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@®OH/]I OIEHOYHBIX CPEJICTB JJIS1 IPOBEJEHUS IIPOMEXKYTOUYHOM ATTECTAIIAM

Kon
HHAMKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUN

O1ieHOYHBIC cpe€acTaa

YHUBEPCAJIBHBIE KOMIETEHIIMA

YK-1 Cnioco0eH ocylecTBJISATh KPUTHYECKHI aHATN3 MPOo0JeMHBIX CHTYallii HA OCHOBE CHCTEMHOI0 IMOAX0/1a, BLIPA0aThIBATH CTPATETHIO AeiCTBUI

Memooonoaus u Memoovl HAYUHO20 UCCIeO0B8AHUSL

VK-1.1 AHnanuzupyet Bormpocs! aiis mpoBeneHus 3adera
IpoOIEMHYIO 1. Kak dpopmynupyercst HAydHO-TEXHHYECKask podema?
CHUTYallHIO KaK 2. Yro mpejacTaBisieT U3 ceds MOJENb IPOU3BOACTBEHHOM cucTeMbl? CHOopMyIUpyiTe OOIINE TIPUHIIAIIBI
CUCTCMY, BBIABIIAA €€ MOJEIUPOBAHYS.
COCTaBJIAIOUINC 1 3. Kak ocymiectisiercs pazpaboTka padodeii rumote3si? Kakumu uepramMu oHa xapakTepusyercsi?
CBSI3U MEXAY HUMH
YK-1.2 Kputnuecku [IpakTrueckre 3aganus
OIICHHBAaET [IpaxTrueckoe 3ananue Nel
Ha/Ie)KHOCTh Heo0xo1muMo 3aperucTpupoBaThCs B CISAYIOMINX HAYKOMETpHUeCKHX 0a3a TaHHBIX U AJIEKTPOHHBIX OMOIHOTEKaX:
HUCTOYHUKOB 1. PUHII (e-library).
nHpOpMAIIH, 2. ORCID.
paboraet ¢ 3. Mendeley.
MIPOTUBOPEIYHUBOI 4. KubepJlenunnka.
uHbopmarmei us 5. Web of Science ResearcherID.
pa3HbIX HCTOYHUKOB, | [IpakTHueckoe 3amanue No2
omnpeaensiet npodenst | Haittu B 6ubnmotekax elibrary.ru u Ku6epJ/lennnka He MeHee 25 HCTOYHHUKOB IO TEME MarkCTePCKOi AUCCepTaInu.
B MH(pOpMaIyH, Haiitu B 6ubnuorekax ieeeexplore, elibrary.ru ve Menee 15 aHIJI0S3bIYHBIX HCTOYHHKOB T10 TEME MarkCTEPCKOil
HEOOXOIMMOM NIt mucceptani. OQopMUTH CIIMCOK JTUTEPATYPHI.
perieHus mpooIeMHO
CUTyalluu, u Bonpocm JJ1s IPOBEACHUS 3aUeTa
HNPOCKTUPYCT 1. OO630p nuTEepaTypHBIX HCTOYHUKOB: IPUHIUIILI IOCTPOEHUS, Ha3HAUEHHE.
MPOIIECCHI IO MX
YCTPaHEHHIO
YK-1.3 PazpaOaTbiBaet u Bonpocs! i1 npoBeAeHN 3a4eTa:
CoJepKaTeNIbHO 1. Yro takoe nmpolieMHast CUTyalus U HaydHast ipodiema’?
ApTyMEHTUPYET 2. Kakumu 0COOEHHOCTAMM XapaKTEpU3yeTCsl HayuHas mpobiema?

CTPATETHIO PeIIeHU
POOJIEMHOM

3. Ilepeunciute TUIBI MPOOIEMHBIX CHTYAIMI, XapAKTEPHbIX Ui HAYYHOTO UCCIISIOBAHUS?




Nupuxarop

Kogn
JIOCTHIKEHHMS OLieHOYHBIE CpeICTBA

HWHJIUKATOpa
KOMIICTCHITUH
CHUTyallid Ha OCHOBE 4. Kaxwue 3Tarsl MOXKHO BBIIEIHTH B HAYYHOM HCCIIEOBAHIN?
CUCTECMHOTO U 5. Yto Takoe aexoMmo3uims nmpodiaeMsl? Kak ona ocymiectsisiercs?
MEKIUCUHUIIMHAPHOL | 6, Kakne ypOBHH CIIO)KHOCTH IIPUHSATO BBIACIATS MPH KIACCH(MHUKALIMI HCCIIS0BATEIbCKUX 3a/1a4?
0 IIOZIXOZI0B, CTPOHUT 7. Oxapakrepu3syiite B 00LIEM BHE MPOLECC HAYYHOIO PEIIEHHS IPAKTHIECKON ITPOOIIEMEL.
CILICHAPUU peaTu3aluu
CTpaTeruu, OpeeIsis
BO3MOYKHBIE PUCKH U
npeaarasi myTu ux
YCTpaHECHHS

Tlpous600cmeennas - mexHor02UHecKkas NPaKmuKd

VK-1.1 AHnanuzupyet B nepuoa npakTUKu CTYACHTHI JODKHBI U3Y4aTh CIEAYIOIINE BOIIPOCHL:
MPOOIIEMHYTO [To npeanpusaTHIO B LEIOM:
CUTYALIMIO KaK Bun BeilmyckaeMoi 3aBOJOM MPOIYKUUU, UCTOYHUKH MTOJIY4aeMOr0 HCXOJIHOIO MaTepHalia, TOILIMBA, JJIEKTPO3HEPTUH,
CUCTEMY, BBISABJISSA €€ | BOJOCHAOXeHHs. TeXHOMOrHUeCcKas CBs3b OCHOBHBIX IIPOM3BOJICTBEHHBIX 11€X0B. BHYTpH3aBOICKO# TpaHCIIOPT.
COCTaBJIAIONINE 1 Opranuszanus yrnpasiaeHus 3aBoJoM. [lepcreKTUBBI pa3BUTHUS 3aBOJIA U €TI0 3HAYEHUE AJI1 HAPOJHOTO X03MCTBA U IS
CBSI3U MEXYy HUMHU JTAHHOTO IPOMBIIIJIEHHOTO paloHa.

VK-1.2 KpHTquCKH Ilo H3y4aeMOMYy LIEXY: XapaKTECPHUCTHUKA arjJoMepalMOHHOI0, JOMEHHOI'O U CTAaJICMJIaBUIbHBIX 1IEXOB (KOJ]I/I‘ICCTBO u
OIICHUBACT MIPOU3BOAUTEIHFHOCTh METALTYPTHUECKUX arperaTos, IJIaH IeXa, CXeMY TEXHOJIOTHIECKOTO MPOIEcca, OCHOBHBIC
HaJIeKHOCTD OTJICJICHHUS 11eXa, CXEMY TPY30ITOTOKOB); XapaKTEPUCTHUKA BBIITYCKA€MOH MPOYKIINU, JHEPTETUIECKHE CBOCTBA
HCTOYHUKOB MIPOJIYKIIUU U CHIPhA. TeXHUYECKHUE YCIOBUS U CTAHAAPTHI HA BBITYCKAEMYIO TPOAYKITHIO. CBS3b C APYTHUMH IIE€XaMU,
MH(pOPMALIUH, OTIYCK 3HeproHocutenei. CxemMa ymnpapieHus 1eXoM. TeXHUK0-I9KOHOMHYECKUE, SHEPTeTHUSCKHE IMOKa3aTeld 11exa.
paboraer ¢ [IyTu yay4iieHus: TEXHUKO-9KOHOMHUYECKUX MoKa3zaresnel. [lepcrneKTUBE pa3BUTHSI SHEPTETUUECKOTO XO35ICTBA 1LEXa.
IPOTUBOPEYUBOM [TnanoBeIif oTHEN 1 Oyxranrepus 1exa. MizydyeHue MaTepranoB 10 IMJIAHUPOBAHUIO, TEXHUIECKOMY HOPMHUPOBAHUIO U

uHpOpMAaIuei u3
pa3HBIX UCTOYHUKOB,
ompeJiesiseT MpooOebl
B MH(pOpMaIHH,
HEOOXOIMMOM ISt
pereHus npoOiIeMHON
CUTYyaluu, u
MPOCKTHPYET
MPOIIECCHI IO X
YCTPaHEHHIO

opraHu3ainuu Tpyjaa B rexe. O3HakoMIIeHHE ¢ Pab0TOI MIIaHOBO-3KOHOMUYECKON TPYIIIIBI, C METOAAMHU yUueTa
BBITIOJTHEHHNS TUIaHA OTAENBHBIMU IPOU3BOICTBEHHBIMU YYacTKaMy U arperataMu. MeponpusTis 0 NOBBIILIEHUIO
MIPOU3BOAUTEIBHOCTH TpyJaa. TEXHUKO-3KOHOMHUYECKUE TTOKA3ATEIH.

Jlex1uu v SKCKypcHr B IEPUOJT IPAKTUKH JOIKHBI CITIOCOOCTBOBATH PACIIMPEHHUIO TEXHHYECKOTO KPYro3opa CTy/IEHTOB
B 00J1aCTH TEXHOJIOTHH, OPTAaHU3AIMH U YITPABICHUS POU3BOICTBOM. OpraHu3amus JeKIUi 1 SKCKypCUi
OCYILIECTBIISIETCS. PYKOBOAUTEISIMHA PAKTUKH OT NPEANPHUATUS U Kadeapsl. [l dTeHus TeKUni NPUIIIAmaloTCs
BEJIYIIHE CIIEHHAIUCTBHI.

Lens oTdera — chopMHUPOBATH U 3aKPETIUTH KOMIIETEHIINH, TPUOOPETEHHBIE 00yYalOUMCS B Pe3yIbTaTe OCBOCHHUS
TEOPETUYECKUX KYPCOB U MOJyYEHHBIE UM MIPU NPOXOXKIAECHUH NPAaKTUKU. OTUeThl 00ydaromuxcs 10 NpaKTHKaM
MIO3BOJIAIOT PYKOBOAUTEISIM 00pa30BaTeNbHBIX IPOrPaMM CO34aBaTh MEXaHU3MBbI OOpAaTHOM CBS3M AJIS1 BHECEHUS




Kon
WHAWKATOpa

HMuaukarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

VK-1.3

PazpabatbeiBaet u
coJepKaTeNIbHO
apryMeHTUPYET
CTpPATETHIO PEIICHHUS
MPOOJIEMHOM
CUTyallid Ha OCHOBE
CHUCTEMHOTO H
MEXTUCITUTLITAHAPHOT
0 MOJIXO/I0B; CTPOUT
CIICHAPHHU pealTU3aI[iu
CTpaTeTHH, ONPEACIISIS
BO3MOJXKHBIC PUCKU H
npeajiarasd Nyt ux
yCTpaHCHHUSI

YK-1.2

Kpurnuecku
OIICHMBAET
HaJIeKHOCTh
HCTOYHHKOB
nHpOpMAIIH,
paboTaer ¢
HPOTHUBOPEYNBOI
nHpOpMaIen u3
pa3HBIX UCTOYHUKOB,
onpeessaeT MpoOeITbl
B H(OpMAITIH,
HEOOXOIMMOH JIJIst
pereHus IpooIeMHOMH
CHUTYaIllH, U
IPOEKTHUPYET
MPOIIECCHI TIO MX
YCTPaHEHHIO

VK-1.3

PazpabarbiBaet u
COJICPIKATEIILHO

KOPPEKTHB B 00pa30BaTeNIbHBIN MpoLece.

[ToaroroBka oT4eTa BHIMOTHIECTCSI 00YYAIOIIMMCS CAaMOCTOSITENILHO IO PYKOBOACTBOM PYKOBOAMTEIS IPaKTHKH. [1pu
HaMCaHUM OTYeTa 0OyUaloMMUICs JOKEH MOKa3aTh CBOE YMEHUE paboTaTh ¢ HOPMaTHBHBIM MaTEpPHaIOM H
JUTEPATyPHBIMHU UCTOUHUKAMH, a TAK)KE€ BO3MOXKHOCTh CUCTEMAaTH3HPOBATh U aHAJIM3UPOBATh (PAKTUUECKUI MaTepral 1
CaMOCTOSITETILHO TBOPYECKH €T0 OCMBICIINBATH.

Copep:xaHue oT4YeTa ONpeAesseTcsl HHANBUIYaTbHBIM 3aJJaHHEeM, BbIIaHHBIM PYKOBOJIUTENEM MpakTUKU. B mporecce
HaMCaHMs 0TYETa OOYUYAIOIIMICS JOIDKEH pa3o0paThes B TEOPETUUECKUX BOIPOCaX N30PaHHOM TEMBbI, CAMOCTOSITEIHHO
[IPOaHaIM3UPOBATh IPAKTUUECKUI MaTepHrall, pa3oopaTrb 1 000CHOBATH MPAKTHUECKHUE MPEATIOKCHUSI.




Nupuxarop

Kon

JIOCTHXKCHHUS O1neHOYHbBIE Cpe/ICTBa
WHAWKATOpa

KOMIIETEHIINN

apryMeHTUPYeT

CTPATETHIO PEIICHUS

MPOOJIEMHOM

CUTYyallu Ha OCHOBE
CHUCTEMHOTI'O 1
MEXIUCIUTIIMHAPHOT
0 MOJIXO/I0B; CTPOUT
CLICHApHUHU PeaIn3aLiH
CTpaTeruu, Onpeenss
BO3MOXXHBIE PUCKHU U
npezasaras ImyTd ux
yCTpaHEeHHS

YK-2 Cnioco0eH ynpasJSiTb IPOEKTOM

Ha BCEX ITAallaX €ro )KM3HCHHOI'0 MUKJIa

HHHOGCIL[MOHHO@ npe()npuHuMameﬂbcmeo

YK-2.1 DopMynHpyeT Ha IIpumepHsIii IEpedYeHb TEOPETUYECKUX BOIPOCOB K 3a4ETY:
OCHoOBe 1ocTaBiieHHON | 1. CymHOCTb U CBOMCTBA HHHOBALIUIA.
NPOOJIEMBI IPOEKTHYIO |2, Moie/i HHHOBAIJMOHHOTO mpolrecca.
3aJ1a4y ¥ CrocoO ee 3. Poub peAnpruHUMATes B MHHOBAIIMOHHOM IIPOIIECCE.
PCLICHNA 9Epes 4. Knaccupukanys MHHOBALMIA.
pealusaliio 5. Oco06eHHOCTh MAPKETHHTOBBIX UCCIICIOBAHMU /TSI BRICOKOTEXHOJIOTUYHBIX CTAPTAIIOB.
HPOCKTHOTO 6. OcobeHHOCTH TPO/Ia)K HHHOBAI[MOHHBIX TIPOIYKTOB.
YHpaBJICH 7. JKu3HEHHbIH [UKIT IPOIYKTA.
8. Teopus pereHus H300pETATENBCKUX 3a/1a4.
9. Teopus orpaHnyeHuU
YK-2.2 PazpabatbiBaet [TpumMepHBI IepedeHb TPAKTHYECKUX 3aJaHHIHA:

KOHIICTIIIHIO MIPOEKTA B
paMKax 0003HaYEHHOI
npoOIeMBI:
hopMyIUpyeT Leib,
3a7a4u, 000CHOBBIBACT
aKTyaJIbHOCTb,
3HAYUMOCTb,

1) Tlpoanamusupyiite BiusiHUE GAKTOPOB MAKPO U MUKPO CPEJIBI HA KOMITAHHIO

2) CruianupyiiTe peueHnst ¥ MEPONIPUATHS 10 KOMILIEKCY MapKETHHI-MHUKC (TOBAapHast, LIEHOBast, COBITOBAs U
KOMMYHUKAIIMOHHAS MTOJIUTHKH).

[Ipoananu3upyiTe OCHOBHBIE IPEUMYIIIECTBA BAIETO MPOJAYKTA, @ TAK)KE YKAKUTE OCHOBHBIE TPOU3BOACTBEHHBIE U
MHBECTUIIMOHHBIE 3aTPaThl Ha €ro pa3paboTKy.




Kon
WHAWKATOpa

HMuaukarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

O’KUaeMble
pe3yabTaThl U
BO3MOXHBIE CEphI UX
IPUMEHEHUS

VK-2.3

PazpabartbiBaet mian
peayin3alnuy IpoeKTa ¢
y‘IeTOM BO3MOXXHBIX
PUCKOB pean3anuy U
BO3MOXKHOCTEH HUX
yCTpaHCHHMS,
TUTAHUPYET
HEOOXOIUMBIE

pecypcsl

3amaaus u3 npodecCHOHATBHON 00J1acTH:

1) Cwmonenupyiite TOTpeGHOCTH NOTPEOUTENEN.

2) CocraBbTe MOJENb NOTPEOUTETHCKOTO TIOBEACHHS.

3) IlpaBoBBIE MHCTPYMEHTHI IIPUOOPETEHUS M KOMMEPLIHAIM3ALMY HHTEIUIEKTYaIbHONH COOCTBEHHOCTH.
4) CpencTBa HHAUBUIYATU3AIUN IOPUTAICCKUX JIUIT

YK-2.4

OcymiecTBiseT
MOHUTOPHUHT X012
peanu3aluy npoeKTa,
KOPPEKTUPYET
OTKJIOHCHHs, BHOCHUT
JIOTIOJTHUTETbHBIE
HU3MCHCHUNS B ITIJIaH
peanu3ainy MpoeKTa,
YTOUHSET 30HBI
OTBETCTBEHHOCTH
YYaCTHUKOB MPOCKTA

IIpumepHslii IEpedeHb MPAKTUYECKUX 3aJaHUN:

1) CocTaBbTe GHOKET MEPOTIPUSATHIA 1O BHIBOLY MPOIYKTA Ha PHIHOK.
2) MeTopl pa3paboTKH TIPOYKTA.

3) Ouenka ypoBHs TOTOBHOCTH TEXHOJIOTHH.

4) TIpoBeCTH IATEHTHBIN OUCK

YK-2.5

[Ipennaraet
MPOLETYPHI U
MEXaHU3MBbI OLICHKH
Ka4yecTBa MMPOEKTa,
WHPPACTPYKTYPHBIC
YCJIOBHSI IS
BHEJIPEHUS
pe3yabTaTOB IIPOEKTA

IIpumep TecToBOTO 3a7aHUS:

1. BeiGepute npaBuwiIbHBIN 0TBeT. CTapTam — 3T0

a. HEIABHO MOSIBUBIIASACS KOMITAHUS

0 MaJIeHbKast KOMIIAHUS

B.HOBast koMIianus B cepe IT

T . BpEMEHHAs OpraHHU3aIlnsl, CO3/IaHHAas JUTsl TOMCKa OU3HEC-MOEITH

. BCE OTBETHI BEPHBIC

2. Bribepure mpaBWIBHBINA OTBET. UTO TOHMMAETCS ITO]] HOPMOM JT0XO0/a, MPUEMIIEMOH ISl HHBECTOpa?
a. COOTHOIIIEHUE MPUOBLIN U CPEJICTB, MHBECTUPYEMBIX B IIPOCKT;




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

0. COOTHOIICHUE HWHBECTUIIMOHHEBIX 3aTpaT U HpI/I6BIJ'II/I
B. COOTHOIICHUC YHUCTOT'O 10X0Ja U CPCACTB, MHBCCTUPYCMBIX B IIPOCKT

DKoHoMuUKa U ynpasierHue npouzso0Ccmeom

YK-2.1

DopMynupyeT Ha
OCHOBE MOCTaBJIEHHOMI
MPOOIJIEMBI TTPOEKTHYIO
3aJa4y | Crocoo ee
peLeHus uepes
peann3anmio
MIPOEKTHOTO
YIpaBIECHUS

YK-2.2

PaspabartbiBaeT
KOHIICTIIHIO TPOCKTA B
pamMKax 0003HAYCHHOM
POOJIEMBI:
(hopMyIHpYET 1Ieb,
3a/1a4n, 00OCHOBBIBACT
aKTyaJIbHOCTb,
3HAYHMOCTb,
OXKHUIaeMble
pe3ynbTaThl U
BO3MOXHBIE Cephl UX
NPUMEHEHUS

YK-2.3

PaspabaTbiBaet ruian
pear3aium MpoeKTa ¢
yquOM BO3MOXHBIX
PHCKOB peayiu3aIiiy 1
BO3MOKHOCTEH UX
yCTpaHEHHUs,
TUTAHUPYET
HEOOXOIUMBIE

pecypcsl

IlepeueHs TEOPETUUECKHUX BOIIPOCOB:

1.IIpoexrt. [Iporpamma. [IpoekT u mporpaMMbI Kak OOBEKTHI YITPABIECHUS, UX XapaKTEPUCTHKH.

2.1lenu u cTpareruu npoekta. B3auMocBs3b Lenel U 3aa4 NpoeKTa.

3.CtpykTypbl npoexTa. [IpruHIUIBI CTPYKTYPHOH 1€KOMIIO3UIINY IPOEKTa.

4 JKuzHeHHbI uki 1 (pas3el npoekTa. Pa3HOBUAHOCTH W PUMEPHI )KU3HEHHBIX IIMKIIOB IIPOEKTOB.

5.CocraB u conep:kaHue padboT OCHOBHBIX (ha3 )KM3HEHHOTO LIUKJIA IPOEKTA.

6.0kpy>keHue npoekTa. BHyTpeHH:As cpena npoekTa. BiausHue okpyKeHHs Ha pa3Hble TUIIBI IPOEKTOB.

7.Y4acTHUKH TpoekTa. Poib 1 GyHKIMN OCHOBHBIX YYaCTHHKOB.

8.Komanna npoekta. OCHOBHBIE 3aa4d KOMaHbl IpoekTa. DopMUpPOBaHUE U Pa3BUTUE KOMAHAbI IIPOEKTA.
9.¥Ympasistomuii mpoektoM. CoBpeMeHHbIe TpeOoBaHHS K MeHeKepy npoekTa. KBanudukarus u ceprudukanus
MEHeKepa MPOoeKTa.

10.PykoBoacTBo u nuaepctBo. Ctunu pykoBoacTBa. CTuinu nuaepcTsa. Paznuune Mexxay ynpaBlI€HUEM U JTUIEPCTBOM.
11.0Opranu3aiiMoHHbIe CTPYKTYPBI IPOEKTa. BUIbI OpraHU3ailuOHHBIX CTPYKTYP: GYHKLIHMOHAIbHAS, TPOSKTHAS,
MaTpU4Hasi, CMEIIaHHasl.

12.Ctannaptel 1 HOpMbl. CTaHAApPTHI U HOPMBI, KAK OCHOBA B3aMMOIEUCTBHUS YIaCTHUKOB IpoekTa. [Ipumepsr
JeUCTBYIOUX cTaHAapToB B YII.

13.MHpopManvoHHbIE TEXHOJIOTUH B TIpoekTe. [IporpaMMHBIe CpeicTBa JUIsl YIIPAaBICHUHU MIPOSKTaMH.
14.ITpoekTHO-OPHUEHTHPOBAHHOE yTIpaBieHre. TUITbI U BUABI OpraHU3aIuil, MPUMEHSIONNX TPOEKTHO-OPUEHTHPOBAHHOE
yIpaBJieHHE.

15.1Ipumenenue ynpasiaeHus npoekramu. OCBOeHHE U UCTIOJIb30BaHNE YIPABICHUS IPOSKTAMU B OpPraHU3aliH.
OcobeHHOCTH YTIpaBJIeHUs TPOSKTaMU B COBPEMEHHBIX ycloBHsIX Poccnu.

16.Craguu npouecca YnpasieHus npoextamyd. OCHOBHBIE 33/1a4H, PEIIaeMble HA Pa3HbIX CTaIUsIX YIPABICHUS IIPOCKTA.
17.YnpaBneHue mpeaMeTHON 00JIaCThIO TIPOCKTA.

18.YmpaBienne npoekToM 10 BpEMEHHBIM ITapaMeTpam.

19.YnpaBieHne CTOMMOCTBIO H (PUHAHCAMH TIPOCKTA.

20.YmpaBneHne KauecTBOM B Iipoekte. CTaHAapThl KayecTBa ynpasieHus npoektom cemeiictsa MCO-9000.
21.YnpaBieHHne pUCKOM B IIPOEKTE.

22.YnpaBieHne NepPCOHAIOM B IIPOEKTE.

23.Ympasnenue 0€30MacHOCTHIO B IPOEKTE.

24.YnpaBieHue NOCTaBKaMU M KOHTPAKTAMHU B IIPOEKTE.




Nupuxarop

Kon
JIOCTHKEHUS OrneHoYHbIE CpeCTBA
WHAMKATOpa
KOMIIETCHLIUI
25.YmpaBieHue n3MEHEHUSIMHA B ITPOCKTE.
26. [IpenBapurenbHas OLEHKA BAPUAHTOB MIPOEKTA
27. TeXHUKO-?KOHOMHUYECKOe 000CHOBaHUE LEJIeCO00Pa3HOCTH U (PMHAHCOBOM peatn3yeMOCTH IPOEKTa.
28. UnTerpanpHble mokazarenn 3((HEeKTUBHOCTH MPOEKTA: CPOK OKYAeMOCTH U JUCKOHTUPOBAHHBIN CPOK OKYIIaeMOCTH,
YHUCTBIN TUCKOHTHPYEMBIH JOXOJ], BHYTPEHH:SI HOPMA JOXOJHOCTH, HHAEKC T0XOIHOCTH.
29. OneHKa pUCKOB MPOEKTA M UX CTPAXOBAHUE.
30.Yupasnenue npoektamu 3a pyoexxkom. YII kak cnenmanpHast 061acTh MpodhecCHOHANBHOMN nesaTenbHOCTH. CUCTEMBI
cepruduKanuy.
31.Ynpasnenue npoektamu B Poccun. Poccuiickas Acconmanyst Y paBieHus MPOeKTaMU. 3a7au U MepPCIIeKTUBbI
pas3BUTHS YTIPaBICHUS IPOSKTAMH.
32. UcTopus U TEHACHLIUH Pa3BUTHS B YIPABICHUH IPOCKTOM
YK-2.4 OcymecTBnser [IpakTHueckoe 3aiaHue:
MOHUTOPHUHT X0J1a 1. Onpenmenurs KU3HEHHBIH UK U (a3bl IPOEKTa
peanu3alnyy NpoekTa, | 2. Pa3paboTaTh MpOrpamMMy OCYIIECTBIECHHS HHHOBAIIMOHHOM JESITEIbHOCTH B OPraHU3aM| U OLEHUTD €&
KOppeKTHpYyeT 3¢ PEeKTUBHOCTH
OTKJIOHCHUA, BHOCUT 3. PaspaboTka KOHIIENIUH IIPOEKTa
AOUOTHATEILHBIC 4. TInaHupoBaHWE YIPABJSEMBIX IAPAMETPOB MPOEKTA: POIOIKUTEILHOCTH, CTOMMOCTH, KauecTBa. [ lTaHupoBanue
VSMCHCHUS B TITaH pecypCHOro obecreyeHus MpoeKTa
pealnsaiiu poeKTa, |5 Co3aTh MPOEKT C MOMOIIBIO IPOrPaMMBI JUIsl ITAHMPOBAHKS 1 YIPaBJIeH s IpoekTaMu Project Libre
YTOUHSIET 30HbI
6. OuEeHHUTHL CTOUMOCTh POEKTA
OTBETCTBEHHOCTHU
7. OUEHHUTH PHCKH Pean3alii IPOEKTAa
YYaCTHHKOB MPOEKTa
YK-2.5 IIpenmnaraer

NpOLEypPHI U
MEXaHHU3MBI OLIEHKH
Ka4yecTBa IPOCKTa,
MHPPACTPYKTypHBIE
YCIIOBHS JUIsS
BHEAPEHUS
pE3yJIbTaTOB IPOEKTA

YK-3 Cnioco0eH OpraHu30BbIBATH M PYKOBOAUTH paboToil KOMaH/bI, BEIPA0ATHIBasi KOMAHAHYIO CTPATErHI0 JAJISl JOCTHKEHHS NMOCTABJICHHOM 1eIn

HHHOG(,IL!MOHHO@ npeanpuHuMameﬂbcmeo




Nupuxarop

Kon
JIOCTHKEHUS OrneHoYHbIE CpeCTBA
WHAMKATOpa
KOMIIETCHIIUU
YK-3.1 BripabaTeiBaet [IpumMepHbIii TepeueHb TEOPETUUECKUX BOIIPOCOB:
CTpPaTEeruio 1. Pacnpenesnenue posieii B KOMaHe.
KOMaHJIHO! pabOTHI U |2, PassuTHE KOMAHIIBL.
Ha €€ OCHOBC 3. Cosnanune GU3HEC-MO/IEIIH.
OpraHuzyer or6op 4. ®opmanuzanys 6M3HEC-MOIENH.
ICHOB KOMAHABI AL | 5 Tpapcgopmarus Gu3Hec-Mo/IeH B GH3HEC-TUIAH.
JOCTHKECHHUS 6
N . Meroauku pa3BUTHS CTapTala.
MTOCTaBIICHHOM IeTTN
7. Dramsl pa3BUTHS CTapTamna
YK-3.2 Henerupyer [IpumepHbIl IEpeUeHb MPAKTUYECKUX 3aJaHUM:
nosHoMouus wieHam | 1. Hapucyiite 1OpOKHYIO KapTy pa3BUTHs Baliero npoekra, ykazaB OCHOBHBIC BEXH, KOTOPbIE HEOOXOAUMO MPONTH
KOMaH/Ibl 1 CTapTally B IPOIIECCe Pa3BUTHS CBOETO OM3HECA, BKIIIOUAsi HEOOXOJMMOCTh PUBIICYEHUS (PHUHAHCUPOBAHHMS, POLIECC
pacnpenenseTt JI0pabOTKY NPOIYKTA, pacIMPeHNE KOMAH/Ibl IPOEKTA, 3aIlyCK MapKETUHIOBOM KaMIIaHUH H T.J.
MOpy4CHUS, 2. Kak co3gath KOMaHmy
OpraHMsyeT U 3. XapakTepuCTHKU KOMaHHOTO JIHIEPa.
KOPPEKTHPYET PabOTy |4, Kak MOTHBHpOBATE KOMAHIY?
KgMaHm’I’ Aact 5. KomanmHbIi 1yX.
00paTHYIO CBS3b IO KoMar it muep
pe3yapTaTam
YK-3.3 Opranusyer IIpuMepHBIi IEpeYeHb MPAKTHYECKUX 3aJaHUI:
o0cyxaeHne 1. VYMHBIN KM3HEHHBIH IUKIT IPOJLYKTA.

pe3ynbTaToB PaboTHI,
B T.4. B paMKax
JTUCKYCCHH C
IMPUBJICYCHHUEM
OIIIIOHEHTOB

2. Pacuer 11eHb! IMIIEH3UU U BUJBI TUIATEXKEH

3. IpoBejicHNE TIEPErOBOPOB IS 3AKJIFOUEHUS KOHTPAKTA C HHIYCTPUAIBHBIM 3aKa34MKOM
4. Metos! orieHKH 3()(PEKTHBHOCTH MIPOEKTOB.

