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1. IlepeyeHb KOMIIETEHUIMI € YKa3aHMEM 3TANOB UX (pOPMUPOBAHUA B Ipolecce
ocsoenus: OIIOII

B pesynbrare n3yueHus: AUCHMUILUIUHBI « T€XHOJIOTHS MPOU3BOJICTBA TEIIOBOM
U DJIEKTpUYECKOW »sHeprum» oOyuatomuecs, B cooTBerctBun PI'OC BO 1o
HaMpaBJCHUIO TOJTOTOBKHU 13.04.01 — TemnnosHepreTuka M TEIJIOTEXHHUKA,
YTBEPXKIECHHOTO MpHKa3oM MuHucrepcTBa oopazoBanus U Hayku P® ot 28.02.2018
r. No 146, hopMuUpYIOT ClIeTyIOITHE KOMITETEHITUN:

Tabmuma 1
®opmupoBaHUe KOMIIETEHIUI B Mpolecce H3yYeHH s TUCHUTIITUHBI
«TexHoI0THs MPOU3BOACTBA TEIJIOBOI U JIeKTPUYECKOI IHEPTHHY

Kommerennus Nupukaropel Drarsl Bunnl O1ieHO4YHbBIE
Kon | HaumenoBanue JIOCTH>KECHUS dbopMupoBaHus | 3aHATUHN A CpeacTBa Jis
KOMTICTCHITHIA KOMITETEHITNH B | (popmupoBaH OILICHKH YPOBHS
mporecce usi c(hOpMUPOBAHHOCTH
ocsoeuuda OIIOII | xkommereHu KOMIIETEHIINU
(cemectp) u
1 2 3 4 3) 6
[IK-8 | CrocobGeH IK-8.1 3 JICKIIHH, TUIIOBOM pacuer
pa3paboTke [Tonumaer paKTHYeCKH | JabopaTopHas
MEPOTPUSITHIA TEXHOJIOTHYECKHU e/maboparop | pabota
1o e CXEMBbI HBIC 3aHATHE | CAMOCTOSITENbHAS
COBEPIICHCTBOB | IMMPOU3BOJICTBA pabora
aHUIO TEIIOBOM u [IpomexyTounas
TEXHOJIOTUHU ANEKTPUYECKOM aTTecranus
MIPOU3BOJICTBA | SHEPTUU
I1K-8.2
PazpabarsiBaer
MEPOTPUATHS,
HarpaBlIeHHbIE
Ha TIOBBIIICHUE
3¢ HeKTHBHOCTH
TIPOU3BOJICTBA
TEIUIOBOU 5
BJIEKTPUYECKON
SHEPTUU
[Ipumeuanue:
Komnerenmmst I1IK-8 Takxke ¢dopmupyercs B XO0Ae  MPOXOXKIACHHS

PEIAUINIOMHON IPAKTUKU U ['0Cy1apCTBEHHOM UTOTOBOW ATTECTALIUU.

2. Onucanue moka3sareJieid ¥ KpUTEPHEB OLICHUBAHUS KOMIIETEHIUI

Ha pas/iMYHbIX 3Talmax ux (l)Ole/IpOBaHl/Iﬂ, OIIMCaHME HIKAJ OIICHUBAaHUA

Hepequb OIICHOYHBIX CPEACTB

Ne HanmeHnoBanue Kparkas xapakrepuctuka [IpencraBieHue OLleHOYHOTO
/0 | OIEHOYHOTrO CPeJICTBA OLICHOYHOI'O CPEJCTBA cpeactea B POC
1 nabopaTopHasi paboTa | CpeACTBO, HANPaBJIEHHOE HA | JabopaTOpHBIE PAOOTHI




U3y4eHHE MPAKTUYECKOTO
X0J1a TEX WJIN UHBIX
IIPOLIECCOB, UCCIIEI0BAHHE
SIBJICHUS B PaMKax 3aJlaHHON
TEMBbI C IPUMEHECHUEM
METOJI0B, OCBOCHHBIX Ha
JEKIUSX, CONIOCTAaBIICHHE
IIOJIyYE€HHBIX PE3YyJIbTaTOB C
TEOPETUYECKUMU
KOHLENIUSAMH,
OCYILECTBIICHHE
MHTEPIIPETALMH [TOJTy4E€HHBIX
pe3yabTaTOB, OLICHUBAHUE
IIPUMEHUMOCTH I1OJTY4EHHbIX
pe3yJIbTaTOB HAa IPAKTUKE

TuroBoii pacuer

CPEICTBO, HAIIPABIIEHHOE HA
OBJaJEHNE HEOOXOUMBIMU
HaBBIKaMU pacyeTa
HMHXCHEPHBIX CUCTEM U
o0opynoBaHus,
COIOCTABJICHUE MTOJTYYCHHBIX
PE3YJIBTATOB C PEATHHBIMU
00BbeKTaMHu

KOMIUIEKT 3aJaHun

pyOeKHBIN KOHTPOJIb

MO3BOJISIET OIICHUTD CTCIICHD
BOCIIPHUSTHS y4eOHOTO
MaTepuaja U MPOBOAUTCS
TSl OLIEHKHU PE3yJIbTaTOB
W3Yy4YEeHUs Pa3JeioB/TEM
JMCIUTUTHHBI

Bonpocs! pybexxHoro
KOHTPOJIS

MMAUCbMEHHBIN OIPOC

MI03BOJISIET OLICHUTDH CTENICHb
BOCIIPHUSATHS y4€OHOTO
MaTepuasa JUCIUILIMHbI

Bormpocs! TMCbEMEHHOTO
omnpoca

YCTHBIH OIIPOC

CPEeACTBO KOHTPOJIS,
OpraHu30BaHHOC KaK YCTHEIC
OIPOC MEeJaroru4eckoro
paboTHHKa 00yJaroIerocs Ha
TEMBI, CBSI3aHHBIE C
W3y4aeMOMN AUCUUTUIMHON 1
paccuMTaHHOU Ha BBISICHEHHE
o0beMa 3HaHUH
oOyuaroIerocs mno
OTIpeNIeIICHHOMY pa3zeny,
Teme, npobieme U T.11.

NEpCUCHb BOIIPOCOB AJIsA
YCTHOI'O Oo1rpoca

IIpomexxyTouHas
aTrecTanus

TO3BOJISIET OI[EHUTH CTENIEHB
BOCHPUSTHS Y4€OHOTO
Marepuaia TACIUILIAHBI

Bormpocs! BEIXOTHOTO
KOHTPOJIA

IIporpamMMa oueHMBAHUSI KOHTPOJMPYEMOil JUCHUIJINHE




Kon

Neo | KonTponupyemsbie pa3ieiibl | KOHTPOIUPYEMOI HaumenoBanue
n/m (TeMbI TUCIUTUIMHBI) KOMIIETEHIINH OLICHOYHOT'O CPEJICTBA
(um ee yacTH)

1 2 3 4

1. | OGmue cBeaeHbs U I1K-8 PYOEKHBIN KOHTPOJIb
knaccudukanus TOC CaMOCTOsITEeNIbHAs paboTa

IIpomMexxyTouHas arrecrauus

2. | Ilpunanmn padoter napoBsix | [TK-8 BxoaHoii KOHTpOJIb
TypOuH

3. | U3yuenne koHcTpykuuid | [1K-8 Jlaboparopuas pabota
TEXHUKO-IKOHOMHUYECKUX
XapaKTEPUCTHUK
TeMI0(QUKAIIMOHHBIX
TypOuH tumna [1T

4. | Ilokazarenu padoret TOC | T1K-8 PYOEKHBIN KOHTPOJIb

camocTosiTelbHas paboTa
[TpomexyTouHas aTTecTanus

5. | Onpenenenue KITJI I1K-8 camocTosTelbHas paboTa
KOH/ICHCAallHOHHOMN
TypOMHBI

6. | Onpenenenue pacxoa I1K-8 Tumnosoii pacuet
napa u TOIJIMBa Ha
TETUIO(PUKAITMOHHYIO
TypOUHY

7. | Onpenencaue I1K-8 Tunosoii pacuer
nepepacxoia TOIIMBa B
pe3ynbTare OTKIIIOUEHUS
I1B]]

8. | BiusiHHME pa3IHIHBIX I1K-8 pYOEXKHBIN KOHTPOJIb
IapaMeTpoB Ha caMmocCTosiTeNbHas paboTa
SKOHOMHUYHOCTh TOC IIpomexxyTouHas arrecranus

9. | Onpenenenne I1K-8 Tunosoit pacuet
tepmuyeckoro KITJ[ nuxmna
napoTypOMHHOMN
YCTaHOBKHU IPU HATMYUH
pEreHepaTuBHOIO
MOJOTPEBa MUTATEIBHOM
BOJIbI

10. | Ompenenenune pacxoza I1K-8 PYOEKHBIN KOHTPOJIb
napa Ha pereHepaTUBHBIE camocTosiTelbHas paboTa
[OJ0rpeBaTeNu TYpOMHHOM JlaGoparopHas pabota
yctaHoBkH Tumna [IT IIpomexxyTouHas arrecranus

11. | TeroBas cxema TOC I1K-8 PYOEKHBIN KOHTPOJIb

camocrosiTelbHas paboTa
ITpoMexyTouHas aTTecTalus

12. | TTonGop ceTeBoroO I1K-8 Tumnosoi pacuer
110JI0TpEBATEIIS

13. | 'azoTypOuHHBIE TeruioBble | [TK-8 pyOEXKHBIN KOHTPOJIb
crannuu (I'TY). camocTosTelbHas paboTa

