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Yacel Ha KOHTPOJIb 4 4 4 4
Hrtoro 108 [ 108 | 108 | 108
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YIJIEPOAHBIX MaTEpUalIOB IPOTOKON OT 27.11.2025 Ne68.
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Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBomutens noapasaenenus [Isanésa Auna BukTopoBHa.



1. HEJIX OCBOEHUSA

1.1| Lens - popMupoBaHUe 6a30BBIX MPEACTABICHIH O TEIUIOBBIX IIPOIECCAX, MPOTEKAIONINX B TEIIIOBBIX YCTPOUCTBAX H
arperarax.

1.2 |3amaun:

1.3 | - m3yJeHHe 3aKOHOMEPHOCTEH MEXaHUKH XUIKOCTEH M Ta30B, TEIUIO- H MAacCOOOMEHa;

1.4| - uzydenune ocoOEHHOCTEH TOPEeHUs pa3IMYHBIX BUOB TOILUINBA,;

1.5| - m3yueHne KOHCTPYKIHMI U MPUHIAIIA PAOOTHI yCTPONHCTB TS CKUTAHMUS TOIUINBA;

1.6]- N3YYCHUEC 3aKOHOMEPHOCTHU ONITUMAJIbHOI'O HarpeBa MeTajljia B re4ax pa3jiniHbIX KOHCprKI.IPIfI.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOT'PAMMBI

Bnok OIT: b1.0

2.1 TpeboBanus K npenBa]ImTenLHOﬁ MOAT0TOBKe 00y4alolerocs:

2.1.1 [Hudopmaruka

2.2 JucuunianHbl (MOIYJIN) U NPAKTHKH, JJI8 KOTOPHIX OCBOEHUE JAHHOM TUCHUTIINHBI (MOAYJIs) HEOGX0UMO KaK
npeanecTByIOIIee:

2.2.1 |IoaroroBka K MpoIEAype 3alIUThI U 3aIUTA BBITYCKHON KBaTU(UKAIIMOHHON paboThI

2.2.2 |IIpousBoAcTBEHHAs NPAaKTUKA

2.2.3 | O06mias XuMHI€eCKast TEXHOIOTHS

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIETEHIUAMH

OIIK-4: Cnoco0eH obecnieyuBaTh NMPOBe/IeHHE TEXHOJOTHYECKOT0 MPoIecca, MCNoJIb30BaTh TEXHUYECKHE CPECTBA s
KOHTPOJIA MapaMeTpoB TEXHOJOIM4Y€CKOro mnmpoiecca, CBOWCTB CbIPbA U roTOBOM MNPOAYKIHH, OCYIICCTBJIATH U3MECHCHHUE
napaMeTpoB TEXHOJOTHYECKOro mpolecca Npu M3MeHeHNH CBOHCTB ChIPbsl, IOHUMATH NPUHIUIIBLI PA00ThI COBPEMEHHBIX
HH(OPMAIMOHHBIX TEXHOJIOTHI M HCI0JIH30BATh UX ISl pellIeHNsI 32124 MpodeccHoHANIBHOI 1esITeJbHOCTH,
NMPOEKTHPOBATH U Pa3padaTbIBaTh NPOAYKIHUIO, MPOIECCHI H CHCTEMBI

3HaTh:

OIIK-4-31 oCHOBHBIE TEIUIOTEXHHYECKUE TEXHOJIIOTUN B XMMHUYECKUX OTpacisaX Npou3BOACTBA

OIIK-4-32 I_[I/I(i)pOBBIe TCXHOJIOTUH, IPUMCHACMBIC B TCINIOTCXHUKE U TCINIOOHCPICTUKE IMTPOMBIINIIICHHBIX IIPOLIECCOB

OIIK-4-33 TeopeTHuecKre OCHOBBI TEIUIOTEXHUKH (TEXHHUYECKYIO TEPMOJUHAMUKY, TEIIIOMacCOOOMEH, THAPOTa30ANHAMUKY,
TEOPHIO TOPEHHS)

OITK-4-34 ocHOBHbIEC 3aKOHBI, YIPABJISIONINE POIIECCAMH TOyUSHHS U MPeoOpa30oBaHusl TEIUIOBOM SHEPTUH, METO/IbI aHATN3a
3G GEKTUBHOCTH HCITOIH30BAHUS TETUIOTHI U METOJIBI TETIIOCOEPEKESHNUS

Ymerh:

OIIK-4-Y1 oreHuBaTh MapaMeTphl COCTOSHHS TEPMOIMHAMHYECKAX CUCTEM 1 3()(DEKTHBHOCTH TEPMOIMHAMUYECKHIX MPOIECCOB

OIIK-4-Y?2 ananu3upoBaTh TEPMOJHHAMUYECKUE MPOLECCH] B TEMIOTEXHUUECKUX YCTPOHCTBAX, TPUMEHSIONINXCSA B XUMUIECKUX
OTpacyIAX IPOU3BOICTBA

OIIK-4-VY 3 npou3BoANUTh TEIUIOTEXHUUECKUE PACUEThI IPOMBIIIJIEHHBIX YHEPTETHYECKUX YCTAaHOBOK U YCTPOHCTB

OIIK-4-Y4 mpuMeHsTs IporpaMMHOe o0ecieueHre U U(POBLIE TEXHOIOTHH B PEIICHUN TEINIOTEXHUUCCKHX 3a/1a4

Baanern:

OIIK-4-B1 MeTtonamu aHanu3a 3(pEKTUBHOCTH TEPMOIUHAMHYCCKUX MPOIIECCOB METAILTYPIHYECKOr0 M XUMUIECKOTO
MIPOU3BOICTBA U YIIPABICHHUS HHTEHCUBHOCTBIO OOMEHa SHEpTrUei B HUX

OIIK-4-B2 MCTOAaMH pPCIICHUA COBPCMCHHBIX IMMPUKJIAAHBIX 3a4a4 C UCIIOJIb30BAHMECM OCHOBHBIX 3dKOHOB TCOPECTHICCKUX OCHOB
TCTIJIOTEXHUKN U TCPMOANHAMNUKN

