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1. HEJIX OCBOEHUSA

1.1| Lens - popmupoBaHue 6a30BBIX MPEACTABICHUH O TEIUIOBBIX IIPOIIECCAX, MPOTEKAIONIINX IIPH MPONU3BOJICTBE U 00paboOTKe
METaJUIOB U CILIABOB.

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 OBPA30BATEJBHOM ITPOT'PAMMBI

Baox OII: b1.B

2.1 TpeboBanus K npenBa]ImTenLHOﬁ MOAT0TOBKe 00y4alolerocs:

2.1.1 | Amanutuyeckas reOMeTpuUs U BEKTOpHas airedpa

2.1.2 | Xumus
2.2 JucuuMminHbl (MO1YJIM) M NPAKTHKH, 118 KOTOPBIX OCBOeHUE JAHHOMH TUCHMIIUHBI (MO1YJ151) HEOOX0IMMO KaK
npeaecTByIoIee:

2.2.1 |IoaroroBka k mpoIEAype 3alIUThI U 3aIINTA BBITYCKHON KBATN(DHUKAIIMOHHON PaboTHI

2.2.2 | debopMaoHHBIE METOABI HAHOCTPYKTYPHUPOBAaHHS METAIIOB

2.2.3 | Merponorus, crangapTH3anys, cepTaduKanus

2.2.4 | JluTeitHOE IPOU3BOICTBO

2.2.5 | Meramtypriuueckue TeXHOJIOTUN

2.2.6 | MarepuanoBeneHue

2.2.7 | Jdetanm MamvH

2.2.8 | O0OpaboTKa METaNIOB AaBJICHAEM

3. PE3YJIBTATBI OBYYEHUSA ITO JUCHUTIIMHE, COOTHECEHHBIE C @OPMUPYEMBIMHA
KOMIIETEHIIUSAMH

OIIK-1: Cnoco0eH pemath 3aia4i Npo(ecCHOHAILHOI eI TeJTbHOCTH, IPUMEeHss 3HAaHUA (PYHIAMEHTAIbHBIX HAYK,
MeTO/IbI MOIEeJIHPOBAHNS, MATeMATHYECKOT0 AHAIN3a, eCTeCTBEHHOHAYYHbIE 1 00IIeHHKeHePHbIe 3HAHUS

3HaTh:

OIIK-1-31 TeopeTHueckne OCHOBBI TEIUIOTEXHUKH (TEXHHYECKYIO TEPMOJUHAMUKY, TEILIOMacCOOOMEH, THAPOTa30ANHAMUKY,
TEOPHIO TOPEHHUS)

OIIK-1-32 oCHOBHBIC 3aKOHBI, YIPABISIONIHE TPOLIECCAMH MOTYyYCHUS U IpeoOpa3oBaHMs TEIUIOBOW SHEPTUH, METO/IBI aHAIH3a
3P PEKTUBHOCTH HCITOIH30BAHUSI TETUIOTHI U METOJIBI TEIIIOCOEPEKESHNUS

OIIK-6: Cnioco6eH NpMHUMATHL 000CHOBAHHbIE TeXHUYeCKHe pelieHusl B NPodecCHOHATBLHOM AesiTe IbHOCTH, BbIONPATh
3¢ pexTUBHBIEC U Oe30NacCHbIe TEXHUYECKHUE CPEJACTBA U TEXHOJIOTUH

3HaThb:

OIIK-6-31 ocHOBHBIE TEIUIOTEXHUUECKUE TEXHOJIOTHH B METAJLILY prHH

OIIK-6-32 nndpoBble TEXHOIOTUH, TPIMEHSIEMBIC B TCIUIOTEXHUKE U TEIUIOIHEPreTHKE METALTyPrUueCKHUX IPOIIECCOB

OIIK-1: CnocobeH pemiaTh 3a1a4u nNpoecCHOHAILHON 1esITeTbHOCTH, IPUMeHSsIs 3HAHUA (PYHAAMEeHTATBHBIX HAYK,
MeTO/IbI MOIEJIHPOBAHNS, MATeMATHYECKOT0 AHAIH3a, €CTECTBEHHOHAYYHBbIE 1 00IIeHHKeHePHbIe 3HAHUS

YMmerhb:

OIIK-1-V1 MPOU3BOAUTH TCIJIOTCXHUYCCKUE PACYEThI IIPOMBIIIJICHHBIX SHEPIreTUYCCKUX YCTAHOBOK U yCTpOfICTB

OIIK-1-Y2 aHanu3upoBaTh H ONTHMH3HPOBATH MPOIECCHI TEITIOOOMEHA B TEXHOIOTHIECKOM 000pYI0BaHUU

OIIK-1-Y3 npuMeHsTs IporpaMMHOe o0ecrieueHre U U(POBbIE TEXHOIOIUH B PEIICHUN TEINIOTEXHIUCCKUX 3a/1a4

OIIK-6: CnocodeH NpUHIMATH 000CHOBAHHBIE TEXHUYECKHE PelIeHNs B MPO()eCCHOHAIbHOM eI TeILHOCTH, BLIOHPATH
3¢ dexTUBHBIE U 0€30MACHBbIE TEXHUYECKHE CPEACTBA H TEXHOJIOTHH

YMmeThb:

OIIK-6-Y1 oreHUBaTh MapaMeTPhl COCTOSHHS TEPMOTUHAMHYCCKUX CUCTEM U 3()(HEKTUBHOCTH TEPMOIMHAMUYECKHIX MPOLIECCOB

OIIK-6-Y2 AHAJIM3UPOBATH TCPMOJUHAMHUYICCKHUEC ITPOLECCHI B TCINIOTCXHUYICCKUX ychOﬁCTBaX, MNPUMCHAIOIMIUXCA B MCTAJIITYPIrun




OIIK-1: CnocobeH pemiaTth 3a1a4u NpoecCHOHAIbLHOI JeATeJbHOCTH, IPHMEHAsI 3HAHUSA (DYHAAMEHTAJILHBIX HAYK,
METO/IbI MO/IeJIMPOBAHNS, MATEMATHYECKOT0 AHAIN3A, €CTECTBEHHOHAYYHbIE U 001IeHHKeHePHbIe 3HAHUS

Baanern:

OIIK-1-B1 MeTonaMu pelieHus: COBpEMEHHBIX IPUKIIAIHBIX 33134 C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB TEOPETHUECKHX OCHOB
TETIIOTEXHUKH U TePMOANHAMUKH

OIIK-1-B2 HaBbIKaMy IPUMEHEHHS BBIYACIUTENBEHON TEXHUKHU B PEIICHUH TEOPETHYCCKUX U MPAKTUUCCKHUX TPOOIEM
TETIOTEXHUKH

OIIK-6: Crioco0eH NPUHUMATH 000CHOBAHHBbIE TEXHNYECKHE PellieHNs B MPo¢ecCHOHAILHOM 1eATeJIbHOCTH, BLIONPaTh
3¢ dexTUBHBbIE U (e30MACHbIE TEXHUYECKHE CPEeACTBA U TEXHOJIOTHH

Baanern:

OIIK-6-B1 mMeTomamu aHanmu3a 3(pGEKTHBHOCTH TEPMOIUHAMIYECKHX MPOIIECCOB METAILTYPIHYECKOTO TIPOU3BOACTBA U YIIPABICHUS
WHTEHCUBHOCTHIO OOMEHa SHEpTHel B HUX

4. CTPYKTYPA U COOEPKAHUE

Kox HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | [Ilpumeuanue KM Brinosn
3aHATHSA TeM /BUI 3aHATHUS/ / Kype HHIUKATOPBI H L. sieMble
KOMMeTeHIHii pecypchbl padoTsI