[TpoMexxyTouyHas arrectanus




Kon

Neo | KonTponupyemsbie pa3ieiibl | KOHTPOIUPYEMOI HaumenoBanue
n/n (TeMbl AUCLUIUINHBI) KOMIIETCHIINU OLICHOYHOI'O CPEICTBA
(um ee yacTH)
1 2 3 4
14. | Onpenenenue Beixon mapa | [1K-8 Tumosoii pacyer
U3 cenaparopa
HEIPEPBIBHON MTPOJLYBKHU
KOTJIa
15. | TTocTpoenue mporecca I1K-8 Jlaboparopnas pabota
paciipenus napa B
TypOuHe B hS-koopanHaTax
16. | Meronp! noseimenus KI1J] | T1IK-8 PyOEKHBIN KOHTPOJIb
I'TY IIpomexyTouHas arrecranus
17. | Onpenenenue pacxona I1K-8 Tunosoit pacuer
CBEXETO Mapa 13 KoTjia u
YBIIOKHSIOLEH BOJBI IS
POY
18. | Onpenenenue pacxonaa I1K-8 Tunosoii pacuer
CYXOT0 HAaChIILIEHHOTO Mapa
B JIByXCTYIIEHYaTON
HCIIApUTEIBHON YCTaHOBKE
IIPYU YTWIN3ALHUN TEIUIOTHI
3arpsi3HEHHOr0 KOHJIEHcaTa
19. | [Tapora3zoBbie yCTaHOBKH I1K-8 pyOEXKHBIN KOHTPOJIb
ITpoMexyTouHas aTTecTalus
20. | YcTpoicTBO COBpEMEHHOM I1K-8 VYerHbli onpoc
CTallMOHAPHOU
BbICOKOTEMIEpaTypHou I'TY
21. | Pa30uBKa TEIIOBOTO I1K-8 caMOCTOsITelIbHas paboTa
nepenaja 1o CTylneHsIM PYOEKHBIN KOHTPOJIb
OTCEKOB TYpOUHBI Jlaboparopuas pabota
ITpoMexyTouHas aTTecTalus
22. | Bogonoaroroska Ha TOC I1K-8 pYOEXKHBIN KOHTPOJIb
caMmocCTosiTeNbHas paboTa
ITpomMexxyTouyHas arrecranus
23. | Ompenenenne KITJ[ T'asosoit | [TK-8 Tunosoii pacuet
TypOUHBI
24. | Pacuer Na-katnonutHoro | [TK-8 TunoBoit pacuer
¢unpTpa
Onucanue nokasarese 1 KpUTepueB OLCHUBAHUA KOMIIETCHIMM 110
AUCHHUIIJIMHE «TexHoJiorus Mmpou3BoOJACTBA TEeIJIOBOM U 3J1€KTpI/I‘-IeCKOI7I
JHEPrumW» Ha pPa3jIMYHbIX dTanax ux GopMUpoOBaHMS,
OInmucCaHue MKaJg OCcHuUBaHUuA
Kon WNHuaukaTopsl [Toka3zaTenu ¥ KPUTEPUU OLIEHUBAHMS PE3YJIbTATOB O0yUEHHSI
KOMIIETEHIIM | JIOCTUKECHUS HUKE IIOPOTOBBIM | MPOABUHYTHIN BBICOKHM
U, TaIlbI KOMIIETEHIINH IIOPOTrOBOTO YPOBEHb YPOBEHB YPOBEHb
OCBOEHUS YpOBHS (ynosneTBopu (xoporo) (oTnHM4HO)
KOMIIETEHIIN (HeyloBIIETBOPH TEJIBHO)
u TEJILHO)




1 2 3 4 5 6
[1K-8, [1K-8.1 oOyuatomuiicss | oOy4arommiic | oOyJarommuiic | o0yJaromnuiic
2 Kypc [Tonumaer HE 3HaeT s o s

TEXHOJIOTHYEeC CEpUIHOTO JEMOHCTPUPY | JEMOHCTPUPY | JEMOHCTPUPY
KHe CXeMbI | 00opyIOoBaHUS, €T 3HaHUS €T 3HaHHe €T CepuitHOTrO
IIPOU3BOJICTBA | IPUMEHIEMOIO TOJIBKO Mmarepuaia, | o0OpyIOBaHU
TEIUIOBOM U TUISE OCHOBHOTO HE JIONyCKaeT A,
IIEKTPUYECKO IIPOU3BOJICTBA MaTtepuasga, | CyLIECTBEHHBI | IPUMEHAEMOT
i SHEepruu TEIUIOBOH U HO HE 3HaeT X 0 JUIs
AIEKTPUYECKOMN JleTanei, HETOYHOCTEH | IIPOU3BOJCTBA
SHEPruH, JIOITYCKaeT TEIUIOBOH U
JIOITYCKaeT HETOYHOCTH, JIEKTPUYECKO
CYILECTBEHHbBIE JIOTTYCKaeT 1l SHEepruy,
OLINOKH, HETOYHOCTHU B UCUEPIIBIBAIO
HEYBEPEHHO, C | POPMYIUPOBK e u
OOJBIITUMU ax, HapylIaer MOCIEN0BATEN
3aTPYJHEHUSIMU | JIOTHYECKYIO BHO, YETKO U
BBIIIOJIHSIET 1ocJe0BaTeN JIOTUYHO
CaMOCTOSITENIbHY BHOCTD B u3naraer
10 pabory, W3JI0KECHUHU MaTtepuan,
OOJBIIMHCTBO | MPOrPAMMHOT XOpOIIO
3aJ1aHHH, 0 MaTepuaia OPHUEHTHUPYETC
MPEeIyCMOTPEHH 1B
BIX IIPOTPaMMOM Marepuae,
JTUCIUIINHBL, HE HE
BBITIOJIHEHO 3aTpyaHsAETCS
C OTBETOM
npu
BUJIOU3MEHEH
WU 3aJaHui
[1K-8.2 oOyuvaromuiics | oOywaromuiic | oOydarommuiic | oOydarouuiic
PazpabaTsiBae HE 3HAET s A s
T 3HAYUTENIBHON | JEMOHCTPUPY | JAEMOHCTPUPY | JAEMOHCTPUPY
MEPOIPUSTHSI, 4acTH €T 3HaHUs €T 3HaHHE €T 3HaHUE
HaIpaBJIEHHBIE | TMPOTrPaMMHOIO TOJIBKO MaTepuana, MaTepuaia
Ha MaTepuana, OCHOBHOTO HE JIOIyCKaeT crioco0eH
MOBBILICHHE IJ10XO0 MaTepuaia, | CyLIECTBEHHBI | pa3zpalOaThiBar
3 GEKTUBHOCT | OPUCHTUPYETCA B | HO HE 3HAET X b
u Martepuaiie, He JleTaneu, HETOYHOCTEH | MEPOIPHUATHSA,
IIPOU3BOJICTBA crioco0eH JIOITYCKaeT HaIPaBJICHHBI
TEIUIOBOM W | pa3palarhiBaThb | HETOYHOCTH, e Ha
IIEKTPUYECKO MEPOIPUATHS, JIOITYCKaeT COBEpUICHCTB
i SHEepruu HaIpaBJIEHHbIE | HETOYHOCTH B OBaHUe
Ha (bopMynHupOBK IIPOU3BOJICTBA
COBEpIICHCTBOBA | ax, HAPYIIAET TEIUIOBOH U
HUE JIOTHYECKYIO INEKTPUUYECKO
MIPOM3BOJICTBA | MOCIIEOBATEN i DHEpruu,
TEIUIOBOM U BHOCTH B MCYEPIIBIBAIO
AIEKTPUYECKON H3JI0KECHUT e u




SHEPTHH, HE MIPOTrPaMMHOT MOCJIEIOBATEI
3HAeT MPAaKTUKY | O Marepuaia BbHO, YETKO U
MIPUMEHEHUS JIOTUYHO
Marepuaia, H3JIaract
JIOTTyCKaeT MaTepuan,
CYILIECTBEHHBIC XOpOIIO
OIINOKHU OPUEHTHUPYETC
B
MaTtepuae,
HE
3aTPyAHICTCS
C OTBETOM
npu
BUJIOM3MEHEH
WU 3aJaHui

3. TunoBble KOHTPOJIbLHBbIC 32IaHUS UJIM UHbIE MaTePUAJIbl, HEOOXOAUMBbIE J1JIA
OLICHKHU 3HAHUI, YMEHHH, HABBIKOB M (UJIM) ONbITA AESATEJIbHOCTH,
XapaKTepU3yIIHX 3Tanbl GopMHUPOBaAHHUS KOMIIETCHIUI B IIpoLecce 0CBOCHUSA
00pa3oBaTe/IbHOM MPOrpaMMBbI

3.1. BxogHoO#1 KOHTPOJIb

Bonpockl BXOAHOT0 KOHTPOJIA
1. Yro Takoe KII/] 6pyTTO KOTENbHOTO arperarta?
2. Yro takoe KII/[ HeTTo KoTenpHOrO arperara?
3. Uto Ttakoe Ternodukaus’?

