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1. IlepeyeHb KOMIETEHUMI ¢ YKa3aHHEM 3TANOB UX (POPMHUPOBAHUS B
npouecce ocsoenust OITOII

B pesynbrare u3ydeHHs] AMCHUILUIMHBI «DHEPro- M pecypcooOecredeHue
pou3BojCTBay oOyuaromuecs, B coorBeTcTBuu ¢ ®I'OC BO mno nampaBieHHUIO
noaroroBku  13.04.01 — TemnosHepreTuka M TEIJIOTEXHHUKA, YTBEPKICHHOIO

npukazoM MuHuctepcTtBa oOpa3zoBanus U Hayku P® ot 28.02.2018 r. Ne 146,
(GbOpMHPYIOT CIEAYIONNE KOMITCTCHITUHN

Tabmuma 1
®opMHpOBaHNE KOMIIETEHINI B Mpolecce M3y4eHus THCHUTLTHHbI
«TexHoI0THs MPON3BOACTBA TEIMJIOBOI M JIEKTPUIECKOH IHEPTUMD)
Kommerenmusa HNuaukaropel DraIsl Bunnl O1ieHO4YHbBIE
Kox | HammeHnoBanue JOCTHKEHUS dbopMupoBaHus | 3aHATUN AJIs CpeacTBa st
KOMITETSHITHIA KOMITETEHITNH B | (opMHUpOBaH OILICHKH YPOBHS
nporiecce ust c(OPMHPOBAHHOCTH
ocsoeuuda OIIOIT | komMmereHIm KOMIIETEHIINU
(cemectp) u
1 2 3 4 5 6
[TIK-3 | Criocoben k [1K-3.2 3 JIEKIINH, TUIIOBOM pacuer
ompenenenuto | Onpenensier U MPAaKTUYECKH | JIAOOpaTopHas
MOTPEOHOCTH paccUUTHIBACT e/mabopatop | pabora
MPOU3BOJICTBA B | TOTPEOHOCTH HBIC 3aHATHE | CAMOCTOSITEIIbHAS
TOIUIMBHO- IIPOU3BOJICTBA B pabora
SHEPreTUYECKU | TOIUTMBHO- [TpomexyTounas
X pecypcax, HEPIreTUUCCKUX aTTecTanus
00OCHOBAaHHUIO | pecypcax
MEPOIPUATUH
10 SKOHOMHH
SHEpPropecypco
B, pacueTy
notpedHocTel
MIPOU3BOJICTBA B
sHEpropecypca
X
[Ipumeuanue:
Komnerenmmst [IK-3 Takxke Qopmupyercs B Xoae W3y4YeHHUS TaKou

JUCUUIUINHBL, Kak CpeAcTBa U TEXHOJIOTHH SHEPTO- U PecypcocOEpeKeHus, a TakK
K€ TPU MPOXOKIACHUU MPENAUIIIIOMHOM MPAKTUKU U MOATOTOBKU K NPOLEIYPE
3aIMTHI U 3aIIUTHl BEIMYCKHON KBATM(UKAIITMOHHON PabOTHI.

2. Onucanue nmoka3sareyied 1 KPpUTEPUEB OLICHMBAHUS KOMIIETECHIIMI

Ha Pas/iMYHbIX 3Talax ux (l)Ole/IpOBaHl/Iﬂ, OIIMCaHMe IKAJ OIlCHUBAaHUA

Hepequb OIICHOYHBIX CPEJIACTB

Ne HanmeHnoBanue Kparkas xapakrepucruka [IpencraBnenue OLEHOYHOTO
I/ | OLIEHOYHOI'O CPEJCTBA OLIEHOYHOTO CPEJICTBA cpeactea B POC
1 nabopaTopHasi paboTa | CpeICTBO, HAIIPaBJICHHOE HAa | JIAOOpaTOpHBIE pabOTHI
U3y4eHHEe MPAKTUYECKOTO




X0J1a TeX WJIA UHBIX
MIPOLIECCOB, UCCIEAOBaHUE
SBJICHUS B paMKaXx 3a/laHHOM
TEMBbI C MIPUMEHEHUEM
METOJIOB, OCBOCHHBIX Ha
JIEKIUSIX, COMIOCTABJICHUE
MOJIyYEHHBIX PE3yIbTaTOB C
TEOPETHUYECKUMU
KOHIEIIUSIMH,
OCYIIECTBIICHUE
MHTEPIIPETALMU TOTY4YEHHBIX
pe3ynbTaTOB, OLICHUBAHUE
MPUMEHUMOCTH MOJTY4E€HHBIX
pEe3yIbTAaTOB Ha MPAKTUKE

TumnoBoii pacuer

CPEJICTBO, HAIIPABJICHHOE Ha
OBJIaIeHHE HEOOXOIUMBIMU
HaBBIKAMH pacyeTa
WHXCHEPHBIX CHCTEM U
o0opynoBaHus,
COITOCTABJICHHUE TTOJTyYEHHBIX
pe3yJIbTaTOB C peabHBIMU
00BbEKTAMHU

KOMIIJICKT SaﬂaHI/Iﬁ

MMHUCHMEHHBIN OIIpOoC

MI03BOJISICT OLICHUTH CTEIIEHb
BOCTIPHSTHS y4eOHOTO
Marepuaa JUCIUTUINHBI

Bonpockl mMcEMEHHOTO
orpoca

YCTHBIA OIIPOC

CPEIICTBO KOHTPOJIS,
OpraHU30BaHHOE KaK YCTHbIE
OTIPOC MEATOTHYECKOTO
paboTHHKa 00yJarouerocs Ha
TEMBI, CBSI3aHHEIC C
M3y4aeMOU JUCUUIUIMHOW U
paccuMTaHHOW Ha BBISICHCHUE
00beMa 3HAHUM
oOyyarorerocs mno
OTpeieIeHHOMY pa3zieny,
Teme, npoOsIemMe U T.1.

MEPCUCHb BOIIPOCOB AJIA
YCTHOI'O OIIpOcCa

IIpomexxyTouHas
aTTecTanus

MIO3BOJISIET OLICHUTD CTETICHb
BOCTIPUATHS y4€OHOTO
MaTepuaia JUCIUIUIAHbI

Bompocsel BBIXOJHOTO
KOHTPOJISI

IIporpamma oueHUBAHUS KOHTPOJIUPYEMOM IMCUUIIIIMHE

KonTtponmpyemslie pazaensl
(TEeMBbI AUCIIUTIMHBI)

Kon
KOHTPOJINPYEMOU
KOMIIETEHIH
(unu ee yacTH)

HaunmenoBauue
OLIEHOYHOT'O CPEACTBA

2

3

4

Ornpenenenue
TEIJIOBOM SHEPTUU
Ornpenenenre KOJWYECTBA BOJbI,
HEOOXO0INMOK
TEIIOBOM

TS

nOTpeOHOCTH B

nepenadn
SHEepPruu

IK-3

Ha

camocTosTelbHas paboTa
[TIpomexxyTouHas arrectanus




KonTponupyemsle paznensl
(TeMBI TUCITUTIIIUHBI )

KOHTPOJIUPYEMOU
KOMIIETCHIINH
(11 ee yacTm)

Kon

HaunmenoBaunue
OIIEHOYHOTO CPEeJICTBA

2

3

4

IJIAHUPYEMBIN IEPHOJT

OrnpezerieHre TroJ0BOIO  pacxojia
TEIJIOBOM SHEPruu NpearpUsTHEM
Ha HYKJIbI OTOILJICHUS u
BEHTUJISIIINHT

OrnpezerieHne TroJ0BOrO0  pacxoja
TeIJla NPEANPUATHUEM HA HYXKIbI
I'BC

[K-3

TumnoBoii pacuer
CamocrosiTenbHas pabota

CueTunku ydera TEIJIOBOM
SHEpPruM, NMPUHLUIBI UX paboThl U
CXEMBI UX pa3MeEIICHUs
Opranuzanus  ydera  TEIJIOBOM
SHEPrUuu u TEIJIOHOCUTES,
OTIYLICHHBIX B BOJSHBIE CHUCTEMbI
TEMJI0CHA0KEHUs

I1K-3

Jlaboparopnas pabota
camocTosTeNnbHas pabora

OnpeneneHne KoOJIMYECTBA BOJBI,
HEOOXOIUMOW [l IPOU3BOJCTBA
TEIUIOBOI SHEPruu Ha
IJIAaHUPYEMBIN TIEPHOLT
Onpenenenuss TrojoBOro pacxoja
TOIIMBA

[K-3

camocrosTelbHas paboTa
[IpomexxyTouHas arrecrauus

OnpeneneHue  roJOBBIX — yTEYEK
TEIUIOHOCUTENS. M Tewa ¢
TEIUIOHOCUTEJIEM B TEIIJIOBBIX CETAX
OnpeneneHue TroJOBBIX PACXOJ0B
TETUIOHOCUTENS] HEOOXOAUMBIX IS
COOCTBEHHBIX HYXJ KOTEIbHON
Onpenenenne ToOAOBOrO  pacxoja
TEIla Ha COOCTBEHHbIE HYKIbI
KOTEJIbHOMN

