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Conepxanue
IlepeueHp KOMIETEHIMHA C YyKa3aHUEM OJTaroB uX (opMUpOBaHHS B
npouecce ocBoeHust OITOIT
Onucanue Tmokazareiied M KPUTEPUEB OIICHHWBAHUS KOMIICTCHIIMI Ha
Pa3JIMYHBIX dTanax uxX GopMHUPOBAHUS, OMMCAHUE MK OICHUBAHUS
TumnoBble KOHTPOJIbHBIC 3aJlaHUsI WJIM WHBIE MaTepHajbl, HECOOXOAUMBIC
JUIS OIIEHKW 3HAHWH, YMEHUU, HABBIKOB M (MJIM) OIBITA JEATEIbHOCTH,
XapaKTEPHU3YIOMMX 3Tarbl (HOPMUPOBAHHS KOMIIETSHIIMA B TIpOIlecce
OCBOEHUS 00pa30BaTENBHON MTPOTPAMMBI.
Meroandeckie MaTepHallbl, ONPEACIISIONINE MPOIEAYyPhl OIICHUBAHUS
3HaHWH, YMEHHM, HABBHIKOB W (WJIM) OMNbITa JCATEIHHOCTH,
XapaKTEPU3YIOMINX ATAIbl UX (HOPMHUPOBAHMUS



1. IlepeyeHb KOMNETEHIMI ¢ YKa3aHUEM 3TANOB UX (JOPMHUPOBaHUs B mpoLecce
ocsoenusi OIIOII

B pesynbraTe u3ydeHUs AUCHUIUIMHBI « DHEPTOHOCUTEIN B TEIUIOIHEPTETHUKE,
TEIJIOTEXHUKE, TEIJIOTEXHOJIOTUsAX» olOydaromuecsi, B cooTBeTcTBUuU ¢ ®I'OC BO mno
HaIlpaBJICHUIO TIOJITOTOBKH 13.04.01 - TemiosHepreTuka W TEIUIOTEXHHUKA,
YTBEPKIACHHOTO MprKa3zoM MuHHCTEepcTBa 00pa3zoBanus U Hayku PO ot 28.02.2018 r.
Ne 146, popMupyroT ciieyromniue KOMIETEHITUN:

Tabmuna 1
Ta6auna 1 - @opmupoBanne KOMIEeTEeHIUH B mMpouecce M3yYeHusi JUCITUTTIMHBI
«IJHEProHOCHUTE/H B TEIIOIHEPreTHKeE, TEMJI0TeXHHKE, TEMJI0TEXHOJIOT HIX)

Kommerenus Nupukaropel DraIs! Bunni O1ieHOYHEBIE
Kon | HaumenoBanue JIOCTH>KECHUS dbopMupoBaHus | 3aHATUHN AJs cpencTBa s
KOMITETCHIIUH KOMIIETEHIIMU B | (hOPMHUPOBAH OILICHKU YPOBHS
nporecce usi c(hOpMUPOBAHHOCTH
ocsoeuusa OIIOII | xkommereHu KOMIIETEHIINU
(kypc) 1
1 2 3 4 3) 6

IIK-6 | CriocobeH k I1K-6.2 1 MPAKTUYECKH | THIIOBOW pacyer
MIPOBEACHUIO [IpoBoaut € 3aHITHUS nabopaTopHas
TEXHUYECKUX TEXHUYECKUE paboTta
pacyeToB s pacyeTsl TUTSt CaMOCTOSITEIIbHAS
oTpeeNeHus oTpeaeNeHus paboTta
rapaMeTpoB U | apamMeTpoOB KYPCOBOM MPOEKT
BBIOOpA CEpUITHOrO [IpomexxyTouHnas
CEPHITHOTO 1 o0opyoBaHus aTTecTaIus
pa3paboTku
HOBOT'O
TEIJIO3HEPreTH
YECKOT0 U
TEIMJIOTEXHUYEC
KOTO
o0opynoBaHus
"
SHEPTrOCUCTEM

[Ipumeuanue:

Komnerenmms [1K-6 Takke ¢popmupyetcst B X07e U3YUCHHs TaKOH TUCIUILINHBL,
Temnmosneprernyeckoe M TEIJIOTEXHUYECKOe 00OpyAoOBaHHE, AJbTepHATHUBHBIC
HCTOYHUKHU »HeproodecneueHusi, [IpoextupoBanue 3HeprooOecrnedeHus npeanpusiThii
AIIK, a Tak € mnpu NPOXOXKACHUU MPEIIUITIOMHON MPAKTUKA M IOATOTOBKE K

MPOIIETYPE 3aIIUTHI M 3aITUTHI BHITYCKHON KBATU(PUKAIIMOHHON pabOTHI.




