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[lepeuenp KOMIIETEHIIMI C yKa3aHHEM 3TaloB UX (HOPMHUPOBAHHS B
niporiecce ocBoeHUst OITOIT ...... ...,
OnucaHue mnokaszaTenel M KpUTEpPUEB OLICHMBAaHWA KOMIIETEHIMH Ha
pa3IMYHBIX dTanax ux (GOPMUPOBAHUS, OTIMCAHUE KA OIICHUBAHHUS ...

TunoBble KOHTPOJIBHBIE 3aJlaHUSl WK UHBIE MaTepUasbl, HEOOXOAUMbIE
JUI OLEHKU 3HAHWM, yMEHUH, HaBBIKOB U (WJIM) ONbITA AESTEIBHOCTH,
XapaKTEepU3yIOIIMUX ATanbl (OPMUPOBAHUS KOMIIETEHIIMM B Ipolecce
OCBOEHUS 00PA30BATEIBHOM MPOTPAMMBI...cce uveneteneeneeeneennennenneennen

Meronnueckue Marepuansl, ONPEEISIIOIUe IPOLEAYpPbl OLEHUBAHUS
3HaHWW, YMEHUW, HaABBIKOB M (WIM) ONbITa JESTEIBHOCTH,
XapaKTEPU3YIOIMINUX 3TAMBI UX (POPMUPOBAHHUS .« ..eenveneennennennaennennnn.
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1. IlepeyeHb KOMIIETEHUMH ¢ YKa3aHUEM ITanoB UX GopMUPOBaHMS B
npouecce ocsoenusi OITOII

B pesynbraTe nsydeHus quciuIuiiHbl «CpelicTBa U TEXHOJIOTHH SHEPro- U
obOyuarommuecsi, B coorBerctBun ¢ PI'OC BO mo

pecypcocOepeKeHUsD
HaIpaBJICHUIO MOATOTOBKU

13.04.01 — TemuosHepreTuka M TEIJIOTEXHUKA,

YTBEPXKACHHOTO TMpHKa3oM MuHucTepcTBa obOpazoBanusi u Hayku PD or 28
deBpans 2018 r. Ne 146, dhopMHUpYIOT CIAEAYIOMNUE KOMIETCHIINY, YKa3aHHBIC B

tabmure 1.

Tabauua 1

@opMupoBaHUe KOMIIETEHIUIi B Mpolecce H3yYeHUs1 TUCHUTLINHBI
«CpeacTBa M TEXHOJIOTHH JHEPIO- U pecypcocOepekeHusD)

Komnerennus WNunukatopsl Ortansl Bunel 3anatuii | OLeHOYHBIE CPECTBA
Kon Haumenosanue JNOCTHKEHHUS (hopmupoBaHUs ISt JUTSL OTICHKH YPOBHS
KOMIIETCHIIUH KOMIIETEHLIVH B ¢dopmupoBaHn | cHOPMUPOBAHHOCTH
nporecce A KOMIIETEHIINN
ocBoenus OIIOII | xomnereHUUU
(cemecTp)
1 2 3 4 5 6
IIK-3 | Crocoben k | [IK-3.1 2 TIEKIIUU THUTIOBOH pacyeT
OTIPEICIICHUIO O6ocHOBBIBaET npakTudeckue | JaboparopHas pabora
HOTpeGHOCTI/I MCPOIPUATHA 10 3aHATHA CaMoOCTOATEIIbHasA
MPOM3BOJICTBA B | SKOHOMHUU snaboparopHeie | paboTa
TOILIMBHO- SHEPropecypcoB 3aHATHSA PYOEXKHBIH KOHTPOJIb
OHEPreTUYCCKUX IMPOMEKYTOYHAA
pecypcax, aTTecTanus
000CHOBaHUIO
MEpONPUATUNA IO
3KOHOMUH
SHEPTOPECYPCOB,
pacuety
MOTPEOHOCTEH
MPOU3BOJICTBA B
SHEepropecypcax
[Ipumeyanue:

Kommnerenmmst [1K-3 taxxe popMupyercsi B X07€ OCBOCHHUS TUCITUTIINH:
DHepro- u pecypcoodecneueHre mpousBojcTBa, «[IpexnunmomHas) mpakTuKa U
MOJATOTOBKA K MPOIEAYpPE 3allUThl W 3allUTa BBIMTYCKHON KBaTH(UKAIMOHHON
paboTHhI

2. Onucanue nmoka3saresied 1 KPpUTEPUEB OLICHMBAHUS KOMIIETEHIIMI
Ha pa3jIMYHbIX ITanax ux (pOpMHUPOBaHUSI, ONNHCAHUE IKAJ OLeHUBAHUS

IlepeyeHb O1IEHOYHBIX CPEICTB

Ne HaumenoBanune
/o OIICHOYHOTO CPEJICTBA

Kparkas xapakrepuctuka [IpeacraBieHue OLIEHOYHOTO
OIIEHOYHOTO CPEJICTBA cpeacta B POC




TUIIOBOM pacyeT

CpPEICTBO MPOBEPKU YMEHUU

KOMILJIEKT 3aJaHUU 110

PUMEHSTh MIOJTyYCHHBIE BapHaHTaM
3HAaHUA U pelleHus 3aaad
ONpENeNIEHHOr0  THUMA 10
paszeny WId  HECKOJbKUM
paszaenam
2 nabopaTopHas paboTa | CpeACTBO, HAaNpPaBJIEHHOE HA | JaOopaTOpHBIE pabOThI
U3y4eHHE MPAKTUYECKOTO
X0J1a TeX WA UHBIX
IPOIIECCOB, UCCIICOBAHHUE
SBJICHUS B paMKaX 3a/laHHOM
TEMBI C IPUMEHEHHEM
METOJIOB, OCBOCHHBIX Ha
JEKIHSIX, COTIOCTABIICHUE
MOJIyYEHHBIX PE3yJIbTaTOB C
TEOPETUYECKUMU
KOHIEIIUSIMH,
OCYILIECTBIICHHUE
MHTEPIIPETALMU MTOTY4YEHHBIX
pe3yJIbTaTOB, OLICHUBAHUE
MPUMEHUMOCTH MOJTY4E€HHBIX
pe3yIbTaTOB HA PAKTUKE
3 TeKYIIN KOHTPOJIb CPEICTBO KOHTPOJIA, BOMPOCHI IO TEMaM
MO3BOJISICT OLICHUTH CTETICHb | TUCIUILINHBL:
BOCIIPUATHUS yueOHOTO - nepeyeHb BOMPOCOB
MaTepuaia U MpOBOJIUTCS JUIsL yCTHOTO OTpoca
JUISL OLICHKH PEe3y/IbTaTOB
M3yUYCHHS Pa3/IeNIOB/TeM
JUCHUTITUHBI
4 IPOMEKYTOUHAs CPeACTBO KOHTPOJIS, BOTIPOCHI 110 TeMaM
aTTecTanus MO3BOJISIET OLIEHUTh CTENEHb | TUCIUIIIMHBL:
BOCTIPHSITHS y4eOHOTO - nepeveHb BOIPOCOB
MaTepuaia JUCIUTUTMHBI JUIs yCTHOT'O OTpoca
IIporpamma oeHUBAHUS KOHTPOJIUPYEMOH 1M CHUNINHBI
Kon
KonTponupyemsbie N
Ne KOHTPOJIUPYEMOM HanmenoBanue
n/n PasiIeibl KOMIIETEHIINH (W OLIEHOYHOT'O CPEJICTBA
(TeMbI TUCIUTUIMHBI)
€€ YacTH)
1 2 3 4
1 | Duepro "
pecypcocOepexeHne B
BOTIPOCax
TEII000MEHa. o
TeopeMbl u KpuTepuu TeKyIHH KORTPOI.
I1K-3 CamocTrosTenbHas paboTa.
TEIUIOBOTO  T000US.
[IpomexxyTouHas arrecrarusi.
Pacuet TemiooTnaun no
KPUTEpPHUSIM  1O00USI.
NuTencudukamnms
MIPOIIECCOB




KonTponupyemsie
paszaensl
(TeMbI TUCUUIUIMHBI)

Konx
KOHTPOJINPYEMOU

KOMIICTCHII N (I/IJ'II/I

€€ YacTH)

HanmenoBanue
OIIEHOYHOTI'O CPEJICTBA

2

3

4

TETUIONIEPEIAYH.
DHeprocoOepexeHue
TETI00OMEHHBIX
arrmaparax.
DHeprocOepexeHue
TEIUIOTEXHOJIOTHSIX.

™

w

DHepro u
pecypcocOepexeHne
TEIIOTCHEPUPYIOIITUX
yCTaHOBKaXx, B
KOTCJIBHBIX U CHUCTEMaX
TEIUIOCHA0KEHUS, B
CUCTEMax
AJIEKTPOCHAOKCHHS, 3a
CYEeT  HCIIOJIb30BAHUS
aJIbTEPHATHBHBIX
NCTOYHHUKOB OHEpPIHu,
3a CYET HMCIOJIb30BaHUS
AJIbTCPHATUBHBIX
UCTOYHUKOB  DHEPTUH,
3a CUET HCIIOJIb30BaHUS
BTOPUYHBIX
YHEPTrOPeCypCoB.

™

I1K-3

Tekyumii KOHTPOIIb.
CamocTrosTenpHas paboTa.
[TpomexxyTouHast aTTecTanusl.

Onpenenenue
MmoKa3aTelieli  CHUCTEMBI
TEIUIOCHAOXKEHUS o
pe3yibraTamMm
o0OcienoBaHus.