4. CTPYKTYPA U COJEPKAHUE

Kox HaumenoBanue pasgenoB u | Cemectp | YacoB | ®opmupyemsle | Jiuteparypa | Ilpumeuanne KM Boinoan
3aHATHA TeM /BHJ 3aHATHS/ / Kype HHIUKATOPBI H JJI. seMble
KOMIeTeHI Uil pecypcebl padoTsI

Paznen 1. Texunueckasi
TepMOIUHAMUKA




1.1 OCHOBHBIE TIOHSATHS 1 2 OI1K-4-31 JI1.1J11.3 KM1
onpeaeeHus OI1K-4-32 JI1.4 J11.5
TEePMOANHAMHUKH (TTapaMeTphI OIIK-4-33 JI1.7J12.1
COCTOSTHHS ¥ €[TMHHIIBI UX OI1K-4-34 212233
H3MEPEHUs], Ta30BbIE CMECH, OIIK-4-Y1
YpaBHEHHS COCTOSHHUS, OIIK-4-Y2
TEMJI0EMKOCTH, OIIK-4-Y3
TepMOJUHAMUYECKHE OIIK-4-Y4
niporiecchl). [lepBelii 3aKoH OIIK-4-B1
TEPMOANHAMUKH U €TO OIIK-4-B2
MpUMEHEHHE TIPU aHAIIN3e
TepPMOINHAMUYECKHUX
IIPOLIECCOB (CYIHOCTb U
ypaBHEHHE, TIOHITHE
(hyHKIIMK TpoLiecca u
(YHKIIHH COCTOSTHHS,

SHEPrEeTHUECKHUEC
XapaKTEePUCTUKU
npoueccos). /Jlek/

1.2 1. OnpeneneHue nmoxKa3aTest 2 OIIK-4-31 JI2.1J13.1 KM1
MOJIMTPOIBI PACILIUPEHUS OIIK-4-32 2102233
BO3/yXa. OIIK-4-33
2. Onpenenenue OIIK-4-34
TEIMJIOEMKOCTH BO3/yXa OIIK-4-Y1

/J1ab/ OIIK-4-Y2
OIIK-4-Y3
OIIK-4-V4
OIIK-4-B1
OIIK-4-B2

1.3 Paz6op 3amanmii k 2 OIIK-4-31 J1.4 o ¢opme KM1 P1
KOHTPOJIbHOU paboTe. OI1K-4-32 JI1.6J12.1J13. | "I'pynmoBast
Br10opodHoe peneHne 3a1aq OIIK-4-33 1 pabota"
13 KOHTpOJIbHOU padoTsl /T1p/ OIIK-4-34 2192 323

OIIK-4-VY1
OIIK-4-Y2
OIIK-4-Y3
OIIK-4-Y4
OIIK-4-B1
OIIK-4-B2

1.4 [Muknuyeckue npoueccs 50 OIIK-4-31 JI1.1J11.3
(umka Kapro, nHTeTpan OIIK-4-32 J1.4
Knaysuyca, saTpomnus, OIIK-4-33 JI1.6J12.1J13.

SHTAJIBIINS), BTOPOI 3aKOH OIIK-4-34 1
TEPMOJUHAMHKH U OIIK-4-Y1 215253
TepMOJUHAMUUYECKUN aHaIIN3 OIIK-4-Y2
TETMJIOTEXHUYECKIX OIIK-4-VY3

ycTpoiicts. TepmonnHamMuka OIIK-4-Y4

ra3oBbIX TOTOKOB. dDa30BbIe OIIK-4-B1

nepexosl B OIIK-4-B2

TEPMOANHAMUYCCKIX
cucreMax (ypaBHEHHS
ra30BbIX NOTOKOB). TpeTuit
3aKOH TePMOJMHAMUKH.
O0mas XxapaKkTepUCTHKA
MPOLIECCOB TOPEHHS.
DJIeMEHTBI TEOPHUU TOPCHHUS:
KHHETHYECKOE U

T Py3HOHHOE TOPEHHE,
CTPYKTypa U IIHHA (pakerna,
ero craduim3anus.
Bo3HuKHOBEHHE IITaMEHH.
VYerpoiicTBa 1S CKUTaHUS
ra3000pa3HOTO TOILTUBA
(ropenkmn). [TonroroBka k
1a00paTOpHBIM pabOTaM.
[Moaroroeka k 3ayery. /Cp/




Paznes 2. Temionepenava u
Temn000MeH

2.1 MexaHu3MBbI TIepeiaun 2 OIIK-4-31 JI1.2 J11.3 KM1
TEIJIOTHI, TETUIONPOBOAHOCTD OIIK-4-32 J1.4
(cocoOBI pactpocTpaHeHust OIIK-4-33 JI1.5J12.1J13.
TEIJIOTHI, TEIUIOOTAaYa U OI1K-4-34 1
TerJionepeaya, OIIK-4-Y1 213253
TEMIIEPATYPHOE T0JIE, OIIK-4-V2
TEIJIOBBIC 3aKOHBI). OIIK-4-VY3
KonBekTHBHBIIH OIIK-4-Y4
TeroooMeH /JIex/ OIIK-4-B1
OIIK-4-B2
2.2 Bribopounoe penienue 3a1au 2 OIIK-4-31 J1.1 o ¢opme KM1 P1
o Termomaccooomeny /IIp/ OI1K-4-32 JI1.2J12.1 "TexHomorus
OITK-4-33 212233 IPOOIEMHOTO
OI1K-4-34 oOyueHus"
OIIK-4-V1
OIIK-4-Y2
OIIK-4-Y3
OIIK-4-V4
OIIK-4-B1
OIIK-4-B2
23 HccnenoBanue TeIooTnauu 2 OIIK-4-31 JI1.2 J11.4 KM1
TpyOBI IPH CBOOOTHOM OIIK-4-32 JI.6J12.1
KoHBeK1mu /J1ad/ OIlK-4-33 313233
OI1K-4-34
OIIK-4-VY1
OIIK-4-Y2
OIIK-4-Y3
OIlK-4-Y4
OIIK-4-B1
OIIK-4-B2
2.4 YpasHenune HeroroHa- 42 OIIK-4-31 JI1.2J12.1 KM1,K
Puxmana, ko3¢ purmeHT OIIK-4-32 2192 33 M2
TEIJI00TJAa4H, KOHBEKIUS, OIIK-4-33
PEXKUMBI TCUCHUS, OIIK-4-34
TEIUIOOTIAYX TIPH CBOOOTHOM OIIK-4-VY1
Y BBIHYKJICHHOM JIBUKECHUU. OIIK-4-Y2
TennooOMeH H3TydeHHEM. OIIK-4-Y3
TenmomaccooOMeHHEIE OIIK-4-Y4
ycTpoicTBa (pusmueckas OIIK-4-B1
CYIIHOCTb JIy4HCTOTO OIIK-4-B2
TEII000MeHa, OCHOBHBIE
3aKOHBI TEIJIOBOTO
W3Iy4YeHus1, GopMyIIBI ISt
MOTOKOB MAcCCBhI,
TerI000MEHHBIC aNnapaThl).
OrHeynopHsle U
TEIUIOU30JIIIUOHHEBIE
MaTepuabl © METOINKA HX
pacueta. TermooOMeHHOE
o0opyZ0BaHHE U METOJNKA
TEIUIOBOTO pacyera.
IMoaroroeka k 1a0OpPaTOPHBIM
pabotam. [TonroroBka k
3auery /Cp/
Pa3gea 3. IloaroroBka K
KOHTPOJIbHBIM
MEepONpHUSITHAM U
BBINOJIHSIEMBIM padoTam
3.1 O06bem yacoB 0
CaMOCTOSITEIIBHON pabOoTHI Ha
noaroroBky k KM /Cp/
3.2 O0bem gacoB 0

