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1 Ilean ocBoOEeHMSI AUCHHUILINHDBI

[ensimu ocBoeHUsT MUCHUTUTHHEI (Moyns) «TermmomaccooOMeHHOE 000pyTIOBaHUE TIPEI-
NPUATUI» SBISAIOTCS. O3HAKOMJIEHHE C MCTOPUEH M TEHJACHUUSMHM B Pa3BUTHM TEXHOJOTUMH U
KOHCTPYKLUH TEIIOMacCOOOMEHHBIX YCTaHOBOK; O3HAKOMJICHHE C OCHOBHBIMH BHJAMU M KJIac-
cudukanuend TErmI000MEHHOTO 000PYIOBaHUS MPEANPUITHH; H3ydeHHe KOHCTpykKuuid TMOYVY,
CIIOCOOOB YIIPaBJIEHUS C LEJIbIO CO3AaHUS HEIHEPTOEMKUX BBICOKOIIPOU3BOIUTENIBHBIX U IKOHO-
MuuHbIX TMOY; oOydeHue cTyaeHTa parMoHAIbHOMY BbIOOPY KOHCTPYKIIMHA M TEXHOJIOTHYE-
CKOMY pacyeTy TEeIIOMacCOOOMEHHBIX YCTAaHOBOK JUIsI OINpPENEIEHHBIX MPOIECCOB; OOyueHHe
MeTOoJIaM 11e1eco00pa3HO MPOMBILIUICHHON IKCIUTyaTallii MX, HAIllPaBJICHHBIX HA JIOCTH)KEHUE
MaKCUMaJIbHOW MPOU3BOJUTEILHOCTH TP MUHUMAIBHBIX 3aTpaTax U BHICOKOM KayeCTBE IOTO-
BOI MPOJYKINH; MPHOOpETeHNE MPOPECCUOHANBHBIX HABBIKOB U YMEHUS HCCIEI0BaHUs, pacye-
ta u npoektupoBanuss TMOYVY ¢ yuetom ECK/I, onbiTa mycka, HalnaJku U SKCILIyaTalii, OCHOB
TEOPUU TEIJIO-MAaCCOOOMEHA, CBOWCTB MPUMEHSEMBIX MaT€PHAIIOB, B TOM YHCIIE W30JISIIMOHHBIX
B cooTrBeTcTBUU ¢ TpeOoBanusiMu OI'OC BO mno HampaBieHMIO TOATOTOBKHU OaKallaBpOB
13.03.01 «TemiosHepreTUKa u TETUIOTEXHUKAY.

2 MecTO IUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl NOATOTOBKH 0a-
KaJaBpa

Hucummumnaa b1.B.07 «TemomaccoodMeHHOe 000pyAOBaHHUE TPEATNPHUATHIN» BXOIUT B

BapHaTUBHYIO 4acTh 00ka 1 0Opa3oBaTesIbHOM MPOrpaMMBl.

Jlis u3yueHus JUCUMILIMHBI HEOOXOIMMBbI 3HaHUS (YMEHUs, BIaJeHUs), C(OOPMUPOBAHHbIE
B PE3YyJIbTaTE U3YUCHUS

b1.5.09 Maremaruka (OCHOBBI MaT. aHAIIN3a, AU(Q. U HHTETPATLHOE HCYUCIICHNE,
OCHOBHBIE TOHATHS MaT. CTATUCTHKH);

b1.5.10 ®usuka (MexaHuKa )KUIKOCTEH U Ta30B, MOJIEKYJIIpHas (GU3KKa U
TEPMOIMHAMHUKA);

b1.b.11 OG1mas u HeopraHuyeckasi XuMusi (pacTBOPBI, TUCTIEPCHBIC CUCTEMbI, XUMHUYECKAsI
TEPMOIMHAMHKA M KHHETHKa, XUMHUYECKOE U (ha30BOE PABHOBECHUE);

b1.b.17 T'maporasonunHamuika (OCHOBHbIE (U3WYECKHUE CBOWMCTBA KHUJAKOCTEH M Ta3oB,
nogo0ue TUAPOMEXaHUYECKUX IMPOLECCOB, YPaBHEHUE JIBM)KEHUS BSI3KOH JKUAKOCTH, PEKUMBI
JIBUKEHUSI, IOTPAHUYHBIN CIIOH);

b1.b.16 TexHuueckas TepMoauMHaMMKa (NIEPBbII M BTOPOM 3aKOH TEPMOJUHAMMUKH,
ujealbHbIe U peaJibHbIE ra3bl, BOASHON Nap, (ha30Bble JUarpaMMbl);

b1.5.19 TemmomaccooOMeH  (KOHBEKTMBHBIH M  paJMAllMOHHBIA  TemI000MeH,
TEIUIONPOBOAHOCTh, MACCOOOMEH).

b1.B.05 WcrouHuku u cHCTeMBl TerocHaOkeHus (00opyroBaHHE HMCTOYHHKOB
TEIIOCHA0KEHNUS U TEeTJIOBBIX MTYHKTOB).

3HaHus (YMEHMs, BJIAJE€HUs), TIOJYyYEHHBIE B PE3yJIbTaTe€ OCBOCHMSI JAaHHOM JAMCLUIIIMHBI
HEeoOXomuMBl I cOopa W o0OpabOTKM MaTepwalia TMpud MOATOTOBKE OTYeTa IO
IIPOU3BOJICTBEHHOW — MPEAJUIIJIOMHON IpakTUKE, a TaKkKe I CIa4d TOCyIapCTBEHHOI'O
PK3aMeHa ¥ BEIMOJHeHUs 1 3amuTsl BKP.

3 Komnerenunu odyyawuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHS
AMCHUTIIIMHBI (MOYJIs1) M IUIAHUPYEMbIe Pe3yJabTaThl 00y4eHus

B pesynbprare ocBoenust qucuuiuiiHbl «TernmomaccooOMeHHOE 000pYyI0BaHUE TPEANPHs-



TUI» 00yJaromuiics T0MKeH 00IagaTh CIeAYIONMMHA KOMIETEHIUSIMH:

CTpyKTypHBIi
DIIEMEHT
KOMIIETEHINH

Pe3ynbTaThl OCBOEHUS KOMITETCHIIUN

CHOCOOHOCTBIO yYacTBOBATh B cOOpE M aHAIM3€ UCXOJHBIX JAaHHBIX I IPOCKTHPOBAHMUS
IIK-1 5HeprooOBEKTOB U MX 3JIEMEHTOB B COOTBETCTBUU C HOPMAaTUBHOM JOKyMEHTalHueH

3HaTh:

- KJIaCCU(MKAIIMIO U OCHOBHBIC BHJIBI TEIJIOMAaCCOOOMEHHOTO 000PYAOBAHHUS
NPEANPUATHI

- 0COOCHHOCTH KOHCTPYKITUH Pa3IUYHBIX BHIOB TEIZIOMacCOOOMEHHOTO 00py10-
BaHUS C IIEJIbI0 CO3JJaHMs HEOHEPTOEMKHUX BBICOKOTIPOU3BOAUTEIBHBIX U SKOHO-
MuyHbIX TMOY

- OCHOBHBIE METO/IbI HCCIIE0OBAHUMN, UCTIOIB3YEMbIE B MPOIIECCaX TEIIOMACCO-
obMeHa 17151 00ecTieueHUsI SKO3ANTUTHBIX MEPOIIPUATUIA U MEPOTIPUSITHI 110 SHEP-
ro-pecypcocoepekeHHI0 Ha TPOU3BOJICTBE

YMmers:.

- palloOHaIbHO BIOUPATh KOHCTPYKIIMH TEIUIOMAaCCOOMEHHBIX YCTaHOBOK JUIS
OIpEeJIeIEHHBIX NTPOLIECCOB

- IPUMEHSTH 3HAHHUSI 110 TEIIOMaccO0OMEHHOMY 000pyI0BaHuIO B rpodeccro-
HAJIbHOW JEATeNbHOCTH; MCII0JIb30BaTh UX HA MEKAUCLUUIUINHAPHOM YPOBHE

- IPUMEHSTH cTIOCOOBI 3 (HEKTUBHOTO PEIIEHUS IO BEIOOPY Pa3INYHBIX BUI0B
TEIMIOMAacCOOOMEHHOT0 000PY/JOBAHUS C YUETOM IKOJOTHUECKUX ACTIEKTOB

Braners:

- HaBbIKaMH c6opa HUCXOJHBIX JaHHBIX I NPOCKTHPOBAHUSA TEIJI0MacCOOOMEH-
HBIX YCTAHOBOK IJId ITIPOCKTUPOBAHUSA 3Hepr0066pera10mnx 3Hepr006’BeKTOB 151
HUX 3JICMECHTOB U UX 2JICMCHTOB B COOTBCTCTBHU C HOpMaTHBHOfI I[OKYMCHTaHI/Iefl
- OCHOBHBIMH MCTOJAaMU HCCICHOBAHHA B BOIIPOCAX TeHHOMaCCOO6MeHa, Ipak-
TUYCCKMMHU YMCHUAMHA U HABBIKAMHU UX HUCIIOJIb30BAHUA

CIIOCOOHOCTBIO OpOBOAUTH PACUCTHI IO TUIIOBBIM MCTOAUKAM, IMPOCKTUPOBATH TCXHOJIO-
THYECKOC O60py210BaHI/Ie C UCIIO0JIb30BAHUEM CTAaHAAPTHBIX CPCACTB aBTOMATU3alllK IIPO-
I1K-2 CKTUPOBAHUSA B COOTBCTCTBHUU C TCXHUYCCKUM 3a/IaHUEM

3HaTh:

- BUJIBI TEIJIOBBIX PACUETOB TEIJIOMACCOOOMEHHOTO 000PYI0BAHUS MIPEATIPUSI-
THUH, UX OCOOCHHOCTH M UCXOIHBIC TaHHEIC

- crienu(pUKy TOro Kak 00ecreuynBaTh TEXHUYECKOE OCHAIIIEHHE Pa00unX MECT C
pa3MeIIeHNEeM TeXHOJIOTHYECKOTO 000pYA0BaHUs, U OCBAaUBaTh BBOJIUMOE 000-
pYJIOBaHUE JIsl OCYIIECTBICHHUS] HEOOXOIUMBIX TETIOMacCOOOMEHHBIX MPOIIEC-




COB C UCITIOJIb30BAHUCM CTAHAAPTHBIX CPCACTB aBTOMATHU3AllUN MPOCKTUPOBAHU,
B COOTBECTCTBHUHU C TCXHHYCCKHM 3aJaHHUEM

VYMeThb:

- BBIIOJIHATh OCHOBHBIE PACYETHI IIPU IIPOEKTUPOBAHUHN TETJIOMACCOOOMEHHOI0
000py/10BaHUsl B COOTBETCTBUU C HOPMATUBHOM JIOKYMEHTALUEN

- IPUMEHATh COBPEMEHHbIE TEXHOJIOTUH 1151 POPMUPOBAHUS TEXHUYECKOTO
OCHAIIICHUS pabOUUX MECT C Pa3MEIICHUEM TEXHOJIOIHYECKOro 000pyA0BaHu,
OCBanBaTh BBOJUMOE 000PYAOBAaHHUE, UCIIOIb3YyEMOE B TEMJIOMAaCCOOOMEHHBIX
TEPMUYECKUX IIPOLIECCAX

Bnanets

- Ipu€MaMi U HaBbIKaMH BBI60pa N OCHaIICHUS TEXHOJOTHUYCCKUM 06opyz[03a—
HHUEM TEIIOMAcCOOOMEHHBIX MMPOU3BOACTBCHHBIX MPOLCCCOB B COOTBCTCTBUU C
HOpMaTHBHOﬁ HOKYMCHTaHHeﬁ N TCXHUYCCKHUM 3aJJaHHEM

- [OpueMaMu U MCTOAAMHU aHAJIM3a TCXHUYCCKOI'O OCHAIICHUA pa60q1/1x MECT C
pasMCIICHUEM TCXHOJOIHYCCKOI'O O60py,Z[OBaHI/I$I IIpU SKCIUTyaTaquu MpoOnu3BOI-
CTBEHHBIX TCINIOMACCOOOMEHHEIX YCTaHOBOK

I1K-3

CIIOCOOHOCTBIO Y4aCTBOBAaTh B IMPOBCACHNUN mpeaABapUTCILHOTO TCEXHUKO-
SKOHOMHYECKOI0 000CHOBAHUSA IMPOCKTHBIX pa3pa60TOK 3Hepr006’LeKTOB H HUX 3JICMCH-
TOB II0 CTAHAAPTHBIM METOJUKaAM

3HaTh:

- METO/bI NPEIBAPUTEIILHOTO TEXHUKO-3KOHOMHUYECKOTO O0OCHOBaHHS IPOCKT-
HBIX pa3pabOTOK TEIIOMAaCCOOOMEHHBIX YCTAaHOBOK M HX JJIEMEHTOB MO CTaH-
JapTHBIM METO/IMKAM C YYETOM MX JIOBOJKH K YCIOBHUSIM IKCILTyaTaluH

- CIeU(HKY TOro Kak y4acTBOBATh B Pa0OTax IO JJOBOJKE H OCBOCHHUIO TEXHO-
JOTUYECKUX MPOLIECCOB B XO/I€ MOATOTOBKHU K 3KCILUTyaTallud HOBBIX TETJIOMAac-
COOMEHHBIX YCTAHOBOK, KaK IMPOBCPATH KAYCCTBO MOHTAXAa W HAJTAAKHU IIPHU UC-
IBITAHUSIX M C/1a4e B OKCIUTyaTalMi0 HOBBIX 00pa3lioB U3/IENHi, Y3JI0B

YMmeTs:

- TMPOBOJIUTH MPEIBAPUTEIHFHOE TEXHUKO-YKOHOMUYECKOE 0OOCHOBAaHUE TPOEKT-
HBIX PEIIeHUH M MX 3JIEMEHTOB MO CTaHIAPTHBIM METOJMKAM M aHaJIU3UPOBATh
ux

- IPUMEHATh COBPEMEHHbIE TEXHOJIOTUH JUIsI TPOBEACHUS IPEABAPUTEIHLHOTO
TEXHUKO-DKOHOMHUYECKOT0 00OCHOBAHUS IMPU BBIITIOJIHCHHUHU pa60T 110 JOBOJKE U
OCBOCHMIO TEXHOJIOTUYECKUX MPOLECCOB B X0J1€ MOATOTOBKHU K HKCILTyaTalluH
TEMJIOMAaCcCOOOMEHHBIX YCTAHOBOK

Bnanets:

- OCHOBHBIMHU METOJaMH MaTeMaTH4eCKOro amnmnapara o0paboTKy peIBapUTEb-
HOT'O TEXHUKO-?KOHOMHUYECKOTO0 000CHOBaHMS MIPOEKTHBIX Pa3paboTOK
- HaBBIKAMU M METOJIMKaMH 0000IIEHHS Pe3yIbTaTOB PEIIEHHs C UCTIOIb30BaHU-
€M COBPEMEHHBIX 00pa30BaTEIbHBIX U HH()OPMALIMOHHBIX TEXHOIOTUN




4. CTpyKkTypa U coep:xkaHue TUCHHILINHBI (MoayJsi) “Tensiomaccoo0MeHHOe 000py10BaHHe MPeANPUATHIA”

OOmmast TpyA0eMKOCTb AUCIUIUIMHBI COCTABIIAET 7 3aUETHBIX SIUHUI] - 252 aKaj. yaca, B TOM YHCIIE:
- KOHTaKTHas pabdora — 111.6 akaz. 4acos:

- aynuTopHas padora - 105 akan. yacos;

- BHEAyJUTOpHas paboTa — 6.6 akaj. 4acoB

camocTosITelbHas padota — 104.7 akaj. 4yacos;
MOATOTOBKA K 9K3aMeHY — 35.7 akaj1. 4yacos.