I1K-3

JlaGoparopHas pabota

Omnpenenenue
MOKazarene CHCTEMBI
AIEKTPOCHAOKEHHUS TI0
pe3ynbraTtam
o0cienoBanus.

I1K-3

JlaGopartopHnast pabota

CpaBHenue
SHEPreTUYECKON
3¢ (HEeKTHBHOCTH
OpeOpPEHHBIX
IIOBEPXHOCTEU
KasiopudeposB.

I1K-3

TumnoBoii pacuer.

Onpenenutb
SKOHOMUYECKUI
ekt oT
OXJIAKJCHUS  CIKATOTO
BO3yXa u
SKOHOMMYECKHE TOTEPH
OT YTEYeK BO31yXa B
TpyOOIIpOBOIE

I1K-3

TumoBoii pacuer.




KonTtponupyemsie
paszaensl
(TeMbI TUCUUIUIMHBI)

Konx
KOHTPOJINPYEMOU
KOMIIETEHIINH (WU
€€ YacTH)

HanmenoBanue
OIIEHOYHOTI'O CPEJICTBA

2

3

4

CpaBuenue pacxona
TOIUIMBA HA CYWIKY B
KOHBEKTHUBHOM
CYLLHUJIKE pu
WCIIO0Ib30BAaHUU B
KauecTBe CYLIUJIBHOTO
areHTa TOMOYHBIX Ta30B
WJIM BO3JyXa

[1K-3

TumnoBoii pacuer.

CpaBHUTH IIOTEPH
TEIUIOTBI U CHUXKEHUE
TEMIIEPATYPbI
TEIUIOHOCUTEIS npu
CyXON W YyBJIa)XHECHHOU
U30JIALUH
TpyOoIpoBoa.

I1K-3

TunoBoii pacuer.

Onpenenenue
3¢ (HEeKTHBHOCTH
MIPUMEHCHHUS
YTHJIM3ATOPA.

KOTJa-

I1K-3

TunoBoii pacuer.

Onucanne nokasareseil 1 KpuTepueB OLCHUBAHUA KOMIIETEHUIM 110

aucuuiuinHe «CpeacTBa M TEXHOJIOTHH IHEPIO- U pecypcochepeskeHus

Ha Pa3/iMYHbIX 3Talax ux (l)OpMHpOBaHHH, OIIHMCAaHHC HNIKAJ OICHUBAHUSA

Kog HNuaukaTopsl IToka3areny v KpUTEPUU OLIEHUBAHUS PE3YJIbTATOB O0yUECHHUSI
KOMIIETEHIIM | JOCTHXKECHUS HIKE IIOPOrOBBIA | MPOJABUHYTHIN BBICOKUI
U, 3TaIlbl KOMIIETEHIIUH IIOPOTrOBOIO YPOBEHb YPOBEHb YPOBEHBb
OCBOEHUS YpOBHS (ynosnerBopu (xoporio) (oTIHMYHO)
KOMIIETEHIIH (Hey10BIIETBOPH TEJIbHO)
u TEJILHO)
1 2 3 4 5 6




[K-3,
2 cemecTp

I1K-3.1
OO00CHOBBIBAET
MEPOTPHUSTHUS
I0  SKOHOMHH
SHEPTrOpeCcypcoB

oOyyJaroruiics
HE 3HaeT
3HAYUTEJIbHON
4acTH
IPOrPaMMHOTO
Marepuaa,
TI0XO
OpHEHTUPYETCS B
MaTepuale
sHEeprocoOepexeH
usi, HE 3HAET
MPAKTHKY
MIPUMEHCHHSI
Marepuaa,
JOITyCKaeT
CYIIECTBEHHBIE
OLINOKHU

HE yMeeT
aHAJM3UPOBATh
MoKa3aTesu
sHepronorpedIe
HUS U
sHEeprocOepexeH
us
(pecypcocbepex
eHU),
JIOITyCKaeT
CYIIIECTBEHHbIE
OIHOKH,
HEYBEPEHHO, C
OOIBIITUMU
3aTpyAHCHUSMH
BBITIOJTHSET
CaMOCTOSITENIbHY
10 padory,
OOJIBIIUHCTBO
3aJIaHuH,
PEeyCMOTPEHH
BIX IPOTPaMMOM
JMCIUTUIAHBI, HE
BBITIOJTHEHO
oOyuatomuiics
HE BJIaJICeT
MeToaaMu coopa,
00paboTKu 1
MIPECTABICHUS
nH(popMannU 1Mo
sHepronorpeode
HUIO JIJISl aHAJIN3a
U YITyqIICHHSI
KadecTBa paboThI
HNpEANPUATUI U

oOyyJaroruiics
JIEMOHCTPHpYE
T 3HAHHS
TOJILKO
OCHOBHOT'O
MaTepuasa, HO
HE 3HaeT
JeTaneu,
JIOITyCKaeT
HETOYHOCTH,
JIOITyCKaeT
HETOYHOCTH B
dhopmynupoBKa
X, HapyIIaer
JIOTHYECKYIO
TI0CJIEIOBATEINb
HOCTh B
U3JI0KCHUHT
IPOTPaMMHOTO
marepuasia

B 1IEJIOM
YCIIEIIHO, HO
HE CUCTEMHO
yMeeT
aHaATM3UPOBAT
b TOKa3aTelu
SHEPTonoTped
JICHUS U
sHeprocOepex
eHUS
(pecypcocbep
€XKEHU)

B IIEJIOM
yCIIEIIHOE, HO
HE CHCTEMHOE
BJIQJICHUE
METOJaMHU
coopa,
00paboTKHu 1
MIPEICTABICHH
s
uH(pOopMaIu
o
JHEPromnoTped
JICHUIO TS
aHanm3a u
YIy4IICHUS
KauecTBa
paboThl
NpEAIPUITUI
U UX
MOJIpa3/ieieHN

oOyJaromuncs
IMEeMOHCTPUPYET
BHAHUE
MaTepuana, He
ImoImycKaeT
CYIIECTBEHHBIX
HETOYHOCTEN
B IIEJIOM
YCIEIIHO, HO
HE YBEpEHHO
yMmeeT
aHAJIM3UPOBAT
b TOKa3aTeln
SHEPronoTped
JICHUS U
sHEeprocOepex
CHUS
(pecypcocoep
€KEHUs)
B 1[EJIOM
yCIIECIIHOE, HO
coJieprkariee
OTJeNbHBIC
poOeIbl UITH
COITPOBOKIAI0
nieecs
OTJICTTHHBIMU
omubKaMu
BJIaJICHHE
MeTOJIaMHU
cbopa,
00paboTKu 1
NIpeJICTaBICHA
s
uH(popManuu
o
HEPTonoTped
TICHUIO JIst
aHaIn3a u
YIIyqIIeHUs
KadecTBa
paboThI
MPEATPUATHI
U UX
TOJIpa3IeIeH!
i
obOyygaromuiic
s
JIEMOHCTPHUPY
€T 3HaHHE
MaTepuarna,
HE JIOITYCKaeT

oOyJaronuiics
JIEMOHCTPHPYET|
3HaHUE
MaTepuana 1o
JHEprocoepeke
HUIO U
HeoOXoaumoe
obopynoBanue
TSt
OpTraHU3aIUU
sHeproobecney
€HHsA 00BLEKTA,
NPaKTUKA
PUMCHCHUS
marepuala,
MCYEPIBIBAOII
eu
1IOCJIEIOBATEINb
HO, YETKO U
JIOTHYHO
u3jaraer
Marepua,
XOPOIIO
OpPUCHTUPYETCS
B MaTepuale,
HE
3aTPyTHSACTCS C
OTBETOM TpHU
BUJIOM3MCHCHH
U 3aJaHui
YBEPEHHO
yMeer
aHATM3UPOBAT
b TOKa3aTelu
SHEPrornoTped
JICHUS U
3HeprocOepex
eHUS
(pecypcocbep
€XKEHUS)
YCIICIITHOE U
CUCTEMHOE
BJIQJICHUC
HaBBIKAMU
METOJIaMH
coopa,
00paboTKH 1
MpeICTaBICHH
s

uHpOpMaLIUU
o
JHEPromnoTped
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3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI UJIH MHbIE MAaTEePHUAJIbl, HE00X0IUMbIEe
JJI51 OLleHKH 3HAHUI, YMEeHH i, HABBIKOB M (MJIHM) ONBITA AeATeJIbHOCTH,
XapaKkTepu3yoIuX 3Tanbl (GOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce
O0CBOEHUsI 00pPa30BaTeIbLHON MPOrPaMMBbI

3.1 TunoBoii pacuer

TemaTka THUMOBBIX PacyeTOB YCTAHABIMBACTCS B COOTBETCTBUHU C pabodeit
nporpaMmMor  auciuiuiiHel  «CpeicTBa M TEXHOJNOTHMM — JHEPro- U
pecypcocOepexeHus», paboynM y4eOHBIM TUIAHOM I10 HAINPABJICHUIO TOJTOTOBKH
13.04.01 — TerutosHepreTHKa U TEIIOTEXHUKA.

3amaHrie Ha BBHINOJIHEHHWE THUIIOBOTO pacyeTa BBIIACTCA IpernojaBaresieM
WHIUBUYaTbHO JJISI KaXJI0r0 00y4aromierocs, KOJIMYeCTBO 3a/laHui COOTBETCTBYET
KOJINYECTBY 0OYYaIOLIUXCS.