[K-3

TunoBoit pacuer
CamocrosTenbHas paboTa

Ornpenenenue
KOTEJIbHOH B TOTUJIMBE
Ornpenenenue
MPOU3BOJCTBA B
SHEPTUHU
Onpenenenue
IIPOM3BOJICTBA B BOJIC

MOTPEOHOCTH

MOTPEOHOCTH
JJIEKTPUUECKON

noTpeOHOCTH

[1K-3

TunoBoii pacuer
CamocrosTenbHas paboTa

Ornpenenenue KOJIMYECTBA
AIIEKTPUYECKON JHEpIuy,
HEOOXOIUMOW Ha IUIaHUPYEMBbIi
nepuon, TUISL IIPOU3BOJICTBA
TEIJIOBOM SHEPTUU
Ornpenenenue
3JIEKTPUYECKON JHEpruu,
HEOOXOMMOW Ha IJIAHUPYEMBbIH
Mepuoj, JUisl Tepefayd TeIUIOBOU
SHEPrUu

KOJIMYCCTBA

[1K-3

camocrosiTelbHas paboTa
[TpomesxyTouHas arTecTanus




Kon
Ne Kountponupyemsie pa3aesns KOHTPOJIUPYEMOU HaumenoBanue
n/n (TeMBI JUCIIUTUTAHBI) KOMIICTCHIIHH OILIGHOYHOT'O CPE/ICTBA
(11 ee yacTm)
1 2 3 4
8. | Onpenenenne  ToTOBBIX  moTeph | [IK-3
TEIJia W TEIUIOHOCUTENs ¢ .
. Tunosou pacuer
IPOYBKO#M MapOBBIX KOTIOB
CamocrosTenbHas padoTta
Onpenencaue noTpeOHOCTH
MIPOM3BOJICTBA B IMape
9. | Ilokazarenu kagectBa | I1K-3 JlaGoparopHas paboTa
AIIEKTPOIHEPTUU caMoCTOsITeNIbHAs paboTa
10. | Onpenencure pacxomoB mapa Ha | [1IK-3
camocCTosTeNIbHas paboTa
MIPOM3BOJICTBEHHBIC HYKIIbI
[IpomMexxyTouHas arrecrauus
Pacuer nmotpebnenus raza
11. | Onpenenenue noreps MorHoctH B | IIK-3
P P Jlaboparopnas pabota
OCHOBHBIX  DJIEMEHTaX  CHUCTEM
caMmocCTosTeNIbHas paboTa
AIEKTPOCHAOKEHUS
12. | Onpenenenne romooro pacxona | IIK-3 .
peal A P a Tunosoii pacuer
AJIEKTPOIHEPTHH TIPH MTPOU3BOJICTBE
o CamocrosrenbHas paboTta
U TPAHCIIOPTE TEIUIOBOW SHEPTUU
13. | Onpenencuue norpedHoctu | I1K-3 TunoBoi pacuet
IIPOM3BOJICTBA B ra3e CamocrosTenbHas paboTta

Onucanue noxka3sarejieii 1 KpUTepHeB OLeHUBAHUSI KOMIIETEHIHIi 1O
AUCIHUIINHE «JHEPro- U pecypcoodecnedeHne NPOU3BOACTBA» HA Pa3JIMUYHBIX
ITanax ux (pOpMUPOBAHUSI, ONMUCAHHE IIKAJ OIeHUBAHUS

Kon WNHaukaTopsl IToka3zaTenyn ¥ KpUTEPHH OLIEHUBAHMSI PE3YyJIbTaTOB 00yUEHUs
KOMIIETEHIIM | JOCTHXKCHUS HIKE IIOPOTOBBIM | MPOABUHYTHIN BBICOKHM
U, 3TaIlbl KOMIIETEHIIUH IIOPOTrOBOTO YPOBEHBb YPOBEHB YPOBEHb
OCBOEHUS YpOBHS (ynosnerBopu (xoporo) (oTnHM4HO)
KOMIIETEHIIH (HeyloBIIETBOPH TEJIbHO)

u TEJILHO)

1 2 3 4 5 6
[1K-3, I1K-3.2 oOyyaromuics oOyyaromuiic | oOydarouuiic | oOyuaromuiic
2 Kypc Omnpenensier ¥ | HEe 3HAET s o s

pacCUMTBIBAET | IPUHIIMIIBI JEMOHCTPUPY | AEMOHCTPUPY | AEMOHCTPUPY

NOTPEOHOCTH | HOPMUPOBAHUS €T 3HaHUS €T 3HaHHe €T 3HaHHe

IIPOM3BOJCTBA | pacxoja TOJIBKO MaTepuaia, IIPUHIIMIIBI

B TOIUIMBHO- | JHEPIOPECYPCOB, | OCHOBHOTO HE JIONyCKaeT | HOPMUPOBAHU

DHEPreTUYECK | AOIYCKAeT MaTepuana, CYLIECTBEHHBI | 5 pacxoja

UX pecypcax CYILECTBEHHbIE HO HE 3HaeT X SHEpropecypc
OIIINOKH, JeTalnei, HETOYHOCTEH | OB,
HEYBEpPEHHO, C JIOITYCKaeT HCYEPIBIBAIO
00IBIINMU HETOYHOCTH, e u
3aTPYJHEHUSMH | AOIYCKAaeT MIOCJIEI0BATEN
BBITIOJTHSET HETOYHOCTH B bHO, YETKO U
CaMOCTOSITENIbHY | (hopMynupoBK JIOTUYHO




10 padory, ax, HapylIaeT Hu3JIaraet
OOJIBIIMHCTBO JIOTUYECKYIO Marepuall,
3aJIaHuM, IIOCJIEIOBATEN XOPOILO
MPEIYCMOTPEHH | BHOCTbH B OPHUEHTUPYETC
BIX MPOrpaMMOM | U3JI0)KEHUU IB
JUCLUIUIMHBL, HE | IPOrPaMMHOT Marepuaie,
BBIITOJIHEHO 0 MaTtepuana HE
3aTPYyAHSAETCS
C OTBETOM
npu
BUJIOM3MEHEH
WU 3aJaHui

3. TunoBbie KOHTPOJIbHBIE 32JaHUS HJIH HHbIE MATEPHAJIBI, HE00OX0TUMbIE
711 OIl€eHKH 3HAHU, yMeHHi, HABBIKOB U (WJIM) ONBITA 1eSITEIbHOCTH,
XapakTepu3youx 3Tanbl (OPMUPOBAHMS KOMIIETEHIUI B IIpoLecce
OCBOEHUS
0o0pa3oBaTeIbHOM NMPOrPaMMBbI

3.1. TunoBoii pacuer

Temarnka THUTIOBBIX PacyeTOB YCTAHABIIMBACTCS B COOTBETCTBHUU C padouei
MPOrpaMMOM JTUCHUIUIMHBL «DHEPro- M PECypcooOecrieueHue IMPOU3BOJICTBAY,
pabouuM y4eOHBIM IJAHOM MO HampaBieHuto mnoaroropku 13.04.01 -
Teruto’HEepreTrKa v TEIIOTEXHUKA.

3ajaHie Ha BBITIOJIHEHHWE THUIIOBOIO pacyera BBIJACTCS IIperojaBaTesieM
WHIUBUAYATBHO JJIS1 KXKJI0TO0 00YJaronierocs

IIpuMmep THIOBOrO pacyera:

OmnpenesieHue NOTPEOHOCTH KOTEJIbHOM B TOIIMBE
[Ipu 3aganHOM BHJE TEIJIOHOCHUTENSI U TOTUIMBE BHIOOP KOTJIOB 3aBUCHUT OT
TEIUIOBBIX HArpy30K, OIPEICIICHHBIX paHee. B XOJIOAHBIA TEepuoJ pacueTHasd
TEIUIOBAs HAarpy3ka paBHAa TOJOBBIM pacxodaM TEIUIOTbl HAa KOMMYHQJIbHO-
OBITOBBIC HYXIbI, B TEIUIBIN MEPUOJ] — HATPY3KE TOPSAUETO BOJOCHAOKEHMUS.
Kotnbl moabuparot mo pacyeTHON MakKCUMaIbHON TEIJIOBOM MOITHOCTH JIJIst
3UMHET0 MepUoaa:

o _120]
Qk

rae Qg — MolHOCTh ogHOro KoTina, MBT (I1.1).

KonuyecTBO KOTJIOB Ng HE AOJKHO OBITH MEHBIIIE ABYX M OOJIBIIE YETHIPEX.
PekomeHnnyeTcss ~ ycTaHaBIMBaThb  OAHOTUIIHBIE  arperatbl  OJUHAKOBOM
MPOU3BOAUTENLHOCTU. [l0 BO3MOXXHOCTM KOTJIBI HEOOXOJUMO BBIOMpATh C
TEIJIOBOM  MOILIHOCTBIO, COOTBETCTBYIOLIEH JIETHEH  HArpy3ke TOpsyero
BO/IOCHA0KEHUSI.

