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®OHJI OHEHOYHbIX CPEJACTB
OJOBPEH

Kadenpoit MuTO

[Iporokon Ne 1 ot «31» abeycma 2020 r.

3aB. kadeapoit MuTO

JOIIEHT gg/fﬁ'é/ﬁé-;ﬁ ro="2@.10. bypmenko
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Pazpaboran B coorBercTBUH ¢ yueToM DeaepanbHOro ['ocymapcTBEeHHOTo 00pa30BaTEILHOTO
CTaHJapTa BBICILIEr0 00pa30BaHMs [0 HANpaBIeHUIO NOAroToBKU 23.04.03 «Okcmtyaranus TpaHCIIOPTHO-
TEXHOJIOTUYECKUX MAalIMH U KOMILJIEKCOBY», YTBEPXKIEHHOIO NMpPUKa30M MMHHUCTEpCTBa 0Opa3oBaHUs U

Hayku Poccuiickoit @enepauuu ot 06 mapta 2015r. Ne 161.

@OoHJ OLICHOYHBIX CPEICTB PACCMOTPEH METOAUYECKOM KOMHUCCHEN WHKEHEPHO-TEXHUYECKOTO
uHctuTyTa npotokor Ne 1 ot «15» cemadpa 2020r., u Npu3HAH COOTBETCTBYIOIIMM TPEOOBAHHSIM

@enepanbHoro ['ocymapcTBeHHOTo 00pa3oBaTeNbHOrO cTaHaapra ©  ydeOHoro rmana 23.04.03
«OKCIUTyaTanusi TpPaHCIOPTHO-TEXHOJIOIMYECKUX MAIlIMH U KOMILJIEKCOBY.

/ __./*
[Ipexncenarens HMK UTU @%’ ~ E.W. Anzpuanosa
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ITacnopT ¢oHAa OLEHOYHBIX CPEICTB MO Y4eOHOIH JMCIUIITIHHE
«TEOPETUYECKHE OCHOBbBI DOHEPI'O- U PECYPCOCBEPEXEHMUSA

(OQHEPTETHYECKHI AYINT)»

1. B pe3ynbraTe n3y4eHus: JaHHON AUCIUILIMHBI 00YyYarouiics JOIKEeH:
1.1. 3nats:

- METOJIMKY TPOBEJCHUS YHEPTETUUECKOT0 00CIIeI0BaHNs M COCTABIICHUS YHEPTETUUECKOT0 MMaciopTa
MPOMBIINIJICHHOT'O TPCANIIPUATHUSA

- c1oco0bl coopa 1 0000IIEHUS TaHHBIX O IPOU3BOJCTBEHHBIX MPOLIECCAX MPH aHAIN3EBO3MOXKHBIX
HaIpaBJIEHUHN HEPro- U pecypcocOepexeHus.

- OCHOBBI SHEPI'O UCIIOJIb30BaHMs B IPOM3BOJICTBEHHBIX CHCTEMAX;

- 3aKOHOMEPHOCTH IIPeoOpa30BaHus BUI0B SHEPTHUH;

- OCHOBHbIE YPAaBHEHUH TEPMOANHAMUYECKUX MIPOLIECCOB;

- OCHOBHBLIC YPAaBHCHUA MEPCHOCA UMITYJIbCA U TCILJIA,

- METO/Ibl aHAJIM3a U pacyeTa TeIyIo TEXHOJOTHUECKUX MPOIIECCOB U 000y IOBaHNUS;

- METO/IbI SHEPTO- U PECYPCOCOEPEKEHUS B MPOMBIIIIICHHBIX TEXHOJIOTUSIX.

1.2. Y™mers:

- OTpEAETATh OCHOBHBIE XapaKTEPUCTUKHU MPOLIECCOB YHEProOOMEHa;

- HCIOJIB30BATh MATEMATHUECKUE MOJIEIH IIPOLIECCOB NP AHAIM3€E IHEPronoTpeOIeHus;

- OMpEAETATh TEPMOIMHAMUYECKHUE MTapaMeTPhl MTPOLECCOB B MPOMBINUICHHBIX anaparax.