CaMOCTOSITETbHOH paboTHI HA
noarotoBky k BP /Cp/




5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KonTposbsHble MeponpusiTHsi (KOHTPOJIbHAsA PafoTa, TecT, KOJNIOKBHYM, 9K3aMeH H T.II), BONPOCHI LISt
CaMOCTOSITEJbHOI MOATOTOBKHI

IIpoBepsiembie
Kon KontposnsHoe POBCp
WHAUKATOPBI Bonpocs! a1 noaroroBku
KM MEpOIpUITHE N
KOMITICTCHITUIA
KM1 [ToxroroBka k 3auery . Kak mepeBectH TexHuueckre aTMOc(epsl B mackamu?

. Kak ¢popmymmpyercs 1-ii 3aK0H TepMOTHHAMIKH?

. B xakux equHAIIAX U3MEPSIETCS TEIIoTa?

. Kak u3meHseTcs TemmoeMKoCcTh ra30B ¢ pOCTOM TeMIIEepaTyphl?

. ITouemy cp Gombure, yem cv ?

. Kak 3agaercs cocraB cmecu ra3os?

. YUto Takoe agnabaTHeIi mpouecc?

. Kak usmeHnsercs sHTponus rasa npu H30TEPMUYECKOM PaCIIUPEHUN?
. 71t 9ero oxmnakaaroT ITHHAP TIPH CKaTHH ra3a B OPIITHEBOM
Kommpeccope?

10.Kak opmynupyeTcst BTOpOH 3aKOH TEPMOANHAMUKH?

11.13 KaKkux TEpPMOANHAMUYECKUX IIPOLIECCOB (POPMUPYETCS LIUKIT
Kapno?

12.TTogeMy A7t BBICOKUX CTETICHEH CXKATHs IPUXOTUTCS IPUMEHATh
MHOIOCTYyTI€HYaTble KOMIPECCOPhI?

13.ITouemy JIBC umerot 6oiee Beicokuii Tepmuaeckuii KITI, vem
I'TY?

14.ITouemy Tepmuueckuit KI1J] au3ens Bolue, yeM y KapOrOpaTOpHOTO
JBUraTens?

15.Kax 3aBucut KI1J] JIBC ot crenenu cxarusa?

16.lns peurenust kakux 3aga4 npumenstorcs ['TY B sHepreTuke?
17.0t uero 3aBucut tepmuueckuid KI1J[ nukna Penkuna?

18.YTo Takoe cTeneHb Cyx0CTH BOJSHOTO napa?

19.KakoBo Ha3HaueHNE KOHJCHCATOPA B MapOTypOMHHON yCTaHOBKE?
20.4Y10 Takoe XOIOAUIbHBIN KodduimeHt?

21.Kak ycrpoeH TemioBoii Hacoc?

22.ChopmynupyiiTe OCHOBHOH 3aKOH TETIIIOIPOBOAHOCTH.

23.laiiTe XapakTepuUCTUKY TU((HepeHIHATBHOTO ypaBHEHHS
TEMJIONPOBOAHOCTH U YCIOBUIA OHO3HAYHOCTH.

24.Kak pacnpesensercs TeMIepaTypa 110 TONIINHE TUIOCKOH U
HWINHAPUYECKON

CTEHOK?

25.YKa)XuTe OCHOBHBIE CIIOCOOBI MHTEHCU(HUKAIINH IIPOLIECCOB
TeTUIONepeadm.

26.B gem cocToUT GU3NIECKUH cMbICT K03 (hHLIHEeHTA TeTIonepeaadn?
27.ChopmynupyiiTe 3aKOH KOHBEKTUBHON TETIOOT/Ia4H.

28.Yxaxute (paKkTOpPHI, BIUIOMNE Ha BEITNINHY Kodddummenra
TETIO0TAAYH.

29.Chopmynupyiite pusuueckuii cmeici kpurepue Re, Nu, Gr, Pr, Pe.
30.Yro Takoe onpenensronmil pasmMep, onpeaensionas TeMneparypa’?
31.Kak BIMseT pexXUM TEUEHHUs )KUIKOCTH Ha TEIUIO0TAAdy IPH
BBIHYXJICHHOM

JBW)KCHUH B KaHAJaX M IIpU BHELTHEM OOTEeKaHUH Ten?

32.0mummTe 0COOSHHOCTH TEIII0O00OMEHA TIPY KUIICHUH U KOHJICHCAIH
KHUJKOCTH.

33.Kak mpeoOpasyeTcs JTydnucTas YHEpPTusl, Naaiomas Ha IOBEPXHOCTh
TBEpAOro Teja?