2. Onucanue nmoka3sareJieid 1 KpUTEpHeB OLICHMBAHUS KOMIIETEHIUI
HA Pa3JIMYHbIX ITanax ux (popMUpPoOBaHUs, ONMCAHUE IIKAJ OLEHUBAHUS

IlepeyeHb O1IEHOYHBIX CPEICTB

n/n

HaumenoBanue
OIICHOYHOTO CPEJICTBA

Kpatkas xapakrepuctuka
OLICHOYHOI'O CPEJCTBA

[TpencraBieHne OLEHOYHOTO
cpencta B DOC

TuroBoii pacuer

CpPe/CTBO, HAIIPABJICHHOE Ha
OBJIaJICHUE HEOOXOTMMBIMU
HaBBIKAMH pacuera
WHKXCHEPHBIX CHCTEM U
000pyI0BaHUsl, COTIOCTABIICHUE
MOJTyYEHHBIX PE3YyIbTATOB C
peaTbHBIMHU O0bEKTaAMH

KOMILIEKT 3aJaHun

pYOEXKHBIN KOHTPOIb

MMO3BOJISIET OLIEHUTH CTEIEHD
BOCIIPUATHUS yueOHOTO
MaTrepuasia u MPOBOIUTCS IS
OIICHKU PE3YJIbTaTOB U3yUCHUS
pa3aeiIOB/TEM I CIIUTUTHHBI

Bonpocsl py6exxHOro KOHTPOJIS

MHUCHbMEHHBIN OIIpOC

IIO3BOJIACT OUCHUTDH CTCIICHD
BOCIIpUATHA yqe6Hor0
MaTtcpurajia JUCHUIIIINHBI

BOHpOCBI IMHUCBbMCHHOI'O OITpOCa

YCTHBIA OIIPOC

CPEICTBO KOHTPOJIS,
OpPraHU30BaHHOE KaK YCTHHIE
OTPOC MEAArOrMYECKOT0
paboTHuKa oOyuaromierocs Ha
TEMBbI, CBSI3aHHBIE C U3y4aeMOu
JUCLUIUTMHON U paCCYMTAaHHOU
Ha BBEIICHEHHE 00beMa 3HaHMI
oOyuaroIerocs mno
OTIpEZICTICHHOMY pa3Jieny, TeME,
npo0GsemMe U T.1I.

MMEPCUCHb BOIIPOCOB IJIA
YCTHOI'O Oo1poca

IIpomesxyTouHas
aTTecTanus

MO3BOJISIET OLIEHUTH CTENICHb
BOCIIPHUATHS y4E€OHOTO
MaTepHaa JUCIUIITNHbI

BOHpOCBI BBIXOJHOT'O KOHTPOJIA

IIporpaMmma onieHMBAHUSA KOHTPOJIUPYEMOM JUCHTUTITIHMHBI

No

/1

Kontponupyemsie paznensl (TEMbI

JUCITUTIITAHBI )

Kon
KOHTPOJIUPYEMO
1 KOMIIETECHIIUU
(nnu ee yacTH)

HanmeHoBaHME OLIEHOYHOTO cpeacTBa

3

4




Kon
Ne | KonTponupyemble pasfenbl (TeMbI | KOHTPOJIUPYEMO
POTHPY pasit ( KOHTPOIHPY HaumenoBanue o1ieHOYHOTO CpesicTBa
/11 | TACIUTLIAHBI) A KOMIIETEHIINHU
(w1m ee yacTh)
1 2 3 4
1. | Pacuer Terodu3nueckux
TOKa3aTeNei ra3000pa3HbIX TumnoBoii pacuer
TEIUIOHOCUTETIEN [1K-6 PyOesxHbIi KOHTPOJIB
CocraBiieHne MaTepuanbHOTO U [IpomexyTouHas aTTecTalus
TEIJIOBOT0 OajaHCoOB
2. OCHOBBI pacueTa KOMIIPECCOPHBIX TumnoBoii pacuer
MalIiH TK-6 PyOesxHbIi KOHTPOJIB
OcHOBBI pacyeTa X0J0IUIbHON [IpomexyTouHas aTTecTanus
MaIIHHbI CamocTosiTenpHas pabora
3. Pacuer npoiiecca ropenus TumnoBoii pacuer
TOIUTMBA I1K-6 Py0exHbIi1 KOHTPOITh
[IpomexyTouHas aTTecTanus
4, Onpenenenue apaMeTpoB .
pel P p TurnoBoii pacuer
BO3lyXa C  IOMOIIbIO I-d .
Py6exxHbIit KOHTPOIIB
TuarpaMMe T1IK-6
N [IpomexxkyTouHas arrectauus
IM'unpaBnuueckuit pacuer
CamocTosTenbHas paboTa
TpyOOIIPOBOJIOB U BO3/lyXOBOJIOB
5. OCHOBBI TEXHUKO-DKOHOMUYECKUX TunoBoit pacyer
pacueToB CUCTEM [1K-6 Py0exHbIi1 KOHTPOIIB
SHEproobecrneyeHus [IpomexyTouHas aTTecTanus

Onucanue nokasarejied 1 KpuTepueB OLEHUBAHUA KOMIIETEHIMH M0 JUCHUILIAHE
«IHEProHOCHUTEJIM B TEIJIOOHEPreTHKeE, TeNJIOTEeXHUKE, TENJI0TEXHOJI0THIX»
HA Pa3JIMYHBIX 3Tanax ux GopMUPOBaAHUS, ONTUCAHUE KA OLleHUBAHUS

Kon WNunukaro [Toka3zaTenu ¥ KpUTEPUH OLIEHUBAHMS PE3YJIbTATOB O0yUEHHUSI
KOMIIETEHILIU pBI HUKE IIOPOrOBOTO IIOPOTOBBIN MIPOJIBUHYTHIN BBICOKHM
Y, DTallbl JOCTHXKEH YPOBHS YPOBEHb YPOBEHBb YPOBEHb
OCBOCHUS us (HeynoBneTBOPUT | (yIOBIETBOPUTE (xopor1o) (oTnHMuHO)
KOMIIETEHIIM | KOMIIETEH €JIbHO) JIBHO)
u U
1 2 3 4 5 6