5. OreHKa MPOEKTOB HA PAHHUX CTAIAMAX WHHOBAI[MOHHOTO Pa3BHTHSL.

CocTaBbTe KapTy pUCKOB MHHOBALIMOHHOTO MPOEKTA

DKoHOMUKA U YNpasTieHue npou38o0CmeoM

YK-3.1

BripabatsiBaer
CTpaTETHIO
KOMaHJHOH paboThl U
Ha €€ OCHOBE
OpraHu3yeT 0Toop
YJIEHOB KOMaHAbI JUIs

[lepeueHs TEeOpPETUIECKHUX BOMIPOCOB:

1. TlousTHe yrmpaBIeHYECKOTO PEIICHHS, IPUHIUITBI, (POPMBI U METOIbI HX TIPUHSTHS
2. TloHsiTHE W BUJIBI OPTAHU3AMMOHHON CTPYKTYPBI IPEIIIPUSITHS

3. TlIpaBoBble OCHOBBI OpPraHU3alMK TPy 1a. MOTHBAIUS [IEPCOHAA.




Nupuxarop

Kon
JOCTIKEHHUS O1neHOYHBIE CPENICTBA
WHIUKATOPa
KOMIIETCHLIUI
JOCTHKCHHUS
MOCTaBJICHHOH LIeNH
YK-3.2 Henerupyer [IpakTHueckoe 3anaHue:
nojaHoMo4us uieHam | Onpenenuts :
KOMaH[pbl U 1. CocTaB y4aCTHHKOB IIPOEKTa, UX OCHOBHBIE (D)YHKLIUH
pacmpenensier 2. MeHemkep npoeKTa, ero posib U (PYHKIMH B TIPOSKTE
MOpy4eHus, 3. Pa3paboTka opraHn3aliOHHON CTPYKTYPHI YIIPaBICHHS IPOSKTOM
OpraHusyeT u
KOPPEKTHUPYET padoTy
KOMaH/ibl, Ja€T
00paTHYIO CBS3b IO
pe3ynbpTaTam
YK-3.3 Opranusyer [IpakTrueckoe 3amanHue:
O6CY)K[ICHI/IC PaCCMOTpI/ITC KOHKPCTHBIC CUTYallul U HAITMIIUTE, KaK JOJIKCH BECTH 06651 PYKOBOOUTECIb:

pe3yIbTaToOB PadOTHI,
B T.4. B paMKax
JIMCKYCCHH C
IMPUBJICYCHUEM
OIIIOHEHTOB

Curyauus 1

Bb1 mopy4aere BBINONHEHHUE 334aHUSI CBOEMY ITOIYMHEHHOMY, 3Hasl, YTO TOJILKO OH MOKET XOPOILO €ro BBIIOMHUTG. Ho
BIpPYT BbI Y3HAeTe, YTO TOT MEPENOPYUHII 3aJ]aHKe APYroMy JIMILy, B pe3yJIbTaTe 4ero 3aJJaHie K CPOKY He ObIIO0
BBITIOJTHEHO.

Br1 BeI3BIBaeTE K ce0e B KAOMHET 000MX U TOBOPHTE:

Curyanus 2

Brb1 oTnanu pacniopsbkeHue, Kacaromeecs penieHus mpoodaeMbl. Baln nogunHEeHHBIH He BBITIOTHHI STOTO PACTIOPSIKCHUS,
HO pelni npodieMy 1mo-cBoeMy. Bel moHUMaeTe, 4To ero peleHue JIyylie Bamero.

Bel roBopure:
Curyanus 3
PykoBoauTens JaeT HOAYMHEHHOMY 3aflaHue IPHoOpecTH 000pyI0BaHUe onpeneieHHON Mapku. [logunHeHHbII
IBITaeTCsl OOBSCHUTH, YTO 3TOT THIT 00OPYAOBaHKS HE CTOMT NOKYNATh U M0 Kakoi npuunHe. Ho pykoBoautens
MIPUBOJNT BHEIITHE BECOMBIE ApTYMEHTHI B TI0JIb3y CBOETO PEIICHUSI.

Uepes HEKOTOPOE BpeMsi MHEHHE TTOJTYMHEHHOTO MTOATBEPKAaeTCa, M 000pyAoBaHuE 1eMOHTHpYeTCs. PykoBoauTens
BBI3BIBACT K ce0e MOAYMHEHHOTO, YTOOBI IPOaHANN3UPOBATh PUUHHY HEYAauH.

UTo BBI OTBETUTE HA MECTE MTOTYMHEHHOTO?

Curyanus 4

Bam HenocpeicTBEHHBIN HaYaIbHUK, MUHYS Bac, Jae€T CPOYHOE 3a/laHUE BallleMy ITOJYMHEHHOMY, KOTOPBIN YK€ 3aHAT
BBITNIOJTHEHHEM Balllero OTBETCTBEHHOIO 3a7jaHysl. BbI M Balll HaYaJIbHUK CUMTAETE CBOM 3a/1aHUs] HEOTIOKHBIMH.




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

Bri6epuTe Hanbosee mprueMIIeMbli IS BAC BAPHAHT PEIICHUS:

a) He ocrapuBas 3aJaHue HavyalbHUKA, Oyy CTPOTO MPHUIEPKUBATHCS TOKHOCTHON CyOOpANHALINY, IPEIIIOKY
MOJYMHEHHOMY OTJIOKHUTD BBITOJTHEHUE TEKYILEH paOoThI;

0) Bce 3aBHCHUT OT TOTO, HACKOJIBKO 1T MEHS aBTOPUTETEH HAYAIbHUK;

B) BBIpa)XXy MOJAYMHEHHOMY CBOE HECOTJIACHE C 3aJlaHieM HadaJlbHHUKA, IPEIYTPEKY €ro, 4TO BIPeab B MOJOOHBIX
ciydasix Oy;y OTMEHSTh 3aJjaHus, IopydaeMble eMy 0e3 corjiacus CO MHOIA;

T) B HHTEpecax Jielia MpeIoKy MOAYNHEHHOMY BBITIOJTHUTH HA4aTyr paboTy.

YK-4 CniocoGeH npuMeHSITh COBPeMeHHble KOMMYHHKATHBHbIE TEXHOJIOIMH, B TOM YHCJ/Ie HA HHOCTPAHHOM(bIX) si3bIKe(aX), Il aKaJeMU4eCKOro u

npogeccHoHAIbHOr0 B3aHMO/IEi CTBUS

OcHOBbl HAYYHOU KOMMYHUKAYUU

YK-4.1 YcranaBnuBaeT Teopetrnueckue BOMPOCHI:
KOHTaKThl U 1. TlonsTre HAyYHOU KOMMYHHKAIMH, CICIU(HUKA HAYIHOU KOMMYHHUKAIIHH.
OpraHusyer oOIIeH!e |2, Bujpl M CpeiCcTBA HAYYHOH KOMMYHHKAIIAN.
B COOTBCTCTBUH C 3. DyHKUIMU HAYYHON KOMMYHHUKAIIUH.
HOTpe6H°C€’[MH 4. Knaccudeckue M MHHOBAIMOHHBIE (DOPMbI HAYYHOM KOMMYHHUKAIIUH.
COBMECTHOH 5. Bimsane HTP Ha Hay4HYI0 KOMMYHHKAIIHIO.
JeSITeIbHOCTH,
6. TocynmapcTBeHHbIE CTaHAAPTHI B OOJACTH COCTAaBJICHUS M OOPMIICHHS HAYYHBIX TEKCTOB.
WCIIOJIB3YsI
COBpPEMEHHbBIE
[IpakTHueckne 3agaHus:
KOMMYHHKAlIHOHHBIE . .
TeXHOTOTHH 1. Ilpaktuueckas padora Ne3 «I[IpuMeHeHne BO3MOKHOCTEH COBPEMEHHOTO OHJIAH-TIPOCTPAHCTBA B MPOLIECCE HAYUHBIX
KOMMYHUKALI.
YK-4.2 Cocrapnsier AenoBy0 | TeopeTuueckue BOMPOCHI:
JIOKYMEHTAIIHIO, 1. Crpykrypa u cTUIHCTHYECKHE OCOOEHHOCTH HAYYHOTO TEKCTA.
CO3acT pasINIHbIC 2. OcoOEHHOCTH HAYYHOTO TEKCTa: UTHPOBAHKUE, CCBUIKH Ha JIUTEPATyPHbBIE HCTOYHHKH.
aKaICMUICCKHC UIIH 3. OcobeHHOCTH COCTaBIIeHUs ONOIMOrpad)MIECKOro CIUCKA.
npodeccrnoHabHbIe 4. TluchMeHHas HayYHAss KOMMYHUKAIUS
TCKCTBI Ha PYCCKOM M| 5 Hayunas cTaThs: CTPYKTYpPa U TAIlbl HATMCAHHSL.
MHOCTPAHHOM SI3BIKaxX
6. CTpyKTypa U cojiepskaHue OT3bIBa Ha HAYYHYIO paboTy
7. CTpyKTypa U CO/iep:KaHKe TE3UCOB.
8. DTanbl HANMCAHWUSI ¥ COJIEPIKAHUE PELICH3HU.
YK-4.3 Ilpencrasnsier TeopeTuueckre BOIPOCHI:
pe3yabTaThl 1. VcrHas HayyHasi KOMMYHHUKALHS.




Nupuxarop

Kon
JOCTIKEHHUS O1neHOYHBIE CPENICTBA
WHIUKATOPa
KOMIIETEHIINN
UCCIIEIOBATENLCKOM M | 2, Hayunsiii qokaa. [IpHHIMIBL, OCOOEHHOCTH U 9TaIbl OATOTOBKH.
HPOCKTHOU 3. OCOOEHHOCTH MOATOTOBKH CTEHI0BOIO JOKJIAIA.
ACATCTLHOCTH Ha 4. OcHOBHBIC 0COOCHHOCTH HAYYHOTO CTHIIS
pa%HHqHHX 5. Hayunast quCKycCHsi KaK METOJI pa3pelleHus CIIOPHBIX POOIeM
T1yOIIHIHBIX 6. OcHOBHBIE XapaKTEPUCTHKH HAYYHOM M0IeMUKH. [IPUHIIUITBI M IPaBUIIa HAYYHOU MOJIEMHUKH.
MEPOTPHSTHUSX, N
7. HayuHblii CIIOp: 1IEJIM U MTOAXO/IBL.
y4acTBYyeT B
aKaJeMUYECKUX
[IpakTuueckue 3agaHus:
poheCCUOHATBHBIX
HCKYCCHSX Ha 1. [TpakTrueckas padora Nel «IloaroTroBka Hay4dHOTO JTOKIIAJIAy.
2. IpaxTrueckas pabota Ne2 «IloAroroBka T€3MCOB HAYIHOTO AOKIAOBY.
PyCCKOM U
WHOCTPaHHOM $I3bIKax
Huocmpannulil 1361k 8 npogheccuonanvHoll desimeabHOCmu
YK-4.1 YcranaBnuBaeT
KOHTAKTHI U
OpraHm3yeT o0IIeHne
B COOTBETCTBUU C Ilepedyenb NpakTUUECKUX 3aJaHUI
MOTPEOHOCTSIMU 1. CocraBbTe AMAJIOT U3 CIENYIOMINX PEIUIHK.
COBMECTHOM 2. UcnpaBpTe OMMOKU B BU3UTHOM KapTOUKe.
JICSATEIIbHOCTH, 3.CocraBbTe 110 00pa3sily CBOI aBTOOHOrpaduio.
WCIIOJIB3YsI 4.IloaroToBbTe Mpe3eHTAIHIO O cele.
COBpEMEHHBIE
KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH
YK-4.2 Cocrasnger aenoByto | [lepeueHs npakTHUECKUX 3a1aHUI

JIOKYMEHTAIHIO,
CO3J1aeT PA3THYHBIC
AKaJEeMHNYCCKUEC NN
npohecCuOHaTbHBIE
TEKCTHI HA PYCCKOM H
HWHOCTPAHHOM A3bIKax

1.IIpouTHTE TEKCT U JOTIOJHUTE €T0 MPEJIOKEHHBIMH CIIOBAMHU.

2.IlpounTaiiTe TEKCT U ONPENETUTE, SBISIETCS BEICKa3bIBAHNE UCTUHHBIM WM JIOAKHBIM.

3.IIpounraiiTe IUANOT U JONOTHUTE HEAOCTAIOIINMH PETUTUKAMH.

4.BribepuTe HaMITyYIIMA OTBET AJISl Ka’KAOTO BOIIpoca

5.CocraBbTe 10 00pasily 3asBJICHUE O IPHEME Ha padoTy.

6. [ToaroroBsTe COOOIICHNE/TIPE3EHTALIHIO TI0 OTHOM N3 IPOMICHHBIX TEM, OMUPAsCh HA COOTBETCTBYIOIHE JIEKCHUECKUE
BBIPAKECHHSL.




Nupuxarop

Kon

JHMKaTOpa JIOCTHKEHUS OLieHOYHBIE CpeICTBA
KOMIIETCHIIUH

YK-4.3 [Ipencrasisier
pe3ynbTaThl
HCCIIEIOBATENICKOM U
MPOEKTHOU ITepeueHp NpakTUUECKUX 3aJaHUN
JIeATETLHOCTH Ha 1.CocraBbTe COOOIICHNE, ONTUPAsCh HA HCTUHHBIC YTBEPKACHUS U3 MPEIJIOKCHHOTO CITHCKA.
Ppa3InYHbIX 2. Paconosxute yacTu MucbMa B MMpaBUJIBHOM ITOPAOKE.
My OTMIHBIX 3.IloaroroBrTe COOOIIEHUE/TIPE3SHTAINIO 10 OJJHON M3 MPOMIEHHBIX TEM, OMMUPAsCh HAa COOTBETCTBYIOIINE JIEKCUIECKHUE
MEPONPUATHUSIX, BBIPAKEHHUS.
Y4acTBYET B 4.IlpounTaiite TeKCT MPodhecCHOHATHLHO-OPUECHTUPOBAHHOTO XapaKTepa, EPEeBEIUTE €ro OCHOBHBIC HJIEH U OTBETHTE Ha
aKaJIeMUYECKHUX U BOITIPOCHI.
pohecCHOHATBHBIX 5. CocTaBbTe MUCHMEHHO aHHOTAIINU K TEKCTaM MPo(eCcCHOHATHHON TEMAaTHKY.
AUCKYCCHUAX Ha
PYCCKOM H
MHOCTPAaHHOM SI3bIKax

Ilpouszeoocmeennas - nedazo2uyecKkas nNpaKmuxa

YK-4.1 YcranaBnuBaer [IpakTrKa MarucTpaHTOB IPOBOJUTCS B paMKaxX 0OIIei KOHIENIIMH MaruCTepPCKON NoAroTOoBKU. OCHOBHAS Ues
KOHTaKTHI MPAKTUKHU, KOTOPYIO JIOJDKHO 00ECIICUUTh €€ COJIepKaHKe, 3aKII0YaeTCs B (POPMUPOBAHUH TEXHOJIOTUYECKUX YMEHUH,
OpraHusyeT O6H.[€HI/Ie CBs3aHHBIX C nez[aromquKoﬁ JACATCIIBHOCTBIO, @ TAKIKE KOMMYHHUKATHBHBIX YMeHHﬁ, OTpaXkaromunux BSaI/IMOJlefICTBHH C
B COOTBETCTBHUHU C TObMH. BB IesITETFHOCTH MarucTpaHTa B MPOIECce MPOXOKASHUS MPAKTUKH TIPenoiaraoT GopMUPOBaHHE U
MOTPEOHOCTSIMU pa3BUTHE CTPATETHYECKOTO MBIIIIEHH, TAHOPAMHOTO BHICHUS CUTYAIlH, yMEHNE PyKOBOIUTH rpymnmoi monei. Kpome
COBMECTHOM TOTO0, OHA CITOCOOCTBYET MPOLIECCY COLUATM3AIMH JUUHOCTH MaruCTpaHTa, MEPEKIIFOUCHHIO Ha COBEPIIICHHON HOBBIN BU]I
JIEeATEIbHOCTH, — IIeIarOTHYECKYIO IeATEIbHOCTh, YCBOSHUIO OOIIECTBEHHBIX HOPM, IIEHHOCTEH MpogecCcrH, a Takke GOpMUPOBAHHUIO
UCIIONIb3YSI MEPCOHALHOW JIEIOBON KYJIBTYPBI OYIYIINX MarucTpoB.
COBpPEMEHHBIE B nporiecce mpakTHKW MarkCTPaHThl YYaCTBYIOT BO BCEX BHJIaX HAYYHO-TIEITarOTUYECKOW U OpraHu3allMOHHON PadoThI
KOMMYHUKAIIMOHHBIE | BBIITYCKAIOMIEH Kadenpsl (Ipyroro moapasieieHns CBoero By3a). [Ipu 3ToM B COOTBETCTBHY C HHIUBUAYAIBHBIM
TEXHOJIOTUU TUTAHOM, COCTABIICHHBIM HAYYHBIM PYKOBOJHTEIEM U YTBEPIKICHHBIM 3aBEAYIONINM Kadeapol MPaKTUKAHThI U3Y4aloT:

VK-4.2 CocraBsiet IeNoBy0 |- COACPIKaHHe, (hopMbI, HaTpaBJICHUS JACATEILHOCTH Kadeaphl: JOKYMEHTHI INIAHUPOBAHUS U yueTa Y4eOHOU Harpy3KH;
JIOKYMEHTAIHIO, MPOTOKOJIBI 3aceAanus Kadephl; MJIaHbl M OTYETHI IIPEIogaBaTeIel; JOKYMEHTHI 110 aTTeCTAI[MH CTY/ICHTOB;

CO3/1aeT pa3iInvHbIC
aKaJeMUYeCcKre 1IN
npodeccruoHaIbHBIC
TEKCTBI HAa PYCCKOM U

HWHOCTPAHHOM A3bIKaX

HOPMAaTUBHBIE U PErJIaMEHTHPYIOLINE JOKYMEHTHI Kaeapsr;

- yueOHO-MEeTOANYECKHE MaTepHAaIbL;

- IPOTPaMMBbl YIe€OHBIX JUCIHILINH, KypChl JEKIUH, ColepKaHue Tab0PaTOPHBIX U MPAKTHIECKUX 3aHITHI;

- HAYYHO-METOAMYECKHE MaTepUabl: HAyYHO-METOAMYECKHE Pa3paboTKU, TEMAaTUKY HAyYHbBIX HAaIlpaBIeHUN Kaderpsl,
Hay4YHO-METOJUYECKYIO JIUTEPATYpYy.




Kon
WHAWKATOpa

HMuaukarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

VK-4.3

TIpencrasnsier
pe3yabTaThl
HCCIEN0BATEIbCKON U
MPOEKTHOU
JIeATENIbHOCTH Ha
pa3InyYHbIX

My OTMIHBIX
MEPOTPHUATHSX,
y4acTBYeT B
aKaJeMUYECKUX U
pohecCHOHATBHBIX
AUCKYCCHUAX Ha
PYCCKOM H
WHOCTPAHHOM SI3BIKAaX

ITo oxoHuaHMIO IIPAKTHUKHU IMTPEACTABIIACTCA OTUCT.

Vuebunas - npakmuxka no nojiy4eHuro nepeudHblx HaeblKO6 deVHO-uCCﬂBOOSQmeﬂbCKOﬁ pa6ombz

YK-4.1

VYcranaBianuBaeT
KOHTAKTEI U
OpraHu3yeT OOIeHUE
B COOTBETCTBHH C
MOTPEOHOCTIMU
COBMECTHOM
JIeSITEIbHOCTH,
UCTIONB3Ys
COBpPEMEHHBIC
KOMMYHUKAIIMOHHBIE
TEXHOJOTHH

YK-4.2

CocTaBiser 1eI0BYIO
JOKYMCHTalUIO,
CO3/1aeT pa3iInvHbIC
aKaJeMUYeCcKre 1IN
npodeccruoHaIbHBIC
TEKCTBI HAa PYCCKOM U
WHOCTPAHHOM SI3bIKaxX

[TpumepHBIE BOTIPOCHI, MOIEKAIINE TPOPAOOTKE B OTUETE IO MPAKTHUKE U MPH IMOATOTOBKE K IPOMEKYTOYHOM
aTTecTallun

1. U3yuuth 00BEKT MCCIIEMOBAHMS.

2. WV3y4uTh MpeaMeT MCCIeI0BaHHNS.

3. Ha ocHOBe JMTEpaTypHOTo 0030pa YCTAHOBUTH AKTyalIbHBIE TIPOOJIEMBI, XapAKTEPHBIE /IS 00BEKTA U PEMETA
UCCIICZIOBAHUSL.

N3yunTh gocTymnHble 6a3bl HAYYHOT'O IMTHPOBAHUSL.

W3yunth goctynHbie 6a3bl 00bEKTOB HHTEIUIEKTYILHONH COOCTBEHHOCTH.

BrisiBUTE Hay4yHbIE paOOTHI, COOTBETCTBYIOIINE 3aJaHHOH MTPEAMETHON 00IaCTH.

BBISIBUTE TATEHTHI U CBUJIETEIHCTBA, COOTBETCTBYIOIINE 32/IaHHOM MPEeIMETHON O0JIACTH.

[Ipoananu3upoBaTh METOABI, UCIIOJIb30BAaHHBIE B HAWACHHBIX padoTax, Ul peLIeHus 3a/1a4, CXOKHX C 3aJaHHOU.
Ha ocHoBe aHanmm3a TUTEpaTypHBIX HCTOYHUKOB BBISIBUTH IOCTOMHCTBA M HEJIOCTATKH MCIIOJIb30BAHHBIX B HUX
METOJIOB JUTsSl PENICHUS] HHTEPECYIOIIEH Bac 3a/1auH.

10. BoisiBUTS YK€ NPEIOKEHHBIC PEIIEHHS O00HBIX 3a/1a4.

11. YcraHoBUTH MPOTHBOPEYHS B HAMICHHBIX HAYYHBIX paboTax.

©oNo A

[TpumepHBIe BOIIPOCHI, MOJIEKalIHe TPOpadbOTKe B OTYETE MO MPAKTHKE U TPH MOJITOTOBKE K POMEXKYTOUHON




HMuaukarop

Kon
JOCTHKEHHS O1eHOYHBIE CpeCTBa
MHIMKATOPa
KOMIIETCHIIUH
YK-4.3 [Ipencrasisier aTTeCcTalluu
pe3yIbTaThl 1. Tlpwu ucronp30BaHNK AHTIIOS3BIYHBIX 0a3 TAHHBIX U HAYYHBIX CETCH HAWTH yYCHBIX, 3aHUMAIOIIUXCSI
UCCIIENOBATENLCKOM U | MicCiIeIOBaHUAMM B 3a1aHHOM ITPeIMETHOM 00IaCTH.
IPOCKTHOM 2. 3anpocuTh MOJHBIE TEKCTHI HHTEPECYIOIINX BaC paboT, €CIM 3TH pabOTHI HE MPEICTaBIEHBI B OTKPBHITOM JIOCTYIIE.
ACATCIPHOCTH Ha 3. 3axaBarh aBTOpaM BOTIPOCHI [0 COAEPKAHMIO UX paboThl. OCTaBUTh OT3BIB KAK MHHUMYM Ha OJIHY HAYYHYIO CTATHIO.
pasIHIHBIX 4. Tlpu MCIIOJIB30BAHMHU AHITIOA3BIYHBIX 0a3 JAHHBIX M HAyYHBIX CETEM HAWTH YYEHBIX, 3aHMMAIOIIHXCS
Ty O HBIX UCCIIEIOBAHUAMY B 3aJaHHOM IIPEAMETHOM 00/1aCTH.
MCPOTIPUATHAX, 5. 3anpocuTh MOJHBIE TEKCTHI HHTEPECYIOIINX Bac paboT, eciu 3T paboThI HE TPEICTABICHBI B OTKPBITOM JOCTYIIE.
yHacTeyer b 6. 3amaBarh aBTOpaM BOIIPOCHI MO COACPIKAHHIO UX PAOOTHL.
aKaJeMHYCCKHX U
7. OcCTaBHUTE OT3BIB Kak MHWHHMYM Ha OJJHY HAYUHYIO CTaTbIO.
pohecCHOHATBHBIX
TMCKYCCHSX Ha 8. CdopmMynupoBaTh 11e1b UCCIETOBAHUSL.
PYCCKOM 1 9. BbsBHUTH 3a1a4H, KOTOPBIE TOTPEOYIOTCS TSI TOCTHXKEHHUS [IEJTU UCCIICOBAHMS.
MHOCTPAHHOM SI3BIKAX HameTurts METO/bI, KOTOPLIC 6y,[[yT HCIIOJIB30BaHbI AJ1d PCIICHUA ITOCTABJICHHBIX 3a/1ay.
YK-4.2 CocTaBinser 1eI0BYIO
JIOKYMEHTAIIUIO,
CO3/Ia€T pa3IHYHbIC
aKaJeMHYCCKHE W
podeccCroHaTbHbIC
TEKCThI Ha PyCCKOM M
MHOCTPAHHOM SI3bIKaX
VK-4.3 IIpencraBnser
pe3yJbTaThl
HCCIIEI0BATEIbCKON U
MPOEKTHOU
JeATeIILHOCTH Ha
Pa3IUYHBIX
My OTMIHBIX
MEpONPUSITHSIX,

y4acTBYET B
AKAACMHUYCCKUX U
poheCcCHOHANTBHBIX
JIUCKYCCHSIX Ha
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YK-5 Cnoco0en aHAJIM3HPOBATH M YUH

TBIBATh Pa3HO00pa3ne KyJbTYP B Ipolecce MeKKYJIbTYPHOIO B3aUMOIelCTBAS

OcHo8bl HAYYHOU KOMMYHUKAYUU

YK-5.1 OpueHTtupyetcs B TeopeTnueckue BOIPOCHL:
MEXKKYJIbTYPHBIX 1. KiroueBble NPUHIMIBI MEXKIYHAPOJHOW HAYIHON KOMMYHHUKAITHH.
KOMMYHHKaIUAX Ha 2. OcoGEHHOCTH COBPEMEHHON HH(OPMAIIMOHHON CPE/Ibl HAYYHOM KOMMYHHUKALMH.
OCHOBC aHaT3a 3. DIeKTpoHHbIC OUOIHOTCYHBIC CHCTEMBI
CMBICJIOBBIX CBS3CH 4. PedepatuHble 6a3pl nannbIx Web of Science u Scopus, PUHLI. ITowck n ananu3s uHpOpMaLKH.
COBPEMEHHOU
MOJIMKYJBTYPBI 1
TIOJIHSI3BIYHS
YK-5.2 Brageer HaBpiKamMu TeopeTnueckue BOIPOCHL:
TOJICPAHTHOTO 1. Druka HaydHOM KOMMYHHKAIMU. HpaBCTBEHHBIE OCHOBBI HAYYHON KOMMYHHKALIUH.
MOBCJCHHUS 1IpH 2. TlpaBuia 1€I0BOr0 3THKETA B HAYYHOW KOMMYHHKAIIUH.
BBITTOJTHEHUU
npodecCHOHANTBHBIX
3a1a4
Hnocmpannwtil a3vix 8 npogheccuonanbrou oessmenbHocmu
YK-5.1 OpueHTtupyercs B
MEXXKYJIBTYPHBIX .
[epevens npakTUYECKUX 3aJaHUN
KOMMYHHKALIUSIX Ha . .
1.IlpounTaiiTe ¥ MPOAHATNZUPYHTE TEKCT
OCHOBE aHaJN3a .
CMBICIIOBEIX CBSI3CH (rpaMmaTHYecKre KOHCTPYKLUH U KJIHIIE, XapaKTEePHBIE AJIs IEJI0OBOIM KOPPECIIOHACHLIUH).
COBDEMEHHOI 2.ITocTaBbTe MpeNIOKEHUS B IPABMIILHOM TIOPSIJIKE, YTOOBI COCTABHUTD JUAJIOTH.
P 3.Hamumure neixoBoe muchMo Mo YKa3aHHOM TeMe.
TOJIMKYJIBTYPBI 1
TIOJIVSI3BIYHS
VK-5.2 Brianeer HaBbIKaMu

TOJIEPAHTHOTO
MOBEJICHUS TIPU
BBITIOJTHCHU U
poheCcCHOHANTBHBIX
3a1a4

[TepeueHb NpakTUUECKUX 3aJaHUN

1.CocTaBbTe CITMCOK CIOB M BRIPAXKEHUH 110 YKa3aHHOH TeMe.

