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1. HEJIX OCBOEHUA

1.1 | Lens - hpopmupoBaHue 6a30BBIX IMPEACTABICHNH O TEIIIOBBIX MpoLeccax, MPOTEKAIOIINX IIPH IIPOU3BOACTBE K 00paboTKe
METaJUIOB M CILUIABOB.

1.2 | Bamaun:

1.3 | - m3y4eHHe 3aKOHOMEPHOCTEH MEXaHUKH )KUAKOCTEH U ra30B, TEIIIO- 1 MaCCOOOMEHa;

1.4 | - u3ydenue 0cOOEHHOCTEH TOPEeHUs Pa3NUYHbIX BUIOB TOIUIMBA,

1.5 | - n3y4eHne KOHCTPYKIMH ¥ MPHHITAIIA paOOTHl YyCTPOHCTB IS CKUTAHUS TOIIIHBA;

1.6]- N3Y4YCHUEC 3aKOHOMEPHOCTHU ONTUMAJIBHOTO HAarpeBa METajljla B MeYax pas3jaIndHbIX KOHCprKLIHﬁ.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT' PAMMBI

Baox OIT: b1.B

2.1 TpeboBaHuUs K HpenBa]rPlTe.]]bHOﬁ MOAT0TOBKE 00y4aloLerocs:

2.1.1 Maremaruka

2.1.2 | MexaHuKa >KHIKOCTH U rasa

2.1.3 | ®usuka
2.1.4 | DnexTpoTexHHKa
2.1.5 | Xumus

2.1.6 | AHanuTHUYecKas TeOMETpPHs U BEKTOpHAs anredpa

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VIS KOTOPBIX 0CBOEHHME JAHHON AUCUMIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaulecTByLIee:

2.2.1 |JlureiiHO€ MTPOU3BOJICTBO

2.2.2 | MarepuanoBeneHue

2.2.3 | Meramutyprudeckue TeXHOJIOTHH

2.2.4 | Merposorus, CTaHAapTH3ALM, CePTUDUKAIIHS

2.2.5 | Jeraiu MamuvH

2.2.6 | debopManroHHBIC METOABI HAHOCTPYKTYPHUPOBAHHS METAJLIOB

2.2.7 | Teopus npoxkaTku

2.2.8 | Tepmuueckast 00paboTKa B 00pab0TKE METAIIJIOB JIaBJICHUEM

2.2.9 |IloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOH KBadH(PUKAIIUOHHON pabOTHI

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIUAMMU

OIIK-6: CniocodeH NpUHMMATL 000CHOBAHHBbIE TeXHHYEeCKHe PellleHHs1 B IPO¢)eCCHOHAJILHOM /1eITeJIbHOCTH, BbIOUPATh
3¢ dekTUBHBIC H fe30NacHbIe TEXHHYECKHE CPEICTBA U TeXHOJOTHH

3HaTb:

OIIK-6-31 oCHOBHBIE TEIUIOTEXHUYECKHE TEXHOJIOTUHN B METAJLUTYPIHH

OIIK-6-32 uudpoBble TEXHOJIOTUH, TPUMEHAEMbIE B TEINIOTEXHUKE U TEIJIOPHEPTETHKE METAITYPIHYECKUX MPOLIECCOB

OIIK-1: Cnoco6eH pemath 3aga4u npogeccHoHAIbHOI IeITeIbHOCTH, MPUMeHss 3HAHUS (PYHIaMeHTAJbHBIX HAYK,
MeTOIbl MOIeIMPOBAHNS, MATEMATHYECKOT0 AHAJN3a, €CTECTBEHHOHAYYHbIE 1 00IIleMHKeHePHbIe 3HAHNUS

3HaTh:

OIIK-1-31 TeopeTnyeckre OCHOBBI TEIJIOTEXHUKH (TEXHUUYECKYIO TEPMOAMHAMUKY, TEINIOMACCOOOMEH, THAPOTa30IMHAMUKY,
TEOPUI0 TOPEHNUS)

OIIK-1-32 ocHOBHBIE 3aKOHBI, YIIPABIIAIONINE IPOIECCaMH HOIYIEeHHS 1 IPpeoOpa30BaHMs TEIUIOBOM SHEPTUH, METOIBI aHAIIH3a
3¢ (GEeKTHBHOCTH UCIIOJIF30BAHHS TEIUIOTHI U METOMABI TEIIOCOCPEKECHI

OIIK-6: Cnoco0eH NPHHUMATH 000CHOBAHHBIE TeXHUYECKHE PellieHHs B NPO(ecCHOHATBHOI 1esTeJTbHOCTH, BEIOUPATh
3¢ dexTUBHBIE U Oe30MacHbIe TEXHHYECKHE CPEICTBA U TEXHOJIOTHI

YMmerb:

OIIK-6-Y2 aHanu3upoBaTh TEPMOJUHAMHYECKUE IPOIECCH B TEIIIOTEXHNIECKUX YCTPOHCTBAX, IPUMEHSIOIUXCS B METAJUTypPIHU

OIIK-6-Y1 oueHuBaTh MapaMeTpbl COCTOSIHUS TEPMOIMHAMUYECKHX CHCTEM U 3P ()EKTHBHOCTh TEPMOANHAMUYECKHAX MPOLIECCOB

OIIK-1: CniocodeH pemiaTh 3a1a4u npog)ecCHOHAIBHOI eATeJIbHOCTH, IPUMeEHSS 3HAHUSA (PYHIAMEHTAJIbHBIX HAYK,
METOAbI MOJCJIUPOBAHUSA, MATCMATHYICCKOI'0 aHAJIN3A, €CTECCTBCHHOHAYYHbIC Oﬁl_lle](lH)KeHeprIe 3HAHUA

YMmerb:




OIIK-1-Y2 ananu3upoBaTh H ONTUMHU3UPOBATH MPOIECCH TEMI000MEHA B TEXHOJIOTHIECKOM 000pyIOBaHUH

OIIK-1-Y1 mpou3BOANTH TEIIOTEXHUIECKHE PACYETHI IPOMBIIUICHHBIX SHEPTeTHYSCKIX YCTAHOBOK H YCTPOICTB

OIIK-1-Y3 mpuMeHATH IporpaMMHOe oOecrieueHne U Nu(pOBbIe TEXHOJIOTHH B PEIICHNH TEIIOTEXHNIECKHUX 3312

OIIK-6: Cnoco6eH NPHHUMATL 000CHOBAHHbIE TeXHUYECKHE PellieHHs B NPO(ecCHOHATBHOI JesiTeJIbHOCTH, BEIOUPATh
3¢ deKTHBHDbIE H Ge30NMaCHBbIE TEXHHYECKHE CPEICTBA U TeXHOJIOTHH

Baagern:

OIIK-6-B1 merogamu aHamm3a 3(p(heKTUBHOCTH TEPMOIUHAMHUYECKUX IIPOIECCOB METAJLTyPIHYECKOTO IPOM3BOACTBA U YIIPABICHUS
MHTCHCHBHOCTBIO OOMEHa SHEprueil B HuX

OIIK-1: CnocoGen pemats 3a1a4u NpogecCHOHATLHOM 1esITeILHOCTH, IPUMeHsIsl 3HAHUS QYHIAMEHTAILHBIX HAYK,
MeTO/1bl MO/ICTUPOBAHMSI, MATEMATHYECKOI0 AHAJIN3a, eCTeCTBEHHOHAYYHbIE H 00IeHHKeHepHbIe 3HAHHS

Baanernb:

OIIK-1-B1 MCTOJaMHU PECHICHUA COBPEMEHHBIX IMMPUKIIAAHBIX 3a4a4 C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB TCOPECTUYCCKUX OCHOB
TCIUIOTEXHUKHU U TCPMOANMHAMHUKHN

OIIK-1-B2 HaBbIKaM¥ TPUMEHEHUS BBIYACIUTENLHOW TEXHUKH B PEIICHIH TEOPETUICCKUX U MPAKTHICCKUAX MPOOIeM
TEIIOTEXHUKHA

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BHJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeH Mt pecypchbl padoThI
Pazgen 1. Texunueckas
TepMOANHAMHUKA
1.1 OCHOBHbBIC TIOHSTHS U 4 13 OIIK-1-31 JIT.1J11.2 KM2

onpeeneHus OIIK-1-32 JI1.3J11.4
TEPMOIMHAMUKH (TIapaMeTphl OIIK-1-¥Y1 JI1.5 JI1.6
COCTOSIHMS U €IMHULBI UX OIIK-1-Y2 J1.7
W3MEpEHHsI, Ta30BbIE CMECH, OIIK-1-¥3 JI1.8J12.1J13.
YPaBHEHUS COCTOSIHUS, OIIK-1-B1 1
TEMI0EMKOCTH, OIIK-1-B2 2122 23 254
TepPMOANHAMHYECKIE OIIK-6-31
nipouiecchl). [lepBeiii 3aKkoH OIIK-6-32
TEPMOJIMHAMUKHU U €TO OIIK-6-Y1
IIPUMEHEHUE IJIs aHAIHU3a OIIK-6-Y2
TEPMOIMHAMUYECKUX OIIK-6-B1

MPO1IeCCOB (CYLUTHOCTD U
ypaBHEHHUE, TIOHATHE
(hyHKIIMH TIpoliecca U
(DYHKIIMU COCTOSIHUS,
SHEPTeTHIECKHE
XapaKTEePHCTUKH IPOLECCOB).
[uxmrueckue mpoueccs
(uuxn Kapno, uarerpan
Knaysuyca, suTponus,
SHTAJIBIINS), BTOPOH 3aKOH
TEpPMOJMHAMUKH U
TEepPMOJMHAMAYECKUN aHAIIN3
TeTIOTeXHUIECKHX
ycrpoiicTB. TepMoarHaMuKa
ra30BBIX TOTOKOB. Da3oBEIe
Hepexoabl B
TepPMOIUHAMUYECKHUX
cucreMax (ypaBHEHUS
ra30BBIX IIOTOKOB). Tpernit
3aKOH TepMOJUHAMHUKH. /JIex/

1.2 Jlabopatopnas pabora 4 2 OIIK-1-31 JI1.1J11.2 o dopme KMILK P2
"OmnpeneneHue noxka3aTens OIIK-1-V1 JI1.3J11.4 "I'pynmoBast M2
HOJIUTPOIIBI IIpoLECcca OIIK-1-Y2 JI1.5J12.1J13. pabora"
pacimpenus Bo3ayxa" OIIK-6-Y1 1J13.2