3.2 TunoBoii pacuer

Temartuka THUMOBBIX PAcYETOB YCTAaHABIMBAETCS B COOTBETCTBUM C paboueit
IIPOrpaMMOM THCHUIUIMHBL « T€XHOJIOrUsl MPOU3BOJACTBA TEIUIOBOM M DJIEKTPUYECKON
SHEprum», pabounM ydeOHBIM IUTAHOM TO HampaBieHuto moarotoBku 13.04.01 —
TennosHepreTuka u TEIIOTEXHUKA.

3ajaHre Ha BBINOJIHEHUWE THUIIOBOTO pacuyeTa BbIAAECTCS MPENoaBaTesieM
MHAMBHTYaTIbHO JJIs1 KQXK0T0 00y4aronierocs

IIpuMep THIIOBOTO pacuera:

Omnpenenenue KII/I konaeHcaumoHHON TypOUHBI

ITo M3BECTHOM 3JIEKTPUYECKOM MOIIHOCTH, HAYAIBHBIM M KOHEYHBIM Ilapamerpam
napa, BHyrpeHHeMy KIIJ[ TypOuubl u snekrpomexanndeckomy KIIJI ompenenenue
tepmuueckoro KIIJ[ mapoTypOMHHON YCTaHOBKM BBIMOJHSETCS B CIEAYIOIIEM
NOpSIAKE:

OnpenensitoT pacxo napa Ha TypOuHy, Kr/c:




N,
0, —hye Nellon

rae N — anekTpuyeckas MOITHOCTh TypOuHBI, KBT;

ho — »HTampnms mapa, MOCTyHaromero B TypOuHy, KJ/DK/KT, ompemensiercs Iio
CBOWCTBAaM BO/JIbI M BOASHOTO I1apa;

hkc — SHTaNBNUS TTapa Ha BBIXOJE U3 TypOUHBI, K/)K/KT, OlpeenseTcs: o0 CBOMCTBaM
BOJIbI M BOASIHOTO I1apa;

D=

Nt ¥ Mom - BHyrpeHHud KIIJI TypOunsl u snexkrpomexannueckuii  KIT/]
COOTBETCTBEHHO.
OnpenenstoT Tepmuyeckuii KITJI mapoBoit TypOUHBL:
_ ho B hKC
T, —he
0 K

rae hk — sHTanbmus KOHJEHCATa MPU TEMIIEpPaType W JABJICHUM Mapa Ha BBIXOJC U3
TypOuHBI, KJ[K/KT.
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3.3 JlaGopaTopHas paéora

1800

TemaTrka 7a00paTOPHBIX 3aHATHI yCTAaHABIIMBAETCS B COOTBETCTBHHU C paboueit
MpOrpaMMOM JTUCHUIUIUHBI « T€XHONOrus MPOU3BOJACTBA TEIJIOBOM M AJIEKTPUYECKOMN



SHEpPrum», paboumM Y4eOHBIM IUIAHOM MO HampapiaeHuto noaroroBku 13.04.01 —
TernosHepreTrka 1 TEMJIOTEXHUKA.

Tembl  nmabopaTOpHBIX  pabOT  COOTBETCTBYIOT  pabodeill  mporpamme
TUCHUIUIMHBL (MOAYJSI) U BBIMOJHSIOTCA B COOTBETCTBUUM € MeToIUYECKUMHU
YKa3aHUSIMU TI0 BBITIOJIHEHHIO JIAOOPATOPHBIX padoT mo aucuuruimHe « TexHnomnorus
IPOU3BOJICTBA TETUIOBOM U 3JIEKTPUUYECKON SHEPT UM

IIpumep nadoparopHoii padoThI.

JlabopaTopHas padora 1. U3yuyeHue KOHCTPYKUMH M TEXHUKO-)KOHOMHYECKHX
XapPaKTEePUCTHK TemI0puKaunoHHbIX TypOouH Tuna [T

[{enb paboThI: M3ydEeHHE TEIUTOMUKAIMOHHON MApOBOM TYpOHHBI, €¢ KOHCTPYKTHBHBIX 0CO-
OEHHOCTEH, TEXHHKO-DKOHOMHUYCCKMX IIOKa3arejeil M OCHOB OKCIUIyaranuu (Ha IpuUMepe
tertodukaonHoi Typounst [1T-25-90/10).

OCHOBHBIE TEOPETUYECKHUE ITOJIOKEHUSA

B coctaB mapotypbunnoii ycranoBku (IITY) Bxmrouaror: xorenpHyto yctaHoBKy (KVY),
TypOuHHyI0 ycTaHoBKy (TVY), konaeHcaunonnyro ycranoBky (KH/Y), cucremy perenepaTuBHOro
nojporpesa nutarensHoii Boabl (PIIIIB), neaspannonHo- nutarenbHyro ycranoBky (JAITY).

Pabora IITY 6a3upyercs Ha peanm3anuu ukiIa Penknaa. DpdekTnBHOCTD 1ukia PeHknHa
MO>KHO OLIEHUTh, UCTIONb3Yys TEPMUUECKUN KOAPDUIIUEHT MOIE3HOTO0 AeicTBUS Yo.

Temnora, moxseaennas k [ITY (Q1):

g1 = he - h'K,

rie ho - SHTaNBIUs CBEXEro napa, KJx/kr,

h'k - SHTaIBMKS KOHAEHCATa B KOHICHCATOPE TYPOHHBI, KJK/KT.

[ToTeps TEMIOTH B KOHAEHCATOPE TYPOUHBI:

Qo = h 2t h'1<

riae h? - sHTansmIs napa Ha BXO/i€ B KOH/IEHCATOp TYpOMHBI IIPH M303HTPOITHOM IIpoliecce
pacmupenus mapa, kJx/Kr,

Tepmuueckuit K03pPUIMEHT MOJIE3HOTO AEHCTBUS ONMPENENSeT COBEPIICHCTBO MJI€albHON
I[ITY u npexacrapnsieT coboil OTHOLIEHHE TMOJE3HO UCHONb30BaHHOM TemnoTel B IITY (Qi1-02) k
TEIJIOTE MOIBEICHHOM (7).

Tepmnueckuit KIII:

q—q; (hy=h})=(h, =h})

q, hy —hi

I]‘ =

HauOonpiiass sHeprusi, KOTOpYIO MOXET IepeAaTh IOTOK Mapa BHYTPU TYpOHHBI,
XapaKTepU3yeTcs MOJIE3HO UCIOIb30BAHHBIM TeruionepenanomM H Ota sHeprus cocraBiser JULIb
4acTh pacrojaraeMol (3arpaueHHoi) sHepruu H,. YMeHbIIeHne 3Hepruu cBA3aHo ¢ €€ NoTepsMu B
COILJIOBBIX M pabOYMX pemérkax, TUCKOBBIX U BEHTWISLMOHHBIX yTEUEK Iapa 4epe3 YIJIOTHEHUE
aradparM ¥ MOTepsIMH € BIAXXHOCTBIO Mapa Ha MOCIEAHUX CTYNEHSX.

VYKka3zaHHbIE IOTEPU OLIEHUBAIOTCS BHYTPEHHUM OTHOCUTENbHBIM KII/I:

hy-h, H;
hy—-h, Hj

rae hp - SHTanbmMsS Tapa NpH BXOAE B KOHACHCATOp TYpOWHBI MPH JACHCTBUTEIHLHOM
MpoIiecce paciIupeHus napa, kJK/Kr. uiu, BeIpaxkas 4epe3 MOIIHOCTD:

Npi =



D-H, N
D'Hn Nu-

My =

Ecnu oTHeCTH UCIONB30BaHHYIO B TYpOWHE SHEPTHIO K TEIUIOBOW 3HEPTUH, MOJABEICHHON K
napy B KoTJie, To noiyuuM abcomrotabiii KIT/] TypOunsr:

H. H, -H,

- h() = h nB - l-ll)(hi) _hna

H - saTansnus cBexero (octporo) napa, kJx/Kr;

h, - sHTaIBENKS OTpabOTaABINErO Mapa AHCTBUTEIBHOTO MpoLiecca pacupeHus, kKJx/Kr;

hot - SHTANBINSA OTPAOOTABIIETO TApa MPH U30IHTPOITHOM IIPOIIECCe paciupeHus, kKJx/kr;

D - pacxox cBexxero napa uepes TypOuHY, Kr/c;

N, - BHYTpEHHSISI MOIIIHOCTh, KBT;

No - pacniosaraemasi MOIIIHOCTb, KBT;

hm - SHTANBNUSA MUTATENBHON BOJBI C Y4eTOM pabOTHI CHKATUS MUTATEIBHOTO Hacoca,
kJIK/KT;

Nt - Tepmuaeckuit KITJ[ mapoTypOMHHOMN yCTaHOBKHY .

OddexTuBHAsS MOMIHOCTH (AeWCTBUTENbHAs), pa3BuBaeMas Ha My(dre Bana TypOuHbl NE,
BCJICJICTBHE MEXaHUYECKUX MTOTEPh, MEHbIIIE BHYTpeHHEH MotHOCTH Ni 1 BeIpaXkaeTcs

Ne =nm ¢ Ni,

rie nM:Ne/N, - mexannueckuii KIIJI, yuntsiBaromuii moTepyu Ha TPEHUE B MOAUIMITHUKAX,
MIPUBO/IbI MACIISTHBIX HACOCOB, PETYIUPYIONIET0 MEXaHU3Ma U JIp.