2.JlonoaHNTE UAaJIoT HEIOCTAIOMIMMH PETIMKaMU, XapaKTePHBIMH IS I€JIOBOT'O OOLCHHMS.

3. CocTaBbTe A€I0BOE MUCHMO, HCIIONB3YS TPaMMaTHYECKHE KOHCTPYKIMHU U KITUILE, XapaKTepPHbIE AJISl pe4eBOTO
3THKETA JIEJIOBOTO OOIIEHMS.




K Nupuxarop
o JOCTIKEHHUS O1neHOYHBIE CPENICTBA
WHIUKATOPa
KOMIIETCHLIUI
YK-6: CniocoGeH onpee/isiTh M peaiM30BbIBATH IPHOPUTETHI COOCTBEHHOI /1esiTeJIbHOCTH U CIIOCO0b] ee COBePIIEHCTBOBAHMS HA OCHOBE CAMOOLEHKH
Memoodonozus u memoowvl HAYYHO20 UCCTE008AHUSL
YK-6.1 Onpenensier [IpakTuyeckue 3agaHus
o0Opa3zoBaTebHbIE [Ipaktudeckoe 3aganue Ne7
MOTPEOHOCTH U Bri0pats u3 pe3ynbraToB BeimonaHeHus | u 2 3amanuii 4-5 crarelt, Hanbosee GIM3KO MOAXOISAIINX 110 TEMAaTHKE K
CHoco0bI BaIllleMy Hay4HOMY HCCIIEIOBaHMIO. BRIIennTh, KaKyto HOBYIO HH(POPMALUIO 00 00BEKTE U MPEIMETE UCCICAOBAHMS, a
COBEpPILICHCTBOBAHUSl | TAK)KE MCIIOJB3YEMBIX METO/IaX BBl U3 HUX Y3HAIIH, YTO, MO BallleMy MHEHHUIO, BAM HEOOXOAUMO OYyAeT U3Y4UTh, B
COOCTBEHHOH (B TOM MPOLIECCE BHIMOJIHEHHS HAYYHOT'O UCCIIEIOBAHUS.
qHcie Bomnpocs! a5 npoBeaeHus 3aueTa
npodeccuonansHoi) | 1. Knaccudukanus Hay9HBIX KOH(PEPEHIMIA.
JACATCIPHOCTH Ha 2. Kak HaiiTi uH(pOPMAIHIO 0 HayYHBIX KOH(pepeHnusx? [To KakuM KPUTEPHAM BBIOPATh KOH(DEPEHIHIO IS yUacTHs?
OCHOBC CaMOONCHKH 3. Kak mojarte Marepualisl JUisl y9acTus B KOH(EpEHIHn?
YK-6.2 Beibupaer u 4. Bubl U3qaHH.
peayn3yeT € Kak xmaccuumupyroTcst u3aHus 1Mo IPUHAIIEKHOCTA K CUCTEMaM HAyYHOTO IUTHPOBAHNS?
HCIIOJIB30BaHNEM IIpakTrueckue 3anaHus
UHCTPYMCHTOB ITpaktuueckoe 3aganue Ned
HEIPEPBIBHOTO OxapakTepHu3yHTe 3HAUMMOCTB BBIIOJIHAEMOr0 BAMH HayYHOI'O MCCIICOBAaHNUS Ha Ballle CaMOPa3BUTHE, TEKYILYIO U
obpa3soBaHus Oynymryro mpohecCHOHANBHYIO IeITEeIHHOCTD, TOBBIIICHHE KBATU(PUKAIIUN U TPO(ECCHOHANTBHEIN POCT.
BO3MOXXHOCTHU
pasBUTHS
po(heCCUOHATBHBIX
KOMIIETEHIIUHN U
COLIMAJIbHBIX HAaBBIKOB
YK-6.3 BricTpanBaer rubKyro
pohecCHOHANBHYIO
TPAEKTOPHIO C yUETOM
HaKOIJICHHOTO OIBITa
podeCCHOHATEHOM
JeSITeTbHOCTH,
JUHAMUYHO
M3MEHSIOLNXCS
TpeOOBaHMI phIHKA
TpY/ia ¥ CTPATETHH
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JIMYHOI'O pa3BUTHUA

OBENPO®ECCHUOHAJIBHBIE KOMIIETEHIINHN

OIIK-1 Cnoco0eH (popMyJHPOBATH IeJH U 3aa4H MCCIeI0BaHNs, BHISBJIATH NPHOPHUTETHI pellleHUsI 3a/1a4, BHIOHPATH KPUTEPHUH OLIEHKH

Memooonozus u Memoovl HAYUHO20 UCCIEO0B8AHUSL

OIIK-1.1 Hcnonp3yet MeTo bl Bomnpocs! a5 npoBeeHus 3a4era
Hay4HOIO 1. Yro Takoe Hayka U Kakue (GpyHKIMH OHA BHIIOIHSIET?
HCCJIICAOBAHUS UL 2. Uto moHUMaeTCcs 10/l HAYYHOU JEATEIbHOCTBIO U KaKK€ dTallbl MOXKHO BBIICJIUTh B HAYUHOM HACclIenoBaHun?
peLICHUs HPCV)@IGM 3. Yro Takoe mpobiemMa u 3a/1a4a HayqHOTO UCCIIE0BAHUSA?
COBPCMCHHOU 4. Yo Takoe 0ObEKT M HpeaMET HAYYHOTO UCCIIEI0BAHU?
SHCPICTHKH 5. OGIeHayYHbIe METO/IBI HCCIICIOBAHHS.
6. KoHKpeTHO-HayYHbIe METOIbI HCCIICTOBAHHS.
7. Kakuie MeTO/Ibl HCCIICTIOBAHMUSI OTHOCATCS K AMIMPUIECKOMY YPOBHIO?
OIlK-1.2 CrnocobeH [IpakTuueckue 3ananus
(dhopMynupOBaTh [Ipaktrnueckoe 3aganue No4

KPUTEPHUHU OLICHKH
3¢ heKTUBHOCTH Iy TeH
pelieHus
MOCTABJICHHBIX 33124

Ha ocHoBe pe3ysbpTaToB, MOJyYEHHBIX B 3aJaHUM 3, COCTaBUTh CUMIUICKCHBIH IUIaH SKCIIEPUMEHTA JUIs ONIpee/ICHUS
TAKOTO 3HAYEHUS pacxojioB B ropenkax 3 u 4 (hakropsl X; 1 X,), IPH KOTOPBIX TEMIIEpaTypa B KOHTPOJIUPYEMOH TOUKE
JOCTUraeT ONTUMAJIBHOTO 3HAYEHUS Xy

Bomnpocs! ass npoBeeHus 3a4era

1. Jlnst wero uCmonb3yeTcs: CHMIDIEKCHOE TUTAHHPOBAHKE SKCIIEPUMEHTA?

2. Kak coCTaBIsIeTCsl CUMILIEKCHBIHN TUIaH DKCIIEPUMEHTA?

3. Kak, ucrnosib3ysi CHMILIEKCHOE TUIAHUPOBAHUE, HAWTH ONTUMAIIBHOE 3HAYEHUE (PYHKIIMM OTKIIUKA?

COGp@MeHHble I’lp06]l€/l/lbl menjoorepcemuKku, menjiomexHuKu u MeniomexHonN02Ul

OIIK-1.1

Hcnons3yeT MeTobl
Hay4HOT'O
HCCIIEJOBAHUS IS
petieHus npodiaem
COBpPEMEHHOMU
3HEPreTUKU

IIpumepHOE npakTHYECKOE 3aJJaHNEe K aTTECTALlUH:

1. Omnpenmenuts KOIHYECTBO MAPa, BEIPAOATHIBAEMOT0 KOTIIOM-YTHIM3aTOPOM, YCTAHOBICHHBIM 38 MaPTECHOBCKOM
MeYbI0, a TAK)KE PACCUYUTATh TOJOBYIO IKOHOMHIO TOIUIMBA (TIPUPOAHOTO rasa). MicxoaHbie JaHHBIE: HaYaTbHAas
Temrneparypa ra3os trl = 700 °C; koneunas temneparypa ra3os tr2 = 160 °C; o6bemHbIi pacxon razoB Vr = 12000
M3/4; naBjieHue mapa, BeipadaThiBaeMOro KoTiIoM-yruiausatopom P = 40-105 Ia (40 ara).

2. Onpenenuts SKOHOMUYECKYIO 3P (HEKTUBHOCTD TIPUMEHEHHUS TEIJIOBON M30JIAIIUK APONPoBoaa. CXO/IHbIE JaHHbIE:
BHYTpEHHHI AuameTtp naponposoaa d1 = 200 mm; Hapy>kHBIH nuameTrp naponposoja d2 =210 MM; TONIIMHA U30JISALUN
(mutakoBatkl) U3 = 50 MM; qraMeTp TpyOonpoBoa B u3oisinuu d3 = 310 mm; anmuaa naporpososa 1 = 100 w;

ko3 duiment rernoornayn ot napa K crerke ol = 80 Br/(m 2 °C); k02 dUIMEHT TEII00T/Ia4M OT IIOBEPXHOCTH
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MaponpoBo/ia K OKpykaromeMy Bo3ayxy a2 = 8 Br/(m 2 °C); gasnenue mapa B nmaponposoje Pro = 10-105 ITa (10 ara);
TeMImeparypa neperperoro napa tae = 400 °C.

3. CocraButh TeruioBoii 6ananc u paccuntars KI1JI ne4Hoii ycTaHOBKH 6 THIIM3AIMHK TEMUIOThHI YXOIAIIMX Ta30B U C
YTWIM3ALUEH TETUIOThl YXOIIIUX I'a30B 3a CUET NIPUMEHEHH TeTI0(UKALMOHHOTO SKOHOMal3epa. MIcxoaHble JaHHbIE
MPOM3BOJAUTENBHOCTE KO PHUIMEHT N30bITKA BO3AyXa B paboueii kamepe o = 1,1; TemnepaTypa AyTheBOTO BO3AyXa tB =
30 °C TeopeTHuecKui pacxoa Bo3ayxa st ropeHus o VB = 8,5 M 3 /M HauanbHas TemrepaTypa 3aroroBok M = 20 °C;
KOHEYHas TeMIlepaTypa HarpeTsix 3arotoBok t'"'mM = 700 °C; 00beM mpoyKToB cropanus (yxoAsmux ra3o) Vr =10 m 3
/M 3 ; Temneparypa tormsa tt = 20 °C; TemoeMkocTh Tornea Ct = 1,26 kJx/(xr © Temiieparypa yXoIsIux ra3os; 0e3
YTUIIU3aUH TEIUIOTHI ¢ yTuin3anue Temnotsl t"yx = 150 °C.

4. OrmpenenanTs KOIMIECTBO 00Pa3yIONIMXCsI BOISHBIX MAPOB BCKUIIAHUS B cenaparope. McxoaHble JaHHbIe: IaBICHHC
KOHJIeHcaTa, nmocTymaroniero B cenaparop P1 = 0,6 Mlla (6 ata) npu tanl = 158,1 °C; naBnenue B cenaparope P2 = 0,2
MIla (2 ara) mpu tan2 = 120 °C; sHTanenus mapa i" = 2706,9 k/x/kr; pacxon konaencara Gk = 10000 kr/4 (2,8 kr/c).
5. TerumoTexHOJOTHYECKast YCTAHOBKA CHA0KAETCs TApOM U3 aponpoBoIa, umeromniero nasierne P1. C momMomniso
PEeAyKIMOHHOTO 34 KilanaHa qaBieHue cHikaeTcs 10 P2. Pacxon mapa D = 10 1/4. OnpenenuTth MOTePro SHEPTUU U
TOIUIMBA B pe3yNbTaTe ApocceNupoBanus napa. Mcxonusie nannsle: [lapamerpsl mapa B mapomnpoBoje: qaBnenue P1 =
1,2 MIla, Temnepatypa napa tne = 216 °C, sHransnus napa ine = 2913 k/[x/kr . [lapamerps! mapa B
TEIUIOTEXHOJIOTHYECKON ycTaHOBKe: fMaBienne napa P2 = 0,2 MIla; saransnus mapa i" = 2708 xJx/kr .

OIlIK-1.2

Cnocoben
bopmynupoBartb
KPHUTEPHH OLICHKU
a¢dheKTUBHOCTH TTyTeH
peleHus
MOCTaBJICHHBIX 33124

[IpumepHOE pakTHYecKOe 3aJjaHNe K aTTeCTallUH:

1. DueproahGeKTHBHOCTH UCIOIB30BAHMS TPUPOAHOTO Ta3a. [[pUpoIHbIi ra3 Kak pecypc U SHEPTOHOCHTEITb.
TpaHCTIOPTHBIE M SHEPTETHYECKHE CBOMCTBA MPUPOAHOTO raza. CocTaB MPUPOTHBIX Ta30B M OCOOEHHOCTH €r0
npumeHeHus. ['a30Bbie MOTpeOUTENN HA MPOMBIIIICHHOM MPEANPUITAN. BO3MOXKHBIE 3aMEHUTENN TIPUPOTHOTO Ta3a.
BropuuHble TOMMBHBIE Ta3bl, KX CBOMCTBA M BO3MOXXHOCTH 3aMEHBI IPUPOAHOTO raza. TemIoTexHoIornyeckue
MOTPEOUTENH MPUPOTHOTO Ta3a U UX XapakrepucTuku. OOOCHOBAHHOCTH HOPM MOTPEOIICHNUS MPUPOITHOTO raza.
O00CHOBaHHOCTH IPUMEHEHHS PUPOIHOTO T'a3a B TEXHOJIOTHUECKUX U SHEPreTHUecKuX npoueccax. OueHkn

3¢ (PEeKTUBHOCTH MPUMEHEHUS MTPUPOTHOTO Tra3a. OCHOBHBIC HAYYHBIE TTPOOIEMBI M 33J]a4H B HCIIOIH30BAHUN
MIPUPOJTHOTO Ta3a.

2. DueprodhHeKTHBHOCTD UCIIONB30BAHUS YIiiei. DHEPreTHIECKUE YIJIU U UX PUMEHEHHE B TEIUIOAHEPTeTHKE.
Pecypchl 1 cocTaBbl SHepreTryeckux yriei. OcoOeHHOCTH IPUMEHEHUSI yIilel pa3HbIX COCTAaBOB U cBOicTB. CIOCOOBI 1
METO/IBI TOJITOTOBKU ¥ CKUTaHus Torunea. Onenku 3G dekTnBHOCTH HcTionb30Banus yriei. Kokcyrommecs yrim u
0Cc0OEHHOCTH UX NPUMEHEHHS. PoJIb KOKCYIOLIMXCSl yIiiel B TOIIMBHO-YHEPI€THUECKOM OajlaHce MPeaNpHUsITHS YePHOU
MeTaiTypruu. [1oAroToBKa KOKCYIOMUXCs YIIei K HCIOIb30BaHUIO B YEPHON METALTypriH. DKOJIOTHYECKHE TPOOTEMbI
MIPUMEHEHUS YTJIeH B MPOMBIIIJIEHHOCTH. be30TX0AHbIe TEXHOJIOTHH CKUTAHU yrieil. OCHOBHBIE MPOOIEMbI U HAyIHBIE
3a/1a4il IPUMEHEHNUS YIJIeH B IPOMBIIIIEHHOCTH.




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

3. TemIoBbIe HIEKTPHIECKAE CTAHIINH TPOMBIILUICHHBIX MPEANPUITHI U IPOOICMBI KOTEHEPAIIUH IIEKTPUYECKOM
sHeprud. Mecto u posib mpoMbIIUIeHHBIX TOC B TEIIOIHEPreTHUSCKOM KOMIUIEKCE MPOMBIIIIICHHOTO MPEANPHUSITHSL.
THITBI TEITOBBIX ANIEKTPUYECKUX cTaHIU. [TapoTypOnHHBIE CTAaHINK U UX CTPYKTypa. OCHOBHBIE TEXHUYECKHE
cucreMbl TOC. Anann3 a¢dekTuBHOCTH UKIIOB TOC. [IpobiaeMbl KoreHepariu dISKTPUISCKON SHEPTHH B
npowmsitieHHocTd. Hanpasienus nossimeHus 3¢ dpextuBHoctd TIOC. [IpobieMbl U epCneKTUBBI Pa3BUTHS U
COBEPIICHCTBOBAHHUS OCHOBHOTO O0OPY/I0BAaHUS JIEKTPHUUECKUX CTAHIMHA U TEXHOJOTHYECKHX cXeM. OCHOBHBIC
npoOJIEMbI U HAYYHBIE 33Ja9K POMBIIIJIEHHOTO MTPONU3BOJICTBA JIEKTPOIHEPTHH.

4. HepCHeKTI/IBI)I HCIOJIb30BAHUA HETPAAUIIMOHHBIX 1 BO306HOBJI$[CMLIX HUCTOYHUKOB DHEPTHUHU JIA 3H€pFOCHa6)KCHI/I$1
06’LCILI/IH€HHBIX 1 aBTOHOMHBIX HOTpC6I/ITCJICI7L OHpCI[CJICHI/IC HETPAAUIIMOHHBIX U BO306HOBH$ICMI>IX HCTOYHUKOB
sHeprun. OCHOBHBIE XapaKTEPUCTUKU HCTOYHUKOB SHEPrir. HeTpagunnoHHbIe M BO30OHOBIIEMbIE HCTOYHUKU SHEPTUH
1 TOIUIMBHO-OHEPTCTUYCCKUC 63HaHCI>I IIPOMBITIIJICHHBIX HpeﬂHpHﬂTHﬁ. OHCHKI/I BO3MOKHOCTH UCIIOJIb30BaHUA
HETpaJUIIUOHHBIX U BO306HOBH$1€MI)IX HNCTOYHUKOB SHEPTHUU B IIPOMBIIIJIICHHOCTH. OHCHKI/I S(IJ(I)CKTI/IBHOCTI/I
UCTIOJIb30BaHMS HETPAJUIMOHHBIX H BO30OOHOBIISIEMBIX HCTOYHHKOB SHEPTUH B IPOMBIIUICHHOCTH. OCHOBHBIE TIPOOIEMBI
Y Hay4HBIC 33]]a9H UCIIOJIb30BaHUS HETPAIUIMOHHBIX U BO30OHOBIISIEMBIX HCTOYHHKOB SHEPTHH B TPOMBIIUICHHOCTH.
5. DHeprocHabxeHue, sHeprocoepexeHre u SHepro3hHeKTHBHOCTH MPOMBIILICHHOTO KoMIuiekca. OnpeaeneHne
YHEPrOCHAOKEHUS, SHEProcOePeIKEHUS U SHEProdPPEKTUBHOCTH MTPOMBIILICHHOTO KoMIuIekca. OCHOBHBIE 3a1a4H U
poOJIEMbI IPOMBIIIJICHHOTO YHEPIOCHA0KEHUS. AHAIN3 SHEPTeTHIECKUX OaancoB npeanpustus. OCHOBHBIC 33/1a9U U
MPOOJIEMBI IHEPrOCOCPEIKEHHUS B IPOMBITIIEHHOCTH. OCHOBHBIC 3a/1a4¥ U TIPOOJIEMBI TIOBBIIICHUS
9HEProd(PpHEeKTHBHOCTH TETUIOIHEPTETUIECKOTO U TEINIOTEXHOJIIOTHYECKOT0 000pyIoBaHus. B3aumocsssn
9HEPrOCHAOKEHUsI, JHEprocOepexeHus u sHeprodpGekTuBHOCTH. OCHOBHBIE MTPOOIIEMBI M HAYYHBIE 3a/1a91
IHEPrOCHAOKEHUSI, IHEPrOCOCPSIKEHHUS U IHEPTroIPPEKTUBHOCTH B IIPOMBIIIIIICHHOCTH.

6. 9HepFeTI/IKa, OKOJIOTHA U DKOHOMHKA B IPOMBINIJICHHOCTH. HpOMLIIHJ'IeHHOG MMPOU3BOJCTBO U €0 SHEPIrETUICCKUE,
IKOJIOTUYECKHE H IKOHOMUYECKHE aclIeKThl. B3aMOCBA3b SHEPreTHIECKHX, IKOJIOTHUSCKHX U SKOHOMUYECKHX
XapaKTePUCTHK MPOMBIIIICHHOTO pou3BocTBa. Kpurepun 3 HeKTHBHOCTH IHEPreTHYECKUE, IKOIOTHYECKUE U
IKOHOMHYECKUE U MX B3aUMOCBSI3b. JKOJIIOTHYECKUE MPOOJIEMbI TEIIIOOHEPTreTHKY 3a/1auu pa3paboTKH OE30TXOIHBIX,
9HEProd(pHEeKTHBHBIX U FIKOIOTUYECKH YUCTHIX TEXHOJIOTHI. 3aJa4k SHEProodecnedeHust 0€30TXOAHBIX TEXHOJIOTHI 1
KPUTEPHH MHHHUMYyMa SHEPronotpedaeHus. 3a1auu nepepadboTKi HaKOIUICHHBIX 0TX0/10B. OCHOBHBIE TPOOJIEMBI U
HaY4HbIC 3aJa4M COBCPUICHCTBOBAHUA JSHEPIrE€TUYCCKUX, DOKOJIOTMYCCKUX U OKOHOMHNYCCKUX aCIICKTOB IIPOMBIIIJICHHOT'O
HPOU3BO/ICTBA.

7. CucreMsl MPOU3BOJCTBA U paCIIpe/ieleHus TeIoThl. CTPYKTYpa CHCTEM IPOMBIILIEHHOTO ¥ KOMMYHAJILHOTO
TeriocHa0kenus. TermoBeie CTaHIIMHX MPOMU3BOACTBA TCIIJIOTHI. THBI NICTOYHUKOB TEIIIOBOM OHEPruu B
HPOMBIIIIEHHOCTH. D()(PEKTUBHOCTB MPOU3BOACTBA TEIUIOBOI SHEPriU. TeIIOBbIE CETH M TPAHCIIOPT TEIIOTHI B
HPOMBIINIJICHHOCTH M KOMMYHAJIbHOM X03siicTBe. [loTpeOuTenu TenioBoii JHEPruu B IPOMBIIICHHOCTH U




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

KOMMYHaJIbHOM X03s1cTBe. [Ipobmemsr 3¢ hekTHBHOCTH TPOM3BOACTBA U IOTPEOIEHHUS TETTIOBOM SHEPTHH.
LlenTpanu3oBaHHOE TeruoxaagocHaokeHne. OCHOBHBIE POOIEMBl U HAYYHBIE 3824l TEIUIOCHAOKEHHS B
MPOMBIIIUICHHOCTA ¥ KOMMYHAJTbHOM XO3SHCTBE.

8. CucreMsl IPOM3BOJICTBA M PACIIPEIEIICHHUS CKATOTO BO3/yXa U MPOIYKTOB €ro paseieHus. CxKaTblii BO3IyX KaK
MPOMBIIIIICHHBIN SHEPTOHOCUTENb, €T0 OCHOBHBIC XapaKTePUCTUKU. MaciTaObl MPOU3BOJICTBA CKATOTO BO3yXa B
MPOMBIIIIEHHOCTH. CHCTEMBI IPOU3BOACTBA CKATOTO BO3AyXa. KoMmpeccopHbie 1 BO3AyX01yBHbIe cTaHIMH. OCHOBHOE
000pyI0BaHKEe IPOU3BOICTBA CIKATOTO BO3yXa M MPOAYKTOB ero pazneneHus. OneHkn 3G HEeKTHBHOCTH MPOU3BOICTBA
c)KaToro Bo3ayxa. PezepBbl sHEprocOepekeHus B MPOU3BOACTBE CKATOTO Bo3Ayxa. OCHOBHBIC TIPOOJIEMBI U HAYyYHEIC
3aJ]auy MPOU3BOJICTBA CKATOT'O BO3yXa.

9. Ouenkn 3 PEKTHBHOCTH UCTIOIB30BAHMA TEXHUYECKOU BOIBI. OCHOBHBIE TIPOGIIEMBI M HAYYHBIE 331491
MPOMBIIIIJICHHOTO BOJJOCHA0KEHHSI.

Hcemopus nayku

OIlK-1.1

Hcnonp3yeT MmeToabl
Hay4HOT'O
WCCIICJIOBAHUS IS
peteHus nmpodiaem
COBpPEMEHHOM
SHEPTeTUKH

[IpumepHOe pakTHYecKOoe 3aJjaHKe K aTTeCTallUuH:

1 [peamockulkn BO3HUKHOBEHUS U pa3BUTHS Hayku. COCTaB U CTPYKTypa coBpeMeHHOU HaykH. [IpoOieMbl cocTosHUS 1
pasBuTus Hayku. [IpoBecTr monCK MOMONHATENBHON HH(MOPMAITH 110 331aHHOH TeMe (paboTa ¢ bubmrorpapuaeckum
MaTepuaiaMHy, CIIPaBOUYHUKAMH, KaTaJOTaMH, CIIOBAPSIMH, SHIIUKIIOTIETUAMHU).