/J1ab/ OIIK-6-B1 013233 54




1.3 Jlabopatopnas pabora 2 OIIK-1-31 JI1.1J11.2 o dopme P3
"OnpenerneHue cpeaHen OIIK-1-V1 JI1.3J11.4 "I'pynmoBast
MaccoBoif n3006apHOit OIIK-1-Y2 JI1.5J12.1J13. pabora"
TEMJI0EMKOCTH Bo3ayxa" OIIK-6-Y1 2
/J1ab/ OIIK-6-B1 D12223 54
1.4 JlaGoparopnas pabora 2 OIIK-1-31 JIT.1JI1.2 mo Gopme P4
"MccnenoBanue npoueccon OIIK-1-Y1 JI1.3J11.4 "I'pynmoBast
M3MEHCHHUS ITapaMeTpOB OIIK-1-Y2 JI1.5J12.1J13. pabora"
BIakHOTrO Bo3nyxa" /Jlab/ OIIK-6-Y1 2
OIIK-6-B1 210222354
1.5 Bri0opouHoe perieHue 3a1a4y 24 OIIK-1-31 JIT.1JI1.2 o gopme KM1,K P1
10 TEXHUYECKOH OIIK-1-32 J1.3 "I'pynnosast M2
TepMoarHamuke. Pazdop OIIK-1-Y1 JI1.4J12.1J13. paboTa"
3aJlaHui K KOHTPOJIbHOM OIIK-1-Y2 1J13.2
pabote. Beibopounoe OIIK-1-V3 21 322 23 B4
pelieHue 3aaa4 u3 OIIK-1-Bl1
KOHTpOJIbHOI paboTsl /I1p/ OIIK-1-B2
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
1.6 OO0mas xapakTepucTrKa 24 OIIK-1-31 JI1.1 JI1.2 KMI1,K P1
MIPOLIECCOB TOPEHMUS. OIIK-1-32 J1.3 M2,KM
DNIEMEHTBI TEOPHH TOPCHHUS: OIIK-1-V1 JI1.4J12.1J13. 3
KHHETHYECKOE U OIIK-1-V2 1JI3.2
UG Py3MOHHOE TOpEHHE, OIIK-1-Y3 213253 54
CTPYKTYypa U JUThHA (akena, OIIK-1-B1
€ro cTaduIM3anysl. OIIK-1-B2
Bo3HukHOBEHHME TUTAMEHH. OIIK-6-31
VYerpoiicTBa Ui CKUTAHUS OIIK-6-32
ra3000pa3HOTO TOILIMBA OIIK-6-Y1
(ropenkn). [ToxroToBka K OIIK-6-Y2
nabopaTOpHBIM paboTaM. OIIK-6-B1
IMonroroBka k sk3ameny. /Cp/
Pazgen 2. Tensionepeaaya u
Ten1000MeH
2.1 MexaHu3MBbI Tiepeiavn 4 OIIK-1-31 JI1.1 J11.2 KMI1,K P1
TEIUIOTHI, TEIIONIPOBOIHOCTD OIIK-1-32 JI1.3 M2, KM
(crocoOBI pacpoCTpaHeHUst OIIK-1-Y1 JI1.4J12.1 3
TEIJIOTHI, TEIJIOOTAAYA H OIIK-1-¥2 D152 03354
Terulonepesaya, OIIK-1-Y3
TEeMIIEpaTypHOE M0JIE, OIIK-1-B1
TETJIOBBIC 3aKOHBI). OIIK-1-B2
KoHBeKTHBHH TETI000OMEH OIIK-6-31
(ypaBrenne HrroToHa- OIIK-6-32
Puxmana, koadduuuent OIIK-6-Y1
TEII0OTAAYH, KOHBEKIIMS, OIIK-6-Y2
PEXMMBI TEUEHMS, OIIK-6-B1

TEIJIO0TJaYH IPU CBOOOJHOM
Y BBIHYXXJICHHOM JIBIDKEHHN ).
TermmooOMeH U3ITydeHHEM.
TermnomMaccooOMeHHBIE
ycTpoicTBa (pusnueckas
CYILHOCTb JIy4HUCTOTO
TEII000MeEHA, OCHOBHEIE
3aKOHBI TEIIOBOTO
u3IydeHus, Gopmyssl s
MTOTOKOB MAacCHI,
TETII000MEHHEIE

anmaparsl) /JIex/




2.2 Jlabopatopnas pabora 4 3 OIIK-1-31 JI1.1J11.2 o dopme KM2 P5
"OnpeneneHue OIIK-1-V1 JI1.3J11.4 "I'pynmoBast
K03 GHUIHEHTA TETUIOOTAAYH OIIK-1-Y2 JI1.5J12.1J13. pabora"
OT TOPU30HTAIBHON U OIIK-6-Y1 2
BEPTUKAIBLHOU TPYO OIIK-6-B1 D12223 54
OJIMHAKOBOTO JIHaMETDa,
M3TOTOBJICHHBIX U3 OJHOTO
Matepuana" /J1ab/
2.3 JlaGopaTopnas pabora 4 2 OIIK-1-31 JIL.1JI1.2 o opme P6
"Onpenenenue OIIK-1-V1 JI1.3J11.4 "I'pynmoBast
K03 duIHeHTa OIIK-1-Y2 JI1.5J12.1J13. pabora"
TEIJIONPOBOJHOCTH OIIK-6-Y1 2
TEIUIOU30JISLIHOHHBIX OIIK-6-B1 D1 52 233 B4
MaTeprasioB METOJIOM
TUTACTUHBI" /J1a6/
2.4 Jlabopatopnas pabora 4 3 OIIK-1-31 JIT.1JI1.2 o hopme P7
"CB000OHAs U BHIHY)KICHHAS OIIK-1-Y1 JI1.3 J11.4 "I'pynmoBast
KOHBEKIIUS IS OIIK-1-Y2 JIT1.5J12.1J13. paboTa"
TOPU3OHTAIBHOM TPYOHI" OIIK-6-Y1 2
/J1ab/ OIIK-6-B1 0103233 24
2.5 JlaGopaTopnas pabora 4 3 OIIK-1-31 JIL.1J11.2 o opme P8
"UccnenoBanue OIIK-1-V1 JI1.3J11.4 "I'pynmoBast
TeIuIoNepeauu B OIIK-1-Y2 JI1.5J12.1J13. pabora"
peKyInepaTiBHOM OIIK-6-Y1 2
TEMJI000MEHHOM arnapare” OIIK-6-B1 213253 54
/J1ab/
2.6 Bri6opouHoe penieHue 3a1a4y 4 10 OIIK-1-31 JIT.1JI1.2 KM1,K P1
o Tertomaccooomeny /Ip/ OIIK-1-32 J1.3 M2,KM
OIIK-1-V1 JI1.4J12.1J13. 3
OIIK-1-Y2 1
OIIK-1-VY3 013233 54
OIIK-1-B1
OIIK-1-B2
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
2.7 OrHeynopHbIE U 4 16 OIIK-1-31 JIL.1J11.2 KMI,K P1
TEIUIOU30JISIIUOHHBIE OIIK-1-32 JI1.3J11.4 M2,KM
MaTepuasbl U METOIMKA HX OIIK-1-V1 D1 52 233 B4 3
pacuera. TerutooOMeHHOE OIIK-1-Y2
00opynoBaHUE U METOIMKA OIIK-1-Y3
TEIJIOBOTO pacueTa. OIIK-1-B1
[ToxroToBKa K J1aOOPaTOPHBIM OIIK-1-B2
paboram. [ToaroroBka x OIIK-6-31
sk3ameny /Cp/ OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1
2.8 Ox3ameH /Cp/ 4 36 OIIK-1-31 JIL.1J11.2 KMI1
OIIK-1-32 JI1.3711.4
OIIK-1-Y1 31 352 33 54
OIIK-1-Y2
OIIK-1-VY3
OIIK-1-B1
OIIK-1-B2
OIIK-6-31
OIIK-6-32
OIIK-6-Y1
OIIK-6-Y2
OIIK-6-B1

5. ®OHJ OIIEHOYHBIX MATEPHUAJIOB




5.1. KoHTpoJibHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.I), BONIPOCHI JJ1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemsbie
Koz Kontposbroe UHIUKATOPbI Bomnpocs! 11 MoArOTOBKH
KM MEpOIIPUATHE o
KOMITCTEHINI
KM1 OIIK-6-31;0I1K-6- 1. Cmecu pabouux Ten, criocoObl 3a/1aHus, ONPEICIICHUE Ta30BOM
32;0I1K-6-Y1;0IIK- | nmocTosiHHO¥ 1 MOJIAPHOI Macchl CMECH.

OKk3aMeH 6-Y2;0I1K-6- 2. PaBHOBECHBIE TEPMOIITHAMHYIECKHE IIPOIECCH M X 00PaTHMOCTb.
B1;0IIK-1-31;0I1K- | 3. I'paduueckoe nzobpaxxkeHue npoueccos. Pabouas u Temnosas
1-32;0I1K-1- JIUarpaMMmBbl.

V1;0IIK-1-Y2;0IIK | 4. YacTHBIE CITydan MOJUTPOITHOTO MPOIIEcca: H30XOPHBIH, H300apHBIH,
-1-Y3;0I1K-1- M30TEePMHUYECKUH U aqnabaTHBIA IPOLECCHI.
B1;0IIK-1-B2 5. Hukast IBC (Otto0, duzens u Tpunkiepa).

6. Uneanbubie nukisl ['TY.

7. Metoas! noBBIIEHHS 3()(EKTUBHOCTH TEIUIOBBIX JBUTATEINCH.

8. IonsTe o (ha3oBbIX Mepexoaax u (pa3zoBbIX NPEeBPaAIICHUIX,
MPOTEKAOIINX B pA00OYNX TENax.

9. YcnoBus paBHOBECHS OTHOPOJHON CHCTEMBI M HECKOIBKUX (a3
BEII[ECTBA.

10. ®a30Bble TEpMOIMHAMUYECKUE TUATPAMMBI.

11. YpaBuenue Knaneiipona-Kiaysuyca.

12. TermonpoBOJHOCTH U TEILIONEpEaaya Mpy CTAIIOHAPHOM PEKUME
Y TPaHUYHBIX

YCIOBUSIX TPETHETO POAA.

13. Tennosas uzossanys. TemonpoBoJHOCTb IPU HECTALUOHAPHOM
pexume.

14. OcHOBBI YHCIIEHHBIX METOJIOB pacyeTa TeMIepaTypHBIX MOJEH
(MeTo KOHEYHBIX PAa3HOCTEH).

15. OtnenbHbIE 3a]]a91 KOHBEKTHBHOTO TEINIOOOMEHA B OTHO(Qa3HON
cpexe.

16. TennooTaa4ya npu BEIHYKJCHHOM, ABUXEHUH KUAKOCTH B TPyOax U
kaHanax. 17. TemooTnaga mpu cBOOOHOM IBHKEHUH TEIIOHOCHTEII.
18. KOHBEKTHBHBII TETJIO0OMEH B 3aMKHYTOM 00BEME.

19. 3akon ®uka. PopmyIsl 11 TOTOKOB Macchl. KoadhdhuimeHTs
MaccoIepeHoca.

20. TermmomaccooOMeHHBIe ycTpoiicTBa. HazHaueHue, xiaccudukanus u
CXEMBI TeTJI00OMEHHBIX anmapaTosB.

21. KoHCTpYKTHUBHBIE 0COOCHHOCTH TEIIOOOMEHHHUKOB
PEKyIepaTHBHOTO, PEreHePaTHBHOTO M CMECHTEIIFHOTO THITOB.

22. OCHOBHBIE IPHUHIINIIBI TEINIOBOTO PacueTa TEII00OMEHHHIKOB.

23. O0uue XapaKTepUCTHUKU TBEPOTO U KHUAKOTO TOTUINBA, OCHOBHBIC
TIOJI0KEHHUS

TEOPHUHU TOPEHHUS.

24. OnpeneneHne SHTANBINY IPOIYKTOB CTOPAHUSL.
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. Kak nepeBectu Texnuueckue arMocdeps! B mackaan?

. Kak ¢hopmynupyercst 1-i 3ak0H TepMOIHHAMUKN?

. B xaxux enuHANAX H3MepseTcs TemioTa?

. Kak n3Mensiercs TemnoeMKoCTs Ta30B ¢ POCTOM TEMIIEPaTypsI?

. [Touemy cp Gonbe, uem cv ?

. Kak 3agaercs cocras cmecu razos?

. Uto Takoe aanabaTHBIN Tpoiecc?

. Kak n3Mensiercs sHTpOnus raza npu H30TePMUIECKOM PaCHINPEHUU?
. 15t yero oXJaXkAaroT MIMHIP MIPU CKATUH Ia3a B HOPIIHEBOM
Kommpeccope?

10.Kak dpopmymupyercst BTOpOH 3aKOH TePMOIUHAMUKH?

11.M13 kakux TepMOANHAMHYECKUX MIPOLECCOB (POPMUPYETCS LUK
Kapno?

12.IToueMy 1151 BBICOKUX CTEIIEHEN CHKaTHsI IPUXOJUTCS IIPUMEHATh
MHOTOCTYIEHYaThIe KOMITPECCOPHI?

13.ITouemy JIBC nmerot 6oee Boicokuii Tepmuueckuid KITJI, uem
I'TY?