AynuTtopHas & = =
KOHTaKTHas pabo- g* = E o
Q
o Ta s g @opMa TEeKyIIero KOHTPOJIA E: o B
Pa3znen/ rema 3 | (Bakan. yacax) qé; = Bun camocrositensHOM yCIIeBaeMOCTH U 3%
. =
JTUCTIUTUTAHBI = U Y S X paboThI MIPOMEKYTOYHOU aTTecTa- %E E
@) = 8 S| & = © m o R
= |S£E|EE| 52 an = Z
5 |Q = 3 2 g X X
= < g o g CEG =) o
= = O Y =
1. Paznen. TermnooOMeHHOE 000pyIOBa-
HUE NPEATPUITHI
Tema 1.1. BBenenue B Kypc Termiomacco- | 7 2 2 2 [Touck nononHuTENbHOM HH-  |— mabopaTopHbie padoTer;  |[1IK-1-3yB

00OMEHHOTr0 000pYyOBaHUS

(dbopmaruu 1o 3aJaHHON TeMe
(pabora c bubnuorpaduye-
CKHUM MaTepHajaMH, CIIpaBod-
HUKaMU, KaTaJIoraMHu, CIOBa-
pAMH, SHIMKITONEUsIMH). 1. 6.
Tema 1.1.

Hannuue KOHCIIEKTOB JIEK-
147054




AynuropHas

c% /Q Elo
KOHTaKTHasi pado- f{ S E <
o Ta s g ®opMa TEeKyLIEro KOHTPOJIA g w B
Pasnesn/ rema 3 (B akaz. yacax) qé; §f Bun camocrositenpHOM YCIIEBAEMOCTH U £ 5 o
. =
JUCHMILIMHEL = x| oo | & E paboTHI IPOMEKYTOUHOI aTTecTa- E*‘% 3
O| E|SsE| 55| S nm S 5 E
S |SE|E5| 8¢ s = % 2
5 |Q = 3 e s KM
= < [S TR CES ) o
=9 =9 @) O =
7 2 4 [Touck pomonHutenbHOM uWH-|Hamuune koncnekToB jek- |[1K-1-3yB
dbopMalnuu o 3amaHHOW TeMme|[ui [TK-3-3yB
abora c¢ Oubnuorpaduye-
Tema 1.2. Knaccudukaius TenioooMeH- (p pad
HOTO OGODYIOBAHMS CKMM MarepuallaMH, CIpaBOY-
Py HUKaMH{, KaTaJoraMu, CIJIOBa-
psamu, sHIMKIoneausAMH). 1. 6.
Tema 1.2.
7 6 | 4/2" 4 [ToaroroBka k mabopatopHo- |— ycTHBIH omnpoc (cobeceno- |[1K-1-3yB
Tema 1.3. PexynepaTtuBHble TEMI000MEH- NPAKTHHECCKOMY SAFLITHIO- Barue); ITK-2-3ys
HUKW HEMDEPLIBHOTO IHCTBH [Mouck momosHUTENHEHONH WH-|— nabopatopubie padoter,  |[1K-3-3yB
bep ' ¢dbopmanuu o 3amaHHON Teme. Hanmndne KOHCIEKTOB JieK-
I1. 6. Tema 1.3. 1002471
7 5 4 [Touck pomonuurensHoM uH-|Hamuune koncnektoB yek- |[1K-1-3yB
¢dopmanuu MO 3a7aHHOW TeMe|uui [1K-2-3yB
abora c¢ Oubnuorpaduye- [TK-3-3yB
Tema 1.4. PexynepaTuBHbI€ TEIIIO0OOMEH- g’(HM MATEDHATAMI CII)] (2B0q y
HUKU NIEPUOINYECKOTO JEUCTBUSA p ’ p
HUKAaMH, Karajioramu, CJIOBa-
psamu, sHIMKIoneausaMu). I1. 6.
Tema 1.4.




AynuropHas

c% /Q o=
KOHTaKTHasi pado- f{ S E <
o Ta s g ®opMa TEeKyLIEro KOHTPOJIA g w B
Pasnesn/ rema 3 (B akaz. yacax) qé; = Bun camocrositenpHOM YCIIEBAEMOCTH U £ 5 o
. =
JUCHMILIMHEL = < lex| 5| B2 paboTHI NPOMEKYTOYHOH aTTecTa- | & 25
O| E|sE|EE| € nm LTHH SR E
=555 22 =" §
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7 4 4 [Touck pomonHutenbHOM uWH-|Hamuune koncnekToB jek- |[1K-1-3yB
Tema 1.5. PereneparuBHbIe TEIII000MEH- . .
HUKH, METOIHKA pacueTa dbopMaluu 1Mo 3aJaHHOW TeMe.|[ni [TK-2-3yB
’ P I1. 6. Tema 1.5. [1K-3-3yB
Hroro no pazgery 1 19 | 6/2" 18
2. Paznen. KontakTHbIe TEmioMaccooo-
MEHHBIC YCTAHOBKH MPEANPUATUI
Tema 2.1. Knaccudukamus no HazHade- 7 2 4  |Ilouck AOMOJHUTENBHON UH-  |— YCTHBIH ompoc (cobeceno- |ITK-1-3yB
HUIO U KOHCTPYKIUH (hopMaruu 1o 3aJJaHHON TEME. |BaHUE); [K-3-3yB
I1. 6. Tema 2.1. Hannune KOHCIIEKTOB JieK-
805044
7 4 4 [Touck momoMHUTENBHON UH-  |— YCTHBIH ompoc (cobeceno- |[1K-1-3yB
Tema 2.2. “H-d” Bnaxuoro rasa. [To- A . Y poc ( A Y
CTPOEHHE IIPOIIECCOB TEIJIOMaccooOMeHa (hopmaiwu 110 3a/1aHHO} TeMe. | BaHHE); IIK-2-3y®
P p I1. 6. Tema 2.2. Hannuune xoncnekros nek- |[1K-3-3yB

Ha Juarpamme

Ui




AynuropHas

c% oo o=
KOHTaKTHasi pado- f{ § E <
o Ta s g ®opMa TEeKyLIEro KOHTPOJIA g w B
Pasnesn/ rema 3 (B akaz. yacax) qé; =t Bun camocrositenpHOM YCIIEBAEMOCTH U £ 5 o
T CLIUTUTHHBI 3 . : = > paboThI MIPOMEKYTOUHOU aTTecTa- 22 5
o| E|EE|EE| ¢a - S-g=
S &5 E5| 8% =" 5
o |Ce T 3 K & = ~
= |E8 &8 (c)% S <
7 3 4 [Touck nononuutenbHoit uH-  |Hamuune koncnekToB jiek- |[1K-1-3yB
Tewma 2.3. Jleadsparopsl (dhopMaIuy 1o 3aJaHHON TeMe. |[ui [TK-3-3yB
I1. 6. Tema 2.3.
7 4 | 4/2" 4 [ToaroroBka k mabopatopHo- |— ycTHBIH omnpoc (cobeceno- |[1K-1-3yB
Tema 2.4. 'a30)KUIKOCTHBIC U )KHIKOCT- MPAKTUYECKOMY 3aHATHIO. BaHHUE); [TK-3-3yB
HO-)KUJKOCTHBIE CMECUTENbHbIE (KOH- [Touck mOMONHUTENBHON HH-  |— Ta0opaTOpHBIE PabOTHI;
TaKTHBIC) TEIUIOOOMEHHUKH ¢dbopmanmu 1o 3aaHHOM Teme. |Hanumume KOHCIEKTOB JIeK-
II. 6. Tema 2.4. JA05071
Hroro no paszaeiny 2. 13 | 4/2" 16
3. Paznen. TepMudeckne MpoOU3BOJICTBEH-
HBIE TETJIOMAacCOOMEHHBIE TIPOILIECCHI U
YCTaHOBKH
7 13 4 [Touck nONMOMHUTENBHOM UH- | — yCTHBIN ompoc (cobeceno- |[IK-1-3yB
Tema 3.1. BeimapHslie, onpecHUTEIbHBIE U (hopMaruu 1o 3aJJaHHON TEME. |BaHUE); [K-3-3yB
KPUCTANIN3AMOHHbIE YCTAaHOBKH. I1. 6. Tema 3.1. Hanuune KOHCTIEKTOB JieK-
805044
Tema 3.2. Ileperonnsie u pektupukanu- | 7 6 | 4/2" 4 IMonroroBka k mabopaTopHO-  |— ycTHBIN orpoc (cobeceno- |[IK-1-3yB
OHHBIC YCTAaHOBKH MPAKTHYECKOMY 3aHSTHIO. BaHMeE); I1K-3-3yB
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[Touck nONMOMHUTENBHON UH- | — 1a0OpaTOpHBIE PAOOTHI;
(dhopmannu mo 3aianHoM Teme. |Hannmdne KOHCTIEKTOB JIeK-
I1. 6. Tema 3.2. 105071
Tema 3.3. CymusibHble yCTaHOBKU 7 6 | 42" 4 [ToaroroBka k mabopatopHo- |— ycTHBIH omnpoc (cobeceno- |[1K-1-3yB
[IPAKTUYECKOMY 3aHATUIO. BaHUeE); [IK-2-3yB
[Touck nononHUTENbHOM UH- | — abopatopHble pabotel;  |[IK-3-3yB
(dbopmannu 1o 3a1anHoM TeMe. |Hamnmdne KOHCTIEKTOB JIeK-
I1. 6. Tema 3.3. 105071
Tema 3.4. AG6copOurioHHbIE U aacopou- | 7 3 4 [Touck nonosHUTENBHON UH- |- YCTHBIN onpoc (codeceno- |[1K-1-3yB
OHHBIE aNMnaparsl (dopmanmu 1o 3aJJaHHOM TeMe |BaHMeE); [1K-2-3yB
(pabota ¢ oubnumorpaduye- Hanwmuane xoncnekros nek- |[1K-3-3yB
CKUM MaTepuajiaMu, ClIpaBoyd- |IHH
HUKaMHM, KaTaJloraMu, clIoBa-
psimu, SHIMKIoneusamu. I1. 6.
Tema 3.3.
Hroro no paszaey 3 18 | 8/4" | 2 16
4 Paznen. BeiGop TemnooOMeHHOTo 060-
pyJIOBaHUs
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Tema 4.1. Terst000OMEHHUKH- 7 2 10 [Touck monmoOMHUTENBHON UH-  |— YCTHBIH onpoc (cobeceno- |[1K-1-3yB
YTHJIN3aTOPbI (dhopMaIu 1o 3aJJaHHOM TEME |BaHHUE); [TK-3-3yB
(pabota ¢ bubnmorpaduye- Hannume KOHCIIEKTOB JIeK-
CKHUM MaTepuajaMH, CIpaBo4- |[UN
HUKaMU, KaTaJIOraMHu, CIOBa-
psamu, 3HuKKIonenusamMu. I1. 6.
Tema 4.1.
4.2. BeiOop cTanmapTHoro oobopyaoBanus | 7/ 2 7.3  |Ilouck monmomHUTENbHON UH-  |— YCTHBII onpoc (cobeceno- |[1K-1-3yB
(hopMaruu 1o 3aJJaHHON TEME |BaHUE); [K-3-3yB
(pabota ¢ oubnmorpaduye- Hannumne KoHCTIEKTOB JieK-
CKHUM MaTepuaiaMu, CpaBo4- |LIUN
HUKaMH, KaTaJIoraMH, CJIOBa-
psamu, SHIKIoneausmu. 1. 6.
Tema 4.2.
HTtoro 3a cemectp 54 |18/8" 67.3 IpomexxyTouHas aTTe-
cranus (3K3aMeH)
5. Pacuer pexynepaTUBHOrO TEII000- 8 6/2" [Touck nOMOTHUTENBHON HH- | — YCTHBIN orpoc (cobeceno- |[1K-2-3yB