2 Hayka B antuaHoM mupe. Maremaruka, pusnka, Texauka u punocodus ApesHero Mupa.llpoBectu mouck
JIOTIOJTHUTENBbHON MH(pOpMauy 1o 3a1aHHOH Teme (paboTa ¢ Oubanorpadruyeckum MaTepuaraMy, CIPaBOYHUKAMH,
KaTaJIOTaMH, CJIOBAPSIMU, SHIIMKIIONIEANUSMHU).

3 Hayka B Cpennue Beka. Hayka B apabckom mupe. BuzanTuiickas Hayka. 3amaiHOeBpoIIelickas HayKa CpeHUK
BekoB.[IpoBecTH mouck nonoaHUTENHHON HH(POPMANINY TIO0 3aJaHHON TeMe (paboTa ¢ GubnrorpaduIecKum
MaTepHajaMu, ClIPaBOYHUKAMH, KaTaJoraMu, CIOBapsIMH, SHIUKIONEIUSIMH).

4 Hayka smoxu Bo3pokaenus. 3apokaeHue COBpeMeHHO# Hayku. M300peTeHne KHUTronedaTanusi. ACTpOHOMUS.
I'eorpaduueckne oTkpbITHs. [IpOBECTH IOMCK TOTMOIHUTENBHOM HHPOPMAIMH 1O 33/1aHHOH TeMe (paboTa ¢
OoubnuorpaduyeckuM MaTepraiaMy, CIIpaBOYHUKAMHU, KaTaJOraMu, CII0OBapsMH, SHIUKIONEIUSIMH).

5. Hayka snioxu [IpocBenienusi. HayuHast peBotO1Ms B €CTECTBO3HAHUU. Pa3BUTHE MaTeMaTUKU U €CTECTBO3HAHMUSI.
3apoxenrie poccuiickoi Hayku.[IpoBecTH MOUCK JIOTIOTHUTENFHON HH(DOpMAIIHHU 110 3a/1aHHOH TeMe (paboTa ¢
OoubnuorpaduueckuM MaTepragaMy, CIIPaBOYHUKAMH, KaTaJOraMu, CIIOBapsIMH, SHIUKIONEIUSIMH).

6. IIpombinuienHas pesomonus. Pazsutue texuuku. CoBpeMeHHas Hayka.lIpoBecTH MoMCK TONOTHUTEIBHON
WHPOPMAITUK 10 3aJaHHON TeMe (paboTa ¢ OubIMorpaguUecKuM MaTepraiaMu, CIPaBOYHIUKAMH, KaTajJoraMu,
CJIOBapsIMH, SHIMKIONECIUSIMN).

7. Vlcropust HayKH Kak crioco0 Mo3HaHUsI OCHOBHBIE STAllbl Pa3BUTUSI HAYKH U TEXHUKHU OT MEPBBIX NApOBBIX MAILIMH 10
COBPEMEHHBIX CHJIOBBIX YCTAHOBOK; POJIb APOBOTO JIBUTATENs B PA3BUTHU HAYKH U TEXHUKU; B3aUMHOE BIIMSIHUE
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JOCTIDKCHHI B 00JIACTH HAYKH ¥ TEXHUKH Ha M3MEHEHHE M PAa3BUTHE METOIOIOrHU HaykH. [IpoBecTH mouck
JIOTIOJTHUTENBHOM HH(pOpMAaLUK 10 3aJaHHON TeMe (padoTa ¢ OuOIMorpadhuueckuM MaTepHaiaMu, ClipaBOYHUKAMH,
KaTaJoraMH, CJIOBapsIMHU, SHIUKIIOTICAUSIMHU).

8. ®OpMBI ¥ CIOCOOBI HAYYHOTO MMO3HAHUS; CTPYKTYPUPOBAaHNE HAYYHBIX 3HAHUI U TEOPHii; COBPEMEHHbBIE METOIbI
cOopa HayuHOI HH(pOpPMALIUK ¥ TPOBECHUS HAYYHBIX HCCIICTOBAHMIA. DKCIICPUMEHT KaK OCHOBA Hay4YHBIX
UCCIICJIOBAHUIT; METO/Ibl TCOPETHYCCKUX M IKCTIEPUMEHTAIBHBIX UCCIICI0BAHMIT; TNITAHUPOBAHUE dKCTIepUMeHTa. Posb
Hay4YHOU MH(OPMAIMHU B Pa3BUTHHU HAYKH; LIEJTU U 33/1a4d HAYYHBIX UCCIICIOBAHMUIT; OCHOBHBIC ITAIlbl HAYYHO-
HCCIIEIOBATENILCKOM pabOThI;B3aHMOCBSI3b HAYKU U MPAKTHKH; POJIb KOMITBIOTEPHOTO MOJICTMPOBAHHS B COBPEMEHHBIX
UCCIICJIOBAHMUSX; METO/IbI aHAJIN3a PE3YJIbTATOB UCCIICOBAHUI M UX BIUSHUE HA JJOCTOBEPHOCTh MOJTYUSHHBIX
Pe3yJIbTaTOB;IIPOOIEMbI U TCHACHIUH Pa3BUTHSI METOJOJIOT MU HAYYHBIX 3HAHHI HA COBPEMEHHOM dTare. OCHOBHbIC
Hay4HBIC 33/1a41 TEIUIOIHEPIeTHKU U METO/IbI MX PELICHHUS; COBPEMEHHBIC HAyYHbIC TEXHOJIOTUH B TEIIOOHEPIeTHKE U
TernoTexHonorusx. [IpoBecTu morck JONMOTHUTENFHON HH(OpMAIINH 110 3aJaHHOM TeMe (paboTta ¢ Gubnuorpaduaeckum
MarepualiaMu, CIIPaBOYHMKAMH, KaTAJIOTaMH, CIIOBAPSIMHU, SHIIUKIIOTICIUSIMH).

OIIK-1.2

Criocoben
(hopmynpoBaTh
KPUTEPHUH OTIECHKH

3¢ HeKTUBHOCTH Iy TeH
pelieHus
MOCTABJICHHBIX 33124

[TpumepHBIE TECTOBBIC 3aAaHUS:

1. Y4eHsIii, KOTOPBII OTKPBLUT U CTPOTO HAYYHO OMHCAl HOBYIO 3BE3/y B co3Be3anu Kaccuoneun:
a) T. bpare; B) I'. 'anmueid.

0) U. Kemutep;

2. HoBast MoJienib MHUpa, MOCTPOCHHAS HA TPEX 3aKOHAX JBIKCHHUS TUIAHET, Obla pa3paboTaHa:
a) T. bpare; B) I'. ['anmuneem.

0) U. Kerutepowm;

3. VueHbIil - U3rOTOBHUTENTh OYKOB U TEIECKOMA:

a) I'. 'amuneit; B) U. HeroToH.

0) X. JIunmepcxeii;

4. Co3pgaresieM HOBOM MEXaHUKH CUUTAIOT:

a) . Herorona; B) 1. Kerutepa.

0) I'. Tammtes;

5. [IpoBo3rnaiieHne TIIaBeHCTBAa METO/1a MHYKIIUH TPHHA/IIICIKUT:

a) ®. bakony;

0) P. dexapty;

B) 1. HetoTomny.

6. HammpaBneHue B eCTeCTBO3HaHUH, PACCMaTPUBABIIIEE KUBYIO IPUPOAY € TIO3UIMH (HUUKH, HA3bIBACTCS:
a) ATpodusuka; B) Gpuiocopusi.

0) conmanbHas Gu3mKa;
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7. YUeHBIH, KOTOPHII BBEJI HOBOE TIOHATHE HHEPITUH H JIp.:

a) U. Hetoron; B) I. JleitOnu.

0) ®. bakos;

8. lMonsTre «uddepeHmam kak oOIeHAYIHbIA TEPMHUH BBEIT:

a) U. Hetoron; B) I. JleitOnu.

0) ®. bakon;

9. YueHsblif, KOTOPBIiA pa3pabaThIBai HAyKy O ABMYKEHHH TEJI TIOJT ICHCTBHEM MPHIOKEHHBIX CHJI (IMHAMHKA),
chopMynHupoBaJI IEPBbIE 3aKOHBI CBOOOJHOTO MAACHU TeJ, JaJ CTPOrYI0 ()OPMYJINPOBKY NOHSATHIA CKOPOCTH U
YCKOPEHHSI, 0CO3HAII pelIaroliee 3HaueHHe CBOMCTBA ABMKCHUS Tel (MHEPIIHIO):

a) U. Heioron; B) ®.b3KoH.

0) I'. Tanmurets;

10. YueHslii, KOTOPBIH T0Ka3all CYIIECTBOBAHHE TATOTCHHUS KaK YHUBEPCAILHON CHJIBI, COSTMHUI MEXaHMYECKYIO
¢dunocoduro P. Jlexapra, 3akonsl Kerepa o qukeHnH 1iaHeT ¥ 3akoHb! . [anmunest o 3eMHOM JBIKEHHH, CBEASI UX B
€AMHYIO0 BCEOOBEMITIOLIYIO TEOPHIO:

a) 1. Hetoron; B) ®@. bokoH.

0) I'. l'anmmiei;

11. Unest caMo10CTaTOUHOCTH MIPUPOABI, YIIPABISIOMIEH €CTECTBEHHBIMH, OObEKTUBHBIMH 3aKOHAMU. JTO:

a) MEXaHUIIM3M; B) KBAHTUTATUBHU3M.

0) HaTypanu3M;

12. YHuBepcanbHbIl METOJ KOJHYECTBEHHOTO COTIOCTABICHUS M OLIEHKH BCEX MPEAMETOB U SIBICHHH MHpPa, OTKa3 OT
KaueCTBEHHOI'O MBIIUIEHUS aHTUYHOCTH U CpeTHEBEKOBBS. JTO:

a) MEXaHUIIN3M; B) KBAHTHUTATUBH3M.

0) HaTypanu3M;

13. XKecTkas nerepMuHaLys BCEX ABICHUN U MPOIIECCOB B MUPE €CTECTBEHHBIMU NNPUYNHAMU, OIMCHIBAEMBIMU C
MTOMOIIIBIO 3aKOHOB MEXAHUKHU:

a) MEXaHUIIN3M;

0) NpUYKMHHO-CIIEICTBEHHBI aBTOMATHU3M;

B) aHAITUTHU3M.

14. Tlpupona ecTb COBEpPIICHHBIM 00pa30M YHOPSIOUEHHBIH MEXaHN3M, TTOTIYMHSAIONIUICI MaTeMaTHIECKUM 3aKOHAM U
MIOCTH>KMMBIN HAYKOM, KaK CUMTAJI:

a) P. lexapr; B) U. HrproToH.

6) H. Konepuuxk;

15. ITpoMBITIUIEHHBIH TIEPEBOPOT HAYAJICS C TIporpecca:
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a) B TEKCTUIBHOM MIPOMBIIUIEHHOCTH;

0) B KpyIIHOM MIPOHM3BO/ICTBE;

B) B PEMECIIEHHOM MPOU3BOJICTBE.

16. JIns mpomsBoacTBa y3op4areix Tkanei (1805) Obu1 m300peTeH:

a) MPSIIUIIBHBIN CTaHOK «J[>KeHHM;

0) MIOJIb-MaIlIMHA;

B) cTaHok JKakkappma.

17. B 1785 r. Oblna ucmonp30BaHa nepBas maposasi MammHa. Ee coznaTens:

a) Jlx. Yaiit; B) T. bpare.

0) P. boiins;

18. B 1807 r. 8 CILIA ©bL1 CKOHCTPYHMPOBAH M UCITBITaH HA peke | yI30H mepBeIil B MUpE apOXO0.I; IPHHIIUI ITAPOBOH
MalllUHbI B HEM HCIIOJIb30BaJI:

a) P. ®ynrown; B) P. boitns.

0) JIx. Yaiir;

19. Ilepexon MaTepraIbLHOTO IPOM3BOICTBA C MaHY(AKTYPHON CTYNIEHH HA MAIIMHHYIO HA3BIBACTCS:

a) IPOMBIIIIJIEHHOW PEBOJTIOIUCH;

0) MOJIMTUYECKOH PEBOIIOLINEH;

B) TIApPOBOY PEBOJTFOIIHEH.

20. IlpumeHeHre B JOMEHHOM JieJie IUINHIPHYECKUX BO3yX0IyBOK, TPUBOANMBIX B J€fCTBHE MAapOBBIMU MallliHAMH,
MPOM30ILIO BIEPBHIE:

a) Bo @panmuuy; B) B Poccnm.

0) B AHIIINY;

21. Ileus, monyumBIIas Ha3BaHUE MMy IMEHTOBOH (0T aHrJI, to puddle - nepeMernuBarte), Obliia H300peTEHA:
a) I'. Koptom; B) XK. Jlenyapom.

0) b. SIxo6w;

22. B 1785 r. XK-I1. branmap u3o0pert:

a) MapartoT; B) BEIOCHIIE.

0) BO3myLIHBIH 1mIap;

23. llex u many(hakTypa pa3Indainch:

a) XapakTepoM IPOU3BOJICTBEHHOTO Mpoliecca U popMaMu COOCTBEHHOCTH;

0) py4HBIM TPYJOM, HHCTPYMEHTAIBHBIM POU3BOACTBOM;

B) HAJIMYMEM MAIlIWH apOBOTO THIIA.

24. B Poccuto cucreMy cBeTCKOro 00pa3oBaHus M MPOecCHOHAIBHYIO JIESTEILHOCTh MPUHECIIA JT0Xa:
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a) Iletpa I; B) Hukomas .

0) Exarepunsi [

25. B 1760 r. pekropoM MOCKOBCKOT'O YHHBEPCUTETA CTAN:

a) A.K. Hapros; B) K.I'. PazymoBckwmii.

0) M.B. JlomoHOCOB;

26. Opannysckuii yuensiit 11. Jlannac Ha3Ban yuutenem MareMaTuku BTopoi nojoBuHsl X VIII B.:

a) M.B. Jlomonocoga; B) K.I'. PasymoBckoro.

0) JI. Diinepa;

27. HayuHoe npubopocTpocHue B Poccuu CBA3aHO ¢ UMCHAMH:

a) A.K. Haprosa, M.B. JlomoHOCOBa;

0) K.I'. Pazymosckoro, A.C. [lomnosa;

B) B.H. Tatumesa, C.I1. Kpamennukosa.

28. AreMomeT (TIpuOOp S aBTOMAaTUYECKOI0 U3MEPEHHUS CKOPOCTH BETPa U U3MCHEHHUS €TI0 HalPaBJICHUS) H300pe:
a) M.B. Jlomonocos; B) A.K. Hapros.

0) W.I1. KynuOumn;

29. B xonne 1890-x rr. nuzobperarens . MoacuH CKOHCTPYHPOBa CTAHOK, KOTOPBIH MPUBEN K CO3JIAHHIO HOBBIX THUIIOB
MeTaII000padaTHIBAIOIINX CTAHKOB, T.€. K PA3BUTHIO MAITUHOCTPOEHHS. DTOT CTAHOK Ha3bIBAJICA:

a) TOKapHO-BUHTOPE3HBII C CAMOXOJIHBIM CYTIIIOPTOM;

0) dpesepHsIii;

B) CTPOTAJILHBIH.

OIIK-2 — Cnioco6eH NpUMEHATh COBPeMEHHbIe MeTO/Ibl HCC/IeJOBAHNS, OLIEHUBATH U MPEICTABJIATH Pe3yJbTAThI BbINOJHEHHOH padoThl

AemomammupoeaHHble cucmembvl ynpaejleHust mexnojlocudecKumu npoyeccamu 6 menjilodnepeemuxe

OIIK-2.1

Briboupaer u
NpUMEHSeT
COBpPEMEHHBIE METO/IbI
TEOPETUYECKUX U
9KCTIEPUMEHTAIILHBIX
HCCIIEA0BAHUM C
YUETOM
ABTOMAaTH3UPOBAaHHBIX
Y KOMITBIOTEPHBIX
CpezcTB

HepequL TCOPCTUYCCKHUX BOIIPOCOB K 3a4YCTYy:

. YKaxuTe onpeneneHus JUisl MOHATHI «IKCIEPUMEHT» U «HAOTIOACHHEY.

. [IpuBeuTe mpoLeAypsl 0TCEBA TPYOBIX MOTPEIIHOCTEMH.

. [IpuBenuTe mporeaypsl ONpeIeeHUs BIIa pacCpeIeICHuUS.

. Oxapaktepusyiite Mepsl CXOACTBa: KOI(DPHUIHEHTHI TOA0OHS.

. OxapakTepusyiTe Mephl CX0ICTBA: KO (OUIIMEHTHI CBS3H.

. Oxapaktepu3syiite Mepsbl CXOACTBa: KOI(PPHUIIMEHTHI paCCTOSHUS.

. [IpuBenuTe anrOpuUTM IPOLEIYPHI KJIACTEPU3AIIUU 110 PACCTOSHHUIO.

. [IpuBenuTe anropuT™ Npoueaypbl KJacTepu3alid METOAOM BPOIIaBCKOW TAKCOHOMUMU.

01N DN AW —
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9. IlpuBennTe aJIrOPUTM MPOLIENYPHI KJIACTEPU3ALMN METOAOM KOPPEISILIMOHHBIX TUIESA.
10. IIpuBeauTE AITOPUTM IIPOIIEIYPBI METOAA K-CpeTHuX.
11. Ha3oBuTe BUJIbI pETPECCUOHHBIX MOJIEIEH.
12. Ilepeuncaute NpeaNOChIIKM METO/1a HAUMEHBILIUX KBAPATOB.
[IepeueHb NpakTUYECKUX 3aJaHUMN JJIs 3a4eTa:
3amanus 1. O60CHOBATH BHIOOD C YKa3aHUEM MPEUMYIIECTB M HEJOCTATKOB MPOTPAMMHBIX MPOIYKTOB IS
00pabOTKU JaHHBIX, ITOJyYEHHBIX B X0/1€ SKCIIEPUMEHTA C TOMOILbIO aBTOMAaTU3UPOBAHHON CUCTEMbI HAYUHBIX
HCCIIE0BAHUN.
JU1s MICXOTHBIX JTAaHHBIX BBIIOJHUTE: 1) pacdyeT MpOCThIX CTENEHHBIX CPEIHHUX, MOy, MEIUaHy, oKa3aTenen
BapHalllM U paccesHus; 2) 0TCEB rpyObIX MorpenrHocTel no ctaTucTuke CThIOJEHTA, IPU 3TOM: a) Ha KaKJI0M
11are UTEPalK BHIYUCIUTE BHIOOPOUHBIE XapaKTEPUCTUKH, 0000IIatole ToKa3aTes I , oKa3aTeau Bapualuy;
0) mocTpoiiTe MaTpHUIly HAOJIFOICHUI TTOCIIE OTCEBA; B) OTOOpa3UTE TCHICHITUIO BEIOOPOYHBIX XapaKTEPUCTHK,
000011a01MX TIOKa3aTeNnel, okaszaresneil Bapualii U TEMI U3MEHEHUS KaKJI0ro IoKa3arTest; 3) IpoBepKy
KPUTEPUEB COTJIacHsl JIIsl HOPMAJIbHOTO paclpeeIeHNs Ul UCXOHBIX JIaHHBIX J0 U MOCJIE OTCEBa, IPHU 3TOM:
a) MOCTpOMTe TabIMIIBI YacTOT; 0) paccunTaiiTe 3Ha4eHus cTatucTuk [Iupcona nu Konmmoroposa — CMupHOBa;
B) MIOCTPOMTE THCTOrPaMMBbl HaCTOT C TEOPETHUECKOM JIMHUEH TUIOTHOCTH HOPMaJIbHOTO pacipe/leleHUs

OIIK-2.2 OI_IeHI/IBaeT u HpI/IMepHOG 3aaHuC IJId TCOPECTUICCKOIO U SKCIICPUMECHTAJIBHOI'O UCCIICJOBAHUS:

NpeACTaBiIsIeT
pe3ynbTaThl
BBITIOJTHEHHOM paboTHI
B BHJIC OTYETOB U
Mpe3eHTalui

3aganue 1.

1. Pasmectute B pabodyeii Tabnuie nakera Statistica ncxoansie sMnupudeckue qanubie. 2. st HCXOAHBIX
AMITUPUYECKUX JAHHBIX OMPEICIUTE MpeIoiaracMyro (yHKIIHIO OTKINKA U Ha0op (hakTOpoB ¢
000CHOBaHMEM I10 CMBICITY 3aJauu. 3. /IJ11 MCXOHBIX TaHHBIX BHIMOJIHUTE MOCTPOEHHUE CTOIOYATHIX U
KpPYTOBBIX IMarpaMM, MUKTOrpapuKoB (TpH BUAA), MATPUUHBIX IPa@HUKOB U KOHTpOIbHBIX KapT [llyxapra.
ITonroroBeTe onrcanue MyHKTOB | 1 3 B BUJIE CIIaliIOB 2JIEKTPOHHOM MTPE3ECHTALINH.

2. 3ananwme 2. 1. Beioepure nienb co3ganuss ACHU no Tematuke BBITYCKHOW KBATH(DHKAITMOHHON paOOThI
COIJIaCHO MPUBEACHHOM cxeMe. 2. YkaxuTe HanOoJee 1enecoodpa3Hble MyTH JOCTHXKEHUS 1IeTH. 3.
YcTraHOBHTE B3aMMOCBSA3M MEXAY LEIIMU HAa PUCYHKE U IyTAMH UX JOCTHKEeHHM. 4. [loarotoBpTe
IIPE3EHTALMIO U JOKJIAJ.

INPOPECCHUOHAJIBHBIE KOMIIETEHIIMA

IIK-1 CniocoGeH K MPOBeACHUI0 AHATN3a HOBBIX HANIPABJICHUH HCCJIEOBAHMI B COOTBETCTBYIOLIEH 00J1aCTH 3HAHUI
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Tennomexnuueckue NPpUHYUnsvl oOpeanu3al

uu meniooobmena

IK-1.1

IIpoBoauT ananus
HOBBIX HaIlpaBICHUMN
KCCIIeIOBAaHU B
COOTBETCTBYIOILLIEH
o0JacT 3HaHUH U
bopmupyeT
MPOTPaMMBbI
MIPOBEAEHUS
HCCIIEIOBAaHU B
HOBBIX HaITPABIICHUSX

Ilpumepnuie 3a0anun 0na ammecmayuu:

1. Kak u3MeHseTcs 2HTponus s Mpu moaBoae TerioTel? A. YBenumumBaetcs B. Ymenbmaercs C. Ocraercs
HeusMeHHOU D. CTaHOBUTCS paBHOM HYJIIO

2. Jlna vero mpumensercs T-s auarpaMma IpU HCCIEIOBAaHUM TEPMOAMHAMHUYECKHX LUKIOB? OHa: A.
HarnsimHo mpezacraBisieT MpolLecchl MOABONA M OTBOJAA TEIUIOTHI, HMPEBpAlIeHHs TEIUIOTHI B pabory B.
XapakTepus3yeT SKOJIOIMYECKYK 4uCTOTYy TeruioBod MamuHbl C. Iloka3blBaeT MakCHMalbHOE JaBIICHUE
pabouero tena D. [lo3BossieT onpeaenuTh MOIHOCTh TETIOBOM MaIlTUHbI

3. KakoBbI KpUTHUECKHE MTapaMeTphl BOASHOTO napa tkp u pkp ? A. O°C, npubnuzurensHo 0,1 MIla B. 0°C,
22]1 MIla C. 374°C, 22,1 MIIa D. 100°C, npubmmsutensao O,1 MIla

4. Yto Takoe CKpbITas Teminora napoodOpazoBanus "r"? A. 3meHeHue sHTponuu npu KureHud B. DHeprus,
3aTpauyrMBaeMas Ha IPEOAOJEHHME CHJI B3aUMHOIO MNPUTSIKEHUS MOJIEKYN >KMJIKOCTU M Ha paciupenue C.
OHranbnus HacblmeHHoro napa D. Temora, 3aTpaunBaeMmas Ha HarpeBaHUE XXUAKOCTU 1O TEMIIEPATYpbI
HaCBILICHUS

5. Uem orpaHnyMBaeTcsi CTeNeHb cxaTus B KapOroparopHbeix JIBC? A. Harpy3koif Ha KpHBOIIMIHO-
maTyHHbeId MexaHusM 2 9 B. MomHocTtsio ctaprepa C. CamoBocmnameneHreM roproueii cmecu D. Otkazamu
CUCTEMBI 3a)KUTaHus

6. B uem npeumyniectsa napotypOuHHbIX ycTaHoBok (IITY) nepen auzensamu? A. Y IITY Beime k.1.1. B. ¥V
[TV nyudme skxonornyeckue nokazarenu C. Ilpome obcnmyxnBaHue, HUXKe TpeOOBaHMS K KBalu(UKaMH
nepconana D. B IITY ucnonesyercs 1t060e TOIUIMBO, 00JIbIIAsk €AMHUYHAS MOIIHOCTb arperaToB

7. KakoB mporiecc cxxatus Bo3[yxa B peaidbHOM Kommpeccope? A. mzorepmuueckuii B. anmnabatusiii C.
NONMUTPONHBEIN, n < 1,4 D. nonutponssiid, n > 1,4

8. Uemy paBHO abcontoTHOe nasieHue? A. MmaHomerpuueckoMy B. atmochepHomy C. MaHOMETpUUECKOMY
wioc atMocgeproe D. tuHaMuyeckoMy

9. Kak u3MeHsieTcst BSI3KOCTh HEC)KMMAEMOM KHUIKOCTHU MPH MOBBILIEHUH TeMIepaTypsl A. He u3Mensercs B.
yBenuuuBaeTcs C. ymenbiaercst D. mpubnmkaeTcst K HyIO

10. Yro Ttakoe xaBHTanMs? A. BBIAEIECHHE MY3BIPHKOB PACTBOPEHHOrO BO3Ayxa B. BblieNeHHE IMy3bIPbKOB
napa C. TypOynu3zanus TedeHus: D. BblIeneHUe My3BIPHKOB IMapa U CXJIONbIBAaHHE B 00JACTH MOBBILICHUS
JTaBJICHUS

11. Yro Takoe ruapaBiIuyecKuil yaap B Tpy0ax? A. pe3koe U3MEHEHHE JaBJICHHs NPU U3MEHEHUU CKOPOCTH
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TeueHus B. 3anonHeHue TpyOonpoBoaa KuAKOCTbI0 C. BBIIEICHUE U3 KHUIKOCTH PaCTBOPEHHOro Bo3ayxa D.
XOJIOAHOE KUIIEHUE KUAKOCTH

12. Kak u3meHseTcs BI3KOCTh I'a30B MIPU MOBHIIIEHUH TeMIepaTypbl? A. He u3Mensiercsa B. ysennuusaercs C.
yMmeHbIaercst D. npubnmkaeTcs K HyJIo

Ilpumep 3a0anusa na pewienue 3a0a4 u3 npogheccuoHaIbHOl odaacmu:

1. BHyTpeHHsIsl MOBEpXHOCTH C(epUIECKOM JKEIe3HON 000I0UKH ¢ BHYTPEHHUM paanycom 150 MM
MO/JIEP>KUBACTCS TIPU MOCTOSTHHOM Temneparype 49°C. OnpeaenuTs MaKCUMaJIbHOE KOJIMYECTBO TeIla,
KOTOpPOE MOXKET IMepeiaBaThcs Takoi cdepe ot ombiBaromieit ee Boas! pu 100°C ipu ycIoBuM, 4TO
KOX(HUIMEHT TEIUIOOTAaYH BOIa-CTeHKA paBeH 567,8 Br/M2 -rpaa. Koadduuument rermonpoBognoctu
JKeJe3HOH 000JI0YKH MPUHATH paBHBIM 62,34 Bt/M-Tpas.