14.TTouemy Tepmudeckuit KI1J] nuzens Beiiie, 4eM y KapOOpaTOpHOTO
nBUrarens’?

15.Kaxk 3aBucut KIIJI IBC oT cTeneHu coxatus?

16.J1n4 pemeHus kakux 3aznad npumenstores I'TY B sHepreTuxe?
17.01 vero 3aBucut Tepmudeckuid KI1J] nuxna Penkuna?

18.YTo Takoe CTeneHb CyXOCTH BOJASHOTO napa?

19.KakoBo Ha3HaYCHUE KOHICHCATOPA B MAPOTYPOMHHON YCTAaHOBKE?
20.Yro Takoe X0IOoAMIBHEIH KO3 durmeHT?

21.Kak yctpoeH TermioBoi Hacoc?

22.ChopMynmupyiTe OCHOBHOW 3aKOH TEILIONPOBOIHOCTH.

23.laiiTe XapaKTepUCTHKY AN HEepeHIINATEHOTO YPaBHEHUS
TEeIJIONPOBOAHOCTH U YCIOBHUI OTHO3HAYHOCTH.

24 Kak pacnpenensiercs TeMIepaTypa o TOJIIKHE UIOCKON 1
[VTHHAPHYECKON

CTCHOK?

25.YKaxuTe OCHOBHbIE CLIOCOOBI MHTEHCU(HKALIUY TPOLIECCOB
TEIUIoNepesayu.

26.B uem cocTouT pru3nIecKnit CMBICT KOAQQUIIMEHTa TerIonepeaadn’?
27.ChopmynupyiiTe 3aKOH KOHBEKTUBHOHN TEIUIOOTIAuH.

28.Yxaxute (pakTopsl, BIMAIOIUC Ha BEIHMYHHY Koddduimenra
TEeIIOOTIAYH.

29.Chopmynupyiite pusmuaeckuii cmeica kpurepues Re, Nu, Gr, Pr, Pe.
30.4Yto0 Takoe onpeAessIomuil pa3mMep, onpenenstonias Temneparypa’?
31.Kak BIusieT pexuM TeUSHUS )KUIKOCTH Ha TEII00Tady Ipu
BBIHYXJICHHOM

JIBIDKEHUH B KaHaJax M MPU BHEITHEM OOTeKaHUU Ten?

32.0numure 0COOEHHOCTH TemI000MeHa MPU KUMIEHUH U KOHJEHCALIH
KHUIKOCTH.

33.Kak nmpeobpasyercs JryqucTast SHeprus, aalomas Ha IOBEPXHOCTh
TBepIOro Tena’?

34.Chopmynupyiite 3akoH u3nydenus: Crepana-bonpimana.
35.MaiiTe onpeieNICHHE CTEIEHU YEPHOTHI Tea.

36./1n5 yero NpUMeHseTCS SKPaHHUPOBAHKE U3TYUIAIOMINX
MOBEPXHOCTEN?

37.0nummTe 0COOCHHOCTH U3ITyIeHHS Ta30B.

38.Kak paccuMTHIBAETCS CIIOKHBIN TEIIOOOMEH?

39.Ha3oBuTe TUIBI TEIUIOOOMEHHBIX aIMapaToB.

40.0nM1mKTe OCHOBHBIE PACUETHBIE YPABHEHUS PEKYIIEPATUBHBIX
TEIUI00OMEHHBIX aIapaToB.

41.IIpoBenure cpaBHEHUE IPSIMOTOYHBIX U IPOTHBOTOUHBIX allapaToB.
42.Yro Takoe cpeaHeapru(PMETHIECKHI U CpeTHET0TapU(PMUICCKHI
TeMITepaTypHbIe HallOPhI?

43.Yto Takoe BSI3KOCTh KUIKOCTH?

44 Kaxkoii hopMynoii onpeaensercs cuia AaBIeHUs )KUAKOCTH Ha
CTEHKY?

45 Yewm oTiM4aeTCs JAMUHAPHOE TEYCHUE OT TYPOYICHTHOTO?

46.Yt0 Takoe KaBUTAINA?

47.Yto Takoe uncio Maxa?

48.Kak npeioXpaHuTh TPyOOTIPOBOJIOB OT THIAPABIMYECKOTO yaapa?
49.0T Kakux napaMeTpoB 3aBUCUT PACXO[ ra3a IIpU UCTCUECHUU U3
cora?
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50.I'ne mpumensiercs coruio JlaBans?

51.YTo0 Takoe CKa4OK yIJIOTHEHUS?

52.Yto Takoe Temneparypa TOpMOKEHHUA?

53.Kak ycTpoeHbI HIMKIOHHBIE allapaThl IS OYUCTKH ra3a?
54.Yrto Takoe nmorpaHu4HbIN CIoi?

55.Y9to Takoe JionaToyHas pemierka?

56.Kaxwue crioco0bl pacibUIMBaHUS KHUIKOCTEH Bam n3BecTHBI?
57.Ha3oBute BUIBI TypOYJICHTHBIX CTPYH.

58.Kak mosy4aroT KUIKHe TOIIMBA U3 TPUPOIHON HedTH?
59.YTo xapaKkTepu3yloT OKTAHOBOE U IIETaHOBOE yucia’?
60.Ut0 Takoe GppaKMOHHBIN COCTAB KHUKOTO TOTIIHBA?
61.Uem ompenensiercs UCIapsieMOCTb KUIKUX TOIUIUB?
62.Ha3oBuTe BHIBI M IOKA3aTENN Ka4eCcTBa HE(YTIHOTO MasyTa.

63.Ha3oBuTe BUIBI B 00JIACTH IPUMEHEHHS HCKYCCTBEHHBIX TOILINB.

64. Kak paccunTsIBaeTCa TEOPETHIECKOE KOTHUECTBO BO3IyXa,
HEOOX0IUMOe

JUTSL CKUTaHUSI OJTHOTO KAJIOTpaMMa TOILTHBA?

65.UT0 Takoe MOJIHOE U HEMOJIHOE CTOPAHUE TOIIUBA?

66.YT0 Takoe rOMOT€HHOE U TeTepOreHHOe TopeHne?

67.B yem cOCTOUT CYIIHOCTh TEOPUH LIETTHOM peakiuu?

68.0nummure 0OCHOBHBIE CTaJIMM BOCIITIAMEHEHUS U PACIIPOCTPAaHEHUS

ImJI1aMCHU
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TecTol miis
CaMOCTOSATEILHOU
IIOATOTOBKH

1. CBs13p MeXK Iy TapaMeTpaMH H30TEPMHUYECKOTO Tpolecca
MPEACTABICHO BbIPA)KEHHEM:

v1/V2=T1/T2

2)[vinv2]Mk-1)=T2/T1

3)p v I=p 2:v 2

4)p 1/p 2=TU/T2

2. YpaBHeHHE pabOTHI I H30TEPMUYECKOTO IIpoIiecca UMeeT BH:
D) I=p(v_2-v_(1)); 2) I=0 3)I=q 4) I=1/(k-1 )-(p_1-v_1-p 2-v_(2))
3. YpaBHeHue Ui pacueTa U3MEHEHHs] BHYTPEHHEH SHepIuu rasa B
M30TEPMHYECKOM TIPOIECcCe UMEET BHI:

1) AU=Q 2)AU=m-c (v«(T_2-T (1))) 3)AU=U _2-U_1 4) AU=0
4. YpaBHeHHe [UIs pacyeTa U3MEHEHHS SHTANbIINY ra3a B
HN30TEPMUUYECKOM MPOLIECCE NPEICTABICHO BBIPAKEHUEM:

1) Ah=c v 2)Ah=c p-(T_2-T (1)) 3) Ah=h_1-h 2 4) Ah=0

5. YpaBHeHHe aquabaTHOTO MpoIlecca B ra3e NpeacTaBICHO
BBIP)KEHHEM:!

1) p-v"k=const 2) p-v*n=const 3)p-v=R-T 4) p-v=const

6. [Toxazarenp agnadatel k onpenensercs mo Gopmyie:

Dk=c p/c v

2)k=c vic p

3)k=c vic p

4)k=c p/c v

7. 3HaueHUE TOKa3aTens aquadaThl 3aBUCUT OT:

1) TemmiepaTypsl; 2) AaBICHHS;

3) 4ncita aTOMHOCTH Ta3a; 4) yaeapbHOTO 00beMa.

8. YpaBHeHue 115 pacueTa MoiBeACHHOM K ra3y TeIuioThl B aquabaTHOM
Ipolecce UMEET BUIL:

1)g=AU+

2) =AU

3) g=0

4)g=c v«(T_1-T 2)

9. OTBenieHHas TEIJIOTA OT Ta3a B afadaTHOM IIPOIEcCe ONPEAENIeTCs
o opmyie:

)g=c p(T 2-T 1)

2) =AU

3) g=0

4)g=c p(T_1-T 2)

10. YpaBHeHHUe T pacdeTa U3MEHEHHS DHTAIBITNY ra3a B ainadaTHOM
Iporecce UMeeT BUA:

1) Ah=0

2) Ah=c p«(T_1-T 2)

3) Ah=h"2-(1-x)+h-x

4) Ah=c II(T_2-T_1)

11. YpaBHenue 1151 pacyeTa U3MEHEHHsI SHTPOITUH B a11a0aTHOM
mporecce NMeeT BUJ:

DAS=m-c vilnv 2/v 1

2) AS=0

3)AS=m-c_ viInT 2/T 1

4) AS=m-c plnp 2/p 1

12. YpaBHeHue 1711 U3MCHEHHUS BHYTPEHHEH 3HEpTuy ra3a B
aanabaTHOM Ipoliecce UMEeT BUJ:

DAU=[m-cl]_v«(T _1-T 2)

2)AU=0

3)AU=Cm-c]_p(T_2-T_1)

4$)AU=Q-1

13. AnnaGatHBIi Ipo1iecc B ra3e B KoopanHaTax P-V mokasaH Ha
JuarpaMme:

1)a;2)06;3)B;4)r.

14. KOHBEKTHBHBIM TEIIIOOOMEHOM HA3bIBAIOT ITPOIIECC MIEpeHOCa
TETIOTHI:

1) oGycroBIEHHBIH HAIMYKUEM TPaAUEHTa TEMIIEPATYPHI;

2) B CTAIMOHAPHBIX MOJISX;

3) B BaKyy™me;

4) ocyiecTBIsIEMbIid TOJBIKHBIMU 00beMaMu (MaKpOCKOTTHYECKUMU
9JIEMEHTaMH CPeJIbl).

15. THTEeHCUBHOCTH KOHBEKTHBHOTO TEINIOOOMEHA H3MEPSIETCSI:
1)B1/(M"*2°k)

2) Br/(M*2'k"4)




3) Br/(mk)

4) Bt/(M"2-ck™4)

16. IHTeHCHBHOCTH KOHBEKTHBHOTO TEILIOOOMEHA OI[CHUBACTCS:
1) koappunmenTomM TerIonepeayy;

2) k03¢ UIHEHTOM HOTJIOLIEHUS;

3) k03¢ HUIIMEHTOM UHTEHCUBHOCTH TEIJIOOOMEHa,

4) K03 PHITHEHTOM TEIIOOTAAYH.