Pa3pen 1. Texunueckas

TePMOIUHAMHUKA
1.1 OCHOBHBIE TIOHATHUS U 2 4 OIIK-1-31 JI1.1J11.2 KM1

oTpeieIeHUst OIIK-1-32 JI1.3J11.4

TEPMOJUHAMHUKH (T1apaMeTphI OIIK-1-VY1 J.5

COCTOSIHMS M €IMHUIIBI UX OIIK-1-Y2 JI1.6J12.1

U3MEPEHUs], Fa30BbIE CMECH, OIIK-1-Y3 J12.2J12.3

YpPaBHEHHS COCTOSHHUS, OIIK-1-B1 J2.4J12.5

TEMJI0EMKOCTH, OIIK-1-B2 J12.6

TEePMOANHAMUYECKHE OIIK-6-31 3133

npoueccsl). [1epBblii 3akoH OIIK-6-32

TEPMOJUHAMUKH U €T0 OIIK-6-Y1

IIPUMEHEHUE JUIs aHAIu3a OIIK-6-Y2

TEPMOJUHAMHUYECKUX OIIK-6-B1

HPOIECCOB (CYIIHOCT U
YpaBHEHHE, TOHATHE
(yHKITHH TIporiecca U
(hyHKIIMU COCTOSIHUSA,
SHEPIreTUUECKHUE
XapaKTePHCTHKH IPOIIECCOB).
TepMomHaAMMKa Ta30BbIX
1oToKOB. Pa3oBbIe MEPEXOIbI
B TEPMOJHMHAMHYIECKUX
cucreMax (ypaBHCHHS
ra30BBIX IOTOKOB). TpeTuii
3aKOH TepMomuHaMuku /JIek/

1.2 Bri0opodHoe pemenne 3aaq 2 4 OIIK-1-31 JI1.1J11.2 KM1 P1
10 TEXHUYECKOU OIIK-1-32 J1.3
TepMonuHamuke. Pa3oop OIIK-1-¥1 JI1.7J12.1
3aJlaHuil K KOHTPOJIHLHON OIIK-1-Y2 J2.2J12.3
pabote. Bribopounoe OIIK-1-Y3 J12.4J12.5
pelieHue 3a1a4 u3 OIIK-1-B1 J12.6
KOHTPOJIbHOU paboTs! /T1p/ OIIK-1-B2 21 24

OIIK-6-31
OIIK-6-32
OIIK-6-V1
OIIK-6-Y2

OIIK-6-B1




1.3

Huknuyeckue npoueccsl
(mukn Kapho, uHTErpan
Knaysuyca, suTponus,
SHTAJIBIHNSA), BTOPOI 3aKOH
TePMOJMHAMUKU U
TEPMOJMHAMUYECKUN aHaIN3
TETUIOTEXHUIECKUX
ycrpoiicTs. O6mas
XapaKTEepPUCTHKA ITPOLIECCOB
TOpeHvsl. DJIEMEHTHI TCOPHH
TOpEHUSI: KHHETHYECKOE U
nuddy3MoOHHOE TOPEHHE,
CTPYKTYpa ¥ IuIHHA (hakena,
ero cradmim3anus.
Bo3HukHOBeHUE MIaMeHH.
YcerpoiicTBa U1l CKUTaHUs
ra3000pa3HOTo TOIINBA
(ropenkn). [loaroroBka K
nabopaTopHBIM paboTaM.
IMonroroBka k sk3ameny. /Cp/

47

OIIK-1-31
OIIK-1-32
OIIK-1-¥1
OIIK-1-¥2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-6-31
OIIK-6-32
OIIK-6-VY1
OIIK-6-Y2
OIIK-6-B1

JI1.1J11.2
J1.3
JI1.7J12.1
J12.2J12.3
2.4 J12.5
J12.6
01023354

KMI,K
M2

Pazpen 2. Tennonepenaua u
TeNJ1000MeH

2.1

MexaHu3MBbI NIepeaun
TEIUIOTHI, TEIUIONPOBOIHOCTh
(crioco0BI pacpocTpaHeHHs
TEIUIOTHI, TETJIO0T/Ia4a U
TeruIonepeaaya,
TeMIIepaTypHOE MOJIeE,
TEIUTOBBIC 3aKOHBI).
KoHBeKkTHBHII TETII000MEH
(ypaBuenue Hrrorona-
Puxmana, ko3¢ GurmeHT
TETUIOOTIA4X, KOHBEKITHS,
PEXUMBI TEUSHHUS,
TEIUIOOTIA4H ITPU CBOOOTHOM
Y BBIHYKJICHHOM JTBHOKCHUH).
Temnoo0MeH H3ITydeHHEM.
TemomaccooOMeHHBIE
ycTpoicTBa (pusmueckast
CYITHOCTb JIY9HUCTOTO
TermIooOMeHa, OCHOBHBIE
3aKOHBI TETIOBOTO
M3Iy9IeHUs, GOpMyIIBI ISt
MTOTOKOB MAaCCHI,
TErJI000MEHHbBIC

ammapartsl) /Jlex/

OIIK-1-31
OIIK-1-32
OIIK-1-V1
OIIK-1-¥2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-6-31
OIIK-6-32
OIIK-6-V1
OIIK-6-Y2
OIIK-6-B1

2.2

Bei6opoutoe penieHue 3aaa4
1o Teriomaccooomeny /Tlp/

23

OrHeynopHbIe 1
TEIUIOM30JIAIHOHHBIE
MaTepualibl ¥ METOMKA X
pacuera. TermooOMeHHOE
o0opyaoBaHHE U METOAMKA
TEIUIOBOro pacyera. Bee
BHUJIBI TETUIOOOMEHA.
IMoaroroBka k sx3ameny /Cp/

84

24

Ox3amen /Cp/

24

Paznen 3. IloaroroBka K
KOHTPOJIbHBIM
MepONpHATHSM U
BBINOJIHSIEMBIM padoTam

3.1

O0BeM gacoB
CaMOCTOSITETILHOM paboThl Ha
noaroroBky k KM /Cp/




32

O0beM yacoB
CaMOCTOATEIBHON paboThl HA
nmoaroroBky xk BP /Cp/

5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KoHTpoJIbHbIe MepONpUATHS (KOHTPO/IbHAs1 pafoTa, TecT, KOJJIOKBHYM, 3K3aMeH H T.I), BONPOCHI JIsl
CaMOCTOSITEeJbHOI MOATOTOBKHI

IIpoBepsiemsbie
Kon KontpomnsHoe POBep
WH/IUKATOPbI Bomnpocs! a5 moAroToBKH
KM MEpOIpUITHE N
KOMITETEeHITUH
KM1 [ToxroroBka k . Kak mepeBecTH TexHuueckre aTMOC(epsl B macKamu?

9K3aMeHY U YCTHOMY
orpocy

1

2. Kak ¢popmymnupyercst 1-it 3aKOH TepMOJHHAMHKH ?

3. B xakux equHMLAX U3MepseTcs TemuoTa?

4. Kak u3MeHseTcsl TeMI0EMKOCTh Ta30B C POCTOM TeMIepaTyphl?

5. TTouemy cp Gosnbliie, 4eM cv ?

6. Kak 3anmaercs coctas cmecu razos?

7. Uto Takoe aanabaTHbIN mporecc?

8. Kak uzMensiercst s3HTpoONus raza npu U30TEPMUYECKOM pacIIupeHun?
9. Jlns gero oxy1axaatoT IUIIMHAP MIPU CKATHH Ta3a B TOPITHEBOM
KomIpeccope?

10.Kak opmynupyeTcst BTOpOH 3aKOH TEPMOANHAMUKH?

11.13 xaKuX TePMOITUHAMHYECCKUX MTPOLIECCOB (POPMUPYETCS IIHKIT
Kapuo?

12.ITouemy AJ1s BBICOKHX CTEIIEHEH CoKATHsI IPUXOIUTCS IPUMEHSTh
MHOT'OCTYTIEHYaThle KOMIIPECCOPbI?

13.TTouemy JIBC umerot 6oitee Boicokuii Tepmuaeckuii KITI, vem
I'TY?

14.ITouemy Tepmuueckuit KI1J[ au3ens Boime, 4eM y KapOIOpaTOPHOTO
JBUATATEINS?

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

16.Ans penrenust kakux 3aga4 npumenstorcs ['TY B sHepreruke?
17.0t uero 3aBucut tepmuueckuid KI1J[ nukna Penkuna?

18.Yto Takoe creneHb CyXOCTH BOASHOro napa?

19.KakoBo Ha3HaUeHNE KOHICHCATOpA B MAPOTYPOMHHON YCTAHOBKE?
20.4Y10 Takoe XOIOAUIbHBIN KoddurneHt?

21.Kak ycrpoeH TemnoBoi Hacoc?

22.ChopmynupyiiTe OCHOBHOH 3aKOH TETIIIOIPOBOAHOCTH.

23.laliTe XapakTepHUCTUKY TH((HEpeHIHATHHOTO yPaBHEHHS
TEIUIONIPOBOJHOCTH M YCIIOBUN OHO3HAYHOCTH.

24 Kak pacripeaensieTcsi TeMIieparypa o TOJIIIHHE IIOCKOH 1
HWINHAPUYECKON

CTEHOK?