IIpumep THIIOBOIO pacyera:

OITPEJAEJIEHUE IKOHOMMUH TOIIVIMBA M CPABHEHMUE
KO®PPUIIMEHTA HMCIIOJb30OBAHHMA TEIIVIOTBI HA TJI IIPH
KOMBUHUPOBAHHON MW TMPU PA3JEJbHOMU BBIPABOTKE
TEIIJIOBOM U DJIEKTPUUECKOM SHEPTUU

Ycaosue: Ha TOL cxuraercst TOIIMBO C HU3LIEH TEMIOTBOPHON CITOCOOHOCTHIO
QP=32 MJlx/xr. KIIJ] xotioB Ney=0,8. Ompenenurs SKOHOMHIO TOILUIMBA H
CpaBHUTH KOA(P(UIMEHT UCTIONb30BaHMsl TerIoThl Ha TOL ans momyueHus Termia
Py KOMOMHUPOBAHHOM U MPHU pa3eabHON BBIPAOOTKE TEIUIOBOM U 3JIEKTPUUYECKOMN
HHEPTUU.

1. Ilpy KOMOMHUPOBAHHOW BBIPAOOTKE HCHOJB3YIOTCS  TYpOUHBI  C
npotuBogaBieHueM. llap BeipaOaTbiBaeTcs B KOoTenbHOW. Bech map w3
TypOUH HampapiseTcs Ha MPOM3BOACTBO TEIJIOBOM 3HEPTUH, OTKYJa OH
BO3BpAIlla€TCsd OOpaTHO B KOTEN B BHJIE€ KOHJEHCATa IMpHU TeMIlepaType
HachimieHus. TypOuHbl pabortaroT mo 1ukiay PeHkuHa mpu mapamerpax
napa: p;=3,5 MIla, t,= 435° C, p,=0,12 MITa.

2. Ilpm pasnenbHOM BBIPAOOTKE BIEKTPOIHEPTUsi BbIpaOaThIBaeTCs B
KOHJICHCAITMOHHON TypOMHHOM yCTaHOBKE IMPH IMapaMeTpax mapa: p;=3,5
MIla, t,= 435° C, p,=0,14 MIla. Ilap st TypOHH BBIpaGATHIBACTCS B
KOTEJIbHOW BBICOKOTO JTaBJICHHUS, a TEIJIOBAsl SHEPIUs B KOTEJIBHON HU3KOTO
JABJICHUS.

BapuanTe! 3a1anui

Howmep 112 (3 |4 |5 |6 (7 |8 (9 |10 |11 |12 |13 |14 |15
BapHaHTa

Momsocts |4 |5 |6 |7 |8 |9 [10 |11 |12 |13 |14 |15 |16 |17 |18




Typoun N,
MBT

IIpumep pemenus 3agaun

Ha TDII cxuraercs TOINIMBO C HHU3IIEH TEIUIOTBOPHOW CHOCOGHOCTBIO QF=32 MJI/KT.
KIIA xotnoB 17,,=0,8. Onpenenurs 5KOHOMHIO TOIUIMBA M CPaBHUTh KOI(uIMEHT
UCMoNb30BaHus TeminoTel Ha TOLl Ui mosydeHus Temiaa Npu KOMOMHMPOBAHHOW U IpU
pa3enbHOI BRIPAOOTKE TEIJIOBOM U AJIEKTPUYECKON SHEPTUH.

1.

[Tpy KOMOMHMPOBAHHOM BHIPAOOTKE MCIIOJIB3YKOTCS TYpOMHBI C HPOTHBO/AABICHUEM.
[Tap BeIpaGaThiBaeTCs B KOTENbHOW. Bech map w3 TypOuMH HampamisieTcs Ha
IPOM3BOJICTBO TEIUIOBOW HEPIUH, OTKY/a OH BO3BpAIlaeTCsl OOpaTHO B KOTEJ B BHJIE
KOHJIEHCaTa IMpH TemrepaType HacbiileHus. TypOuHbl paboraioT mo unukiy PeHkuHa
1pu mapamerpax napa: p,=3,5 Mlla, t,= 435° C, p,=0,12 MI]a.
ITpu pa3penbHON BbIPAaOOTKE 3JIEKTPOIHEPIUs BbIPAOATHIBACTCS B KOHJIECHCALMOHHOMN
TypOMHHOW YCTaHOBKE IMPHU MapaMeTpax mapa: p;=3,5 Mlla, t;= 435° C, p>=0,14 MIIa.
[Map nmmst TypOuH BbIpabaThIBae€TCS B KOTEIBHON BBICOKOTO JABJCHHS, a TEIUIOBas
JHEPrus B KOTEJIBHON HU3KOTO 1aBICHUS.
MourHoCcTh ycTanoBieHHBIX TypOuH N=20 MBT.
Pewenue
l. IIpu koMOMHUPOBaHHON BbIPA0OTKE IHEPIUHU
[Io nmarpamme h-s BoOJASHOrO mapa HaXOAWM SHTAIBIMM TMapa A Ciydas
KOMOWHUPOBaHHOM BBIPAOOTKU SHEPTUU:
st mapa hy = 3300 k/lx/kr, h, = 2550 k/bx/kr,
JUist BoAbl hy, = 437,4 k/bk/Kr  HaxoAuM mo  Tabuune «Temnopusnyeckue
napaMeTpbl BOASHOTIO IIapa U BOJbI HA KPUBOU HACBIILLEHUA»
VY nenpHBIN 4acOBOM pacxo/] mapa Ha TYpOHHY
d 3600 3600 48 kr/ (kBT - 1)
= = = 4,8 kr/(kBT ' 4
® " h, —h, 3300 — 2550 1)
[TonHbIi yacoBOi pacxo/ mapa Ha TYpOUHY
Dy =N -dy =20000-4,8 =96000 kr/u @)
KonndecTBo TermioBoii sHEpruM BeIpadaThIBAEMO apom
Qup = Do(hy — hy) = 96000 - (2550 — 437,4) = 202809600 x/x/4 3)

5. KonuyecTBo TemioBoii s3HEPruy, BEIpadaThIBAEMON B KOTEIbHON

Q = Dy(hy — h}y) = 96000 - (3300 — 437,4) = 274809600 K/lk/Kr

(4)

6. Pacxoq TorumBa B KOTEIBHON




0 274809600

B = = = 10734,75
Q0 7y 32-10°-08 K/ (5)
KoadduumeHT ncnoap30Banus TEIIOTHI IS MOIYYEHHS TEIUia Ipu KOMOMHUPOBAHHON
BBIPAOOTKE SHEPTHUH
, _ 3600 N +Qup _ 360020000 + 202809600 _ '
~ B-QF  10734,75-32-103 (6)

1. IIpu pasaenbHol BbIpa0OTKe JHEPIrUHU

[To numarpamme h-s HaxoauM SHTAJBIMU Tapa IS ClIydas pas[AesibHOM BBIPAOOTKH
sueprun: hy = 3300 k/bx/kr, h, = 2575 k/lx/kr, h; = 457,2 k[ /Kr.

Y aenbHBIN YacOBOM pacxo[ mapa Ha TypOuHY

do = 3600 = 3600 = 4,97 xr/ (kBT - 1)
h, —h, 3300 —2575 (7
[TonHbIil yacoBO# pacxo/ napa Ha TypOUHY
Dy =N -dy =20000"-4,97 = 99400 kr/u (8)
KonuuecTBo TemioBoit sHepruu, BbIpadaThiBa€MOM B KOTEIHHON BBICOKOTO aBIICHUS
Q = Dy(hy — h3) = 99400 - (3300 — 457,2) = 282574320 k/Ix/4 9)
. Pacxon TommBa B KOTEIBbHON BBICOKOTO JABJICHUS
B, = pQ = 282574320 = 11038,06 kr/u
Q> ny 32°103-08 (10)

KonnuecTBo TemnoBoii dHEPruu, BIPAOATHIBAEMOl B KOTEJIBHON HU3KOTO NABICHUS Qpp.
[Tpunumaercs paBHOW Juis ciay4yass KOMOMHMpPOBAHHOW BBIPaOOTKH 3HEPIUH, TaK Kak
pacxo]] TEIIOThl Ha TEXHOJOIMUECKOe 000py0BaHHE M OTOIUIEHUE Ha MPOM3BOJICTBE HE
WU3MEHUIICS.