- BBITMOJIHATB PacyeT M aHaJIN3 NOTPeOIeHNs SHEPTUU TEXHOIOTHYECKUM 000py1I0BaHHEM
IIPOMBIIUIEHHOT O PEAIPUATHSL;

- IPOU3BOAUTH USMCPCHUS, CBA3AaHHBIC C OTIPCACIICHUCM pacxoaa OCHOBHBIX BUJ0B
DHEPropecypcoB Ha MPOMBIIIUICHHOM NPEANPUATUN;

- IPOU3BOAUTH pacueT 3(h(PeKTUBHOCTH IHEProcOEPEraroIuX PeueHni Ha MPOMBIIIICHHOM
HIPEIIPUATHH.

1.3 Baagetn:

- HaBBIKAMM MIPOBE/ICHUS SHEPTETUYECKOT0 00CIIEIOBAHUS U COCTABJICHUS SHEPTeTHUECKOTO
[acropTa MPOMBIIIIIEHHOTO MPEAIPUATHS;

- METOJaMH OmpeaeNeHus] 3Heprod((EeKTUBHBIX M PALHOHAIBHBIX TEXHOJIOIMYECKHX PEKUMOB
paboTbI 060PYAOBAHMS.

2. IIporpaMMa o1IeHUBAHUS KOHTPOJIUPYEMONU KOMIETEHIINU:

Koo
Koumponupyemvie mooynu, pasoenvt .
Texywas KoHmpoaupyemou | Haumenosanue oyenouno2o
(memvl) OUCYUNIUHBL U UX
ammecmayus KoMnemenyuu (Ui cpeocmsa
HaumeHo8anue
ee uacmu)
Pons mpupomHbIX pecypcoB B IKHU3HHU
No 1 obmectBa W akrtyampHocTh SHepro-u| IIK-4, [TK-23
pecypcocOepeKeHUsI. M .
Bunet u  cmocoObl  momyuyeHus, OI[yHH;’IPi IEOHTP OJIb
o
Ne 2 npeoOpa3oBanusi W wucrons3oBanus| [1K-4, TTK-23 I -
SHEpTHIL. PaKTUYECKOE 3a/IlaHue
Nel-6
MeTonel W KpPUTEpPHHM  OIICHKH
Ne 3 3P HEKTUBHOCTH ucnons3oBanus| [1K-4, [TK-23
YHEPTUU
VYropaBneHue SHEProcHaOKeHHeM Ha [IpakTudeckoe 3agaHue
Ne 4 [1K-4, I[1K-23
IIPOMBIIIICHHOM NPEIIPUSITHH. Ne7-12
TeopeTHyeckue OCHOBBI — CoOKMT'aHUSA
No 5 P TK-4, [TK-23
TOIJIMBA




[TpuoputerHsie HaIpaBIICHUS
Ne 6 sHEeprocOepeKeHus B orpaciax| IIK-4, I[1K-23
SKOHOMHKH
IlepeueHb OLIEHOYHBIX CPECTB
No HaumenoBanue Kparkast xapakrepuctuka [IpencraBienue OLEHOYHOTO
/11| OLIGHOYHOTO CPEJCTBA OLICHOYHOTI'O CPEJCTBA cpencTsa B GpoHge
O6s3aTenbHas nucbMeHHas pabota 1mo|CrnucoKk BOIMPOCOB K MOIYJIbHBIM
. JEKIIMOHHOM Marepuaity, KoHTpossim Ne 1,2
1 [MonynbHbIN KOHTPOJIb 1 Y pHaiy, p ’

SABJISIONIASCA JIOIMMYCKOM K 3a4eTy C
OLIEHKOU

CpenctBo, mo3BoJsifoliee oleHuBaTh|Mcnonp3yeTcs npu
yMEHHE O0y4Yaromerocsi, MMChbMEHHO|HEOOXOAUMOCTH, B CiIydae, KOrja
2 |Dcce MOCTaBJICHHOM MPOOJIEMBI, |CTYICHTY HY>XKHOOTpaboTaTh
CaMOCTOSITEJIbHO TPOBOJAUTH AHAJIU3|IPOMYILIEHHYIO JIEKIIHIO
9TOM MPOOIIeMBI
3 Bompocs! k 3agety [Iepeuyens BonpocoB Crnrcok BONpPOCOB K YCTHOMY