MCHHUKA HETIPCPBIBHOT'O JIenCcTBUSA

(dopmanmu mo 3aJaHHON Teme
(pabora c bubnuorpaduye-

BaHUE);
BrinosiHeHue pasnena Kyp-
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CKHUM MaTepuajiaMH, CIpaBo4Y- |COBOTO MPOEKTA.
HUKaMH, KaTaJIOTaMH, CJIOBa-
PSIMU, SHUUKIIONEIUIMU
[ToaroTroBka K MpakTUYECKOMY
3ansaTuto. I1. 6. Kypcosoii npo-
eKT.
6. Pacuer perenepaTuBHOTO TEIsI000MeH- | 8 6/2" [Touck mOMOMHUTENBHON UH-  |— YCTHBIH onpoc (cobeceno- |[1K-2-3yB
HUKA MTEPHOINIECKOTO JCUCTBUS (hopMaIy 1o 3aJJaHHOW TEME |BaHMUE);
(pabota ¢ oubnmorpaduye- Brimonnenue pazzaena kyp-
CKHUM MaTepuaiaMu, CIIpaBo4Y- |COBOTO MPOEKTA.
HUKaMH, KaTaJIoraMH, CJIOBa-
PSIMU, SHUIUKIIONEIUSIMU
[ToaroToBKa K MPaKTUIECKOMY
3ansTuto. I1. 6. Kypcosoii npo-
eKT.
7. Pacuer HacajouHoro ckpyooepa. Ilo- 8 6/2" [Touck MOMOTHUTENBHON HH-  |— yCTHBIN omnpoc (cobeceno- |[1K-2-3yB
CTpOEHHE Tpolecca TermIoMaccooOMeHa (hopMaruu 1o 3aJJaHHOM TEME |BaHHUE);
MEKy BO3AyX0oM 1 Bojoi Ha H-d nua- (pabota ¢ Gubnmorpaduye- Brimonnenue pazaena Kyp-
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rpamMMe BJIQ)KHOTO BO3/yXa. CKUM MaTepuajaMu, ClIpaBo4- |COBOI'O IIPOEKTA.
HUKaMH, KaTaJIOTaMH, CIIOBa-
PSIMU, SHIUKIIONEAUSIMHU
[TonroToBka K MpakTUYECKOMY
3ansaTuto. I1. 6. Kypcosoii npo-
eKT.
8. Pacuer mpornecca pekrudukanuu Ou- 8 4/2" [Touck nOMOTHUTENBHON HH- | — YCTHBIN orpoc (cobeceno- |[1K-2-3yB
HapHOU cMecH: (opmanmu 1o 3aJJaHHOM TeMe |BaHME);
a) MOCTpoeHne paboyeil 1 paBHOBECHOMN (pabora c Oubnuorpaguye- Boinonnenue pasnena Kyp-
JTMHAA CKMM MaTepuaiaMu, CIIpaBOY- |COBOTO MTPOEKTA.
HUKaMH, KaTaJoraMu, CI0Ba-
PSAMH, SHIUKIIOTICAHSIMA
[TonroToBka K MpakTUYECKOMY
3anstuto. I1. 6. Kypcosoii mpo-
eKT.
8. 0) pacueT peKTU(PHUKAIIMOHHOTO ara- 8 4/2" [Touck mOMOMHUTENBHOM UH- |- YCTHBIH ompoc (cobeceno- |[IK-2-3yB
para (dbopmanmu 1o 3aJJaHHON TEME |BaHHE);
(pabota ¢ Oubnuorpagpuye- Beinonnenue pasnena Kyp-
CKMM MaTepuaiaMH, CIIPaBOY- |COBOTO MPOEKTA.
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HUKaMH, KaTajoramu, cioBa-
PSAMH, SHIUKIIOTICAUSIMA
[TonroToBka K MpakTUYECKOMY
3anstuto. I1. 6. Kypcosoii npo-
eKT.
9. TemoBOI pacyeT KOHBEKTUBHOH Cy- 8 712" [Touck nONMOMHUTENBHOM UH- | — yCTHBIN orpoc (cobeceno- |[IK-2-3yB
ik Ha «H-d» auarpamme BiaXHOTO (dhopMaIu 1o 3aJJaHHON TEME |BaHHUE);
rasa. (pabota ¢ Oubnuorpagpuye- Beinonnenue pasnena Kyp-
CKMM MaTepuaiaMu, CIIpaBOY- |COBOTO MTPOEKTA.
HUKaMH, KaTaJoraMu, CII0Ba-
PSAMHU, SHIMKIIONEAUSIMHU
[TonroToBka K MpakTHYECKOMY
3ansTuto. I1. 6. Kypcosoii npo-
eKT.
HTroro 3a cemecTp 33/12"| 37.4 IpomexxyTouHas aTTe-
cranus (3a4eT / KypcoBoii
MPOEKT




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

B npomnecce n3yuenus kypca b1.B.07 «TemnomaccooOMeHHOEe 000pyIOBaHUE MTPEATIPHSI-
TUI» IPUMEHSIOTCS ClIeyIolne 00pa3oBaTeIbHbIe TEXHOIOTHH:

1. MadopmanoHHbIe TEXHOJIOTUN — 00y4YeHHE B AJIEKTPOHHON 00pa3oBaTeIbHON cpesie ¢
LENbI0 PACHIMPEHHUsl JOCTyNa K o0pa3oBaTeNbHBIM pecypcam, ISl 4ero Mpu MPOBEICHUH OT-
JIeNbHBIX 3aHATUN U OpPTaHU3aIMH CaMOCTOSTENILHOW Pa0OThI CTYACHTOB HCIOIB3YIOTCS dJICK-
TPOHHBIE BEPCUH Kypca JIEKIIUI U pacyeTHO-Tpadudeckoil paboThl.

2. PabGora B KOMaH/ie¢ — COBMECTHAs JIEATENbHOCTh CTYACHTOB B TPYIIE MIPHU pacueTax Ha
MPAKTUYECKUX M JIAOOpaTOPHBIX 3aHATHUSAX, HANpaBlieHHAs Ha pelieHue oOuel 3agauu myTeM
CJIOKCHHSI PE3YJIbTATOB MHAUBHIYAIbHOW PaOOThI YWICHOB TPYIIITHL.

3. MexaucuumimHapHoe 00y4eHne — UCIOIb30BaHUE 3HAHUN U3 pa3HbIX 00JIacTeil U ux
IPYNIIMPOBKA B KOHTEKCTE PEIIaeMOi 3a1a4H.

@DopMBbI, METOJIBI U CPEJICTBA OPTAHU3AIMH U IPOBEACHHS 00pa30BaTeIbHOrO Ipolecca

a) (hopMbl, HAIIPaBJICHHBIE HA TEOPETUIECKYIO ITOATOTOBKY:

Jlexnus. Micnonb3yloTcsl TUIBI JIGKIMIA: BBOJHAs, MOTHBAIIMOHHAs (BO30YXAaroIias HH-
TEpec K OCBAaMBAEMOM TUCHHMIUIMHE), OJrOTOBUTENbHAs (TOTOBAIIAs CTYJACHTOB K 0oJiee CI0XK-
HOMY MaTepuaiy), UHTerpupyomas (naromas oomuii TeOpeTUIECKU aHaIu3 MPeANIeCTBYOIIe-
ro MaTepuana), yCTaHOBOYHas (HANpaBISAIOMIAs CTYACHTOB K HCTOYHHKAM HWH(pOpMamwu ist
JaIbHENIIEH caMOCTOSITENbHOM paboThl). YacTh 3aHATUN JEKIIMOHHOTO TUIA MPOBOJATCS B BHJIE
NPe3CHTAIHH.

Copep:xaHuie ¥ CTPYKTypa JEKIMOHHOTO MaTepHalia JOJKHbI ObITh HaNpaBieHbl Ha (op-
MHUPOBAaHHE Yy CTYJIECHTOB COOTBETCTBYIOIIMX KOMIICTCHIIMA W COOTHOCHUTHCS C BBIOPAHHBIMHU
npenoaaBaTesieM METOJaMHi KOHTPOJIS U OLIEHKON MX YCBOGHHUS.

CamocrosiTenpHasl ayTMTOpHas U BHeayAuTopHas padorta. CamoctosarenbHas paboTa BbI-
MOJTHSIETCS CTY/IGHTOM B YHUTAJIbHOM 3aje OMOIMOTEKH, B yUeOHBIX KaOWHeTaxX U JabopaTropusx,
KOMITHIOTEPHBIX KJIaccaX, a TaKKe B JIOMAITHUX YCIOBUsAX. OpraHuzanusi caMOCTOATEIBHOMN pa-
0OTHI CTYJIEHTa PEyCMAaTPUBAET KOHTPOIUPYEMBIN TOCTYM K J1a00paTOpHOMY 00OPYIOBAHHIO,
npubopam, 6a3zaM JaHHBIX, K pecypcy UHTepHeT.

CaMocTosiTenbHast paboTa CTYACHTOB MOAKPEIISETCS y4eOHO-METOIUYECKUM U UH(DOP-
MallMOHHBIM 00€CTIeUeHHEM, BKIIOUAIOIIUM yUYE€OHUKH, y4eOHO-METOIUYECKUE TOCOOUs, KOH-
CHEKTHI JIEKLIUH, yueOHOe MporpaMMHOe oOecIieueHue.

Koncynpramus. IlpegycmarpuBaercsi olydeHHe CTyJeHTaMU MPO(ECCHOHATBHBIX KOH-
CYNBTAIMI ¥ MIOMOIIY CO CTOPOHBI MPEMNo/1aBaTessl.

0) hopMbl, HallpaBJIEHHbIE HA TPAKTUYECKYIO TOJITOTOBKY:

[IpakTuueckoe 3anarue. Ita popMa oOyueHHUs HANIpaBlieHA Ha MPAKTUYECKOE OCBOCHHE U
3aKperIeHNe TEOPETUIECKOT0 MaTepraa, U3JI0KEHHOTO Ha JICKITUSX.

JlaboparopHasi pabora. JlaboparopHast paboTa JOJKHA MOMOYb MPAKTUYECKOMY OCBOE-
HUIO HAYYHO - TEOPETHYECKUX OCHOB M3y4aeMOW JUCIUILTUHBI, TPUOOPETEHHIO HABBIKOB JKCIIe-
pUMeHTaNnbHOU paboThl. [Ipu mpoBeneHuU 1a00paTOPHBIX PabOT MCTIOIB3YIOTCS TECTHI MO pa3-
JieslaM B MHTEPaKTUBHOU (opMme.

6. YueOHO-MeTOIHYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOI padoThI CTYIeHTOB
Bormpocs! 11t caMocTosATeIbHOM paboThl 00YJIAIONTUXCS TIO TEMaM.

Tema 1.1.
1. Bunsl TermioMaccooOMEHHOTO 000pyI0BaHUS



2. 3Ha4yeHHE TEeIJIOMAaCCOOOMEHHOTO 000PYAOBAHUS IS TPOMBIIICHHOCTH
3. IloTpeOHOCTH B TEMIOMAacCOOOMEHHOM 000OpYAOBaHUHN MTPOMBIITICHHOCTH.

Tema 1.2.
1. Knaccudukaius TermiomMaccooOMEHHBIX YCTaHOBOK.
2. HaubOounee pacnipocTpaHeHHbIE TEIUIOHOCUTENH, UX CBOMCTBA, 00JaCTh IPUMEHEHHUS.

Tewma 1.3.

1. Knaccudukanus peKyrnepaTuBHBIX TEINIO0OOMEHHUKOB.

KoHCTpyKTHBHBIE 0COOEHHOCTH KOXKYXOTPYOUaThIX TEINIO0OMEHHHUKOB.
KoHCTpYKTUBHBIE 0COOEHHOCTH TUTACTUHYATHIX U CIIHPATHHBIX TEIJIOOOMEHHHUKOB.
TernoBol KOHCTPYKTUBHBIN M TEMJIOBON MOBEPOUYHBIN pacueThl PEKYIEPaTUBHbBIX
Ter1000MeHHUKOB. X ocoGeHHOCTH.

HcnapurenbHble ycTaHOBKU. X KOHCTPYKTUBHBIE OCOOEHHOCTH.

Krnaccudukanus BEICOKOTEMIIEPATYPHBIX PEKYIIEPaTHBHBIX TEIZIOOOMCHHHUKOB.
KoHCTpyKTHBHBIE 0COOEHHOCTH METAITTMYECKUX BHICOKOTEMIIEPATypPHBIX PEKYIIEPaTOPOB.
KoHCTpYKTHBHBIE 0COOEHHOCTH KEPAMHUYECKHX BBICOKOTEMIICPATYPHBIX PEKYIIEPaTOPOB.
Oco0eHHOCTH TEIUIOBOTO paciyeTa BEICOKOTEMIIEPATYPHBIX PEKYIEpaTOPOB.

10. TermoBeie TpyObl. Knnaccudukanus, KOHCTPYKTUBHBIE 0COOCHHOCTH.

11. Oco0GeHHOCTH TEIIOBOTO paciera TeIIOBBIX TPYO.

H~own

©CoNo O

Tema 1.4.

1. PexynepaTUBHBIE TEIUIOOOMEHHHUKH MEPUOINIECCKOTO JICHCTBHSA, X KOHCTPYKTUBHBIC
OCOOCHHOCTH.

2. OCOOEHHOCTH TETIOBOTO pacueTa TeINIO0OMEHHUKOB TMIEPHOAMYECKOTO ACHCTBUSI.

3. T'mapaBnauueckuil ¥ IPOUYHOCTHON PAaCUEThl PEKYNEPATUBHBIX TEINIOOOMEHHUKOB.

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

1. OcoOeHHOCTH TEIIOBOIO pacyeTa pereHepaTopoB NEPUOINUECKOTO AEHCTBHSL.
2. KoHCTpyKTHBHBIE 0COOEHHOCTH pEreHepaTOPOB HEMPEPHIBHOTO IEHCTBHSL.

Tewma 2.1.

1. Knaccudukaius u KOHCTPYKTHBHBIE OCOOCHHOCTH KOHTAKTHBIX TEIJIOMAacCOOOMEHHBIX
YCTaHOBOK.

2. Oco0eHHOCTH PabOThI KOHTAKTHBIX TETIIOOOMEHHBIX alliapaToB.

Tema 2.2.

CoiicTBa BiaxkHOTrO Bo3ayxa Ha « H-d » muarpamme.

N3o0pakenue mporteccoB Teriooomena Ha « H-d » muarpamme.

TennoBoil KOHCTPYKTUBHBIHN pacyeT ckpyooepa.

TeroBoii GanaHc KOHTAKTHOTO TEMII00OMEHHUKA U M300pakeHHe MpoleccoB B HeM Ha « H-
d » muarpamme.

el N
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. OcHOBHBIE (PU3UKO-XMMHYECKHE CBOWCTBA OMHAPHBIX cMecell. buHapHbie cMecH U3 B3aUMHO

Tema 2.3.

DU3NKO-XMMHUYECKHE 0COOEHHOCTH ITPOLIECCOB BhINIapUBaHus. TemrepaTypHas Aernpeccusl.
KoHcTpyKuuy BhIIApHBIX AIlIapaToB C €CTECTBEHHOW U NIPUHYAUTEIBHON HUPKYIIALUEH
BBIIIAPUBAEMOTI'0 PacTBOPA.

Tema 2.4.

OcobenHocTH paboTHI Ta305KUIKOCTHBIX TEIIOOOMEHHUKOB
HazHauyeHne KOHTAKTHBIX TEIIO0OOMEHHUKOB
KOHCTpYKTHBHBIE KOHTAKTHBIX TEIUIOOOMEHHBIX alapaToB

Tema 3.1.

KoHcTpykTHBHBIE 0COOEHHOCTH KOHTAKTHBIX BBINAPHBIX alllapaToB.

KoHCTpyKTHBHBIE 0COOEHHOCTH KPUCTAJUIM3ALMOHHBIX YCTaHOBOK.