Qup = 202809600 1/l

. Pacxop TomnmmBa B KOT€IbHOM HU3KOTO JABICHMS

o _ Q202809600
2T QP ny 32-103-08 77 kr/4 (11)
CyMMapHLIﬁ pacxo] TOIUInBa B OGCI/IX KOTCJIBHBIX

Beyy = By + B, = 11038,06 + 7922,25 = 18960,31 kr/4 (12)

Koa¢p¢punmenT ncrons30BaHust TEIIOTH s HOTYYEHHS TETlIa IPU pa3AeinbHON
BBIpa0OTKE SHEPTUU
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3600-N + @, 3600-20000 + 202809600

''= = = 0,453 13

B-Qf 18960,31-32- 103 (13)

I1l.  OnpenesieHHe 3KOHOMHH TOIJIMBA U CpaBHeHHE KO3 PUIIHEHTOB
HCMOJIb30BAHUS TEIJIOTHI

1. DkoHOMUSA TOIUIMBA B HATYpaIbHBIX €IUHULIAX
J= chM — B =18960,31 — 10734,75 = 8225,56 kr/4 (14)

2. DxoHoMus Tomiusa B %

Byw — B 100 = 18960,31 — 10734,75

3 = 0=
Beyy 18960,31

3. CpaBnHenue ko3¢ (PULIMEHTOB UCTIONb30BaHUs TEIUIOTHI HAa TOL] s momyyeHus Temna

3 _k__08 =1,77
KT k' 0453 (16)

V. BroiBoj 1o padorte

[Ipu cpaBHeHHMH 3aTpaT TOIJIMBAa W TEIUIOBOM HHEPrMM Ha BBIPAOOTKY TeIUula IMpHU
KOMOMHUPOBAaHHOM M TpU pa3/ienbHOM BBIPAOOTKE TEMJIOBOM M AIIEKTPUYECKONW HHEPTUU
MOJIyYEHO:

- B CPaBHEHUH C pa3/ieibHBIM CIOCOOOM BBIPAOOTKH TEMJIOBOH M 3JEKTPUUECKOM 3HEPruu
KOMOMHHMPOBAHHBIN CIIOCOO MO3BOJISIET CAKOHOMUTH TOIIMBA B HATYpalIbHBIX eAMHULIAX 8225,56
KI/4, 4TO B TIpolieHTax cocTtaBut 43,38%;

- cpaBHEHUE KOX(P(UILMEHTOB MCMONb30BaHMUs TemnoThl Ha TOL[ mis momydenust temna
MOKA3bIBAET, YTO KOMOMHHPOBaHHBIN crocol B 1,77 pasza addexTuBHEe pa3aenbHOro crnocoda
MIOJIy4EHUS TEIUIOBOW U AIEKTPUYECKON SJHEPIUH.

Ha ocHOBaHNN pacyeTOB MOKHO CAEJIATh 3aKJIIOUYEHHUE, YTO IIPU OPTaHU3ALUU IPOU3BOJICTBA
TEIUIOBOM U 3JIEKTPUUYECKON SHEPruu HEOOXOAMMO UCTOIb30BaTh KOMOWHUPOBAHHBIH C11OCO0.

3.2 JlabopaTopHasi padoTa

Temaruka mabOpaTOPHBIX 3aHSATHH YCTaHABIMBACTCS B COOTBETCTBUH C
paboueii mporpamMmoit aucHMIUIMHBI «CpeacTBa W TEXHOJOTHM JHEPro- |
pecypcocoepekeHus», pPadounM yuyeOHBIM TUTAHOM I10 HAMPaBICHUIO MOATOTOBKH
13.04.01 — TernosHEpreTUKa U TETJIOTEXHUKA.

[Tepeuensb Tem 1abopaTOpHBIX pabOT:

1. TIpubopsl KOHTPOJIS MAPAMETPOB FHEPTOHOCUTENEH.

2. TlpuGopel  jy1si  TPOBENEHHMS  DHEPreTHYECKUX  00CIIeIOBaHMIA.

I"azoananu3aTopsl.
3. Tlpubops! s sHeproodeneaoBanmii. MI3MepuTenn TeIIOBBIX MTOTOKOB.
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4. OmnpenencHue Moka3aTeIe CUCTEMbI TEINIOCHAOKEHUS IO Pe3yJibTaTaM
o0cJIe10BaHuS.

5. OmpenencHue  MoOKa3aTelIeH  CHCTEMBI  JJIGKTPOCHAOKCHHS IO
pe3ynbTaTaMm 00CIICIOBaHHUS.

JlaGopaTopHbIe paOOTHI BBITOJIHSIIOTCS B COOTBETCTBHHM ¢ METOINYCCKUMHM

YKa3aHUSIMU 10 BBIMOJHEHUIO 1a00paTOpHBIX paboT mo auciuiuinie «CpeacTsa u
TEXHOJIOTUH SHEPTO- U PECYPCOCOEPEIKEHUSD .

3.3. Tekymuii KOHTPOJIb

Bonpocsl TeKyux KOHTpoOJIei

Bonpocsl pyoe:knoro kourpoJsi Ne 1

Bonpocwi, paccmampusaemvie Ha ayoumopHbixX 3aHAMUAX
1.

WCoOoNORWN

[lepBas Teopema TemnoBoro noaodus (reopema HeroToHa).

Bropas Teopema TemnoBoro nonoodus (treopema bakunrema).

Tpetbs Teopema TemoBoro noxodus (reopema Kupnuuesa u I'yxmana).
Kputepuu TennoBoro noaoous.

OCHOBHBIE 3aKOHBI TEIJIOBOTO U3JIy4YEHUS.

TenooOMeH npu KOHAEHCAUY apa.

TenooOMeH Npy KUTIEHUU KUIKOCTH.

WuTencudukaius mporeccoB TEIUIONnepeayn.

TernnoBas U30SIUA.

10.0O0mue MoHATHS TOTUIMBA.

11.001ue noHaTHs mpoliecca TOpeHus.

12.Cxuranue TOIMBa B QUIBTPYIONIEM CIIOC.

13.Coxuranue TOIUIMBA B KUIIAIIEM WITH TICEBI00KIKCHHBIM CJIOC.
14.C>xuranue TOTUTMBA B IMIOTOKE BO3yXa.

15.1IukI0HHOE CKMTaHKE TOIUIMBA.

16.PacueT ropeHust OpraHM4ecKoro TOIINBA.

17.TermoBoii OanaHC TEMJIOreHepaTopa.

18.Pacxon TOTuIMBa TETUIOTE€HEPATOPOM.

19.TennoBble mOTEpH TEIIOTEHEPATOPA.

20.0co06eHHOCTH TETTIOTEXHOJIOTHIECKUX MPOIECCOB, KOMIUIEKCOB U CUCTEM.

21.9neprernyeckas 3PpPEeKTUBHOCTD TEMIOTEXHOJOTUYECKUX YCTAHOBOK.

22.IIporpeccuBHbIC HCTOUHUKH SHEPTUU TEIJIOTEXHOJOTHIECKIX YCTAHOBOK.

23.DOHeprocOepekeHne B KOTEIBHBIX ¢ TAPOBBIMH KOTEIHHBIMU arperataMu.

24.OHeprocOepekeHne B KOTEIBHBIX ¢ BOJOTPEHHBIMU KOTEIbHBIMU
arperaTamu.

25.0HeprocoepekeHre B CUCTEMaX TEeTIOCHA0XKEHUS.

26.OKOHOMUS 3JIEKTPOIHEPTUH MPHU MPOEKTUPOBAHUHU U IKCILTyaTalluu
AIIEKTPOYCTAaHOBOK.



27.0OpraHu3aioHHbIE ¥ TEXHUYECKUE MEPOTIPUITHS SHEPTOCOSPEIKECHHS B
CUCTEMaXx 3JIEKTPOCHAOKEHUSI.

28.MeponpusTust sHEprocOepeKeHNs B CUCTEMAaX JIEKTPOCHAOKEHHUS.

29.0HeprocOepekeHHE 3a CYET UCITOJIb30BAHNUS BTOPHUYHBIX YJHEPTOPECYPCOB.

30.MeTtpoornueckoe 00CIIeIOBaHHE TEIIOYCTAaHOBKH.

31.0mnpeneneHne TEIUION30JISIIIMOHHBIX CBOWCTB MAaTEPUAJIOB.

32.01eHKa PHEProcOEpeKEHNS 3a CUET ONTUMHU3AINH TETUIOU30JISAIINN
TpyOOIIPOBOIOB.

33.0mnpenenenne parmoHAIBHOTO CEYEHUS ITPOBOJIOB U CIIOCOOOB MX
COCTUHEHHS.

34.0OnpeneneHne ONTUMAIbLHON 3arpy3Ku TpaHC(HOPMATOPOB U PEKUMOB UX
paboTHI.

35.0mpenenenne SKOHOMHUH TOTUTUBA 33 CYET MPUMEHEHHUS TEIUIOHACOCHOM
YCTaHOBKH.

36.0npenenenne sHEprocOEpeKEHUs 3a CUET I'eJIMO0 U BETPOYCTaHOBOK.

37.0npenenenrie k03PuUIMEeHTa MoJIe3HOro IEUCTBUS COTHEYHOTO
KOJJIEKTOPA.

Bonpocwet ona camocmosamenvroco uzyuenus
1. Tennonepenaya oT ropsiueit KHUJIKOCTH K XOJIOAHON 4epe3 MHOTOCIIONHYIO
IJIOCKYIO CHCTEMY.
2. Temuonepenada OT ropsYe KUAKOCTH K XOJIOTHOM Yepe3 MHOTOCIONHYIO
UUIMHAPUYECKYIO CUCTEMY.
OO1Mii U CIOKHBIN TEMI0OOMEH.
CocTaB OpraHu4€CcKOro TOIIMBA.
TemoTa cropaHus TOILINBA.
KoaddummenT n3dpiTka Bo3ayxa B Ipoliecce ropeHus TOTUINBA.
KoaddummenT noneznoro AeiicTBUs TeroreHepaTopa.
MeponpusTus 1o 3HeprocOepeKeH1I0 B TEIIOreHepaTopax.
Knaccudukanus TemioTeXHOJIOTHYECKUX YCTAHOBOK, CXEM U UICTOYHHKOB
DHEPIHUU.
10.TexHoMOrNYECKNE KOTIBI-yTUIU3ATOPHI.
11.9ueprerudeckast 3hHEKTUBHOCTH TOMOK TETJIOTEXHUYECKUX YCTAHOBOK.
12.Ouepretuueckast 3pHEKTUBHOCTH OTPAXKIAIOIINUX KOHCTPYKIUI
TEIMJIOTEXHOJIOTMUYECKUX YCTAHOBOK.
13.I'pacdhoananuTuyeckuii ¥ HOMOrpapUUECKUl METOAbI ONPEICTCHUS
IJIOTHOCTH TEMJIOBOTO MOTOKA OIPAXKIAIOIIUX KOHCTPYKIIMM.
14. TeryoBo# 6anaHC TEMIOTEXHOJOTUUECKUX YCTAHOBOK.
15.Knaccudukanus TerIOBBIX CXEM KOTEJIbHBIX.
16.Knaccuduxkaius cucteM TEMI0CHA0KEHUS.
17.9ueprocOepexeHre B KOTEIBHBIX C BOJOTPEHHBIMHU U TTAPOBBIMU
KOTEJIbHBIMH arperaTami.
18.Mepomnpusitusi o SHEProcOEPEKEHUIO B KOTEIbHBIX.
19.9k0HOMUSI STEKTPOIHEPTHU B CETHX.
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20.OKOHOMUS 3NIEKTPOIHEPTUU B DIEKTPUUECKUX MPUBOAX.
21.2K0HOMMUS BJIEKTPOIHEPTUHU B TpaHCHOPMATOpPAX.