3a4yeTy




I'OCYAAPCTBEHHOE OBPA3OBATEJIPHOE YUPEXIEHUE
«(TPUIHECTPOBCKUU 'OCYJAPCTBEHHBIN YHUBEPCUTET M. T.I'. LIEBYEHKO»

HHXeHEepHO-TEXHNYECKUI HHCTUTYT
Kadenpa mammHOBeACHNS 1 TEXHOJIOTUIECKOTO 000PYOBAHHUS

Bonpocs! 1J1s1 MOAYJIbHBIX KOHTPOJIei
no aucuuiuinHe « TeopeTuueckrne OCHOBBI 3HEPTro- U pecypcocOepexenus (DHepreTHUecKui ayanuT)»

Mopny/ibHBII KOHTPOJIb Ne 1.

Kaxyto nadopmanmio copepkuT TeXHIIECKHUI IPOEKT?

[ToaroroBka 000py10BaHUSI K MOHTAXY.

IToaroToBKa MOHTaKHOM IUIOLIAAKU

MoHTaxkHas TOKyMEHTAallHs.

YerpoiicTBO 1 pacyeT pyHIaMEHTOB 0] 000py0BaHUE

CrnocoObl MOHTaxa 000py10BaHUs Ha (PyHIaMEHT.

KoHTponb kauecTBa MEXaHOMOHTaXXHOW COOPKU THUIIOBBIX MEXaHU3MOB.

KoHTpoib TepMETHYHOCTM M HPOYHOCTH COCYAOB, TPYOONPOBOJHBIX CHCTEM U KauecTBa
BEHTHISIIIHOHHBIX CUCTEM MIPHU MOHTAXKHBIX paboTax

[Tycko-HananouHble pabOThl IPU MOHTaXKE 000PYAOBAHMUSL.

[ToHsiTHE O TEXHUUECKOH SKCIUTyaTallMi 000pyJOBaHMSI, SKCILTyaTallMOHHAsl JOKYMEHTAIUSI.
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MonyabHbIii KOHTPOJIb Ne 2.

Bunst u xapakrepuctuka cuctem TO u P o6opynoBanus

Kakyto napopmarnio coaepxut TeXHUISCKUNA MTPOCKT?

Kakyto unopmanuio cogepkut pyKoBOACTBO 110 SKCILTyaTauu?

Ha3oBuTe 10CTOMHCTBA M HEAOCTATKU MTHEBMATUYECKOTO IMPUBOJA?

B kakux 00beKkTax TEXHOJIOTHUYECKOro 000pyI0BaHHS UCTIONB3YIOT THEBMATHYECKUN TIPUBOT?
[lepeuncinTe OCHOBHBIE 3JIEMEHTHI THEBMAaTUYECKOIO IPUBOA

HazoBure 10cTOMHCTBA U HENOCTATKU THAPABINYECKOTO PUBOIA?

B kakux 00beKTax TEXHOJIOTHYECKOT0 000PYJOBaHMSI UCIIONIB3YIOT THAPABINYECKHA TPUBOJ?
[lepeuncante OCHOBHBIE 3JIEMEHTHI THAPABINYECKOTO PUBOIA

B kakoii mocien0BaTeIbHOCTH MPOU3BOIAT PACUET ANEKTPOMEXaHHUYECKOTO MpUBoaa?
HazoBuTte ocHOBHBIE HallpaBiIeHHUs 00ecTieueHHsI KOMIAKTHOCTH 3JIEKTPOMEXaHUYECKOro MpuBoza?
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Kpurtepun onenkn:

- ONCHKAa «OTJIUYHO» - YMCHHUC HYCTKO HU3JIOKUTL MATCpUal, I‘JIy60KI/Ie TCOPCTUYCCKUC IIO3HAHUA B
00J1aCTH 3a/laHHOTO BOIIPOCa;

- OLEHKa «XOpOLIO» - JOIYCKAIOTCS HE3HAUYUTEIbHBIE HETOYHOCTU B H3JIOKEHHU TEOPETHYECKOIO
MaTepuana;

- ONCHKAa «YOOBJICTBOPUTCIIBHO» - 3HAHHUC OCHOBHBIX daCIICKTOB l'IpO6J'I€MI>I (BOHpOC&), HCYCTKOC
H3JI0KCHUC MaTCpuraja,

- OLIEHKAa «HEYJIOBICTBOPUTEIBHO» - TyTaHOE H3JIO0XKEHHEe MaTepualia, OIIMOKM B OCHOBHBIX
OTIPEICTICHUSIX.
CocTaBHUTEND Jouent FOpuenxko E.B.
CocraBurenb Houent boynerpy B.I.
« » 2018 1.