[TpuHIMNO neiCTBUS U KOHCTPYKTUBHbBIE OCOOEHHOCTH OIIPECHUTENBHBIX YCTaHOBOK.
MHOTOKOPITYCHBIE BBITAPHBIE YCTAHOBKHU. VX KOHCTPYKTHBHBIE OCOOCHHOCTH.
MHorokopIrycHble BaKyyM-HCIIapUTENIbHbIE YCTAaHOBKH. X KOHCTPYKTUBHBIE OCOOEHHOCTH.
TennoBon pacdeT BBIIAPHBIX YCTAHOBOK.

TennoBoii GanaHC BbIIAPHOW YCTAaHOBKH HEIPEPHIBHOTO AEHCTBUSL.

pPacTBOPUMBIX M B3aUMHOHEPACTBOPUMBIX KOMIIOHEHTOB.
@da3oBbIe AMarpaMMBbl COCTOSIHHS CMECEU JKUJIKOCTEH.

Azearponuueckue cMmecH. Mx oco6eHHOCTH.

JMcunsoHHbIe YCTAaHOBKH, HX 0COOCHHOCTH. [Iporieccrsl pazaeneHust OMHapHBIX cMecen
Ha t-X,y quarpamme.

Tema 3.2.

Pextudukanuonnsie yctaHoBkH. [Iporieccbl MaccooOMeHa B KOJITauyKOBOM
PEeKTH(PUKALIMOHHON KOJIOHHE.

Omnpenenenne TeOPETUUECKOTO U IEUCTBUTEIBHOIO YHCIIA TAPEJIOK B PEKTU(HUKAIIMOHHON
KOJIOHHE.

Tema 3.3.

MexaHn3Mm npolecca CyIKy BIaXKHBIX MaTEpUAIOB. BUIbI CBA3aHHOM BJIary.

Anamus [ u Il nepronoB cylmku MaTepuasos.

Omnpenenenne pacxo/ia CyIIMIbHOIO areHTa B IPOLECCE CYILKHU.

[Tpornecc cymiku B TeopeTuyeckoM cymuie Ha «H-d» nuarpamme.

TennoBoii 6anaHC TEUCTBUTEIHHOTO CYIIHIIA.

OCOo0EeHHOCTH NPOIIECCOB CYIIKU C PELUPKYIISAIMeN cymmiabHoro arenTa. Iloctpoenue
npouecca cymku Ha «H-d» nuarpamme.

OCOo0OEeHHOCTH TPOIIECCOB CYIIKU C TPOMEXYTOUHBIM I10I0TPEBOM CYIIUIBHOIO areHTa.
KonBekTrBHas cymka Ha JbIMOBBIX ra3zax. Cylllka ¢ pelupKyJIsAIHAed TONOYHBIX Ia30B.

Tewma 3.4.

CopOuunonHbIe Tporecchbl. AOCOPOSHTHI U aICOPOCHTHI.

AOCcopOIMOHHBIE TIPOIECCHl M YCTAaHOBKH. MaTepuanbHbIi OalaHC U TPUHIIUTHATHHBIC
CXEMBI.

ACOOIIMOHHBIE MTPOIECCHl U YCTAHOBKH. [[pUHIMITAANTBHBIE CXEMBI aICOPOITHH



Tema 4.1.
1. Ha3naueHue TEIIO0OMEHHUKOB-YTHIN3aTOPOB.
2. OcobeHHOCTH paboThI TEIII00OMEHHUKOB-YTHIIN3aTOPOB.
Tema 4.2.
[Topsimok moa60pa cTaHAAPTHOTO 00OPYAOBAHUS
2. Karaioru ocHOBHOTO CTaHIapTHOTO 000PYIOBaHUS

=

KypcoBoii npoekT

Tema kypcoBoro npoekrta: KOHCTPYKTHBHBIN TelIOBOH pacyeT TemjioMaccooOMeH-
HOIl YCTAHOBKH.

KypcoBoii mpoeKT BBINMOIHACTCS 10 BApHAHTAM U MPECTABISETCS 00YJalOUMMHCS B TIe-
YaTHOM U 3JIEKTPOHHOM Buje. Llenb BbINOIHEHUS pabOThl — NPUOOPETEHUE CTYACHTaMH HaBbI-
KOB IIPOCKTHPOBAHUS U OCOOEHHOCTEH SKCILTyaTallud TETIOMAaCCOOOMEHHBIX YCTAaHOBOK Ipe-
IPUSTHH, TEIUIOBBIX PACYETOB IIPOLIECCOB, COBEPIIAEMBIX B TEILNIOIHEPIETUYECKUX YCTAHOBKAX,
YMEHUH 0JIb30BATHCS CIIPABOYHOM M HOPMATUBHOW JIMTEPATYPOU I10 TEIJIOIHEPTETUKE, UCIIOIIb-
30BaTh PAa3JIMYHBIEC AUArpaMMBbl IJIs pacyeTa 1apaMeTpOB U IPOLIECCOB.

Bapuantsl 3aannii:

PexyneparuBHble TEIUIOOOMEHHUKH  HENPEPHIBHOIO  JEHCTBHS:  KOXYXOTPYOHBIE,
IUIaCTUHYATble, PEOpPHUCTbIE, CEKLUHUOHHbIC; IEPUOJUYECKOr0 JAEHCTBHS: BOJOHArpeBaTeNIN-
AKKyMYJISITOpPbI, pereHepaTUBHbIE TEINIOOOMEHHBIE aNapaThl, peKTU(UKAMOHHbIE YCTAHOBKH,
CyILINJIa KOHBEKTUBHBIEC U TEPMOPAJUALMOHHBIE, BEIIIAPHBIC YCTAHOBKH.

I'paduueckas yacTh: 00K BUJ anmnapara Ha Jucte Al, 3al0IHEHHBIH HE MEHee YeM Ha

75%, HeMEeHTHI YCTaHOBKH.
[TosicHuTenpHas 3anUCKa C pa3fellaMu: XapaKTEpUCTHKaA alllapara U MNPOTEKaloIUX B HEM IIPO-
LIECCOB, CXEMa YCTaHOBKH, TEIIJIOBOM M KOHCTPYKTHUBHBIN pacyeT, IOBEPOYHBbIN pacdeT IIPHU BbI-
6ope TUIIOBOrO 00OpPYIOBAaHHUSA, T'MJIPABINYECKUN (adpOAMHAMUYECKUN) pacdeT, KOMIIOHOBOY-
HBIM pacyeT, MEXaHMYECKHI pacdyeT W BbIOOp TEMJIOBOW M30JSLUH, a TakkKe BbIOOp BCIIOMOra-
TEJILHOTO 000PYy/10BaHHUS.



7. OueHoYHbIE CpeaCTBA /1JIsl MPOBeAeHHs POMEKYTOUYHOI aTTeCTAlMU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMIPOMEKYTOUHON aTTecTAlNM:

CTpyKTypHBI
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CpeICTBa
KOMIIETEHINH
TK-1 CIOCOOHOCTHIO y4acTBoBaTh B coope u aHaJIH3e HCXOHBIX AAHHBIX VISl IPOEKTHPOBAHMUS IHEProodbLEKTOB U UX JIEMEHTOB B CO-
OTBETCTBUH C HOPMATHUBHOI IOKYMeHTauH el
3HaTh - KJ1acCU(UKAIMIO U OCHOBHBIE BHUJIBI TETI- KoHTposbHble BOMPOCH AJsi MPOBEACHUS MPOMEKYTOYHOW aTTECTallMd IO HMTOTraM

JIOMacCOOOMEHHOTO 00OPYIOBAHMS TIPE/I-
NPUSITUI

- 0COOCHHOCTH KOHCTPYKIIUI pa3InIHbIX
BUJIOB TEINIOMAacCOOOMEHHOTO 00pyIoBa-
HUS C LENBIO CO3/IaHUs HEAHEPTOEMKHIX
BBICOKOIIPOM3BOAUTEIBHBIX K SKOHOMUY-
Heix TMOY

- OCHOBHBIE METO/Ibl UCCIIEIOBAaHUM, HC-
MOJIb3yEMBIE B TIPOIIECCaX TEIIOMacco00-
MeHa Ui 00ecTieyeH sl HIKO3aIUTHBIX Me-
PONIPUATHI U MEPOIIPUATHHI IO SHEPTO-
pecypcocOepeeHNI0 Ha IPOU3BOICTBE

OCBOCHUA NUCLMUIIIINHEI.

N Ok w

10.
11.

12.
13.

14.
15.

Knaccugukarus terninomMaccooOMEHHBIX YCTaHOBOK.

Haubonee pacnpocTpaHeHHbIE TEIIOHOCUTENH, UX CBOMCTBA, 00JIaCTh IPUMEHEHUS.
Knaccugukaius pekynepaTuBHbIX TEJI000MEHHHUKOB.

KoHCTpyKTUBHBIE 0COOEHHOCTH KOXKYXOTPYOUaThIX TEMIOOOMEHHUKOB.
KoHcTpykTHBHBIE 0COO€HHOCTH IIJIACTUHYATBIX U CIIMPAJIbHBIX TEIIO0OOMEHHUKOB.
TennoBoil KOHCTPYKTUBHBIN U TEIJIOBOW ITOBEPOYHBIN PACUETHI PEKYIIEPATUBHBIX
TEII000MEHHUKOB. VIX 0COOEHHOCTH .

HcnapurenbHble ycTaHOBKU. MIX KOHCTPYKTHBHBIE OCOOEHHOCTH.

Knaccugukaius BBICOKOTEMIIEpaTypHBIX PEKYNEPATUBHBIX TEIIIO0OMEHHHUKOB.
KoHCTpyKTHUBHBIE 0COOEHHOCTH METAIIMYECKUX BBICOKOTEMIIEPATYPHBIX
PEKYIEpaToOpoOB.

KoHCTpyKTHBHBIE 0COOEHHOCTH KEPAMHUECKHUX BBICOKOTEMITEPATYPHBIX
PEKYyIEpaToOpoOB.

Oco0eHHOCTH TEIIOBOTO paciyeTa BHICOKOTEMIIEPATYPHBIX PEKYIIEPaTOPOB.
Tennoselie TpyObl. Knaccudukanus, KOHCTpYKTHBHBIE OCOOCHHOCTH.
Oco0EHHOCTH TETIOBOTO pacyeTa TEIIOBBIX TPYO.




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

16

17.
18.
19.

20.
21.
22.

23.
24,
25.
26.

27.

28.

29.
30.
31.
32.
33.

PekyneparuBHble TEMII00OMEHHUKN IEPUOJUUECKOTO AEUCTBUS, UX
KOHCTPYKTHUBHBIE OCOOCHHOCTH.

OcCo0eHHOCTH TEMJIOBOI0 pacyeTa TeII00OMEHHUKOB NIEPUOANYECKOTO IEHCTBHSL.
I'uapaBnruecKuii 1 MPOYHOCTHON PACUETHI PEKYIIEPATUBHBIX TEINIOOOMEHHUKOB.
PerenepatuBHbIe TEIII000MEHHUKH MIEPUOANYECKOTO IEHCTBUS, UX KOHCTPYKTHUBHbBIE
0COOEHHOCTH.

Oco0eHHOCTH TEMIOBOT0 pacueTa pereHepaTopoB NePUOIUIECKOro JeHCTBHUS.
KoHCTpyKTHUBHBIE 0COOEHHOCTH PETEHEPATOPOB HETIPEPHIBHOTO JIEHCTBUS.
Knaccugukaius 1 KOHCTpYKTUBHBIE 0COOEHHOCTH KOHTAKTHBIX
TETIOMAacCOOOMEHHBIX YCTaHOBOK.

CgoiicTBa BiaxkHOr0 Bo3ayxa Ha « H-d » nuarpamme.

N3o0pakenue nporieccoB Teriooomena Ha « H-d » nuarpamme.

TennoBoil KOHCTPYKTUBHBIN pacyeT ckpyoOepa.

TemoBoii OanaHc KOHTAKTHOTO TEIIOOOMEHHUKA U N300pakeHHEe MPOLIECCOB B HEM
Ha « H-d » auarpamwme.

Ou3nKo-XUMHUYeCKHEe 0COOEHHOCTH MPOLIECCOB BhINIapUBaHUs. TemmeparypHas
Jenpeccusl.

KoHcTpyk1ny BBITApHBIX aIllapaToB C €CTECTBEHHOW W PUHYAUTEIBHON
LUPKYJISIUEN BBIIAPUBAEMOIO PacTBOpA.

KoHcTpyKkTHBHBIE 0COOEHHOCTH KOHTAKTHBIX BBIMAPHBIX alapaToB.
KoHcTpykTHBHBIE 0COO€HHOCTH KPUCTAJUIN3ALMOHHBIX YCTAHOBOK.

[TpuHIMI NEHCTBUSA U KOHCTPYKTUBHBIE OCOOEHHOCTH OMPECHUTENIBHBIX YCTaHOBOK.
MHorokopItycHble BbIITapHbIe YCTaHOBKH. VIX KOHCTPYKTHUBHBIE 0COOEHHOCTH.
MHorokopIycHble BaKyyM-UCHapUTEIbHbIE YCTAHOBKU. MIX KOHCTPYKTHUBHBIE
0COOCHHOCTH.




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

34.
35.
36.

37.
38.
39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.
51.

TennoBoil pacueT BbIMAPHBIX YCTAHOBOK.

TennoBoii GanaHC BRITAPHON YCTAaHOBKH HEMPEPHIBHOTO ICHCTBHSL.

OcHoBHBIE GU3NKO-XUMHUYECKHE CBOMCTBA OMHApHBIX cMeceil. bunapHblie cmecu u3
B3alMHO PACTBOPUMBIX U B3aMMHOHEPACTBOPUMBIX KOMIIOHEHTOB.

da3oBble AUArpaMMbl COCTOSHUS CMECEH JKUAKOCTEH.

Azeatpornnueckue cMecu. FIx ocoOeHHOCTH.

JMcunsMoHHbIe YCTAHOBKHU, UX 0COOeHHOCTH. [Iporieccsl pazaeneHus: OMHapHBIX
cMecel Ha t-X,y IrarpaMmme.

Pextudukanuonnsie ycranoBku. [Iporeccsl MaccooOMeHa B KOJIMauyKOBOH
PEKTH(PHUKAIMOHHON KOJIOHHE.

OnpezneneHye TEOPETUUECKOTO U JEHCTBUTENLHOIO YHCIIA TAPEJIOK B
PEKTH(PHUKAIIMOHHOMN KOJIOHHE.