22.OKOHOMHUS DIIEKTPOIHEPTUN B KOMIIPECCOPHBIX YCTaHOBKAX.
23.OKOHOMHUS DJIEKTPOIHEPTUHU B HACOCHBIX YCTAHOBKAX.
24.OKOHOMUS DTIEKTPOIHEPTUH B BEHTHIIALIMOHHBIX YCTAHOBKAX.
25.OKOHOMHUSI DTIEKTPOIHEPTUHN B OCBETUTENIBHBIX 3JIEKTPOYCTaHOBKAX.
26.OKOHOMHUS DIIEKTPOIHEPTUH MPH IKCILTyaTalluu 3JIEKTPOYCTaHOBOK.
2/ . DKOHOMUS PHEPTUHU 32 CUET UCIIOJIb30BAHUS BTOPUYHBIX SJHEPTOPECYPCOB.
28.11pon3BOACTBO TEIJIOBOM YHEPTUU U3 OMOMACCHI.

29.I1pon3BOCTBO SHEPTUU BETPOYCTAHOBKAMHU.

30.1Tpoun3BoacTBO 3HEPTUHU HOTOIICKTPUICCKUMHU YCTAHOBKAMH.
31.11pon3BOACTBO SHEPTUU TEPMOIIEKTPHUESCKUMHU YCTAHOBKAMH.
32.I1pon3BOCTBO SHEPTUHU TETMOYCTAHOBKAMH.

3.4. IIpomexkyToUHasi aATTeCTALUS

[IpomexxyTouHast arrectauus oOydaromuxcs o AucuuiuinHe «Cpenctsa u
TEXHOJIOTHH SHEPTO- U PECYPCOCOEPEKEHUSD TPOBOIUTCA B BUJIE 3a4€TA.

TemaTuka BONPOCOB, BLIHOCUMbIX HA 3a4eT

1. TeopeMsbl TEMIOBOTO MOAOOUS.

2. Kpurepuu TemioBoro noaoous.

3. OCHOBHBIE 3aKOHBI TETNIOBOT'O U3TyUYCHHUS.

4. TermooOMeH TTpH KOHACHCAIINH Tapa.

5. TemnmooOMeH Py KUTICHUU KUIKOCTH.

6. MHTeHcudukanus mporeccoB TeIIonepe1ayu.

7. TemnmoBasi U30OJSAIUS.

8. OOmme NoHATHS TOILINBA.

9. OOuue MOHSTHS MPOIEcca TOPSHUS.

10.Coxuranue TOIMBa B GUIBTPYIOMIEM CIIOC.

11.Coxuranue TOTUIMBA B KUTIAIIEM WIH TICEBI00KIKEHHBIM CJIOE.

12.Cxuranue TOIUIMBA B IIOTOKE BO3IyXa.

13.1luknoHHOE C)KUTAHHME TOILIMBA.

14.PacueT ropeHusi OpraHM4ecKoro TOIIuBa.

15.TemnnoBoi 6anaHc TenjIoreHeparopa.

16.Pacxon ToTuIMBa TETUIOTE€HEPATOPOM.

17.TennoBble OTEpU TEIJIOT€HEPATOPA.

18.0c06eHHOCTH TEMIOTEXHOJIOTHUECKUX MPOIIECCOB, KOMIUIEKCOB M CHCTEM.

19.0nepretudeckast 3hHEKTUBHOCTH TETUIOTEXHOIOTUYECKUX YCTAHOBOK.

20.ITporpeccrBHBIC UCTOYHUKH YHEPTHH TETUIOTEXHOJIOTUYECKUX YCTAHOBOK.

21.Tennonepenavya OT TOPSYEH KUIKOCTH K XOJIOAHON Yepe3 MHOTOCIOWHYIO
MIJIOCKYIO CUCTEMY.

22.Temnonepenaya OT ropsiueit KUAKOCTU K XOJIOHON Yyepe3 MHOTOCIOMHYO
UUJIMHAPUYECKYIO CUCTEMY.

23.001wmii ¥ CI0KHBIA TEILI00OMEH.
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24.CocTaB OpraHUYeCcKOro TOIUIHMBA.

25.Temnora cropaHus TOTUIMBA.

26.Koaddurment u30bITKa BO3ayXa B MPOIECCE TOPEHUS TOTUIMBA.

27.KoadduimeHT 1mojae3Horo A1eMCcTBUS TeIIOreHepaTopa.

28.MeponpusTus 1Mo SHeProcOepeKeHUIO B TEIUIOTCHEpaTOpax.

29.Knaccudukanus TErIOTEXHOJIOTUYECKUX YCTAHOBOK, CXEM U ICTOYHHUKOB
SHEPTHH.

30.TexHOMOrMYECKNE KOTIIBI-yTHIIN3ATOPHI.

31.0ueprerudeckast 3pPEKTUBHOCT TOMOK TEIJIOTEXHUUECKUX YCTAaHOBOK.

32.0ueprerndeckast 3PPEeKTUBHOCTD OTPAXKIAIONIUX KOHCTPYKIIUN
TEIUIOTEXHOJIOTMYECKUX YCTAaHOBOK.

33.I'padoananuTudeckuii 1 HOMOTpaQUUIECKUN METOBI OTIPEACIICHUS
IUIOTHOCTH TETJIOBOTO MOTOKA OTPaXKAAIONIUX KOHCTPYKIIUHA.

34.TemnnoBoii 0ajgaHC TEMIOTEXHOJOTUYECKUX YCTAHOBOK.

35.2HeprocoepexeHne B 3[aHUAX U COOPYKEHUSIX.

36.2HeprocoepexeHne TEIIOBbIMUA TPYOKaMH.

37.2HeprocoepexeHne B CUCTEMax OTOIJICHUS.

38.2HeprocoepexeHne B CUCTEMax BEHTUIMPOBAHUS U KOHTUIIUOHUPOBAHUS
BO3/yXa.

39.0HeprocoepexeHne B KOTEIbHBIX C TAPOBBIMU KOTEIBLHBIMH arperaTamu.

40.9HeprocOepekeHrne B KOTEIBHBIX ¢ BOAOTPEHHBIMEA KOTEITHHBIMU
arperatamu.

41.OHeprocOepekeHre B CUCTEMAX TEIIOCHA0KEHUSI.

42.9KOHOMUS DIEKTPOIHEPTUN TIPH TIPOSKTUPOBAHUHT U IKCILTyaTaIHH
AIIEKTPOYCTAaHOBOK.

43.0Opranu3airoHHbIE ¥ TEXHUYECKUE MEPOTIPUITHS SHEPTOCOSPEIKCHHS B
CUCTEMAaX dJIEKTPOCHAOKEHUS.

44 MeponpusiTusi 3HEprocOepeKeHUsI B CUCTEMAX JIEKTPOCHAOKEHMUS.

45.9HeprocOepekeHUE 3a CUCT UCIIOIB30BaHUS BTOPUYHBIX YHEPTOPECYPCOB.

46.Metposiorndeckoe 00CiIeI0BaHNUE TEIJI0YCTaHOBKH.

47.0mnpeneneHue TeMIOU30ISIIMOHHBIX CBOMCTB MaTEPHAIIOB.

48.0meHKa sHEprocOepeKeHUs 3a CYST ONTUMHU3AINN TETION30 ISIIHH
TpyOOIIPOBOIOB.

49.0mnpeaeneHue parmoHaIbHOTO CEYEHUSI IPOBOJIOB U CIIOCOOOB UX
COCTUHEHMS.

50.OmnpenencHre oNTUMAIBLHOM 3arpy3KH TpaHC(HOPMATOPOB U PEIKUMOB UX
paboThI.

51.0Omnpenenenne SKOHOMHUU TOTLTUBA 33 CUET IPUMEHEHHUS TEMJIOHACOCHON
YCTaHOBKH.

52.0Omnpenenenne 3HEProcOEePeKeHHs 3a CYET IeIN0 U BETPOYCTaHOBOK.

53.0npenenerne kod3GPuUIMeHTa MOJC3HOTO ACHCTBHS COJTHEUHOTO
KOJJIEKTOPA.

54 Knaccudukaims TEIUIOBBIX CXEM KOTEIbHBIX.

55.Knmaccudukamnms cuctem TertocHa0KeHHUS.