OnpenensroT CPEeaHIOK0 3arpy3Ky OJHOIO KOTEJIBHOIO arperara:




12Q%
QCP - £
Ny

OnpenensioT CyMMapHyI0 TOJOBYIO BBIPA0OTKY TEIJIOBOM JSHEPTUU
KoTenbHOU JK/Tox:

QFOﬂ _ ZQiFO,ZZ |

Ol'[peI[eJI}II-OT KOJIMYECTBO  YCJIOBHOI'O  TOILIMBA, HCO6XO,Z[PIMOFO JJIsA
BI)Ipa6OTKI/I TCILIA, KI' Y. T.:

QF on
G =k g 310
]
r7e K; - HOPMaTHBHBIA KOA((UIIMEHT, YIUTHIBAIOIINN SKCIUTyaTAIlMOHHYIO
Harpy3ky kotnoarperara (I1.2);
K; - HOPMATHBHBIA KOX(QQHIMEHT, YYUTHIBAIOIIMN WCIIOIB30BAHUE
HEepacyeTHBIX BHJOB TOIUIMBA HA JaHHOM THUIIE KOTJIOB, IPY MCIOJIH30BAaHUH Ta3a

MPUHUMAETCS paBHBIM 1.
Ornpenenenue rogoBoro pacxoaa HaTypaJIbHOTO TOIUIMBA!

c . ¥
HI==4199 3.10° -

[Tpunoxenue 1. KortenbHble arperatbl (BUJA TOIUIMBA — ra3, TeMIEpPAaTypHbIN
rpaduk 95/70)

Mapka Temnonpon3BoOIUTENb- Pacxox TommmBa, M /4
HOCTb, MBT
KB-I'-0,4-95H 0,4 56
KB-I'-0,8-95H 0,8 112
KB-1,6I'n/M 1,6 220
KB-I'M-1,0 1,0 117,6
KB-I'M-2,5 2,5 267,3
KB-I'M-4,65 4,65 492

[Ipunoxenue 2. HopmaTuBHble KO3(P(GULIHUEHTHI, YYUTHIBAIOIUE
DKCIUTYaTallMOHHBIE HATPY3KHU KOTIIOArpEraroB

Bun Harpy3ka, % HOMHUHAJIBHOM

T kotioarperara romwmsa 90 80 |70 60 |50 |40
KB-TM-4.65 r 0,097 0,994 0,992 0,989 0,988 0988
M 0,999 0999 1 1,001 11,002 11.004
KB-1,6T1/M r 0,996 0992 0,987 0.985 0,983 0982
KB-T 0,8-95H r 0.997 0,995 0.993 0.991 0,988 [0.986
KB-T 0.4-05H r 0.999 0998 0998 0.997 0.994 0.992
KB-TM-1,0 r 0.996 0994 0993 0.994 0.996 0998




M 0,999 (0,999 1 1,004 1,011 1,03 |
KB-I'M-2,5 r 0,998 0,997 0,995 0,995 0,994 0,994 |
M 1,005 1,012 1,023 1,036 1,05 (1,065 |

3.2 JlabopaTopHasi padoTa

Tematuka ma0OpaTOPHBIX 3aHATUN YCTAaHABIMBACTCS B COOTBETCTBUU C
paboueld  mporpamMmod — JUCIMIUIMHBI ~ «DHEpro- ©  pecypcoobecreueHue
IIPOU3BO/ICTBAY, pabOUMM yUeOHBIM TUIAHOM I10 HampasjieHHio moarotoBku 13.04.01
— TemmosHepreTHKa 1 TETUIOTEXHUKA.

Templ 51abopaTopHbIX pabOT COOTBETCTBYIOT palbodeil mporpamme
JTUCIHUIUIMHBL (MOAYJSI) W BBIMOJHAIOTCA B COOTBETCTBUM C METOAMYECKUMU
YKa3aHUSMHU TI0 BBHITIOJHEHHIO JTA0OPAaTOPHBIX PabOT MO JUCIHUILINHE «DHEPTo- H
pecypcoobecriedeHre Mpou3BOICTBA

IIpumep J1abopaTopHOii padoTHI.

JlabGoparopHas padora Nel
CueTyHMKHM y4eTa TenJI0BOI IHEPTUM, IPUHIIUNBI HX PA0OTHI H CXeMbI HX
pa3MeleHust

Heab padoThl: 03HAKOMJICHHE C IPUHIIMIIOM PaOOTHI M MPaBUIAMH YCTAaHOBKU IPUOOPOB
ydeTa BOJIbI U 1apa

IIpuHuunb1 padoTsl NPUOOPOB yueTa

Jl5ig yyeTa KOJIM4ecTBa M3pPacXOJ0BaHHBIX BOJIBI, TApa M TEIUIA UCTIOIB3YIOTCS CUCTYUKHU
BOJABI U Tapa, a TAaKKe TEIIOCUETYUKH. MEeTpoornyecKkue XapaKTepUCTHKU 3TUX HpUOOpOB
(TOTpenIHOCTh, JAMANa30H W3MEPEHUs, MEXKIOBEPOUYHBIH HWHTEpBAl W Jp.) AOJKHBI OBITH
ynoctoBepeHsl ceptudukarom ['occtangapra PD.

OcHoBHOM (pyHKIMENH cueTurKa sSBJIsIETCS U3MEpeHne pacxoja (00bemMa) SHEProHOCUTENs
(Boma, map), MPOIIEANIETO MO TPyOONpOBOAY 3a BpeMs ydeTa, M (PUKCHPOBAHUE HTOTO
KonnuecTBa B 1udpoBoit dhopme. Jlns dhopMupoBaHus, XpaHEHHUS] U PETUCTpallni UH(popManuu
UCIIOJIb3YETCSl yCTPOUCTBA MAMATH, PETUCTPATOPHI, TaiiMepbl. COBpEMEHHbIE CUETUYMKU UMEIOT B
CBOEM COCTaBE YCTpOMCTBa, 00ECHEeUUBAIOIINE BO3MOXKHOCTh BBIIOJHEHUSI 3TUX M HEKOTOPBIX
Ipyrux  QyHKOUE  (3alquTa OT HECAHKIIMOHUPOBAHHOTO  JIOCTyNa, CaMOAMAarHOCTHKa,
MpeJICTaBICHUE pe3yabTaTa M3MEpPEHUs B pasNu4yHON (GopMe, CUTHAIM3ANMS O TMPEBBINICHUU
Ipe/iebHbIX 3HAaUEHUHN ITapaMeTpa), KOTOpble MOYKHO Ha3BaTh JIOMOIHUTEIbHBIMU.

Pacxon TennoBoit 3HEprun U3MepsieTcs TeMI0CYETYMKAMU.

OmpezeneHne TEIMJIOBOM HSHEPIrHM, IepeaBaeMOl TEIMJIOHOCUTENIEM, MOXET OBITh
OCYILIECTBJICHO JIMIIb MyT€M KOCBEHHOTO0 M3MEpPEHHs oObeMa MOCTYMHBILErO TETJIOHOCHUTEIS,
€ro TemrepaTypsl U AaBJICHUS 710 U TIOCJE OTAA4YH Teria.

st 06paboOTKH pe3ynbTaTOB U3MEPEHUsS pacxoja TEIIOHOCHUTENS M €ro MmapaMeTpoB B
COCTaBe TEIUIOCUETYMKA MMEETCS BBIYMCIUTEIBHOE YCTPONCTBO, HCMOJIb30BAaHHE KOTOPOTO
BO3MOXKHO TaKKe U I BBITIOTHEHHUS 1IETIOTO Psifa JOTIOTHUTEIbHBIX (PYHKITHA.

Takum o00pa3om, mpuOOPHI, OOECIECYMBAIONINE BCE HW3MEPHUTEIbHBIE OIEpaInu,
HEOOXO/UMBIE JJIsl ydeTa MapaMeTpoB TEMJIOHOCUTEINS U TEIUIOBOM SHEprMHM B COCTaBe Y3JIOB
yuerTa, 3TO - CYETYUKU BOJbI WIH Mapa, TEIIOCUETYMKHU U TETJIOBBIYMCIUTEIH.



Hapsiny ¢ usmepenusimu 1 00paboTKOM pe3yabTaToB U3MEpEHHH MPHOOPHI yueTa JOKHBI
BBITIOJIHATH TAK)KE JOMOJHUTENbHbIC (QYHKIUHM MO XPAHEHWIO W PErUCTpanuy MH(POPMAIUH O
NOTPEOJICHHBIX KOJIMYECTBAX TEIJIOHOCUTENSI M TEIUIOBOW DSHEPruH, a TaKkKe O pPEeKHUMax
TeIJIOCHAO)KEHHUA. P COBpEeMEHHBIX TEIUIOCYETYMKOB MOTYT OOCCIIEUUTh BBIOJHEHUE
OpakTUYeCKH BceX (yHKIMI 1o wu3MepeHuo, o00paboTKe, XpaHEHUWI0 W PErHCTpaluu
uHpopmanuu.