17. I110THOCTH TEIJIOBOTO OTOKA B CTAI[MIOHAPHOM I10JIE /IS
KOHBEKTHBHOTO TEMJI000MEHa HaXOAATCS U3 BBIPAXKEHUS:
1) (q_k )=-\_rpan/d

2) (9 K)=a(T ¢-T x)

3) (q_T)=o-A_rpanT

4) (q_K)=a-F(T ¢-T x)

18. TermoBo# MOTOK NPH Iepeady TEIIOTH KOHBEKTHBHBIM CIIOCOOOM
ompezensercs Kak:

)®=0-(t_(cm-)t x)F

2) ®=C 0-¢[I/100]"4-F

3) @=((t_1+t x)'F)/R_cm

4) ®=k mon-(t (1-)t 2)°F

19. KonuuecTBo TEIIOTHI, OTIABAEMOE WM IPUHUMAEMOE
MIOBEPXHOCTBIO CTEHKH, TIPY KOHBEKTHBHOM TEINTIOOOMEHE
OTIpEIENAeTCS BRIPAKCHUEM:

1)Q=(t_1-t 2)/R_mon ‘F-t

2) Q=M6Ft

3) Q=a-(t_cm-t x)F1

4) Q=k mon-(t 1-t 2)-Ft

20. 3akoH boiuisg — MapuoTtra yrBep:KIaer 4To:

1) p=const, v_i/T_i=const

2) T=const, v_ip_i=const

3) V=const, p_i/T_i=const

4)p'V=m-R'T

21. 3axon I'eii — JItocaka yTBep:KaaeT uTo:

1) p=const,v_i/T i=const

2)T = const, p_i-v_i=const

3)V =const, p_i/T i =const

4p'V=m-R-T

23. 3akon lapns yrBepkaaer 4To:

1) T =const, p_i-v_i=const

2) V=const,p i/T i =const

3) p=const, v_i/T_i=const

4) pV=mR'T

24. Ypasnenue Knaneiipona I Buna umeer Buz:

Dp-V_ p=pRT;2)pV=mRT

3)pV=n-uwRT; 4)pv=R-T

25. YpaBHeHnue MeHieneeBa MpeICTaBICHO BbIPAKEHUEM:
Dp'V=m'R'T; 2) p-V_pn=n-pR-T
3)p'V_uRT;4pV=n-pu-RT

26. YpaBHEHHE COCTOSIHUE UCANBHOTO I'a3a 3allUChIBAETCS B BUJE:
1) pm=V-R'T; 2) mR=p-V'T;

3) pV=mR'T; 4)T-R=m-p-V

27. Bennuuna [JR Ha3bIBaeTcs:

1) ynenbHast ra3oBas IOCTOSHHAS,

2) repmudeckuii K03(UIUEHT MOJIE3HOTO ACHCTBUS,

3) yHuBepcaJbHas Ta30Basi IOCTOSHHAS,

4) X0J0AMIBHBIH KOA(DHUITHCHT.

28. TepmommHaMHUYECKast CHCTEMa, He 0OMEHHBAIOIIASICS TETIIOTOH ¢
OKpYKarolen cpenoi, Ha3bIBaeTCA:

1) OTKpBITOIA;

2) 3aKpBITOMH;

3) U30IMpPOBAHHOM;

4) annabaTHOM.

29. TepmMomuHaMHYecKas cUcTeMa, He 0OMEHUBAIOIIASCS C
OKpYXAaIOLLEH Cpeaoi BEIECTBOM, Ha3bIBACTCS:

1) 3axpsITOH;

2) 3aMKHYTOI;

3) TemIon30IMPOBAHHOM;

4) M30IMPOBAHHOM.

30. TepmouHaMUYecKasi CHCTEMa, HE OOMEHHBAIOIIASACS C




OKpY’Karolllell cpeioil HM dHepruei, HU BELIECTBOM, Ha3bIBAETCs:
1) anguabaTHoii;

2) 3aKpHITOMH;

3) 3aMKHYTOI1;

4) TenI0U30IMPOBAHHOM.

31. TepMorHAMHYECKHH ITPOLIECC, NPOTEKAIONINI KaK B IPIMOM, TaK U
B 00paTHOM HAIPABICHUHN Ha3BIBACTCS:

1) paBHOBECHBIM;

2) 06paTUMBIM;

3) HepaBHOBECHBIM;

4) HEOOpaTHMBIM.

32. IIpouecc nepenayu Temia OT OJHUX MaTEPHAIBHBIX TN K IPYyrUM B
o0IeM cirydae Ha3bIBACTCS:

1) TemyIOBEIM M3ITyUeHHEM; 2) TETIOOTAAYEH;

3) TemIonpPOBOIHOCTHIO; 4) Teruonepenadei.

33. Ecniu Temmiepatypa BO BCeX TOUKaX HPOCTPAHCTBA HE M3MEHSIETCS C
TEUeHHEeM BPEMEHH, TO TeMITepaTypHOE T0JIe Ha3bIBACTCS:

1) ogHOpOIHOE; 2) PABHOBECHOE;

3) craunonapHoe; 4) o0beMHoOE.

34. B meramax nepeziayda TEIUIOThI OCYLIECTBIISIETCS 3a CUET:

1) KomebaHMit MOJICKYIISIPHOH PEIIeTKH;

2) xonebaHUH MOJIEKY B MEXMOJICKYISIPHOM IIPOCTPAHCTBE;

3) cBOOOHBIX DJICKTPOHOB,;

4) cBOOOTHBIX aTOMOB.

35. B xKUAKOCTSX Nepefada TEIUIOTHI OCYIIECTBIETCA 3a CUET:
1) xoneGaHMii MOJEKYISIPHON PELIETKY;

2) KoneOaHUi MOJIEKYI B MEKMOJICKYIISIPHOM IIPOCTPAHCTBE;

3) CTONKHOBEHHE MOJIEKYT,

4) CONpUKOCHOBEHUS CBOOOIHBIX MOJIEKYIL.

36. BennunHa paBHast KOJIMYECTBY TEIJIOTHI, IPOXOAAIICH Yepe3 CTCHKY
om@aapio 1M2 3a Bpemst 1¢ Ha3bIBaeTcs:

1) TepMHUECKUM COTIPOTHBICHHEM CTECHKY;

2) k03¢ HUIIEHTOM TeTIoNepeiauH;

3) IVIOTHOCTBIO TETUIOBOTO ITOTOKA;

4) MOIIHOCTBIO TEIUIOBOTO MTOTOKA.

37. KoanuecTBO TEIUIOTHI, OT1aBAEMOE WM IPUHUMAEMOe
MOBEPXHOCTHIO CTEHKH IUIoMmabio F 3a Bpems t=1c Ha3bIBaeTCst:
1) IIIOTHOCTHIO TEIIOBOTO TIOTOKA;

2) TEIIOBEIM TIOTOKOM;

3) TepMHUECKUM COMPOTHUBIICHUEM;

4) k03 HUIUEHTOM TeIUIONEpEaaYH.

38. KonuuecTBo TEIIOTHI, OTAaBAEMOE WM IPUHUMAEMOE
MOBEPXHOCTBIO CTEHKH IIOMAI0 F 3a BpeMs T Ha3bIBaeTCS:

1) IVIOTHOCTBIO TETUIOBOTO MOTOKA;

2) TEIIOBBIM TIOTOKOM;

3) KOMYECTBOM TEIUIOTHI, IPOLICAIINM Yepe3 CTCHKY;

4) TEepMUYECKUM COTIPOTUBIEHUEM CTEHKU

39. YpaBHeHue U1 pacdyera OTBOAUMOMN TEIIOTHI A1 ukia Jnzens
nMmeet BuI: 1.

l.q 2=c p(T_3-T 2)

2.q l=c v(T 3-T 2)

3.q 0=P-(v*2-v)

4. q ne=h ne+h"2

40. CreneHb nmpeaBapuTeabHOTO paciupenus B mukie IBC
ompezensiercs 1no Gpopmyie:

l.e=v_1/v 2

2.0=p 3/p 2

3.p=T 3/T 2

4.C=C 0

41. Ypasuenue ais pacuera KIIJI nukna PenkuHa npeacrasBieHo
BBIPKCHUEM:

n_t=1-1/e"(k-1) -(A-p"k-1)/(A-1+k-(p-1))
n_t=1-(p"k-1)/(k-(p-1))-1/e"(k-1)

n_t=1-1/e"(k-1)

n_t=(h_2-h 3)/(h_2-h k)

42. Ypasuenue ans pacyera repmuyeckoro KIIJ[ qurarens
BHYTPEHHETO CTOPaHHMS CO CMEIIaHHBIM MOIBOAOM TEIUIOTHI (p = const
u V = const) UMeeT BUI:




n t=1-1/e"(k-1) -(A-p"k-1)/(A-1+k-(p-1))

n_t=1-(p"k-1)/(k:(p-1))- 1/e"(k-1)

n_t=1-1/e"(k-1)

n t=1-T 2/T 1

43. XonoaunbHbli ko3 duument odpatHoro mukina KapHo
OIIpEeIACTCS BRIPAKCHHUE:

1) e x=l mmxma/q 2 =(q_1 [J-ql] _2)/q 2=(T_1 [I-T0_2)/T 2;

2)e x=q 2/(q_1 U-ql] 2)=T 2/(T_10-T_2);

3)e x=q 2/l mmkna=q 2/(q 1 -qJ 2)=T 2/(T 1 -T0 2);

4) e x=1 mmkma/q 1 =(q_1 [1-ql1 2)/q 1 =(T 1 O-TU_2)/T 1;

44. Ypasaenue a1 pacuera trepmudeckoro KITJI npsmoro nukna Kapao
UMeeT BUI:

1) n_t=1-1/e"(k-1) -(Ap k-1)/(A-1+kA(p-1) ) ;

2) n_t=1-(p k- 1)/(ke(p-1) ) 1sA(k-1) ;

3)n_t=1-1/e"k-1) ;

Hhn t=1-T 2/T 1;

45. Io muxiy OTTO paboTaroT:

1) mu3enbHBIE IBUTATEINH;

2) xapOropaTOpHbIE IBUTATENH;

3) mapoBbie TypOHHBI,

4) TerIoBBIe HACOCHI.

46. YpasHeHnue juis pacuera Tepmuueckoro KIIJI neurarens
BHYTPECHHETO CTOPaHMs C HOABOAOM TEIUIOTHI (V = const) BEITJISIUT
Kak:

) n_t=1-1/e(k-1) -(A-p~k-1)/(A-1+k-A(p-1) )

2) n_t=1-(p"k-1)/(ke(p-1) ) /e (k-1 ;

3)n_t=1-1/e"k-1) ;

4)n_t=(h_2-h 3)/(h_2-h k);

47. YpaBHeHHe JUI pacueTa IoJBOJUMON TertoTsl B nukie JIBC npu V
= const UMeeT BUL;

1)q 1I=c V+c P;

2) q_1=0;

3)q 1=c V(T 3 0-T0 2);

4)q l=c P(T 3 [I-T(] 2);

48. YpaBHeHue 1715 pacyera oTBoAUMOM TerioThl B nukie JBC npu V
= const UMEET BU/I:

1)q 2=c V(T 4 0-T0 1),

2)ym-c V(T 50-T0J_1)

3) q_2=0;

4)q 2=m-~c V(T 3 0-TO 2) ;

49. CreneHb CKaTHS IBUTATENS BHYTPEHHETO CTOPAHUS OIPEACIISIETCS
BBIPAXCHHUEM:

D)A=p 3/p 2;

2)e=v_ 1/v 2;

3)p=v_4/v 3,

4)e=C/C 0;

50. Crenenp noBeleHus Aasienus B uukie JIBC onpenensercs kak:
De=v 1V 2;

2) p=v_4/v_3;

3)A=p 3/p 2;

4)p=T 4/T 3;

51. YpaBHeHue Jyig pacueTa 1o JB0AUMOM TEIJIOTHI MPU TTOCTOSSHHOM
nasnennu B nukiie JIBC umeer Bu:

1)q 1=c P(T 3 0O-TC 2);

2)q 1=c V(T 3 [I-T(] 2);

3)q I=R'T:In JP_1/P 2 [1;

4)q 1=c P(T_2 [J-TC1_1);

52. Ecnu k03 (hULHEHT OTpaXkeHHs paBeH 1, TO TEJO SIBISETCS:

1) abcomroTHO OeNbIM;

2) abCOIOTHO YSPHBIM;

3) abcoOTHO MPO3pAYHbIM;

4) cepbIM.