34.Chopmynupyiite 3akon uznyuenus Crepana-bonpimana.
35.JlajiTe ompeneneHue CTeNIEHH YEPHOTHI TeNa.

36./1n51 yero MpuUMEHseTCs SKPAaHUPOBAHNE U3TydarOIIUX
MOBEPXHOCTEH?

37.0nummre 0cOOCHHOCTH H3ITy9EHHS Ta30B.

38.Kak paccuuThIBaeTCs CIOKHBIN TEII000MeH?

39.HazoBuTe THIIBI TEIIIOOOMEHHBIX alIapaToB.

40.0OmummTe OCHOBHBIC PACYETHEIE YPAaBHEHHUS PEKYTIEPATHBHBIX
TETJIOOOMEHHBIX alapaToB.

41.IIpoBeauTe cpaBHEHUE MPSAMOTOUHBIX U IPOTUBOTOYHBIX AIapaTOB.
42.Yro Takoe cpenHeapu(HhMETHISCKUN U CpeTHETIOrapUPpMUIECKIH
TeMIIepaTypHbIe HAIOPbI?

43.Yt10 Takoe BA3KOCTD KUIKOCTHU?

O 002N Nk~ W —




44 Kaxoit opmyIoit onpeaensercs Cuia JaBISHUS KUIKOCTH Ha
CTEHKY?

45 Yewm oTnmuaeTcs JJaMUHAPHOE TEUCHUE OT TypOyJICHTHOTO?
46.Yt0 Takoe KaBUTAIHA?

47410 Takoe yrciao Maxa?

48 Kak npenoxpaHuTh TPyOOIPOBOIOB OT THAPABIUYECKOrO yaapa?
49.0T KakuX napaMeTPOB 3aBUCUT PacXoj Ia3a IpU UCTEYEHUU U3
cora?

50.I'ne npumensiercs coruio Jlapans?

51.Yro Takoe CKauOK yIJIOTHEHU?

52.Yt0 Takoe TeMIepaTypa TOPMOKECHUS?

53.Kak ycTpoeHbl HMKIOHHbIE alllaparhl Uil OYUCTKY ra3za’?
54.YT0 Takoe MorpaHu4YHbIN CIIOH?

55.Y9To0 Takoe jonaToyHas pemerka?

56.Kakue criocoObl pacnbUIMBaHUS KUAKOCTEH Bam n3BecTHbI?
57.Ha3oBute BUIbI TYPOYJICHTHBIX CTPYH.

58.Kak moryyaror KHIKHE TOIUTHBA U3 MIPUPOTHOH HedTH?

59.YT0 XapakTepu3yIOT OKTAHOBOE U LIE€TaHOBOE yucia?

60.Yt0 Takoe (hpaKIMOHHBIA COCTAB KHUIKOTO TOIINBA?

61.Yem omnpenesnseTcst UCHapsieMOCTb KUIKUX TOIIUB?
62.Ha3oBuTe BUIBI ¥ TIOKA3aTENI Ka4eCTBa HEPTSIHOTO Ma3yTa.
63.Ha3zoBute BUIBI K 00JaCTH IPUMEHEHUS HCKYCCTBEHHBIX TOIIIMB.
64. Kak paccuuTbIBaeTCs TEOPETHUECKOE KOJIMYECTBO BO3/1yXa,
HeoOxoIuMoe

JUISL CAKUTAHHS OJHOTO KHIOTpaMMa TOIUTHBA?

65.4T0 Takoe MOJIHOE U HEMOJIHOE CropaHue TOIUBa?

66.YTo Takoe roMOreHHOE M FeTepOreHHOe ropeHue?

67.B ueM cOCTOUT CYIIHOCTh TEOPHH LIEMHON peaKkuu?
68.0nummTe OCHOBHBIE CTaAWH BOCIUIAMEHEHHUS U PACTIPOCTPAHEHUS
IUIaMEHU




KM2

3auer

1. Cmecu pabouux Tem, Croco0b! 3aJaHus, ONIPeAeIeHIe Ta30BOi
MOCTOSIHHOI U MOJISIPHOM MacChl CMECH.

2. PaBHOBECHBIE TEPMOIMHAMUYECKIE IIPOIIECCHl X X 00PaTUMOCTE.

3. I'paduueckoe n3odpakeHue npoueccoB. Pabouas u Terosas
JUarpaMmBbl.

4. YacTHble clydad TIOJUTPOITHOTO IIpoLecca: H30XOPHBIH, H300apHBIi,
M30TePMHUIECKUH U aanabaTHBINA IIPOIIECCHI.

5. Huxner ABC (Otto, Auzens u Tpunkiepa).

6. Uneanbubie mukiael I'TY.

7. MeTtops! TOBBIIICHUS 3P (PEKTHBHOCTH TETUIOBBIX ABUTATENICH.

8. ITonsTHe 0 (ha30BBIX MEepexoaax U (Ha30BBIX IPEBPAIICHISX,
MIPOTEKAIOMINX B pabouux Teiax.

9. YcnoBust paBHOBECHS OTHOPOTHOM CHCTEMBI 1 HECKOJIBKHX (a3
BEII[ECTBA.

10. ®a30BbIe TEPMOJUHAMUYECKUE TUATPAMMBIL.

11. YpaBuenue Knaneiipona-Knaysunyca.

12. TenmonpoBOIHOCT U TEIUIONEpeaada NP CTAHOHAPHOM PEKIME
Y TPAaHUYHBIX

YCIIOBHSIX TPEThETO poja.

13. Tennosas usonanus. TenaonpoBoAHOCTb IPH HECTALIMOHAPHOM
pexKIMe.

14. OCcHOBBI UHUCIICHHBIX METO/IOB pacueTa TeMIIepaTyPHBIX MoIeH
(MeTO/] KOHEYHBIX Pa3HOCTEH).

15. OtaenbHBIC 33]]a91 KOHBEKTHBHOTO TEIIOOOMEHA B 0THO(ha3HON
cpezne.

16. TernmooTnayua npu BEIHYKIEHHOM, ABM>KEHHHU KHIKOCTH B TpyOax u
kaHanax. 17. Temnooraaya npu cBOOOIHOM JIBM)KCHUH TEIIOHOCUTEIIS.
18. KoHBEKTUBHBII TETNIO0OMEH B 3aMKHYTOM 00bEME.