2. lllamoTHas muta (A=0,7 Br/m-rpan, a=0,0167 M2 /4) Tonmuuoit h = 30cM uMeeT HAaYaTbHYIO
TeMIIepaTypy, paBHyto Temneparype cpesl: t0 = 3 = 45°C. B nanpHeiem mimra nojaBepraercs
OJIHOCTOPOHHEMY HarpeBy MOCTOSIHHBIM TEIIOBBIM OTOKOM S = 700 Br/M2. Koaddurment rermnoodmena o
= 7,0 Br/M2 -rpaa. Haiitu cpeanioro TeMnepaTypy B IUTUTE U TPaIUEHT TEMIIEPATyphl Ha CpeiHel MI0CKOCTH
IUTUTHI Yepe3 5 4 nocje BKIIOYeHUs 0J0rpeBa

Ilpumep 3a0anun na pewenue 3a0au u3z npogheccuonanbhoii oonacmu
JlaGopaTopHbie paOOTHI:
JI/p Nel: UccnenoBanue adpoJuHAMHUYECKOTO COTIPOTUBIIEHUS TUIOTHOTO (DPUIIBTPYEMOTO CJIOSI TBEPIOTO
MaTepuaa.
JI/p Ne2: UccnenoBanue TeraiooOMeHa OT TBEPAOTO K TBEPAOMY MyTeM MPUMEHEHHSI POMEKYTOYHOTO
TETUTOHOCHTEJISL.

JI/p Ne3: UccnenoBanue TennooOMeHa Mex Iy KUIKO(a3HBIMU TETNIOHOCUTENSIMU PA3HOM MIOTHOCTH.

Yuebnas - nayuno-uccnedosamenvckas paboma

IK-1.1

IIpoBoaut ananus
HOBBIX HaIrpaBJIeHUN
HCCIIEI0BAaHNUN B
COOTBETCTBYIOLLIEH
001aCTH 3HaHUH U

3ananue: 0TOOP UCTOYHHUKOB JUIS ITPOBEICHSI HAydHOTO HccienoBanus. OpopmiieHue YepHOBOTO BapHaHTa
OoubnmorpaduIecKoro Cmcka.

3ananue: OnpeJielieHre TEOPETHKO-METOJ0JIOTHYECKO OCHOBBI CCIIEJOBAHUS, METO/IOB HCCIICTOBAHHS.

3ananue: onpeaeseHue coaepkanus (GopMyIMpPOBKa Ha3BaHUM Pa3/ie/iOB M MOIPa3/Ie0B UCCIICI0BATEILCKOM PadOThI).
3anaHue: onpeesieHue MpeMeTa, MPoOJIeMbl, METOAOJIOTHYECKOTO alapara UCCIe0BaHus.
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dopmupyer Omnpenenenue TanoB uccnenoBanus. Pa3paboTka miiana pemenus 3a1a4 Ha Ha4aJIbHOM 3Tarle HCCIIeI0BaTeIbCKOM
MIPOrpaMMBbl nestenpaocty (M)
IPOBEACHUS 3apanne: OOOCHOBaHUE aKTYalbHOCTH TEMBl MaruCTEPCKOM quiccepTaluy (B MHANBUAYaJIbHOM IIJIaHE MarucTpa)

HCCIIEeIOBaHU B
HOBBIX HaIpaBICHUIX

3ananue: Pa3zpaborars nepcriektuBHbIN 1aH U1 (B MHAWBUYaIHbHOM IIaHE MAarucTpa)

3anganue: odopmiieHHEe oT4eTa 1Mo yuebHoi npaktiuke —HWP; BeicTyienue ¢ otueToM no yueoHoit npakruke —HUP Ha
CIIeI[CEMHHApe.

Bomnpocsr st cobecemoBanus:

1. Yem 060cHOBaH BBIOOp TEMBI HCCIEIOBAHMS?-

2. B 4eMm 3akiouaercs mpodiemMa ucclieoBaHus?

3. KakoB myTs perieHus mpooaeMsl?

4. KakoBa 1ies1b UCCIICIOBaHUs?

3agaHue: y4acTHe B HAy4YHO-TIPAKTHUECKUX KOH(EPEHIHAX Pa3IUIHOr0 YPOBHS; IMyOIUKalMs CTaTeil 1o TemMe
UCCIICIOBAHUS.

3ananue:

Nzydenue nutepaTypsl 0 TEME HAYyYHOTO UCCIIEIOBAHMUA.

Co3naHue B 3JIEKTPOHHOM nanke (ailios (TOKyMEHTOB) AJIs1 KAKAOT0O 3JIeMEHTa HAy4YHOTI'O MCCIIEJOBAHUSL.

3anaHue: pealr3anys TEOPETUYECKUX METOJIOB HCCie0BaHusA. Hamrcanue 4yepHOBOro BapHaHTa TEOPETUYECKOM TIIaBhbI.
3amanwue: PazpaboTka OCHOBHOTO MTOHSTHUS UCCIIECIOBAHUS.

3ananue: Pa3paboTka miiaHa perieHus 3a1ad Ha 6a30BOM dTare HCCileoBaTenbekon nesitenbaoctu (M1).

IIK-2 CnocobGen k pa3padoTke MepONpUsSITHI 10 PALIMOHAJIBLHOMY HCIIOIb30BAHMIO a3a MOTPEOUTENAMH, CHHZKEHUIO IIOTePh ra3a M JKOHOMMH

TONJMBHO-IHEPTreTHYECKUX PECYPCOB

Duzuueckue 0CHOBbI ceHepayuu INeKmpoIHepeuu u menjiomaul

IK-2.1

AHanusupyeTt JaHHbIE
0 UCIIOJIb30BAaHUIO
rasa v pazpadarbIBaeT
MEPOTIPHUSTHS 10
palroHaTbHOMY
WCIIOJIb30BaHUIO raza
MOTPEOUTENSIMH,
CHIDKEHUIO TTOTEPh
ra3a ¥ 5KOHOMUHU
TOILJIMBHO-
SHEPTETHYECKUX

IlepeueHs TeOpeTHUECKUX BOIIPOCOB:

[IpoBecTn aHaNIN3 TUTEPATYPHBIX HCTOYHUKOB TI0 33JAHHON TEME.

CoBpeMeHHas TeOpHsl CTPOCHHUSI BEILIECTBA.

Bunp 2HEpreTHIECKUX CBSI3EH BEIECTRA.

MosekynsipHbie, aTOMHBIE, SACPHBIE CBSI3H, CHIIBI, CBOOOTHBIC DIICKTPOHEI.

[onsiTre 00 3NMEKTPHUYECKOM TOKE M CITOCO0E TIepeiadu TEIJIOTHl B BEIECTBE, MAarHUTHOE TIOJIE.
Xumuueckasi JHeprusi.

Pa3pymienne n oOpa3zoBaHne MOJIEKYISPHBIX CBA3EH. Bblenenne u moriaomeHne SHEprum.
OCHOBHBIE HEPIeTUUECKHUE PECYPChl XUMUYECKUE PEAKIIUU IHEPIreTUKH.

OCHOBHBIE YCTPOUCTBA EHEPALIMH U UCIIOIb30BAHUSI XUMUUECKOU SHEPTUU.

ToruIMBHBIC DJIIEMEHTEI.
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pecypcoB ATOMHas SHEprusl.

Paspymienue u 00pa3oBaHie aTOMHBIX CBSI3€H.

Briaenenue u noraomeHue SHEpruu.

OCHOBHBIE SHEPIeTUUECKUE PECYPCHI ATOMHBIX PEAKIMI SHEPIeTUKU.

OcCHOBHEBIE YCTPOICTBA FreHEepalvy U UCTIOIb30BaHUs aTOMHON YHEPTHH.

S nepnast a3Heprus.

Pa3pymenne u oOpa3oBaHue SAEPHBIX CBSI3EH.

Beiznenenue u norjiomeHue SHEPrum.

OCHOBHBIE dHEPreTHUECKHE PECYPCHI AACPHBIX peaKkiuil SHEPTreTHKH.

OCHOBHBIE YCTPOWCTBA F'EHEPALMH U UCIIONb30BAHUS SIACPHON SHEPIUU.

ConHeuHoe U3iTydeHHne. XapaKTepUCTHKa. AKKyMYyIUPOBAaHUE TEIUIa. THUIbI aKKyMYJISITOPOB.
ConHeyHble 3JeKTPOCTAHLINH.

ConHeuHble POTORNIEKTPUUECKUE MPeoOpa3oBaTein, UX MPUMEHEHHE.

TermnoBast 3HEprus OKpy>Karoliei cpepl.

TepMO3IEKTPUUECTBO.

TepmoaniexkTpudeckue npeodopasoBaTeiiu.

D¢ dexr InbThe, 3eeOeka. [IpumeHeHne TEPMOINEKTPUIECKHUX NTPeoOpa3oBaTeeH.

OCHOBBI MArHUTHOW AMHAMUKHU. [IpHHLINT TOTyYEeHUS 3JEKTPUUECKOTO TOKA B IPOBOTHHKE.
MexaHn4eckre reHepaTophl IEKTPUUECKOTO TOKA.

MarsauroruapouHaMHYecKre IpeoOpa3oBaTeny JBHKEHUS JIEKTPHUECKHX TPOBOTHUKOB B MarHUTHOM TIOJIE.
HoBble n nepcrekTUBHBIE HCTOYHUKHU TEIUIOBON M SJIEKTPUUECKON SHEPTUH.

IIpumepHOE NpaKTHYECKOE 3aJaHue:

Onpenenuts 1elb NOUCKA. BEIIENUTh MO3TAaHO pentaeMble 3a1a4u JUIsl JOCTHXKEHUS TTOCTaBICHHOM LIETH.

Nel. BeiToBoi#t KOoMITBIOTED TTOTPEOIsAET B cpenHeM MoHocTs 100 BT. Ecnu cokpaTuTs Bpems ero paboTs! Ha 1 yac B
JIeHb, TO CKOJIBKO ITPH STOM IKOHOMUTCS dHEpTUH? CKOJIBKO 3HEPTUU MOKHO COKOHOMHTD IIPHU ATOM B MECSIII?

Ne2. Cxomnbko sHEprum Tpedyercs A paboThl TEIEBU30pa B TEUECHHUE 8 4acOB, €CIIM OH MOTPEOIISET B CPEAHEM
moiHocTh 200 B? Eciin cokpaTuth Bpemsi ero paboThl Ha 1 yac B JIeHb, TO CKOJIBKO TP 3TOM DKOHOMUTCS SHEPTUU?
CKOJIBKO SHEPTUH MOKHO COKOHOMHTH TIPU 3TOM B MecsIl?

Ne3. IIemecoc norpedser B cpeaneM MowmHocTs 1200 BT. Ecnin yOopky kBapTHpBI COKpaTuTh Ha 20 MUH, TO CKOJIBKO
SHEPTUU MPH 3TOM S3KOHOMHUTCS? CKOJIBKO 3KOHOMUTCS SHEPTHH B MECALL, €CIIU B CpelHeEM yOupaThbes 3 pas3a B Heeno?
Ne4. lHOT/1Ta MBI HECBOEBPEMEHHO BBHIKJIIOUAEM CBET B MPUXO0KHUX HAMUX KBAPTUP. CKOIBKO ANMEKTPOIHEPTHH MOKHO
COKOHOMMUTH B JIEHB, €CIIM CBOEBPEMEHHO BBIKJIIOYATh CBET B KOPHUJIOPE, 3Hasl, YTO MOIIHOCTH 1 namnouku 60 BT u oHa
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CBETHT eXeTHEBHO Ha 1 — 2 waca monpine? CKOJIBKO SHEPTHH MOKHO COKOHOMHUTH ITPH 3TOM B MECSII?

ITpumep 3amanust Ha pelieHune 3a1a4 U3 NpopecCHoHaAIBHON 00IacTH:

Bragets v npuMeHSATH HE MEHEe BYX METOAOB MoA00pa U 00paboTKH HH(GOPMAITHHL.

[IpuBecTu pe3ynbTatr peueHne 3aJauy ¢ IOMOIIBIO CHIEIHAIN3UPOBAHHBIX TPOrPaMMHBIX MakeToB. OnpeaenuThb
SKOHOMMUIO PECYPCOB M BPEMEHH B CIy4ae, €ClIM UCXOHAsl TEMIIEpaTypa mapa B IByX ciydasax pasHa 20°C u 50°C.
YcnoBue: nodiblil cranpHO# wap paguycoM 100 MM ¢ BHYTpeHHEH NOJI0CThIO paguycoM 20 MM UMEET TEMIEPATYPY
BHyTpeHHel noBepxHoctu 100°C, Baemnel moBepxuocT 20°C. Onpeaenuts OAHOMEPHOE TeMIIepaTypHOE TOJIE IS
CTaJbHOTO TIOJIOrO Iapa MpH rPaHUYHBIX ycnoBusx nepBoro poaa (I'Y 1). dano: 1. 'eomerpudeckue pazmepsi (puc. 1) —
paauyc BHyTpeHHel noBepxHocTy R1 =20 MmM; — paguyc BHewHel noBepxHocTH R2 = 100 mMm. 2. CBoiicTBa Matepuana:
— MaTepuaJl I1apa cTajib; — TeIIoNPOoBOAHOCTh A = 45 B1/(M-K). 3. ['paHuuHBIC YCIOBHS: — TEMIIEpaTypa BHYTPCHHEH
noBepxHocTd T1 = 100°C; — remneparypa BHemHel noBepxHoctu T2 = 20°C. Haiftu kapTHHY OJJHOMEPHOTO
TEMIIEPaTypHOTO MO ChepHUUECKON CTEHKH IS CIIydasi, KOTJa TeMIIEpaTypa 3aBUCHT TOJIBKO OT OAHON KOOPIUHATHL.
TenmonpoBoHOCTE A — IOCTOSIHHAS BenunHA. | paHudHbIe yeImoBHUS cooTBeTCTBYIOT ['Y 1 pona.

[TpeasioxkuTh 00BEKT NPUIIOKEHHS PE3YJILTATOB BEIYUCICHHN AJ1s1 POPMUPOBAHUS MPEAMTPOSKTHOTO 3aJaHusl.

Lugppposvie mexnonocuu moniueHo-sHepe

emu4ecKkoco KomMnijiekca

IK-2.1

AHanusupyeTt JaHHbIE
10 UCTIOJIB30BaHUIO
rasa v pazpadarbIBaeT
MEpPOIPUATHS TIO
panroHaIbHOMY
MCIIOJIb30BaHMIO T'a3a
MOTPEOUTEISIMH,
CHIDKEHHIO TTOTEPh
ra3a ¥ 5KOHOMUH
TOTUTUBHO-
SHEPTETHYECKUX

pecypcos

Ilpumepnuvie 3a0anua ona ammecmayuu:

1. Ha xakoM npuHuume paboTarT KUAKOCTHBIE TPUOOPHI KOHTpOJIs AaBieHus? [IpuBennure cxembl
pUOOPOB U YKAXKHUTE, KAKUE BHUJIBI JaBICHUH UMU MOKHO U3MEPHUTH?

2) Ha xakoM npuHIuIe paboTaroT MMOIUIaBKOBBIE M KOJIOKOJIbHbIE MaHOMETpHI? [IpuBeanTe CXeMBbI.

3) Ha xakom npuHImIe paboTaroT MpyXKUHHbIE TpuOopbI? Bubl npyxunHbIX npudopos. [Ipuseaure cxemy
MaHOMeTpa ¢ TpyO4aToil NpyKUHOI U 00BACHUTE €Tro padoTy.

4) Cnenaiite cpaBHUTENBHBINA aHATIN3 MPUOOPOB C YIPYTUMU UyBCTBUTEIbHBIMH JIEMEHTAMHU, YUUTHIBAS
Takue (aKTopbl, KaK: YHUBEPCAIbHOCTh B IPUMEHEHUH, TUANa30H U3MEPSAEMbIX BETUUHH KJIACC TOYHOCTH
puOOPOB, BO3SMOKHOCTh JUCTAHIIHOHHOT'O U3MEPEHHS TaBICHUS.

[IpuBeauTte cxembl 1 0ObSICHUTE IPUHLUIT PAOOTHI CKOPOCTHBIX CUETUYMKOB s skukocTell. Kakue ycinoBus
JIOJKHBI COOTIONIATHCS JUIsE HOPMAJIbHON pabOThI CUETUUKOB?

5) IlpuBenuTe cxeMbl 0ObEMHBIX CHETUYMKOB M 00bsICHUTE UX paboTy. HenocTaTku 1 1OCTOMHCTBA
CUETUYHMKOB.

6) [IpuBenuTe cxeMbl OObEMHBIX FA30BBIX CUETYUKOB U 00bACHUTE UX padoTy. [IpuBeaure nux

XAPaAKTCPUCTHUKHN
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7) U3mepenue Macchbl TBEpAbIX MaTepraioB. [IpuBeauTe cxemMbl IOBOPOTHBIX U PhIYaKHBIX BECOB U
00BsCHHUTE UX PabOTYy.

8) Kak xmaccudunmpyrorcst pacxogomepsl? OObsSCHUTE TPUHIIUIT U3MEPEHUS pAcX0/1a 0 METOAY
IIEPEMEHHOT 0 Nepenaja JaBieHus. M3 Kakux 3J1eMEHTOB COCTOMT IPOMBIIIICHHAs PACXOAOMEpHas
yCTaHOBKa, padoTaroIIas Mo METOAY MEPEMEHHOTO Meperna/ia JaBIeHus?

9) CrannaptHsle cyxarolue ycrpoiicTBa. Kakue yciaoBus A0IKHBI COOIOAThCSA IPU IPUMEHEHUU
CY)KaIOIINX YCTPOHUCTB?

10) OcHOBHBIE IpaBUIIa MOHTAXa U 3KCILIyaTalluu pacxogomepoB. C yueToM, Kakux (akTopoB
MIPOU3BOIUTCS BHIOOD CYKAIOIMIUX YCTPOUCTB?

11) Pacxomomepsl HOCTOSHHOTO Nepenaa AaBiaeHus. [loueMy porameTpsl Hellb3sl ycTaHaBJIMBATh Ha
TOPU3OHTAIBHBIX yUacTKax TpybompoBoaos? IlpuBeanre cxemy poramerpa ¢ quddepeHanTbHo-
TpaHchOpMaLlMOHHOH nepenaydei.

12) [IpuBenute cxemy U 00BSICHUTE pabOTY IEKTPOMArHUTHOTO pacxoaoMmerpa. JJocronHcTra
JIEKTPOMArHUTHBIX PacX0JOMEpPOB.

Ilpumepnuvle 3a0anua Ona npaKmu4ecKux 3aHAMUIN:

1. Pa3paboraTh cucTeMy aBTOMaTU3allMK YCTAHOBKU U JAaTh MPEII0KEHHUE 110 COBEPIIEHCTBOBAHUIO
UCXOJHBIX TaHHBIX.

Ornucanne yCTaHOBKU. Y CTAaHOBKA JIJIsl TPUTOTOBJICHUST MOIOIIETO pacTBopa (pUCyHOK 2.6) paboTaeT
cienytomuM obpazom. B cmecurens C1 nogarores menodb U BoJIa, I71€ OHU IEPEMELINBAIOTCS MEIIATIKOM.
Motomuii pacTBOp nogorpesaetcs A0 Temrepatypsl 700C mapom, mojaBaeMbIM B pyOaIky, 1 OTKaYMBAETCS
n3 cMecutens HacocoM HI.

Ucxonusie qanable. CucremMa aBTOMaTH3alMl YCTAaHOBKH JJIs1 IPUTOTOBJIEHUS MOIOIIETO pacTBOpa J0JKHA
BBINOJIHATE clieayromue GyHkuuu: 1) usmepenue u peructpanus Ha 9BM ypoBHs pacTBopa B CMECHUTEIe
(MakcumanibHOE pabouee 3HaueHue 1 M); 2) u3MepeHue u peructpaunto Ha 9BM temneparypsl B cMecutene
(MakcumanbHoe pabouee 3HaueHue 700C); 3) peryiaupoBaHue ypoBHS B CMECUTEIIE PacX0I0M BOJIBL; 4)
perynupoBaHue TEMIIEPaTypbl B CMECUTENIE PACXOOM Mapa; 5) CUTHAIM3ALMIO BEPXHET0 U HUKHETO
3HAUEHUH YPOBHA B CMECHUTEIIE, CUTHAIM3ALUIO KPaHUX TOJI0KEHUI UCIIOIHUTEIbHBIX MEXaHU3MOB Ha
OBM u curHanuzamuio coCTOSTHUS (BKIIFOUEH/OTKITIOUEH) ABUTATENIel Hacoca U Memmanku Ha OBM;. 6)
OJIOKMPOBKA - OTKIIIOYEHHE HAcOCca M0 HIKHEMY YPOBHIO B CMecuTele; 7) ynpaBJeHue -
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BKJIFOUCHHUE/OTKITFOUCHUE JIBUTATENSI HACOCA U BKIIFOUCHUE/OTKITFOUCHUE IBUTATENS MEITATKH.
2. Pa3zpabotats cucTeMy aBTOMAaTH3alKUU TEITIOOOMEHHHUKA TUIIA «TPYyOa B TPyOe».
I/ICXOI[HBIC JaHHBIC: Cucrema ABTOMATHU3allM YCTAHOBKU OOJDKHA 06€CH€‘-II/IBaTB CJICOAYIOIINC (I)YHKL[I/II/II
1) u3mepeHue naBiieHUs Ha BXOJIE U BBIXOJIE TPYOOIPOBO/Ia FOPSYEro TeIUIOHOCUTENIS, H3MEPEHHE JTaBIICHHS
Ha BXOJIE ¥ BBIX0/I€ TPYyOOIPOBOIA XOIOAHOTO TEINIOHOCUTETIS,
2) uamepenue u perucrpauus Ha IBM pacxopa, TemrnepaTypsl Ha BX0JIE€ M BBIX0JIE€ KaXI0T0 TETIOHOCUTES,
3) peryaupoBaHHe pacxoia B TpyOOIpoOBO/Ie MOAaUU TEIJIOHOCUTETIEH;
4) CUTHAJIM3AIIMIO PE3KOTO TIOBBINICHHS JABJICHUS U TEMIIEPATYPhI;
5) GJIOKMPOBKY - IPEKpaIleHUE MOJa4l TETUIOHOCUTENIECH uepe3 aBapuitHoe 000pyJ0BaHUE. ;

Cunmes dHepeemuvecKu Q(p(peKWlMSHblx menJjioevblx cxem
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Nupuxarop

Kogn
JOCTUKXCHUS OHCHO‘IHLIC CpeacTBa
HWHJIHUKaTopa
KOMIICTCHIINHN
IK-2.1 Ananusupyer nauuvie | IIpumepHsle 3a0anus 01 ammecmauuu:

0 MCIIOJIb30BaHUIO
rasa v pa3padaTbIBacT
MEPOTPHSTHS 10
palMOHATIBHOMY
UCIIOJIb30BaHMIO ra3a
MOTPEOUTENAMH,
CHIDKCHHIO TIOTEPh
raza ¥ 5JKOHOMHHU
TOIINIMBHO-
SHEPTEeTHUCCKIX

pecypcos

1. Paccuurtats 3Hauenus BHyTpeHHero KII/] reopeTrueckoro nukia ra3oTypOUMHHONW yCTaHOBKH C
1300apHBIM [10ABOJIOM TeIuia (€3 pereHeparim) ¢ Uelbio OLEHKH BIUSHUS TEMIIEpaTyphbl I'a30B ME€pe
Typounoii Ha BHyTpenHui KIIJ I'TY, s nByx ciaydaes : 1) npu reMnepaTtype ra3os nepes TypOuHon
t3=600°C. mpu Temneparype razoB nepes TypouHoit t3=800°C. ocTanbHbIC MapaMeTpbl PUHSATD
cilefyrolMe: HauainbHas Temieparypa padodero Tena t1=20°C creneHb NOBbIIEHUS aBieHus =7
BHyTpeHHui KI1/I komnpeccopa u tTypounst n1= nk=0,85 [IpuHATs NOKa3aTenp aanadaThl paBHBIM
k=1,4. TernnoeMKoCcTh CUUTATH IOCTOSHHOM.

2. Jlns mukona cocrosiiero u3 mpomeccoB 1-2 nmpu T=const (u30Tepma); 2-3 npu V=const (u30xo0pa); 3-4
npu T=const (u30Tepma); 4-1 npu V=const (u30xopa), Tpedyercs: PaccunraTts 1aBieHue, yienbHbIH
00beM, TeMIiepaTypy AJisi OCHOBHBIX TOUeK IUKJA. [{7st Kak10ro U3 MpoLeccoB ONpeAeTUTh 3HaUEHUS
IIOKa3aTesel MOJIMTPOIIbl, TEIUIOEMKOCTH, BEIYACIUTh U3MEHEHUE BHYTPEHHEN SJHEPTUH, DHTAJIBIINHY,
TEIUIOTY U paboty nporecca. OnpenenuTb CyMMapHble KOJUYECTBA MO/IBEIEHHON U OTBEJIEHHOM
TeII0ThI, padoTy nukia u tepmudeckoit KII/I. [Tocrpouts nukn PV u TS Ha nuarpammax cocTosiHUSL.
[TpunsTH ra3oByr0 nocTossHHYIO Bo3ayxa R=287 Jlx/(kr+K); p1=0,3 MIIa, T1=300 K, p2=0,8 Ml]a,
T3=473 K

Ilpumep 3a0anus na pewienue 3a0ay u3 npogheccuoHanbHou oodaacmu:

1. Onpenenuts: [TapameTpsl Touek uaeanbHoro mukiaa I'TY, TepMUUecKuil K111, MOIITHOCTH TYpOUHBI U
koMmmpeccopa; [TapameTpel Bcex ToUYeK A€HCTBUTENBHOTO uKiIa ['TY, IpUHIB BHYTPEHHHE KIIJL
TypOMHBI U KOMIIpeccopa COOTBETCTBEHHO : MoiT= 0,87; noik=0,85. HauanbHble mapaMeTpsl Bo3ayXa,
nocrynatoniero B komnpeccop I'TY, paboratomiero npu p=const, cocrasisor: pl=0,1 MIla; t1=20°C.
Crenens NoBBIIEHU JaBiaeHus B kommpeccope ['TY — =6, Temneparypa ra3oB nepen coriaMmu
Typounsl — t3=700°C. PaGouee Teso ob6m1anaeT cBONCTBAMHU BO3/1yXa, TEINIOEMKOCTh PACCUUTHIBATH 110
MOJIEKYJISIpHO-KUHETHUecKol Teopun. Pacxon Bo3ayxa G=2¢105 kr/u.

2. Paccuuntars 3HaueHus BTyTpenHero KIIJ] reopeTrueckoro mukia ra30TypOMHHONW YCTaHOBKH C

1300apHBIM MOABOJIOM Teruia (6e3 pereHepalii) ¢ Helbio OLEHKH BIUSHUS TEMIIEpaTyphbl I'a30B Mepej
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JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

TypOunoii Ha BHyTpenHuii KIIJI I'TY , mia nByx cinydaeB: mpu Temreparype ra3oB nepen TypOuHou
t3=600°C; npu Temriepatype ra3oB nepea Typounoi t3=800°C. OcranbHble MapaMeTpbl MPUHATH
CIeyIoIINe: HayallbHasl TemMIrepaTtypa padodero tena t1=20°C, cTeneHb MOBHINICHUS JaBiIeHUs =7,
BayTpeHHuit KI1J[ kommpecccopa u Typounsl n1=nk=0,85. [IpuHATH Moka3aTenb aanadaTbl paBHBIM-
k=1,4. TenmnoeMKOCTb CUNTATh ITOCTOSHHOM.