53. Ecniu KO3 QUIMEHT MOTJIONIEHHS PaBeH 1, TO TENO SIBISCTCS:

1) abcomoTHO OenbIM;

2) abCOJIOTHO YEPHBIM;

3) abCOIOTHO TPO3PAYHBIM;

4) cepbiM.

54. TINOTHOCTh OTOKA SHEPTHH MPH MEePEAavr TeIUIOThHI U3TyICHHEM




omnpezensercs Io Gpopmye:

1)®=C 0-[)-[1/100]J"4-F;

2)q=a-(t_cT-t X );

3) =0 (t 1t 2);

4) E=C_0-e[)-[T/100]J"4;

55. MoOIHOCTB TOTOKA SHEPTHH MIPH TIePeAadn TEINIOTHI H3ITyIeHAEM
ompenensercs mo Gopmyie:

1) Q=C_0-e[1-[1/100]1"4-F-T;

2) ®=C 0-e[1-[I/100]01"4F;

3) d=\/6(t_1-t 2 )F;

4) ®=a-(t_ct-t x )F;

56. 3akon Credana bonpiMana npu JTy4uCTOM TeIIOOOMEHe
MPE/ICTABJICH BEIPAXKCHUEM:

1) I=dE/d\;

2)E IAI=E A+E R+E [I;

3) E=c_0-e[J-[I/100]1"4 ;

4) E D®=E+R+E IIAL;

57. Kpurepuit Hyccenbra apnsercs:

1) xpuTepuem ruapoAMHAMUYECKOTO 10A00ue;

2) KpUTEpUEM TEILIOBOTO TIOJ00MS;

3) xpurepueM anudhy3HOHHOTO TTOX00NS;

4) xpuTepueM Harpena Tena.

58. Kpurepuii KOHBEKTUBHOTO TiepeHoca TeIoThI (unciao CTeHTOHa)
XapaKTepu3yeT:

1) yBenuaenne TemuooOMeHa 3a CuéT KOHBEKINH;

2) COOTHOIIEHNE KOHBEKTUBHOTO ¥ MOJIEKYJISIPHOTO MIEPEHOCOB
TEIUIOTHI;

3) COOTHOIIEHNE CKOPOCTH TEePEHOCa TEIUIOTHI U IMHEHHON CKOPOCTH
MOTOKA;

4) nogoOue CKOPOCTHBIX U TEMIIEPATYPHBIX MOJICH.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUIIJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon Hazpanue Hposepsemere
WHIIKATOPHI Copnep:xaHue pabOTHI

paboThI padoTHI N

KOMITeTeHIUit

P1 Konrtponbshas OIIK-6-31;0TIK-6- | KoHTposbHas paboTa MpeacTaBiseT COO0H BBIMTOTHEHNE

paboTka 32;0I1K-6-Y 1;0IIK- | vHIUBHIYaIBHOTO 3alaHMs, IPEACTABIIONIET0 cOO0H pemeHue
6-Y2;0I1K-6- YeThIpex 3a/1a4 [0 TEXHUYECKOW TePMOJUHAMUKE U ABYX 3a/1a4 MO
B1;0IIK-1-31;0I1K- | TreruioMmaccooOMEHY HITH TOPSHHUIO TOTUIHBA.
1-32;0I1K-1- 3amaun OGepyTcs U3 3aJaYHHKA 110 TEIIOTEXHUKE MO0 YCMOTPEHHIO
V1;0IIK-1-Y2;0IIK |npenonasarens.
-1-Y3;0I1K-1- Pemienue MokeT BBIMONHATHCS Kak B eyaTHOM Bue B Microsoft Word,
B1;0IIK-1-B2 TaK U B pyKOIIUCHOM BUJE B TETPAIH.

P2 Jlaboparopras OIIK-1-31;0I0K-1- | JIabopaTopHas paboTa BeAeTCs B TPOTPaMMHOM IIPIIIOKESHIH FITH
pabora V1;0IIK-1-Y2;0IIK | MmeTomom moadopa KCIEPHMEHTANBHBIX JAHHBIX C TTOCIEIYIOIIM
"Onpenenenue -1-Y3;0I1K-6- nepepacyeToM U CpaBHEHHEM
MOKa3aTes V1;0I1K-6-B1
TOJIUTPOTIBI
mpoiecca
pacimpeHus
BO3IyXxa"

P3 JlabopaTopnas OIIK-1-31;0IIK-1- | JIabopaTopHas paboTa BeeTCs B MPOTPAMMHOM TPHIOKEHHN HITH
pabora V1;0IIK-1-Y2;0IIK | MmeTomom moadopa SKCIEPHMEHTANBHBIX JaHHBIX C ITOCIEIYIOIIM
"OnpeneneHue -6-Y1;0IIK-6-B1 repepacuyeToM 1 CpaBHEHUEM
cpenHel MaccoBoi
n300apHOi
TEMI0EMKOCTH

BO3Iyxa"




P4

Jlaboparopras
paboTa
"UccnenoBanue
MPOIIECCOB
W3MCHCHUS
apaMeTpoB
BJIQYKHOTO BO3ayXxa"

OIIK-1-31;011K-1-
V1;0I1K-1-Y2;0ITK
-6-Y1;0TIK-6-B1

JlabopaTtopHas paboTa BefeTcs B IPOTPaMMHOM IPHIOKEHHH HITH
METOZOM 110/100pa SKCIIEPUMEHTAIbHBIX JAHHBIX C TOCJISYIOINM
HepepacyeToM U CpaBHEHHEM

P5

JlaGopaTopHas
pabora
"Onpenenenue
kodPunmenrta
TEIUIOOTIAauH OT
TOPU30HTAILHOM 1
BEPTUKAIBHON TPYyO
OJIMHAKOBOTO
JMamerpa,
M3TOTOBIICHHBIX U3
OJHOTO Martepuana”

OIIK-1-31;011K-1-
V1;0I1K-1-Y2;0ITK
-6-Y1;0TK-6-B1

JlaGopaTopHas paboTa BeaeTcs: B MPOTPaMMHOM MPHIOKEHUN HITH
METOZOM 110/100pa SKCIIEPUMEHTATIBHBIX JAHHBIX C MOCJIEYIOIINM
HepepacyeToM U CpaBHEHHEM

P6

JlaGopatopHas
pabota
"Onpenenenue

k03¢ punueHTa
TEIIONPOBOIHOCTH
TETUTON30JISIIIHOHHBI
X MaTepUaioB
METOJIOM IIJIaCTUHBI"

OIIK-1-31;011K-1-
V1;0IK-1-V2;011K
-6-Y1;0IIK-6-B1

JlabopaTtopHas paboTa BeAETCS B IPOTPaMMHOM HPHIIOKCHIH HITH
METOJIOM TTOA00pa SKCIEPUMEHTATBHBIX JAHHBIX C TIOCIIEIYIOIIAM
nepepacyeToM U CpaBHEHHEM

P7

Jlaboparopras
pabota "CBobonHas
Y BBIHY)X]ICHHAS
KOHBEKIHS U151
TOPU30HTAJIBHOM
TpyOBI"

OIIK-1-31;0I1K-1-
V1;0IIK-1-Y2;0IIK
-6-Y1;0IIK-6-B1

JlabopaTtopHas paboTa BefeTcs B MPOTPaMMHOM IPIIIOKECHIH FITH
MCTOOOM Hoz[60pa OKCTICPUMEHTAJIBHBIX JaHHBIX C MOCICAYIOINUM
nepepacyeToM M CpaBHEHHEM

P8

Uccnenosanue
TEIJIoNEepeIavyy B
peKyIepaTuBHOM
TEMI000MEHHOM
arnmapare

OIIK-1-31;011K-1-
V1;0I1K-1-Y2;0ITK
-6-Y1;0IK-6-B1

JlabopaTtopHas paboTa BeAETCs B IPOTPaMMHOM HPHIOKCHHH HITH
METOJIOM T10100pa SKCIIEPUMEHTAIBHBIX JAHHBIX C TIOCIIETYIOIINM
mepepacyeToM M CpaBHEHHEM

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

®DopMoii TeKyIIero KOHTPOJIS ABJSIOTCS KOHTpoJbHbIe paboTel (OITK-1.1-31, OIIK-1.1-Y1, T1K-1.4-31, T1K-1.4-V 1, I[IK-1.4-B1).
Hwxe npencrabieHbl 00pa3isl OMIeTOB U KOHTPOJIBHBIX pa0OT B MUCBMEHHOU (hopMe.

®ezepanbHOE roCy1apCTBECHHOE ABTOHOMHOE 00pa30BaTENbHOE YIPEXKACHHE BBICLIETO 00pa3soBaHs
HAIITMOHAJIbHBIN NUCCIIEJOBATEJIbCKU TEXHOJIOTMYECKNM YHUBEPCUTET « MUCuC»
HosoTpontxuii ¢pumman

Kadenpa meranmyprudeckux TEXHOJIOTHIA U 000PyIOBaHUS

KOHTPOJIbHASI PABOTA Ne 1

BUJIET Ne 0

Juciumnza: «TernoTexHuka»
Hanpasnenue: 22.03.02 «Metamtyprusp»
®opma oOydeHHs: OIHASL
®dopma npoBeeHUs KOHTPOIBHON paboThl: MUCbMEHHAS

1. TlonsTHe TormBa. JlaiTe KiaccupUKAINIO TOIIHBA IO IPOUCXOKICHUIO U arperaTHOMY COCTOSTHUI0. OMUIIATE XUMHYSCKAN
COCTaB Pa3IMYHBIX BUIOB TOIUINBA.
3agaua 1. Ompenenure cocTaB roproueii Macchl yriis no cneayromum gaaaeiM: Cp=50%, Hp=4%, Sp=6%, Op=10%, Np=1%,

AC=26%, WP=5%.

3amaga 2. OmpenenuTe BBICIIYIO TEIUIOTY CTOPAHUS TOPIOYEH 1 Cyx0# Macchl yIiis Mapku [, ecim M3BECTHBI CIISAYIONIHE BETHINHEL:
HH3IIas TeIUI0Ta cropaHus paboueit maccsl =26600 xJ[x/kr; Hp=4,6%; Ap=25%; Wp=10%.

3agaua 3. Onpenenure KOJUYECTBO MPOLYKTOB CrOpaHus Mpu ropeHuu 4 M3 tomnusa, cocrosiero u3z 90% CH4, 3% CO2 u 7% N2,
ecii Ko unmeHT n3opITKa Bo3ayxa 1,11.

CocraBui:




3aB. xapenpoit MTuO
«1» centsa6ps 2020 r.

DenepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE

BBICIIIETO 00Pa30BaHUS

HAITMOHAJIbHBIN UCCIIEAOBATEJILCKUI TEXHOJIOTUYECKU YHUBEPCUTET «MHUCHC»
HosoTpontxuii ¢pumman

Kacgenpa MeTamrypruaeckux TEXHOIOTHH U 000pyIOBaHHS

KOHTPOJIbHASI PABOTA Ne 2
BUJIET Ne O

Juciumiuna: «TennoTexHukay

Hanpasnenue: 22.03.02 «Meranmyprus»

®Dopma o0ydeHHs: OIHASL

®dopma npoBeiIcHNsT KOHTPOJIBHON PabOThI: MUCHbMEHHAS

1. PexynepaTuBHbIE TETUIOOOMEHHUKH. JIaTh OO0 XapaKTEPHCTHUKY TEIIOBOH paboThI pexynepaTopoB. Onmcats ux
IperMyIEecTBa U HEAOCTATKH.

2. Meroanieckue 1edy ¢ mararoum nogoM. Onucarb KOHCTPYKIIMIO, Ha3HA-4e€HUE, 0COOCHHOCTH PaboThI, IPEUMYIIECTBa U
HEJOCTAaTKH.