19. 3axon ®@uxa. @opMyiTsl 11 TOTOKOB Macchl. KoadduimeHTs
MaccomepeHoca.

20. TermmomaccooOMeHHbIe ycTpoiicTBa. HasHaueHue, knaccupukanms u
CXEMBI TeIUIOOOMEHHBIX alIapaToB.

21. KoHCTpyKTHBHBEIE OCOOEHHOCTH TEII00OMEHHUKOB
PEKYIEepPaTHBHOIO, PEr€HEPaTUBHOIO U CMECUTEIBHOTO THIIOB.

22. OCcHOBHBIC ITPUHINIIBI TETIOBOTO pacyeTa TeII000MEHHHUKOB.

23. Obmue XxapaKTepHCTHKH TBEPIOTO U KUIKOTO TOIINBA, OCHOBHEIE
MONOKEHUS

TEOPUH TOPECHUSL.

24. OnpeneneHye SHTANBIUYI IPOAYKTOB CTOPAHUSL.

5.2. Ilepeyenn padoT, BBIIOJIHSIE

MbIX 10 gucuuiinHe (Kypcosast padora, Kypcosoii npoexkr, PI'P, Pedepar, JIP, IIP u T1.11.)

IIpoBepsiemsbie
Kon HazBanune PoBep
WH/IUKATOPbI Coneprxanne paboThI
paboTsI paboTsI N
KOMITeTeHITUH
P1 KontponbHas KonTponbHast paboTa npeacTaBisieT COO0H BBITIOTHEHHE
pabota WHIVBHIYATBHOTO 3aJaHU, TIPEICTABIIIONIETO COO0H perieHne

YeThIpeX 3a/1a4 M0 TEXHUIECKON TePMOTMHAMUKE U JBYX 33124 IO
TEIJIOMAaCCOOOMEHY HJIA TOPEHHIO TOILTHBA.

3amaun OepyTcs U3 3aaYHKKa MO TEMJIOTEXHUKE TI0 YCMOTPEHHIO
MIPEToIaBaTENs.

Permrenrie MOKET BEITTOIHATHCS KaK B IIeyaTHOM BHAe B Microsoft Word,
TaK U B PYKOITIUCHOM BHJIC B TETPAIH.




5.3. OuneHo4HbIE MaTepuajibl, HCNOJb3YyEeMbI€ IJIsl IK3aMEHa (6I/l.]'leT]>I, TECThI H T.l'l.)

DopMoii TPOMEKYTOTHOM aTTecTanuu o nucuuiuinbe sisiercs 3adet ([1K-3.4-31, T1K-3.4-V 1, T1K-3.4-B1, YK-9.1-31, YK-9.1-
V1, YK-9.1-B1)
Hroke npescTaBiieH oOpaser Ouiera 1u1s 3a4eTta, IPOBOIMMOTO B YCTHOH (opme.

®DenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa3oBaTeNIbHOE YUPEKICHUE BBICILIETO 00pa30BaHUs
HAIIMOHAJIbHBIN UICCJIEJOBATEJILCKUI TEXHOJIOT MUECKU YHUBEPCUTET «MHUCHC»
HogoTponmxwuii Gpumman

Kadenpa metanmypruaeckix TEXHOIOTHI H 000pyJOBaHUSL

BUJIET K3AYETY Ne 0

Jucnummmaa: «Termorexaukay

Hamnpasnenne: 18.03.01 «Xumuueckast TEXHOIOTHS»

®dopma 00ydeHus: 3a04Has

®dopma npoBeieHus 3a4eTa:; yCTHas

1. aiite onpenenenue TomnuBy. Knaccudukamnus Tommsa mo IpoNCXOXKACHHIO U aTPETaTHOMY COCTOSTHIIO. OIUIINTE XUMHYECKUI
COCTaB Pa3JInYHbIX BUAOB TOILIMBA.

2. PexynepaTHBHBIE TEIII0O0OMEHHUKH. J{aiiTe 00IIyro XapaKTepUCTHKY TEIUIOBOH pabOTHI peKyIepaTopoB, BUIBI PEKYIICPaTOPOB.
[epeuncnure TpeboBaHNS, IPEABIBIIEMBIE K peKyniepaTopaM. [IpenMymmecTBa 1 HEAOCTATKH PEKyEPaTHBHBIX TEIIOOOMEHHHUKOB.
3agaua. Onpenenure ASUCTBUTENbHBIN 00beM BO3AyXa IpU ropeHun 2 M3 Tormaa, cocrosero u3 97% CH4, 1% CO u 2% N2,
ey ko3¢ GUIMeHT n30bITKa Bo3ayxa 1,12.

CocraBui:
3aB. kapenpori MTuO
«__» 20 .

JucrannmonHo 3a4yet npoBoautcs B LMS Canvas. Tect k 3aueTy comepxuT 42 3amganus. Ha pemenue orBonutes 1,5 yaca.
OO6pazer 3a1aHU# 17151 TIOIYYEeHHsI 3a4eTa, MpoBoAUMOro nuctaninoHHo B LMS Canvas (I1K-3.4, YK-9.1):

I1K-3.4-31

1) Kakoe TomnmBo SIBISIETCSI HCKYCCTBEHHBIM?

1.T'oprounii cnanery

2.[lpeBecHblil yromib

3.Hedts

2) B xakux GpopcyHKax depe3 Teja0 GOpCyHKH MPOXOAUT TOJIbKO 8-12% Bo3ayxa, a OCTALHON BO3-AyX MOCTYMAET IO CHEIHUATbHBIM
KepaMHUIeCKHM KaHasam?