I1K-6,
2 ceMecTp

[1K-6.2
[IpoBoguT
TEXHHYEC
KHe
pacueTsl
JUIs
ompezene
HUS
napamerp
OB
CEepUUHOT
0
000py10B
aHUs

oOyJaromuiics He
3HaeT
3HAYUTETBHON
4acTH
MIPOTPaMMHOTO
MaTepuaia, INoXo
OpPUEHTHPYETCS B
MaTepuae:;

HE B COCTOSIHAU
MTPOBOJIUTH
TEXHUYCCKUC
pacdeTsI I
OTIpeIeTICHHS
rapaMeTpoB
CEpUHUHOTO
o0opymoBaHUs.
Homyckaet
CYIIICCTBCHHBIC
OIIMHOKH.

oOyJatomuiics
JI€MOHCTPHPYET
3HAHUS TOJBKO
OCHOBHOTO
marepuana, HO He
3HACT JIeTajIeH,
JIOITyCKaeT
HETOYHOCTH,
JIOIyCKaeT
HETOYHOCTH B
(bopMynupoBKax,
HapyIaer
JIOTUYECKYIO
MOCJIEe0BaTENEHO
CTb B M3JI0)KEHHUH
HPOrPaMMHOTO
MaTepuaia

oOyJatomuiics
JIEMOHCTPHPYET
3HAHHE
marepuana, Ho
JIOIyCKaeT He
CYIIIECTBEHHBIX
HETOYHOCTH.

oOyJatromuiics
JIEMOHCTPHUPYET
3HAHUE
marepuana:
TEXHUYECKUX
pacueToB JuIs
oTpeIeICHHs
napaMeTpoB
CEepUIHOTO
obopynoBaHus

3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI UM MHbIE MAaTEePHUAJIbI, HEO0OX0UMbIE ISl
OlleHKH 3HAHWI, yMEeHHUI1, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH,

XapakTepu3yInX 3Tanbl ((OPMUPOBAHNSI KOMIIETEHIHII B Npolecce 0CBOECHMS
00pa3oBaTeIbHOI MPOrpaMMBbI

3.1 IlpakTuyecKkue 3aHATHS

[IpakTHyeckue 3aHATUSA TPOBOASTCS MTOCIE U3YUEHU TEOPETUYECKOTO MaTepraa
10 TEME, W CIIY’KAT IS 3aKPEIUICHUS] OJIYYEHHBIX 3HAHUW, OCBOCHHS] YMEHUU U
HaIpaBJIeHbl Ha (POPMUPOBAHUE YCTAHOBICHHBIX YYEOHBIM IJIAHOM KOMITETEHLIUN.

TemaTnka MpakTUUECKUX 3aHATUN CBSI3aHA C PACCMATPUBAEMBIM TEOPETHUECKUM
JIEKIIMOHHBIM MaTE€pHaJIOM.

OdopmieHre 0TYETOB TTO IPAKTUUCSCKUM 3aHSATHSIM.

Otu€t nowkeH ohopMIIsAThCs Ha TucTax Gpopmarta A 4 uiu B TeTpaau s
MPAKTUYECKUX 3aHSITHI U COACPIKATh:
Temy 3anstus (paboThl).
Llenp 3ansTus
3. 3agaHue 1151 UCTIOTHEHUS.

4. BeInoJIHEHHBIC 3aJaHUS.
5. BBIBOJIBL.

1.
2.

IIpumep NpakTHYECKOIr0 3aHSITHS:

Pacuer Temiopuznyeckux noxkasaresei razoo0pa3HbiX TEIVIOHOCHTEIEH

OCHOBHBIC IOHATUHA




Haubomee pacmpocTpaHeHHBIMH  BHJIAMH  Ta3000pa3HBIX  TEIJIOHOCUTEIEH
ABJISIFOTCSL. BO3JIyX W Ta3000pa3Hble MPOAYKTHI TOPEHUs TOIUIMB. BO3ayX M MpOmyKThI
TOPEHHUS SIBIIAFOTCA CMECSIMU MPOCTHIX ra30B.

II10THOCTh TIPOCTHIX Ta30B IPU HOPMAJIBHBIX YCIOBHUSX OIPEIEIAETCS MO
CIIPaBOYHBIM JaHHBIM JIMOO 10 opMyIie JIJIsl UAcaIbHBIX Ta30B

Pi= Wi/22,4, kriv, (1.1)
IJie pj — IUIOTHOCTH IPOCTOTO Ta3a; Ll — MOJIEKYJISIpHAs Macca ras3a, KI/KMoib; 22,4
— 00BeM 1 KkMouIs rasa, M>/KMOTB.
[[10THOCTP Ta30BBIX CMECEH ., PACCUMTHIBACTCS, HCXOId W3 TIPaBHIIA
aJJTATHBHOCTH
Pev— z pi M, (12)
rae M; — 10Jisl OTJAEILHOIO0 KOMIIOHEHTA B CMECH, IIPU 3TOM 2 M; =1.

[[10THOCTP MPOCTBIX Ta30B M Ta30BbIX CMeECEH 3aBUCUT OT (aKkTUYECKON
TeMIlepaTypbl W JaBlieHUs. [l MpakTUYeCKUX pacyeToB IUIOTHOCTh B PealbHBIX
YCIIOBUSAX PacCUUTHIBAETCA 1O (hopMyIie sl UcalbHBIX Ta30B

p=p, (273/(273+ 1))(P/P,), (1.3)
rae t, P - peanbHbIe TeMmiepaTypa U JaBlICHUE Ta3a.