Bce morepu, BKITIOYas W MEXaHWUYECKHE, OLCHUBAIOTCS 3(PPEKTUBHBIM OTHOCHUTEIIHHBIM

ni )zlllnoi

KIII:
N C 1
Noe = =37 "Nu =Noi "Ny
N 0 N 0
AocomrotHbIi 3 dexruBHbIn KIT]]
N. N

< 1

“Dih, -h "B)z D(h, ~h

OnekTpuueckas MOIIHOCTb, CHUMaemas C KJIeMM TreHepaTopa, OyneT MeHbIe, 4YeM
3¢ deKTUBHASE MOLITHOCTh, HA BEIMYMHY NIOTEPh B T€HEPATOpE:

N> =nar * Ne,

rae nar = Ne /N»a - KI1]J] anektporeneparopa.

AbcomoTHbii anexkTpudyeckuil KIIJI mpencraBiasier oTHOLIEHHE BETUYMHBI 3(](EeKTUBHON
MOIIHOCTH K KOJIMYECTBY TEIUIOTHI, MOABEAEHHOMN B KOTJIE K TETJIOHOCUTEIIO.

Ne 1 Ne " T 1 Ny -1
D'(h” -hlm) ])r ]c ],ar ]l Wm ]\I ]ar

AGcomotHbiii  anektpuueckuid  KIIJI  xapakrepuzyer  SKOHOMHYHOCTH  pabOThI
TypOoreHeparopa B LIEJIOM U SBJISETCA OJHOM M3 BOXHEHUIINX XapaKTEPUCTUK PabOThl TypOMHHBIX
ycTaHoBOK. OH 3aBUCUT OT YpOBHS COBEpUICHCTBA KOHCTPYKIMH TypOOoreHeparopa H
TEPMOANHAMMUYECKOTO IIUKJIA YCTAHOBKH.

Ecnu pacxon mapa uepe3 TypOuHY (WM €€ 4acTh), a TaKXKE €ro HadyajbHbIE U KOHEUHbIE
napaMeTpbl U3BECTHBI, TO MOKHO OIPENENIUTh BHYTPEHHIOI, 3()()EKTUBHYIO U DIEKTPUYECKYIO
T0JIE3HbIE MOLTHOCTH TypOoreHeparopa:

N; =D-Hg - ng.

Ne ) Ny =N M =Ny " Noi "N

ne

N, =

N.,=D-H

¢ o ‘Noe:

Ny = D'Hn "Moe " Nae



TypOuHa ¢ IByMsl peryaupyeMbIMH OTOOpaMH COCTOUT M3 TPEX YacTeH, MPeCTaBIISIONINX
Kak OBl CaMOCTOSITEJIbHBIC YacTH TYpOWHBI: 4acTh BhICOKoro pgamieHust (UBJl), wacth cpemnero
nasinenus (YC/) u yacts Hu3Koro nasinenus - (HH/).

[Tone3Hass MOIITHOCTH TYPOHUHBI ABIISETCS CYMMOM MOIIIHOCTEH OTAENbHBIX YacTeil TypOUHBI,
HarpuMep, MoJIe3Hast BHYTPEHHSS MOUTHOCTb.

481 4C HYH1
N; =N+ NS4 N
Jlns  KOHAEHCAIMOHHBIX TypOMH © TypOMH C  IPOTHBOJABICHHEM  LIHPOKOE

pacrpocTpaHeHHe Todyuniaa (opmyia, MO3BOJIOMIAs ONPEACIUTh OJWH W3 IOKa3aTenei
SKOHOMHUYHOCTH - yJIeJIbHBIA pacxoy napa Ha 1 kBT-u:

d D D 1
' N, D-Hy, o Mge " My Hu'ﬂw'“)r.

¥

I[J'IH OLCHKHW J3KOHOMHUYHOCTH COBPEMCHHEBIX KOHACHCAIIMOHHBIX Typ6I/IHHBIX YCTaHOBOK
IMOJIB3YIOTCS TaKKC BEIIUYMHOMN YACIBHOTO pacxoJa TCIljla Ha BblpaGOTaHHbIﬁ KHWJIOBAaTT-4aC Ha
KJIIEMMax 3JICKTPOrcHeEparopa:

q=d, (hy, —h,).

JUI1 KOHJIEHCALIMOHHBIX TYpOMH C OJHUM WM JBYMS DPEryJIMpyeMbIMH OTOOpamH mapa
YKa3aHHbIE BBIIIE TOKAa3aTeId 3KOHOMUYHOCTH HE OTPa)XaroT MPEUMYILECTB KOMOMHUPOBAHHOMN
BbIPAOOTKHU 3JIEKTpUUYECKOW M TeruioBod sHepruu. Hampumep mo cmbiciy abcomorHoro KITJT
TypOOYCTaHOBKHM 0€3 0TOOPOB MOJIE3HOM SHEPIUEN CUMTAETCS JIUIIbL BbIpAOOTAHHAS 3JIEKTPUUECKas
MOIITHOCTh Ha KJIeMMax reHepaTopa. Heucnosb3oBaHHas B TypOMHE TEIIOTa B 3TOM cllyyae He
VYUTHIBACTCS, U €€ OTHOCSIT K OOIIEH MmoTepe TeIIOThl B XOJIOAHOM MCTOYHHKE (KOHAEeHcaTope). B
JeUCTBUTENBHOCTH, 10 CPABHEHUIO C YUCTO KOHJEHCAIMOHHON yCTaHOBKOH, KOMOMHUpPOBaHHAs
BBIpAOOTKA AJIEKTPHUECKOW M TEIUIOBOM SHEPIMM JaeT 3HAYUTEIbHYI0 SKOHOMHUIO TEIUIOTHI U
TOIUINBA.

Jlnsa pacuera nokasareneil 3kKoHOMUYHOCTH TOL[ 0ObIUHO MPUHUMAETCS METOJ pa3/IeiICHUs
o0111ero pacxojia TeIIOTh, MOCTYNAaroIel Ha TypOOyCTaHOBKY (WJIM Ha 3JIEKTPOCTAHIIUIO B LIEJIOM),
Ha BbIPAOOTKY TEIJIOBOW U AJIEKTPUUYECKONU IHEPTHUH.

Ha nomo BHemHux mnorpeOuteneil TemiaoTsl Qm OTHOCAT TEIUIOTY, OTIYCKAeMyI0 U3
0TOOpPOB TYpOUHBL, C YUETOM MOTEPH B TEIUIOOOMEHHBIX amnaparax U KOMMYHUKALUAX Ha JTUHUIX
OT TypOOYCTaHOBKH JI0 TEMJIOBOTo norpedutesns. Ha 1oito 3meKkTprudeckoro noTpeduTens OTHOCAT
BCIO OCTaBIIYIOCS TEIUIOTY (BKIIOYAs MIOTEPH TEIUIOTHI B KOHAEHcaTope) Qns, T.€. pa3HOCTh MEXIY
MOJTHBIM PACXO0M TEIJIOTHl U TEMJIOTON, OTHYIIEHHOM noTpeduTento u3 oT0opos. s yrpomeHus
pacueToB pacxo TEIUIOThl Ha PEreHepalvio HE YUUTHIBAETCS, BCIEACTBHE MAJOro 3HA4YEHUs, IO
CPaBHEHUIO C OTMYIIEHHOW TEIJIOTON BHEIIHUM MOTPEOUTEIISIM.

Taxum 0Opa3oM, 1eHCTBUTEIbHBIN MOJHBINA pacXo/ TEIIOTHl HAa TYpOOYCTaHOBKY

Qo =QBn +Q.\h'

OTnyck TenjaoBON YHEPTUH BHEIIHUM OTPEOUTENSIM:

Q,, =Q, +Q, = [D b, =@, ten )+ D, <[, - ,.tm)].L.
]] m

rae Qum u QT - pacxoj TEIUIOTH Ha MPOW3BOJICTBEHHBIN M TETUIOPHKAIIMOHHBIA OTOOPHI,
kJx/4;

Dy u D, - pacxoa mapa Ha MpOU3BOJICTBEHHBIN U TETNIOPUKALMOHHBINA OTOOPHI, KI/4;

hn u hr - sHTaNENMS Tapa NPOU3BOACTBEHHOTO U TEIIO(YUKAIIMOHHOTO 0TOOPOB, KJK/KT;

t xn ¥ U ¢ - DHTANBIIUS KOHJIEHCATA, BO3BPAIIAEMOTO OT MmoTpeduTenei, k[ x/Kkr;

bn U Pr - KoddPuLMEeHTH BO3BpaTa KOHJIEHCaTa OT MOTpeOuTeNel COOTBETCTBYIOIIMX

0TOOPOB;



nto - KII/[ TemioBoro noroka, yuuThIBaOIui noTepu TemnoTel Ha TOLl npu otmycke eé
noTpeduTensaM (OTepH TEIUIOTHI B TEINIOOOMEHHBIX amnmaparax, B KOMMYHUKAlUAX HA JIMHUAX OT
TypOUHBI 710 TETIJIOBBIX OTPEOHUTENEH).

Ecim xoHzmeHcaT mapa, OTIIyCKaeMOrO Ha TEXHOJIOTMYECKHE HYXKIbl ITPOU3BOJCTBA, HE
Bo3Bpamaercsa Ha TOLl (Hanpumep, 1o npUYUHE 3arpsA3HeHust), To ;=0. Eciiu KoHJeHcaT rperoero
rapa M3 CeTeBbIX Iojorpesareseii (60MIepOB) NOJHOCTHIO BO3BPAILIAETCS B PEreHEPaTUBHbBIN LUK
TypOOoycTaHoBkH, (p,=1.