25.YxaxxuTe OCHOBHBIE CITOCOOBI HHTCHCU(HKALIUH POIECCOB
TeTUIoNepeadm.

26.B gem cocTouT pU3HIECKUH CMBICT K03 (HIHCHTA TeTIONepeaaIn?
27.Chopmynupyiite 3aKOH KOHBEKTUBHOM TEIIOOTAYH.

28.Yxaxute (paKkTOpPHI, BIUIOMNE HA BEININHY Kodddummenra
TETIOOTAAYH.

29.Chopmynupyiite pusudeckuii cmbica kpurepues Re, Nu, Gr, Pr, Pe.
30.Yto Takoe onpenesiomuil pamep, onpeaessonias Temneparypa?
31.Kak BImseT pexXuM TeUeHHS KUAKOCTH Ha TeIUIOOTAaqy IIPH
BBIHYXJICHHOM

JIBIDKCHUH B KaHANAX W IIPH BHELITHEM 00TEKaHHHU Ten?

32.0mummTe 0COOSHHOCTH TEII0O00OMEHA TIPY KUIICHUH U KOHJICHCAIH
KHUJKOCTH.

33.Kak mpeoOpasyeTcs JTyuucTas YHEPTHsl, NaJaiomas Ha IOBEPXHOCTh
TBEpAOro Tena?

34.Chopmynmpyiite 3akon uzinyuenus Crepana-bombimana.
35.JlaliTe ompeneneHue CTEEHH YePHOTHI Tea.

36./171s1 yero npuMeHsieTCs SKPaHUPOBAHUE U3ITYYaIOITHX
MOBEPXHOCTEH?

37.0nummre 0cOOCHHOCTH H3Ty4YeHHS Ta30B.

38.Kak paccuuThIBaeTCs CIOKHBIN TEIIO0OMEH?

39.Ha3oBuTe TUIHI TEITIOOOMEHHBIX aNaparos.

40.0OmummTe OCHOBHBIE PaCYeTHEIE YPaBHEHHUS PEKYTIePATHBHBIX
TETJIOOOMEHHBIX alapaToB.




41.IIpoBeauTe cpaBHEHHE MPAMOTOUHBIX U IPOTUBOTOYHBIX AIAPATOB.
42 .Yro Takoe cpenHeapu(hMETUUCCKHI U CpeTHETOrapUPpMUICCKIIA
TeMITepaTypHBIC HAIlOpHI?

43.Yro TaKkoe BA3KOCTH KUAKOCTH?

44 Kaxo#t GopMyoit onpenemnseTcs cuiia JaBIeHHs dKUJIKOCTH Ha
CTEHKY?

45 Yem oTnmuaeTcs JJaMUHAPHOE TeUeHUE OT TypOyJIeHTHOTO?
46.Yt0 Takoe KaBUTAIUA?

47.Yto0 Takoe ynciao Maxa?

48 Kak npenoxpaHnuTh TPyOOIPOBOIOB OT THAPABIUIECKOTO yaapa?
49.01 KaK¥X MapaMeTPOB 3aBUCUT PACXOJ ra3a MPH UCTCUCHUH U3
coruta?

50.I'ne npumensiercs coruio Jlaans?

51.Yro Takoe CKauOK yIJIOTHEHUs?

52.Yt0 Takoe TemMIepaTypa TOPMOKEHUS?

53.Kak ycTpoeHbl HIMKIOHHbIE allaparhl Ul OYUCTKU ra3za’?

54.Yto Takoe IOrpaHU4HbIN CIIONH?

55.Uro Takoe y0naTo4YHas peerka’?

56.Kakue criocoOpl pacnbUIMBaHUs KUAKOCTeH Bam n3BecTHbI?
57.Ha3oBute BUIBI TYPOYJICHTHBIX CTPYH.

58.Kak moryyaror KHJIKHE TOIUTHBA U3 IPUPOTHOH HedTH?

59.Urto xapaKTepHu3yIOT OKTaHOBOE U IIE€TaHOBOE Ynciia’?

60.9t0 Takoe (hpaKIMOHHBIA COCTAB HIKOTO TOILIHBA?

61.Yem onpenensercst UCHapsieMOCTb KUIKUX TOILIUB?
62.Ha3oBuTe BUIBI M TTOKAa3aTENN Ka4eCcTBAa HE(PTIHOTO Ma3yTa.
63.HazoBuTte BubI U 00JIACTH IPUMEHEHUS HCKYCCTBEHHBIX TOILIHB.
64. Kak paccunTbIBaeTCs TEOPETHUECKOE KOJIMYECTBO BO3/1yXa,
HeoOxommMoe

JUISL CAKUTaHHS OJHOTO KMJIOTpaMMa TOIUTBa?

65.4T0 Takoe NOJIHOE U HEMOJIHOE CrOpaHue TOIIUBa?

66.YTo Takoe roMOreHHOE ¥ TeTepOreHHOe TopeHue?

67.B ueM cOCTOUT CYILHOCTh TEOPHH LIEITHOW peaKkuu?
68.0nuImmTe OCHOBHBIE CTaIMU BOCIIAMEHEHHSI U pacpOCTPaHEeHHUS
IUIaMEHU




KM2

TecTrr

1. Cs13p Mexk Iy MapaMeTpaMu H30TePMHUUECKOro Mpolecca
MPEJCTABICHO BHIPAKEHUEM:

v1/v2=T1/T2

2)[vinv2]Mk-1)=T2/Tl1

3)p v I=p 2:v 2

4)p 1/p 2=TU/T2

2. YpaBHeHHe pabOTHI I H30TEPMHYECKOTO 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. VpaBHeHue 1711 pacyeTa U3MEHEHUS] BHYyTPEHHEN HEpruy rasa B
M30TEPMHIECKOM IIPOIIeCCEe UMEEeT B

1) AU=Q 2)AU=m-c_(v«(T_2-T (1)) ) 3)AU=U_2-U 1 4) AU=0
4. YpaBHeHHe AJIS pacueTa U3MEHEHUs SHTANIBIINY ra3a B
MN30TEPMUYECKOM IIPOLIECCE NMPENCTABICHO BHIPAXKEHUEM:

1) Ah=c_v 2)Ah=c_p-(T 2-T (1)) 3) Ah=h_1-h 2 4) Ah=0

5. YpaBHeHue anuabaTHOrO Ipoliecca B ra3e MpeACTaBICHO
BBIPQ)KEHUEM:

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

6. [Tokazarenp anuabdatsl k ompenensercs mo popmyie:

Dk=c p/c v

2)k=c vic p

3)k=c vic p

4)k=c p/c v

7. 3HaueHUE NOKa3aTes anuadaThl 3aBUCUT OT:

1) TemmepaTypsl; 2) JaBICHUS;

3) 4ncita aTOMHOCTH Ta3a; 4) yIenbHOro o0bema.

8. YpaBHeHue i pacuera MoBeACHHON K ra3y TemIoThl B aquabaTHOM
IIPOLIECCE UMEET BUJL:

1)g=AU+

2) =AU

3) g=0

4) g=c v«(T_1-T 2)

9. OTBenieHHAs TEIJIOTA OT ra3a B aAnabaTHOM IPOIIecCce ONpeieIsieTcs
o ¢opmye:

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

2) =AU

3) g=0

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

10. YpaBHeHHe IS pacyeTa U3MEHEHUS SHTATBITNH Ta3a B aiuabaTHOM
Iporecce MeeT 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. YpaBHeHue A5 pacueTa M3MEHEHUs SHTPOIUHU B aJ1abaTHOM
mporecce MeeT BH:

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 Ui H3MEHEHUS BHYTPEHHEIl YHepruu rasa B
aanabaTHOM IpoLIECce UMEET BUIL:

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. AnmabatHsIi Iporiecce B ra3e B KoopanHartax P-V moka3an Ha
JuarpaMme:

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

14. KOHBEKTHBHBIM TETII00OMEHOM HA3bIBAIOT MPOIIECC TIEPEHOCA
TETIOTHI:

1) 00ycoBNEHHBIN HAIMYKMEM TPaAueHTa TEMIIEPATYPHI;

2) B CTallIOHAPHBIX MOJISX;

3) B BaKyyMme;

4) ocyecTBIsIeMbIil MOJBMKHBIMU 00beMaMi (MaKpOCKOIUYECKUMHU
9JIeMEHTaMU CpeJibl).