3agaga 1. OmpenenuTs WIOMAAh HOBEPXHOCTH TEIIIO0OMEHa PEKYIIEPaTHBHOTO BOIOBO3AYIIHOTO TEMI000OMEHHUKA IIPU
HPSIMOTOYHOH CXEMeE JIBHXKEHHUS TCIUIOHOCUTENIEH, €CIIM MacCOBBIH pacxo Bo3ayxa 15 Kr/c, cpeHui Ko GHUIUEHT TerIonepeadn
ot Bo3xyxa k Boje 27 Br/(M2.0C), HawansHas Temneparypa Bo3ayxa 480 oC, koHeuHas Temiieparypa Bozayxa 200 oC, HavanbHas
temneparypa Boasl 30 oC, koHeuHas TemnepaTtypa Boasl 100 oC.

3agaua 2. B npoTHBOTOYHOM MApOBOASHOM TEIUIO0OOMEHHUKE BOJa HarpeBaercs napom ot temneparypsl 20 oC 1o 65 oC. B
pe3ysbTaTe MHTEHCU(UKALUK TEIII000MEeHa TeMIIepaTypa IoJorpeBa Boibl MoBbIcHIach 10 70 oC npy HEM3MEHHOM PacXoie BOJIbI
2 xr/c. OnpenenuTs, Ha CKOJIBKO YBENUIMIICS KO3 (UINEHT TeIUTonepeiadd Py HEM3MEHHOH IO TEII00OMEHHOM
MOBEPXHOCTH.

CocraBui:

3aB. kadenpoit MTuO

«1» centsa6ps 2020 r.

®DopMoit MPOMEKYTOUHOH aTTecTalluy Mo AucHuILInHe spisercs sk3amer (OIMK-1.1-31, OIIK-1.1-Y1, OIIK-1.1-B1, T1K-1.4-31,
IK-1.4-V1, TIK-1.4-B1).
Hwxe npencrasien obpasen Ouiera A 9k3aMeHa, MPOBOAMMOTO B TUCBMEHHOH (opme.

DenepalibHOE TOCYIApPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE

BBICIIIETO 00pa30BaHUS

HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKHIT TEXHOJIOTMYECKUI YHUBEPCUTET «MUCuC»
Hosotpowutkuii gpumman

Kadenpa Merammypruaecknx TEXHOJIOTHH B 000pYJOBaHUS

BUJIET K OK3AMEHY Ne 0

Jucnummaa: «TermoTexaukay
Hamnpasnenue: 22.03.02 «Mertamayprus»
dopma 00yJeHHs: OTHAS

®dopma npoBeICHUS PK3aMeHa: MTMCbMEHHAas

1. Maiite onpenenenue Tommpy. Kiaccudukaius Tomimsa 1o npoucxoXJIeHUI0 U arperaTHOMY COCTOSTHHIO. OTHIINTE XUMHYECKHA
COCTaB Pa3IMYHbIX BUIOB TOILUIMBA.

2. PexynepatuBHbIe TeTUI000MeHHUKH. JlaiiTe 00IyI0 XapaKTepUCTHKY TEILIO-BOM PabOTHI PEKyIepaTopOB, BUIBI PEKYIIEPaTOPOB.
Ilepeuncnure TpeGoBaHus, IPEAbABISIEMbIE K peKyneparopaM. [IpenMyiiecTBa u HEJOCTATKH PEKyNepa-THBHBIX
TEII000OMEHHHUKOB.

3amada 1. Onpenenute COCTaB roprOYeii MacChl YIJIs, €CIIH COCTaB ero pabodel Macchl cienyronwmii, %: Cp=50, Hp=4, Sp=6, Op=4,
Np=3, AC=31, WP=3.

3agaua 2. Onpenenure AeHCTBUTENbHBIA 00bEM BO3/lyXa MpU roOpeHnu 2 M3 TOIuMBa, cocrosiero u3 97% CH4, 1% CO u 2% N2,
eci Ko punreHT n3obITKa Bo3ayxa 1,12.

3amaga 3. OnpenenuTh IIOMAIh HOBEPXHOCTH TEIIO00OMEHa PEKYIIEPATHBHOTO BOIOBO3AYITHOTO TEIIIOOOMEHHHKA TTPH
MPOTHUBOTOYHON CXeMe ABMIKEHUS TEIIOHOCUTENEH, €CII MAaCCOBBIN pacxoj Bo3ayxa 18 kr/c, cpenuuii koahHUumenT
Terionepenayn oT Bozayxa K Boje 30 Bt/(M2.0C), HavanbHas TemnepaTypa Bozayxa 470 oC, koHeuHas TemnepaTtypa Bosayxa 220
oC, HauanbHas Temreparypa Bojisl 30 0C, xoneuHas remrneparypa Boabl 100 oC. Onpenenuts Takke pacxo] BOJIbI uepes
TEII00OMEHHUK.




CocraBui:

3aB. kadenpoit MTuO

«_» 2020 1.

JucrannuonHo 3x3aMmeH nposoautrcs B LMS Canvas. Dk3aMeHaIlMOHHBIN TeCT cOAepKUT 42 3ananus. Ha pemenue orBoaurcs 1,5
Jaca.

OO6pa3er 3a1aHuii U151 9K3aMeHa, IPOBOAMMOTO AucTaHimoHHO B LMS Canvas (OIIK-1.1, I1K-1.4):

ITK-1.4-31

1) Kaxoe TOmmBo SBISETCS HCKYCCTBECHHBIM?

1.T'oprouwnii cnanen

2.JIpeBecHblit yroib

3.Hedts

2) B xakux GopcyHKax yepe3 Teno GOPCYHKH MPOXOIUT TONBKO 8-12% Bo3/yxa, a OCTaIbHOW BO3-AyX MOCTYMAET MO CIEIHaTbHBIM
KEepaMUYECKUM KaHayiam?

1.Huskoro gaBmeHus

2.BBICOKOrO JaBieHUs

3.CpenHero aBieHUS

3) Kak Ha3bIBatoTCsl OTHEYHOPHBIE MaTepuaisl ¢ cogepskanueM Al203 6omxee 90 %
1.KopynnoBbie

2.MynnutoBsle

3.1llamoTHEIE

OIIK-1.1-Y1

1) Tlpu kaKo# TONIMHE HATPEBACMBIX 3arOTOBOK HE pallMOHAJIeH JBYCTOPOHHUN HAarpeB?
1.Menee 100 MM

2.bonee 100 MM

3.bonee 200 mm

2) KakoBo npenMymiecTBO KepaMUIeCKUX PEeKyNnepaTopoB Mepe MeTAITHYECKUMU ?
1.boree BbIcOKas TeMIepaTypa I10JJ0rpeBa Bo3ayxa

2.bonee BbICOKAsk TEPMETUYHOCTh

3.MeHnbune rabapuTHbIE pa3Mepsl

I1K-1.4-B1

1) Kaxoe xommaecTBo yriiepoaa Oyaer comepkarhes B pabouei Macce yriis IpH yMEHbIIEHHH ero BirakHocTH ¢ 20 10 10 %, eciu
npu BraxsHocTu 20 % coxepkanue yraepoaa 45 %? OTBET OKpyIIUTe 0 LENbIX 3HaUeHUH.

2) Kakoe xonudecTBoO Kuciopona tpedyercs i coxxuranus 50 M3 CO? OTBET OKPYIIIUTE A0 IETbIX 3HAYCHHM.

3) Uemy OymeT paBHA HHU3IIAS TEIUIOTA CrOpaHMs pabodel Macchl ra3000pa3HOro TOINIHBA cieayrommero coctasa: CH4p =70 %,
COp=15 %, H2p=5 %, N2 p=10 %. OTBeT OKpyrIuTe J0 UEIBIX 3HAYCHUH.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IIpu oreHKe pe3ynbTaTOB 3aLIUTHI OTYETOB 10 Ta00PATOPHEIM paboTaM HUCIONIb3yeTCss OMHApHAs CHCTEMa, KOTopast
nperycMaTpUBAET CIEAYIOIINE Pe3yNbTaThl U KPUTEPUH OLIEHUBAHMUS:
"3a4TeHo", eclM BHIITOITHEHHBI BCe 3aJaHUs Ta00paTOPHOH pabOTHI, CTYJICHT OTBETHII Ha BCE KOHTPOJIEHBIC BOIIPOCHL.

"He 3auTeHo0", eCli CTY/ICHT HE BHIITOIHHI WIN BBIITOIHHI HENIPAaBIIIBHO 3aaHNs T1a00PaTOPHOI paboTHI, CTY/ICHT OTBETHII HA
KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMM HITH HE OTBETHII Ha KOHTPOJIbHBIE BOIIPOCHL.

B cucTeme oneHKH 3HaHUH, YMEHHI W HABBIKOB IO PE3yNIbTaTaM MIPOBEICHH KOHTPOJIBHBEIX padoT B MICEMEHHOH (opme
UCTIONB3YIOTCS CIEAYIOIINE KPUTEPHH:
OrneHka "oTIHYHO" CTaBUTCS 3a MOJTHOE OBIAJEHUE COAEPKAHUEM ydeOHOTO MaTepuaa, BllaJeHue NOHATUIHHBIM annapaToM,
YMEHHUE pelaTh NPaKTHIeCKHe 3a/1auH, JJOTHIHOE H3JI0KECHHE OTBETA.
OreHka "XOpoIIo" CTAaBUTCS, €CIN CTYAEHT IIOJHO OCBOMII YIE€OHBIH MaTepHall, BIaJeeT MOHATHHHBIM allapaToM, OCO3HAHHO
IpUMEHSET 3HaHHs AT pelIeHNs IPaKTUUeCKUX 3a/1a4, TPaMOTHO M3JTaraeT OTBET, HO COfep KaHue U (hopMa OTBETa UMEIOT
HEKOTOPbIe HETOYHOCTH.
OreHka "yJIOBIETBOPUTEIHHO" CTABUTCS, €CIIH CTYACHT OOHAPYKHUBACT 3HAHNE U TOHUMAHNE OCHOBHBIX ITOJIOKEHUH yaeOHOTO
MaTtepuaa, HO 3JIaraeT ero HEeloJIHO, HeTIOCIEA0BAaTEeIbHO, JOIYCKAaeT HETOYHOCTH B ONIPEeIeHNE TOHATHIH, B IPUMEHEHUH
3HAHUH IS pelleHus NpaKTHIeCKHX 3aJay.
OreHKa "HEYIOBIETBOPHUTENBHO" CTABUTCS, €CIM CTYJCHT UMEET Pa3pO3HEHHBIE, OECCHCTEMHBIC 3HAHUS, HE YMEET BBLICIIATD
TJIaBHOE M BTOPOCTENEHHOE, AOIyCKAeT OMMOKN B ONPEeIeHNE MOHATHH, HCKaKaeT UX CMBICI, OECTIOPSI0YHO ¥ HEYBEPEHHO
u3MIaraeT Ma-Tepual, He MOXKeT IPHUMEHATh 3HaHHA AT PEIleHUs IPAKTUUECKUX 3a/1a4; 3a [IOJTHOE He3HAHUEe U HEMOHHMaHHe
y4eOHOr0 Marepuana.

Kpurepun oneHKH 0TBETOB Ha HK3aMeEHE, IPOBOAMMOM B MICEMEHHOH (opme:
Ouenka «OTIMYHOY» CTABUTCSI, €CJIM OTBETHI HA BCE BOIPOCHI OMIIETa M3JI0KEHBI MOJTHO (B paMKax IIPOrpaMMbl Kypca Hiln
JEKIMOHHOTO Kypca) ¥ TouHo. OOydaromuiics oka3ai CriocoOHOCTh CaMOCTOSITENILHO MBICIHTb, SICHO U ITOCIIEI0BATEILHO
M3/IaraTh CoJepKaHne OTBETa, yMEHHE 0000IaTh MaTepHa, AeNaTh BEIBOJIBI, PEIIaTh IPAKTHUECKUE 3a1a9H.