Pacxox TerioTsl Ha BBIpaOOTKY 3JEKTPUUECKOM SHEPTHH

Q i R - il 58 . Qlfm ;
My “Nr
rae N - apdexruBnas MmouHOCTH, KBT;

T - BpeMs paboThl, ¢, (MOXKHO NpUHATH 3600).

noT
TSM;_.,, ‘M ,__(if_\ﬁ.n“ My
T T

rae Qno - Q™' - JelCTBUTENBLHOE KOJIMYECTBO TEIUIOTHI, 3aTPAayeHHOE Ha BHIPAOOTKY
ANEKTPOIHEPTHHU, C YIETOM IOTEPH €T0 B KOHJEHCATOPE;

o - Mexannueckui KIIJI, y4nmTeIBaromuii IOTEpU DHEPIMM TPEHUSA B IOAIIMITHHKAX
TypOUHBI, B MPHUBOJE MACISIHOTO Hacoca M cucreme perynupoBanus; m,—0,97 ... 0,99 (mns
COBPEMEHHBIX TYpOUH);

nar - KII/] snextporenepaTopa, yUYMUTHIBAIOIIUN 3JIEKTPUUYECKHE U MEXaHHUECKHUE TMOTEpH;
0,98 ... 0,99;

Qx™" - moTepu TEIJIOTHI B KOHJIEHCATOPE, KOTOPHIE MOIYT gocTHrath 60% oT pacxoja,
TEIUIOTHI, UAYIIEeH Ha BEIPAOOTKY AJIEKTPOIHEPTHH.

Ho taxoke na TOLl npon3BoauTCs OlleHKa pacxoja TOIUTMBA Ha BRIPAOOTKY AJIEKTPOIHEPTUU
By, 11 TemioTs! By,,.



OOmuwmii pacxoa TOIUIMBAa HA KOMOMHUPOBAHHYIO BHIPAOOTKY TEIJIOBOM U 3JEKTPUYECKOM

SHEPIHU:

B= fB\“

B :gﬂ_"._ By :(_)_1_
Qh - Qp

H
rae Qp - HU3MIas TEIIOTBOPHAS CITIOCOOHOCTH TOILITUBA, KJIK/KT.

3.4 PyGe:xHblil KOHTPOJIb

OO ~NOOOI W —

Bomnpoch! py0esKHbIX KOHTPOJIEH
Bomnpocsl pyoesxknoro kourpoJisa Ne 1

Bonpocwl, paccmampusaemvie na ayoumopHuix 3aHAMUAX

. Kinaccuduxanus TOC.

. I'padpuixu Harpy3ok

. Cnoco0Obl BeIpaBHUBAHMS I'paKOB HArPY30K.

. TeXHUKO-?KOHOMHYECKHUE MOKA3aTEIN TEILUIOBBIX CTAHIIHM.
. ITokazaTenu TemIoBoi sKoHOMHUYHOCTH A1t TOLI,

. [lokxazarenu o0I1Ie SKOHOMHUIHOCTH.

. BaugHue HavanpHOM TeMnepaTypsl napa.

. BrusgHue HavyaibHOTO JIaBJICHUS Tapa.

. BiusiHue KoHEUYHOT 0 JaBJICHUA HA OKOHOMHNYHOCTD.

10. BiusiHue npomMexyTOYHOTO Ieperpena mnapa.
11. PerenepaTuBHBII NOJIOTPEB MUTATEIBHOMN BOJIBI.

1.

BOI’IpOCbl 0151 CAMOCMOSIMENIbHO20 UsyuyeHus
I[OCTOI/IHCTBa u HEOOCTAaTKHU Pa3INIHbBIX TCIIJIOBBIX I[BHFaTeﬂef/'I,

npuMensieMbix Ha TOC.

2.

3.
4.
5

©ONO LA WD

Dxonorunyeckue nokazarenu TIC.

3aBucumocTth obmero KITJI TOC ot TenmoBoi 1 3JIEeKTpUISCKON HArpy30K
Kputnueckoe naBnenue napa

KoHcTpyKInn pereHepaTuBHBIX MOJ0TPEBATENICH CETEBOUM BOIbI

Bonpochl py0e:kHOT0 KOHTPOJIst Ne 2
Bonpocwl, paccmampusaemvie na ayoumopHuLx 3aHAMUSX

. Onpenenenue TUNa CTaHIUN

Bri0op Tuna, konu4ecTBa, €IMHUYHON MOITHOCTH TypOoarperatoB win 0J0KOB
Pa3paboTka u cocTaBiieHHE MPUHITUITHATILHON TETJIOBON CXEMBbI
Pacyer npuHIMIIHAIIBHON TEIUIOBOU CXEMBI

. CocrapnieHure moyHOM (pa3BepHYTOM) TEIJIOBOM CXEMBbI

O6nacTpk MpuMeHeHUs U chepa pallMOHATILHOTO UCToJIb30Banus ['TY.
Hun I'TY.
[IpuHnunuaneHas cxema 3aMKHyToro nukna ['TY.



9. [lpunnunuanpHast cxema oTkpeiToro ukna ['TY.

10. Bnusuaue napamerpoB padouero tena Ha KIT T'TY.

11. Vicionp30BaHKE TEIJIOTHI YXOASIINX Ta30B.

12. TIpomMexyTOUHOE OXJIaXACHUE BO3AyXa B KOMIIPECCOPE.
13. ITpomexxyTouHbIit mogorpes razos B I'T.

14.OxoHoMus 3a cuet HaacTporku 1ukia ['TY k mukny TITY.
15. Na- xatnoHnupoBanue

16. H-xatnonupoBanue

17. AuuHMpOBaHue

BOI’IpOCbl 0151 CAMOCMOSIMENIbHO20 U3yuyeHrus

YTunmnsanus Telia Bblapa aea’paropa

JIOCTOMHCTBA U HETOCTATKU OTKPBITOTO U 3aKpbITOro nukia ['TY
KoHcTpyKIIMyu MHOTOUMIMHAPOBBIX TYpOUH

CBOMCTBAa KATUOHUTHBIX CMOJI, IPUMEHSIEMBIX IS PA3JIMYHBIX BUJIOB
KaTUOHUPOBAHUS

W

3.5 [IpomexkyTOUHAsI aTTeCTALIMS

KonTpons 3a oCBO€HMEM JUCHUIUIMHBI <« TE€XHOJMOTMS MPOU3BOICTBA
TEIJIOBOM W DJCKTPUYECKOM DHEpPruM» ¢ OICHKAa 3HAaHUW OO0ydaroImxcs
OCYILECTBJISIETCSI B COOTBETCTBMM C Y4YE€OHBIM IUIAHOM T1I0 HaIpaBJICHUIO
noarotroBku 13.03.01 TemnosHepreTuka U TEIJIOTEXHUKA B (hOpME DK3aMEHa

TemaTuka BONPOCOB, BBIHOCUMbIX HA IJK3aMeH

. Knnaccuduxanus TOC.
. I'paduxu Harpyzok
. Coco6»! BeIpaBHUBaHMS TpadKOB HArPy30K.
. TEXHUKO-3KOHOMHUYECKHE TTOKA3ATENIN TENIOBBIX CTAHIIUH.
. ITokazaTenu TermIoBoi SKoHOMHUYIHOCTH A1t TOLI,
. [Tokazarenu o611elt dKOHOMUYHOCTH.
. Bnugaue HavyanbHOM TeMnepaTypsl napa.
. Bnusinue HauanbHOTO 1aBeHUS Tapa.

. Bnusinue koHEeYHOTro AaBjIEHUS HA SKOHOMUYHOCT.
10. Biustaue mpoMeXyTOIHOTO TeperpeBa mapa.
11. PerenepaTuBHBII NOJIOTPEB MUTATEIBLHOMN BOJIBI.
12.JIoCTOMHCTBA W HEJOCTATKH PA3IMYHBIX TCTUIOBBIX JBUTATEIICH, TPUMEHSIEMBIX
Ha TOC.
13.9konornyeckue nokazarenu TIC.
14 .3aBucumocts o6tmrero KIT/] TOC ot TermnoBo# 1 2IeKTPHIECKOM Harpy30K
15.Kputnueckoe aBieHue napa
16.KoHCTpyKIIMH pereHepaTuBHBIX MOIOTPEBATENIEH CETEBOM BOIBI
17. Onpenenenue Tuna CTaHIUU
18. Be16op TuIa, KoJIu4ecTBa, SAMHUIHON MOIIIHOCTU TypOOarperaToB Wi 0JIOKOB

©oo~NOoO Ol W —



19. Pa3paboTka u cocTapieHUE NPUHIUIHAIBEHON TEMIOBON CXEMBI

20. Pacuet npuHIMNIUATIBLHON TEMJIOBOM CXEMBI

21. CocTaBneHue NOJIHOM (pa3BEPHYTO) TEIJIOBOM CXEMBI

22. O6nactb npuMeHeHus U chepa paroHanbHOTO ucnoyib3oBanus ['TY.
23. Huxn I'TY.

24. [IpuHnMnuadbHas cxeMma 3aMKHyToro 1ukia ['TY.