15. THTEHCUBHOCTH KOHBEKTUBHOTO TEINIOOOMEHA U3MEPSIETCSI:
DBt/(M"2-k)

2) Br/(M"2-k™4 )




3) Br/(mk)

4) Br/(M"2-c’k™4)

16. IHTeHCHBHOCTH KOHBEKTHBHOTO TETUIOOOMEHA OIIEHUBACTCS:
1) xoappurmentom Terronepenayy;

2) k03¢ (HUIIEHTOM MOITIOIEHHS;

3) k03¢ HUITMEHTOM HHTEHCUBHOCTH TEIIOOOMEHA;

4) K03 PUITEHTOM TETUIOOTAH.

17. I110THOCTB TEIMJI0OBOIO MOTOKA B CTALIMOHAPHOM I10JI€ ISt
KOHBEKTHBHOT'O TEIUIO0OMEHA HaXOMATCS M3 BBHIPAXKCHUS:
1) (q_k )=-A_rpan/s

2) (9 K)=a:(T ¢-T x)

3) (q_T)=a-A rpanT

4) (q_K)=a-F(T ¢-T x)

18. TemIoBO#1 TOTOK IPH Hepeadl TeIIOTE KOHBEKTHBHBIM CIIOCOOOM
ompezaenseTcs 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. KonnuecTBo TEIUIOThI, OTAABaEMOE UM IPUHUMAEMOE
MIOBEPXHOCTBIO CTEHKH, TIPH KOHBEKTHBHOM TEIIIIOOOMEHE
OIpeenseTCs BRIPAKECHUEM:

1)Q=(t_1-t 2)/R_mon ‘F-t

2) Q=M6Ft

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

4) Q=k mom-(t_1-t 2)F1

20. 3akoH boiins — MapuotTta yTBepKJ1aeT uTo:

1) p=const, v_i/T_i =const

2) T=const, v_i-p_i=const

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

4)p'V=m'R-T

21. 3axon I'eil — JIrocaka yTBEpKIaeT 4TO:

1) p =const,v_1/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 lapins yTBepkIaeT 4ro:

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=m-R-T

24. Ypasuenue Knaneiipona I Buna umeer Bun:

Dp -V _p=pRT;2)pV=m-RT
3)p'V=n-pwRT;4)pv=RT

25. YpaBHenune MeHzeneeBa IpeACcTaBIEHO BbIPAKEHUEM:
Dp'V=m-R'T; 2) pV_pn=n-pR-T
3)p'V_uRT;4)pV=n-pRT

26. YpaBHEHHE COCTOSHUE UACAIBHOTO ra3a 3aluchiBacTcs B BUJE:
1) pm=V-R'T; 2) mR=p-V'T;

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

27. BennuunHa (1R Ha3bIBaeTcs:

1) ynenpHas ra30Bast HOCTOSHHAS;

2) repmudecknii K03 HUIUEHT TTOIE3HOTO ICHCTBHS;

3) yHuBepcasibHas ra30Basi OCTOSHHAS,

4) XONMOIMITBHBIN KO PHUIIUEHT.

28. TepmoagnHaMUYECKas CHCTEMa, He OOMEHHBAIOMIASCS TEIIOTOH C
OKpy2Karolell cpefio, Ha3bIBaeTCs:

1) OTKpBITOM;

2) 3aKpHITOI;

3) U30IMPOBaHHOM;

4) annabaTHOM.

29. TepmopnHaMuYecKas CHCTEMa, HE OOMEHHBAIOMIASICS C
OKpY>KaloLlEeH cpesjof BeLeCTBOM, Ha3bIBACTCS:

1) 3axpsITOif;

2) 3aMKHYTOI;

3) TeIION30INPOBAHHOM;

4) M30IMPOBAaHHOM.

30. TepmoarHAMHUYECKasi CUCTEMA, HE OOMEHUBAIOLIASICA C




OKpYKarollell cpefioil HU SHEpruei, Hu BeleCTBOM, Ha3bIBACTCS:
1) angunabaTHo¥;

2) 3aKpHITOI;

3) 3aMKHYTOH;

4) TenI0u30IUPOBAHHOM.

31. TepmoaMHAMUYECKHH TIPOIIECC, TPOTEKAIOINHA KaK B IPSAMOM, TaK U
B 00paTHOM HallpaBJICHUH HA3bIBACTCS:

1) paBHOBECHBIM;

2) 0OpaTHUMBIM;

3) HepaBHOBECHBIM;

4) HEOOpaTHMBIM.

32. Ilporecc nepeaayu Termia oT OAHUX MaTePUANBHBIX Tl K JPYTUM B
o011eM cirydyae Ha3bIBacTCsL:

1) TEenyIOBBIM H3TydeHHEM; 2) TEIIO0TAAYEH;

3) TemIonpOBOAHOCTHIO; 4) Teronepeaadyei.

33. Ecau Temneparypa BO BceX TOUKaX IPOCTPAHCTBA HE U3MEHSIETCS C
TEUCHHEM BPEMEHH, TO TEMITEPAaTypHOE IT0JIe Ha3bIBAaCTCs:

1) omHOpOAHOE; 2) PaBHOBECHOE;

3) crauuonapHoe; 4) o6beMHOE.

34. B meTauiax nepejada TEIIOTHI OCYIECTBIIETCS 3a CUET:

1) KoebaHmit MOJIEKYIIIPHOH PEIIEeTKH;

2) xonebaHu MOJIEKYJ B MEXKMOJIEKYISIPHOM IIPOCTPAHCTBE;

3) cBOOOHBIX AJIEKTPOHOB,

4) cBOOOHBIX aTOMOB.

35. B xKuAKOCTAX Iiepeiada TEIIOThI OCYLIECTBIISIETCS 3a CUET:

1) xoneGaHMii MOJEKYIISIPHON pEIIETKH;

2) KoneOaHui MOJIEKYJ B MEXMOJIEKYIIPHOM HPOCTPAHCTBE;

3) CTOIKHOBEHUE MOJIEKYT;

4) cOnpHKOCHOBEHHSI CBOOOIHBIX MOJICKYIL.

36. BennuuHa paBHas KOJIUYECTBY TEIUIOTHI, IPOXOAAILE depe3 CTeHKY
iomaapo 1M2 3a BpeMs 1¢ Ha3bIBaeTcs:

1) TepMHYECKUM CONPOTUBIICHUEM CTEHKH;

2) k03¢ (HUIIHEHTOM TeIUIoNepeIaun;

3) NJIOTHOCTBIO TEMIIOBOTO MOTOKA;

4) MOIITHOCTBIO TEIIOBOTO ITOTOKA.

37. KonnuecTBO TEIUIOTHI, OTAaBaEMOE MM MIPUHUMAEMOE
MOBEPXHOCTBIO CTEHKH Iutomazabto F 3a Bpems t=1c Ha3bIBaeTCs:
1) MIOTHOCTEIO TETIIIOBOTO TIOTOKA;

2) TEIIOBBIM ITOTOKOM;

3) TepMHUYECKUM COIIPOTHUBIICHUEM;

4) ko3 puIEeHTOM TeTIonepeIadn.

38. KonnuecTBo TEIIOThl, OTAABAEMOE UIIM IPUHUMAEMOE
MOBEPXHOCTBIO CTEHKH ILTOMmabo F 3a Bpems T Ha3bIBaeTCs:

1) NIOTHOCTBIO TEMIOBOTO MOTOKA;

2) TEIUIOBBIM ITOTOKOM;

3) KONMMYECTBOM TEIUIOTHI, IPOIIEIINM Yepe3 CTCHKY;

4) TEepMUYECKUM CONPOTHBIEHHEM CTEHKU

39. VpaBHeHue Ui pacyeTa OTBOJMMOMN TEIUTOTHI JUlsl MKia Jusens
nMmeert Bu: 1.

1.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. Cremnenb nmpeaBapuTenbHOro paciupenus B uukie IBC
omnpenensercs 1o 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 qis pacuera KI1/[ nukna PeHkuna npeacraBieHo
BBIPAKECHUEM:!