1.Huzkoro mapneHus

2.Bricokoro naBiaeHus

3.Cpennero naBieHus

3) Kaxk Ha3bIBaroTCsl OTHEYIOpHBIE MaTepHansl ¢ cogepskanueM Al203 6omnee 90 %
1.KopyHnoBsie

2.MynnutoBsle

3.1llamoTHBIE

IK-3.4-V1

1) Tlpu xako# TONIIMHE HATPEBAEMBIX 3aTOTOBOK HE PAllMOHAIIEH JIBYCTOPOHHHMIA HarpeB?
1.Menee 100 MM

2.bonee 100 MM

3.bonee 200 MM

2) KakoBo IpenMyniecTBo KEpaMHIECKHX PEKYIIEpaTopoB Iepesl METAINICCKUMU?
1.Bonee BeICOKast TemMIiepaTypa oAorpeBa Bo3ayxa

2.bonee BbICOKAst TePMETUYHOCTH

3.Menbire rabapuTHbIE pa3Mepbl

I1K-3.4-B1

1) Kakoe xonmuecTBo yraepona OyIeT cogepikaThbes B pabouei Macce yrils IpU yMEHbIIEeHHH ero BiaxkHocTd ¢ 20 1o 10 %, ecom
npu BnaxsHoctu 20 % coxeprkanue yriepoaa 45 %? OTBeT OKpYIJIMTE 0 LEJbIX 3HAUSHUH.

2) Kaxkoe xommaectBo kuciopona tpedyercs ast cxuranus S0 M3 CO? OTBeT OKpyIIIHTE JI0 IETbIX 3HAUYCHHUH.

3) Uemy Oynet paBHA HHU3IIAs TEIUIOTa CTOPAHUS pabodei Macchl ra3000pa3HOro TOIINBa ciexyomero coctasa: CH4p =70 %,
COp=15 %, H2p=5 %, N2 p=10 %. OTBeT OKpYIIHUTE A0 LENBIX 3HAUCHU.




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

IIpu omeHKke pe3yNbTaTOB 3aLIUTHI OTYETOB MO JaOOPATOPHBIM PabOTaM HCIONIB3yeTcsd OMHApHAS CUCTeMa, KOTopast
IpeaycMaTpUBaeT CIeIYIOIUe Pe3yabTaThl U KPUTEPUU OLIEHUBAHMS:
"3a4TeHo0", eCITH BHITOJTHEHBI BCE 3aJaHUs J1a00paTOPHOH PabOTHI, CTYICHT OTBETHI Ha BCE KOHTPOIBHBIE BOITPOCHL.

"He 3a4TeHO0", €CIIM CTYACHT HE BHITIOJIHIII MIIX BBITOIHHI HETIPABIIIFHO 3aJaHUs 1a00paTOPHOH pabOTEI, CTyJJeHT OTBETHII Ha
KOHTPOJIBbHBIE BOIIPOCHI C OIIMOKAaMU HIIH HE OTBETIII Ha KOHTPOJIBHBIE BOIIPOCHL.

KpuTepun olieHKH OTBETOB Ha 3a4eTe, MPOBOJANMOM B YCTHOH (hopme:

«3a4uTeHoO», €CIn

BOIIPOCHI B IIEJIOM PACKPBITHI, HO MOTYT OBITh M3JI0XKEHBI HEIOCTATOYHO MOTHO (HEe MeHee, ueM Ha 60 %).
O0yuaromuiics mokasan CHOCOOHOCTb CaMOCTOSITENIbHO MBICIIUTb, U3JIaraTh COJEPIKaHUE OTBETA.

«He 3auteHo», ecii OTBETHI Ha BOIIPOCHI OTCYTCTBYIOT MITU PACKPHITHI MeHee, ueM Ha 60 %, rmoiMeHa 0J{HOTrO BOIIpOca IPYTHM,
Hajuuue mmnaprajky. HesHaHne oCHOBHBIX OHATUHN U MOJIOXKEHUN TEMBI.

Kpurtepnu oneHKH OTBETOB Ha 3a4yeTe, IPOBOIUMOM B JHCTaHIMOHHON popme B LMS Canvas:

KomnuuectBo BepHBIX 0TBETOB - HE MeHee 60 %.

6. YHEBHO-METOJNYECKOE U THO®OPMALNIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENIN

3arnaBue

bubnunorexa

W3naTenscTBO, rof,

JI1.1 |mox. pen. M.T'.
ITarposa

TennmoTexHuka: yuaeOHHUK

M.: H11 "Akagemus", 2013

JI1.2 |H.I'. Kynunusna

TennorexHuka
METAJUTyprU4eCKUX Ieueii:
Yuyebnoe mocodne

Hosotpounx: HO® HUTY
MUCuC, 2015

JI1.3 |H.W. Crosnos, C.C.
CmupHoB, A.B.
CMmupHOBa

Teopernueckue OCHOBBI
TETIOTEXHUKH: TEXHUUECKasT
TEepMOANHAMUKA U
TEIIOMacCOOOMEH : ydeOHOe
nocooue

Crasporoins : CKOY, 2014

JI1.4 | 1O. B. OBUMHHUKOB,
C. JI. Enuctparos, O.
H. IlTapos

OCHOBBI TETUIOTEXHHUKH:
yaeOHHUK

HoBocubupck :
HoBocubupckmii
rOCyapCTBEHHBII
TEeXHUYECKUH YHHUBEPCUTET,
2018

JI1.5 | JImpennesa JI. B.

TermnorexHuka: yaeoOHOe
nocobue

Kemeposo : KemepoBckuii
TEXHOJIOTUUECKUN HHCTUTYT
MHIIEBOH IPOMBIIIIIEHHOCTH,
2010

JI1.6 | II. A. barpakos, B. C.
Bunnuenko, H. A.
Oszepos, B. B.
Jlynenmon

Teopernyeckue OCHOBBI
TEIUIOTEXHUKH: YIeOHOe
nocobue

Omck : OMckuit
rOCyapCTBEHHBII
TEeXHUYECKUH YHHBEPCUTET,

2020

JI1.7 | Kyaunos U. B.