Memoo nepemennozo nepenaoda oasnenusn (OughmanomempuuecKuii)
[Ipy TeueHUM KUAKOCTH WM Ta3a MO TpyOe Imepenaj AaBICHUS Ha CyKarolleM
ycTpoiicTBe (quadparme) MpornopuroHalIeH KBaJpaTy CKOPOCTH MOTOKA.
Ocobennocmu memooa usmepeHus:

o MOYET OBITh IPUMEHEH JIJIsl U3MEPESHHUS TTapa ¥ BOJIBI,

o MPUMEHEHUE TPUBOIUT K MOTEPSIM JTABJICHHSI HA CYXKAIOIIEM YCTPONCTRBE;

. JuHaMHuueckuil nuama3on ot 30 % BepxHero npezena;

. TpeOyeT MPOTIKEHHBIX MPSIMOJMHEHHBIX YYaCTKOB TPyOONpoBOJa (HECKOJIBKO
necatkoB Dy) 110 1 mociie Mecta yCTaHOBKH CYXAIOIIEro YCTPOICTBA;

o 3aBHCUMOCTh TIOKa3aHHW pacxoJioMepa OT TapaMeTpOB H3MEpSEMON Cpeibl

(aBIeHMs, TEMIIEPATYPHI).

Taxomempuueckuii
B kadecTBe YyBCTBHTENHHOTO 3JEMEHTA B MNPUOOpPaxX JTOTO0 THIA HUCHOIB3YETCS
KpbUTbYaTKa (MM TYpOMHKA), KOTOpas MPUBOAMUTCS BO BpallleHHE MOTOKOM KOHTPOJIHUPYEMOi
Bo/bI. KaykoMy 000pOTYy KPBLIBYATKH COOTBETCTBYET ONPEICIICHHOE KOJIMYECTBO BOABI. Takum
00pa3oM, KOJIMYECTBO 0OOPOTOB MPOMOPIMOHATEHO KOJIMYECTBY TEIJIOHOCUTEIIS.
Ocobennocmu memooa usmMepeHus..

o NIEPBUYHBIH MTPeoOpa3oBarTeb HE HY)KACTCs B ITUTAHUM,

o JOCTYTIEH Ka)XJIOMY MOTPEOUTEI0, T.K. MPOCT B AKCIUTyaTallud, 00CITyKUBAHHH,
PEMOHTE U SIBJIICTCSI OJIHAM M3 CAMBIX HEJJOPOTHX MPUOOPOB;

. obecrieunBaeT U3MEpPEHUE B AUanazoHe oT 5% BepxXHEro npezena;

He TpeOyeT NPOTSKEHHBIX NPIMOIUHEHHBIX Y4aCTKOB TPYOOIIPOBOIA;
B TI0JIOCTH TPYOONPOBO/ia MOMELIAETCS BPAILIAIOLIUIICS 3I€MEHT KOHCTPYKIIUH;
He oOecreunBaeT U3MEePEeHHUs MTHOBEHHOT'O pacxo/ia;
OTPaHUYEHUS 110 BEPXHEMY IIpeeNly TeMIepaTypbl BOJbI;
o KPUTUYEH K TBEPAbIM M BA3KHUM HIpPUMECSIM B BOJE, JUIS HAJAEKHOH pabOTHI
HEo0X0uM QHUIBTP Ha BXoJie nproopa.

Dy =180-200

]

Pucynok 1 KoHCTpyK1Ms cueTuyrKa KpbplIb4aTOro THIA:

1 - koprryc, 2 - U3MepHUTENbHBIHN 00K, 3 — TypOMHKA, 4 - KPOHIITEHH ¢ (iaHueMm, 5 -
U3MEepHUTellbHas KaMepa — KPOHILTEIH, 6 - OCb TypOUMHKH, 7 - BUHT MOAIINIHUKA, 8 - (uiaHel
KpOHILTENHA, 9 - BTyJIKa NOAMNIHUKA, 10 — cTpyeBbInpssMuTens, 11 - crepxkens perynaropa, 12
- JIONIACTh PEryisATopa, 13 - oCh CTpyeBBIIPAMHUTEINS, 14 - Ball 4EPBAYHOIO KOJeca, 15 - HUKHISA



MarHuTHas moaymydra, 16 - uepBsiunoe koneco, 17 - KOHyCHBIN IWTUPT, 18 - 3aIUTHBIN KOXYX
MEXaHU3Ma nepeaadu BpauleHus, 19 - BTynka noamunanka, 20 - KaMeHb NOAIIMITHUKA, 21 -
KOXXYX MY(ThIL, 22 - YIIJIOTHUTEIBHOE KOJIBIIO, 23 - IITOK PETYIATOpa, 24 - phluar peryisropa,
25 - raiika perynaropa, 26 - ckoJp3sias 1maiida, 27 - yiioTHUTEIbHOE KOJIbIIO, 28 - CUeTHBIN
MEXaHM3M, 29 - KOpIlyC CUETHOr0 MexaHu3Ma, 30 - yIJIoTHUTENbHOE KOJIbLIO, 31 - IpUKUMHOE
KOJIBI10, 32 - 3alIUTHOE KOJIbII0, 33 - YINIOTHUTEJIBHOE KOJIbIIO, 34 - YIUIOTHUTEIBHOE KOJIbIIO, 35
- YIUIOTHUTEJbHAS IPOKIaaKa, 36 - CKOJb3sIee KOJIbLo, 37 - ClelHalbHbIA BUHT, 38 - KOXYX.
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Pucynoxk 2 Cxema MmoHTaXxka: 1 - cdeTunk BobI; 2 - 3aJIBHKKA; 3 - GUIBTP MAarHUTHBIN; 4 -
natpyook; 5 - matpy0ok; 6 - mpoknanka; 7 - pmanen mo 'OCT 12815.

Buxpesoii
[Tpu oOTexkaHWM >KUAKOCTHEO HJIM Ta30M TBEPIOTO Tejla 3a HUM 00pa3yeTcs BUXPEBOM
CJIe]l, YacTOTa BUXPEOOPa30BaHUS MPOMOPIIMOHATBHA CKOPOCTH TEUCHHUs. V3MepeHne 4acTOThI
NyJIbCallMd B BHXPEBOM CJIENE IMO3BOJICT IMOJIyYUTh CUTHAN, MPOIMOPLIUOHAIBHBIN CKOPOCTH
MOTOKA U TIPU OTPEACIICHHBIX YCIOBUSX - €T0 PACXOy.
Ocobennocmu Memooa UsMeperus.

. MO>KET OBITh IIPUMEHEH JIJISI U3MEPEHHUS 11apa U BOJIHI;

. obecrieunBaeT U3MEpPEHUE B IMIMPOKOM JUara3oHe oT 5% BepxHero mnpesena;

o HEO0OXOUMO pa3MelIleHHe B MOJIOCTH TPyOONpoBoAa Teina OOTEKaHUs, YaCTUYHO
"3aTeHIONIEr0" ceUeHHE KaHaa;

o TpeOyeT MPOTSHKEHHBIX MPSIMOJIMHEWHBIX YYaCTKOB TPYOOTpOBO/Ia;

. HE3aBUCUMOCThH TIOKa3aHUW OT MapaMeTpoOB H3MEPSeMON cpeibl (J1aBlICHUS,
TEMIIEPATYPBHI).

_1_‘-\\ y@m =

= ens e 2

% L

!cn

Pucynok 3 KoHcTpyKIHs cueTunka BUXPEBOro THIIA:
1 - moBOpauMBarOIMIACS CYETHBIM MEXaHU3M; 2 — IJIACTUHA, OTEJISAIONIasi CYETHBIN
MEXaHMU3M OT BOJSHOM Kamepsl; 3 - kopryc; 4 - GunbsTp; 5 - Ter10 o0TeKaHusl.
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Pucynox 4 Cxema moHTaxa: 1 - cueruuk Bojibl; 2 - danern mo 'OCT 12815; 3 -
natpy0ok; 4 — maTpyOoK.

Yavmpa3zeykoeoii
CymecTByeT ps pa3sHOBUAHOCTEM YJIBTPa3ByKOBOTO METOJA H3MEPEHMS pacxoia:
BPEMSUMITYJIbCHBIN, OIUIEPOBCKUM, KOPPEJILUOHHBIA. B0 BCex ciaydasxX KOHTPOJIUPYEMBIN
IIOTOK IPOHU3BIBAETCS YJIbTPa3BYKOM, a €ro CKOpPOCTh omlpezesnsercd JM0o MO BpPEeMEHH, 3a
KOTOpOE YJIBTPa3BYK HPOXOAUT IyTh OT M3JIydarens A0 NMPUEMHHKA, JIMOO 1O BpPEMEHH, 32
KOTOpOE ITPO3BYYEHHBIN YYaCTOK ITIOTOKA MPOXOAUT ONIPEAEIEHHOE PACCTOSIHUE.
Ocobennocmu memooda usmepeHus.