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. YpasHeHwue 1 pacuera repmudeckoro KITJ[ nuraresns
BHYTPCHHETO CTOPAHHUS CO CMEIIAHHBIM ITOJIBOAOM TEILIOTHI (P = const
u V = const) uMeeT BU:




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. XononuibHelil k03¢ GuirenT odparHoro uukia Kapuo
oIpeAeNsIeTCs BEIpaKeCHHE:

1) e x=1 mmxma/q 2=(q_1[1-q[] 2)/q 2=(T 1 [-T] 2)/T 2;

2)e x=q 2/(q 1 -qJ_2)=T 2/(T_1 O-TI_2);

3)e x=q 2/l nmxna=q 2/(q_1 J-qJ 2)=T 2/(T 1 U-T1 2);

4)e x=1 mukma/q 1 =(q_1 [J-ql)_2)/q 1 =(T 1 -T01 2)/T 1;

44. Ypasuenue i pacuera repmudeckoro KIIJI npsamoro nuxna Kapao
UMeeT BUJI:

1) n_t=1-1/e"(k-1) -(-p k-1)/(A-1+k-A(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. Tlo nukmy OTTO paboTaror:

1) mu3enbHBIE IBUTATEIH;

2) xapOropaTOpHBIE IBUTATENH;

3) mapoBbie TypOUHBI;

4) TeruIoBEIE HACOCHI.

46. YpaBHeHue a1 pacuera repmudeckoro KITJ] nurarens
BHYTPCHHETO CTOPaHUs C IOIBOAOM TEIUIOTHI (V = const) BEIIVIAIUT
Kak:

D n_t=1-1/eMk-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 [T pacueTa MoJBoAUMOil TernoTsl B nukie JBC nmpu V
= const UMeeT BUJI:

1)q l=c V+c P;

2) q_1=0;

3)q 1=c V(T 3 O-TCJ_2);

4)q 1=c P(T 3 0-Tr1_2);

48. YpaBHeHue A pacuera oTBoguMOoN TertoTsl B nukie J[BC npu V
= const UMEET BU/I:

1)q 2=c V(T 4 0-TCJ_1);

2)ym-c V(T 5 -TC1 1)

3) q_2=0;

4)q 2=m-~c V(T 3 0-T0 2);

49. CrenieHb C)KaTHs IBUTaTeIsl BHYTPEHHETO CTOPaHHS ONPE/ICISIeTCS
BBIPAKCHUEM:!

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 noBsllIeHus nasienus B uukie ABC 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. YpaBHeHnwue 1t pacyera MoJBOJUMON TETUIOTHI IIPU TTOCTOSTHHOM
nasnennn B nukie JIBC nmeer Bun:

1)q 1=c P(T 3 O-T0 2);

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

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

4)q 1=c P(T 2 O0-TLI_1);

52. Ecnu ko3¢ puimeHT oTpaskeHus paBeH 1, TO TeNo ABIsSETCS:

1) abcomroTHO OebIM;

2) abCOMIOTHO YSPHBIM;

3) abCcoMOTHO MPO3PAUHBIM;

4) cepbIM.

53. Ecniu KO3 GHUIHEHT MOTJIONISHUS paBeH 1, TO TEJO SBISETCS:

1) abcomroTHO GembIM;

2) abCONIOTHO YEPHBIM;

3) abCOIOTHO MPO3PAYHBIM;

4) cepbIM.

54. TInOTHOCTh MOTOKA SHEPTHH MPH epeJaun TCIUIOThI H3TyYCHUEM




ompezensercs 1o Gopmye:

1)®=C 0-¢[1-[1/100]1"4-F;

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

3) =0 (t 1t 2);

4) E=C _0-¢[)-[T/100]01"4;

55. MOIIHOCTh TIOTOKA YHEPTUH MIPHU MEPEAadX TIUIOTHl H3ITyYCHHEM
orpenenseTcs mo hopmyre:

1) Q=C _0-e[1-[1/100]C)"4-F-T;

2) ®=C 0-¢[J-[I/100]1"4-F;

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

4) ®=a(t_cr-t_x )'F;

56. 3akon Credana bonpimMana npu 1y4rucTOM TEII000MeHe
TPE/ICTABIICH BEIPAKCHUCM:

1) I=dE/d\;

2)E TTAJ=E_A+E R+E [;

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

4) E DO=E+R+E TIAL;

57. Kputepuit Hyccenbra sBnsiercs:

1) kpurepueM ruIpoANHAMUYECKOTo oaooue;

2) KpUTEpUEM TEIUIOBOTO MOA00HS;

3) xputepueM 1 (Hy3HOHHOTO TTOI00HS;

4) xpuTepueM Harpesa Tema.

58. Kputepuii KOHBEKTUBHOTO TiepeHoca TerioThl (4uciio CTeHTOHA)
XapaKTepH3yeT:

1) yBenmueHne TemiooOMeHa 3a CUET KOHBEKIIHY;

2) COOTHOIIEHHE KOHBEKTHBHOTO M MOJIEKYJISIPHOTO NIEPEHOCOB
TETIOTEI;

3) COOTHOIIEHHE CKOPOCTH MEPEHOCA TETUIOTHI U JIMHEHHOW CKOPOCTH
MOTOKa;

4) nomoOue CKOPOCTHBIX M TEMIIEPATyPHBIX MOJEH.




KM3

DK3aMeH

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 gucuuiiinze (Kypcosast pabora, Kypcosoii npoexr, PI'P, Pedepart, JIP, IIP u T1.11.)

Kox Haspamue IIpoBepsiemsbie
paoTs! pabors! HHIMKATOPBL Coneprxanne paboThI
KOMITeTeHITUH
P1 KontponbHas OITK-6-31;0I1K-6- | KonTponbsHasi paboTa mpeacTaBiaseT COOO0H BBITIOTHEHHE
pabota 32;0I1K-6-Y1;0I1K- | uHAMBHIYaTBHOTO 3aaHUs, IPEICTABISIONIETO COOOH perIeHne

6-Y2;01TK-6-
B1;0l1K-1-31;011K-
1-32;011K-1-
V1;011K-1-Y2;0TK
-1-V3;0l1K-1-
B1;0l1K-1-B2

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

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

Perrenne MokeT BEIIOIHATHCS KaK B riedaTHOM Buje B Microsoft Word,
TaK U B PYKOITIUCHOM BHJIC B TETPAIH.

5.3. OueHo4HbIe MATEPHAJIBI, HCTIOJb3YyeMBble VIS IK3aMeHa (0UIeThl, TECTHI U T.II.)

Dopmoii MPOMEXKYTOUHOM aTTecTalluu 10 JUcuUIuInHe sBasercs sk3amed (OIIK-1.1-31, OIIK-1.1-V1, OIIK-1.1-B1, I1K-1.4-31,
IMK-1.4-Y1, I1K-1.4-B1).
Hwmxe npencrasien obpasen OuneTa 1Jis 3K3aMeHa, MPOBOJMMOTO B MIUCBMEHHON (hopMme.

denepaapHOE TOCYAapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHE
BBICIIIETO 0OPa30BaHU
HALIMOHAJIbHBIN UCCJIEJOBATEJILCKU TEXHOJIOTMYECKUN YHUBEPCUTET «MHCuC»
Hosotpounkuii punman
Kadenpa MeTamurypriugeckux TEXHOIOTHI U 000pYZOBaHHS

BUJIET K OK3AMEHY Ne 0

Jucnummmaa: «Termmorexaukay

Hanpasnenue: 22.03.02 «Meranayprus»
®dopma o0yueHUs: 3a0UHas




®dopma npoBeICHHS K3aMEHA: TUChMEHHAS

1. Jlaiite onpenenenue TommBy. Kinaccudukamms TommBa 1Mo IpOUCXOXKICHHIO U arPpeTaTHOMY COCTOSHHIIO. OIMUIINTE XUMIYECKUIT
COCTaB pPa3JINYHBIX BUIOB TOILIHBA.

2. PexynepatuBHble TeI1000MeHHUKH. J{aiiTe 00IIyI0 XapaKTEpUCTHKY TEILI0-BOM pabOoThl peKyepaTopoB, BUIBI PEKYNEpaTOPOB.
[Nepeuncaure TpeboOBaHMs, IPEIBIBISIEMBIE K peKynepaTopaM. [IpenMyIecTBa 1 HeJOCTATKH PEKyHepa-THBHBIX
TETTIOOOMEHHHUKOB.

3amaua 1. OmpenenuTe cocTaB roproveil Macchl YIS, €CJIM COCTaB ero padoueilt Maccel cieayromuil, %: Cp=50, Hp=4, Sp=6, Op=4,
Np=3, AC=31, WP=3.

3amada 2. OnpenenuTe JeHCTBUTEIBHBIN 00beM BO3IyXa IPH TOPEHUH 2 M3 TOIIHBA, cocTosimero u3 97% CH4, 1% CO u 2% N2,
ecyn kodpGuIMeHT n30bpITKa Bo3ayxa 1,12.