MexaHu3M npolecca CyIIKU BIaXHbIX MaTepuanoB. Bupl cBsI3aHHOH Biary.
Anamus [ u Il nepuoaoB cymku MaTepuanos.

Omnpenenenne pacxosa CyIIMIbHOIO areHTa B IPOLECCE CYILIKH.

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

TennoBoii GanaHc 1EHCTBUTENBHOTO CYLINIIA.

Oco0eHHOCTH MPOLECCOB CYIIKH C PELMPKYISIIIMENH CYIINIBHOTO areHTa.
[Toctpoenue npouecca cymku Ha «H-d» auarpamme.

Oco0eHHOCTH MPOLIECCOB CYIIKH C TPOMEXYTOUYHBIM MOJOTPEBOM CYLIUIBHOTO
areHra.

KonBekTHBHas cylika Ha JIMOBBIX Ta3ax. Cylllka ¢ pelupKYISIUe TONOYHBIX
ra3os.

CopOmmonnsie mipoiiecchbl. AOCOPOCHTHI U aZICOPOSHTHI.

AOGCOpOIIMOHHBIE MPOLIECCH M YCTAaHOBKU. MaTepualibHbIN 6aaHc U




CTpyKTypHBIH

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouyHble CpeacTBa
KOMIIETCHIMH
IIPUHLIAIIAATIBHBIE CXEMBI.
52. AncoOuroHHBIC POIECCH M YCTAaHOBKH. [[pUHIIMIIIAIEHBIC CXEMBI aICOPOITUH.
Ymerp - PallMOHATILHO BBIOMPATh KOHCTPYKIMH
TEIJIOMacCOOMEHHBIX YCTAaHOBOK ISl
OIIpEEIEHHBIX MPOLIECCOB
- IPUMEHSATH 3HAHUS 110 TEIIOMAacco00-
MEHHOMY 000pYy/JJOBaHUIO B podeccuo-
o Pe3ynpTaThl 060CHOBaHMS BHIOOpPA TEMIIOMAaCCOOOMEHHOIO 000PYAOBaHUS Ha KypCOBOE
HaJIbHOM JESITeIbHOCTH; UCII0JIb30BaTh UX .
npoektupoBanue. [IpenMyiiecTBa U HEIOCTATKH TEMJIOMACCOOOMEHHON YCTaHOBKH 110
Ha MEXIUCUUIUIMHAPHOM YPOBHE
KypcoBoMy IpoekTy. (BBoJHas 4acTh KypcOBOTO MPOEKTA).
- IPUMEHSTH CIIOCOOBI 3((HEKTUBHOTO pe-
LIEHUs 10 BBIOOPY pa3IMYHBIX BUIOB TEll-
JIOMacCOOOMEHHOTO 000PYIOBaHUS C yUe-
TOM 3KOJIOTUYECKUX aCIIEKTOB
Bianets - HaBbIKaMU cOOpa HCXOHBIX AaHHBIX Ui | Tema kypcoBoro npoekrta: KOHCTPYKTHBHBIN TeNJIOBOi#l pacyeT TenjaoMaccoodMeH-

MIPOEKTUPOBAHMSI TETIIIOMACCOOOMEHHBIX
YCTaHOBOK JIsl TPOEKTHUPOBAHUS SHEPIO-
cOeperarpmux SHEProoObEKTOB U UX dJie-
MEHTOB M UX 3JI€MECHTOB B COOTBETCTBHH C
HOPMAaTUBHOM JOKYMEHTAIUEN

- OCHOBHBIMH METOJIAMH WCCIICIIOBAHHUSA B
BOIIPOCaxX TeMIoMaccoOOMeHa, MpaKTuye-
CKMMHU YMEHHUSIMU U HAaBBIKAMU WX UCIOJb-
30BaHUs

HOW YCTAHOBKH.

KypcoBoil mpoeKT BBINOJHAETCS 10 BapUaHTaM M IMpPeACTaBiseTcsl 00ydaromiu-
MHCSI B TI€YaTHOM W 3JEKTpPOHHOM Buje. Llenb BbimosHeHUsT paboThl — mpuoOpeTeHue
CTyJ€HTaMH HaBbIKOB NPOEKTHUPOBAHUS U OCOOEHHOCTEH IKCIITyaTalluy TEIIoMaccoo0-
MEHHBIX YCTaHOBOK IPEANPUATHN, TEIJIOBBIX PACUETOB IIPOLIECCOB, COBEPIIAEMBIX B
TEIJIOOHEPTreTUYECKUX YCTAaHOBKAX, YMEHUH MOJIb30BAaThCS CIIPABOYHOW M HOPMATHUBHOU
JIUTEPATYpPOU 110 TEIUIODHEPIEeTUKE, UCIIOIB30BaTh PA3JIMYHbIE AUarpaMMBbl I pacdera
IapaMeTPOB U MIPOLECCOB.

BapuaHTsl 3a1aHU:




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

PexymnepaTuBHbIe TEMII00OMEHHUKU HENIPEPBIBHOTO JEHCTBUSA: KOKYXOTPYOHBIE,
IUTACTHHYATHIE, PEOPUCTHIE, CEKLIMOHHBIE,
MEPUOJNYECKOr0 AEUCTBUS: BOJOHAIPEBATEIN-AKKYMYJISATOPBL,
pereHepaTHBHbIC TEIUIOOOMEHHBIE alllaparsl,
pekTu(UKalMOHHBIE YCTAaHOBKH,
CyILIWJIa KOHBEKTHBHbIE U TEPMOpaJIHALOHHBIE,
BBIIIAPHBIE YCTAHOBKH.
Conepxanue:
I'paduueckas yacTp: oOmMii BUJ anmaparta Ha jqucte Al, 3armoHEHHBII HE MEHEe YeM
Ha 75%, 2IEMEHTBI YyCTaHOBKHU.
[losicHutenpHast 3amMcka C  pas3jieiaMH:  XapakTepUCTHKa — ammapara M|
IIPOTEKAIOIINX B HEM
IIPOLIECCOB, CXEMA YCTAHOBKH, TEINIOBOM M KOHCTPYKTUBHBINA PacyeT, IOBEPOUYHBII
pacyer mpu BbIOOpE THIIOBOIO OOOPYJOBaHUS, TMAPABINYECKUN (adpOAMHAMUYECKU)
pacyer, KOMIIOHOBOUHBIN pacueT, MEXaHUYECKUH pacueT U BBIOODP TEMJIOBOM M30JISILINY,
a TaKKe BHIOOP BCIIOMOTaTeNbHOI0 000pYI0BaHUS.

IK-2

CIOCOOHOCTBIO NPOBOJAUTH PACY€Thl M0 TUNMOBLIM METOAUKAM, MPOCKTHPOBATH TEXHOJOIHYECKOE 060pynonanne C uc-

MOJBb30BAHUEM CTAHAAPTHLIX CPEACTB aBTOMATU3AIIMHU IIPOCKTUPOBAHUA B COOTBETCTBUU C TEXHHYCCKUM 3aJaHUEM

3HaTh

- BUJIbI TETIJIOBBIX PACYETOB TEIIOMACCO-
00MEHHOTro 000pyA0BaHMsI IPEANIPUATHUH,
UX OCOOCHHOCTHU U UCXO/IHBIE JaHHBIE
- crieni UKy TOTO KaK 00ecreuynBaTh TeX-
HUYECKOE OCHAIICHHE pabOYNX MECT C

Bompocs! 11t KOHTpOJIA:
1. TennoBoil KOHCTPYKTHUBHBIN M TEMJOBOW MOBEPOUYHBIM pacyeThl PEKyNepaTUBHBIX
Ter1000MeHHUKOB. VX 0cobeHHOCTH.
Ornpenenenne pacxo/ia CyIHJIbHOIO areHTa B IPOLEcce CYIIKH.
3. Ilpouecc cyniku B TeopeTrueckoM cymmie Ha «H-d» nuarpamme.

N




CTpyKTypHBIH

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouyHble CpeacTBa
KOMIIETCHIMH

pasMelleHreM TeXHoJoruueckoro ooopy- [4. TemioBoii pacyer BbIapHbIX YCTaHOBOK.

JIOBaHUs, U OCBauBaTh BBOANMOE 00opyno- | 5. TeruoBoii 6anaHc BEIMapHOH YCTaHOBKH HETIPEPBIBHOTO JICHCTBUSI.

BaHUE Ul OCYILECTBICHUS HEOOXOUMBbIX | 6. AOCOpOLMOHHBIE IPOLECCHl U YCTAaHOBKU. MarepuanbHblil 6aaHc 1

TEIIOMAacCOOOMEHHBIX ITPOLECCOB C UC- IIPUHIUIIAATIBHBIE CXEMBI.

[10JIb30BaHUEM CTAHAAPTHBIX CPEACTB aB- | 7. PexTtuduxannonusie ycraHoBkH. ITporieccel MaccooOMeHa B KOJIMAaYKOBOM

TOMAaTU3aluu IPOEKTUPOBAHMUS, B COOTBET- PEKTH(PHUKAIMOHHON KOJIOHHE.

CTBUU C TEXHUYECKHUM 3aJJaHUEM 8. OmnpezneneHune TEOPETUUECKOTO U JEHCTBUTEILHOIO YHCIIA TAPEJIOK B
PEeKTH(HUKAIMOHHON KOJOHHE.

Ymetp - BBIIIOJIHATH OCHOBHBIE PAaCY€ThI IIPU MPO- 3agaua 1. TeruioBoii pacyeT BOASHOIO SKOHOMaii3epa

€KTUPOBAHUHU TEINIOMAaCCOOOMEHHOTO 000-
PYJOBaHUS B COOTBETCTBUU C HOPMAaTHB-
HOM JOKYMEHTalHEH

- IPUMEHATh COBPEMEHHbIE TEXHOJIOTUU
U1 GOopMHpPOBAHUS TEXHUUYECKOTO OCHA-
IIEHUs1 paboYMX MECT C pa3MeleHHEM TeX-
HOJIOTHYECKOr0 000py/10BaHUs, OCBaUBaTh
BBOJIMMOE 000pYyI0BaHUE, UCIIOIB3YEMOE B
TEIJIOMacCOOOMEHHBIX TEPMUUECKUX TIPO-
eccax

3MEEBUKOBBIA 3KOHOMAM3Ep MapoOBOro KOTJIA MpEeAHA3HAUCH JIJIS MOJI0rpeBa M-
TaTeNbHON BOABI B kKonudecTBe Gy oT TeMmeparypsl t’ 1o tp". Boga nBuxercst BBepX 1o
TpyOam muametpoMm dz/ch. Kosduument TemnonpoBogHOCTH MaTepuaia CTEHKH A.

CpenHsisi CKOPOCTh IBUKEHHUS BOJIBI (M2,

Hemvossie tazel (13 % COz u 11 % H20) nBrkyTcst cBepXy BHU3 B MEXTPYOHOM
MPOCTPAHCTBE CO CPETHEH CKOPOCTHIO B Y3KOM CEYEHHH TpyOHOTro mydka mi. Pacxox
razoB G;. TemmnepaTtypa razoB Ha BXoJe B 9KOHOMaiizep t1’, Ha Beixofe t;” (oqHa U3 de-
TBIPEX TEMIIEpaTyp HEW3BECTHA). 3a/laHO PACIIONIOKEHHE TPYO B ITydke (IIaxMaTHOE

nin KOpPI,Z[OpHOC) N OTHOCHUTCIIBHBIC IIaru: nonepeqHHﬁ O'1=S do 151 HpOI[OJ'ILHBIﬁ

02 = 5%2 . Co CTOpOHBI ra30B MOBEPXHOCTb TPYO MOKPBITA CI0EM CaXH TONIIUHON Oc,
CO CTOPOHBI BOJBI - CJIOEM HAKMUIU TOJIIIHUHON Oy. Ko puurenTs! TennonpoBoaHOCTH

npuHITh: i caxu A, = 0,07 - 0,12 Br/mrpaa, ans Hakunu A= 0,7 2,3




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

BTt/m-rpag.OnpenenuTs MOBEPXHOCTh HArpeBa W JUIMHY OTACNIbHBIX CEKIUU (3MEeBH-

KOB).

3agaua 2. Pacuet 1ByXX0/10BOro TpyO4aToro BO3yX0Io10rpeBaTess
B Tpy6uarom 1ByXX0/10BOM TEIJIOOOMEHHHUKE XOJIOAHBIN TEINIOHOCUTEID (BO3YX)
B KonmuecTBe G, TOKEH HarpeBaThes OT tp” 10 tr”.
['opstunii TeroHOCUTENb (ABIMOBBIE Ta3bl) B KoynyecTBe (G1 ABMXKETCS BHYTPU
TpyO AraMeTpoM dz/ch CO CpeIHEN CKOPOCTHIO ®1, A - KOID(UITUEHT TETIONPOBOIHOCTH

MaTepuaia, U3 KOTOPOTro U3rOTOBJIEHBI TPYyOKU. Temmneparypa IbIMOBBIX Ta30B Ha BXOJE

B TEII000MEHHUK t1°, Ha BeIxoe 117, (0/IHA U3 YEThIPEX TeMIIepaTyp HEU3BECTHA).
Boznyx aBmkercs monepek TpyOHOTo Mydyka CO CpeHEN CKOPOCTBIO B Y3KOM ce-

YeHUH ITyYKa ®2. 3aJaHbl pacroyiokeHrue TpyO B Myyke U OTHOCHUTEJIbHBIC IIard: Morme-

pEUHBIA O1= S}éz Y IIPOJIOJIBHBINA O2 = 5%2 .

Ilomepu mennomsi cocmasnsiom A %.
Onpenenuth HEOOXOIMMYIO TIOBEPXHOCTh HArpeBa, JUIMHY TPYO B OJTHOM XOJI€ U KOJIH-
YeCTBO TPYO, PACIIOIOKEHHBIX MOMEPEK U BIOJIb MOTOKA XOJIOTHOTO TETNIOHOCHUTEIIS.