3Hepeemuqecmte 00beKmbl U CUCEMbL Y

epHOll Memainypauu

[K-2.1

AHanusupyeTt JaHHbIE
TI0 UCTIOJIB30BaHUIO
rasa u pazpabaTsiBaeT
MEPOTIPHUATHS 10
paloHaIbHOMY
HCIIOJIb30BaHMIO T'a3a
MOTPEOUTENSIMH,
CHIDKEHUIO NTOTEPh
ra3a ¥ 5KOHOMUHU
TOILJIMBHO-
SHEPTETHYECKUX

pecypcos

[IpumMepHOe npakTHUYECKOE 3aaHNE K aTTEeCTALUU:

AynuropHas camocTosiTelIbHasg pa0oTa CTYJEHTOB Ha IPAaKTUUYECKUX 3aHATUSAX OCYUIECTBIAETCS IOJ
KOHTpOJIEM IIperojaBaTeliss B BUJE PEIICHUS 3a/ady U BBIIOJIHEHUS YIPaXXHEHUH, KOTOpbIE ONpeAesser
npenojaBaTesb i CTyJleHTa. BHeayauTopHas caMocTosTeNbHAas paboTa CTYAEHTOB OCYIIECTBISETCS B
BUJIE 4YTEHHUs C MpopabOTKOM MaTepuaja W BBIIOJHEHUS JOMALIHMX 3aJaHUi C KOHCYJbTalUsIMU
IpenojaBaTeis.

a. Jlomalnue 3a1aHus:

Homarmaee 3aganne Nel

Pacuer sHepreTuyeckoro 6agaHca MPOMBIIIIEHHOTO MPEIIPUSATHSL.

Jomarmaee 3aganue No2

Pacuer ropeHuss KOKCOTOMEHHON CMECH.

Jomarmuee 3aganue No3

Pacuer TemnoBoro Hacoca A1 CUCTEMBI YTUIM3ALUU TEILIA.

Homarmaee 3aganue No4, 5

Pacuer aGcopOLIMOHHOM yCTaHOBKH.

Jomarmaee 3aganue Ne6

Pacuer cxembl akKyMyJIMPOBaHMsI SHEPTUU CKATOTO BO31yXa.

0. AyIUTOpHBIE KOHTPOJIbHBIE PAOOTHI:

AynmuTopHas KOHTpoJbHas pabora Nel — [IpoMblnieHHBIE SHEPTOHOCUTENH U UX CBOMCTBA.

AynuropHas KoHTposibHas paboTa No2 — [IpoMbIlIeHHBIE CUCTEMBI CKAaTOTO BO3IyXa.

[Ipumep 3agaun /Uit aTTECTALMHU.
1. IlpoBectu pacyeT cucTeMbl BO3/1yXOCHA0KEHUS IIPOMBIIIIEHHOTO 00BEKTa U CIIPOEKTUPOBAThH

KOMITPECCOPHYIO CTaHIIMIO /17151 CHAOKEHUS CUJIOBBIX M TEXHOJOTMYECKHX NOTpeOUTENeH CKAaTOro BO3ayxa.
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O060CcHOBaThH CXeMY MPOKIIATKHA BO3TyXOIMPOBOIOB: KOJIBIIEBYIO WIH TYIIMKOBYIO, OIICHUTH TEXHHUKO-
HKOHOMUYECKHUE MOKa3aTeNln Ipolecca BIpa0OTKU CKATOro Bo3ayxa. JlJis 3TOro: COCTaBUTh CXEMY CUCTEMBbI
BO3YXOCHA0)KEHUS C yKa3aHHEeM MECTHBIX conpotuBieHuid. [Ipunsats paccrosuus: ot KC o nexa Nel — 1800
M; oT texa Nel go mexa Ne2 — 1100 m; ot nexa Ne2 no nexa Ne3 — 1500 m; 0TBOZIBI OT MAaruCTPaJIU K IIeXaM —
150 m. Onpenenuts pacuerHbie Harpy3ku Ha KC: MakcUMalbHBIA U MAaKCUMAJIBHO JUTUTEIIbHBINA PACXOJIbI,
pacuetHoe naBienue. [logodpaTs KOMIPECCOPHI MO TUITY, PACUETHOMY JABJICHUIO U TPOU3BOJUTEIHEHOCTH.
IIpousBecTr ruIpaBIMYECKU pacuyeT CUCTEMBI.

Jluaenoz snepeemuueckoii a¢pghexmugnoc

mu MeniomexHoN02uUl

[K-2.1

AHanusupyeTt JaHHbIE
TI0 UCTIOJIB30BaHUIO
rasa u pazpabaTsiBaeT
MEpPOIPUATHUS IO
paloHaIbHOMY
HCIIOJIb30BaHMIO T'a3a
MOTPEOUTEISIMH,
CHIDKEHHIO TTOTEPh
ra3a ¥ 5KOHOMUHU
TOILJIMBHO-
SHEPTEeTHYECKUX

pecypcos

RRoOo~NoO~wNE

0.
1.
12.
13.
14.
15.
16.
17.

18.

KoHTposibHBIE BOIPOCHI AJ1 IPOBEACHUS TPOMEKYTOUHOM aTTECTAI[MU IO UTOram
OCBOCHUS AUCITUIUIMHBI (IK3aMEHA).

AKTyanpHOCTB 3Heprocoepexkenus B Poccun u mupe.

l'ocynapcTBeHHast MOIUTHKA B 00JIACTH MOBBIIICHUS 3()(PEKTUBHOCTH MCTIONB30BAHMS SHEPTHH.
OHeprocoepekeHre U HKOJIOTHSL.

HopmaTtuBHO-1paBoBasi 1 HOPMAaTUBHO- TEXHUYECKas 0a3a SHEprocOepeKeHus.

OcCHOBBI SHEproayauTa 00bEKTOB TEIJI0IHEPTETHUKH.

Oco0eHHOCTH PHEProayiuTa NPOMBIIIIEHHBIX TPEANPUSATHI.

DKcnpecc-ayaurT.

VYriyOieHHbIe SHEPreTUYECKHe 00CIIeTOBAHNUS.

DOHepreTHyeckuii macmopr.

DHeprodanaHCchl TPeITPUITHIA.

HHTeHcuBHOE SHEprocOepekeHme.

Kpurepnn sHeprernueckoii ONTUMU3ALNH.

DHeprocoepexeHune Mpy MPOU3BOICTBE U PACIPEICTICHUH TEIIOBON SHEPTHH.

DHeprocOepekeHre B MPOMBIIIICHHBIX KOTEIbHBIX.

ParmonanbHOe 3HEProMcIoNb30BaHUE B CHCTEMaX MPOM3BOJICTBA U PACIIPEICTICHHS SHEPTOHOCUTENEH.
OcoOeHHocTH YHEProcOepekeHs B BBICOKOTEMIIEPATYPHBIX TEINIOTEXHOJIOTUSX.
DHeprocOepekeHre B CUCTEMaX OTOIUICHUS, BEHTHIISLIUH, TOPSIYEro BOJOCHA0XKEeHUs, CYIIUIbHbIX,
BBIMTAPHBIX, PEKTU(UKAITMOHHBIX YCTAaHOBKAX.

DHeprocoepekeHne MpH AMEKTPOCHAOKEHUN POMBIIIICHHBIX NPEANPHUITH, 0OBEKTOB arpapHo-
MTPOMBIIINIEHHOTO KOMITJIEKCA, )KAJIHITHO-KOMMYHAIIBHOTO X03HCTBA.
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19.

20.

21.

22.

23.

24,
25.
26.
27.
28.
29.
30.
31.

32.

33.

DHeprocOepeKeHNE B CUCTEMAX OCBEIIICHHUS.

OcHoBbI 6€30TXOIHBIX U dHEeprocoOeperatonux TexHoaoruil. [lIonstiue o 6€30TX0IHOM TEXHOIOTHH.
BbezoTxoanas rexnonorus u sueprocoepeskenue. [Ipunnunst 6e30TxonHoN TexHomoruu. Ilokazarenu
0€30TX0IHOCTH TEXHOJIOIMUYECKUX MPOIIECCOB U KOMOMHHUPOBAHHBIX YCTaHOBOK

OHepronoTpedIeHUE U SHEPTrOUCIIONIB30BAHUE B SHEPTETUKE. Y IebHbBIE PACX0/Ibl TOIIMBA U SHEPTUU B
TOK.

OHepronoTpeOIeHUE U SHEPrOUCIIONb30BAHUE B IPOMBIIIIIEHHOCTH. CTPYKTypa 3HEpronoTpedaeHus B
MIPOMBILIJIEHHOCTH 110 OTPACIISIM.

VY nenbHble pacXo/bl TOIUIMBA U SHEPTUU Ha MPOU3BOJICTBO MPOMBIIUIEHHON PO yKIMU. OCHOBHBIE
HaIpaBJICHUs PALIMOHAIIBLHOTO YHEPTOMCIIONB30BaHUS. DHEProcOepeKEHUE B TEXHOIOTUU. DHEPTOOaIaHChI
HNpEAIPUATHH;

DHEpProeMKOCTh IPOMBIIIEHHON MTPOJIYKLIHUHA. DHEPrOEMKOCTh U KaY€CTBO MCIOJIb30BaHUs B
JEHUCTBYIOIIEH TPOMBIIIUICHHOM TEIJIOTeXHOIOruu. CpaBHEHHUE PACX0/I0B TOILIMBA U SHEPTOEMKOCTH.
Jlmarnoctuka 3HEproucnoib30BaHus B IPOMBILUIEHHBIX TeIioTexHonorusax. [lokazarenu
SHEPrOUCIIONIb30BAHMUS.

PacueTsl TOTOKOB B ceTsaX. PacyeTsl 3HEProeMKOCTH M TEIIONOTPEOICHHS B IPOMBIIIIJIEHHBIX
TEIIOTEXHOJIOT USIX.

Oo6ume cBenenus 00 sHeprocoepeskeHun. O61Me MPodIeMBbl SJHEProcOepeKEeHNsI Ha COBPEMEHHOM 3Tarle
DHeprocoOepexeHre B TOINTMBHO-3HEPTreTUYECKOM KOMIUIEKCE. DHEProcOepeKeHHEe B AIEKTPOIHEPTETUKE.
OO1m1ast XapaKTepUCTHKA SHEProcOePeKEHNUS B TPOMBILILIEHHOCTH.

OcHOBHbIE HaNpaBJICHUs SHEPrOCOEPEKEHNS B YEPHOI MeTaulypruu. VICTOUHUKY U TOTEHLIMAbI
SHeprocOepeKeHus B YepHON MeTaTypruu

OcHOBHbIE HaNpaBJICHUS PAllMOHATILHOTO UCIIOJIb30BAHUS TOTUIMBA U SHEPTUH B TEXHOJIOTHUECKUX
nporueccax.

Oueproucnons3oBanune u BOP. Kmaccudukamus BOP. OcHoBHBIE HampaBlieHNs HCTIOIb30BAHHS.
Bropuunsie sHepropecypchl UepHoOil ¥ IBETHOUM MeTayunypruu. Mctounuku u norenuuans BOP uepnoit
METaJLITypruu

Mertoa npenensHoro sHeprocoepexenns. MeTo1010rusi HHTEHCUBHOTO SHeprocoepeskenus. Kpurepuu
SHEPTETUYECKONW ONMTUMHU3AINHI. DHEpProcOeperaroias TEXHOJIOT S, YHEProcOeperarife TeTIOBbIE
CXeMBbI U 000py/I0BaHHE
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34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

45.
46.

47.
48.

OHepronoTpeOIeHne U SHEPrOUCIIONIBb30BaHUE B METAJUTYPIriUH. DHEPrOEMKOCTb METAJUIYPrHYECKON
npoayKuuu. Pacuers! TemionoTpedaeHus MeTaulypruueckoi NpoayKiuu. Pacuerst
SHEProUCIIONb30BAHMS B YUEPHON METAJULYpruu

Tennorexnonorus yepHoit Metauryprud. OCHOBHas TeXHOJIOTMYecKas 3afayda. O01as TeXHOI0rnyecKas
cxema. TemmeparypHslid Tpad K TEIIIOTEXHOJIOTHH YEPHON METaLTypTUu.

TemnoTexHoIOrNs NPOU3BOJACTBA OKATHIIIEH U arjaoMepara. TerIoTeXHOIOTus TPOU3BOICTBA KOKCA.
TemnorexHOIOT U JOMEHHOTO IIPOU3BOJICTBA. PacueTsl S9HEProeMKOCTH M TEIIONOTPEOICHHUS arjioMepara,
oKartblleil U Kokca. Pacuer 3HeproeMKOCTH U TEII0NoTpeOIeHUs UyTyHa.

TennorexHomorus Npou3BoACTBa CTaIM. PacueT sHEproeMKOCTH U TEIUIONOTPEOICH S CTalIN.
TennoTexHonOrus TUTEHHO-IIPOKATHOI'O IPOU3BO/CTBA. PacueT sHEproeMKOCTH U TeIUIONOTpeOIeHHS
IIpOKAaTa.

OcCHOBHBIE HaNPABJICHNS COBEPIICHCTBOBAHUS AEHCTBYIONIMX TEXHOJIOIMYECKUX IPOLIECCOB B
METaJITypIrUH.

BBoanble nouaTus u repMuHsbl. Kiaccudukays BBICOKOTEMIIEPAaTypPHBIX ITPOLECCOB. DJIEMEHTapHbIe
(bU3UKO-XMMUYECKHE MTPOLIECCHI.

Knaccudukanus peakTopoB M HICTOUHUKOB dHEPrUU. TernoTexHuueckue npuHuuiel. TenaoBoit 6ananc
TEIUIOTEXHOJIOTHYECKOTO PEAKTOPa.

OrseynopHsle MaTEpUabl U U3ENNS.

[Iytu noBeiieHUs 3 PEKTUBHOCTH HUCIONIb30BaHus TomuBa B BTY. OcobeHHocTH 3HEeprocoepexeHus B
BBICOKOTEMIIEPATYPHBIX TEIUIOTEXHOJIOTHSIX.

TenooOMeH B ciioe IpoOIIeHBIX U U3MENbUEHHBIX MaTepuanoB. Bpems HarpeBa TepMUYECKH TOHKUX TEJl.
Bpewmst HarpeBa Ten nmpocToit popmbl. Bpemst niaBieHust TepMUUYECKH TOHKHUX TeJ POCTON (OPMBI.
HarpesarenbHble IpoI1iecCchl U YCTaHOBKH.

OOGXUroBbIe MPOLIECCH M YCTaHOBKH. CXeMbl, KOHCTPYKIIMH U TIOKa3aTeNN pabOThl 00)KUTOBBIX
YCTaHOBOK.

[InaBuibHBIE IPOIIECCH] M YCTAHOBKH. TEXHOIOIMYECKHE OCHOBBI JIOMEHHOT'O IIPOILIECCa.
TexHonornyeckne OCHOBBI MTPOU3BO/ICTBA CTalU. CXeMbl, KOHCTPYKIIMH JIEMEHTOB CTAJIETIaBUIIbHBIX
YCTaHOBOK.

HHD!CMHMPMHZ 00beKmos u cucmem NPOMbBIULIEHHbIX meniomexHoi02uil

I1K-2.1

‘ AHaJ'H/I3I/IpyeT JaHHBIC ‘ HCpC‘lCHL KOHTPOJIbHBIX BOIPOCOB IJIA IMMOATOTOBKH K 3a4UCTy
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10 MCIOJIb30BAHUIO
rasa u pa3pabarbiBacT
MEPOTIPHSTHS 10
PaIMOHATIBHOMY
UCIIOJIb30BaHHMIO ra3a
MOTPEOUTENSIMH,
CHIYKEHHIO TIOTEPh
ra3a u SKOHOMHUH
TOTLJIMBHO-
IHEPreTHUCCKUX

pecypcoB

Ilpumepnvie 3a0anun ona ammecmayuu:

1. Pacuer notpebseHus TOIUIMBHO-YPHEPIETUUECKUX PECYPCOB.

2. IlpubopHbIi yueT noTpebICHUATEIUIOBON YHEPTUH.

3. CocraBieHHe YHEPreTHUECKUX OaTaHCOB.

4. BnusHue cOOTHOLIEHUS Tapu(OB HA SHEPTETUUECKHUE PECYPCHl HA TEXHUKO-3KOHOMUYECKHE
XapaKTePUCTUKU YHEPTETUYECKUX YCTAHOBOK.

N3yuuth Moaxobl K peCTpYKTypU3allMK YIPABICHUS OpraHUu3alueH.

N3y4unth BO3MOXKHOCTh IPUMEHEHHUSI MH)XUHUPUHTA HA OCHOBE UCIIOJIb30BAHMSI HOBOTO
MIPOU3BOICTBEHHOTO 000PYIOBAHMS.

o o

Ipumep 3a0anun na peuienue 3a0au u3 npogheccuonanvHou odnacmu:

1. Onucanue mpoAyKTOB U yciyr. Onucanue ¥ rpynnupoBKa MPOIYKTOB U yeIyr. @opMUpPOBaHUE MOJTUTHKU
TPYNIUPOBKH U Kiaccudukanuu. CoctaBieHHE KIACCU(UKATOPOB MIPOAYKTOB U YCIYT KOMITAHHH.
Bepudukanus (cornacoBanue 1 yTBEp>KICHHE) OMMMCAHUH.

2. Onucanue 6usHec-mpoiieccoB. Omnpesenenue chepbl TPUMEHEHUS MPOIIECCHOU (POPMBI OpraHU3aluu
nesTenbHoCTH. POopMUPOBaHUE TOTUTHKHU TPYIITUPOBKH U KJIacCU(UKAIINKA OM3HEC-TIPOIIECCOB. Y BS3KA
MIPOIIECCOB C TPYIITUPOBKOM MPOAYKTOB U yciryr. OmucaHue u rpynmnupoBKa OU3HEC-MPOIIECCOB KOMIAHUH.
CocraBnenue kapTbl busHec-mpoieccoB. [TacnopTuzanus npoueccoB. Bepuduxarus onucanuii.

3. Onmcanne npoektoB. Onpeaenenne chepbl IPUMEHEHUS! TPOSKTHOM (POPMBI OpTaHU3AIUN JEATETHHOCTH.
dopmupoBaHue MOTUTHKYU TPYIITUPOBKHU U KJIacCU(UKAIIMY TPOEKTOB. YBS3Ka MPOEKTOB C TPYMIIUPOBKOM
MPOTYKTOB U YCIIYT. YBsi3Ka chep NpUMEHEHUsI TPOSKTHOM U MPOIIECCHOM (opM opraHU3aIiu
nestenbHoCcTH. OnrcaHue U rpyninupoBKa NPOoeKToB KomnaHuu. CocTaBlIeHUE peecTpa MPOEKTOB.
Bepudukanus onvcanui.

4. Onucanue ¢pynkuuit. Onpenenenue chepbl IpUMEeHEHUs (HYHKIIMOHATBLHOTO MPEACTABICHUS OPTaHU3aluN
nesTebHOCTH. DOpMUPOBAHKE MOJUTHKY TPYIIUPOBKH U Ki1accupukamuu QyHKIUH. YBs3Ka
(YHKITMOHATTFHBIX OMMCAHUH C TPYNIUPOBKOM MPOAYKTOB M YCIYT. YBsi3Ka (yHKIIHOHATHLHON U TPOIIECCHOM
(dhopm mpeacTaBIeHUs AeATEILHOCTH KOMIAHUHU. Y Bsi3Ka (DYHKIIMOHAILHON U IPOEKTHOU (hopm
MIpe/ICTaBJICHHS IeATENBHOCTH KoMmanuu. Onucanue u rpynnupoBka GyHKIui kommanuu. CocTaBieHue
Kkinaccudukaropa GyHKIuid kKoMmrannu. Bepudukanus onvcanuid.

5. Onmcanne OpFaHHBaHHOHHOf/'I CTPYKTYPHEIL. (DOpMI/IpOBaHI/IC TIOJIMTHUKHU ITPCACTABIICHUA OpFaHI/IBaHHOHHOI‘;I




Nupuxarop

Kon
JOCTHKEHUS OueHouHBbIE CpeaCTBa
UHJIUKATOpa
KOMIIETCHLIUI
CTPYKTYpBI. YBsi3Ka OpPraHU3allMOHHOM CTPYKTYPBI C IPYIIIMPOBKOM IIPOJIYKTOB U yCIyT KOMIIAHUU. Y BA3Ka
OpPraHU3aIMOHHOI CTPYKTYpPBI C OM3HEC-TIpOoLIecCaMU KOMITAHUU. Y BsI3Ka OPraHU3alluOHHON CTPYKTYpPHI €
POEKTaMU KOMITAHUH. ¥YBs3Ka OPraHU3allMOHHON CTPYKTYpHI ¢ QyHKIMsIMA Komnanuu. CocTaBiieHHe
OpraHM3alMOHHBIX cxeM. Bepudukanus onvcanui.
IIpoussodcmeennas - HayUHO-UCCIe008amenbeKas paboma
[K-2.1 AHanmupyer JaHHble | B KOHIE KaXKI0T0 ceMecTpa MaruCTpaHT 10 pe3ysibTaTaM HaydHO-UCCIIeIOBATEIhCKONW PA0OTHI TOTOBUT OTYET,

0 MCIOJIb30BaHUIO
rasa u paspabaThiBacT
MEPOTPHSTHS 110
palMoOHATILHOMY
UCIIOJIb30BAHHUIO ra3a
MOTPEOUTENAMH,
CHIDKCHHIO TIOTEPh
ra3a ¥ SKOHOMHH
TOIINIMBHO-
SHEPTEeTHUECKUX
pecypcoB

BKJIFOUAIOIIHH pa3/iesibl, BBITOJHEHHBIE CTYIEHTOM COTJIaCHO MHMBUAYyalbHOMY Iu1any. [1o pesynpraTam
co0eceI0BaHMsI U BHITIOJTHEHHOH paboThl pyKOBOAMTENh MarUCTPAHTA BBICTABIISECT €My aTTECTAIMOHHYIO OLICHKY.
[IpoMexxyTouHas aTTecTanys Mo HAyYHO-UCCIIE0BATENhCKON paboTe MMEET IENbI0 OMPEACITUTh CTENEHD TOCTHKCHUS
3aIUTaHUPOBAHHBIX PE3YIBTATOB OOYUYESHHS M IPOBOIUTECS B (JOpPME 3aUeTa C OIIEHKOH.

Oo6s3aTenbHOM hopmoii oTueTHOCTH oOy4arorierocs no HUP seisercs nuceMenHbIi otaet. Llens oTuera —
c(hopMHpOBaTh M 3aKPETIUTh KOMITETEHITNH, TPHOOPETEHHBIE 00YJaIONUMCS B PE3yIbTaTe OCBOCHHUS TEOPETUIECKUX
KYPCOB U MOJyYEHHbIE UM IpH BbinonHenuu HIP.

B paboty ciennanu3upoBaHHOTO HAY4YHO-HCCIIEIOBATENFCKOTO CEMUHAPA BOBJICUEHBI MATHCTPBI, 00Y4aIOIIHECs 110
HanpaieHuio MaructpaTypbl 13.04.01 TertosnepreTika 1 TeruioTexHuka, Creruaan3upoBaHHbIA HAydHO-
MCCIIeIOBATEIhCKUI CEMUHAP BKITFOYAET B CeOs MyOIMUHYIO 3alIUTy MaruCTepPCKON paOoTHI.

CTpyKTypa U coJepsKaHue Hay4YHO-HCCIIEI0BATENILCKOM PabOThl Marucrpa

CopnepxaHne Hay4YHO-HCCIIE0BATENBCKON paObOThI ONPEeEIIeTCsl TEMAaTUKON BBIITYCKHOM KBaIH(PUKALMOHHON paboThI
(MarucTepcKo AuccepTannu), BBIOPAaHHOM CTYAEHTOM M COTJIACOBAHHOH ¢ HAYYHBIM PyKOBOJIUTEIIEM, HCXOAS U3
cnenu(uKy H3y4aeMot CTyIEHTOM MPOTPAMMBI.

IMepevens 0OMIMX HAMPABICHUI HAYYHO-UCCIICA0BATEIbCKON paObOThl MATUCTPOB:

1. TlepcrnekruBHbIe TPOOIEMBI 3)(HEKTHUBHOTO UCTIOIB30BAHUS MATEPHATBLHBIX PECYPCOB U SHEPTHH B MPOMBIIIIEHHBIX
TCIVIOTEXHOJIOTMYECKHUX CUCTEMAX.

HNuTencuBHOE 3HEProcOepeKEHUE U HKOJIOTHS B TEILIOTEXHOJIOTUH.

Pa3paboTka sHEPTO- M MaTepHUaIocOEepETaroIX TEXHOIOTHI TIPON3BOICTRA.

OTOOp UCTOYHUKOB SHEPTUHN U SHEPTOHOCHUTEIECH.

Pa3paboTka TepMOIMHAMUYECKY UICaTbHBIX U TEXHUYECKH PEATU3yEeMbIX TETUIOBBIX CXEM.

Bri160p 3(h(heKTHBHBIX TEIIIOTEXHUYECKHX MPUHITUIIOB OPTaHU3allMi TEXHOJIOTHYECKOT0 Mpoliecca.
DHEPro3KOHOMHYECKas ¥ TEIUIOTEXHUYECKasi ONTHMH3AINS BEICOKOTEMITEPATYPHBIX MTPOIECCOB.

Pa3paboTka 1 co3llaHve YJHeproMaTepranocOeperaroIx 1 SKOJOTHUECKH 0€30MIaCHBIX MOJIeNel POU3BOJICTBEHHBIX
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CUCTEM U O60py,Z[OBaHI/I${ HOBOT'O ITOKOJICHHA.
9. Pa3pa60TKa 3(1)(1)CKTI/IBHI)IX IMPUHIOUIIOB IOCTPOCHUA CXEM TCXHOJOTHUYCCKHUX PCAKTOPOB U 3JICMCHTOB
TCIIJIOUCIIONIB30BaHUA.

[IpumepHBIE TEMATUKH CHIELIMATU3UPOBAHHBIX HAYUYHO-UCCIIEI0BATEIBCKUX CEMUHAPOB:
[IpumepHBIit IepedeHb TeM (HampaBiIeHHi) HaydHO-HCCIIe10BaTeNbCKOM paboThl MarucTpoB:

1. HccnenoBanue BO3ZMOKHOCTEH MOBBIICHUS 3P (HEKTUBHOCTH CKUTAHUS TPUPOIHOTO Ta3a MyTeM XUMHUIECKO
pereHepanmu.

2. UccnenoBanue 5HeprodsdHeKTHBHOCTH MPOIECCOB CKATHSI IIPOMBIIILICHHBIX I'a30B.

3. HccrenoBanue BO3MOXKHOCTEN UCIIOIb30BAHMUS TEIUIOTHI XKUIKON CTAIM B CTAJIEIUTEHHBIX KOMILICKCAX.

4. V3ydeHne TEIIOBBIIEISIONINX MPOIECCOB YSPHOM METAILTYPIHH C IENBIO TIOBBIICHHS €€ SHEPTeTHIECKON

3¢ (HEeKTUBHOCTH.

5. Paspabotka 3pHEeKTHBHON CXEMbI SHEProOOeCIIeYeH s JIEKTPOCTANIEIIABUILHOTO [TPOU3BO/ICTBA.

6. WccremnoBanue BO3MOXKHOCTEN MOJICPHU3AINE CHCTEM OXJIAXKICHHUS BBICOKOTEMITEPATYPHBIX TIPOLIECCOB U
YCTaHOBOK YEPHOW METAILTYPrHH.

7. Pa3paborka 3 HeKTHBHOIM CXEMbI 3HEProOOeCIIeUeH s MPOIECCOB MEPePabOTKH METAIUTMIECKUX PY/I.

8. Pa3paboTka cxeMbl KOMILIEKCHOTO MCIIOJIb30BaHMUsI KOHBEPTEPHBIX ra30B KHCIOPOAHO-KOHBEPTEPHOTO MPOIECCa.
9. KowmruiekcHast orieHKa 5 (GeKTUBHOCTH MCIIOIb30BaHMsI KCTOYHUKOB SHEPIUH JIEKTPOCTAIEILIABUIBHOTO
HPOU3BO/ICTBA.

10. PaspaGoTka NPUHIKUIIOB SHEProd(PHEKTUBHOTO UCTIONB30BAHUS YIJIS.

11. ToBbimienue 3¢ PEeKTHBHOCTH TEIIOBOM 00pabOTKH MaTepPHUAIOB HAa OCHOBE COBPEMEHHBIX Ia30TYPOUHHBIX
TEXHOJIOTHH.

12. ViccneoBanue BO3MOKHOCTE#H 3D PEKTUBHOTO UCIIOIb30BAHUS TEIIOTHI KOKCA.

13. KoMruiekcHast OlleHKa SHEPreTHYECKUX U SKOJIOTHYECKUX CBOWCTB OCHOBHBIX BHJIOB HCKOITAEMBIX TOILIHB.
14. DueprocOepesxeHre B IPOMBIIIIEHHBIX CHCTEMAaX MMPOU3BOJICTBA CKATOTO BO3/LyXa.