. HE COAEPKUT JIEMEHTOB KOHCTPYKLIUN B IIOTOKE;

. o0ecreynBaeT U3MEPEHUE B IIMPOKOM JHana3zoHe oT 5% BEpPXHEro MpeJena;

. KPUTHYEH K 00pa30BaHUIO CJIOEB HAKUIIM HA BHYTPEHHEH MOBEPXHOCTU TPYOBI;
. TpeOyeT MPOTSYKEHHBIX NPSIMOJIMHENHBIX YYaCTKOB TPyOOIIpOBOa.

Pucynoxk 5 KoHCTpyKIHs cueTunKa yiabTpa3ByKOBOIO THIIA:
1 - kopmyc; 2 - mpeoGpa3zoBaTeny ylIbTpa3ByKa; 3 - oTpaykaTenu; 4 - SJIEKTPOHHBIN OJIOK.

Li=5Shy

Pucynok 6 Cxema MoHTaxa: 1 - ympTpa3ByKOBOM cueT4uK; 2 - uraner; 3, 4 — maTpyOoK.

Dnexmpomaznumnulii
[Ipy nporexkaHnu BOABI B AJEKTPOMArHUTHOM I10JI€ BO3HHUKAET JJIEKTPUYECKOE IOJIE,
MOTEHIAJ KOTOPOTro MPONOPIMOHAIEH CKOPOCTH IMOTOKAa, a MPH ONPEICIECHHBIX YCIOBHIX
MO>KET OBITh MPOMOPIIMOHANICH U PACXOy JaKe MPU U3MEHEHUSX pacHpeeNieHUs CKOPOCTH IO
CEYCHHUIO TPYOBl. OTHM ONpeAenseTcs MIUPOKWH JMama3oH H  BBICOKAas TOYHOCTH
AIIEKTPOMArHUTHBIX Mpeobpa3oBaTenell pacxoa.



Ocobennocmu Memooa usmepeHus:

o HE COJIEPKUT 3JIEMEHTOB KOHCTPYKIIMU B IIOTOKE, HE MCKa)KaeT MpoQuis MOTOKa,
HE CO3/Ia€T 3aCTOMHBIX 30H U MECTHBIX CONPOTUBIICHUI;
o o0ecrnieunBaeT U3MEpPEHHE B IIUPOKOM JHarna3one ot 1% BepxHero npezena;
. KPUTHYEH K "3aMaclIMBaHHIO" BHYTPEHHEH MMOBEPXHOCTH TPYOHI.
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Pucynox 7 Konctpykius cuerurka snekrpomarautHoro tuna: H, L, A, Dy -
MPUCOEANHUTEIbHBIC U Ta0apUTHBIE Pa3MEPHI.
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Pucynoxk 8 Cxema MoHTaxa: 1 - 2JIeKTpOMarHuTHBIN cueTyuk; 2 - duianer; 3, 4 —
naTpyook

B Ttabmune 1 mnpuBeseHa NPUMEHUMOCTh CYETYMKOB PA3IMUYHBIX KOHCTPYKLUH K
TpyOOIIpOBOJaM Pa3IMYHOIO JUAMETPa a TaK e MOrPEUTHOCTh UX U3MEPEHUH.

Tabnuna 1 - npUMEHUMOCTh CUETYMKOB Pa3IMYHBIX KOHCTPYKLUN K TPyOOIIpOBOJIaM
Pa3JIMYHOIO AMAMETPA U UX MOTPEIIHOCTD

Jwnamna3on [TorpemHocTs,
Merton n3mepenus 0
JIMaMETPOB, MM Y0

CYEeTUYHKH BOJBL:

- KpBUIbUATHIE 15-40 2-5
- TypOUHHBIE 50 - 250 2-5
TemmocueTYnKH 15 - 250 4-6
CYeTYnKHy BOJIBI:

- KOPIIyCHBIE 15 - 250 2-5
-C HaKJIAOHLIMHU JAaTYUKAMUA 15 - 500 5
TemnocueTYnKH 15-1200 4-6
CYEeTUYHMKH BOJBL:

- U3MEpPEHUE NMYyJIbCallUi JaBICHUS 32-200 15
- n3Mepenue mynbscarmii 91C 32 - 200 1,5




Hwnana3on [TorpemHocTs,
Meron nusmepenus 0
JINAMETPOB, MM Y%
C4eTynKy BOIIBI 10 - 150 1,0
TemnocueTynKu 10 - 200 2,0
YCJIOBHBIE OBO3HAYEHU A

[TapameTpsl
t - Temmnieparypa;
p - naBieHUE;
h - sHTaNBNNS;
G - macca BOJBL;
D - macca napa;
Q - TeruioBas 3HEPrus;
T - Bpems.
Nuanekcel
1 - nonarommii TpyOOIIPOBO/I;
2 - 0OpatHBIii TpyOOTIPOBOS;
I - IO/INUTKA,
K - KOHJICHCAT;
XB - XOJIO/IHAas BOJIA;
I'B - ropsiuee BOJOCHa0XKEHNUE.
Touku uzmepeHus
1 - remneparypsr;
L - naBnenus;

@ - pacxojia TeIIOHOCUTEJISL.
TexHonornueckue TpedOBaHUS

O - YYUTBIBAEMBII IapaMeTp;
L1 - perucrpupyemsiit mapamerp;

-

L J - y3en ydJera.

@ - HAcoC;

(% TEIIOOOMEHHUK;
o= - 3JIeBaTop;

— - TpyOONpOBOSI;
=3 - 33J[BIIKKAQ;

Ob6opynoBanue

i - OTONUTENBbHBIN PUOOD.

3.3 IIpomeskyTOUHASl ATTECTAIUS

KoHTpoJsib 3a OCBOEHHMEM JTUCHUIUIMHBI «DHEPro- U pecypcoodecreyeHue
MIPOU3BOJICTBAY M OLICHKA 3HAHHMM O0YYarOIINXCS OCYIIECTBISIETCS B COOTBETCTBUU
C y4eOHBIM IUIaHOM IO HampasiaeHuto nmoAarotoBku 13.04.01 TemnosHepreTuka u

TEIJIOTEXHUKA B (hOpME dK3aMEHa.

TemaTunka BOIIPOCOB, BLIHOCUMbIX HA OK3aMCECH

1. Onpenenenune koanuecTra TemioBou sueprun Ha [ BC.




2. Onpenenenue pacxoja Terja Ha OTOIICHUE.

3. Onpepenenue pacxoja Teruia Ha BEHTUIISLUIO.

4. OnpeneneHrue HOPMATUBHBIX 3HAYEHU I IOJ0BBIX MOTEPh TEIUIOHOCUTEIS.

5.Ce30HHBII HOPMBI YTEUKHU TETUIOHOCUTEIS.

6. TomoBble SKCIUTyaTallMOHHBIX TEIUJIOBBIE TMOTEPHU C yTEuKoi
TETMJIOHOCUTETIS.

7. 3arpaThl TEIJIOHOCUTENS HAa BBOJ B AKCILTyaTalMIO TEIUJIOBBIX CETEd U
CUCTEM TEIUIONOTPEOICHUS

8. [loTepu TEMIOHOCUTEIIS C TEXHOJIOTUYECKUMU CIIMBAMM.

9. IloTepu TEMIOBOM 3HEPTUU YEPE3 TEIJIOBYIO U3OJISLIMIO TPYOOIPOBIOB.

10. KonmyecTBO BOABI, HEOOXOIMMOM JUIsI HOJIMATKH TEIUIOBOM CETH Ha
Hyx/161 [ BC B 0OTONUTEIBHBIN IEPUOI.

11. KonmdecTBO BOABLI, HEOOXOMUMOM JJIS IMOAIUTKUA TEIUIOBOH CETH HAa
Hyx61 [ BC B HEOTONUTENIBHBIN NTEPUO/T

12.0Onpenenenue pacxoaa BOJbI Ha MPOIYBKY MAPOBBIX KOTJIOB.

13. Onpenenenue pacxo/ia BOAbI Ha HYK/IbI BOJIOMIOATOTOBKH.

14. Onpenenenue pacxo/ia BOJbI Ha BBITIAP JleadpaTopa.

15. Onpenenenus: pacxobl BOJbl B KOTEIbHOW Ha XO35SHCTBEHHO-TTUTHEBHIC
HYK]IBI.

16. Pacxon Bo/ibl Ha OOMBIBKY 000pY/IOBaHHUS.

17. BausitHue Harpy3ku Ha KOTeJl Ha €ro SKOHOMUYHOCTb.

18. Briusinue THma TOMOYHOTO yCTPOMCTBA U (PPAKIIMOHHOTO COCTaBa
TOIJIMBA HA 5 KOHOMUYHOCTH €ro PadOTHI.

18. OnpenencHne HHANBUAYATLHON HOPMBI pacXo/ia TOTUIMBA HAa BRIPAOOTKY
TEIJIOBOM SHEPTUMU.

19. Jlomst pacxo/ia TEMIOTH HA COOCTBEHHBIE HYKIBI KOTESIILHOM.

20. HopMbI oTeps TOIUIMBA MPHU €r0 TPAHCTIOPTUPOBKE M XPAHEHUH.

21.Ce30HHBIE U KPYTIOTOANYHBIE TETUIOBBIE HATPY3KH.