Teoperndeckue OCHOBBI
TEIUIOTEXHUKH: yaeOHOe
nocobue

Camapa : Camapckuit
rOCyJIapCTBEHHBIHI
APXUTEKTYPHO-CTPOUTENBHBIN
yHHUBepcureT, 2013

6.1.2. Jlono/iHUTE/IbHAS JINTEPATypPa

ABTOpBI, COCTaBUTENN 3arnasue Bubmnnoreka W3narenscTBO, TOL
JI2.1 |Ilox pen. TemnorexHuka M.: MUCuC, 2002
B.A KpuBanauna METaJLTyprudecKoro

MPOM3BOJICTBA: Yued. mocobue
B2-XT

6.1.3. MeToanyeckue pa3padoTku

ABTOpLI, COCTaBUTCIIN

3arnasue

bubnuorexa

I/IBI[aTeJ'ILCTBO, roa

JI3.1 | H.I'. Kynununa

Temnorexuuka: JlabopatopHbIit
MIPaKTHKYM

Hosotpounk: HO HUTY
"MUCuC", 2017

6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTH « AHTepHeT»

D1 | KubepJlennuka

www.cyberleninka.ru




32 |Hd HUTY "MUCuC" www.nf.misis.ru

33 | Poccuiickas Hay4yHas 31eKTpOHHAs OHOIHOTEKA www.elibrary.ru

6.3 IlepeyeHb NporpaMMHOro odecneyeHust

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

1.2 |Kowmmac 3D V24

I1.3 |Mathcad 14.0 University Classroom Perpetual

I1.4 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;

I1.5 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition

1.6 | WinPro 7 RUS Upgrd OLP NL Acdmc

I1.7 | Bpay3ep Google Chrome

I1.8 | Microsoft Teams

1.9 |Zoom

6.4. IlepevyeHb HH(POPMAIMOHHBIX CHIPABOYHBIX CHCTEM U MPodeccHOHATBHBIX 023 TaHHBIX

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME

Ayn. Haznauenue Bun OcHarenue

210 VYuebnas  ayautopus sl 3aHsaTHH | Jlek 1 mr. - Komnstorep B cbope;

JIEKIITMOHHOTO THIIA, MIPaKTUYECKUX 1 mr. - Ilpoekrop Acer ¢ IOTOJIOYHBIM
3aHATUN kpemienneM P 5206(3D) ;

1 mt. - Dkxpan Lumien Eco Picture 200x200
cMm;

22 wr. - CTON CTyIeHYEeCKUil;

1 wr. - Ctoxn mpenogaBares;

41 wr. - Crym.

210 VYuebnast  aymuropus  aus  3aHsTwid | [Ip 1 . - Kommeiorep B cOope;

JIEKIIMOHHOT'O THIIA, MIPaKTUYECKUX 1 mr. - Ilpoekrop Acer ¢ IOTOJIOYHBIM
3aHITHH kpemienueM P 5206(3D) ;

1 mrt. - Dxpan Lumien Eco Picture 200x200
cM;

22 . - CTON CTyIeHYECKUH;

1 wr. - Crox mpenogaBares;

41 wr. - Cryn.

224 VYuebnast mabopaTopust (KOMITbIOTepHSEIH | JIab 13 mrr. - Komnsrorep B cOope;

KJIacc) 1 mr. - IIpoextop Acer ¢ MOTOIOYHBIM
kperuienueM P 5206(3D) ;

1 wr. - UaTepaktuBHas nqocka SMART Board
Dual Touch;

1 wr. - [Tpuntep Samsung 1640.

8. METOAUYECKHUE YKA3AHUSA JJI51 OBYYAIOIIUXCSL

OcBocHUE AUCIUILUTUHEI IPEANONAraeT Kak MpoBeCHUE TPATUIIMOHHBIX ayUTOPHBIX 3aHATHI, TaK K paOOTy B AIEKTPOHHOI
nHpopMaImoHHo-o0pazoBaTenbHoi cpene HUTY «MHUCuCy» (AUOC), 4acThio KOTOPOH HETTOCPEACTBEHHO NPEAHA3HAYCHHOMN IS
OCYIIECTBIICHHsI 00pa30BaTEILHOTO MpoIlecca SBIsETCS DISKTPOHHBIN 00pa3oBaTenbHbIi pecypc LMS MISIS. On no3sossier
MCIIOJIb30BATh CIICHUABHBIN KOHTCHT U AJIEMECHTHI AJIEKTPOHHOTO O0YUYCHHUS U TUCTAHIIMOHHBIX 00Pa30BaATEIbHBIX TEXHOIOTHIA.
LMS wucnone3yercs IpeuMyIIeCTBEHHO [Tl ACHHXPOHHOTO B3aMMOJICHCTBUS MEXy YIaCTHUKaMHU 00pa3oBaTeIbHOTO Mpolecca
nocpeacTBoM ceT «HTepHEeTY.

Uto0b1 3 PEeKTHBHO UCTIONB30BATH BO3MOKHOCTH LMS , a COOTBETCTBEHHO M YCIIEIIHO OCBOUTH AUCHUILINHY, HYKHO:

1) 3aperucTpupoBathcs Ha Kypc. JJist 3TOro Hy>KHO TIEpEHTH 10 cCchUTKe ... JIOTHH 1 Mapoiib COBMAAET C JOTHHOM H MapoJieM OT
nuruHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hauanoy» 03HaAKOMHTECS C COAEPIKaHUEM Kypca, BOIIPOCAMH IS CAMOCTOATEIFHON ITOTOTOBKH, YCIOBHSAMH
JIOITyCKa K aTTecTaluy, (popMOH MPOMEKYTOYHOM aTTeCTalliK (3a4eT/9K3aMeH ), KPUTEPHSIMH OLICHUBAHUS U JAP.;

3)B pyOpuxe «Moxyamn», 3aX0/s B COOTBETCTBYIOLIHE pa3/iesibl U3y4aTh yueOHbIe MaTepualbl, pa3MeIleHHbIe IpernoaaBaTeneM. B
T.4. TI0JIb30BATHCS JINTEPATYPOH, PEKOMEHIOBAaHHON IIPENIOABATENEM, IIEPEXO/ 110 CChLIKAM;

4)B pyOpuke «bubanoreka» BO3MOMXKHO MOIOUPATH AJISl BHIIONIHEHHS TUCbMEHHBIX pa0oT (KOHTPOJIbHBIE, JOMAIIHUE PaOOTHI,
KypCOBbIE pabOTBI/TIPOCKTHI) JTUTEPATYpPy, pasmeneHnyio B 9bC HUTY «MUCucC,