25. [IpuHnunuanbHas cxema oTkpbiToro mukiaa I'TY.

26. Bnusaue napamerpos pabouero tena va KIIJI T'TY.

27. Vicniosib30BaHUE TETUIOTHI YXOSAIITNX Ta30B.

28. IIpoMeXyTOUHOE OXJIAKICHUE BO3TyXa B KOMIIPECCOPE.

29. IIpomexxyTouHbIi mogorpes ra3oB B ['T.

30.OxoHoMus 3a cueT HaacTpoiku rukiaa ['TY k muxmy TITY.

31. Na- kaTnoHMpOBaHUE

32. H-katnonupoBanue

33. AHuHUpOBaHUE

34.YTunu3zanus Tersia Belapa gea’paropa

35.J10CTOMHCTBA U HEAOCTATKH OTKPBITOrO U 3aKphiToro nukia ['TY
36.KoHCTpYyKITMU MHOTOIMJIMHIPOBBIX TYpOUH

37.CBoiicTBa KATHOHUTHBIX CMOJI, TPUMEHSIEMBIX JIJISl a3 IMYHbBIX BUIOB
KaTHOHUPOBAHUS

4. MeToanuecKkue MaTepuaJibl, ONpeaeasaolue Npoueaypbl OeHUBAHUSA
3HAHUH, YMEHHU I, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH,
XapaKTepU3yIuX 3Tanbl GopMUpPOBaHUSA KOMIIETEHIIUI

4.1 Ilpoueaypbl OleHMBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (MJIM) ONBITA AeATEJILHOCTH

KonTtpons pe3ynpTaToB 00y4eHHsS CTYIAEHTOB, JTaloB M  YPOBHA
GbopMUpOBaHUA KOMIIETEHIUH MO AUCUUIUIMHE «TeXHOJOorus Mpou3BOJACTBA
TEIUIOBOM M DJIEKTPUYECKOM HHEPrum» OCYILIECTBISIETCS Yepe3 IpOBEJCHHE
BXOJHOTO, TEKYIIETro, pyOEXKHBIX, BBIXOAHOTO KOHTPOJEH W  KOHTPOJIA
CaMOCTOSITEJIbHOUN padoTHI.

®opMBl TEKYIIETO, MPOMEKYTOYHOTO W HMTOTOBOTO KOHTPOJIA, MOPSIOK
HavYMUCIeHUS OaioB M (OHIBI KOHTPOJIBHBIX 33JaHUN ISl TEKYIIEro KOHTPOJIS
pa3pabatbiBatoTcs  Kadenapod ucxoAs U3 cHOeUUPUKA  TUCHUIUIMHBI, WU
YTBEPKAAIOTCS HA 3aceJaHuM Kadeaphl.

4.2 Kpurepum ouleHKM 3HAHM i, YMEeHHNH, HABBIKOB M (WJIH) ONbITA
NeSITeJIbHOCTH,
XapaKTepu3yKUIUX ITanbl (JOPMUPOBAHUS KOMIIETEHIMI B IIpoiecce
OCBOCHUSA
o0pa3oBaTeIbHOM NMPOrPaMMbI



Omnuncanne mKajabl OIEHUBAHUS JOCTH)KEHUSI KOMIIETEHIIAM 10 JUCLIUILUINHE
MIPUBECHO B TaOHIIE .
Tabmura 6

Ypo OrMmeTka o Onucanue
BEHb nATUOAIIBHON CUCTEME
OCBOCHHSI (mpoMexyToyHas
KOMIIETEH | aTTecTarus)*
197078

8blCOKUIL «OTIINYHO» OOyuaromuiicst  OOHapYKUI
BCECTOPOHHEE, CUCTEMATUYECKOE U
rIIyOOKO€ 3HAHHE y4eOHOTO
MaTepuaia,  yMeeT  CBOOOJHO
BBITIOJIHATD 3aJlaHu,
IPENyCMOTPEHHbIE  MPOTPaMMOii,
YCBOMJI OCHOBHYIO JIUTEPATYPy H
3HAKOM c JOTIOJIHUTENBHOM
JIUTEPATYPOH, PEKOMEHIOBAHHOM
POTrPaMMON. Kak IpaBUJIO,
oOyyaromuiics MPOSIBIISICT
TBOpPYECKHUE CIIOCOOHOCTH B
MOHUMAaHWH, U3JI0KEHUU u
WCIIOJIb30BaHUU MaTepualia

oazoewlii «XOPOUIO» OOyuaromuiicst  OOHapYX Ul
MIOJTHOE 3HAHUE y4eOHOTO
Marepuana, YCIEUIHO BBIMOIHSIET
IPEeIyCMOTPEHHbIE B Iporpamme
3alaHus, YCBOUJI OCHOBHYIO
JUTEPATypy, PEKOMEHIIOBAHHYIO B
nporpamMme

nopo2oevl «YZOBJIETBOPUTEIBHO OOyuaromuiicst  OOHapYX Ul
7} 3HAHUS ~ OCHOBHOTO  y4eOHOro
MaTepuaa B o0beMme,
HEOOXOOUMOM JUId JajJbHEHIeH
y4eObl U TpeAcTosIe paboThl Mo
npodeccuu, CIpaBJsieTcs c
BBITIOJIHEHUEM MPAKTUYECKUX
3a1aHuH, MPEeAyCMOTPEHHBIX
IpOrpaMMOi, 3HaKOM C OCHOBHOM
JUTEPATYpOH, PEKOMEHJIOBAaHHOU
MIPOrpaMMON, JOITYCTHJI
NOTPEIIHOCTA B OTBETE  Ha
9K3aMEHE M TPU  BBINOJHEHUH
9K3aMCHALIMOHHBIX  3aJaHUl, HO
oOyamaer HEOOXO0IUMBIMHU
3HAHUSAMM JUJII MX YCTPaHEHUS TOJ




Ypo OtmeTka 1o Onucanue

BEHD IITHOAIILHON CHCTEME
OCBOEHUS (mpoMexyToYHAas
KOMIIETEH | aTTecTarms)*

1005071

PYKOBOJICTBOM IPENOIABATEIS

— «HEYJIOBJIETBOPUTEIIBHO» OOyuaromuiicss OOHAPYKUIT
npoOensl B 3HAHHMSIX OCHOBHOTO
y4eOHOTO MaTepuaina, JOMYyCTHI
NPUHIIUIHATGHBICE  OIMMMOKH B
BBIMIOJTHCHUH  TIPEAYCMOTPEHHBIX
IPOrpaMMOi PAKTHYECKUX
3a/laHuil, HE MOXKET NPOAOKHUTH
oOydeHHWe WM TPUCTYNHUTh K
npodeccuoHanbHON  eATeTLHOCTH
0 OKOHYaHWUU 00pa30BaTEILHOM
opraHu3anuu 0e3 JAOMOTHUTEIbHBIX
3aHATHMN

4.2.1. Kpurepyuu OUHEHKH YCTHOro (MHCbMEHHOI0) OTBeTa IPH
MPOMEKYTOYHOM aTTeCTALMHU

[Ipu oTBeTe Ha BOIPOC 0OyUaIOLIUIICS 1EMOHCTPUPYET:

3HAHUSI: cepuiiHoe 000pyAOBaHME, NPUMEHSEMOE JUIsl MPOU3BOJCTBA
TEIUIOBOM M DJIEKTPUYECKOM DHEPrUHU, TEXHOJIOTHIO IIPOU3BOJCTBA TEIUIOBOU H
AIEKTPUYECKON IHEPTUU B KOTEIIbHBIX YCTAHOBKAX U TEIUIOAIEKTPOCTAHUIUSIX;

YMEHHUS: BBINOJHATh TEXHUYECKUE PACUYETHI, CBA3AHHBIE C MPOU3BOJICTBOM
TEIJIOBOM M DJEKTPUYECKOW  DHEpPruM,  paspadaThiBaTh  MEPOIPHUSATHSA,
HaIlpaBJICHHBIE HA COBEPILIEHCTBOBAHUE TPOU3BOJICTBA TEIMJIOBOM U DIEKTPUUECKON
SHEpIuy;

BJIaJIeHHEe HABBIKAMHU: METOJIaMU aHanu3a 3()pPEeKTUBHOCTU MPOU3BOJICTBA
TEIJIOBOM W JJIEKTPUYECKOW HHEPruu, METOJIMKaMHu aHaiu3a 3()PEeKTUBHOCTU
MEpONPUATHNA, HAITPABICHHBIX HA COBEPIICHCTBOBAHHUE ITPOU3BOJICTBA TEIUIOBOU U
AIEKTPUYECKON SHEPTUH.