22. Kareropuu noTpeOuTenei TerIoBOM SHEPTHH.

23. OTnuuns B CXeMe€ pa3MENIeHUs] CYETYMKOB y4eTa TETUIOBOW DHEPTUH B
OTKPBITHIX U 3aKPBITHIX CUCTEMAaX TETIOCHAOKECHHUSI.

24. Mertoapl KOPPEKTUPOBKH KOAIDPHUIIMEHT HOPMATUBHBIX YTEYEK B
3aBUCUMOCTH OT U3MEHEHHUS THUAPABIMYECKOTO PEKUMA TEIIIOBOU CETH

25. OmnpesienieHNe CPeAHET0I0BOM TEMIIEPATYPhI XOJIOTHOMN BOJIBI

26. TexHnueckuil y4eT TeTUIOBOW SHEPTUH

27. IloTepyn TEMIIOHOCUTEISI C BBITIAPOM JieadpaTopa

28. Bupl TEIIIOM30MISIIMOHHBIX MAaTEPHUAJIOB TETUIOBBIX CETEH

29. 3aTpaThl TEIIOHOCUTENSI HA COOCTBEHHBIC HYX bl BOJIOTIOATOTOBKHU

30. YcioBHOE TOMIIMBO

31. 3arpaTsl Temia Ha MPOYBKY KOTJIoarperara

32. IloTepu ToTuIMBA MPHU €r0 TPAHCTIOPTUPOBKE U XPAHEHUHU

33. 3aTtparhl DJJEKTPUYECKOW DJHEPTrUU HaA TPHUBOJ TEXHOJIOTUYECKOTO
o0opyaOBaHUS.

34. 3arpaThl AJIEKTPUUECKOW HHEPTUM HA TMPHUBOJ] TPAHCIOPTEPOB MpHU
TPAHCIIOPTE TBEPAOTO TOILIHBA.



35. 3aTpathl 3NEKTPUUECKOM SHEPTUU HA MPUBOJ TATOTYyTHEBBIX MAIIIUH.

36. 3aTpaThl 3HEPrUM HA MPUBOJ] KOMIIPECCOPOB.

37. 3arpaThl Ha OCBEUICHUE KOTEIbHOM.

38. 3arpaThl SHEpPIrUK Ha CPEACTBA ABTOMATHKHU.

39. Onpenenenue pacxoaa dIEKTPOIHEPTUU HA MPUBOJ] HACOCOB.

40. 3aBUCHMOCTb XapaKTEPUCTHUK LEHTPOOEKHBIX HACOCOB OT UX
MIPOU3BOAUTEIILHOCTH.

41. Onpenenenuie pacxoja napa Ha TEXHOJIOTMYECKUE HYKIbI.

42. IlapameTpsl Tapa OCHOBHBIX OTPEOUTENEH.

43. OnpeenieHne roI0BbIX PACXO0B ra3a Ha OBITOBBIC HYKIIBI.

44, OmnpeneneHue pacxojia raza Ha XO3SUCTBEHHbIH M KOMMYHaJbHbIC
HYK]IBI.

45. OnpezenieHne pacxo/a ra3a Ha OTOIUICHHE.

46. OnpezenieHne pacxojia ra3a Ha BEHTUIISIIHIO.

47. Onpenenenue pacxoja rasa Ha Hy /bl [ BC.

48. Biusinue Harpy3Kky Ha HACOChI HA UX SKOHOMUYHOCTh

49. 3aTpaTbl SJIEKTPOIHEPTUU HA OCBEUICHUH 3JJTAaHUI KOTEIbHBIX

50. O60pOTHBIE CUCTEMBI BOAOCHAOKECHHUS

51. [lotepu Hamopa B TEIUIOBBIX CETSIX.

52. Briusinue Harpy3Ku Ha apoBOM KOTEJ Ha KOJMYECTBO MPOAYBOUYHOM BOIbI

53. IlepeuncnuTe OCHOBHBIE TTOKA3aTENN KaueCTBA SJICKTPOIHEPTUU

54. OnpepeneHre YHTATBIUN HACHIIIICHHOTO U MIEPErpeToro napa

55. HopMel pacxo/ia Teria ¢ mapoM Ha TEXHOJIOTUYECKUE HY Kb

56. Ompenenenue MoTeps SHEPTHH B TpaHCHOpMaTOpe

57. Knaccuduxarus ra30mpoBOIOB M0 JIaBJICHUIO

58. Omnpenenenue ToAOBOTO MOTPEOJICHUS DJCKTPOIHEPTUU TMOAMUTOYHBIMU
HAacoCaMH.

59. Ompenenenue MoTpedIeHNE Ta3a Ha TEXHOJIOTMUYECKUE HYXK/IBL.

4. Metoan4ieckne MaTepHUAaJibl, ONPeAe/IsIIoNIde MPoueaypbl OlleHUBAHUSA
3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpPOBaHUSA KOMIIETCHIUI

4.1 Ilpoueaypbl OLleHUBAHUS 3HAHUI, YMEeHUI, HABBIKOB
U (MJIM) ONBITA AeATEJILHOCTH

KoHTpons pe3ynabTaToB OOyd4e€HHS CTYACHTOB, OJTalOB U  YPOBHS
dbopMupOBaHUS KOMIETEHITMN MO TUCHIUIUINHE « DHEPro- U pecypcoolecreueHne
MPOU3BOJICTBAY» OCYIIECTBIIACTCS Yepe3 MPOBEICHHE BXOJHOTO, TEKYIIETO,
PYOEKHBIX, BEIXOJHOTO KOHTPOJICH M KOHTPOJISI CAMOCTOSITEIHHOU PabOTHI.

@DopMBI TEKYIIIETO, MPOMEKYTOUYHOTO M HMTOTOBOTO KOHTPOJIS, MOPSIAOK
Ha4YMCJICHUs] OaJTOB U (POHIBI KOHTPOJIBHBIX 3aJlaHUW NJIsi TEKYIEro KOHTPOJIS
paspabarbiBatoTcss  Kadenpod ucxoasds W3 CHNCMUGUKHA  JUCHHUIUIMHBL, U
YTBEPIKIAFOTCS Ha 3aceaHuu Kaeapsl.



4.2 Kpurepum OUEHKH 3HAHMH, YMeHUI, HABLIKOB M (MJIM) ONbITA
AeITeJIbHOCTH, XapaAKTEePU3YKIIHUX 3Tanbl (POPMHUPOBAHUS KOMIIETEHUMI B
npoiecce 0CBOEHHs 00pa3oBaTeIbHOH MPOrpaMMbl

Omnucanne mKajabl OIEHUBAHUS JOCTHKECHUS KOMIIETEHIIMN 110 JUCLUILINHE
MIpUBEJICHO B Tabuiie 0.

Tabnuna 6

YpoBeHb OtMmeTka o Onucanue

OCBOECHUSA | MATUOAIILHON CUCTEME

KOMITCTCH (mpomexyTOYHas

100505 aTTecTaims)*

6bICOKUIL | KOTIINYHO» OO6yuaromuiics OOHApYXKUIT
BCECTOPOHHEE, CUCTEMATUYECKOE U
rIyooKoe 3HAaHHE y4e0HOTO
MaTepuaia,  yMeeT  CBOOOJHO
BBITIOJIHATD 3aJlaHu,
IPENyCMOTPEHHbIE  MPOTPaMMOii,
YCBOMJI OCHOBHYIO JIUTEPATYpPy H
3HAKOM C JIOTIOJTHUTEIIEHOMN
JUTEPATYpOH, PEKOMEHIOBAHHOMN
MPOTPAMMOM. Kak IIPABUJIO,
o0yyaromuiics MPOSIBIISICT
TBOpPYECKHUE CIIOCOOHOCTH B
MOHUMAaHUH, U3JI0KEHUH u
UCII0JIb30BAaHUU MaTepHalia

0azoevlii | «XOPOLIO» OO6yuatomuiicst 0OHAPYKUIT TIOJTHOE
3HaHWE  y4eOHOro  maTepuana,
YCHELIHO BBITIOJTHSET
IPEIYCMOTPEHHBIE B TIPOTPaMMe
3a7aHus, YCBOUJI OCHOBHYIO
JUTEpaTypy, PEKOMEHJIOBAaHHYIO B
mporpamme

nOpPO206bl | «yIOBJIECTBOPUTEIIHLHON OOGyuaronuiicsi OOHApyX U 3HAHUS

7} OCHOBHOT'O y4eOHOro Mmarepuasa B
00BeEME, HEOOXOIMMOM IS
JaJgbHEUIIeH y4eObI u
npeACcTOsIeH paboThI 1o
npodeccun, CIpaBysieTCs c
BBITIOJITHCHUEM MPAKTUIECKUX
3aJIaHUH, IPETYCMOTPEHHBIX
MPOrpaMMOr, 3HAKOM C OCHOBHOM
JIATEPATYPOU, PEKOMEHIOBAHHOM
IIPOrpaMMON, JIOMYCTUIL
MOTPEITHOCTY B OTBETE  HA




YpoBeHb OtmeTka 1o Onucanue
OCBOCHHMSI | MATUOAUILHON CUCTEME
KOMIIETEH (mpoMexyToyHas
1805041 aTTecTarms)*