3angaua 3. OnpenenuTs I0MAAb MOBEPXHOCTH TEINIO0OMEHa PEKYIIEpaTUBHOTO BOJJOBO3IYIIHOTO TEMIIO0OMEHHUKA TIPU
HNPOTHBOTOYHON CXEME JBM)KCHUSI TEIUNIOHOCUTEJICH, €CIT MacCOBBIi pacxo] Bo3ayxa 18 kr/c, cpennuit koaddu-mueHT
TeTIIonepeaayn oT Bo3ayxa K Boxe 30 Bt/(M2.0C), HauansHas Temnepatypa Bo3ayxa 470 oC, koHeuHas TeMrepaTtypa Bo3ayxa 220
oC, HauaneHas Temneparypa Boasl 30 oC, koHeuHas Temneparypa Boasl 100 oC. Onpenenuts Takxke pacxosl BOAbI 4epes3
TEII000MEHHUK.

CocTaBuir:

3aB. kapeapoit MTuO

« _» 2020 .
JuctanumnonHo 3x3aMeH npoBoautcs B LMS Canvas. Ox3aMeHaIMOHHBINA TecT coaepkut 42 3ananus. Ha pemenue orBogures 1,5
qaca.

O06pa3serr 3aaHuii 4715 9K3aMeHa, MPOBOAMMOTO nucTaHioHHo B LMS Canvas (OIIK-1.1, T1K-1.4):

TK-1.4-31

1) Kakoe TomnmBo SIBISIETCSI HCKYCCTBEHHBIM?

1.T'oprounii cnanery

2.[lpeBecHblil yromib

3.Hedts

2) B xakux dopcyHkax yepes Teio GOpCyHKH IPOXOAUT TONBKO 8-12% Bo3ayXa, a OCTAIbHOW BO3-I[yX IIOCTYIACT 110 CIICIHAIBHBIM
KepaMU4YEeCKUM KaHajam?

1.Huskoro nasieHus

2.BbIcokoro naBneHust

3.CpenHero naBieHus

3) Kaxk Ha3pIBaroTCsi OTHEYNOpHBIE MaTepHainsl ¢ cogepskanueM Al203 6omnee 90 %
1.KopyHnoBsie

2.MynnutoBbsle

3.[ITamoTHEBIE

OIIK-1.1-¥1

1) ITpu xakoii ToNIMHE HarpeBaeMBIX 3arOTOBOK HE PAIlMOHAIEH JBYCTOPOHHUI Harpes?
1.Menee 100 mm

2.bonee 100 MM

3.bonee 200 Mm

2) KakoBo npenMymiecTBo KepaMHUYECKUX PEKYIEPaTOPOB Mepel MeTaTHUECKUMH?
1.bonee BbICOKask TeMIIEpaTypa MOJ0rpeBa BO3TyXa

2.bonee BbICOKAsA FepPMETHUYHOCTD

3.Menb1ire rabapuTHbIE pa3Mepbl

[IK-1.4-B1

1) Kakoe xonuuecTBo yriaeponaa OyIeT cogepskaThbes B pabouei Macce yIiis IpU YMEHbIIEHHUH ero BiaxkHocTu ¢ 20 1o 10 %, ecou
npu BnaxsHoctu 20 % cogeprkanue yriepona 45 %? OTBeT OKpyr-JIuTe 10 LEeJbIX 3HaUSHHUH.

2) Kaxkoe xommaectBo kuciopona tpedyercs aiust cxuranus 50 M3 CO? OTBeT OKpyTIINTE JI0 IETbIX 3HAUYCHHUH.

3) Uemy Oynet paBHA HHU3IIAs TEIUIOTa CrOPAHUS pabodeil Macchl ra3000pa3HOro TOIINBa ciexyomero coctasa: CH4p =70 %,
COp=15 %, H2p=5 %, N2 p=10 %. OTBeT OKpyIIHTE J0 LENBIX 3HAUCHUH.




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

Kputepuu oneHKH 0TBETOB Ha AK3aMeHe, IIPOBOANMOM B IMUCHMEHHOU (opme:

Ouenka « OTIINYHO» CTABUTCS, €CIIM OTBETHI HAa BCE BOIPOCHI OMIIETa M3JI0XKEHBI ITOJTHO (B paMKax IMPOrpaMMBbl Kypca I
JICKIIMOHHOTO Kypca) ¥ To9HO. OOyJaromuiics moKka3ai CHOCOOHOCTb CAMOCTOSTEIEHO MBICIUTB, SICHO M TIOCIIEIOBATEIEHO
M3/1araTh COIEpKaHIe OTBETa, yMEHHE 0000IIaTh MaTepHal, eTIaTh BEIBOMBI, PEIIaTh MPAKTUUCCKHE 3aJaqH.

Orenka «XopoLIoy CTABUTCS, €CIIM BOIPOCHI B LIEJIOM PACKPBITHI, HO U3JI0KEHBI HEIOCTATOUHO MOJIHO (He MeHee, yeM Ha 80 — 90
%), 10O B OTBETE COAEPIKATCS HETOUHOCTH (B 3HAUECHMSX TEIUIOTEXHUIECKHX ITOKa3aTeliel, Ha3BaHUU TEPMHUHA IIPH MOHUMAHUN
€ro CyTH H T.II.).

OmeHka «Y IOBICTBOPUTEIBFHO» CTABUTCS, €CIIH H3JI0KEHHE KaXKA0T0 BOIIpoca He MeHee, yeM Ha 60 %, rpyOble omuoky B
KJTacCU(UKaLUIX, TPAKTOBKE OCHOBHBIX ITOHSTHIA, 3HAUCHHSX TEIIOTEXHUYECKHUX TI0Ka3aTenei u T.1. Hesnanue oguoro u3
BOITPOCOB MOKET OBITH KOMIIEHCHPOBAHO TTOJTHBIM M3JI0KEHHEM OTBETa Ha JIpyroi Bompoc. HemocieoBaTenpHOE H3IT0KEHHE
Marepuana, HeyMEHHE JIeJIaTh BBIBOMBL.

Ouenka «HeynoBineTBOPUTEIEHO» CTABUTCSI, €CIIM OTBETHI Ha BOIPOCHI OTCYTCTBYIOT MIJIM PACKPBITHI MeHee, 4eM Ha 60 %, nmoaMeHa
OIIHOTO BOIIpOCa APYTHM, HaJIWYUE IITapraiki. He3HaHHe OCHOBHBIX MOHSTHH U TTOJOKEHUH TEMBI.

Kputepun oneHKN 0TBETOB Ha HK3aMEHE, IPOBOAMMOM B AUCTaHIMOHHOH opme B LMS Canvas:

90 < IIponeHt BepHbIX 0TBETOB < 100 - OTIMYHO
75 < IlpoueHt BepHbIX OTBETOB < 90 - X0OpOI1I0
60 < IIponeHT BEpHBIX OTBETOB < 75 — yJOBIETBOPUTEILHO

6. YHEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JuUTepaTypa

ABTOpBI, COCTaBUTEIH

3arnasue

bubaunoreka

WznaTenbcTBO, rof,

JI1.1 |1O.B.Cunssckuit

C60opHHUK 33124 IO KypCy

CII6.: TUOP/, 2010

TEIUIOTEXHUKA
JI1.2 |Ilox pen. TennorexHuka M.: MUCuC, 2002
B.A KpuBannuna METAJUTYy pIrHYECKOr0

IpoU3BOJCTBA: Yued. mocobue
B2-XT

JI1.3 |Ilox
pen.B.H.JIlykanuna

Termnorexuuka: Y4eOHHUK

M.: Beicmi. ik, 1999

1.4 |C.H.I'ymuH u gp.

TennorexHuka u
TEIUIOIHEePreTHKa
METaJLUTyprUIeCcKOro
MIPOU3BOACTBA: YUeOHUK

M.: Meranmyprus, 1993

JI1.5 |mox. pen. M.T'.
IlaTposa

TennmoTexHuka: yueOHUK

M.: U1 "Axamemus", 2013

JI1.6 |mox. pen. M.T'.
ITaTpoBa

TenmoTexHuKa: yu4eOHHUK

M.: UI1 "Axagemus", 2013

J1.7 |H.I'. Kyauuuna

TennorexHuka
METaJUTyPrUYEeCKUX TeUei:
YuebHoe mocodue

Hosotpounk: HO HUTY
MUCuC, 2015

6.1.2. lono/IHUTeIbHAS JIUTEPATYypa

ABTOpLI, COCTaBUTCIIN

3arnasue

bubauoreka

I/I3I[aTCJ'ILCTBO, roa

JI2.1 |B.A.KyauHoB

TexHuyeckast TepMOJAUHAMUKA:
Vueb. mocodue

M.: Bricmasg mxoia, 2003

JI2.2 |E.B.Hedénona

dmnueckas xumus. Y. 1.
Xumuyeckas TepMOIMHAMUKA:
JlaGopaTopHbIil MPaKTUKYM

HoBorpowunx, 2012

JI2.3 | Kynunos B.A.,
Kapramos 5.M.