Bnanets

- Ipue€éMaM U HaBbBIKaMU BI)I60pa n OCHa-
MCHUA TCXHOJOTHUYCCKUM O60py,Z[OBaHI/IeM
TEIJI0MAaCCOOOMEHHBIX MIPONU3BOJACTBCHHBIX
IIpoOLECCOB B COOTBECTCTBHUU C HOpMaTHBHOﬁ
HOKyMeHTaHHeﬁ N TEXHUYCCKHUM 3aJaHUEM

KypcoBoii npoeKT 1o JucuuIiuHe
Tema xypcoBoro npoekra: KOHCTPYKTHBHBIN TENVIOBOH pacyeT TenjJIoMacco00MeH-
HOM YCTAHOBKH.
KypcoBoii mpoekT BBIMOJHSAETCA MO BapHaHTaM M NPEACTaBIsIETCs 00ydarolu-
MUCSl B N€YaTHOM M 3JIEKTpOoHHOM Buje. Llenb BbimomaHeHUs paboThl — MpHOOpeTeHue
CTYJCHTAaMH HaBBIKOB MPOEKTUPOBAHUS U OCOOCHHOCTEH 3KCITyaTalluy TeIIoMaccoo0-




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

- NpUeMaMd U METOJAaMH aHAJIN3a TEXHH-
YEeCKOr0 OCHAIICHUS PadO4MX MECT ¢ pas-
MEIIEHUEM TEXHOJIOTHYECKOTO 000pyI0Ba-
HHUA IIPpU SKCIUTyaTalluk IIPOU3BOACTBCH-
HBIX TEIUIOMACCOOOMEHHBIX YCTAHOBOK

MEHHBIX YCTAaHOBOK IIPEANPHUATHH, TEIUIOBBIX PAaCcYETOB IPOLECCOB, COBEPLIACMBIX B
TEIJIO3HEPreTUYECKUX YCTAHOBKAX, YMEHUH M0JIb30BATHCS CIIPABOYHOU U HOPMATUBHOU
JUTEPATypPOU IO TEIJIOIHEPreTUKE, UCIOIb30BaTh PA3JIMYHbIE IUAarpaMMBbl Ul pacdera
[1apaMeTPOB U IIPOLECCOB.
Bapuanmut 3a0anuii:
PekyneparuBHbIe TEJI000OMEHHUKN HETIPEPBIBHOTO IEUCTBUS: KOKYXOTPYOHBIE,
IUTACTUHYAThIE, PEOPUCTBIE, CEKLINOHHBIE,
IIEPUOANYECKOrO ICUCTBHS: BOJAOHAIPEBATENN-AKKYMYJISITOPBI,
pereHepaTHBHBIC TEIUIOOOMEHHBIE alllaparsl,
PEeKTH(PUKALIMOHHbBIE YCTAaHOBKH,
CyILINJIa KOHBEKTUBHBIE U TEPMOPAIHALIMOHHEIE,
BBIIIAPHBIE YCTAHOBKH.
Conepxanue:

- I'papuyeckas yacts: oOmuii BuA anmnapara Ha Jucte Al, 3aNI0JHEHHBIA HE MEHee YeM
Ha 75%, 3IEMEHTBl YyCTaHOBKHU.

- [loscuuTenbHas 3amucKa ¢ pa3ielaMu: XapaKTepUCTHKA alllapaTa U MPOTEKAIOIINX B
HEM IIPOLIECCOB, CX€Ma YCTAHOBKH, TEIUIOBOW M KOHCTPYKTUBHBIN pacyeT, IOBEPOYHBIN
pacyer npu BbIOOpE TUIIOBOTO 00OPYAOBAHUS, MMIPABINYECKUH (a9pOANHAMHYECKUIN)
pacueT, KOMIIOHOBOYHBIN pacueT, MEXaHUYECKHM pacueT U BHIOOP TETJIOBOW M30JISIHH,
a TaKk)Ke BBIOOP BCIIOMOTATEILHOT0 000pY/I0BaHHUS.

IK-3

CIOCOOHOCTBIO Y4yacTBOBaTH B IIPOBCACHUM MPEABAPUTECJIBHOI0 TEXHUKO-IKOHOMHYECKOIO 000CHOBAHHUA IMPOCKTHBIX pa3pa60-

TOK 3Hepr006'beKTOB U UX JIEMEHTOB IO CTAHAAPTHBIM METOAUKAM




CTpyKTypHBIH

AIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIe CpeicTBa
KOMIIETEHLINU
3HaTh - METOAbl MPEABAPUTEIBHOIO TEXHUKO- [ KOHTpOIBHBIE BOIPOCHI AJI MPOBEACHUS IPOMEKYTOUYHOM aTTECTALIMK IO UTOTaM OCBO-

HKOHOMHYECKOTO0 0OOCHOBAHUS MPOEKTHBIX | €HUS TUCIUILIIMHEI.

pa3paboTOK TEMIOMacCOOOMEHHBIX YCTa- Knaccugukarus terninomMaccooOMEHHBIX YCTaHOBOK.

HOBOK U HMX JJIEMEHTOB II0 CTaHIApPTHBIM Haubonee pacnpocTpaHeHHbIE TEINIOHOCUTENHN, UX CBOMCTBA, 00JIaCTh IPUMEHEHUS.
METOJIMKAM C Y4E€TOM HUX JIOBOJKH K YCIIO- Knaccugukarus pekynepaTuBHbIX TEIJI000MEHHUKOB.

BHSIM DKCILTyaTalluu KoHcTpykTHBHBIE 0COOEHHOCTH KOXKYXOTPYOUaThIX TETII000MEHHHUKOB.

- cnenu@UKy TOro Kak y4yacTBOBaTh B pa- KoHcTpykTHBHBIE 0COO€HHOCTH IIJIACTUHYATBIX U CIIMPAJIbHBIX TEIIO0OOMEHHUKOB.
00Tax 1O JIOBOJKE 1 OCBOSHHUIO TEXHOJIO- TennoBoi KOHCTPYKTUBHBIN U TEIJIOBOU ITOBEPOYHBIN PACUETHI PEKYIIEPATUBHBIX
ITMYECKHX IIPOLECCOB B XOJ€ MOATOTOBKH K TeII000MEHHUKOB. VIX 0COOEHHOCTH .

ISR NS

HKCIUTyaTallii HOBBIX TETNIOMAaCCOOMEH- 7. WcnaputenbHble yCTaHOBKH. VIX KOHCTPYKTHUBHBIE OCOOCHHOCTH.

HBIX YCTaHOBOK, KaK ITpoBepsATh KauecTBO 8. Kitaccuduxarys BHICOKOTEMIIEPATypPHBIX PEKYIIEPATUBHBIX TEINIOOOMEHHUKOB.
MOHTAa’kKa ¥ HaJIQJKU MPU UCIIBITAHUSAX U 9. KoHCTpyKTHBHBIE 0COOEHHOCTH METAITMUYECKUX BHICOKOTEMIIEPATYPHBIX
cllaye B HKCIUTyaTallio HOBBIX 00pa3LoB peKyInepaTopoB.

W3/, y3JI0B 10. KoHCTpYKTHBHBIE OCOOEHHOCTH KEPAMHYECKHX BBICOKOTEMITEPATYPHBIX

PEKYyIEpaToOpoB.

11. OcoGeHHOCTH TEIIOBOTO pacyeTa BRICOKOTEMITEPATYPHBIX PEKYIIEpaTOPOB.

12. Tennossle TpyObl. Knnaccudukanus, KOHCTPYKTUBHbBIE 0COOEHHOCTH.

13. Oco0OeHHOCTH TEIUIOBOTO pacdeTa TEIUIOBBIX TPYO.

14. PexynepaTuBHbIE TEIIIOOOMEHHUKH MEPUONYECKOTO IEHCTBUSA, UX
KOHCTPYKTUBHBIE OCOOEHHOCTH.

15. OcobeHHOCTH TEMI0BOT0 pacyeTa TEermI000MEHHUKOB NEPUOANYECKOTO IEHCTBHSL.

16. T'mppaBnuyeckuii ¥ MPOYHOCTHON pacueThl peKyIepaTHBHBIX TETNIOOOMEHHUKOB.

17. PerenepaTuBHbIE TEIUIOOOMEHHUKH MEPUOINIECKOTO JICHCTBUSA, UX KOHCTPYKTHUBHBIE
OCOOEHHOCTH.

18. OcobGeHHOCTH TEMJI0BOTO pacyeTa pereHepaTopoB NEPUOIMNIECKOT0 IEHCTBHUS.




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

19.
20.

21.
22.
23.
24,

25.

26.

217.
28.
29.
30.
31.

32.
33.
34.

35.

36
37

KoHcTpyKTHBHBIE 0COOEHHOCTH PEreHEPaTOPOB HETIPEPHIBHOTO JICHCTBUSI.
Krnaccudukanus u KOHCTPYKTHBHBIE 0COOCHHOCTH KOHTAKTHBIX
TEIMJIOMAaCCOOOMEHHBIX YCTaHOBOK.

CgoiicTBa BiaykHOTO Bo3ayxa Ha « H-d » muarpamme.

N3o0pakeHue mporieccoB TermiooomMeHa Ha « H-d » nuarpamme.

TerioBoi KOHCTPYKTHUBHEIN pacder cCKpyooepa.

TemoBoii G0anaHc KOHTAKTHOTO TEIIOOOMEHHUKA U N300pakeHre MPOIECCOB B HEM
Ha « H-d » amarpamwme.

Ou3uKO-XUMHUYECKUE 0COOEHHOCTH MPOLIECCOB BhIapUBaHUs. TeMieparypHas
JIeTIPECCHSL.

KoHCTpyKIIny BBIMAPHBIX anmnapaToB ¢ €CTECTBEHHOW U MPUHYIUTEIbHON
UPKYISILUEH BRITAPUBAEMOTO PAaCTBOPA.

KoHcTpyKTHBHBIE 0COOEHHOCTH KOHTAKTHBIX BBIMAPHBIX alIapaToB.
KoHcTpykTHBHBIE 0COOEHHOCTH KPUCTAJUIN3AMOHHBIX YCTAHOBOK.

[TpuHIMI NEHCTBHUS U KOHCTPYKTUBHBIE OCOOEHHOCTH ONMPECHUTENBHBIX YCTAHOBOK.
MHOTrOoKOpITyCHBIE BBITIAPHBIE YCTAaHOBKHU. VIX KOHCTPYKTHBHBIE 0COOEHHOCTH.
MHOTroKOpITyCHbIE BAKyyM-UCHIapUTEIbHbIE YCTAHOBKU. VX KOHCTPYKTHUBHBIE
OCOOEHHOCTH.

TenoBoii pacueT BhIMAPHBIX YCTAHOBOK.

TemioBoii GanaHc BbIMapHOM YCTAaHOBKH HETIPEPHIBHOTO JEHCTBUS.

OcHoBHBIE (HU3NKO-XUMHUYECKHE CBOMCTBAa OMHApHBIX cMeceil. bunapHble cmecu u3
B3aWMHO PACTBOPUMBIX U B3aHMHOHEPACTBOPHUMBIX KOMITOHEHTOB.

da3oBbIe AMArpaMMbl COCTOSIHUSL CMECEH JKUAKOCTEH.

. Azearpormyeckue cmecu. X 0cOOEHHOCTH.

. JAMCIMIUISIIMOHHBIE YCTaHOBKH, X 0ocobeHHocTH. [Iponeccsl pazaeneHust OMHapHBIX




CTpyKTypHBIH
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIe CpeicTBa
KOMIETEHINH

cMmecell Ha t-X,y JuarpaMmme.

38. Pextudukanmonnsie ycTaHoBKH. [Iporieccsl MaccooOMeHa B KOJIMauyKOBOU
PEKTH(PUKALIMOHHOMN KOJIOHHE.

39. OnpeneneHue TEOPETUYECKOTO U JIEHCTBUTEILHOTO YUCIIA TAPETIOK B
PEKTH(PUKALIMOHHOM KOJIOHHE.

40. MexaHu3M TpoIiecca CyIIKH BIaKHBIX MaTepUaioB. Buniel cBs3aHHOI Biary.

41. Ananus [ u Il neprnoaoB cymiku MaTepuaos.

42. Onpenenenre pacxo/a CyIIMIBHOTO areHTa B MPOIECcCe CYIITKH.

43. TIpouecc cymku B TeopeTrHueckoM cymmie Ha «H-d» nuarpamme.

44. TermoBoli OaslaHC IEWCTBUTEIBHOTO CYIITUIIA.

45. Oco0EeHHOCTH MTPOLECCOB CYIIKH C PELUPKYIIALUEH CYIIMIBHOTO areHTa.
[Toctpoenue nporecca cymku Ha «H-d» quarpamme.

46. OcoOEHHOCTH MPOLECCOB CYIIKH C IPOMEXYTOUYHBIM MOJOIPEBOM CYLIHIIBHOTO
areHra.

47. KoHBEKTHBHAs CyIIKa Ha ABIMOBBIX Ta3ax. CylliKa ¢ pelupKyIsaIrei TONOYHbIX
ra3os.

48. CopOuumonHsle nporecchl. AOCOPOEHTHI U aICOPOEHTHI.

49. AGcopOITMOHHBIE TPOTIECCHI M YCTAHOBKH. MaTepHuanbHbIi OalaHe U
NPUHIUIHATIBHBIE CXEMBI.

50. AncoOnrOHHBIE TPOIECCH U YCTAHOBKHU. [I[pUHIMITHAIEHBIE CXEMBI a/ICOPOIIHH.

YMmets - NPOBOAMTH IPEABAPUTENBHOE TEXHUKO- 3anaua 1. TeruoBoii pacder maporneperpeBaress
SKOHOMHMYECKOE OOOCHOBAHHE IMPOEKTHBIX B maponeperpesarens Nmoctymnaer CyxoW HachlIIEHHBIM BOJsHOM mnap. Ilap nBu-
pEUICHUIT M MX DJIEMEHTOB 1O CTaHAApT- | )KETCS MO CTATBHBIM TpyOaM auamerpom dp/d;. KoaddummeHT TenmonpoBoaHOCTH cTalu
HBIM MCTOJJUKaM W aHAJIM3WUPOBATH UX A.