15



56.2HeprocoepexeHre B KOTEIbHBIX ¢ BOAOTPEHHBIMU U TAPOBBIMU
KOTEIbHBIMU arperaTaMu.

57.MeporpusTus 10 YHEPTOCOEPEIKEHHUIO B KOTEILHBIX.

58.OKOHOMMUS 3JIEKTPOIHEPTUH B CETAX.

59.OKOHOMUS 3JIEKTPOIHEPTUU B DJIEKTPUUECKUX IPUBOJAX.

60.2K0HOMMUS BIIEKTPOIHEPTUHU B TpaHCHOPMATOPAX.

61.OK0HOMUS SJIEKTPOIHEPTUU B KOMIIPECCOPHBIX YCTAHOBKAX.

62.OKOHOMUS SNIEKTPOIHEPTUU B HACOCHBIX YCTAaHOBKAX.

63.OKOHOMUS SNIEKTPOIHEPTUHU B BEHTHIILIMOHHBIX YCTAaHOBKAX.

64.OK0HOMUS SNIEKTPOIHEPTUU B OCBETUTEIBHBIX AJIEKTPOYCTaHOBKAX.

65.OKOHOMUS SIIEKTPOIHEPTUH MPHU IKCIUTyaTAIIMH FIEKTPOYCTAHOBOK.

66.OKOHOMUS SHEPTUHU 33 CUET UCIIOJIb30BAHUS BTOPUYHBIX YHEPTOPECYPCOB.

67.11pon3BOACTBO TEIJIOBOM YHEPTUU U3 OMOMACCHI.

68.11pon3BOACTBO SHEPTUU BETPOYCTAaHOBKAMHU.

69.I1pon3BoacTBO 3HEPruu GOTOANIEKTPUUECKUMH YCTAHOBKAMH.

70.ITpon3BOACTBO SHEPTUU TEPMOIIEKTPUUECKUMU YCTAHOBKAMH.

71.ITpon3BOJCTBO SHEPTUU T€TUOYCTAHOBKAMH.

4. Meroanyeckue MaTepuaJibl, ONpeAe/siiouue nNnpoueaypbl OHeHUBAHUA
3HAHUH, YMEHHU I, HABBIKOB U (WJIH) ONBITA 1eATEJIbHOCTH,
XapaKTepHU3yIIIHUX ITANbI (POPMHUPOBAHUS KOMIIETECHIMHI

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

KoHTpons  pe3ynbTatoB 00y4YeHUsT CTYIEHTOB, JTaloB M  YPOBHS
dbopMHpoBaHUs KOMHOETEHIMI Mo qucuuruinHe «CpencTBa U TEXHOJIOTHH 3HEPro-
U pecypcocOepexeHus» OCYIIECTBISIETCS Yepe3 MPOBEAECHUE BXOIHOTO, TEKYILETO,
pYOEXHBIX, BBIXOJHOTO KOHTPOJEH,  KOHTPOJISI CaMOCTOSATENbHOW paboThl U
IIPOMEKYTOYHOU aTTECTALINH.

@opMbI  TEKyHIIEro, MPOMEXKYTOUHOIO M  HMTOTOBOTO  KOHTPOJS H
KOHTPOJIBHBIE 3aJaHus JUIsl TEKYLIEro KOHTpOJs pa3palarhiBatoTcs Kadeapoi
UCXOJs U3 CIeUU(PUKHN TUCIUIUIMHBI, U YTBEPKAAIOTCS Ha 3aceaHUU Ka(eaphl.

4.2 Kpurepum ouleHKHM 3HAHW A, YMEHHI, HABHIKOB U (WJIH) ONbITA
AEATeJIbHOCTH, XaPAKTEePU3YIIHMX ITAlbl (OPMUPOBAHNS KOMIIETEHIMU B
npouecce 0CBOeHMsi 00pa3oBaTeJILHOM MPOrpamMMbl

Omnmcanue mKajbl OLICHUBAHUA OJOCTHMXKCHUA KOMHGTGHL{I/Iﬁ 10 AUCHUITIINHE

MPUBEAECHO B TaOIMIIE 5.
Tabmuua 5
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YposeHn OTMeTKa 10 NATHOATEHON CUCTEME Onucanue

OCBOCHHMS (mpoMexyTodHas arrectamms )™
KOMITETCHIIN
u
evlcoKull «OTJIMYHO» OOyuaromuiicss OOHApYXHJI BCECTOpOHHEE,

cUcTeMaThyeckoe M  IIyOOKoe  3HaHHE
yueOHOrO Marepuana, yMeeT CBOOOJHO
BBINIONHATh ~ 3a/aHus, TPEAyCMOTPEHHBIE
MIPOrpPaMMOii, YCBOWJI OCHOBHYIO JINTEPATYPY
M 3HAKOM C JIONOJIHUTEJIBHOM JIHUTEpaTypoi,
PEKOMEHIOBaHHOMI NIpOrpamMMoi. Kax
MIPaBHIIO, oOyuJaronuiics MIPOSABIISET
TBOPYECKUE CIIOCOOHOCTH B IOHUMAaHUH,
H3JI0KEHUU U UCIIOIb30BAHUU MaTEpHUaJIa

oazoeuvlii «XOPOIIO» OOyuatomuiicss OOHapYXWI TOJHOE 3HAHHE
y4eOHOro Marepuaia, yCIEIIHO BBIMOJHICT
NpPEeIyCMOTPEHHBIE B MpOrpamMMme 3aJaHusl,

YCBOMII OCHOBHYIO JTUTEepaTypy,
PEKOMEH/IOBAHHYIO B IPOrpaMme
nopozoauwlii «YIOBJIETBOPUTEIBHO» OObyuarommuiics 00OHapyX U 3HAHUS

OCHOBHOTO y4eOHOTO Marepuaia B o0beMme,
HEOOXOAMMOM JIJIsl JajbHEWIIeH y4eObl u
npencrosimeii  paborel Mo mpodeccuw,
CIPABJIACTCS C BBINOJHEHUEM MPAKTUYECKUX
3aIaHUM, IIPELyCMOTPEHHBIX IPOrPaMMON,
3HaKOM c OCHOBHOM JIUTEPATYpPOU,
PEKOMEHIOBAaHHOM MpPOrpaMMOi, OIMYCTHI
MOTPENTHOCTH B OTBETE HAa IK3aMEHEe U TpHU
BBIIIOJTHEHUHU DK3aMCHAITMOHHBIX 3aZ[aHHfI, HO
o0nagaeT HeOOXOOUMBIMH 3HAHUSIMH ISl UX

yCTpaHeHHS noJt PYKOBOACTBOM
Ipenojasarelis
- «HEYJOBJIETBOPUTEILHO OOyuatomuiicss oOHapyXusl IpoOensl B

3HAaHUSX OCHOBHOIO Y4eOHOro Marepuana,
JOMYCTHJT ~ MPUHIHUIUAIBGHBIE OMUOKH B
BBITMIOJTHEHUN MIPeyCMOTPEHHBIX
MPOrpaMMOM NPAKTUYECKUX 3aJaHui, He
MOXET  MPOAOIKUTHL  OOydeHHe  WIH

NPUCTYIHTH K npodeccroHaIbHOM
JIESATENBHOCTU 1o OKOHYaHUH
00pa3oBaTeIbHOI OpraHH3aLNN oe3

JOITOJTHUTCIIBHBIX 3aHATHI

4.2.1. Kpurepuun OHEeHKH YCTHOro (MUCHLMEHHOI0) OTBeTa IMpPH
NMPOMEKYTOYHOM aTTeCTAlNHU

[Ipu oTBeTE Ha BOMPOC O0YUAIOIIUIACS IEMOHCTPUPYET:

3HAHUSA: T[IOKa3aTelyeu DHEPromoTpPeOICcHUsT U DHEProcOepereHus
(pecypcocOepekeHusi), METOJUYECKUE OCHOBBI WHXKEHEPHOTO MPOCKTHUPOBAHUS
TEIJIOTEXHUYECKOTO 000PYIOBAHUS U CUCTEM;

YMEHMSI: aHAJIU3UPOBATH noKa3arenu DHEPTOMOTPEONCHUS U
sHEeprocoepexenus (pecypcocOepekenus), pa3padbaTeiBaTh MJIaHBI MOTPEOHOCTH B
TOTUTMBHO-PHEPI€TUUECKUX pecypcax, MporpaMMbl MOJIEPHU3AIMU 000PYI0BaHUS
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1 TEXHOJIOTHH,

BJIaJleHHe HABbIKAMM: MeToJaMHu cOopa, OOpabOTKHM W TPE/ICTaBIICHUS
uH(OpMAIIUU MO HHEPronoTPEOJICHUIO Il aHalIM3a M YIYYIICHHS KadyecTBa
paboThl MpEeaupusITH U WX MOApa3JeNeHUuN, METoJaMu MPOEKTUPOBAHUS
TEIJIOTEXHUYECKOTO 000PYIOBAHUS U CUCTEM.