TensoeMKoCTb OTAETBHBIX Ta30B Cj IPH Pa3IMYHBIX TEMIIEpATypax OMPEISIIeTCS
M0 CIPABOYHBIM JaHHBIM. B 3aBUCUMOCTH OT €IWHHUIIBI BEMIECTBA Pa3IUYarOT
o6bemuyio (kJ[K/M° Tpa), MaccoByko (KJDK/KT rpamg) u MoIbHYIO (KJK/(KMOIb Tpax))
TEIJIOEMKOCTh. TemIoeMKoCcTh psia HaubojJee paclpOCTPAaHEHHBIX Ta30B MpHU
pa3IMYHBIX TEMIIEpaTypax npuBeeHa B Tadbmnuie 1.1.

TennoeMKoCcTh CMECH Ta30B ONpenensercs mo QopMyle, UCXOIsd W3 MpaBuiia
aJIUTUBHOCTHU:

Cam2ZCim; (14)

[lepecuer 3HaueHUN OOBEMHON TEIIOEMKOCTH B MACCOBBIE OCYIIECTBISIETCS IO
(dbopmyJie C y4EeTOM IUIOTHOCTH Tra30B U Ta30BBIX cMecen

Cm: CV /p (1.5)
Ta6numa 1.1.
Cpennsis 00beMHasi TEIIOEMKOCTh ra30B, KI[)K/(M3 rpan)
Temmnepatypa, 0O, N, Bo3ayx CO, H,0O
°C
20 1,31 1,29 1,29 1,60 1,49
100 1,33 1,295 1,30 1,70 1,50
200 1,34 1,30 1,31 1,79 1,52
300 1,36 1,31 1.32 1,86 1,54
400 1,38 1,32 1,33 1,93 1,56




500 1,40 1,33 1,34 1,99 1,59
600 1,42 1,34 1,36 2,04 161
700 1,43 1,35 1,37 2,09 1,64
800 1,45 1,37 1,38 2,13 1,67
900 1,46 1,38 1,40 2,17 1,69
1000 1,48 1,39 1,41 2,20 1,72
1200 1,50 1,41 1,43 2,26 1,78
1400 1,52 1,43 1,45 2,31 1,83
1600 1,54 1,45 1,47 2,35 1,88
1800 1,55 1,47 1,48 2,39 1,92
2000 1,57 1,48 1,50 2,42 1,96

Onpenenenne 3Ha4YCHWA KOAP(GUIMEHTOB TEILIOMPOBOAHOCTA A, BS3KOCTH V
OCYUIIECTBJISICTCS O CHPABOYHBIM JaHHBIM. 3HAYEHHUS BEIUYUH A, V U KpUTEpUS
[Tpanarns (Pr) nis A5IMOBBIX Ta30B CPEHETO COCTaBa MpeICTaBiIeHbl B Tabmuie 1.2.

Ta6numna 1.2.
Temnodusnueckie CBOMCTBA IBIMOBBIX Ta30B
Temneparypa, °C 0, Br/(m rpan) 0*10° ,m°/c Pr

0 0,0228 12,2 0,72
100 0,0313 21,5 0,69
200 0,0401 32,8 0,67
300 0,0484 45,8 0,65
400 0,057 60,4 0,64
500 0,0655 76,3 0,63
600 0,0742 93,6 0,62
700 0,0827 112,0 0,61
800 0,0915 132,0 0,60
900 0,100 152,0 0,59
1000 0,109 174,0 0,58
1100 0,1175 197,0 0,57
1200 0,1255 221,0 0,56
1300 0,1350 245,0 0,55
1400 0,1442 272,0 0,54
1500 0,1535 297,0 0,53

3agauva 1. PaccunTarh IIIOTHOCTH ra30BOM CMECH pgy IPU HOPMAJIBHBIX YCIOBUAX U
npu temmeparype 200 °C. Cocta rasosoii cmecn:CO,-12%, H,O- 15%, 0,-2%, N,-
71%.

3agaua 2. PaccunraTh TEIIOEMKOCTH ra30Boi cMecu npu Temmepatype 200 °C u
500 °C. Cocras ra30Boii cMeCH IPHHATH 110 JAHHBIM 3a1a4H .

KonTposnbHBIE BOPOCHI 110 TEME
1.Kak BiusieT Temneparypa u JaBJIC€HHE Ha MIOTHOCTh ra30B?
2.01 KaKuX mapaMeTpoB 3aBUCUT TEILIOEMKOCTh Ta30BOM CMECH?
3.Kak paccunraTh INIOTHOCTH MPOCTOTO ra3a MpyU HOPMAJIbHBIX YCIOBUAX?

8



4.]Jlatb onpenenenne kKodureHTa TerIonpoOBOIHOCTH.
3.2. IIpoMexkyTOUHAsI aTTECTALIMS

B coorBeTcTBUM ¢ y4eOHBIM IUIaHOM Mo HampapieHuto noaroropku 13.03.01
TemmosHepreTka M TEIJIOTEXHWKA YCTAHOBJIICHA MPOMEKYTOYHAS aTTECTAllds B BHUJIC
3ayeTa.

BOHpOCLI, BBIHOCHUMBIC HA 3a49€T

1.Kak BiusieT TeMiiepaTypa U AaBJICHUE HA INIOTHOCTh ra30B?

2.0T Kakux napamMeTpOB 3aBUCUT TEINIOEMKOCTb ra30BOM cMecu?

3.Kak paccuuTtarh MIOTHOCTH MPOCTOIO ra3za Mpu HOPMaJIbHBIX YCIOBUAX?