IroCYIAAPCTBEHHOE OBPA30OBATEJIBHOE YUPEXJIEHUE

«[TPUJHECTPOBCKUI I'OCYJIAPCTBEHHBI YHUBEPCUTET UM. T.I'. IIEBYEHKO»
NHxeHepHO-TEXHUYECKUM HHCTUTYT

Kadenpa mammHoBeieHUsI U TEXHOJIOTUYECKOTO 000PYJOBAHMUS
Bomnpocsl k 3a4eTy ¢ OneHKOM

no aucuuiuinHe « TeopeTuueckrue OCHOBHI 3HEPTO- U pecypcocOepexenus (DHepreTHIeCKUi ayanT)»

1.  CpaBHUTENbHBIN aHATN3 TEXHOJOTUUYECKUX CXEM

2 Jaiite xinaccu@UKaUIO M0 YHEPreTHUECKOMY MPU3HAKY, KOMIIOHOBKE M CTENEHU aBTOMATHU3alUU
TEXHOJIOTHYECKOro oOopyaoBanus. llpuBenute mnpuMepbl OOOpPYIOBAaHUS, OTHOCSIIETOCS K
Pa3IUYHBIM KJIacCU()PUKAIIMOHHBIM IPYIIIaM.

3.  TepmoauHaMUYECKHI aHAJIU3 U OLIEHKA CTENIEHU COBEPILIEHCTBA MPOU3BOJICTB

4.  Ilytu sHepro- u pecypcocOepexeHus Ha pa3IMuHbIX HEPAPXUUECKUX YPOBHSX.

5. Pousb TepMOIMHAMHYECKOTO TIOX0/Ia B PEIICHUH 33]1a4 SHEPTO- U PECYPCOCOCPEKECHHMSI.

6. JlaiiTe xapaKTepUCTHKY CTPYKTYphl (10 (yHKIMOHAIBHOMY MpPHU3HAKY) TEXHOJIOTHYECKOIO

00OpYyIOBaHUSI C OJHOABHUTaTEIbHBIM JJIEKTPOMEXaHUYEeCKUM MpHuBoJoM. [IpuBemure mnpumep
TEXHOJIOTUYECKOT0 000pyI0BaHMs C YKa3aHUEM CTPYKTYPHBIX 3JIEMEHTOB.

7. JlaliTe XapakTepUCTHKY CTPYKTYypbl (10 (YHKIMOHAIBPHOMY MPHU3HAKY) TEXHOJIOTHYECKOTO

0o0OpyIOBaHUS C THJAPABIMYECKUM TNpuBoJoM. IlpuBeaure mnpumep TEXHOIOTMYECKOTIO

000pYyI0BaHUS C YKAa3aHUEM CTPYKTYPHBIX JIEMEHTOB.

TepMoauHaAMUYECKHUI aHATM3 MPOLIecca CKUTAHUS TOIUIUBA

9.  JlaiiTe XapaKTEpUCTHKY CTPYKTYypbl (II0 KOHCTPYKTHMBHOMY IIPU3HAKy MCIIOJHEHHUS COCTaBHBIX
yacTell) TeXHOJIornyeckoro odbopynoanus. [IpuBenuTte npumep TEXHOIOTHYECKOro 000py10BAHUS
C YKa3aHUEM CTPYKTYPHBIX 2JIEMEHTOB.

10. TexHuueckas xapakTepucTuka oOopynoBanus. IloHsTne o TeopeTHueckol (MacIoOpTHOI)
IIPOM3BOJUTEIBHOCTH MAalllMH U MEPOIIPUATHSIX IO €€ NOBBILICHMUIO.