DK3aME€HE M TIpU  BBINOJHEHUU
9K3aMCHAIIMOHHBIX  3aJaHui, HO
obOmamaer HEOOXOIMMBIMHU
3HAHUAMM Il UX YCTPaHEHUS TMOJ
PYKOBOJICTBOM MPENO/IaBaTesl

— «HEYAOBJIETBOPUTEIBLHO» OOGyuaronuiics 0OHApYKHIT
npoOenbl B 3HAHUSX OCHOBHOTO
y4eOHOro matepuana, JOMYyCTHI
OPUHIMINAIbHBIE ~ OIIMOKKM B
BBINIOJIHEHUU  TIPETYCMOTPEHHBIX
IpOrpamMmoit MPAKTUYECKUX
3alaHUi, HE MOXKET MPOJOIKHUTH
oOy4yeHHe WU MPUCTYNUTh K
npoeCCUOHANIBHON  JESATENbHOCTU
0 OKOHYaHUU 0O0pa30BaTEIbHOM
OopraHu3anuu 0e3 JOMOJIHUTEIbHBIX
3aHATHN

4.2.1. Kpurepum OHEeHKHM YCTHOro (IHCbMEHHOIr0) OTBeTa IMPH
NMPOMEKYTOYHOM aTTeCTANNH

[Ipu oTBeTe Ha BOMPOC O0YUYAIOIIUIACS IEMOHCTPUPYET:

3HAHUS: IPUHIIUIIEI HOPMUPOBAHUS PACX0/Ia SHEPTOPECYPCOB, TEXHUUECKUE
pacuetbl  A(O(PEKTUBHOCTH  HUCIOJNB30BAHUSA  DHEPIETHUYECKUX  PECYpCOB,
MEpONPUATHS 10 SKOHOMHH SHEPTPECYPCOB

yMeHusi: (GOpMyIUpPOBaTH 3aJlaHMsl Ha pPa3pabOTKy MEPONPUSITUH IO
SKOHOMHH JHEPTrOPECYPCOB, BBINOIHATH TEXHUUYECKHE pacdeThl 3()PEKTUBHOCTH
WCIIOJB30BaHUsl DHEPIreTUUECKUX PECYpPCOB, OMNPENENsATh M  PacCUUTHIBATH
MOTPEOHOCTH MPOU3BOACTBA B TOINIMBHO-2HEPTETUUECKUX pecypcax

BJaJleHHEe HABBIKAMM: METOJaMU  OMNpEJENIEHUss HOPM  pacxoja
SHEPropecypcoB,  METOJaMH  OLEHKU  A(OPEKTUBHOCTH  HUCIOIb30BaHUS
HHEPreTUYECKHUX PECYPCOB, METOJAMU Pa3pabOTKH HOPM Pacxo/ia SHEPTOPECYPCOB

Kpurepuu oueHku

OTJIMYHO - oO0yyaromuiicst IEMOHCTPUPYET 3HAHHUE MPUHITUTIBI
HOPMHPOBAHHSI pacxojia YHEPropecypcoB, TEXHHUECKHUE PACUCTHI
3¢ (HEeKTUBHOCTH UCTIOIH30BAHUS JHEPTETUUECKUX PECYPCOB,
MEPOIPHUATHS 110 SKOHOMHUH 3HEPTOPECYPCOB, HCUEPIBIBAIOIIE U
MOCIIEeI0BATEIHHO, YETKO U JIOTUYHO M3JIaraeT MaTepua,
XOpOIIIO OPHEHTUPYETCS B MaTepralie, He 3aTPYIHICTCS C
OTBETOM MPY BUJOU3MEHEHHUHU 33JJaHUN

- YBEpEeHHO ymeeT GOopMYIUpOBaTh 3aJJaHus Ha Pa3paboTKy
MEPOTPHUATHIA 110 IKOHOMHH SHEPTOPECYPCOB, BBHITTOIHATh




TEXHUYECKHE pacyeThl 23(P(PEeKTUBHOCTH UCIIOJIb30BAHUS
JHEPTETHYECKHUX PECYPCOB, OMPENEISITh U PACCUUTHIBATH
MOTPEeOHOCTH MPOU3BOCTBA B TOINIMBHO-YHEPI€TUUECKUX
pecypcax,

yCIIEUTHOE U CUCTEMHOE BJIaJICHUE HaBbIKAMU METO/IaMU
OTIpeJIeJIEHUs] HOPM PacX0/a YHEPTOPECYPCOB, OLICHKU

3¢ (HEeKTUBHOCTH UCTOIB30BAHUS YHEPTETUYECKUX PECYPCOB,
pa3pabOTKK HOPM pacxojia SHEPropeCcypCcoB.

X0pOo1I0

3HaHHUE MaTepuaia, He JI0MYCKAaeT CyIlleCTBEHHBIX HETOUHOCTEH;
B IIEJIOM YCIIEIIHO, HO HE YBEPEHHO yMeeT (GOopMyIHpOBATh
3a/laHus Ha pa3paboTKy MEPONPUATUI IO SKOHOMHUU
HHEPropecypcoOB, BHITOTHATh TEXHUYECKUE PACUETHI

3¢ (HeKTUBHOCTH UCTOIB30BAHUS YHEPTETUUECKUX PECYPCOB,
OTIPECIISATh U PACCUUTHIBATH MOTPEOHOCTH MTPOU3BOJICTBA B
TOIIMBHO-3HEPT€TUYECKUX PECypCax;

B IIEJIOM YCIICIIHOE, HO COJIEpIKAIlee OTAEIbHbIE TPOOEIbI WK
COTIPOBOXKAAIOIIEECS OT/IEIbHBIMU OIIMOKAMU BIIa/ICHUE
METOZaMH OIIPEJICIEHUSI HOPM PacXo/a YHEPrOpecypCcoB, OLEHKU
3¢ (HEeKTUBHOCTH HCTOIH30BAHUS SHEPTETUUECKIX PECYPCOB,
pa3paboTKK HOPM pacxo/a SHEPropeCcypcoB

YAOBJETBOPUTEJIBHO

00yyYaroIuics 1eMOHCTPUPYET 3HaHUS TOJIBKO OCHOBHOTO
MaTepuala, HO He 3HaeT JeTalei, 10IyCKaeT HETOYHOCTH,
JI0ITyCKaeT HETOYHOCTH B (POPMYyITUPOBKaAX, HApyILIaeT
JIOTMYECKYIO MTOCIIEA0BATEIBHOCTD B U3JI0KEHUHU IIPOIPAMMHOTO
MaTepuaa

B II€JIOM YCIIEIIHOE, HO HE CUCTEMHOE yMeeT (pOpMyIHpOBaTh
3aJjaHMs Ha pa3pabOTKy MEPOIPUATUI 110 3KOHOMUHU
SHEPropecypcoB, BHIIOIHATh TEXHUUECKHE PACUETHI

3¢ (GEeKTUBHOCTH UCIOIB30BAHUS YIHEPTETHUECKUX PECYPCOB,
OIpPEAEIATh U PaCCUUTHIBATH OTPEOHOCTH MTPOU3BO/ICTBA B
TOIUIMBHO-DHEPT€TUYECKUX PECYPCAX;

B IIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BJIaICHUE METOIaMHU
OIIpEAEIIEHUSI HOPM pacxojia SJHEPTOpeCypCoOB, OLEHKH

3¢ (HEeKTUBHOCTH UCTOIB30BAHUS SHEPTETUUECKUX PECYPCOB,
pa3paboOTKU HOPM pacxoja YHEPropecypcoB

HECYAOBJIETBOPUTEC/IBbHO

oOyuyaroluiicss He 3HaeT MPUHIUIBI HOPMUPOBAHUS pacxojia
9HEPropecypcoB, TEXHHUUECKUE pacueThl 3(pPeKTUBHOCTH
HCIIOJIb30BAaHUS SHEPTETUUECKUX PECYPCOB, MEPOTIPUATHS 110
9KOHOMHH SHEPrOpecypcoB, JOMYCKAET CYIIECTBEHHbIE OIINOKH,
HEYBEPEHHO, ¢ OOJIBIINMHU 3aTPyJHEHUSMH BBIITOJIHSET
CaMOCTOSITENIbHYIO PaboTy, OOJBIIMHCTBO 33/1aHU,
MIPEyCMOTPEHHBIX TPOTrPaMMOI TUCHUIUIMHBI, HE BBIIIOJIHEHO;
He ymeeT (opMyIUpOBaTh 3aJaHHs Ha pa3pabOTKy MEpPOIPUATUI
10 5KOHOMHH 3HEPropecypcoB, BBIOIHATh TEXHUYECKUE
pacueTbl 3 (HEeKTUBHOCTU MCTIOJIb30BAHUS SHEPTETUYECKUX
PECYPCOB, ONPEAENATh U PAaCCUUTHIBATH MOTPEOHOCTH
IIPOU3BOJICTBA B TOIIMBHO-PHEPIETUUECKUX pecypcax,
JIOTTYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOIBIINMU
3aTPy/AHEHUSMH BBIMOIHAET CAMOCTOSTEIbHYIO paboTy,
OO0JIBIIMHCTBO 33JaHUMN, TPEYCMOTPEHHBIX TPOrpaMMOit
JUCLUIUINHBL, HE BBIIIOJIHEHO;

- oOydaroluiics He BJIaIeeT METOJIaMH ONPEAEICHHs HOPM




pacxojia YHEPrOPECYpPCOB, OLIEHKHU 2P (HEKTUBHOCTH
WCIOJIb30BAaHUS YHEPTETHUECKUX PECYPCOB, pa3paboTKU HOPM
pacxojia SHEPropecypcoB, JOMYCKAET CYIIECTBEHHBIE OINOKH, C
60J'IBH_II/IMI/I 3aTPYAHCHUAMU BBIIIOJHACT CAMOCTOATCIIbHYIO
paboty, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IIPOTPAMMOK
JUCHUITJIMHBI HE BBIIIOJITHCHO.