4. Jlatb onpenenenue koddduireHTa TeronpoBOAHOCTH.

5.CTpyKTypa NpUXO0JIHON YacTh MaTepuaibHOro OamaHca

6.1lenu cocTaBieHus TEMIOBOTO OajlaHca

7.Kakue notepu Teria UMEIOTCA B TEINIOOOMEHHOM anmnapare?

8.Kaxk onpenenuTh BeIMYUHY SHTAIBITHY TOTOKA BelecTBa?

9.Uto siBnsieTCS TPEIONIUM TEIIOHOCUTENIEM B ITOJIOTPEBATENSAX KUKOCTH?

10.Haznauenue u kiaaccupuKkaims KOMIPECCOPOB

1.Kak n3MeHsieTcs KOHEUHas TeMIiepaTypa Bo3/iyxa mpu CokaTuu?

12.Kak 3aBucuT paboTa cxaTHs OT BHJIa Iipoiiecca?

13.CocTaBuTh TEMIOBOW OaTAHC OXJIATUTENS BO3yXa?

14 Kak paccuuTaTh MOITHOCTh ITPUBOIAa KoMIIpeccopa?

15.Y10 Ha3bIBaETCA TOILJIUBOM?

16.Bunsl 1 coctaB ToruiuBa’?

17 .Tlopsimok pacuera mporecca ropeHust?

18.1IpoayKThI MOJTHOTO TOPEHHUS TOTUIHBA

19.Pacuet TemrnepaTypbl TOPEHHS TOTLTUBA

20.Kakue mapameTphl BIHSIOT Ha TEIUIOCOAEPIKAHUE BIAKHOTO BO3AyXa?

21.J1aTh onpeAeIeHUE «TOUYKH POCHD) JIJI BO3ayXa

22.Kaxk n3obpaxaeTrcs mpoiiecc Harpesa Bo3ayxa Ha |-d quarpamme?

23.1300pa3uth mpoiiecchl cMeteHus Bo3ayxa Ha |-d quarpamme

24 Kak W3MEHSETCS OTHOCHUTEIbHAs BIAXHOCTh BO3AyXa TIPH ITOBBIIIICHUN

(MOHMKEHUHN ) TEMITEPATYPhI?
25.0Tau4aus peaibHOTO ITUKJIA MTAPOKOMITPECCHOHHON XOJIOUIBHOW YCTAHOBKHU OT
UICaTBHOTO

26.Kaxk ornpenenuTs JaBieHHUE XJ1aJ0areHTa B UCIapuTelie U KoHIeHcaTope?

27.CocTaBUTh SHEPreTUUECKUIN OaaHC XOJ0AWIBHON YCTaHOBKU

28.Kak paccunTtaTh BEIMYHHY XOJOIAMILHOTO KoddduimeHTa?

29.0t1 xakux (axropos 3aBucuT 3HaueHue KIIJ[ xomoaunpHON ycTaHOBKU?
30.CtpykTypa ypaBHeHus: bepnymnu

31.Ha3naueHne HACOCOB M MIX KiacCUDHUKAIIHS

9



32.Yto Ha3bIBAETCS THAPABINIECKON XapaKTePUCTUKOM Hacoca?

33.Bupl CONMpOTHUBIIEHUI BO3AYIIHOTO TPAKTA, UX OTPEEIICHNE

34.Tlopsaok onpeeieHns CEeYCHUI TPYOOIIPOBOIOB U BO3yXOBOIOB

35.11o kKakuM mapameTpaM OCYIIECTBISETCS BELIOOP HACOCOB U BEHTHIIATOPOB?

36.JlaTh onpeneneHue YCIOBHOTO TOIIIMBA

37.OCHOBHBIE TEXHUKO-IKOHOMHYECKHE MTOKA3aTEIN CUCTEMBI SHEPTOOOECTICUSCHUS

38.CTpyKTypa roJJOBBIX 3KCILTyaTallHOHHBIX 3aTpaT

39.CTpykTypa KanuTaiabHBIX 3aTPAT CUCTEMBI SHEPTO00eCICUeHUS

40.0CHOBHBIE HMCTOYHUKHA IKOHOMHH TOJIOBBIX AKCILTyaTAllMOHHBIX 3aTpaTr MpHu
pealin3anuu SHeprocOeperaronx MEPONPUITUN

41. BblOop mapamMeTpoB M IOCTPOCHHE IMPOLECCOB B  TEOPETUUYECKOMN
MapOKOMIPECCHOHHOM XONOAMIbHON ycTaHOBKE Ha T-S u p-1 — nuarpammax.

42. MHOTOCTYIIEHYAThIE TTAPOKOMIIPECCHOHHBIE XOJIOAMIbHBIC MATUHBL. CXEeMbI U
0COOCHHOCTH pacyera.

43. Cxema ¥ mnpuHIMN PpabOThl a0COPOIMOHHOW XOJOJUIBHOM MAIIHHBI,
TEOPETUUECKHE OCHOBBI OIKUCAHUS IPOLIECCOB.

44.Bo1o3a00pHBIE COOPYKEHUS M OUYUCTHBIE COOPYKEHUS

45. Oxyaxaarolme ycTpoicTBa, TpyoOoIpoBOIbI U 3alI0OpHAst apMaTypa.

4. MeToauyeckne MaTePUAJIbL, ONpeae/isiioline Npoueaypbl OLeHUBAHNS 3HAHMIA,
YMEHUIl, HABBIKOB U (MJIM) ONBITA AeATeJILHOCTH,
XapaKTepu3yiuXx 3Tanbl GopMUpoOBaHUS KOMIIETEHIUM

