPOCTHIX 3a/a4.