15. Pa3paboTKa mporeccoB TPUTEHEPAIIMH U MIOJIUTCHEPAIIHH HA JJICKTPUIECKUX CTAHIHAX

IIK-3 CnocoGeH K npenogaBaHuio no nporpammam d6axkanaspuarta u JI1I1, oppeHTHPOBaHHBIM HA COOTBETCTBYIOIIHI1 YPOBeHb KBAJIM(PHKAIINH

Ilpoussodcmeennas - nedazocuieckas NPaKmuKa

[K-3.1 [IpoBoaut yueOHbIC B npouecce mpakTHKK MarucTpaHThl Y4acTBYIOT BO BCEX BHJAX Hay4HO-TIEJarOTMYECKON M OpraHu3alliOHHON padoThI
3aHATUSA 110 BBIITyCKaromIei kadenps! (Ipyroro noapaseieHus cBoero By3a). [Ipu 3ToM B COOTBETCTBUY C HHIUBUAYAIbHBIM
mporpaMmmam TUTAHOM, COCTaBJICHHBIM HayYHBIM PYKOBOJIMTENIEM M YTBEPKICHHBIM 3aBeIYIOIUM Kadeapoli NpaKTHKAHTBL:




Nupuxarop

Kon
JOCTHIKCHMUSA OrneHoYHbIE CpeCTBA
WHIAKAaTOpa
KOMIIETECHLIMH
OakamaBpuata u JI1I1,
OpraHusyer HM3y4aroT:
CaMOCTOATCIIbHYIO - cogep:xanue, (opMbl, HalpaBJICHUS AESITENbHOCTH Kadeaphl: JOKyMEHTHI IFIAHUPOBAHUS U yueTa y4eOHO! Harpy3KH;
paboty IIPOTOKOJIBI 3acefaHus Kadenpbl; MIaHbl U OTYETHI IPENoAaBaTeNe; JOKyMEHTHI 110 aTTeCTallul CTyAEHTOB;
00y4aKoIUXCs, HOPMAaTUBHBIE U PErJIaMeHTHPYIOLINE JOKYMEHTHI Kadeapsr;

KOHTPOJIUPYET
OIICHUBAET OCBOCHUE
0o0yJaromuMucs
y4eOHBIX KYPCOB,
JTUCITUTLTHAH (MOJTyIIeH)
pOrpaMm
OaxanaBpuara u JII1I1

- yueOHO-METOINYECKUE MaTepHaIbl;

- IPOTpaMMBbl y4eOHBIX JUCHUILINH, KypChl JICKIMHA, COAEpKaHHUE JJAOOPATOPHBIX U MPAKTUYECKUX 3aHITHH;

- HAYYHO-METOAMYECKHIE MaTepUalbl: HAyYHO-METOAMYECKHe pa3paboTKU, TEMAaTHKY HAYyYHBIX HAIlPaBIeHUN Kaderpsl,
Hay4YHO-METOANUYECKYIO JINTEPaTypy.

BBIMIOJIHAIOT CJICAYIOUIYIO [IeJarOrMYeCKy o paboTy:

- TOCEAIOT 3aHATHSI IIpeToAaBaresei kapeapsl o pa3TUYHBIM YIeOHBIM AUCIUIUTHHAM (HE MEHEe TPEX IMOCEIIeHUH);

- IPOBOJIAT HAOIIOACHHE M aHAIN3 3aHATHH 10 COTJIACOBAHUIO C TIPETIofaBaTesieM YIeOHO! TUCIUIUIMHEI (HE MEHee IBYX
HAOJIIOICHMIA )

- CAaMOCTOSITEIILHO MPOBOJAT (pparMeHTsl (YaCTH) 3aHSATHIA MO COTJIACOBAHHIO C HAYYHBIM PYKOBOJMTENEM U (VITH)
npernoaBaresieM y4eOHOH AUCIUTUTUHEL,

- CAaMOCTOSITENIFHO MTPOBOAAT 3aHATHS 110 TUIAHY y4eOHON NUCIUIUIMHEI (HE MEHEee JIByX 3aHATHH);

- pa3pabaThIBAIOT KOHCIIEKTHI JIGKIIUH 10 OT/ICIbHBIM YY€OHBIM JUCIUILTUHAM (HE MEHEe OJIHOT'O KOHCIIEKTa);

- YYacTBYIOT B pa3paboTke y4eOHO-METOAMYECKUX H3/IaHnH, JJabOpaTOPHBIX CTEHIOB WX Iporpamm it 9BM o
3aJaHUI0 KadeIphl.

[To uToram nNpoxoXkJICHHUS MPAKTHUKHU CTYJACHT 0()OPMIISIET MUCHbMEHHBIH OTUET C aHAIN30M BCEX BUIOB €TI0
JeSITEIbHOCTH, KOTOPBIM yTBEPKAAETCsl HAYYHBIM pyKoBoauTeneM. OTueT caaercs Ha Kadenpy He no3anee 10 gHei
MocJie OKOHYAHHUS MPAaKTUKU. 3allUTa OTYeTa MPOXOJUT B BUJE cOOEeCceI0BaHMs, IPUYEM OIIEHKA YUHUTHIBAET KaK
Ka4yeCTBO MPECTABIEHHBIX MarUCTPAHTOM MAaTE€PHAJIOB, TaK U MPAKTUYECKHE HABBIKY U OT3BIB HAYYHOT'O PYKOBOIUTENS
(IpHUKpEIICHHOTO MperoJaBaTeNsa-HacTaBHUKA) O paboTe MarucTpanTa B EpUo] MPAKTUKU. Pe3ynbTaTsl arTectanmn
NPaKTUKU (QUKCHPYIOTCS B 9K3aMEHALIOHHBIX BEIOMOCTSIX.

IK-4 CnocoGeH NPOBOAUTH THATHOCTHKY COCTOSIHHS 0C000 CJI0KHBIX TEXHOJOTHYeCKHX KOMILJIEKCOB TEPMHYECKOI0 MPOU3BOICTBA

3Hep2006ecnelteHue NPOMBIULIIEHHBIX MENJIOMEXHOI02UHECKUX KOMNIIEKCO6

[1K-4.1

AHanusupyer
TEXHUYECKYIO U
HOPMaTHBHYIO

IIpumepHoOEe 3ananue:
3anmayga 1.
Paccuurath MCETOJUYCCKYIO IIC€Yb JJIsI HArp€Ba 3aroToBOK IMPU CJICAYIOIHNX YCJIOBHUAX: KOJIMYCCTBO OTAIJIMBACMBIX 30H 3,




Nupuxarop

Kon
JOCTIKEHHUS OrneHoYHbIE CpeCTBA

WHIUKATOPa
KOMIIETEHIINN
JIOKYMEHTAITHIO TI0 mapka cranu 3CII, ceuenne 3aroroBku 300200, mmrHa 3aroToBku 4,5 M, TeMiieparypa nocaga 0 oC, Temmeparypa
KOHCTPYKLUU BbI1aun 1245 oC, npousBoauTensHOCTh ieun 160 T/4, TemnepaTypa Harpesa raza 0 oC, Temrieparypa HarpeBa Bo3yxa
TEPMUYECKOTO 350 oC, TorumBo: cMeCh KOKCOBOTO U JIOMEHHOT'O Ta30B, TEIIOTA cropaHus Tormsa 8,793 MIx/M3, BIaxKHOCTh
000pyIOBaHUS H KOKCOBOTO ra3a 21 r./m3, BIIaxxHOCTh TOMEHHOTO raza 27 r./m3, koaddumnuent pacxoaa Bozayxa 1,1. Tormmso wa 95%
paspabaTeIBaeT IJIaH | COCTOMT M3 MeTaHa, a30T 5%.
IMArHOCTHKH 0C000
CJIIOKHOI'O 3amaya 2.
TEXHOJIOTHYECKOT 0 IIpoBecTu pacuer pekymnepaTopa JUis To0rpeBa Bo3ayxa. McxoqHble JaHHBIE JJIs pacyeTa: Ha BXOJE B PEKyIlepaTop
KOMILIIEKCa =00C, Ha Beixoze =3000C. TemnepaTtypa apiMa Ha Bxoje B pekyneparop =11000C. Pacxos raza Ha oTorieHue equ
TEPMUYECCKOTO =1,17 m3/c. Pacxon Bo3myxa Ha ropeHue TOrMBa M3/c. KomndecTBo TBIMOBBIX Ta30B Ha BXOJIE B peKymnepaTop mM3/c.
MPOM3BOJICTBA. CoctaB apiMOBBIX Ta30B 8,94% CO2; 17,1% H20; 1,72% 02 u 71,9% N2.

Memooonozus unmencugHo2o dHepeochepetcenus

[K-4.1 AHanuzupyer [IpumepHOE pakTHYecKOoe 3aJjaHNe K aTTeCTalluH:
TEXHUYIECKYIO U 1. Pemmts 3ama4y u ¢ IPUMEHCHUEM TCOPHH HHTEHCHBHOTO SHEPrOCOEPEIKCHUSI TIPEIOKUTH BAPUAHT OCTPOCHHUS
HOPMATHUBHYO 3a/1a4¥ C TIOBBIIICHHBIMH XapaKTEPUCTUKAMU 3HeprocoepexeHus. OnpenenTs KOINIeCTBO 1Mapa, BEIpadaThIBaeMOT0
AOKYMCHTAIIMIO 110 KOTJIOM-yTWJIA3aTOPOM, YCTAHOBJICHHBIM 32 MAPTEHOBCKOM II€UBIO, & TAKKE PACCUUTATh TOJOBYIO SKOHOMUIO TOIUIMBA
KOHCTPYKIUHU (mpupoaHoro raza). MlcxoaHsle nanHble: HadyajdbHast TemnepaTtypa razos trl = 700 °C; koHedHas TemrepaTypa ra3os tr2
TEPMHUYECKOr0o =160 °C; obbpemHsI pacxon razoB Vr = 12000 m3/4; naBiaeHue napa, BIpadaThBa€MOIr0 KOTIOM-yTHIH3aTopoM P =

00opyIOBaHUS U
paspabaTpIBaeT IJIaH
JMarHOCTHKH 0C000
CIIOYKHOTO
TEXHOJIOTHYECKOTO
KOMILIIEKCa
TEPMHYECKOTO
MIPOU3BOICTBA.

40-105 ITa (40 ata).

2. Pewmuth 3a/1a4y ¥ ¢ IPUMEHEHUEM TEOPHU HHTEHCUBHOTO SHEPrOCOEPEKEHHUS TIPEIORKUTH BAPHAHT [TOCTPOESHHS
3a[a4u C MOBBILICHHBIMU XapaKTEPUCTHKAMU 3Heprocoepexenns. OnpeaeanTb 3JKOHOMUIECKYIO 3G HEeKTHBHOCTh
MPUMEHEHUS TEIUIOBON H30JISALIUK MaporpoBoa. VicxonHble JaHHbIe: BHYTPEHHUH qraMeTp naponposoaa d1 = 200 mum;
HapyXHBIH TnameTp napornposoja d2 =210 MM; TONIIMHA H30JIAIUH (IITaKOBaThl) du3 = 50 MM; Tuamerp
TpyOoIpoBoaa B uzossanuu d3 = 310 mm; mrHa aponpososa 1 = 100 M; koahUIMEHT TEMIOOTAaYH OT Mapa K CTEHKe
al =80 Bt/(M 2 °C); k03 punmeHT TeriooT[aun 0T MOBEPXHOCTH MMAapOIIPOBO/Ia K OKPYKAIOIIEMY BO3AYXY 02 = 8
Bt/(Mm 2 °C); naBnenue napa B maporpoojae P = 10-105 ITa (10 ara); Temneparypa neperperoro napa tie = 400 °C.

3. Pemmts 3314y U C MPUMEHEHHEM TEOPUH HHTCHCHBHOTO SHEProCcOEPEKEHHS IPETIOKUTh BAPUAHT TIOCTPOCHUSI
3a[a4 C MOBBIIICHHBIMU XapaKTEPUCTHKaMu 3Heprocoepexenns. CocTaBUTh TEIIOBOH OanaHc u paccuntath KI1/]
MEYHOHN YCTAaHOBKH O THIIM3AIMH TEIUIOTHl YXOIAIINX Ta30B U C yTHIM3AINEN TETUIOTHI YXOSIINX ra30B 3a CUET
NPUMEHEHUS TeIUIOPHUKALMOHHOT0 3KOHOMai3epa. VicxoHble TaHHbIE TPOU3BOAUTEIEHOCTE KOA(QPHUINEHT U30bITKA
BO3/yXa B paboueii kamepe a = 1,1; Temneparypa gyTbeBoro Bo3ayxa tB = 30 °C TeopeTHUECKHI pacXxoa BO3ayXa JUIs
ropenusi o VB = 8,5 M 3 /M HauanbHas Temneparypa 3arotoBok M = 20 °C; koHeYHasi TeMIlepaTypa HarpeThiX 3ar0TOBOK
t"mM = 700 °C; 00beM poayKToB cropanus (yxoasuux razos) Vr =10 m 3 /m 3 ; remneparypa tormsa tt = 20 °C;
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O1ieHOYHBIC cpe€acTaa

TertoeMKocTh TormmuBa Ct = 1,26 xJx/(kr ° TemnepaTypa yXOoAsIuX ra3oB: 0e3 yTHIH3aIid TETUIOTH C YTHIIN3aInuei
temnoThl t"yx = 150 °C.

4. Pewuts 33124y ¥ C IPUMEHEHUEM TEOPUU HHTCHCHBHOTO 3HEPTOCOSPEIKEHHS MPEIOKHUTH BAPHAHT TIOCTPOCHUSI
3a[a4u C MOBBIICHHBIMU XapaKTEPUCTHKAMU 3Heprocoepexenns. OnpeaeauTs KOJIMIeCTBO 00Pa3yIOINXCsl BOISHBIX
MapoB BCKUIIAHUS B cenaparope. MicxoaHble JaHHBIE: JaBlIeHUE KOHAEH caTa, ocTymnatouiero B cenaparop P1 = 0,6 MIla
(6 ara) mpu tanl = 158,1 °C; naBnenue B cenapatope P2 = (0,2 MIla (2 ara) npu tan2 = 120 °C; sHTansnms napa i" =
2706,9 x/x/xr; pacxon korneHncata Gk = 10000 kr/4 (2,8 kr/c).

5. Pemmth 3a1auy ¥ C IPUMCHEHHEM TEOPUH HHTEHCUBHOTO SHEProcOepeKEeHUS PEUIOKUTh BAPHAHT MOCTPOCHHS
3aJ]au¥l C TIOBBIIICHHBIMU XapaKTEPUCTUKaMU dHeprocOepekeHus. TemioTexHoaornieckas yCTaHOBKa cHabX)aeTcst
MapoM U3 NaponpoBoza, uMmerouero gapiaeHue P1. C noMopio pelyKunoHHOTo 34 KianaHa JaBiIeHUE CHUKAETCS 10
P2. Pacxon mapa D = 10 1/4. OnipeieuTh MOTEPIO S3HEPTUU U TOIUINBA B PE3YJIbTATE IPOCCEIIMPOBAHUS Hapa.
Ucxonusie nanusie: [lapameTpsl napa B maponposose: aasnenue P1 = 1,2 Mlla, temnepatypa napa tne =216 °C,
sHTaNbIUA mapa ine = 2913 xJIx/kr . [TapameTps! napa B TEIIOTEXHOJIOTHYECKON yCTaHOBKE: AaBieHue mapa P2 = 0,2
Mlla; saTanemms napa i" = 2708 kJHx/KT.

Yuebnas - nayuno-uccredosamenvckas paboma

[IK-4.1

AHanusupyer
TEXHUYECKYIO U
HOPMAaTUBHYIO
JOKYMEHTALHIO I10
KOHCTPYKIMH
TEPMHUYECKOTO
00opyIOBaHUS U
paspabaTsIBaeT IIaH
JTUATHOCTHKH 0C000
CJI0’KHOTO
TEXHOJIOTHYECKOTO
KOMILIIEKCa
TEPMHUYECKOTO
MIPOM3BOACTBA.

3aganue: yTOYHEHHE HCTOYHUKOB JIJIsl IPOBEJICHUS HaydyHOTo rccienoBanust. Ogopmienne oubnuorpadudeckoro
CIIHCKA.

3aganue: M3yvyeHue rmeaarorndeckoro omnbITa ¥ 3KCIepruMeHTa o mpobieMe HayyHoro uccienosanus. Hanvcanne
YEpHOBOT'0 BapHaHTa HKCIIEPUMEHTAIBHOIO UCCIIEIOBAHUSI.

3ananue: [IpoBesieHNEe KOHCTATHPYIOMIETO IKCIIEPUMEHTA, TMAarHOCTHYECKUX TPOLEAYP.

3aganue: Pa3paboTka nccinenoBaTenbCcKoOro MpoayKTa 1 METOAUKH €ro pean3aity.

3aganue: opopmiieHHe oTueTa 1o yuebnoi npaktiuke —HUP; BeicTyuienue ¢ orueroMm no yueoHoit npakruke —HUP Ha
CIIELICEMUHApE.

Bomnpocs! aj1s1 cobeceioBaHus:

1. KakoBbI pe3yibTaThl JUATHOCTHYECKOTO UCCIIEI0BAHUS?

2. Kakoii npoaykt paspaboran Bamu?

3. Kak BO3MOXHO OCYIIIEeCTBUTH BHeIpeHHe Bariero mpojykra ucciemnoBaHuii?

4. KakoBbI pe3yJIbTaThl BHEIPCHUS?

3aanue: ydacTie B Hay9HO-TIPAKTHUECKUX KOH(EPEHIUIX Pa3InIHOTO YPOBHS; MyOIUKAIHS CTAaTeH 10 TemMe
UCCIICIOBAHUSI.

IIK-5 CnocodeH K onpeae/ieHHI0 HANPABJIEHU PEKOHCTPYKIMM M TEXHUYECKOT0 MePeBOo0PY KeHUsI 1eHCTBYIOLEro TEPMHYECKOI0 MPOM3BOACTBA,
YPOBHA CriellMAIN3ANNHU ¥ TMBepPCH(PUKAIINH MPOU3BOJICTBA HA NMEPCNEeKTHBY




Kon
WHAWKATOpa

HMuaukarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

Memooonozus uHmeHCUBHO20 IHep2ochepeicenUs




Kox WNupukarop
JIOCTUKEHHUS OLieHOYHBIE CpeICTBA

HWHJIHUKaTopa
KOMIICTCHITUH

IIK-5.1 Onpenensier 1. C npumeHeHHEM TEOPHH UHTEHCHBHOTO SHEPrOCOEPEKEHHUS TIPEIOKUTH BAPHAHT PA3BUTUS PACCMATPUBAEMBIX
HaIpaBJICHUE cucteM: DHEeProdPeKTUBHOCTh UCIIOIB30BAHUS IPUPOIHOTO Ta3a. [IprupoHbIil Ta3 Kak pecypc u SHEPTOHOCHTENb.
PEKOHCTPYKIIUH U TpaHCTIOPTHBIE M SHEPTETHYECKHE CBOWCTBA MPUPOAHOTO raza. CocTaB MPUPOTHBIX Ta30B M OCOOEHHOCTH €r0
TEXHUYECKOTO npuMeHeHus. ["a30Bbie TOTPEOUTENN Ha TPOMBIIIUICHHOM MPEANPUITAN. BO3MOXHbBIE 3aMEHUTE I IPUPOITHOTO rasa.
IIEPEBOOPYKEHUS BTopuuHbI€ TOIUIMBHBIE T'a3bl, UX CBOMCTBA U BO3MOKHOCTH 3aMEHBI PUPOAHOTO Ta3a. TermioTeXHOJ0THIYECKUE
JEUCTBYIOIIETO MOTPEOUTENH MPUPOTHOTO Ta3a U UX XapakrepucTuku. OO0CHOBAHHOCTh HOPM ITOTPEOICHUS IPUPOTHOTO ra3a.
TEPMHUYECKOTO OOG0CHOBAaHHOCTH TTPUMEHEHISI IIPUPOTHOTO T'a3a B TEXHOJIOTHIECKUX U dHEPreTHIeCKuX mnporeccax. OneHkn
MPOM3BO/ICTBA, YPOBHA | 3¢h(eKTUBHOCTH MPUMEHEHHSI TPHUPOAHOTO raza. OCHOBHBIE HAYYHBIE MMPOOJIEMBI U 33/]a4H B UCTIOIB30BAHUH
cnenuaiIn3alui U MIPUPOJHOTO Iasa.
AuBEpPCH(HUKALIUM 2. C MPUMEHEHUEM TEOPUH MHTCHCUBHOTO YHEProCOEPEKECHUS MTPEUIOKUTh BAPHAHT Pa3BUTHS PACCMATPUBAEMBIX
MPOU3BOJICTBA HA cucTeM: DHEProdPpPeKTUBHOCT UCIIOIB30BAHUS YIJICH. DHEPreTHUSCKUE YITIH U UX IPUMEHEHHUE B TEILIOOHEPTETHKE.
MCPCIICKTUBY, Pecypcer u coctaBsl sHepreTndeckux yrieid. OCOOEHHOCTH TPUMEHEHUS YTIIel pa3HbIX COCTABOB M CBOMCTB. CIIOCOOBI U
3‘1’&1)3KTHBHOCTB METO/IBI MTOJITOTOBKY | CkUraHus Torumea. OneHku 3(h(GeKTHBHOCTH NCTIONb30BaHus yriei. Kokcyromuecs yrim u
JICUCTBYIOLIETO
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TEPMHUYECCKOTO 0COOEHHOCTH UX MPUMEHEHHS. POJIb KOKCYIONIMXCSI yIiiel B TOILTMBHO-YHEPTeTHUECKOM OaaHCce MPEIIPUSITHS YSPHOM
MPOU3BOCTBA U MyTell | MeTayutypruu. [1oAroToBKa KOKCYFOIIUXCS YTICH K HCIOIB30BAHUIO B YSPHOH METALTyprHH. JKOJIOTHUSCKUE MPOOIEMBI
MOBBILIEHHS MPUMEHEHUS YTIIeH B MPOMBIILICHHOCTH. Be30TX0AHbIC TEXHOJIOTHH CKUTaHUs yrieil. OCHOBHBIE MPOOIEMBI U HAyYHbIC
MPOU3BOJMTEIBHOCTH | 3a/1a4d IPUMEHEHUS YTiIel B MPOMBINUICHHOCTH.
Tpyaa 3. C npuMeHeHHEM TEOPUH MHTEHCUBHOIO SHEProCOEPEKEHUS NPEIIOKUTH BAPUAHT Pa3BUTHUS PACCMATPUBAEMBIX

cucteM: TennoBblie ANEKTPUIECKUE CTAHIIMY TIPOMBIIICHHBIX TPEANPUATHIA U MIPOOIEMBI KOT€HEPAIH IIEKTPUIECKOM
sHEeprud. Mecto u poib npoMbIIeHHBIX TOC B TEIUIO3HEPreTHIECKOM KOMITJIEKCE IPOMBILUIEHHOTO IPEIIPHUSITHS.
Tunbel TEIIOBBIX AIEKTPUUCCKHUX cTaHIUH. [lapoTypOMHHBIC CTAaHIIMK U UX CTPYKTYpa. OCHOBHBIC TEXHHUUYECKUE
cuctembl TOC. Ananus s¢dexruBHocTH 1HKI0B TOC. [IpobiieMbl KOreHepaluy JIEKTPUIECKO SHEPTUH B
npoMeinuieHHoCcT. Hanpasnenns noseimenuns agdextaBHOCcTH TOC. [IpobieMb! 1 iepcrieKTUBbI Pa3BUTHS H
COBEPILEHCTBOBAHUS OCHOBHOT'O 00OPYIOBAaHUS 3JEKTPUUECKUX CTAHIMK M TEXHOJIOIHYeCKUX cxeM. OCHOBHBIE
MPOOJIEMBI U HAYYHBIC 3a/1a4H POMBIIIIJICHHOTO TIPOM3BO/ICTBA 3JICKTPOIHECPT UH.

4. C npuMeHEHHEM TEOPUH HHTCHCUBHOTO SHEProcOepe:KeH s PETIOKHUTh BAPUAHT Pa3BUTHS PACCMATPHBAEMbIX
cucteM: I[lepcrieKTHBBI HCIIOIB30BAHUS HETPAAULMOHHBIX M BO300OHOBISIEMbIX HCTOYHUKOB SHEPTHU AJIS
SHEProcHabKeHUs: 00bEMHEHHBIX M aBTOHOMHBIX MoTpeduTesneld. OnpeneneHne HeTpaJuIMOHHBIX U BO3OOHOBIISIEMBIX
MCTOYHHUKOB dHepruu. OCHOBHBIE XapaKTEPUCTUKNA NUCTOYHUKOB 3Hepruu. HeTpaguunoHHsle 1 BO30OHOBISIEMbIE
MCTOYHHUKH SHEPTHU U TOIUIMBHO-PHEPreTHYECKHE OaJaHChl NPOMBILUICHHBIX TpeAnpuaTiHii. OleHKH BO3MOXXHOCTH
HCIIOJIb30BaHWd HETPAAUIIUOHHBIX U BOSOGHOBJISIGMI)IX HUCTOYHHMKOB SHEPI'YU B ITPOMBIIIJIICHHOCTH. OHeHKI/I
3¢)¢)GKTI/IBHOCTI/I HCIIOJIb30BaHUA HETPAAUIIUOHHBIX 1 BO306HOBHHCMBIX HNCTOYHUKOB SHEPTrvUU B IIPOMBIINIJICHHOCTH.
OcHoBHBIE TPOOJIEMBI M HAYYHBIE 33/1a491 UCIIOJIb30BaHMs HETPAJULMOHHBIX U BO30OHOBIISIEMBIX HCTOUHHKOB SHEPTUH B
MPOMBIIIJIEHHOCTH.

5. C mpuMeHEHHEM TEOPHH MHTEHCUBHOTO SHEPrOCOEPEKEHHUSI IPEIOKUTh BAPUAHT Pa3BUTHSI PACCMATPUBAEMBIX
cucteM: DHeprocHabxeHue, sHeprocoepexeHue u 3HeprodPPeKTUBHOCTH MPOMBILIIEHHOTO KoMmIuiekca. OnpeneseHue
SHEProcHa0KeHHUs1, SHeprocOepexeHns 1 SHeProdh(HeKTUBHOCTH NPOMBIIIUIEHHOTO KoMILIekca. OCHOBHBIE 3aJjau U
MpoOJIeMbl TPOMBIIIIEHHOTO SHEProcHA0KEH!s. AHANIHM3 SYHEPreTHUECKUX OanancoB npeanpuitus. OCHOBHBIC 3aJaui U
po0JeMbl SHEProcOepekeH s B IPOMBIIUIEHHOCTH. OCHOBHBIE 33/1a41 U TPOOJIEMBI [TOBBIILICHHS
5HEepProd3)(HEeKTUBHOCTH TEIIOIHEPTETHYECKOTO U TEIUIOTEXHOIOTHIECKOro 000pyAoBaHus. B3aumocss3u
SHEProCHAOKEHUS, SHEprocoepexeHus u 3HeprodPdekTuBHOCTH. OCHOBHBIC MPOOIEMbI M HAyYHBIC 3a]a4n
SHEProcHaAOXKEeHMUsI, SHeprocOepexeHns: 1 FHeProdPHEKTUBHOCTH B IPOMBIIIIICHHOCTH.