4.1 IIpouenypsbl OLleHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB
U (MJIK) ONBbITA AeATeJIbHOCTH

KoHuTponb pe3yiabTaToB 00y4eHUS! CTYACHTOB, 3TAallOB M YPOBHSA (POPMUPOBAHUS
KOMITETCHIIMA TIO0 JUCIUIUIMHE « DHEPTOHOCUTENHN B TEIUIODHEPTETUKE, TEIJIOTEXHUKE,
TEIJIOTEXHOJIOTUSAX» OCYIIECTBIISIETCA Yepe3 MPOBEACHHE BXOJHOTO, TEKYIIEro,
PYOEKHBIX, BEIXOJJHOTO KOHTPOJIEH M KOHTPOJISI CAMOCTOSITEILHOM pabOThI

@DopMBI TEKYIIET0, MPOMEKYTOUHOTO UM HTOTOBOTO KOHTPOJISI U KOHTPOJIbHBIE
3a/laHusl 71l TEKYIIETo KOHTPOJs pa3zpadarbiBatoTcs Kadenpoit ucxoast u3 crnenuduku
JTUCITUTUTAHBI.

4.2 Kputepum OlleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA
AeATeJIbHOCTH, XaPAKTEPU3YIIMX dTalbl (OPMHUPOBAHNS KOMIIETEHIIUN B
npouecce 0CBOCHUA 00pa3oBaTeJIbHOM MPOrPaMMbI

Onucanue IIKaIbl OLCHUBAHUA OOCTHIXXKCHMUA KOMHCTGHHI/Iﬁ 10 AJUCHHIIIIMHC

MpUBEIEHO B TabmuIe 6.
Tabnuna 6
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YpoBeHb OTtMeTKa Mo MATHOATUTFHOW CHCTEME Onucanue

OCBOCHMS (mpomexyTO4YHas aTTecTaLus)

KOMIETEHIIH
"

6blCOKUIL «3a4TEHO» OOyuaromuiics oOHapyX W BCECTOPOHHEE,
CHCTEMaTH4Yeckoe M TJIyOOKOoe 3HaHHE
ydeOHOro MaTepuaia, yMeeT CBOOOIHO
BBIIOJHATh  3a/laHusl, IPELYCMOTPEHHbIE
IpPOrpaMMOoit, YCBOMJI OCHOBHYIO
JUTEpPATypy U 3HAKOM C JIONOJHUTEIbHON
JUTEpaTypou, PEKOMEHTIOBAHHOM
nporpammoii. Kak npasuio, oOydarommiics
IPOSIBIISIET TBOPYECKHUE CIIOCOOHOCTH B
[IOHUMaHWUM, W3JI0)KEHUU W HCIOJb30BaHUU
MaTepuana

oazoewlii «3a4TEHO» OOyuaronuiics 0OHAPYX KT TOJIHOE 3HAHHE
y4eOHOTro Marepualia, YCHEUIHO BBIIOIHSIET
IIPENYCMOTPEHHBIE B IIPOTpaMMeE 3aJaHusd,
YCBOMII OCHOBHYIO JIUTEPATYPY,
PEKOMEHIOBAHHYIO B IPOTPAMME

nopozoewlit «3aYTEHO» OO6yyaromuiics OOHapyKUIT 3HaHUS
OCHOBHOT'0O yueOHOro Marepuaia B o0beMe,
HEOOXOIUMOM I JalibHEHIIel y4ueObl |
npeicTosmed  pabotel 1o  mpodeccuw,
CIPABIISETCS C BBHIOJIHEHUEM MPAKTHUECKUX
3aJaHMid, TPETYCMOTPEHHBIX MPOTPaAMMOii,
3HAKOM C  OCHOBHOM  JHTEpaTypow,
PEKOMEHIOBAaHHOM IIPOTPAMMOM, JOITYCTHI
MOTPEIIHOCTH B OTBETE HA DK3aMEHE U NPHU
BBITIOJIHEHUH SK3aMEHAIIMOHHBIX 3aJlaHHiH,
HO 00J1a/1aeT HEOOXOIUMBIMH 3HAHUSIMHU IS
WX  YCTpaHEHUS  TOA  PYKOBOJCTBOM
npenojiaBaTess

— «HEYJIOBJIETBOPUTEITHHOY OO6yuaromuiicss 0OHapyXWJI MPOOENbl B
3HAaHUSX OCHOBHOI'O Y4eOHOTo Marepuaia,
JOMYCTHJI  TIPUHIUIHAIBHBIE OIMMOKH B
BBINTOJIHEHUU MPEYyCMOTPEHHBIX
MIpOTpaMMOM NPAKTUYECKUX 3aJaHUN, HE
MOXET  MHpPOAOJKUTH  OOyueHue  WiIu
MIPUCTYIIUTH K npodeccruoHanbHON
JeSITebHOCTH o OKOHYaHUU
o0OpazoBarenbHON OpraHu3aInH 0e3
JIOTIOJTHUTENbHBIX 3aHATHH

4.2.1. Kpurepun OLleHKH YCTHOTO OTBETA NPHU MPOMEKYTOYHOH aTTeCTAlUN

[Ipu oTBeTE HA BOMIPOC OOYUAIOIIUNCS TIEMOHCTPUPYET:
3HAHUSA:  METOJOB  MPOBEACHUS  TEXHUYECKHMX  pPACUETOB  CEPUMHOIO
o0opymoBaHUS;
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YMeHHsI: BBINOJHATH TEXHUYECKHE  PacueTbl MapamMeTpoOB  CEPUMHOIO

000py/IOBaHUS;

BJajilecHHe HABBIKAMH: TEXHUYECKUMHU pacyeramMu [UIsl  OIpelesieHus
napamMeTpoB CEPUHHOTO 00OPYAOBAHMUS.