Kpurepuu oneHkn

OTJIMYHO

oOyyaromuiics JEMOHCTPUPYET 3HAHWE 3HAUYMUTEIBHOW YaCTH
noka3zatesnei SHEPronoTpedsieHus U dHeprocOepekeHust
(pecypcocOepekeHusi), METOIUYECKUX OCHOB HWHIKCHEPHOTO
IIPOEKTUPOBAHUS TEIUIOTEXHUYECKOro 00OpYJOBAaHUS U CHUCTEM,
HCYEPIBIBAIOIIE U NIOCIEA0BATENbHO, YETKO U JIOTUYHO H3JIaraet
MaTepual, XOpOILIO OpHEHTUpyeTCs B  Marepuaie, He
3aTpyaHSieTCsT C OTBETOM MpPU BHJIOM3MEHEHUHM 3aJaHUil,
HCYEPIIBIBAIOILE U [1OCIEA0BATEIbHO, YETKO U JIOTHYHO H3J1araer
MaTepuasg, XOpOLIO OpUEHTUPYETCs B  MaTepuaine, He
3aTPYAHSAETCS ¢ OTBETOM IIPU BUIOM3MEHEHUH 3a1aHUM;
YBEPEHHO yMeeT aHAJIN3UPOBATh [IOKa3aTeNu
SHEepronoTpedIeHus U SHEeprocoepeKeHus
(pecypcocOepekenus), pa3pabarbiBaTh IUIAaHBI TOTPEOHOCTH B
TOIIJIMBHO-3HEPIreTUYECKUX pecypcax, IpOTrpamMMbl
MOJICPHU3ALUN 000PYIOBAaHHS U TEXHOJIOTHIA;

yCIIEIIHOE U CUCTEMHOE BIIaZICHHE HaBbIKaMM METOJ0B cOopa,
o0paboTku u IIPEJICTaBICHUS uH(popMauu o
SHEpPronoTpeOJIeHUI0 sl aHaidu3a M YJIydlIeHUs KadecTBa
paboThl IpenpUITUN U UX TOJpa3esieHul, pa3padaTKy IIaHOB
noTpeOHOCTH B TOIJIMBHO-3HEPIeTUYECKUX  pecypcax,
MIPOrpaMMbl MOJIEPHU3ALIMY 000PYAOBaHUS U TEXHOJIOTHUH.

X0po1Io

3HaHUE MaTepuala, He JOMYCKaeT CYIeCTBEHHbIX HETOUHOCTEH;

B II€JIOM YCIIEIHO, HO HE YBEPEHHO YMEET aHaJUu3upOBaTh
noKa3aTesu SHEpPromnoTpedsieHus U IHeprocOepexeHus
(pecypcocOepexenust), pa3pabaThiBaTh IUTaHBI MOTPEOHOCTH B
TOIIJIMBHO-3HEPTreTUYECKUX pecypcax, pOTrpamMMbI
MOJIEPHU3ALUN 000PYIOBAHHS U TEXHOJIOTHIA;

B IIEJIOM YCHEIIHOE, HO cojepiallee OTJeNIbHbIe MPOOesbl iU
COIIPOBOKIAIONIEECST  OT/ACTBHBIMH  OIIMOKaMHU  BIIAJICHHE
MeTofaMu cOopa, 00pabOTKM M IpeACcTaBIeHUs HH(OpMAIK IO
SHEPronoTPEeOICHUIO ISl aHaiW3a W YIY4YIICHHs KadecTBa
paboThl MpennpuaATHd M WX [OJApa3/eleHUud, MeToJaMH
MPOEKTUPOBAHHUS TETNIOTEXHUIECKOTO 000PYIOBAHUS U CHCTEM.

Y/10BJIETBOPHUTEJIHHO

o0yJaroImuiicss JIeMOHCTPHPYET 3HAHUS TOJIBKO OCHOBHOTO
MaTepuaga, HO HE 3HAeT JeTajei, MOMycKaeT HETOYHOCTH,
JIOTyCKaeT  HETOYHOCTH B  (OpPMYNIHMpOBKax, Hapyliaer
JIOTUYECKYIO TOCIEI0BATENILHOCTh B U3IIOKEHUU TIPOrPaMMHOTO
MaTepuaa

B IIEJIOM YCIENIHO, HO HE CHCTEMHO yMEeT aHalU3HpOBaTh
MOKa3aTeNH SHEPTomoTpeOIeHUsT U dHeprocOepeKeHUs
(pecypcocOepekenus), pazpabaTbiBaTh IUIaHBI TMOTPEOHOCTH B
TOILJTMBHO-3HEPTETHYECKIX pecypcax, IPOTPaMMBI
MOJICPHU3ALMN 000PYIOBaHHSI U TEXHOJIOTHIA;
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- B LIEJIOM YCHEIIHOE, HO HE CHUCTEMHOE BIIAJICHUE METOJaMU
coopa, O0OpabOTKM © TpEACTaBICHUS HWHPOPMAIMK  TIO
SHEPromnoTpeOICHUI0 JJIsl aHalIM3a M YIy4ylIeHHs KadyecTBa
paboThl TMPEANPUATHH W WX MOAPa3JCIICHUH, METOAAMHU
MIPOEKTUPOBAHHMSI TETJIOTEXHUYECKOTO 000PYIOBAaHUS M CUCTEM.

HEY/J0BJICTBOPUTEIbHO | - OOy4yaromMiCs HE 3HACT IOKAa3aTeNd HAHEPronoTpeOsieHUs U
JHeprocOepekeHust  (pecypcocOEpeKeHus),  METOJIUYCCKUE
OCHOBBI HWHXCHEPHOTO MPOSKTUPOBAHUS TEIUIOTEXHUYIECKOTO
00Opy/lOBaHUSI U CHCTEM, JOIYCKAeT CYIIECTBEHHbIC ONIMOKH,
HEYBEpEHHO, C OOJNBIIUMHU  3aTPYAHCHUSMU  BBITOJTHICT
CaMOCTOSITENIbHYIO paborty, OOJIBIIMHCTBO 3aJlaHui,
MPETYCMOTPEHHBIX MPOTPAMMOH THUCIUTUIMHBI, HE BBITIOJTHEHO;

- He yMeeT aHAJIM3UPOBaTh I[OKA3aTelH JHEPronoTpediieHus u
sHeprocOepexkeHust  (pecypcocoepexenus),  pa3pabdaTbiBaTh
IJIaHBl TOTPEOHOCTH B TOILTUBHO-PHEPTeTUYECKUX pecypcax,
MPOrpaMMbl  MOJICPHU3AIMd  OOOPYIOBaHHMS W TEXHOJOTHH,
JIOTYCKaeT CYLIECTBEHHbIE OIIMOKU, HEYBEPEHHO, C OOJIBIIMMHU
3aTPyJHCHUSIMU  BBITIOJHSAET  CAMOCTOSITCJIBHYIO  padory,
OOJIBIIMHCTBO  3aJlaHUi, MPEIyCMOTPEHHBIX  IPOrpaMMOi
JTUCIUIUIAHBI, HE BBIITOJIHECHO;

- oOyuaromuiics He BlaneeT MeronaMu cOopa, o0paboTku u
MPEJICTaBICHUST WHQPOPMAIIMK TI0 SHEPTrONOTPEOICHUIO IS
aHaJlM3a M yJAy4ylIeHWs KadecTBa palOThl MPEANpHUATHH U HUX
MOIpa3 IeIICHUH, METOJIaMHU MIPOSKTUPOBAHUS
TEIUIOTEXHUYECKOTO O00OpPYIAOBaHHMS W CHCTEM, JIOIMYyCKaeT
CYLIECTBEHHbIE  OLIMOKH, ¢  OONBIIMMHU  3aTPYAHEHUSIMU
BBITIONTHSIET CaMOCTOSITENIbHYIO pabory, OOJIBIIIUHCTBO
MIPETYCMOTPEHHBIX MPOTPAMMON TUCIUTIIMHBI HE BBITIOJHEHO.

4.2.2. Kputepuu OlleHKHU BbINOJHEHNSI TUIIOBBIX PACYETOB

[Ipu BBIMOTHEHNN TUTIOBBIX PACUE€TOB 00YUAIOUTUICS JEMOHCTPUPYET:
3HAHMS: TIOCJIEIOBATENIBHOCTh MPOBEACHUS PACUYETOB C LEIbI0 MOJYy4YCHUs
pe3yNbTaToOB, HauboJIee OIU3KUX K TPEOyeMbIM
YMeHHsI: TPAMOTHO 0OOCHOBBIBATH MPUHSTHIC B XOJIE pacyeTa peiieHus
BJIaJleHHEe HABBIKAMHU: TPUMEHEHUS TEOPETUYECKUX  TOJIOKEHUU  MpHU
BBITIOJTHEHUU pacuera

KpnTepm/I OICHKH BBINIOJHCHHUA THITOBBIX PACY€TOB

OTJIMYHO B TMIPOLIECCE BBINOJHEHHMsS TUIIOBOIO pacuera OOy4arouuics He
JONYCTU CYLIECTBEHHBIX HETOYHOCTEH B pacyeTrax, IPaMOTHO
00OCHOBaJI ~ TpPUHATBHIE  PEUICHUS,  MPaBUIbHO  MPUMEHMII
TEOPETUUYECKHE MOJIOKEHHS TIPU BHINOJIHEHUHU pacyeTa

X0pOoILIo B TMIPOIIECCE BBINMOJHEHUS TUIIOBOIO pacuera oOydaroumiics He

JAOIMYCTUII  CYIIECTBECHHBIX HETOYHOCTECH B pacy€rax, HEC CMOr
TrpaMOTHO 000CHOBAThH IMPUHATBIC PCHICHHA, IMPABHUJIBHO IMPHUMCHWII
TCOPECTHYCCKHUEC IMTOJIOKCHUS ITPU BBIITOJIHCHUHN pacy€Ta