4.2.2. KpuTepuu OlleHKHU BbINOJHEHNsI TUIIOBBIX PacyeToB

[Tpu BBITIOTHEHUH THITOBBIX PACYETOB OOYJAIOIIHIACS JEMOHCTPHPYET:
3HAHUSI: TIOCJICJIOBATEILHOCTh TPOBEACHUS pPACUCTOB C IENBI0 IMOJYYCHUS
pe3yJbTaToB, HanboJIee OIU3KUX K TPEOyeMbIM
YMEHHUS: TPAaMOTHO OOOCHOBBIBATh MPUHSATHIE B XOJIE€ pacueTa PEeIICHUS
BJajilecHHe HABBIKAMM: TIPUMEHEHUS TEOPETUYECKUX  TOJOXKCHHH  TPHU
BBHITIOJTHCHUH pacyeTa

KpnTepml OICHKH BBINMOJHCHUA TUIIOBLIX PACY€TOB

OTJIMYHO B IIpOLIECCE BBIIOJIHEHUS] THUIIOBOIO pacyera OOydarolIMiCs He
JOIYCTUJ CYLIECTBEHHBIX HETOYHOCTEW B pacyerax, I'pPaMOTHO
O00OCHOBaJI ~ MpPUHATBHIE  PEUICHUs,  MPaBUIbHO  IPUMEHMUII
TEOPETUYECKHE NOJIOKEHUSI ITPH BBIIIOJIHEHUU pacueTa

XO0pOI0 B MpOLIECCe BBHIOIHEHHSI TUIIOBOTO pacyera oOyJaromuiics He

AO0IMYCTUJT CYIIECTBCHHBIX HETOYHOCTEH B pacycrax, HE CMOr
I'paMOTHO 000CHOBATh IMPHUHATBIC PCHICHM:, ITPABUJIBHO ITPUMCHHNJI
TCOPCTHYCCKUEC IMTOJIOKCHUS ITPU BBIITOJIHCHUHN pacyCTa

YAOBJETBOPUTEJIBHO B ITPOLICCCC BBIITOJIIHCHMA THIIOBOI'O pacuycTa 06y11a101111/n71051 JOIMYCTHII
HETOYHOCTHU B pacCyCTax, HC OKA3bIBAIOIIMEC 3HAYNTCIIbHOTI'O BIIMAHWA
Ha KOHCYHBIM pe3yiibTaT, HC CMOI' I'PaMOTHO 000CHOBATH IIPUHATLIC
PCHICHUS, HE ITPABUJIBHO ITPUMEHHNII TCOPECTUUCCKHUE ITOJIOKCHUS ITPU
BBITIOJTHCHHUH pacucCTa

HECYAOBJIETBOPUTEJIBbHO B IIPONECCE BBIITOJTHCHUA TUTIOBOI'O pacycTa 06yqa101111/1171051 JOITyCTHUII
CYHICCTBCHHBIC HCTOYHOCTH B paCyu€Tax, HE CMOI' TPaMOTHO
000CHOBATH MPUHATBIC PCUHICHUSA, HC CMOT IIPAaBUJIbHO IIPUMCHUTH
TCOPCTHUCCKUC TTOJIOKCHUS ITPU BBIITOJIHCHUHN paCyYCTa

4.2.3. Kputepun o11eHKH JIaDOPATOPHBIX padoT
[Ipu BeINOSHEHUH 1a00PATOPHBIX pAa0OT O0YUAIOIIHUIACS 1EMOHCTPUPYET:
3HAHMA: [10CJIEI0BATEILHOCTh MPOBEJICHUS ONIBITOB U U3MEPEHUI;
YMEHHS: IPEACTABIISATH OJyUYEHHbIE PE3YJIbTaThl B BUJE OTUETA;
BJIa/IeHHe HABBIKAMM: aHAJIN3a MTOTPEIIHOCTEH,

Kpurtepuu onieHKH BbINOJHEHUS J1a00PaTOPHBIX padoT

OTJINYHO oOydJarmuics BBIIONHUI pabOTy B TOJHOM O0BEME C
CcOOI0ICHNEeM HEOOXOIMMON TOCIIeIOBATEIFHOCTH TIPOBEICHUS
OTIBITOB U U3MEPEHUH;

CaMOCTOSATCIBHO U paHI/IOHaJ'H)HO BI)I6paJ'I U IIOATOTOBUII OJIs OIIbITA
HeoOxoauMoe 000pyJIOBaHKE, BCE OMBITHI MPOBEN B YCIOBUSX U
peXUMax, 00ecredrBaroINX MOJyYeHHE Pe3yIbTaTOB U BHIBOJIOB C
HanOOJIBIIEH TOYHOCTEIO;

B Hpe}ICTaBHeHHOM OTYCTEC HpaBI/IHLHO " aKKypaTHO BBIITOJIHUJI BCEC




3allUCH, TaONUIbl, PUCYHKH, YEPTEKH, TPAPUKH, BBIYUCICHUS W
caciiall BEIBOABI,

MPaBUJIHHO BBIMOJIHIII aHAIN3 TTOTPEITHOCTEH;

coOronan TpeboBaHwus 0€30MACHOCTH TPY/A.

XOpOILIOo OTIBIT MTPOBOJIMJICS B YCIIOBUSIX, HE 00ECIIEUYMBAIOIINX JOCTATOYHOM
TOYHOCTHU I/I3MepeHI/II/I,
OBLITO JOIYILEHO JBA-TPH HEJI0YETa, WIIH He OoJiee OJTHOM Herpyoou
OIIMOKK ¥ OHOTO HEAOYETA.

YIOBJIETBOPHUTEILHO paboTa BBITIOJIHEHA HE TOJIHOCTHIO, HO 00BEM BBITIOJHEHHON YacTH

TAaKOB, 4YTO TIO3BOJISICT TOJYYHTh TMPABUIBHBIC pPE3YIbTATHl U
BBIBOJIBI, WJIM €CJIM B XOJI€ IIPOBEICHMSI OIBITA U U3MEPESHUN ObLIH
JIOTTYIIICHBI HE CYIIECTBEHHBIC OIIHOKH,

OTBIT MPOBOAWICS B HEPAIMOHAIBHBIX YCIOBUAX, YTO IMPHUBEIIO K
MOJIYYEHUIO PE3yJIbTATOB C OOJBIIIEH MOTPEIIHOCTHIO,

B oTueTe ObUIM JOIMYIIEHBI B OOIIEH CIOXKHOCTH HE 0oJiee JBYX
omuOOK (B 3amuCsAX CIWHUIl, H3MEPEHUSX, B BBIYHCICHUSX,
rpadukax, TabiMIax, cxeMax, aHaJIM3e MOTPEUTHOCTEH U T. 1.), HE
NPUHIMITAATBGHOTO  JUIsl  JaHHOW  pa0oThl  XapakTepa, HO
MOBJIMSBIIUX HA PE3yJbTAT BHIIIOJIHEHUS,

HE BBINIOJIHEH COBCEM WJIM  BBIIIOJIHEH HEBEPHO aHAIN3
MOTPEITHOCTEH;

paboTa BBIMOHEHA HE MOJIHOCTHIO, OJTHAKO O0OBEM BBIIOJTHCHHOMN
YacTU TaKOB, YTO MO3BOJISET MOJTYYUTh MPABUIIbHBIE PE3YIbTAaThl U
BBIBO/JIBI 110 OCHOBHBIM, TPHHIIUITAATHHO BKHBIM 33J1a4aM PabOThI.

HEYIOBJIETBOPUTEJIBHO

pa60Ta BBIIIOJIHCHA HE ITOJIHOCTBIO, U 00BbEM BBIIOJIHEHHOH YacTh
pa6OTI>I HC MMO3BOJIACT CACJIATh IMPAaBUJIbHBIX BBIBOAOB,

OIIbITBI, HM3MCPCHHUSA, BBIYMUCIICHUA, Ha6J'IIO,I[eHI/I$I IMPOU3BOJUIINUCH
HCIIPABUJIbHO

Pazpaoomuux(u): /louenm, Cueuyxuii /[.B.

(Tmoamucs)