CTpyKTypHBIH

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OrneHouHbIE CPEACTBA
KOMIIETEHIIUU
- IPUMEHATh COBPEMEHHbIE TEXHOJIOTUU CpenHsst CKOpOCTh JIBMXKEHUS Mapa oy, pacxo] napa Gy, nasnenue P. Temnepary-
JUISE TIPOBEJIEHHS TIPEIBAPUTEIBHOTO T€X- | pa M SHTAJIBINS IEPETPETOro Mmapa cooTBeTCTBEHHO 1" 1 hy". JIpiMoBsie raser (13% CO,
HUKO-3KOHOMHYEcKOro odocHoBanus pu [ u 11% Hy0) B konmuectBe Gy ABMXKYTCS oniepek TpyOHOro mydka. TemnepaTypa ra3os
BBITTOJIHEHUH paldoT 1o JJOBOJKE M 0cBoe- | Ha Bxoze t1’. CpeqHsisi CKOpOCTh I'a30B B Y3KOM CEUEHUH MyUKa O1.
HUIO TEXHOJIOTMYECKHX MPOLIECCOB B X0/1€ 3agaHbl pacnojoXkeHue TpyO (LIaxMaTHOE WM KOPUIOPHOE) U OTHOCHUTENbHBIE
TO/IrOTOBKH K SKCILTYaTaIMH TEIIOMAcCo- | yary: nonepeyHslii o1= S (|, M IPOSIOIBHBII 02 = S2 -
OOMEHHBIX YCTaHOBOK
V3MeHeHMeM JaBieHUs 1O JJIMHE MaporeperpeBareis B pacyeTax MOKHO MpeHe-
opeub. Co CTOPOHBI Ta30B TPYOBI MaponeperpeBaTessi MOKPHITHI CJI0EM Ca)KH TOJIIIHMHON
¢ . TermonpoBoIHOCTE Caxxl MOKHO NPHHATH A = 0,07 - 0,12 Bt/mrpan.
OnpenenuTs MOBEPXHOCTh HarpeBa, KOJUYECTBO M JUIMHY 3MEEBHKOB Haporepe-
rpeBaress mapoBoro kotia. Cxema IBMKEHHUS TEIUIOHOCUTENICH B IMaporeperpenarene
[I0Ka3aHa Ha PUCYHKE.
Bnanets - OCHOBHBIMHM METOJaMH MaTeMaTUIECKOIO KypcoBoii npoekT mo 1ucunniinge

anmaparta o0pabOTKHU NpeaBapUTEIBLHOTO
TE€XHUKO-3KOHOMUYECKOT0 0O0CHOBAaHUS
MIPOEKTHBIX pa3paboTOK

- HaBBIKAaMHU U METOJMKaMU 0000IIECHUS
Pe3yabTaTOB PEIIEHUS C UCTIOIb30BAHUEM
COBPEMEHHBIX 00pa30BaTEIbHBIX U HH-
(opMalMOHHBIX TEXHOJIOTHM

Tema kypcoBoro npoekra: KoHCTpyKTHBHBIN TeNJI0BOH pacyeT TenjioMaccooOMeH-
HOW YCTAHOBKH.

KypcoBoil nmpoeKT BBINOJHSAETCS 10 BapUaHTaM M IMpPeICTaBiseTcsl 00ydaromiu-
MHCSI B TI€YaTHOM M 3JEKTPOHHOM Buje. Llenb BbimosHeHUs paboThl — mpuoOpeTeHue
CTYJ€HTaMH HaBBIKOB NPOEKTHUPOBAHUS U OCOOEHHOCTEH IKCIITyaTalluy TEIIoMaccoo0-
MEHHBIX YCTaHOBOK IPEANPUATHN, TEIJIOBBIX PACUETOB IIPOLIECCOB, COBEPIIAEMBIX B
TEIJIOOHEPTeTUYECKNX YCTAHOBKAX, YMEHUH IOJIb30BATHCS CIIPAaBOYHONW M HOPMAaTUBHOU
JIUTEPATYpPOU 110 TEIUIODHEPIEeTUKE, UCIIOIB30BaTh PA3JIMYHbIE AUarpaMMBbl IJId pacdera
IapaMeTPOB U IIPOLECCOB.

Bapuanmul 3a0anuii:

PekynepatrBHbIe TeI00OMEHHUKH HETIPEPHIBHOTO IEUCTBUS: KOKYXOTPYOHBIE,




CTpyKTypHBIH
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIe CpeicTBa

KOMIICTCHIIN U

IUTACTUHYAThIE, PEOPUCTBIE, CEKLINOHHBIE,

IIEPUOANYECKOrO ICUCTBYS: BOJAOHAIPEBATENN-AKKYMYJISTOPBI,

pereHepaTHBHbIE TEIUIOOOMEHHBIE alaparsl,

PEKTH(PHUKAIIMOHHBIE YCTAaHOBKH,

CyILINJIa KOHBEKTUBHBIE U TEPMOPAIHALIOHHEIE,

BBIIIAPHBIE YCTAaHOBKH.

Conepxanue:

- I'papuueckas yacts: oOmuii BuA annapara Ha Jucte Al, 3alI0JHEHHBIA HE MEHee YeM
Ha 75%, 31EMEHTBl YyCTaHOBKHU.
- [losicHuTenpHas 3anUCKa C pa3fellaMu: XapaKTepUCTHKaA anmnapara v MpOTEKAOINX B
HEM IIPOLIECCOB, CXEMa YCTAHOBKH, TEIUIOBOM M KOHCTPYKTHBHBIA pacdeT, TOBEPOUYHBIN
pacyer mpu BbIOOpE THUIIOBOIO OOOPYIOBaHUS, TMAPABINYECKUN (a3pOAMHAMUYECKUN)
pacuer, KOMIIOHOBOYHBIN pacyeT, MEXaHUYECKUI pacueT U BbIOOP TEIIOBOM M30JISLUHY,
a TaKk)Ke BBIOOP BCIIOMOTaTEIbHOTO 000pYI0BaHHUS.




0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAIMH, IOKA3aTeJIM M KPUTEPUH OLleHHBa-
HHA:

Kpurepun oreHk# (B COOTBETCTBUH C (POPMHUPYEMBIMUA KOMIETEHIIUSAMH U TJIAHUPYEMbI-
MU pe3yJIbTaTaMu OOy4CHHS):

— Ha OLEHKY «OTJIMYHO» — OOy4aromMHCsl MOKa3bIBaeT BBICOKUI YpOBEHb C(HOPMHUPO-
BAaHHOCTH KOMIIETEHLIUH, T.€. YPOBEHb 3HAHHI HE TOJbKO HAa YPOBHE BOCIPOM3BEACHUSA U 00bsIC-
HEHHs UH(OPMAIMH, HO U UHTEJUICKTyaIbHbIC HABBIKU PEIICHUS IPoOJIeM U 3a7a4, HaXOXKACHUS
YHUKAJIbHBIX OTBETOB K MpoOJIeMaM, OLIEHKH U BbIHECEHUSI KPUTUYECKUX CY)KICHUIA;

— Ha OIICHKY «XO0POII0» — 0OYYaIOUIHMIACs MOKA3bIBAaCT CPEAHUN YPOBEHb C(HOPMHUPOBAH-
HOCTH KOMIIETEHIMH, T.e. 001aiaeT mpUueMaMH U HaBbIKaMU BbIOOpa M OCHAILEHUs] TEXHOJIOTHU-
4EeCKUM 000pYIOBaHHEM CHUCTEM TEIUIOCHAOKEHHUSI B COOTBETCTBHH C HOPMAaTUBHOW TOKYMEHTa-
UeH U TEXHUYECKUM 3aJJaHUEM ;

— Ha OILICHKY «Y/I0BJETBOPHUTEIbHO» — 00YyYaIOUINIACS TOKA3bIBAET MOPOTOBBIN YPOBEHb
c(OPMHPOBAHHOCTU KOMIETEHLUH, T.€.3HAE€T OCHOBHBIE OIPEIEIECHUS, OCHOBBI KJIaCCU(PHUKAIIMU
¥ BBIOOpA CHCTEM TEIUIOCHAOKEHHSI, YMEET BBIIOIHATH OCHOBHBIC PacUeThl ceTeil (KOHTPOIbHAS
pabora) ;

— Ha OLIEHKY «HEeY/J0BJIETBOPUTEIBLHO» — Pe3yabTaT 00y4eHUs HE JOCTUTHYT, 00y4aro-
IIMHACSA HE MOXKET IOKa3aTh 3HAHUS Ha YpPOBHE BOCHPOM3BEAEHUS U O0bACHEHMs HH(pOpMAaIUH,
HE MOJKET IM0Ka3aTh MHTEJICKTYAIbHbIC HABBIKH PEIICHHS MTPOCTHIX 3ajad.

IToxa3aTeu 1 KPUTEPHH OLIEHUBAHUS KYPCOBOI'0 MPOEKTA:

— Ha OLICHKY «OTJIMYHO» (5 0ayioB) — paboTa BBINOJIHEHA B COOTBETCTBUU C 33JJaHUEM,
00yyaroIuiics MOKa3bIBaeT BEICOKUI YpOBEHb 3HAHUI HE TOJBKO HAa YPOBHE BOCIIPOU3BEICHUS U
o0BsicHeHus MH(OpMAIMM, HO M HWHTEUICKTyaJbHbIC HABBIKM DPEUICHHS MpoOiIeM H 3ajad,
HaXOXKJCHHUs YHMKAJIBbHBIX OTBETOB K Npo0iieMaM, OLEHKU U BBIHECEHHS] KPUTUUYECKUX CYyXKJie-
HUMH;

— Ha OILIGHKY «Xxopommo» (4 6amia) — paboTa BBHIIIOJHEHAa B COOTBETCTBUU C 3aJlaHUEM,
00yJaromuics TOKa3bIBaeT 3HAHKS HE TOJIKO Ha YPOBHE BOCIPOM3BEACHUS M OOBSCHEHUS MH-
dopmanuy, HO M HUHTEJUIEKTyaJlbHble HABBIKM pEIICHUs MpoOJeM U 3a/1ad, HAXOXKICHHUs YHU-
KaJIbHBIX OTBETOB K IIpobiieMam;

— Ha OLIEHKY «Y/I0BJIeTBOPHUTEeIbHO» (3 Gayia) — paboTa BBINOJIHEHA B COOTBETCTBUU C
3aJaHieM, OOYJaIOIINIiCS TTOKa3bIBaeT 3HAHUS HA YPOBHE BOCIPOM3BEACHUS M OOBSCHEHUS MH-
dbopmanuu, MHTEIIEKTYallbHbIe HABBIKM PELICHUs POCTHIX 3a/1a4;

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (2 0aia) — 3aaHNe MPEnoJaBaTelis BHITOJHEHO
YaCTUYHO, B IMpOIECCe 3alIUThl paboThl 00YJarOIUICS IOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE
MOYKET ITOKa3aTh WHTEIUICKTYaJIbHbIE HABBIKM PEIICHUS TIOCTABICHHOH 3a/1auH.

— Ha OIICHKY «HeyIO0BJIeTBOPHTeIbHO» (1 6amn) — 3ajaHue mpenoaBaressi BIIOJIHEHO
YaCTUYHO, OOYJAIOIHIICS HE MOYKET BOCIIPOM3BECTH U OOBSICHUTH COJIEp)KaHNE, HE MOXKET TOKa-
3aTh UHTEJIEKTYyalbHble HABBIKHM PEIICHHs TOCTABICHHOM 3ajauu.

Kpurepun orieHKH (B COOTBETCTBUH C (POPMHPYEMBIMUA KOMIETCHITUSIMH H TUITAHHPYEMbI-
MU pe3yJbTaTaMu 00y4eHus):

— Ha OIIEHKY «3aUTeHO» — O0YJarOIIUICs JOJDKEH TI0Ka3aTh YPOBEHb 3HAHHI HE TOJBKO
Ha YpPOBHE BOCHPOM3BEACHUS W OOBSICHEHHs MH(OPMAIMH, HO W WHTEJUICKTyaJbHBIC HABBIKU
peueHus IpobseM U 3a]a4, HaX0X/IEHUS YHUKAJIbHBIX OTBETOB K MPOOIeMaM, OIIEHKH U BbIHE-
CeHHS KPUTHYECKHX CYXIeHHH. Tak e JOIDKHO OBITh MPEICTAaBICHO TBOPYECKOE 3a/laHuE, B
KOTOPOM OTpa’KeHbI MPOOJIEMBI, KacaroIMecs] BCEX aCHEKTOB 3alllUThl OKPYXKAIOLIeH cpesbl OT
BbIOPOCOB/COPOCOB OOBEKTOB SHEPTEeTHKU.



— Ha OIICHKY «HE 3a4TCHO» — 00YJarOIIUNCS He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOC-
pou3BeieHuss U 00bsACHEeHUs MHPOpPMalMU, HE MOXKET I0Ka3aThb MHTEJUIEKTYyaJIbHbIE HAaBBIKH
pelIeHus IPOCTHIX 3aau.

8. YueOHO-MeTOIMYecKoe U HHPOPMALIMOHHOE o0ecniedeHUe TUCIUTLIMHBI (MOYJIs1)

a) OCHOBHAsI JIMTepaTypa:

1. Jlapkun, 1. K. TemnomaccooOMeHHOE 000pyHIOBaHUE MPEANPHUITHIA : Y4e0HOE MMOCO-
oue mis By3oB / J1. K. Jlapkun. — 2-e u3g. — Mocksa : U3narensctBo FOpaiit, 2020. — 246 c.
— (Bpicmee o6pazoBanue). — ISBN 978-5-534-12032-5. — Tekcr : snextponnsiii // IbC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/446682

2. Hasmees 10.I"., Temmmooomennsie anmapatsl TOC : yueb. mocodue st By3oB. / Hazme-
eB 10.I',, JlaBpirua B.M. - M. : Usnarensckuii jom MOU, 2019. - ISBN 978-5-383-01193-5 -
Texct : osnekrponuei // OBC "Koncymsrant crymenta" :  [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785383011935.html - Pexum gocTyna : mo momumcke.

0) 10MOTHUTE/IbHAS JTUTEepaTypa:

1. Ilpumeps! 1 3agauun 1o TerIoMaccoooMeny : yueoHoe mocodue / B. C. Jlorunos, A. B.
Kpaiinos, B. E. IOxHoB [u ap.]. — 4-e uzna., crep. — Cankr-IlerepOypr : Jlans, 2019. — 256 c.
— ISBN 978-5-8114-1132-0. — TekcT : 31eKTpoHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTEeYHAs CH-
crema. — URL: https://e.lanbook.com/book/112072 — Pexwum moctyma: ajisi aBTOPU3. MOJIB30-
BaTeJen.

2. XKwmaxkwun, JI. 1. TerutomaccooOMeHHbIE MPOIECChl U 000PYAOBaHHE B JIETKOW U TEK-
CTWJIBHOHM NpoMBIIIIeHHOCTH : yueb. mocobue / JI.U. JKmakun. — Mocksa : UHOPA-M, 2018.
— 295 ¢. — (Beiciiee obpaszoBanue: bakamaBpuar). — Www.dX.doi.org/10.12737/20523. -
ISBN 978-5-16-011953-3. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/814542 — Pexum AOCTYIIA: 110 TTOIHICKE.