OreHka «XOopoIoy» CTaBUTCS, €CIIM BOIPOCH B LIEJIOM PACKPBITHI, HO H3JI0’KEHBI HEJJOCTATOYHO MOJIHO (He MeHee, yeM Ha 80 — 90
%), 1100 B OTBETE COJIEPKATCSI HETOUHOCTH (B 3HAUCHHAX TEINIOTEXHMUYECKHUX MOKa3aTeNel, Ha3BaHUN TepPMUHA IIPU TOHNMaHUH
€ro CyTH H T.11.).
OreHka «Y ZOBICTBOPUTENBHOY CTABUTCSA, €CIIH H3T0KEHHE KaXJ0T0 BOIIpoca He MeHee, ueM Ha 60 %, rpyOsie omuoKku B
Kinaccu(uKanysx, TPAKTOBKE OCHOBHBIX ITOHATHI, 3HAYCHUSX TE-IUNIOTEXHMYECKHUX oKa3aTenei u T.1. He3naHue oxHOTO M3
BOIIPOCOB MO>KET OBITH KOMIICHCHPOBAHO ITOJIHBIM H3JIOKEHHEM OTBETa Ha Jpyroi Borpoc. HemocnenoBarenbHOE H3I0KEHIE
MaTtepuaina, HeyMEeHHE J1e/IaTh BEIBOIBI.
Ouenka «HeynoBneTBOPUTENIBEHOY» CTABUTCS, €CIIU OTBETHI Ha BOIIPOCHI OTCYTCTBYIOT MJIM PacKpBITHI MeHee, yeM Ha 60 %, nmoaMena
OJJHOTO BOIIPOCA JIPYTMM, HaJIM4ue IInapranky. He3sHaHne OCHOBHBIX NOHATHH M ITOJIOXKEHUH TEMBI.

Kpurepun oneHKr KOHTPOIBHBIX PadOT M OTBETOB Ha K3aMEHE, IPOBOAUMBIX B JUCTaHIMOHHOH (opme B LMS Canvas:
90 < IIpoueHT BepHBIX 0TBeTOB < 100 - OTIMYHO

75 < IIpoueHT BepHBIX 0TBETOB < 90 - XOpo110

60 < IIponeHT BEpHBIX OTBETOB < 75 — yIOBIETBOPUTEILHO

6. YHEBHO-METO/JUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH

3arnasue Bubauoreka

M3parenscTBo, rof, 21. aapec

JI1.1 |Tloxm Temrorexuuka: Y4eOHHK M.: Bercmr. mk, 1999,
pen.B.H.Jlykanuna
JI1.2 |non. pen. M.I. TermoTexHuKa: yaeOHUK M.: U1 "Axanemus", 2013,
ITaTposa
JI1.3 |H.I'. Kynuuuna TermoTexHuka Hosotpounkx: HO HUTY MUCuC, 2015,
METaJUTypTHYECKHX TTeUeH: http://elibrary.misis.ru/action.php?
YuebHoe nmocobue kt path info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=10575
JI1.4 |H.N. Crosnos, C.C. Teopernueckue OCHOBBI Craspomnous : CKOY, 2014,

CMmupHoB, A.B.
CMupHOBa

TEIUIOTEXHHUKHU: TeXHIYECKast
TepMOJMHAMUKA U
TemIoMaccooOMeH : yueOHoe
nocob6ue

http://biblioclub.ru/index.php?
page=book&id=457750




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.5 (IO. B. OBUNHHUKOB, OCHOBBI TEMIOTEXHUKH: Hosocubupck : HoBocubupcxuit
C. JI. Enuctparos, 1O. |yyeGHHK roCylapCTBEHHBII TEXHUYECKUI
. Hlapos yausepcurer, 2018,
https://biblioclub.ru/index.php?
page=book&id=575262
JI1.6 |JIudpenuesa JI. B. Tennorexnuka: yueOHoe Kemepogo : KemepoBckuit
nocoOue TEXHOJIOTHYCCKUI HHCTUTYT IHIICBOI
npoMbIieHHocTH, 2010,
https://biblioclub.ru/index.php?
page=book red&id=141513
JI1.7 | TI. A. Barpakos, B. C. | Teoperudeckue 0CHOBbI Omck : OMCKH# TOCYAapCTBEHHBIN
Bunnuenko, H. A. TEIUIOTEXHHUKH: YIeOHOE TeXHUYECKUui yHuBepcutet, 2020,
Osepos, B. B. nocobue https://biblioclub.ru/index.php?
JlyneHios page=book red&id=682942
JI1.8 | Kynunos 1. B. TeopeTuueckre OCHOBBI Camapa : Camapckuii rocy1apCTBEHHBIH
TEIUIOTEXHHUKH: yIeOHOe APXUTEKTYPHO-CTPOUTETHHBII
nocobue yHUBepcuTeT, 2013,
https://biblioclub.ru/index.php?
page=book red&id=256110
6.1.2. Jlono/iHUTEIbLHAS JINTEPATYpa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311. aApEC
JI2.1 |Ilon pen. TennorexHuka M.: MUCuC, 2002,
B.A KpuBananHa METaJUTypPTHYECKOTO http://elibrary.misis.ru/action.php?
MIPOU3BOJICTBA: Y4el. mocodue kt path_info=ktcore.SecViewPlugin.actio
B2-XT ns.document&fDocumentld=3466
http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=3516
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOI, 371. anpec
JI3.1 |B.JIL I'ycoBckuii, A E. | Teopernueckue OCHOBBI M.: MUCuC, 2002,
JIudrm pacueToB nedeii: YueOHo- http://elibrary.misis.ru/action.php?
METOIHUYecKoe ocodne kt path info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=1581
JI3.2 | H.I. Kynuuuna Termnorexuuka: JlabopaTropHsbIit Hogotpouuk: HO HUTY "MUCuC",
MIPaKTUKYM 2017, http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=12141
6.2. IlepeyeHs pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
91 | KubepJlennnka www.cyberleninka.ru
32 |H HATY "MUCuC" www.nf.misis.ru
33 | Poccuiickas HaydHas aneKTpoHHAs OHONIHOTEKa www.elibrary.ru
24 |H2b HUTY "MUCuC" www.elibrary.misis.ru
6.3 IlepeueHb MporpaMMHOro odecneyeHus
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 Kowmmac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 |Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.5 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.6 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.7 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.8 | Bbpaysep Google Chrome
1.9 Microsoft Teams
I1.10 | Bpayzep Opera

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX




7. MATEPUAJIBHO-TEXHUMYECKOE OBECIIEYEHHE

Ayn.

Haznauenue

OcHarnienne

212

VYuebHas  aymuropus  JUIA  3aHATHH
JIEKLIIHOHHOTO THUIA, HMpaKTHYECKUX
3aHATUI

Kommzext yue6HO# Mebenu Ha 44 mecT Ut 00ydarommxcs,
1 cranyoHapHBIH KOMIIBIOTED UL IIpernojaBaTens C
BEIXOZIOM B HHTEPHET, MPOEKTOpP, SKPaH HACTCHHBIH, JOCKa
ayIuTOpHas MeIoBasi, BeO Kamepa, KOJIOHKH,
nuieH3nonHsle  mporpamMmbel - MS  Office, MS  Teams,
antuBupyc Dr.Web.

224

VYuebnass maboparopusi (KOMIBIOTEPHBIN
KJIACC)

Komrmutekt yuebnoit mebenu Ha 12 mecT A oOydaromumxcs,
12 crauMoHapHBIX KOMIIBIOTEPOB JJsl  CTYICHTOB, |
CTAIlMOHAPHBIN KOMIBIOTEpP JUIsI MpermojaaBaTens (Bce C
BBIXOJIOM B HHTEPHET), IPOEKTOP, OKpPaH HACTEHHBIMH,
KOMMYTaTop, AOCKa ayIWTOpHas MeloBas, BeO Kamepa,
noctyn k OUOC VYuuepcurera MUCHUC wyepe3 nuuHBbIN
xabmaer Ha marpopme LMS Canvas u Moodle,
nuieH3nonHsle mporpamMmbel MS  Office, MS  Teams,
antuBupyc Dr.Web.

224

VYuebnass maboparopusi (KOMIBIOTEPHBIN
KJIACC)

Komrmutekt yuebnoit mebenu Ha 12 mecT A oOydaromuxcs,
12 craunMoHapHBIX KOMIIBIOTEPOB JJsl  CTYICHTOB, |
CTAIlMOHAPHBIN KOMIBIOTEp JUIsI TpermojaaBaTens (Bce C
BBIXOJIOM B HHTEPHET), IPOEKTOP, OKpPaH HACTEHHBIMH,
KOMMYTaTop, AOCKAa ayIWTOpHas MeloBas, BeO Kamepa,
noctyn k OUOC VYuuepcurera MUCHUC wyepe3 nuuHbIH
xabmaer Ha marpopme LMS Canvas u Moodle,
nuieH3nonHsle mporpamMmbel MS  Office, MS  Teams,
antuBupyc Dr.Web.

8. METOJJUYECKHUE YKA3AHNUSA J1JI51 OBYYAIOIIIUXCA

OcBoeHHE ANCLIUIUINHEI IPEATIOIaracT Kak poBe/IcHue TPAAUIIMOHHBIX ayJTUTOPHBIX 3aHATHI, Tak M pabOTy B ANEKTPOHHOH
nHpopMannonHo-oopazoparensHoii cpene HUTY «MUCuCy» (OQUOC), 9acThio KOTOPOIt HEMOCPEACTBEHHO peIHA3HAUYCHHOH IS
OCYIIECTBIECHH 00pa30BaTEIBHOTO Ipolecca ABIIeTca DIEeKTPOHHbIA 00pa3oBaTenbHsIil pecypc LMS Canvas.

PexomeHanuu o ycremHoMy OCBOCHHUIO Kypca B TPaIUIIMOHHOH Gopme.

J1s1 yCHenHoro YCBOCHHSI TEOPETHIECKOTO MaTepraia HEOOXOIUMO PETyISIPHO MOCEIaTh JICKINH, TIEPEUNTHIBATE JICKIIMOHHBIH
MaTepHall, 3HaYMTeIbHOe BHUMAHHUE YACNSATh CAMOCTOSTEIbHOMY H3YUEHHIO TUCIUTIMHBL.

YcnemHoMy OCBOCHHIO Kypca TakKe TIOMOKET Be/ICHHE TEPMHHOJIOTHYECKOTO CI0Baps, YTO MO3BOJIUT ObICTpEE YCBAUBATD
TEOPETHUYECKUH MaTepHall, TpaMOTHO CTPOUTH CBOIO peyb IIPU YCTHBIX M MHICHMEHHBIX OTBETaX.

IIporpamma AUCHUILTHHEI BKJIIOYAET MPAaKTUIECKUE U Ta0OPaTOPHBIE 3aHATHS, BBINOTHEHHE JOMAIIIHETO 3aJaHusl.

JlomairHee 3a/ilaHUe OTJIMYACTCS 3HAUUTEIBHBIMU 3aTPaTaMH BPEMEHH U TPeOYeT OT CTy/IeHTa 3HaHHUH JISKIIMOHHOTO MaTepuaia 1
OoubIIOr0 BHUMaHuUs. B CBSI3M ¢ 3THM, TIpH TUTAHUPOBAaHWH CBOEH CaMOCTOSITEIFHOM pabOTHl BaM CIIEAyeT YUUTHIBATh, YTO IPOITYCK
JICKIIMOHHBIX 3aHATHH ¥ HEBHIMATEIHHOE OTHOIICHNE K H3YUCHUIO MAaTEPHaJIa CYIIECTBEHHO OCTIO0KHHUT BBIIIOJTHEHHE JOMAIITHETO

3aJIaHus.