11. OcHoBHBIE TPUHIMIIEI BBIOOpAa TEXHOIOTHYECKOro oOopynoBaHus. OneHka 3((HEeKTHBHOCTH
pas3IMYHbBIX MOJeNIell OAHOTUITHOTO 000y IOBaHMUS.

12. CwmemieHue paBHOBeCUs IPU 00PATUMBIX PEAKLUAX, «3aMOPAKUBAHUE CHCTEMbD»)

13.  Knaccuduxanus, ycTpoicTBO M MPUHLUN JEHCTBUS Iapa’kHbIX U aBTOMOOUJIBHBIX KOMIIPECCOPOB.
[IpuBeautre mnpumepsl 000pPYAOBAHMS, OTHOCSIIEroCs K PA3IMYHBIM KiIacCU(PUKAIIMOHHBIM
rpynmnam.

14. Knaccudpukanust u KpaTKas XapaKTEpPHCTHKAa MOEYHOro obopymoBanus. [IpuBemure mpumeps
000py10BaHUs, OTHOCSIIErOCs K Pa3IMUHbIM KJIacCU(UKAMOHHBIM TPYIIIaM.
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Kpurtepun ouenkmn:

«OTJIMYHO» - cryaeHT BiajeeT 3HAHUSMHU AUCUUIUIMHBI B MOJHOM O0beMe y4eOHOW HpOrpaMMBI,
JIOCTATOYHO TIIYOOKO OCMBICIIMBAET JUCIHILINHY; CAMOCTOSATEIBHO, B JIOTHYECKOM MMOCIIEI0BATEIEHOCTH
Y HMCUEPHBIBAIOLIE OTBEYAET HA BCE BOMPOCHI, MOAUYEPKUBACT IMPHU ITOM CaMOE€ CYIECTBEHHOE; YMEET
aHAJIM3WPOBATh, CPABHHUBATH, KJIACCU(UIIMPOBATH, 0000IIaTh, KOHKPETU3UPOBATh U CHCTEMATU3UPOBATH
M3YUYEHHBIN MaTepual, BbIICIATh B HEM TJIaBHOE: YCTaHABIIUBATh MPUYHMHHO-CIICACTBEHHBIE CBSI3U; YETKO
(hopMupyeT OTBETHI,

«XOPOIIIO» - cTymeHT BiaaeeT 3HAHUSAMHU JUCIHUIUIMHBI TIOYTH B TIOJHOM OO0BEME MPOrpaMMBbl
(umeroTcst mpoOesbl 3HAHUN TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOKHBIX pa3zefiaX); CaMOCTOSITENIEHO U
OTYACTU MPU HABOJAIIMX BOIMPOCAX JAET IMOJHOLIEHHBIE OTBETHl HA BOIIPOCHI; HE BCErAa BbIAEISAET
Hau0OoJee CyIIeCTBEHHOE, He JOIMyCKAET BMECTE C TEM CEPhE3HBIX OIMUOOK B OTBETAX.
«YAOBJIETBOPUTEJIBHO» - cTyaeHT BiageeT OCHOBHBIM OOBEMOM 3HAaHUH MO JUCLUIUIMHE;
MPOSIBIISIET 3aTPYJHEHHs] B CAMOCTOSTEIBHBIX OTBETaX, OMEPUPYET HETOYHBIMH (DOPMYITHPOBKAMHU; B
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MPOLIECCE OTBETOB JOIMYCKAIOTCS OIIMOKK 10 CyIIecTBY BOMpocoB. CTYOEHT BIaJEeT TOJIBKO
00s13aTeTbHBIM MUHUMYMOM 3HAHUH.

«HEYJOBJIETBOPUTEJIBHO» - cTyeHT He OCBOWI 0053aTEIbHOI0 MHHUMYMa 3HAHHUI TIPEMETa, He
CIOCOOEH OTBETUTH Ha BOMIPOCHI IaXKE€ MPH JOMOJTHUTEIBHBIX HABOISIIUX BOMPOCAX IK3aMEHATOpA.

CocTaBHUTEND Houent FOpuenxo E.B.
CocraBurens Houent boynerpy B.U.
« » 2018 T.