TexHuyeckast TepMOJAUHAMUKA:
YuebHoe nocodre

M.: Bricmasg mkoia, 2003

J12.4 | B.A. I'ycoBckwii, A.E.
JIudrm

TemnnoBol pacuer neyen
HETIPEPHIBHOTO JEHCTBHUS:
Y4eOHO-MeToIecKoe
nocobne

M.:MICuC, 2002

JI2.5 | HI'. Kynuuuna

Tennmorexuuka: JlabopaTopHsIit
HPaKTUKYM

Hosorpounx: HO® HUTY
"MHCuC", 2017




ABTOpBI, COCTaBUTEIH 3arnasue Bbubauoreka W3naTenbcTBO, rof,
JI2.6 |[H.TI.Kynumuna Pacuer ropenus Tomnusa: Hosorpounx: HO® HUTY
Metonuueckre yKkazaHusi s "MUCuC", 2018
BBIITOJIHEHMS JIOMAIITHETO
3aJaHUs

6.2. [lepeyens pecypcoB HHPOPMANMOHHO-TEIEKOMMYHUKAIUOHHOI ceTn « AHTEpHET»

D1 |KubepJlennnka www.cyberleninka.ru
52 |Hd HUTY "MUCuC" www.nf.misis.ru
33 | Poccniickas Hay4dHas 31eKTpOHHAS ONOIHOTEKA www.elibrary.ru
D4 |HOB HUTY "MUCuC" www.elibrary.misis.ru

6.3 Ilepeyens NMpOrpaMMHOro odecneyeHust

6.4. Ilepeyenb NHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM U MPOdecCHOHATBHBIX 023 JaAHHBIX

8. METOAUYECKHUE YKA3AHUA VI OBYYAIOIIIUXCS

OcBocHUE AUCIUILUTHHEI IPEATONAaracT Kak MpoBeCHUE TPaTUIIMOHHBIX ayUTOPHBIX 3aHATHI, TaK U pabOTy B AIEKTPOHHOM
nHpopMaImoHHo-o0pazoBaTenbHoi cpene HUTY « MUCuCy» (AUOC), 4acThio KOTOPOH HETOCPEACTBEHHO NPEIHA3HAYCHHOMN JITs
OCYIIECTBICHHUS 00pa30BaTEIBHOTO IpoIiecca ABIIeTCS DIIeKTPOHHEIA 00pa3oBaTenbHbIH pecypc LMS Canvas.

PexoMeHIaImu 1o ycIremrHoOMY OCBOCHHIO Kypca B TPaJIHIMOHHOH (opMe.

J1s1 yCTIeITHOTO YCBOCHHUS TEOPETHIECKOTO MaTepraa HeoOX0IMMO PETYIIIPHO MOCEIIATh JEKIIUH, IIEPSIUTHIBATE JICKIIMOHHBIH
MartepHall, 3HaYMTeIbHOE BHUMAHHE yJIEIISATh CAMOCTOSITEIEHOMY U3YUCHHUIO JIUCIUILIMHBI.

VYcrenHoMy 0CBOCHHIO Kypca TakKe MTOMOKET BEICHUE TEPMUHOIOINYECKOTO CIIOBAPS, YTO TI03BOJIMT ObICTpEE yCBAaHBaTh
TEOPEeTHYECKHI MaTepuall, I[paMOTHO CTPOUTE CBOIO pPedb IIPH YCTHBIX M MICEMEHHBIX OTBETAX.

IIporpamMmMa JUCITUIIIMHBI BKIIIOYAET PAKTHUCCKHE U JJAOOPATOPHBIC 3aHATHS, BBITOJHEHIE KOHTPOIBHOI PaboTHI.

KonrponbHast paboTa oTinyaeTcs 3HaYNTEIbHBIMU 3aTPaTaMH BPEMEHHU U TPeOyeT OT CTYJICHTa 3HaHMH JIEKIIMOHHOI0 MaTepuaia u
GombIIOro BHUMAaHUS. B CBSI3M ¢ 3THM, IIpH IUIAHUPOBAHUH CBOEH CaMOCTOSTENLHON pabOThI BaM CIIELyeT YUUTHIBATh, YTO IPOITYCK
JICKIMOHHBIX 3aHATHI U HEBHUMATEJIFHOE OTHOIICHNE K N3yUCHHUIO MaTepHaja CYIECTBEHHO OCJIONKHUT BHIIIOIHCHNAE KOHTPOIHHON
paboThL.

OdopmiteHHas B COOTBETCTBHH CO CTaHIapTaMH KOHTPOJIbHAsl paboTta caaercst Ha kadenpy MeTaurypruaecknux TeXHOJIOTHH 1
obopynoBaans. KoHTponsHas paboTta cunTaeTcs 3a4TCHHOM, €CIM OHa IPOBEPEHa IPErojaBaTeieM, BEAYIINM 3aHATHS, 1 UMEeT
COOTBETCTBYIOIIYIO 3aIIUCh O IPABUIBHOM €€ BBITOIHEHHH.

JlabopaTopHble padOThI CBSI3aHbI CO 3HAYNTEIBHBIMH 3aTPaTaMH BPEMEHH, KPOME TOTO, IS X ITOJHOLEHHOTO BBITIOJIHEHUS
TpeOyeTcs yuacTre B He HECKOIIBKHX CTYACHTOB IO/l PYKOBOACTBOM y4eOHOToO MacTepa. B ¢Bs3u ¢ 3TUM, ITpH IUIaHUPOBAHUH CBOCH
y4aeOHOI paboTHI BaM CIIEAyeT YIUTHIBATE, YTO IPOIYCK Ja00PAaTOPHOTO 3aHATHS CBSI3aH CO CIOKHOCTSIMH MX BBITIOJHEHNSI.
IoaroToBka K BEIIOIHEHHUIO TJAOOPATOPHOH pabOTHI 3aKIIIOUAETCS B COCTABICHUH TEOPETUIECKOTO BBECHUS K 1a00paTOpHOH
pabore. ITocne BeImoOIHEHHS 1aOOpaTOpHOI paboThl ohopmitsieTcs oTdeT. PaboTa cunTaeTcst HOIHOCTHIO 3a4TEHHOMN 1OCIIE e¢
3aIMTHL. 3aMnTa Tab0paTOPHEIX PabOT IPOBOANTCS Ha Ta0OPATOPHBIX 3aHATHSIX.

YdacTue B IPaKTUYECKUX 3aHATUSAX TPEOYeT OT CTYACHTOB BBICOKOH CTETICHH CAMOCTOSTEIFHOCTH U CIIOCOOCTBYET Ooltee
IIyOOKOMY OCBOCHHUIO TEOPETHUECKUX MOJIOKEHUI U MX NPaKTHYECKOTO HCI0Ib30BaHMs. [10 MHIMBYUTyaIbHBIM HCXOJAHBIM JaHHBIM,
BBIIaBaEMbIM B HaJaJle IPaKTHUECKUX 3aHATHH, HEOOXOMMO ITPOBECTH CAMOCTOSITENILHBIE PACUETHI M CIIETIATh BHIBOJIBI 11O
MOTyYCHHBIM pe3ylbTaTaM: O XapaKTepe IMOIyIEeHHbIX JAHHBIX U 00 MX COOTBETCTBUH PEATbHBIM MPON3BOJICTBCHHBIM BEITHYNHAM.
IToaroToBka K 3x3aMeHy 10 AUCIUILUIMHE 3aKJIOYAETCS B H3YUEHHH TeOPETHUYE-CKOro MaTepraia o KOHCIEKTaM JIeKIuii,
HCTOYHHKAM OCHOBHOM M JOMOJIHUTEIBHOM JINTEPaTypPhl, BKIFOYAs TEMBI CAMOCTOSTEIBHOTO H3yYEHHUSI.