YAOBJIETBOPHUTEJIBHO B TPOIIeCCe BHIOIHEHUS TUTIOBOT'O pacuyeTa 00yJarouicss JOMyCTHII
HETOYHOCTH B pacyeTax, HE OKa3bIBAIOIIME 3HAYNUTEIIBHOTO BIIMSHUS
Ha KOHEUHBIM pe3yibTaT, He CMOT I'pPaMOTHO OOOCHOBAaTh NPUHSTHIC
pEIICHUS], HE NPABWIBHO MPUMEHWI TEOPETHYECKHUE IOJIOKCHUS IIPU
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BBITIOJTHCHHUHU pacucTa

HEYAOBJIETBOPUTECJILHO

B IIPOLIECCE BBIOJIHEHUS THIIOBOTO pacdeTa 00yJaromuics JOMyCTHIT
CYIIECTBEHHbIE HETOYHOCTM B pacyerax, HE CMOI' TIPaMOTHO
00OCHOBaTh TMPHHATBHIC PEIICHUS, HE CMOT TMPABWIHLHO MPUMCHHUTH
TEOPETHUYECKHE MOJIOKEHHS TIPHU BHINOJIHEHUH pacyeTa

4.2.3. Kputepun oneHKH J1a0OpaTOPHBIX padoT
[Tpu BBITIOTHEHUH TAOOPATOPHBIX PAOOT 00YUAIOIIHIICS IEMOHCTPUPYET:
3HAHMA: [10CJIEI0BATEIBLHOCTh POBEICHUS ONIBITOB U U3MEPEHUI;
YMEHHU: [IPEACTABIIATH [OJyYECHHBIE PE3YJIbTAThl B BUJE OTUETA;
BJIa/ICHHE HABBIKAMM: AHAJIN3a [IOTPEIIHOCTEN.

Kpurepnu onieHKH BbINOJHEHHS Ja00pPaTOPHBIX padoT

OTJINYHO

oOydJaromuiicss  BBIIOJHUI  pabOTy B TMOJHOM O0bEME C
COONIIO/IEHEM HEOOXOIUMON TIOCIIEAOBATEILHOCTH MPOBEICHUS
OIIBITOB U M3MEPEHHIA;

CaMOCTOSITENIFHO M PAllMOHAIBHO BBIOPAT M TIOJATOTOBHMII JUISI OIBITA
HeoOxoauMoe 000pyJOBaHHE, BCE OINBITHI IPOBET B YCIOBHSAX M
pekuMax, 00eCeYnBaIOIINX MMOTyYeHHE PE3YIbTAaTOB U BHIBOJIOB C
HanOOJIbIIEH TOYHOCTHIO;

B TPE/ICTABICHHOM OTYETE MPABWIIBHO W aKKypaTHO BBITIOJIHHI BCE
3amucy, TaOJUIbI, PUCYHKH, YEPTEKH, TpadUKH, BBHIUYUCICHUS U
cJieTal BBIBOJIBI;

NPaBUJIBHO BBIOJHWII aHAIN3 MTOTPELIHOCTEHH;

cobioan TpeboBaHus 0€30MMACHOCTH TPY/A.

X0po1o

OTIBIT MPOBOJIUJICS B YCIOBUSIX, HE 00ECIIEUUBAIOIINX TOCTATOUHOM
TOqHOCHIHBMepCHHH,

OBUTO JOMYIIEHO ABa-TPH HEI0YeTa, WK He OoJiee OJTHOM HerpyOou
OIIMOKY ¥ OJHOTO HEIOUYETA.

YAOBJIETBOPUTEIHHO

paboTa BBINIOJIHEHA HE MOJIHOCTHIO, HO 0ObEM BBINOJIHEHHON YacTH
TAaKOB, 4YTO TIO3BOJISIET MOJY4YUTh IPAaBUJIBHBIE pE3YyJIbTaThl M
BBIBO/JIbI, UJIM €CIIU B XOJI€ MPOBEJIECHUS ONbITA U U3MEPEHUIN ObUIH
JIOIYIIEHbI HE CYIIECTBEHHbIE OLIMOKH,

OMBIT IIPOBOAMJICS B HEPALMOHAIBHBIX YCIOBHUSAX, YTO NPUBEIO K
MOJIy4EHHUIO PE3YNIbTAaTOB ¢ OO0JIbIIEH NOTPEIIHOCTHIO,

B OTuYeTe ObUIM JOMYIIEHBI B OOILIEH CIOKHOCTH He Oosee OBYX
omunOOK (B 3amUCSAX €IWHHUL, H3MEpPEHUsX, B BBIYMCICHUSX,
rpadukax, TabauIax, CXeMax, aHajlu3e MOTPelHOCTe U T. 1.), He
NPUHLIMIIUAIBHOTO  JUISl  JIaHHOM  paboThl  XapakTepa, HO
MOBJIMSBIINX HA PE3YJbTAT BBIIIOJIHEHNUS,

HE BBINIOJIHEH COBCEM WM  BBIIIOJHEH HEBEPHO AaHAIN3
MIOTPELTHOCTEN;

pa0boTa BBINOJIHEHA HE MOJHOCTBIO, OJHAKO OOBEM BBIMOIHEHHOU
4acTH TaKOB, YTO IO3BOJISET MOIYYUTH [IPaBUIIbHBIE PE3YNIbTATHI U
BBIBO/JIbI 110 OCHOBHBIM, IPUHIIUIIMATIHHO BXXHBIM 33aJ]auaM paboThl.

HECYA0OBJIETBOPUTECJIBbHO

paboTa BBITIOJIHEHA HE MOJHOCTHIO, © 00bEM BBITIOJIHEHHOW YacTH
paboThI HE TIO3BOJISET CIETIATh MPABUIHHBIX BHIBOJOB,

OTBITHl, M3MEPEHUS, BBIYMCICHUS, HAOIIOIEHUS MPOU3BOIUINCH
HENPABIIHLHO
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4.2.4 Tekymuii KOHTPOJIb

[Ipu oTBeTe Ha BONPOC 00YUAIOIIUNACS TEMOHCTPUPYET:

3HAHMA: TIOKa3aTeneu SHEPromoTpedsieHnsT U  HHEProcoepereHus
(pecypcocOepekeHus), METOAUYECKUX OCHOB MH)KEHEPHOTO MPOCKTUPOBAHMS
TEIJIOTEXHUYECKOTO 000PYI0OBAHUS U CUCTEM;

YMEHHUSI: aHAIU3UPOBATH noKasareinu AHEPronoTpedsicHusl U
sHeprocoOepekeHus (pecypcocoepekeHust), pa3padaTeiBaTh IJIaHBI TOTPEOHOCTH B
TOTUTMBHO-YHEPTETHUECKUX pecypcax, MporpaMMbl MOJEPHU3AIUN 000Dy I0BAHUS
1 TEXHOJIOTHH,

BJIaj/ileHHe HABbIKAMM: METoJaMHu cOopa, OOpaOOTKHM W TIPEICTABIICHUS
uHGOpPMAIIMK 10 SHEPrONOTPEONCHUIO Ul aHajiu3a M YIY4YIIEeHUS KadyecTBa
paboThl TPEANpUITHA W WX TOApa3CICHUN, METOJaMU TMPOSKTUPOBAHUS
TEIUIOTEXHUYECKOTO 00OPYIOBAHMS U CUCTEM.

Kpurepuu ouenkn

OTJIMIHO - JIEMOHCTpPUPYET IITyOOKHe 3HaHUS PONIEHHOT0 MaTepHaa;

- HCYEPIBIBAIOIIE, ITOCICAOBATEILHO, I'PAMOTHO U JIOTHYECKHU
CTPOMHO M3JIaraeT MaTepual, He 3aTPYAHSACh C OTBETOM,;

- CaMOCTOSITENbHO 0000IaeT ¥ u3JaraeT MaTephan, He
JIOITyCKast OIIMOO0K;

- cBOOOIHO orepupyer OCHOBHBIMU TEOPETUYECKUMU
TIOJIOKEHUSIMH TI0 POOJIEMATHKE U3J1araéMoro Marepuana

Xxopoixo - IECMOHCTpUPYET  JOCTaTOYHbICE  3HAHUSA  IPOWJIEHHOIO
MaTepuana;
- TPaMOTHO M IO CYILECTBY M3JaraeT IPONACHHBIA MaTepuall,
HE JIONYCKAaeT CYIIECTBEHHBIX HETOUHOCTEN MPH OTBETE Ha BOIIPOC;
CaMOCTOSITENIbHO 0000IIaeT ¥ uW3jaraer Marepuai, He
JIOITYCKasi CYIIECTBEHHBIX OIINOOK

YAOBJICTBOPUTCIBHO - M3JIaraeT OCHOBHOM NPOMIEHHBIA MaTepuall, HO HE 3HaeT
OTIIEIIBHBIX JeTaJICH;

- JIOIyCKaeT HETOYHOCTH, HEKOPPEeKTHbIE (HOPMYIHPOBKHY,
HapylIaeT MOCJIeI0BAaTENbHOCTD B H3J10KEHUH MaTepyaa;

HEYA0BJICTBOPUTCIBHO - HE 3HAeT 3HAUYNUTEJIbHOW YacTH MPOrpaMMHOI0 MaTepHaa;

- JIOIycKaeT rpyOble OMMOKU MPH U3JI0KEHUH HMPOrpaMMHOTO
MaTepHana;

- ¢ OONBIIMMHU 3aTPYJHEHUSIMH pElIaeT CHUTYallMOHHBbIE U
NPAKTHUYECKUE 3a0a4H.

Paszpadoomuux(u): npogheccop, I'nyxapee B.A. -'flu \
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