3. [IaiixyrauaoBa, M. K. Pacuer pexTHQUKAIIMOHHONH YyCTaHOBKH: Y4eOHO-
meroauyeckoe nocodue / Ilaiixyraunoa M.K., [lepsruna H.B., byprokun ®.A. - Kpacho-
ap.:COY, 2016. - 170 c.: ISBN 978-5-7638-3590-8. - Tekcrt : snextponsbii. - URL:
https://znanium.com/catalog/product/978768 — Pexxum goctyma: 1mo moamucKe.

4. bponos I0.M., CripaBoYHUK 1O TEIUIOOOMEHHBIM amnmnapaTaM MapoTypOUHHBIX YCTaHO-
BoK / bponos FO.M., Aponcon K.O. - M. : Uznarensckuit tom MOU, 2017. - ISBN 978-5-383-
01111-9 - Texkcr : anekrponHsii // DBC "Koncymbrant cryaenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011119.html - Pexxum gocTyna : mo momucke.

B) METOANYECKHE YKA3AHUSA !

1. Ockonkos, C. B. TennomaccooOMeHHOE 000pyIOBaHUE TIPEIPHUITHIA | METOIMYECKUE
YKa3aHWS 110 BBINOJIHCHHIO KYpPCOBOTO MPOEKTAa JUIsl CTYACHTOB HANpPaBIICHUS IOJTOTOBKU
"Temnosnepreruka" / C. B. Ockonkos, JI. B. Hukomaes ; MI'TY, Kad. TemnorexHudeckux u
9HEepreTHyYecKux cucteM. - Marauroropck : MI'TY, 2012. - 1 anekrpoH. onT. auck (CD-ROM). -
3ara. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1547.pdf&show=dcatalogues/1/1124
725/1547.pdf&view=true - MakpooOBeKT. - TeKCT : 3JeKTPOHHBIH. - CBeIeHUs JOCTYITHBI TAKKE
Ha CD-ROM.



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

2. Metoanueckue yka3aHus K JabopaTopHbIM paboTtam mo aucuuruinHe «Termomacco-
oOMEHHOE 000pyIOBaHKME MPEANPHUATHI» IS cTyAeHToB HanpaBiaenus 13.03.01 (IlpumokeHre

1):

I') mporpaMMHoe obOecrieueHre u MIHTepHeT-pecypchl:
Haumenosanue [10 Ne norosopa Cpok J1eliCTBUS JIMLIEH3UU
CranjapTHbIe
Microsoft Windows 7 J1-1227 ot 08.10.2018 11.10.2021
Microsoft Office 2007 Nel35 ot 17.09.2007 Beccpouno
7Zip CBobonHO 6eccpouHo

pacrpocTpaHsieMoe

FAR Manager CB000IHO pacpocTpaHsieMoe | 6ecCpOIHO
JlonoHUTEIbHBIC
Pascal ABC be3 orpannycHmii O6eccpouHO
Microsoft Windows 10 Pro J-1227 ot 8.10.2018 11.10.2021

®DenepalibHbIIl HHCTUTYT MPOMBIIIIEHHON coOcTBeHHOCTH : cailt POCITATEHTA /
OUIIC. — Mocksa : ®UIIC, 2009 — . — URL: http://www1.fips.ru/ (mara obpaieHus:
18.09.2020). — Pexxum moctyma: cBOOOIHBIN. — TeKCT: 3IEKTPOHHBIH.

Poccuiickuii unnexc nayuynoro uutuposanus (PUHL) : nanmonanenas 6ubianorpaduye-
ckas 06asza JaHHBIX HAYYHOTO UTHpOBaHUs. — Tekct: anexTponHslii / eLIBRARY.RU :
HayyHas 3JIeKTpOHHas Oubnnoreka : caiiT. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (mara oopamenus: 18.09.2020). — Pexxum gocrtymna: s

Axanemust Google (Google Scholar) : mouckosas cucrema : caifr. — URL:
https://scholar.google.ru/ (mara obpamenus: 18.09.2020). — Pexwum gocTtyma: 1is 3aper-

Ennnoe okHO qocTyna K MHPOPMAIMOHHBIM pecypcaMm : 2JIEKTpOHHAas OMOIroTeKa : caT /
OT'AY THUU UTT "UHOOPMUKA". — Mocksa, 2005. — . —URL.: http://window.edu.ru/
(mara oopamenus: 18.09.2020). — Pexxum moctymna: cBOOOAHBINA. — TEKCT: JIEKTPOHHBIH.
East View Information Services : DnexkrponHas 6aza nepuoaudeckux nzganuii / OO0
«MIBUC. — URL: https://dlib.eastview.com/ (nara o6parienus: 18.09.2020). — Pexxum 0-

Poccuiickas I'ocynapcrsennas 6ubnuoreka. Karanoru : caiit / Poccuiickasi rocyaapcTBeH-
. URL:
https://www.rsl.ru/ru/4readers/catalogues/ (mata oopamierus: 18.09.2020). — Peskum 1o0-

OnekrponHas 6ubanoreka MI'TY um. I'. U. HocoBa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (nara oopamenus: 18.09.2020). — Pexum no-
CTyIa: JJi 3aperucTpHp. MoJIb30BaTeNel (BX0/] C BHELIHEH CETH MO JIOTHHY U MapoJiio). —

Yuusepcuterckas nHpopmarmonnas cucrema POCCHUS : HayuHast anekTpoHHast Oubauo-
teka : caiit / HUBL ; Dxonomuueckuit pakynprer MI'Y. — Mocksa : HUBI, 1997 — . —
URL: https://uisrussia.msu.ru (nata oopamenus: 18.09.2020). — Pexxum nocrymna: cBoOOI-

1.
2.
3apErucTpup. NOJb30BATENEH.
3.
CTpHP. OJIb30BaTENICH. — TEKCT: AJIEKTPOHHBIM.
4.
S.
CTyIa: IO NOoANMCKeE. — TEeKCT: 31EKTPOHHBIN.
6.
Has OubOmmoreka. — Mocksa : PI'B, 2003 —
cTymna: cBOOOAHBIN. — TeKCT: 371EeKTPOHHBIM.
7.
TekcT: 2NeKTPOHHBIN.
8.
HbII. — TeKCT: 3JEeKTPOHHBIN.
9.

Web of science : MexayHapoHas HayKoMeTpudeckast peepaTuBHasi U MOJIHOTEKCTOBAS
0a3a maHHBIX Hay4HBIX u3manuil : caiit. — URL: http://webofscience.com (mara ob6paie-


http://sps.vuz.magtu.ru/docs/DocLib16/Оперативный%20учет%20вычислительной%20техники%20и%20программного%20обеспечения/Лицензии%20на%20ПО/Лицензии/PascalABC.pdf
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hus: 18.09.2020). — Pexxum poctyna: 11 3aperucTpup. nojas3osarenei (Bxon no IP-
azpecam By3a). — TeKCT: SJEKTPOHHBIMN.

Scopus : Mexnynapoanas pedepaTuBHas ¥ MOJIHOTEKCTOBAs CIpaBOYHas 0a3a JaHHBIX
Hay4HbIX u3ganuii : cait. — URL: http://scopus.com (mata obpamenwus: 18.09.2020). —
Pexxum noctyna: aiis 3apeructpup. noias3zoBateineil (Bxox no IP-agpecam By3a). — TekcT:
3JIEKTPOHHBIMN.

Springer Journals : MexayHapoaHast 6a3a MOJTHOTEKCTOBBIX XKypHAIIOB : caiiT. — URL:
http://link.springer.com/ (gara o6parenus: 18.09.2020). — Pexkum goctyma: Juis 3aperu-
CTpup. nonb3oBareneil (Bxox 1o IP-agpecam By3a). — TekcT: 31€KTPOHHBIN.

Springer Protocols : MexnyHapoaHas KOJUIEKIHSI HAyYHbBIX TPOTOKOJIOB MO PA3JIUYHBIM
otpacism 3Hanui : cailt. — URL: http://www.springerprotocols.com/ (nata oOpaiieHus:
18.09.2020). — Pexxum moctyma: aiis 3aperiucTpup. mosib3oBateneit (Bxox mo IP-agpecam
By3a). — TeKCT: 3J1eKTPOHHBIN.

SpringerMaterials : MexayHapoaHasi 6a3a HaydHBIX MAaTEPUAIOB B 00JIACTH (PUINICCKUX
HayK ¥ MHKUHUpHHTA : caiit. — URL: http://materials.springer.com/ (nara obparieHus:
18.09.2020). — Pexum moctyma: Juisi 3aperucTpup. mojb3oBateneii (Bxoj mo [P-agpecam
By3a). — TeKCT: 3JIeKTPOHHBIN.

Springer Reference : Mexmynapoanas 6a3a CipaBOYHBIX U3AaHUH 110 BCEM OTPACIISIM 3Ha-
auii: caiit. — URL: http://www.springer.com/references (nara oopamenus: 18.09.2020). —
Pexxum noctyna: s 3apeructpup. noias3zoBateneit (Bxox no IP-agpecam By3a). — TekcT:
3JIEKTPOHHBIMN.

zbMATH : MexnayHnaponnas pedepaTuBHas 6a3a TaHHBIX M0 YUCTON U MPUKIATHON Ma-
temartuke : cait. — URL: http://zbmath.org/ (nara o6pamienus: 18.09.2020). — Pexum mo-
CTyIa: JJiA 3aperucTpup. moip3oBareneii (Bxox no [P-anpecam By3a). — TekcT: 351eKTpOH-
HBIH.

Springer Nature : MexxayHapoaHasi pedepaTUBHas U IOJTHOTEKCTOBas ClipaBoyHast 6a3a
JAHHBIX HAy4HBIX u3aanui : caiT. — URL: https://www.nature.com/siteindex (mara o6pa-
menus: 18.09.2020). — Pexxum noctyna: Ui 3aperucTpup. nonb3osareneil. — Tekcr:
AIEKTPOHHBIN.

ApXUB Hay4HBIX KypHaJIOB : cailiT / HanmoHanbHbIH 37€KTPOHHO-UH()OPMAIIMOHHBIN KOH-
nopuuyMm. — Mocksa : HOUKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/ (nara
obpamenust: 18.09.2020). — Pexxum qoctyna: uisi 3aperucTpup. mojb3oBaresneit (BXo1 1mo
IP-anpecam By3a). — TekcT: 31E€KTPOHHBII.

eLIBRARY.RU : nayunas snexkrponHas 6ubiuoreka : caidt. — Mocksa, 2000 — . — URL:
https://elibrary.ru (zata oopamenus: 09.01.2018). — Pexxum goctyna: Asst 3aperucTpup.
MOJIb30BaTeNe. — TEeKCT: 2JEKTPOHHBIMN.

PYKOHT : nanoHansHbIi UPPOBOI pecype : MeKOTpaciieBasi 3JeKTpOHHas OubInoTeka
: caitt / korcopuuyM «KOTEKCTYMy. — CkonkoBo, 2010 — . — URL: https://rucont.ru
(mata obpamenus: 18.09.2020). — Pexxum goctyma: Juist aBTOpu3. mosb3oBareneit. — TekcT:
3JIEKTPOHHBIMN.

9. MaTepHa/IbHO-TEXHUYECKOE ObecneueHne TUCIUTIIHHBI (MOTYJIs1)

Tun u Ha3BaHNE ayAUTOPHUH OcHanieHue ayInTopun

VYyeOHble ayAUTOPUH JUId IPO- | MynbTUMEIUITHBIE CPe/ICTBA XpaHEHHs], Iepeadn
BEJICHUS 3aHATHI JIEKLIMOHHOTO | U MPEeJCTaBJIeHUs HHPOPMaIUH.
THIIA

AyauTopus U1l IPOBEICHUS MynsTumenniinoe o6opyoBanue (IIpoeKkTop,



http://scopus.com/
http://link.springer.com/
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http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/
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https://rucont.ru/

MPAKTUYECKUX 3aHATHI CEMHU-
HapCKOT'0 THUIIA, TPYNIIOBBIX U
WHJIUBUYAJIbHBIX KOHCYJIbTA-
UM, TEKYILIETO KOHTPOJIA U
MIPOMEXKYTOUYHOM aTTECTALUK

9KpaH), JOCKa UHTEPaKTUBHAs

JlaGopatopus-Ayauropus s
IpOBEIeHUs 1a0OpaTOPHBIX,
IIPAKTUYECKUX U JIEKIIMOHHBIX
3aHATHN CEMUHAPCKOIO THIIA,
IPYIIOBBIX U HHIAUBUAYAJIbHBIX
KOHCYJIbTAlUH, TEKYILEro KOH-
TPOJI U IPOMEKYTOUHOM aTTe-
CTalH

JlaGopaTopus Tertomaccoo0-
MEHHBIX YCTAaHOBOK U Mapore-
HEPaTOPOB

JlaGopaTopHbIil CTEH]] 10 U3YYEHUIO ITpoliecca
CYLIKH ITOPUCTOr0 MaTepuaa; 1adopaTopHble
CTCH/BI 110 UCCIICAOBAHWIO TCIVIOBBIX U T'MAPaBJI-
YECKHUX XapaKTEePUCTUK TEIIIO0OMEH-HBIX arnmapa-
TOB; CTEHJI 10 U3YYEHHIO OCHOB TpaHC(HOpPMALIUU
TEIUIOTHI; JAbOpaTOpHas yCTaHOBKA 110 TEII000-
MEHHY; [IapOr€HEPATOPHI, HIOTCHIUOMETPBI, MUK~
POMaHOMETp; CYIIMIIbHBIN KA.

Y4eOHble ayAUTOPUH IS BbI-
HIOJTHEHHS KYPCOBOTO TIPOEKTH-
pOBaHUs, IIOMETLECHHUS JUIS Ca-
MOCTOSITEJIbHOM paboThI 00y-
YAIOMINXCS

[TepconanbHbIE KOMIIBIOTEPHI € TaKeTOM MS
Office, BbIxo10M B VIHTEpHET U C JOCTYIIOM B
AIIEKTPOHHYIO HHPOPMALMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEpPCUTETA

[TomerieHue nmst XpaHEHHS U
pOoQUITAKTUIECKOTO 00CTYXKU-
BaHUs y4eOHOTro 000pyAOBaHUS

Cremnaxu, celibl 115 XpaHeHHs] y4eOHOTo 000-
pyZOBaHUs
WHCTpyMEHTHI AJ11 peMOHTa J1JabopaTopHOro 000-
pYAOBaHUs
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CBOPHUK JIABOPATOPHbLIX PABOT
no AUNCUUNIIUHE
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