Kpurtepuu oneHku

OTJIMYHO

oOy4aronuics JeMOHCTPUPYET:

- 3HaHME MaTepuaja: METOAbl pacyeTa HHKEHEPHBIX CUCTEM
TEXHOJOTHYECKUX SHEPrOHOCUTENICH; OCHOBHBIC HAIPABIICHUS Pa3BUTHS
CUCTEM TEXHOJIOTMUECKUX HHEPrOHOCUTENEH, AJIEMEHTBhl 3TUX CUCTEM,
COBpEeMEHHOE 000PYAOBAHUE CUCTEM TEXHOJOTHYECKHX YHEPrOHOCHTEIN
MPOMBIIIJICHHBIX TPEANPUITHIA

- yMEHHE TPUMEHATH OCHOBHbIE HOPMATHBBl M TMpaBWIa IpHU
IIPOEKTUPOBAHUM  CHCTEM  TEXHOJOTMYECKMX  SHEPrOHOCUTENEH,
pa3pabateiBaTh 3()PEKTUBHBIE TEXHUUYECKHUE PEIICHUS MO pacueraM u
IPOEKTUPOBAHUIO  CHUCTEM  TEXHOJOTMYECKUX  SHEPrOHOCUTEJNIEH,
pa3pabaTbIBaTh MPOEKTHYIO TEXHUYECKYIO JIOKYMEHTAIHIO,
COOTBETCTBYIOILYIO CTaHJapTaM, TEXHUYECKUM YCJIOBUSM WIH JPYrUM
HOPMATUBHBIM JOKYMEHTaM.

XOpo1Io

oOydJarouuics 1eMOHCTPUPYET:

- 3HAHHUE MaTepHasa, HO JOMYCKAaeT He CYIIECTBEHHbIE HETOYHOCTH;

- B IEJIOM YCIICIIHOE, HO COJEp)KAIUe OTIEIbHBIC MPOOENBI, YMEHUE
BBIMIOJHATh TUAPABIMYECKHM U TEIJIOBOM pacueT; MnoadoupaTh
TEXHOJIOTHYECKOE O0OpyIOBaHME C BBICOKHM K.ILA. PabOTHI;
OTpEeNATh pacyeTHbIE PACXOJbl B CHCTEMax TEXHOJIOTHYECKUX
SHEPrOHOCUTEJNEMN;

- B IEJIOM YCIEIIHOE, HO COJepiKallee OTIENbHbIE MPOOeNbl MU
CONIPOBOKAAOIICECS OTACIIbHBIMU omrnOKaMu BJIAICHHUC HaBBbIKaMN
COBPEMEHHBIX METOJIOB TPOEKTUPOBAHMS U pacueTa CHCTEM
TEXHOJIOTMYECKUX SHEPrOHOCUTENEN MPOMBIIUICHHBIX NPEAIPUITHIA.

YA0BJE€TBOPUTECJIBHO

00yJaroImuics 1IeMOHCTPUPYET:

- 3HAHUS TOJIBKO OCHOBHOIO MaTepuana, HO HE 3HaeT JeTaleH,
JIONyCKaeT HETOYHOCTH, JOMYCKAeT HETOYHOCTH B (OPMYIHPOBKAX,
Hapyllaer  JIOTUYECKYI0  IOCJIENOBATebHOCTh B HM3JI0OXKEHHUH
IIPOrPaMMHOT0 MaTepHaa;

- B IEJIOM YCIEUIHOE, HO HE CHCTEMHOE YMEHHE BBIIOJHATh
TMJPaBIMYECKUN M TEIJIOBOM pacueT; MoaAOUpaTh TEXHOJIOTHYECKOe
000py/si0BaHUE C BBICOKUM K.I.J. PaOOTHI; ONpEAENATh pPacyeTHbHIE
pacxozbl B CHCTEMAaxX TEXHOJOTMYECKUX YHEPTOHOCUTENIEH;

- B LEJIOM YCIHENIHOE, HO HE CHUCTEMHOE BIIAJIECHUE HaBbIKaMU
COBPEMEHHBIX METOJOB IPOEKTUPOBAHHMA M pacueTa CHCTEM
TEXHOJOTMYECKUX YHEPTOHOCUTENIEH MPOMBIIIIEHHBIX NPEANPUITUI

HEY10BJICTBOPHUTE/IBLHO

oOyuaronuics:
- He 3HAET 3HAYMTEIHHON YacTH MPOTPaMMHOTO Marepuaia, II0X0
OPUCHTUPYETCS B MaTepuayie: METOJbl pacueTa WHKCHEPHBIX CUCTEM
TEXHOJIOTUYCCKUX 3HepFOHOCHTCHeﬁ; OCHOBHBIC HaIpaBJICHUA
pPa3BUTHSL CHUCTEM TEXHOJOTHUECKUX DHEPTOHOCHTEIICH, 3JIEMEHTBI
ITHX CHCTEM, COBPEMEHHOE 000pYI0BaHHE CHCTEM TEXHOJOTHUECKHX
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SHEPTOHOCUTENH MPOMBIIIJIEHHBIX MPEAIPUITHI;