PexoMeHnganuu Mo OCBOCHUIO AUCHUILTIHEL B TUCTAaHIIMOHHON (hopMe.

LMS Canvas no3BoJsieT HCIONIb30BaTh CIEHANbHBII KOHTEHT U AJIEMEHTHI DJIEKTPOHHOTO 00Y4€eHHS U JUCTAHIIMOHHBIX
o0pazoBaTenpHbIX TexHooruit. LMS Canvas ucnonb3yercs IpeuMyIecTBeHHO ISl aCHHXPOHHOTO B3aHMOACHCTBUS MEXKILY
yJacTHHKaMH 00pa30BaTeIBHOTO IpoIiecca MOCPeACTBOM ceTH «IHTepHeT».

Yto6b! 3¢ (PeKTHBHO UCTIONB30BaTh BO3MOXKHOCTH LMS Canvas, a COOTBETCTBEHHO H yCHENTHO OCBOUTH AUCHUILTHHY, HYKHO!
1) 3aperucTpupoBathcs Ha Kypc. sl 5TOro Hy»HO MEPEUTH MO CChIIKE, BbIIaBAEMOM COTPYIHHKAaMH JeKaHaTa UiIn
npenonaBartesieM.JIOTHH 1 Mapoib COBIAaeT ¢ JIOTHHOM U IapojeM oT jngHoro kabnaera HUTY MUCuC;

2)B pyOpuke «B Hauanoy) 03HAKOMHTECS C COAEPIKaHUEM Kypca, BOIIPOCAMH ISl CAMOCTOATEIIFHON TTOTOTOBKH, YCIOBHUSAMH
JIOITyCKa K aTTecTaluy, (opMOH MPOMEKYTOYHOM aTTeCTalllK (3a4eT/9K3aMeH ), KPUTEPHSIMH OLICHUBAHUS U JAP.;

3)B pyOpuke «Momyim», 3aX0s B COOTBETCTBYIOIIME pa3eibl H3ydaTh yueOHbIe MaTepHabl, pa3MeLeHHbIE MIperogaBareieM. B
T.4. TIOJTB30BATECS INTEPATYPOH, pEKOMEHAOBAHHOH IpeTioiaBaTesieM, IIepexoas 0 CChUIKAM;

4)B py6puke «bubmnoTexay BO3MOKHO HOAOUPATH IS BHINOTHEHHS MUChbMEHHBIX Pa00T (KOHTPOIbHEIE, JOMAIITHHAE PaOOTHI,
KypCOBbI€ PabOTBI/TIPOCKTHI) JTUTEPATYPY, pasmenieHnyio B 9bC HUTY «MUCuC,

5)B pyOpuke «3amaHus» HYKHO 03HAKOMHTECS C COJep)KaHUEM 3aaHus K MICBMEHHOH paboTe, CPOKaMH CAa4H, KPUTEPUSIMHA
OLICHKH. B ycTaHOBIEHHBIE CPOKHU BBITOIHUTE PaOOTY(bI), OATPY3UTH 3[ECh XK€ IS IPOBEPKH. Y JOOHO HA3BIBATh (haii paboTEI
crnenyromuM obpa3oM (HazBaHHe IpeaMeTa (cokpaiueHHo), rpynmna, ®UO, nara aktyanuzanuu (Ipy MOBTOPHOM Pa3MEIIECHUH)).
Hanpumep, Termnotexunka MBanos .M. BMT-19 20.04.2020. Eciu paboTta cOIepKUT PUCYHKH, (OPMYJIBI, TO C IEITBIO
coxpaHeHUs (HOPMAaTHPOBAHUS ee HyXKHO NOATpykaTh B pdf popmare.

Pabora, moarpy»xaemas A1 HPOBEPKH, JOJIKHA!

- coiepKaTh BCE CTPYKTYpPHBIE JJIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHHE, OCHOBHYIO 4acTb, 3aKJIIOYEHUE, CIIUCOK HCTOUHHUKOB,
TPWIIOXKEHUS (TIPH HEOOXOANMOCTH);




- OBITH O(OpPMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[IpenonaBatens B TCYCHHE YCTAHOBICHHOTO CpoKa (He OoJiee IecsTH JHEH) IpoBepseT paboTy U pa3MeliacT B KOMMEHTapHUsX K
3aJJaHUIO PEIeH3MI0. B Hel OH yKa3bIBaeT Kak MOJOKUTENBHBIE CTOPOHBI paboTHI, Tak 3aMedanus. [Ipy HaTMauy B pereH3nn
3aMEUaHMi U PeKOMEHIAINH, Hy>KHO BHECTH IIONPABKH B paboTy, MOATPY3HUTH €€ 3aHOBO AJIs MOBTOPHOIT mpoBepkH. [Ipu a3Tom
Ba)KHO CJIEJUTD 32 CPOKAMH, B TEUEHHE KOTOPHIX JOJDKHO OBITH BHIIIOIHEHO 3aAanue. [Ipyu HapylIeHnu CpoKOB, yKa3aHHBIX
IpernoaBaTesieM BO3MOXXHOCTh MOATPY3UTH PabOTy OCTAaeTCs, HO CHCTEMa BRIBOAUT COOOIICHUE O HapyIICHHU cpoKoB. [To
OKOHYaHUH CEMECTpPa MOATPY3UTh paboTy HE TOIYIHTCS;

6)B pyOpuKke «TecTb» IPOUTH TECTOBBIE 3aJaHNUS, OCBOMB COOTBETCTBYIOIMINIT MaTepuall, pa3MeIleHHbIN B pyOpuke « Momaynm;
7)B pyOpuke «OLEHKN» OTCIIEKHUBATH CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBSABICHUM YUTATh OOBIBICHUS, pa3MeIllacMbIe TIPETIOIaBaTeIeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyOpuke «OOCYX)IEeHU» CO3aBaTh OOCYKICHUS M YIaCTBOBATh B HUX (00CYKIAIOTCS 0OIIMEe MOMEHTHI, BBI3BIBAIOIIHE
BOIIPOCHI Y OONBIIMHCTBA IpyNIb). JanHas pyOpuKa TakKe MOXKET OBITh HCIIOIb30BaHa /Uil B3AUMHOM MTPOBEPKU;

10)nposBISTH PEryJIspHYIO0 aKTUBHOCTB Ha Kypce.

[IpenMymecTBEHHO UTI CHHXPOHHOTO B3aMMOAEHCTBIS MEXIY YIaCTHHKaMH 00pa30BaTeIRHOTO Ipoliecca MOCPEACTBOM CETH
«uTepuer» ucnonbdyercs Microsoft Teams (MS Teams). UToOBI OJHOLIEHHO HCHOIB30BATh €I0 BO3MOKHOCTH HY>KHO
yCTaHOBHTH IpuiioxkeHue MS Teams Ha nepcoHaNbHBIN KoMITbIOTEp 1 TeledoH. CTapocTaM HY>KHO co3aath rpymmny B MS Teams.
VYdacture B Tpymie mo3BoJseT:

- CITyIIaTh JICKINHY;

- paboTaTh Ha MPAKTHYECKUX 3aHATHSIX;

- OBITH Ha CBSI3H C IIPEIO/IaBaTEeNIeM, 33/1aBasi €My BOIIPOCHI MITH OTBEYas Ha €ro BOIPOCH! B O0IIEM YaTe TPYIIIIBI B padodee BpeMs ¢
9.00 o 17.00;

- OCYIIECTBISATH COBMECTHYIO pabOTy HaJ JOKyMEeHTaMu (BKIamka «Dauisr).

[Tpu nmpoBeneHUM 3aHATHI B TUCTAHIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO Bceraa padoTaTh ¢ BKIFOUYEHHOH KaMEpOid.
VckimoueHne — ecIti MpernofaBaTellb MOIPOCUT OTKITIOYNTE KaMephl 1 MUKPO(OHEI B CBA3M ¢ OOIbIIMMH ToMexaMu. Ha aBatapkax
JIOJDKHBI OBITh HCKITIOUUTETBHO JEIOBEIE (OTO.

[Ipu npoBeieHUH JIEKIIMOHHO-TIPAKTHYECKUX 3aHATHI BEIETCS 3alMHUCh. DTO JaeT BO3MOKHOCTh IPOCMOTpA 3aHATHUS B CIydae
HEBO3MOJKHOCTH IPHUCYTCTBUS HA HEM WJTH IIPU HEOOXOIMMOCTH BHOBb OOPATHUTCS K MaTepHAIy U 3aHOBO €r0 IPOCMOTPETb.