5)B pyOpuke «3amaHusD» HYKHO 03HAKOMHTECS C COJep)KaHUEM 3aaHus K MICEMEHHOH paboTe, CPOKaMH CAa4H, KPUTEPUSIMHA
OLICHKH. B ycTaHOBIEHHBIE CPOKH BBITOIHUTE PabOTY(bI), HOATPY3UTH 3[€Ch JKe IS MPOBEPKH. Y JOOHO HA3BIBaTh (aila paboThI
cienyromuM obpa3oM (HazBaHHe IpeaMeTa (cokpaiueHHo), rpynmna, ®UO, nara aktyanuzanuu (Ipy MOBTOPHOM pa3MeEIIEHUH)).
Hanpumep, Termotexunka MBanoB .M. BXT-19 20.04.2020. Eciiu pabota conepKUT pUCYHKH, (POPMYIIBI, TO C LIETBIO
coxpaHeHUs (HOPMAaTHPOBAHUS ee HyKHO NOATpykaTh B pdf popmare.

Pabota, moarpy»xaemast st HPOBEPKH, JTOJDKHA!

- COJIepIKaTh BCE CTPYKTYPHBIC AIIEMEHTHI: THTYJIbHBIN JTUCT, BBEICHHE, OCHOBHYIO YacCTh, 3aKJIFOYCHUE, CIIUCOK UCTOYHHUKOB,
HPWIOXKEHUs (TIpH HEOOXOANMOCTH);

- OBbITH O(OpPMIIEHA B COOTBETCTBUH C TPEOOBAHUAMHU.

ITpenonaBatens B TEUYCHNE YCTAHOBIEHHOTO CpoKa (He OoJiee IecsTi JHel) mpoBepsAeT paboTy 1 pa3MelacT B KOMMEHTapHUIX K
3aJJaHUIO PEICH3UI0. B Hell OH yKa3bIBaeT Kak MOJOKUTENbHBIE CTOPOHBI paboTHI, Tak 3aMedanus. [Ipy HaTuYuK B peneH3nn
3aMeYaHuil 1 peKOMEHAALnH, Hy>)KHO BHECTH IONIPABKH B PadOTY, MOATPY3UTH €€ 3aHOBO ISl IOBTOPHOU npoBepku. [Tpu aTom
Ba)KHO CIICJIUTH 33 CPOKAMH, B TEUCHUE KOTOPBIX JOKHO OBITh BBIOIHEHO 3a/anue. [Ipy HapymeHnn cpoKoB, yKa3aHHBIX
TperoiaBaTesieM BO3MOXHOCTh TOATPY3UTH PabOTy OCTaeTCs, HO CHCTEMa BEIBOAUT COOOIIEHNE 0 HapyIIeHUH cpokoB. [To
OKOHYAHUH CEMECTpPa MOATPY3UTh pabOTy HE TOIYIHUTCS;

6)B pyOprKe «TecTbI» MPOUTH TECTOBBIC 3aJaHUS, OCBOMB COOTBETCTBYIOIMINIT MaTeprall, pa3MeIleHHBIN B pyOpuke « Momymmy;

7)B pyOpuke «OIEeHKN» OTCIIEKHUBATH CBOIO yCIIEBAEMOCTb;

8)B pyOprke «OOBSBICHUM YUTATh OOBSIBICHUS, pa3MeIllaeMbIe TPETOIaBaTelieM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyOprKe «O0Cyk)ICHHD CO3AaBaTh O0CYKICHHS H YIaCTBOBATh B HUX (00CYKIar0TCsl OOIIME MOMEHTBI, BEI3BIBAOIINEC
BOIIPOCHI Y OONBIIMHCTBA TPYIIH). JlaHHast pyOprKa TakKe MOXKET OBITh HCIIOIh30BaHa JIsl B3AUMHOM MTPOBEPKH;

10)nposBIATE perynspHYIO aKTHBHOCTH Ha Kypce.

[IpenMymecTBEHHO I CHHXPOHHOTO B3aMMOAEHCTBUS MEXIY YIaCTHHKaMHU 00pa30BaTEeIBHOTO Mpoliecca OCPEACTBOM CETH
«uTepuer» ucnonb3yercs Microsoft Teams (MS Teams). YToOBI MOJHOLEHHO HCIOIB30BATh €I0 BO3SMOKHOCTH HY>KHO
ycTaHOBUTH npuiokenne MS Teams Ha nepcoHanbHBIN KoMIbloTep 1 TesedoH. CTapocTaM Hy)XHO co3naTh rpymniry B MS Teams.
YuyacTue B rpymne no3BoJsieT:

- CJIYHIaTh JICKIIUH,

- pa60TaTL Ha NPAKTHUICCKUX 3aHATUIAX]

- OBITH Ha CBSI3M C MIPEMNoaBaTeNeM, 3a/1aBasi eMy BOMPOCH! MIIM OTBEYasi HA €r0 BOIMPOCH B 00IIIEM yaTe TPyl B paboyee Bpems ¢
9.00 1o 17.00;

- OCYIIECTBIISITH COBMECTHYIO paboTy HaJ JOKyMEHTaMH (BKIagka «Danibr).

Ipu npoBeeHNH 3aHATHH B AUCTAHIIMOHHOM CHHXPOHHOM (hopMare Hy»KHO Bceraa paboTaTh ¢ BKIIOUCHHOH KaMEepO.
HckmmoueHne — eciti penoAaBaTeb IMOPOCHT OTKIIIOYUTH KaMephl H MEKPO(OHEI B CBSI3H ¢ OONbIIMMH TToMexamMu. Ha aBaTapkax
JIOJDKHBI OBITh HCKITIOUUTEIBHO AENIOBEIE (OTO.

ITpu poBeaeHNUH JTEKIMOHHO-TIPAKTHYECKHX 3aHATUH BeJETCS 3aliCh. JTO AaeT BO3MOXHOCTh TPOCMOTpA 3aHATHS B CIIydae
HEBO3MOKHOCTH ITPHUCYTCTBHUS HA HEM HITH IIPH HEOOXOIMMOCTH BHOBB OOPATHUTCS K MaTepHAITy U 3aHOBO €r0 IIPOCMOTPETb.
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