OdopMIIEHHOE B COOTBETCTBHH CO CTAaHIAPTaMH JOMAIIHEE 3a/IaHKe caaeTcs Ha Kadeapy MeTauryprudecKix TeXHOIOTHH U
obopynosanus. /lomanHee 3a1aHIe CYUTACTCS 3aYTEHHBIM, €CII OHO ITPOBEPEHO IPETIOIaBaTeNIeM, BEAYIIINM 3aHATHS, H IMEET
COOTBETCTBYIOIYIO 3aUCh O TIPABUIBHOM €TI0 BHINOTHEHHUH.
JlabopaTopHbIe pabOTHI CBSI3aHBI CO 3HAYUTEIBHBIMU 3aTPAaTaMU BPEMEHH, KPOME TOTO, JJIs UX ITOJHOLCHHOTO BBIMOTHEHHS
TpeOyeTcs ydacTue B Heil HECKOJIBKHUX CTYICHTOB O PYKOBOACTBOM Y4eOHOTO MacTepa. B ¢Bs3M ¢ 3THM, IpH INTaHUPOBAHUH CBOCH
y4eOHOI pabOTHI BaM CIIeyeT YIUTHIBATE, UTO MPOITYCK TaOOPaTOPHOTO 3aHATHS CBA3aH CO CIIOKHOCTSIMH UX BBITIOJTHCHHS.
TloarotroBka K BBIOJHCHHUIO Ta00PAaTOPHOH PabOTHI 3aKIFOYACTCSI B COCTABICHUH TEOPETHUYCCKOTO BBEIACHHS K JIADOPATOPHOI
pab6ore. ITocrne BemoaHEHHS TabopaTopHO# paboTh! odopmirsieTcst oTdeT. PaboTa cUnTaeTCs MOTHOCTHIO 3aYTEHHON TTOCTIE e¢
3amMTHL. 3amuTa Ta00pPaTOPHEIX PadOT MPOBOAMUTCS Ha Ta0OPAaTOPHBIX 3aHATHSAX.

YdacTue B IPaKTUYECKHUX 3aHATHUAX TPEOyeT OT CTYAEHTOB BBICOKOI CTENIEHN CaMOCTOSTENBHOCTH U CIIOCOOCTBYET Ooiee
TITyOOKOMY OCBOCHHIO TEOPETHYCCKHX MMOJOKECHIH M UX MPAKTUYECKOTO UCIIONB30BaHus. 110 HHIUBHYaIbHBIM HCXOTHBIM JaHHBIM,
BBIZIaBaCMBIM B HayaJle MPAKTHICCKIX 3aHATHH, HEOOXOIMMO IIPOBECTH CAaMOCTOSTEIBHBIC PACUYETHI U CIIETIaTh BEIBOAKI MO
MOJY4ECHHBIM PE3yNbTaTaM: O XapaKTepe MOTyIeHHBIX JaHHBIX U 00 MX COOTBETCTBHH PEATbHBIM IIPOM3BOACTBCHHBIM BEIMUHHAM.
TloaroroBka K 3k3aMeHy MO AMCIMIUIMHE 3aKITI0YACTCS B U3YUCHUU TEOPETHYE-CKOT0 MaTepuala o KOHCIEeKTaM JICKIHH,
MCTOYHHKAM OCHOBHOW U JOTIOJHUTEIBHON JINTEPATYPHI, BKIOYAst TEMBI CAMOCTOSATEIILHOTO U3YUCHUSI.

PexoMenganuu Mo OCBOSHHIO AUCHUILTHHEL B TUCTAaHIIMOHHOI hopMme.
LMS Canvas no3BoseT UCTIOIb30BaTh CHEHATbHBINA KOHTEHT U JIEMEHTHI DTIEKTPOHHOTO OOYYEeHUsI U TUCTaHIIUOHHBIX
o0pazoBaTenbHBIX TexHOIoTHi. LMS Canvas HcIop3yeTcst IpenMYIIECTBEHHO ISl ACHHXPOHHOTO B3aMMOICHCTBHS MEXTY
YJaCTHHKaMH 00pa30BaTEIBHOTO IIpoliecca MOCPeACTBOM ceTr « MHTepHeT.

Uto06b1 3¢ GeKTUBHO HCNOIB30BaTh BO3MOXKHOCTH LMS Canvas, a COOTBETCTBEHHO U YCTIELIHO OCBOUTH AUCLUIUIHHY, HY>KHO:
1) 3aperucTpupoBaThcs Ha Kypc. {7 3TOro Hy»KHO MEPEHTH MO CCHUIKE, BbAABAEMON COTPYIHUKAaMH JeKaHaTa UIn
nperosaBareseM. JIOTHH 1 TapoIik COBIAaAaeT ¢ IOTHHOM M ITapoJieM ot jmgHoro kabuaera HUTY MUCuC;




2)B pyOpuke «B Hauano» 03HAKOMUTBCS C COJEPIKaHUEM Kypca, BOIIPOCAMH AJISl CAMOCTOSITEIFHOMN MOTOTOBKH, YCIOBHAMU
JIOITyCKa K aTTecTaluuy, popMoii MpoMeXyTOUHOI aTTecTaluy (3a4eT/3K3aMeH), KpUTEpUsIMH OLICHUBAHUS U 1P.;

3)B pyOpuke «MoIyni», 3aX0/1s B COOTBETCTBYIOIINE Pa3/ieibl H3y4aTh yIeOHBIe MATEPHAIIBI, pa3MeIIeHHbIE ITpenoaaBaTeneM. B
T.4. TOJIb30BAThCS JINTEPATYPOH, PEKOMEHIOBAaHHOI MPEIofaBaTeseM, IIepexo s 0 CCHUIKAM;

4)B pyOpuke «bubnnorekay» BO3MOKHO MOAOUPATH AT BHITOIHEHHS MUCbMEHHBIX PadOT (KOHTPOJIbHBIE, JOMAIIHUE paboThI,
KypCOBBIC paOOTBI/TIPOCKTHI) JIUTEPATypy, pasmernieHnyo B 9bC HUTY «MUCuC;

5)B pyOpuKke «3agaHus» Hy)KHO 03HAKOMUTBCS C COJIEpPKaHNEeM 3aIaHMs K MMICEMEHHOH paboTe, CpOKaMU CAaud, KPUTEPHSIMU
OLIEHKU. B ycTaHOBJIEHHBIE CPOKHU BHINOTHUTE PabOTY(bI), MOATPY3UTH 3[ECh JKe A MPOBEPKU. ¥ 10OHO Ha3bIBaTh (hails paboTEI
cleayronuM oopa3oM (Ha3BaHue mpeamera (CokpalieHHo), rpymnmna, DO, nara akTyanusaiuu (MPH MOBTOPHOM Pa3MEIICHUH)).
Hanpumep, Termmorexnuka Meanos .M. BMT-19 20.04.2020. Ecnu paboTa coaep>KUT pruCYHKH, GOPMYJIBI, TO € IEITBIO
coxpaHeHHs (OPMaTHPOBAHUS e HY)KHO TOArpyxkats B pdf popmare.

Pabota, moarpyxaemas 11 IPOBEPKH, JOJKHA!

- COJIEPKATh BCE CTPYKTYPHBIE AEMEHTBI: TUTYNbHBII JTHUCT, BBEJEHHE, OCHOBHYIO YaCTh, 3aKII0YEHHUE, CTUCOK UCTOUYHHUKOB,
TPIIOKEeHUS (TIPH HEOOXOANMOCTH);

- OBITH O(hopMIICHA B COOTBETCTBUH C TPEOOBAHUSIMH.

I[IpenonaBarens B TeUEHHE YCTAHOBICHHOTO CpoKa (He OoJiee JecsTH JHEeH) NpoBepsieT paboTy U pa3MelnlaeT B KOMMEHTapHsIX K
3aJJaHUIO PEleH3nI0. B Hell OH yka3bIBaeT Kak MOJIOKUTEIBHBIE CTOPOHBI Pa0OTHI, Tak 3aMedanus. [Ipy HaTMIuy B perneH3un
3aMedYaHuil 1 peKOMEHAAIMH, Hy)KHO BHECTH IIOIIPaBKH B pabOTy, HOATPY3UTH €€ 3aHOBO IS HOBTOPHOM IpoBepku. [1pu sTom
Ba)KHO CIIETHUTH 32 CPOKAMH, B T€UEHHE KOTOPBIX JODKHO OBITH BHIIOJIHEHO 3ajaHue. IIpu HapyleHu: CpoKOB, yKa3aHHBIX
IpeToiaBaTesIeM BO3MOKHOCTb HOATPY3UTh pabOTy OcTaeTcs, HO CHCTEMa BBIBOAUT COOOIIEHHE O HapyleHnH cpokos. [To
OKOHYaHHH CEMeCTpa MOATPY3UTh PAOOTy HE TOIyIHUTCS;

6)B pyOpuke «TecTsl» IPOUTH TECTOBBIE 3a1aHKsI, OCBOMB COOTBETCTBYIOIIUH MaTepHal, pa3MelLIeHHbIH B pyOpuke « Moaymn»;
7)B pyopuke «OLIEHKN» OTCIEKUBATH CBOIO YCIICBAEMOCTb;

8)B pyopuke «OOBSIBICHHUS» YATATh OOBIBICHHS, pa3MeIlacMbIe ITPEIoaaBaTeleM, 1aBaTh OOPaTHYIO CBS3b;

9)B pyopuke «O0CyKIeHHsD» CO3AaBaTh OOCYKACHUS U y9aCTBOBATh B HUX (0OCYKIArOTCs 0OIIE MOMEHTBI, BHI3BIBAIOIINE
BOTIPOCHI y OONBIIMHCTBA rpymbl). JlaHHas pyOpHKa Takke MOXKeT ObITh HCIOIb30BaHa ISl B3aUMHON POBEPKH;

10)posIBNSATE pEryaspHyr0 akTUBHOCTH Ha Kypce.

[IpenMyIecTBEHHO ISl CHHXPOHHOTO B3aHMOZEHCTBIS MEXXKITY YIaCTHIKaMH 00pa30BaTEIFHOTO MPOIIecca ITOCPEICTBOM CETH
«uTepHer» ucnoman3yercs Microsoft Teams (MS Teams). UToObI MOTHOLIEHHO KCIIONB30BATh €r0 BOZMOKHOCTH HY)KHO
yCTaHOBUTH npriioxkenne MS Teams Ha nepcoHalbHBIN KOMIbIOTEP U TerneoH. CTapocTaM HY)KHO co3aath rpymiry B MS Teams.
VYuyacTtue B rpymie mo3BoJsieT:

- CITyIIaTh JCKIIH;

- paboTaTh Ha MPAKTUYECKUX 3aHATUSAX;

- OBITh Ha CBSI3M C MPENOaBaTEIEM, 3a/JaBasi eMy BOIIPOCHI HJIM OTBEYast Ha €0 BOIIPOCH! B OOIIEM YaTe TPYIIIL B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYIIECTBISITH COBMECTHYIO pabOTy Hag JOKyMEHTaMH (BKJIaaka «Daiiisr).

IIpu npoBeieHUH 3aHATHI B AUCTAHIIMOHHOM CHHXPOHHOM (hopMaTte HY>KHO BCera paboTarh ¢ BKIIOYEHHON KaMepou.
VckimroueHne — eciy Iperio1aBaTellb MOMPOCHT OTKITIOYHUTE KaMephl 1 MEKPO(OHHI B CBS3H ¢ OoIpIIMMH IToMexamu. Ha aBarapkax
JIOJDKHBI OBITH UCKIIFOUUTENBHO CJIOBBIE (POTO.

[Ipu npoBeneHUN TEKIIMOHHO-NPAKTUYIECKHX 3aHATHI BeAETCs 3alHUCh. JTO AaeT BO3MOXKHOCTb IIPOCMOTpA 3aHATHA B CIydae
HEBO3MOXHOCTH IIPUCYTCTBUSI HA HEM HJIM IIPH HEOOXOIMMOCTH BHOBb OOPAaTHTCS K MaTepHaly M 3aHOBO €TI0 IPOCMOTPETb.