- HE YMEEeT UCIOJb30BaTh METOABl U IPUEMBI TpPU PELIECHUU
WHKEHEPHBIX 3a/1a4, JI0IyCKAaeT CYIIECTBEHHbIE OINOKH, HEYBEPEHHO,
¢ OOJBIIMMU 3aTPYAHEHUSMH BBIMOIHAET CaMOCTOSTEIbHYIO padoTy,
OOJIBIIMHCTBO 3aJlaHuH, IPELYCMOTPEHHBIX IporpamMMmoin
JUCLIUIUINHBI, HE BBIIIOJIHEHO;

- oOyuwaromuiicss He BiaJeeT HaBbIKAMU COBPEMEHHBIX METOJOB
IIPOEKTUPOBAHUS u pacuera CUCTEM TEXHOJIOTMYECKHUX
SHEPrOHOCUTEJIIEM M  CUCTEM  IPOMBILUICHHBIX  MPEANPUSITHIA,
JIOMTYCKAaeT CYLIECTBEHHBbIE OIIMOKH, ¢ OONBIIUMH 3aTPyJHEHUSIMHU
BBITNIOJTHSET CAMOCTOSTEIbHYIO PaboTy.

4.2.2. KpuTepum OLleHKH MPAKTHYeCKUX padoT

[Ipu BBINOJHEHUU TPAKTUYECKUX padOT 00yUaIOIIUKCS TEMOHCTPUPYET:

3HAHMS:
000opy/IOBaHUS;

MCTOAOB IIPOBCACHUA TCXHHNYCCKHX pacdcCTOB CepHﬁHOF (&}

YMEHUHA: BBIITIOJIHATD TCXHHNYCCKHC pacdYCThI ImapaMCcTpoOB cepnﬁﬂoro

000opy/IOBaHUS;
BJIa/IeHHE

HaBBbIKaAMM: TCXHHUYCCKHMH pacucraMu JIIsA OIIpCACIICHUA

rapamMeTpoB CEPUMHOTO 000PYTOBAHUS.

KpHTepI/II/I OLCHKHU BBINMOJHECHUA NMPAKTUHYICCKUX paﬁoT

OTJIMYHO

oOydJarouuics 1eMOHCTPUPYET:

- TOJHBIC OTBETHI HA BOIIPOCHI MIPETOAABATENS B COOTBETCTBUH C
TJIAHOM MPAKTHYECKOTO 3aHATHS M MOKA3bIBAET IIPH 3TOM TIIyOOKOE
OBJIa/ICHHE JIEKIIMOHHBIM MaTE€pPUaIOM, 3HAHUE COOTBETCTBYIOILIEH
JTUTEPATYPHI, JENaTh CAMOCTOSATEIbHbIE 0000IIEHUS U BHIBOIBI,
MIPABIJILHO BBITIOJHSET yueOHbIE 3aauu.

XOpo1Io

oOydJaronuics 1eMOHCTPUPYET:

- JIOTMYecKoe M3JI0KEeHHE MaTepuaia, 000CHOBaHHOE (aKkTaMHu, CO
CCBIJIKAMHU Ha COOTBETCTBYIOLME HOPMATUBHbIE TOKYMEHTHI U
JUTEpPATypHbIE HCTOYHUKHU, OCBELIEHUE BOIIPOCOB 3aBEPIICHO
BbIBOJIaMU, 00yYaronuiicsi 0OHapy>Kuj yMEHUE BBINOIHSTH yueOHbIE
3aganus. Ho B oTBeTax HOMyleHbl HETOYHOCTH, HEKOTOPHIE
HE3HAaYUTeNbHbIE OINOKH, UMEET MECTO HEJOCTATOYHAs
apryMEeHTHPOBAHHOCTH IPU U3JI0KEHUU MaTepuaa, 4eTKO
BBIpaXEHHOE OTHOIIEHHE oOy4aromierocs K pakram 1 COOBITHSAM WU
nonyuieHsl 1-2 apupmernueckue u 1-2 soruueckue ommoKH Mpu
pelIeHnu 3a1au

YA0BJE€TBOPUTECJIbHO

00y4aroImuics 1IEMOHCTPUPYET:

- OBJIaJIEJ CYThIO BOIIPOCOB 110 JAHHOM TeMe, OOHapYKUBaeT 3HaHHE
JIEKIIMOHHOTO MaTepuaia, U yaeOHOH TuTepaTyphbl, bITaeTCs JAeNaTh
BBIBOJIbI U pemaTh 3a7aun. Ho Ha 3aHsATHYM BeeT cedsl MacCUBHO,
OTBEYAET TOJIHKO 10 BBI30BY IIPENOAABATENS, 1a€T HEMOIHBIE OTBETHI
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Ha BOIPOCHI, IOMYCKAeT IpyObIe OMIMOKH TP OCBEIICHUN
TEOPETUYECKOTr0 MaTepuasa win 3-4 omuOKy NPy pelIeHUH 3a/1a4.

HeYy/I0BJIeTBOPUTEJIbHO | O0y4YaroIuiics:

- 00HapyXXMJI HECOCTOSITEIBHOCTh OCBETUTD BOIIPOC, OECCUCTEMHO, C
rpyObIMH OLIMOKaMH; OTCYTCTBYIOT IOHMMaHHsI OCHOBHOW CYTH
BOIIPOCOB, BBIBOJIbI, 000011IeHNsI, 00HAPY)KEHO HEYMEHHE pelIaTh
3a7a4H.

Paspaborunkn: CuBuukuii /1.B. 2710

(moamucs)

14