Kpurepuu oueHku

OTJIMYHO - oOyyaromuiicsi IEMOHCTPUPYET 3HAHUE CEPUITHOTO
000py0BaHus, IPUMEHSEMOTO /ISl IPOU3BOCTBA TEIJIOBOM U
JJIEKTPUYECKOM SHEPIUH, TEXHOJIOTMH IPOU3BOICTBA TEILIOBOMI
Y DJIEKTPUYECKON 3HEPIUH B KOTEJIBHBIX YCTAHOBKAX U
TEIJIORJIEKTPOCTAHIUAX, UCUEPIIBIBAIOLLE U ITOCIIEI0BATEIILHO,
YETKO ¥ JIOTUYHO M3JIaraeT MaTepHUall, XOPOIIO OPUEHTUPYETCA B
Marepualle, He 3aTPyAHIETCS ¢ OTBETOM IIPU BUJIOM3MEHEHUHN
3aJaHui

- YBEPEHHO YMEET BBIIOJIHATH TEXHUYECKUE PACUETHI, CBA3aHHBIC
C IPOU3BOACTBOM TEIUIOBOM M 3JIEKTPUYECKON IHEPTHH,




pas3pabaTbIBaTh MEPONPUATHS, HAIIPABJIECHHBIE HA
COBEpILIEHCTBOBAHHE ITPOM3BOICTBA TEIIIOBOM U DIIEKTPUIECKON
SHEpPIruu

YCIICIIHOE U CUCTEMHOE BJIaJICHHE HABBIKAMU aHATIN3a
3(pGEKTUBHOCTH ITPOU3BOJICTBA TEIUIOBON U 3JIEKTPUUECKOIL
SHEPTUHU, METOJIMKAMH aHann3a 3(p(HEKTUBHOCTH MEPOIPUSATHH,
HalpaBJIEHHBIX Ha COBEPLLICHCTBOBAaHHE IPOM3BOJICTBA TEIUIOBOH
Y JIEKTPUYECKON SHEPIUU

X0pOo1I0

3HAaHHE MaTEpUaa, HE IOIyCKAeT CYIECTBEHHBIX HETOYHOCTEMH;
B LI€JIOM YCIICIIHO, HO HE YBEPEHHO YMEET BBIIIOJIHATh
TEXHUYECKHUE PACUETHI, CBA3AHHBIEC C IPOU3BOJICTBOM TEILJIOBOU U
AIIEKTPUUYECKON IHEPTUH, pa3padaTbIiBaTh MEPOTIPHUSTHS,
HaIPaBJICHHBIE HA COBEPIICHCTBOBAHUE MIPOU3BOACTBA TEIUIOBOMI
U DJIEKTPUYECKOM SHEPIruy;

B 1I€JIOM YCIIEIIHOE, HO COJepIKallee OT/IeIbHbIE IPOOEbl MU
COIPOBOXKJAIOIIEECS OTIEIbHBIMH OIIMOKaMH BIaJJCHUE aHAIN3a
3 GEKTUBHOCTH ITPOU3BO/ICTBA TEIUIOBOM U 3JIEKTPUUYECKOM
SHEPTUHU, METOIUKAMH aHAIN3a YPPEKTUBHOCTH MEPOTIPUSTHIA,
HAIPABJICHHBIX HA COBEPIIECHCTBOBAHKE IIPOU3BOJICTBA TEILIOBOU
Y JIEKTPUYECKON dSHEPTUH

YAOBJETBOPUTEJIBHO

0o0y4aromuiicss AEMOHCTPUPYET 3HAHUS TOJIBKO OCHOBHOTO
MaTepuaia, HO He 3HaeT AeTajeil, JomycKaeT HETOYHOCTH,
JOIYCKaeT HETOYHOCTHU B (JOPMYyITUPOBKAX, HAPyIIAET
JIOTUYECKYIO MTOCIIEI0BATEIbHOCTD B U3JI0KEHUU IPOTPaMMHOIO
Marepuana

B 1I€JIOM YCIIEIIHOE, HO HE CUCTEMHOE YMEET BBIIIOJIHSTh
TEXHUYECKUE PACUETHI, CBA3aHHBIE C IPOU3BOJICTBOM TEIUIOBOU U
AIIEKTPUYECKON SHEPTUH, pa3padaThiBaTh MEPOIIPUATHS,
HaIlpaBJIEHHbIE HA COBEPUICHCTBOBAHUE ITPOU3BOJICTBA TEIJIOBOU
U DJIEKTPUYECKOM SHEPIUH;

B LIEJIOM YCIIEIIHOE, HO HE CHCTEMHOE BJIaJICHUE aHAIN3a

3¢ (PEeKTUBHOCTH TTPOU3BOICTBA TETUIOBOM U DJIEKTPUUECKON
SHEPrUH, METOAUKAMH aHan3a dPGEKTUBHOCTH MEPOIIPUATHH,
HaIpPaBJIEHHBIX HA COBEPILIEHCTBOBAHKE IMPOU3BOJICTBA TEIJIOBOM
Y DJIEKTPUYECKON SHEPTUU

HECYAOBJIETBOPUTEJIBbHO

oOyyaromuiicss He 3HaeT CepuitHOro 000pyA0BaHuUs,
IPHUMEHSIEMOT0 JUIsl TPOU3BO/ICTBA TEIVIOBOM U 3JIEKTPUUECKOM
DHEPTUH, TEXHOJIOTHUH IMPOU3BOICTBA TEIJIOBOH 1
AIIEKTPUUYECKON SHEPTUH B KOTEJIBHBIX YCTAHOBKAaX U
TETUTOAJIEKTPOCTAHIIHSIX, TOIYCKAeT CYIIeCTBEHHBIE OMIMOKH,
HEYBEPEHHO, C OOJIBIINMU 3aTPYIHEHUSIMHU BBIIIOJIHSAET
CaMOCTOSITENIbHYIO padoTy, OOJIBIITMHCTBO 3aJaHUH,
IPEIYyCMOTPEHHBIX MPOTrPaMMON AUCHUIUIMHBI, HE BBITIOJIHEHO;
HE YMEET BBINOJIHATh TEXHUYECKHE PACUETHI, CBSI3aHHBIE C
IIPOM3BOJICTBOM TEIJIOBOM U 3JIEKTPUUYECKON SHEPTUH,
pa3padaTbIBaTh MEPOTIPUSTHSI, HATIPABICHHBIC HA
COBEpILIEHCTBOBAHME ITPOM3BOICTBA TEIIIOBOM U DIIEKTPUUYECKON
YHEPTHUH, JIOMYCKAET CYNIECTBEHHBIE ONIMOKH, HEYBEPEHHO, C
OOJIBIIMMH 3aTPYIHEHUSIMU BBITTOJIHSAET CAMOCTOSITEIbHYIO
paboTy, OONBIIMHCTBO 33JaHUN, IPEYCMOTPEHHBIX TPOrpaMMOi
JTUCLUTUIMHBL, HE BBITIOJIHEHO;

- oOydaronuiicsi He BiajgeeT aHam3a dpHEKTHUBHOCTH




MPOU3BOACTBA TEIIOBOM U 3JIEKTPUUYECKOM SHEPTHUH,
METOAMKaMHU aHain3a 3(p(peKTUBHOCTH MEPOTIPHUSTHH,
HAIPABJICHHBIX HA COBEPIICHCTBOBAHKE IIPOU3BOICTBA TEILIOBOU
Y JIEKTPUYECKON SHEPIUU

4.2.2. Kputepuu OlleHKHU BbINOJHEHNsI TUMIOBBIX PacyeToB

[Tpu BBITIOTHEHUH THIIOBBIX PACUETOB OOYJAIOIIHIACS JEMOHCTPHPYET:
3HAHUSI: TIOCJICJIOBATEILHOCTh TPOBEACHUS pPACUCTOB C IENBIO IMOJYYCHHUS
pe3yJbTaToB, HanboJIee OIU3KUX K TPEOyeMbIM
YMEHHUS: TPaMOTHO OOOCHOBBIBATh MPUHSATHIE B XOJIE€ pacueTa PEeIICHUS
BJajilecHHe HABBIKAMM: TIPUMEHEHUS TEOPETUYECKUX  TIOJOXKCHHH  TPHU
BBHITIOJTHCHUH pacyeTa

KpnTeplm OICHKH BBINMOJHCHUA TUITOBLIX PACI€TOB

OTJIHMYHO B TIIPOLIECCE BBINOJHEHUS TUIIOBOIO pacuera oOydarouuics He
JOIYCTWJI CYIIECTBEHHBIX HETOYHOCTEH B pacyerax, I'PaMOTHO
O00OCHOBaJI ~ MpPUHATBHIE  PEUICHUs,  MPaBUIbHO  NPUMEHMUII
TEOPETUYECKUE NIOJI0KEHUS ITPY BBIIIOJIHEHUU pacueTa

X0pOo1IOo B IIPOLIECCE BBITIOJIHEHUSI TUIIOBOTO pacyeTa 00ydJaroIuiics He

AO0IMYCTUJT CYIIECTBCHHBIX HETOYHOCTEH B pacyerax, HE CMOr
I'paMOTHO 000CHOBATh IMPHUHATBIC PCHICHMA, ITPABUJIBHO ITPUMCHUII
TCOPCTHYCCKHUEC IMTOJIOKCHUS ITPU BBIITIOJIHCHUHN pacyCTa

YAOBJETBOPUTEJIBHO B ITPOLSCCC BBIITOJIHCHMA THIIOBOI'O pacdycTa 06y11a101111/n71051 JOIMYCTHII
HETOYHOCTH B pacyCTaX, HC OKA3bIBAOIIMEC 3HAYNTCIIbHOT'O BIIMSHUA
Ha KOHCYHBIM pe3yiibTaT, HC CMOI' I'PAaMOTHO 000CHOBATH IIPUHATBIC
PCHICHUS, HE ITPABUJIIBHO ITPUMEHHNII TCOPECTUUCCKHUE ITOJIOKCHUS ITPU
BBIITOJIHCHUM pacyCTa

HEYAOBJICTBOPUTECJILHO B IIPONCCCE BBIITOJIHCHUA TUIIOBOI'O pacycTa O6y‘~IaIOHII/II>'ICﬂ JOITyCTUII
CYHICCTBCHHBIC HCTOYHOCTU B paCyu€Tax, HE CMOI' TPaMOTHO
000CHOBATH MPUHATBIC PCUHICHUSA, HC CMOT IIPAaBUJIbHO IIPUMCHUTH
TCOPCTHUCCKUC TTOJIOKCHUS ITPU BBIITOJIHCHUHN pACUYCTa

4.2.3. Kputepun o11eHKH JIa0OPaTOPHBIX padoT
[Ipu BeINOSHEHUH 1a00PATOPHBIX paOOT OOYUaAIOIIHUIACS 1EMOHCTPUPYET:
3HAHMA: [10CJIEI0BATEILHOCTh MPOBEJICHUS ONIBITOB U U3MEPEHUI;
YMEHMS: IPEACTABIIATH OJyUYEHHBIE PE3YJIbTaThl B BUJE OTUETA;
BJIa/IeHHe HABBIKAMU: aHAJIM3a [TOTPEIIHOCTEMH,

Kpurepuu onieHKH BbINOJHEHUS Ja00PaTOPHBIX padoT

OTJINYHO oOydJaromuiicss  BBIONHWI ~ pabOTy B TOJHOM O0BEME C
cOOI0ICHHEeM HEOOXOIMMON TOCIIEIOBATEILHOCTH TIPOBEICHUS
OTIBITOB U U3MEPEHUH;

CaMOCTOSATCIBHO U paHI/IOHaJ'H)HO BI)I6paJ'I U IIOATOTOBUII IJIs OIIbITA
HeoOxoauMoe 000pyJIOBaHKE, BCE OMBITHI MPOBEN B YCIOBHUSX U
pexnMax, o0ecreurBaroNX MOJIy4eHHE pe3yIbTaTOB U BBHIBOJIOB C
HanOOJIBIIEH TOYHOCTEIO;

B Hpe}ICTaBHeHHOM OTYCTEC HpaBI/IHLHO " aKKypaTHO BBIITOJIHUJI BCEC
3aMucy, TaONUIbl, PUCYHKH, YEPTEKH, IpadUKH, BBIYUCICHUS U
ciej1all BBIBOIBI,




HPaBHJIBHO BBITIOJIHHJ AHAIN3 TTIOTPEITHOCTEH;
co0Ouo1an TpeboBaHus 0€30IaCHOCTH TPY/a.

XOpOILIOo OTIBIT MTPOBOJIMJICS B YCIIOBUSIX, HE 00ECIIEUYMBAIOIINX JOCTATOYHOM
TOYHOCTHU I/I3MepeHI/II/I,

OBLITO JOIYILEHO JBA-TPH HEJI0YETa, WIIM HE 0oJiee OJTHOM Herpyoou
OIIMOKK ¥ OHOTO HEAOYETA.

YIOBJIETBOPHUTEILHO paboTa BBITIOJIHEHA HE MOJIHOCTHIO, HO 00BEM BBHITIOJIHEHHON YacTH
TAaKOB, 4YTO TIO3BOJISICT TOJYYHTh TMPABUIBHBIC pPE3YIbTATHl |
BBIBOJIBbI, WJIM €CJIM B XOJI€ IIPOBEICHUSI OIBITA U U3MEPECHUN ObLIH
JIOTTYIIICHBI HE CYIIECTBEHHBIC OIIMOKH,

OTBIT MPOBOAWICS B HEPAIMOHAIBHBIX YCIOBUAX, YTO IMPHUBEIIO K
MOJIYYEHUIO PE3yIbTATOB ¢ OOJIBIICH MOTPEITHOCTHIO,

B oTueTe ObUIM JOMYIIEHBI B OOIIEH CIOXKHOCTH HE 0oJiee JBYX
omuOOK (B 3amuCsAX CIWHUIl, H3MEPEHUSX, B BBIYHCICHUSX,
rpadukax, TabiMIax, cxemMax, aHaJIM3e MOTPEUTHOCTeH U T. 1.), HE
NPUHIMIIAATBGHOTO  JUIsl  JIaHHOM  pa0oThl  XapakTepa, HO
MOBJIUSBIINUX HA PE3YJbTAT BHIIIOJIHEHUS,

HE BBINIOJIHEH COBCEM WJIM  BBIIIOJIHEH HEBEPHO aHAIN3
MOTPEITHOCTEH;

paboTa BBIMOHEHA HE MOJIHOCTHIO, OJTHAKO O00BEM BBIIOJTHCHHOMN
YacTU TaKOB, YTO MO3BOJISET MOJTYYUTh MPABUIbHBIE PE3YIbTAaThl U
BBIBO/JIBI 110 OCHOBHBIM, TPHHIIAIIAATHHO BKHBIM 33a71a9aM PaOOTHI.

HEYIOBJIETBOPUTEJIBbHO pa60Ta BBIIIOJIHCHA HC IIOJIHOCTBIO, H 00BbEM BBINOJIHEHHOH YacTH
pa6OTI)I HC MMO3BOJIACT CACJIATh MIPAaBUJIbHBIX BBIBOAOB,

OIIbITBI, HM3MCPCHHUs, BBIYUCIICHUA, Ha6J'IIO,I[€HI/I$I IMPOU3BOJUIINCH
HCIIPABUJIbHO

4.2.4 PyGe:xxHbIH KOHTPOJIb

[Ipu oTBeTe Ha BOMPOC O0YyUAIOIIUNCS TEMOHCTPUPYET:

3HAHUS: CepuiiHOe O000pyJI0BaHKME, MPUMEHSAEMOE Il MPOU3BOJCTBA
TEIJIOBOM W JJIEKTPUYECKOW HDHEPruHu, TEXHOJIOTHMIO MPOW3BOJICTBA TEIJIOBOM H
AIEKTPUYECKON IHEPTUU B KOTEIbHBIX YCTAHOBKAX M TEIIOAIEKTPOCTAHIIMSIX;

YMEHHUS: BBINOJHATh TEXHUYECKUE PACUYETHI, CBA3aHHBIE C MPOU3BOJICTBOM
TEIJIOBOM M DJEKTPUYECKOM  SHEpPruM, paszpadaTeiBaTb  MEPOIPUSATHS,
HaMpaBJICHHbIC HA COBEPILICHCTBOBAHUE MTPOU3BOJCTBA TEILIOBOU U JIEKTPUUECKOM
SHEPIUH;

BJIa/IeHHEe HABBIKAMM: METOJaMHu aHain3a d(PQPEKTUBHOCTA MPOU3BOJICTBA
TEIJIOBOM W DJIJIEKTPUUECKOW HHEPTryuU, METOJMKaMHu aHaim3a d()PEKTUBHOCTH
MEpONPUSATUI, HATIPABJICHHBIX HAa COBEPILIEHCTBOBAHUE MTPOU3BOJICTBA TEIIOBOU U
AIEKTPUYECKON IHEPTUU.

Kpurepuu oueHku

OTJIMTHO - JIEMOHCTPHUPYET TITyOOKHE 3HAHUS MPOUJICHHOTO MaTepraa;

- MCYEPIBIBAIOIIE, MOCIEA0BATEILHO, TPAMOTHO M JIOTHYECKU
CTPOMHO M3JIaraeT MaTepual, He 3aTPYAHSACH C OTBETOM,;

- CaMOCTOSITEJIhHO 0000IaeT ¢ W3/IaraeT MaTepual, He
JIOITyCKast OIINOO0K;

- CBOOOZIHO  OmepHpyeT  OCHOBHBIMU  TE€OPETUYECKUMHU
TTOJIO’KEHHSIMHE TI0 TIPOOJIEMATHKE U3J1araéMoro Marepuaia

xopomuo - JIEMOHCTPUPYET  JOCTATOYHBIE  3HAHUA  NPOWICHHOIO




MaTepHana;
- IPaMOTHO U IO CYILECTBY M3JaracT IPONACHHBIA MaTepuall,
HE JIOITYCKaeT CYLIECTBEHHbIX HETOUHOCTEM ITPU OTBETE HA BOIIPOC;
CaMOCTOSITEJIbHO 0000IIaeT M u3jaraerT Marepuai, He
JIOITYCKasl CYIIECTBEHHBIX OMIMOOK

Y/10BJIETBOPHUTEJIHHO

- W3J1ara€T OCHOBHOM NPOWIEHHBIA MaTepuall, HO HE 3HAET
OTACIBLHBIX JeTasei;

- JIONyCKaeT HETOYHOCTH, HEKOPPEKTHhIC (OPMYIMPOBKH,
HapyIIaeT MocIeA0BaTeIbHOCTh B M3JIOKEHUH MaTepraa;

HEYAOBJIETBOPUTECJILHO

- HE 3HAeT 3HAYUTEJILHOM YacTH MPOrpaMMHOT0 MaTepHaa;

- JIOIYCKAaeT IpyOble OMMOKH MPU U3NOKEHUU MPOTrPaMMHOTO
Marepuana;

- ¢ OONBIIMMHU 3aTPYJHCHUSMH pPEIIaeT CHTYallMOHHBIE |
MIPaKTUUECKHE 3a/1a4H.

Pazpaoomuux(u): /louenm, Cueuuyxuii /[.B. “¢

(Tmoamuch)