6. C npuMeHeHHeM TEOPHU WHTEHCHBHOTO SHEProcOepeKeHHUs! IPEIJIOKUTh BAPUAHT Pa3BUTHS PACCMATPHBAEMbIX
CHUCTEM: 9HepFeTI/IKa, OKOJIOTHA U DKOHOMHMKA B IPOMBINIJICHHOCTH. HpOMBIHIHeHHOC ITPOU3BOJACTBO U €I'0
OHEPreTUIYCCKUEC, SKOJIOTHICCKHUE N OKOHOMUYCCKUE aCIICKThI. BsaumocBs3p OHEPIreTUIYCCKUX, SKOJIOTHYCCKUX U
HSKOHOMHUYECKHX XapaKTEPUCTUK INPOMBIILIEHHOr0 pon3BoacTBa. Kputepun 3¢ eKTHBHOCTH SHEPreTHUECKHE,
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IKOJIOTUYECKHE M SKOHOMHUYECKHIE U NX B3aHMOCBS3b. JKOJIOTHIECKUE MPOOJIEMBI TETUIOIHEPTETHKY 3a1auil pa3padOTKH
0€30TXOIHBIX, PHEPTrOA(HEKTUBHBIX M HKOJIOTMYECKH YUCTHIX TEXHOIOTUH. 3a1auu sHeproodecneyeHus: 0e30TXOAHBIX
TEXHOJIOTHH U KPUTEPHH MHHUMYMa SHEpronoTpedaeHus. 3aaaun nepepaboTKH HAaKOMJICHHBIX 0TX0A0B. OCHOBHEBIC
npoOJIEMbI U HAYYHBIE 3a/1a9H COBEPIICHCTBOBAHHS HEPTETHUECKHX, IKOIOTHUECKAX M SKOHOMHUECKHX aCTICKTOB
MPOMBIIIIIIEHHOTO TIPOU3BO/ICTBA.

7. C mpuMeHEHHEM TECOPHH MHTEHCUBHOTO SHEPrOCOEPEKEHHUSI PEIOKUTh BAPUAHT PA3BUTHUSI PACCMATPUBAEMBIX
cucreM: CHCTeMBI IPOU3BOJICTBA U paciipeeneHus TeroTsl. CTpyKTypa CUCTEM IPOMBIIIIEHHOTO ¥ KOMMYHAJIEHOTO
TCHHOCH36)KCHI/I$1. TernoBbie CTaHIIMX TPOMU3BOACTBA TCIIJIOTHL. THBI HICTOYHUKOB TEIIIOBOM OHEPruu B
MPOMBIIUICHHOCTU. D((HEKTUBHOCTD MTPOU3BOICTBA TEILIOBOW 3HEPTUU. TeIJIOBBIC CETH M TPAHCIIOPT TEILJIOTHI B
HPOMBIIIJIEHHOCTH U KOMMYHAJIBHOM X03sicTBe. [loTpeOuTeny TennoBoii 3HEPru B IPOMBIIIIIEHHOCTH 1
KOMMYHaJIbHOM X03s1icTBe. [Ipobiemsr 3¢ (hekTHBHOCTH TPOU3BOACTBA U TIOTPEOIIEHHUS TETITIOBON SHEPTHH.
LlenTpanu3oBaHHOe TEIUIOXIag0cHa0)eHre. OCHOBHBIC IPOOJIEMBI U HAYYHBIC 3a]1a4H TCIUIOCHA0KCHHUS B
HPOMBIIIJIEHHOCTH 1 KOMMYHAJIEHOM XO3SHCTBE.

8. C npuMeHeHHeM TeOpHH HHTEHCHBHOTO 3HEProcOepeKEHHUSI IPEIOKUTD BAPUAHT Pa3BUTHS PACCMATPHBAEMBIX
cucteM: CHCTEMBI POM3BOJICTBA U pacTIpeielIeHHsI C)KaTOro BO3/lyXa U MPOAYKTOB ero paszaencHus. CxkaTblil BO3AyX
KaK IPOMBIIIUICHHBI SHEPrOHOCUTEIb, €0 OCHOBHBIE XapaKTEPUCTUKU. MaciTadbl MPOU3BOJICTBA CKATOTO BO3/IyXa B
npoMmblIeHHOCTH. CHCTeMBI IPOU3BOACTBA CKATOT0 Bo3ayxa. KomnpeccopHbie u BO31yXoayBHbIe cTaHIMH. OCHOBHOE
00opyZI0BaHNE MIPOU3BOJICTBA CIKATOTO BO3/yXa U MPOAYKTOB ero paszjaeneHus. OneHku 3pQeKTHBHOCTH MTPOU3BOCTBA
c)kaToro Bo3lyxa. PezepBbl sHEprocOepekeHus B IPOU3BOACTBE CKATOTO BO3Ayxa. OCHOBHBIC TIPOOIEMBI U HAYYHBIC
3a71a4M IPOU3BOJICTBA CKATOTO BO3yXa.

9. C npuMmeHeHHEM TEOPHH HHTEHCHBHOTO 3HEProCOEPEeKEHHUS IPEIIOKUTD BAPUAHT Pa3BUTHS PACCMATPHBAEMbIX
cucteM: OueHKH 3 EKTUBHOCTH HCITONB30BAHUS TEXHUYECKOH BOJIbI. OCHOBHBIE IPOOJIEMbI M HAYYHBIE 331291
HPOMBIIIJICHHOTO BOJIOCHA0KEHHSI.

Mamemamuueckoe MO()@]IMPOGGHMG 00beKmos u cucmem menJjiodHepcemuKu

[IK-5.1

Onpenenser
HarpaBJICHUE
PEKOHCTPYKIUH U
TEXHUYECKOTO
MepEBOOPYKEHUS
JIEUCTBYIOLIETO
TEPMHUYECKOTO
MIPOU3BOJICTBA, YPOBHSA
crielanu3aiu 1

[Tpumep TecTOB TSt KOHTPOJIS.

Tecr 1:

OCHOBHOM METOJ [T PELICHHS HaYaJbHO-TPAaHUYHBIX 3a/1a4 JIJIsl YPAaBHEHUH B YaCTHBIX ITPOU3BOIHBIX HA3BIBACTCS:
BapuanTbl 0TBETOB:

1. CeTouHbBII METO

2. MeToj kacaTeIbHBIX

3. Meron cekymux

4. MeTtop cpeHel TOUKU




HMuaukarop

Kon
JIOCTHKEHUS OLieHOYHBIE CpeICTBA

HWHJIUKATOpa
KOMIIETCHIIUH
IUBepCHDUKAITIT
MIPOU3BOJICTBA HA Tecr 2:
MIEPCIICKTUBY, Kakue MaTpHIibl MOXKHO TIEPEMHOXKHUTH?
5(EeKTHBHOCTH BapuaHThI OTBETOB:
ACHCTBYIOIICTO 1. Matpu1sl ¢ paBHBIM YHCIOM CTPOK.
TEPMUYECKOTO 2. MaTpwuIisl ¢ paBHBIM YHCIIOM CTOJIOIIOB.
NPOM3BOJICTBA U IyTeH |3, CLemieHHble MATPHIIBI, Y KOTOPBIX YKMCIIO CTOJIOIIOB IEPBOM MATPHUIIBI PABHO YKCIIY CTPOK BTOPOIl MATPHIIBL.
MOBBIILICHUS
IIPOU3BOIUTEIILHOCTA | Tect 3:
TpyAaa Uro Takoe paHT MaTpuibl 1 (A)?

BapuaHTbI OTBETOB:

1. Uucno cTpok MaTpULIbL.

2. Yucno cTonbIioB MaTpHIIbL.

3. MakcumanbHOe YUCIIO JIWHEHHO-HE3aBUCUMBIX CTOJIOIOB (MITH CTPOK) MaTPHIIBL.

Tect 4:

Jliist KaKuX MaTPUIL MOXHO BBIYUCIIUTE OOPATHYIO MaTpHILy?
BapuanTs! oTBETOB:

1. JIns quaroHalIbHBIX.

2. 14 KBagpaTHBIX.

3. JIns IpAMOYTOJIBHBIX.

4. Jlns pa3peskeHHBIX.

Tect 5:

Kakue 3a1aun Ha3bIBAtOTCA OOpAaTHBIMU?
BapuaHTbl 0TBETOB:

1. Onpenenenue MPUIXHBI IO CIIEICTBUIO.
2. OnpenenexHue cueAcTBUs 0 PUYUHE.

TecT 6:

VY ca0BUS KOPPEKTHO MOCTABICHHON BRIYUCIUTENBHOM 3a0aun?

BapuaHTbl 0TBETOB:

1. Pemenue cymecTByeT + peleHne eTMHCTBEHHOE (0THO3HATHOE )+peIIeHIe YCTONINBOE.
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2. Pemenne cymecTByeT + peleHne eqMHCTBEHHOE (OTHO3HAYHOE )+PEIIEHUE COCTOSTEBHOE.
3. Pemienue cymiecTByeT + perieHue MHOKECTBEHHOE + PEIICHUE COCTOATENBHOE.

Tect 7:

YcaoBue cyliecTBOBaHUS M €IMHCTBEHHOCTH petieHus CJIIAY?

BapuaHTbl 0TBETOB:

1. CBoOOIHBIC WIEHBI YPaBHEHH PaBHBI HYIIO.

2. Panr mMatpuibl K03 (QUIMESHTOB PaBEH PaHTy PACIIUPEHHOW MATPHUIIBI CUCTEMBI.
3. Yucno ypaBHEHUN paBHO YHCITY HEU3BECTHBIX.

Tect 8:

Kaxoit metopn pemenust CJIAY nosBosser Halitu pemenue CJIAY paxe B ciydae HENOJIHOTO paHra CUCTEMbI?
BapuaHTbl 0TBETOB:

1. Metoa IMaycca (TpeyroyiibHOE pa3ioxKeHHe).

2. MeToj1 OpTOrOHAJIBHOTO Pa3I0KEeHHSI.

3. MeTron CUHTYJISIPHOTO Pa3I0KEHHUS.

Tect 9:

[Tonmmena oHOM GYHKIMH APYTOM HA3BIBAETCS:
1) UaTepnonsus

2) DKCTpanosIus

3) Anmnpoxcumanus

4) Crnaiis.

Tect 10:

MHoOro4wIieH Ha3bIBaeTCs:

1. MaTepnionsiuonHeIi MHOTOWIEH Jlarpanxa
2. NnTepnionsaumoHHbIi MHOrouwieH HeroToHa
3. MaTepnonsimoHHbIi MHOTOWIeH YeObIeBa
4. IaTeprosIoHHbIi MHOTOWIeH JIexanapa

Tect 11:
Oyukuus, guddepenupyemas K pas, ¥ Ha KaXI0M M3 3a/1a HHBIX OTPE3KOB SIBJISIONIASCS MHOTOWICHOM CTEIIEHH m,
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Ha3bIBAETCA:
BapuanTbl 0TBETOB:
1. Uutepnonsanus
2. DKCTpanoJIsIIns
3. AnmnpoxkcuManus
4. Crinaiis.

Tect 12:

SIBHO-HesBHBIN MeTo Dinepa pemieHus 3a1auu Kolm sKBUBaJIEHTEH METOLY
BapuaHTbl 0TBETOB:

1. Tpamnenuit

2. IIpenukTop-KOPPEKTOPHOMY METOAY AZamca MepBOro MopsIKa

3. [IpeANKTOp-KOPPEKTOPHOMY METOLY AaMca BTOPOro MopsiaKa

4. MunHa

[IpumepHOe mpakTHUecKOe 33JaHNe K aTTECTaIIH:

1. Onpenenuts NOTEPH TeIJIa Yepe3 CTEHKY AIMHOM 5 M, BeicoTol 3 M, TonmuHoi d = 0,25 M, eciii Ha MOBEPXHOCTSX
CTEHKHM NoJiepKuBatoTcs remneparypsl t1 = +20 °C, t2 = -5 °C, ko3¢ddUIMEHT TemIonpoBOJHOCTH CTeHKH 1 = 0,6
Br/(mTpan).

2. CTeHKH TOIKM TTApOBOTO KOTJIAa BBITIOJIHEHBI 3 OTHEYNOPHOTo Kuprnuya toimuaoi d = 0,25 m. TemnepaTypsl Ha
BHYTpEHHeH U BHelHeH noBepxHocTsx t1 = 1350°C, t2 = 50°C. TennonpoBOJHOCTh KUPIIMYa 3aBUCHT OT TEMIIEpPaTyphl |
= 0,93(1+0,00075t). Beraucnuts 1 u300pa3uth B Maciirabe pactpee/ieHue TeMIiepaTyp BHYTPH CTCHKH Ha PACCTOSHHSAX
x1 =0,05M,x2=0,1 M, x3=0,15m,x4=0,2 M.

3. B peszepByap, cogepxamuii 125 M3 xunkocTu mioTHOCTEIO 1760 kr/M3 , 3akadano 224 M3 )KUIKOCTH IUIOTHOCTHIO
1848 xr/m3 . OnpenenuTsb IOTHOCTH MOJTyYUBILEHCS CMECH.

4. Ilombrii cranpHOM map paguycom 100 MM ¢ BHyTpeHHEW MOJIOCTHIO pagnycoM 20 MM UMEET TeMIepaTypy BHYTpeHHEH
noepxaocT 100 °C, Baemnei noBepxHocty 20 °C. OnpenenuTs OZHOMEPHOE TEMIIEPATYPHOE TIOJIE ISl CTATHBHOTO
MOJIOTO IIapa MpH MpaHUYHBIX ycnoBusx nepsoro pona (I'Y 1). lano: 1. 'eomerpuueckue pa3meps! (puc. 1) — panuyc
BHyTpeHHeH moBepxHocTH R1 = 20 mm; — paguyc BHemHe#l noBepxHoctr R2 = 100 mm. 2. CBolicTBa MaTrepuana: —
MaTepHal mapa cTallb; — TeIUIONPOBOAHOCTE A = 45 B1/(M'K). 3. 'pannuHble ycIoBuUs: — TeMIlepaTypa BHYTpEHHEH
nosepxHocTd T1 = 100 °C; — remneparypa BHewmHei nosepxHoctu T2 = 20 °C. HaiiTu kapTUHY 0OTHOMEPHOTO
TEMIIEPATypHOTO MOJIs CheprUUECKON CTEHKH VIS CiIydasi, KOrJa TeMIepaTypa 3aBUCHT TOJIBKO OT OAHON KOOPIMHATHL
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TenmonpoBoHOCTE A — TOCTOSIHHAS BenunHA. | paHudHbIe yeImoBHs cooTBeTCTBYIOT ['Y 1 pona.
5. Ilpenaokuts OOBEKT MPUMEHEHHUS Pe3yIbTaTOB BEIYUCICHHUN AJIs1 YOPMUPOBAHUS MPEIIPOCKTHOTO 3aAaHUsl.
KunkocTs ABMKETCS IO TPYOOIPOBOAY, COCTOSIIEMY U3 ABYX YYacTKOB TpyO pasHoro nuamerpa. Ha mepBom ydacTtke
TpyOs! aramerpoM 100 MM, ckopocTh TeueHust 50 cm/c, Ha BTOpoM ydacTke ckopocTh TeueHus 20 cm/c. KakoB nuametp
TpyObI HAa BTOPOM y4yacTke?
6. [Ipennokuts 0OBEKT MPUMEHEHHUS PE3yIbTaTOB BEIYUCICHHUN 711 QOPMUPOBAHUS MPEINPOCSKTHOTO 3aaanus. 13
OTKPBITOTO pe3epByapa uepe3 Kpyrioe orBepctue auamerpom d = 4,5 cM B ero creHke TpedyeTcsl POIYCTUTh Pacxol
BojbI V = 6 1/c. Onpenenuth: a) kakoi Hanop H obecneunT 3amanHbIi pacxom; 0) Kak H3MEHHUTCS pacXofl, €CIIA K
OTBEPCTHIO MPUCOCTUHATH BHEITHUH MIMHAPUIECKUI Hacagok quameTpoM d = 4,5 cM npu BeIYHCIeHHOM Harope H.
7. llpennoxuth 0OBEKT MPUMEHEHNUS PE3yIbTaTOB BEIYUCICHUN A5l YOPMHUPOBAaHUS IPEAIPOCKTHOTO 3ananus. Kak
WU3MEHHTCS PacXo], €CJIM K OTBEPCTHUIO AUAMETPOM 5 CM IPUCOEANHUTH BHEIIHUH IUHIPUICCKUN HACAT0K TOTO XKe
nmuametpa? Hanop Hag nentpom orBepetus 1,2 M. Kakum nommkeH ObITh HAmop, YT00BI pacxo, MPOXOASIIIHA Yepes3
HacCaJIOK OCTaJICs TAKUM K€, UTO U Yepe3 oTBepcTHe?
IIpouszsoocmeennas - mexHonN02u4ecKas NPAKmuKa
[IK-5.1 Onpepenser B nepuon npakTUKH CTyAEHTHI AODKHBI U3Y4aTh CIEAYOLIUE BOIPOCHL:
HarpasJIeHHE ITo npeAnpusTHIO B LIEIOM ONpeIessieT HalpaBIeHHe PEKOHCTPYKLUMH U TEXHHYECKOTO MIEPEBOOPYKEHHS
PEKOHCTPYKLIMH U JIEHCTBYIOIIETO IIPOU3BOICTBA. BHJT BBIITyCKaEMOM 3aBOIOM ITPOYKIUU, UCTOYHUKH T0JIy4a€MOI0 HCXOIHOTO
TEXHHUYECKOT'O Marcpualia, TOIIMBaA, SJICKTPOSHCPIUH, BOI[OCHaG)KeHI/IH. TexHonornyeckas CBI3b OCHOBHBIX IMPOU3BOJICTBCHHLIX IIE€XOB.
NIEPEBOOPYKEHHS BryTtpuzaBoackoil Tpancnopt. Opranusanus ynpasieHHus 3aBo1oM. IlepcrieKTuBbI pa3BUTHS 3aBO/Ia M €r0 3HAYSHUE JUIS
JIEUCTBYIOLIETO HapOJHOTO X034KUCTBA U JJI IAHHOTO IIPOMBIIIJIEHHOTO paiioHa.
TEPMHUYECKOTO ITo n3yyaemomy 11exy B LI€JIOM OTIPENEISIeT HaPaBJICHHE PEKOHCTPYKLIMU M TEXHUYIECKOTO TIEPEBOOPYKEHUS

MIPOM3BOACTBA, YPOBHSA
CHenuanTu3anu 1
JTUBepcu(pUKaIum
MIPOU3BOACTBA HA
MIEPCIIEKTHBY,

3¢ pexTHBHOCTH
JIEUCTBYIOLIETO
TEPMHUYECKOTO
IIPOU3BOJICTBA U ITyTEU
MOBBIIIICHUS
MIPOU3BOAUTEIBHOCTH

Tpyaa

,Z[efICTBYIOH_IQFO MMPOU3BOJACTBA: XAPAKTCPUCTUKA Ieveii ¥ TeIIOBOTO O60py,I[OBaHI/IH arJIoOMepartMoOHHOTO0, AOMCHHOI'O U
CTAJICTIJIABUJIBHBIX IIEXO0B; DHECPTCTUYCCKUC CBOICTBa MMPpOAYKIHHU U ChIPbA. CBsI3b C APYIruMHU LI€XaMu, OTITYCK
3HepFOHOCI/ITeJIeI\/'I. Cxema YIIpaBJICHUA LIEXOM. TeXHI/IKO-BKOHOMI/I‘{eCKI/Ie, OHEPreTUYCCKUE MOKA3aTCIIu uexa. HYTI/I
YIYUHICHUS TEXHUKO-3KOHOMHUYCCKUX IOKa3aTesIeH. HepCHeKTI/IBLI Pa3BUTHUSA SHEPTCTUICCKOT'O XO035HCTBa nexa.
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PazpabarbiBaet u
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BapUaHTHl SKOHOMHUH
Temia 3a cYeT Teruia
YXOISIIUX T'a30B OT
TEPMHYECKOTO
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CUCT 3aMEHBI
(hyTepOBOYHBIX U
TETIOM30JIAIHOHHBIX
MaTepHuajoB Ha
COBPEMEHHBIE
BBICOKOA((EKTUBHBIC
Marepuabl

[IpumepHOE pakTHYeCKOE 3aJjaHNe K aTTeCTAIlUH:

1. Paccuurars 3HaueHust BHyTpeHHero KIT/I TeopeTHIecKoro MuKIIa ra30TypOMHHON YCTAaHOBKHU ¢ H300apHBIM
MOJBOJIOM Teruia (0e3 pereHepalun) ¢ Uelbio OLEHKH BIUSHUS TEMIIEPATyphl Ta30B Mepe]] TypOUHOW Ha BHYTPEHHHH
KITA I'TY, mia aByx ciydaes : 1) nmpu Temmepatype ra3on nepea tTypounoi t3=600°C. npu TemrnepaType ra3os rnepen
TypounO# t3=800°C. ocTampHBIC TapaMETPhI IPUHSTH CICAYIONINE: HadallbHas TeMIieparypa padodero tena t1=20°C
CTeTeHb MoBbIIeHNs AaBneHus =7 sHyTpennnit KI1J] kommpeccopa u TypOouas! n1= nk=0,85 IIpuHATs OKa3aTEIH
annadatel paBHBIM K=1,4. TeII0eMKOCTh CYMTATh TOCTOSTHHOM.

2. Jlnst mEKIIa coCTOSIIEro U3 nporeccoB 1-2 mpu T=const (u30repma); 2-3 npu V=const (u30xopa); 3-4 mpu T=const
(m3otepma); 4-1 mpu V=const (n30xopa), Tpedyercs: PaccunraTs naBiaeHne, yaenbHbIH 00beM, TEMIEPATyPy IS
OCHOBHBIX TOYEK IMKJIA. J[JIs KayKJ0ro U3 MPOIECCOB OIPEIeIUTh 3HaUeHH MToKa3aTesiel TOIUTPOIIbI, TEIIOEMKOCTH,
BBIYUCIIUTH U3MEHEHUE BHYTPEHHEH SHEPTUH, SHTAIBIINH, TEIJIOTY U paboTy mpornecca. OnpeaeanTs CyMMapHbIe
KOJIMYECTBA MTO/IBEJICHHON M OTBEICHHOM TETUIOTHI, paboTy mukia u Tepmudeckoit KIIJI. Iloctpouts mukn PV u TS Ha
JUarpaMmmax cocTosiHusL. [IprHATE ra3oByto mocTosiHHY0 Bo3ayxa R=287 Jlx/(kr*K); p1=0,3 MIla, T1=300 K, p2=0,8
Mlla, T3=473 K

3. Ompenenuts: [Tapamerpsr Todek uaeanbHoro mukia ['TY, TepMUYecKuil KIII, MOIIHOCTD TYPOHHBI K KOMITPECCOPa;
ITapameTpsl Bcex Touek aeicTBUTENsHOTO 1ukia ['TY, npuHAB BHYTpeHHKE KIIJ] TYpOUHBI U KOMIIpECCOpa
cooTBeTcTBeHHO : MoiT= 0,87; noik=0,85. HauanbpHbIe mapameTpbl Bo3ayXa, moctymatomiero B kommpeccop ['TY,
paboratomiero npu p=const, coctasisitoT: pl1=0,1 Mlla; t1=20°C. Crenenp noBbllIeHNs AaBiIeHUs B Komnpeccope ['TY —
=6, remmeparypa ra3os nepex coriamu Typounsl — t3=700°C. Pabodee Teno obnamaeT cBOMCTBaMH BO3/1yXa,
TEIMJIOEMKOCTh PACCUUTHIBATh 110 MOJICKYJIIPHO-KHHETUYECKOM Teopuu. Pacxoxn Bozayxa G=2¢105 kr/u.

4. PaccuntaTh 3HaueHus BryTperHero KI1J/{ TeopeTHIecKoro IUKiIa ra30TypOMHHON YCTAHOBKH C H300apHBIM
MOJBOJOM Teruta (0e3 pereHepanuu) ¢ Uesbio OLCHKN BIUSHUA TEMIIEPATyphl ra30B Mepea TypOuHON Ha BHYTPEHHHUN
KIIAT'TY , nius aByX ciay4aeB: pU TeMIlEpaType ra3oB nepej TypouHoi t3=600°C; npu TeMieparype ra3oB mnepes
TypbuHoii t3=800°C. OcTanbHble apaMeTpbl IPUHATH CIEIYIOLIIe: HadyalbHas Temreparypa padouero tena t1=20°C,
cTeneHb noBbieHus gasnenus =7, Bayrpennuit KI1JI komnpecccopa u Typounsl n1= nk=0,85. [IpuHATE MOKa3aTENb
anuabatel paBHBIM- kK=1,4. TemIoeMKOCTh CUUTATh TOCTOSTHHOM.

Memoowi 3xcne

UMEHMANbHBIX UCCICO08AHUIL 8 menjiooHepzemuke
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PaspabarbiBaet u
aHAITU3UPYET
BapUAHTHI SKOHOMHHU

Bonpocs! u 3a1auu:
1. Tlepeunciute OCHOBHBIE dTAllbl IKCIIEPUMEHTA.
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Jatite monsiTrie pakTOpa M OTKIIMKA.

B kakoM ciydae 3KCIIEpUMEHT SIBJIIETCS] BOCIIPOU3BOANMBIM?

YeM xapakTepusyercsi aKTUBHBIN 3KcriepuMeHT? KakoBbl €ro 10CTOMHCTBA M HEAOCTATKHU ?

IlepeuncnuTe OCHOBHBIE 3a/1a4M IIJIAHUPOBAHUSA AKTUBHOTO SKCIIEPUMEHTA.

Uewm xapakTepu3yeTcsl HaCCUBHBIN SKCIIEPUMEHT?

Hpennommb 00BEKT NPWIOKEHHS PE3YJIBTATOB BHIYHCICHUH 7151 POPMUPOBAHMUS IJIaHA HKCIIEPUMEHTA:

1. Xuzakocth ABMKETCS IO TPYOONPOBOY, COCTOSIIEMY U3 JIBYX YYaCTKOB TPyO pasHoro auamerpa. Ha mepsom
ydacTke TpyoOsl nuameTpom 100 MM, ckopocTh TeueHus S0 cM/c, Ha BTOPOM ydacTke ckopocTh Tederns 20 cm/c. Kakos
JuaMeTp TpyObl Ha BTOPOM ydacTke?

2. U3 OTKpBITOro pe3epByapa yepe3 Kpyrioe orBeperre auamerpom d = 4,5 ¢M B ero cTeHKe TpeOyeTes MpomyCTHTh
pacxon Boabl V = 6 n/c. Onpenenuts: a) kakoi Haniop H obecnieunT 3amanHbIi pacxo; 6) Kak U3BMEHUTCS PacXo/, €Cln
K OTBEPCTHUIO IPUCOCTNHIUTH BHEITHUN IIMIIMHAPUIECKUNA HacanoK auameTpoM d = 4,5 cM npu BerauciieHHoM Harope H.
3. Kak u3MeHHTCS Pacxol, €CIIM K OTBEPCTHIO AUAMETPOM 5 CM IIPUCOEANHUTE BHEIIHUI IIATMHIPHYECKUI HACAIOK
Toro xe nuametpa? Hamop Hag nentpom otBeperus 1,2 M. KakuM gomkeH ObITh HANIOp, YTOOBI PACcXOJI, TPOXOSIITHN
yepe3 HacaJo0K OCTaJICsl TAKUM e, YTO U 4epe3 oTBepcTHe?

4. TlpusmaTudeckas MpsMOYroJibHasi eMKOCTb, 3alI0JTHEHHAS BOJIOM, IMEET B MECTE COEMHEHHsI OOKOBOM CTCHKH C
JTHOM KPUBOJMHENWHYIO IUJIMHAPUIECKYIO BCTaBKy paguycoM 1 M, 1 mmpuHoit b = 1,2 M. Onpenenuts cuimy
M30BITOYHOTO THAPOCTATHYECKOTO TABJICHHS], ICHCTBYIOIIEr0 Ha KPUBOJIMHEHHYIO ITMHIPUIECKYIO IIOBEPXHOCTh
BCTaBKH, €CIIM HIKHSSI TOUKA KPUBOJIMHEHHOW MOBEPXHOCTH HAXOUTCs Ha TiyonHe h = 2,5 m.

5. Omnpenenuts pacxo/ BOJbI V, POTEKAONIEH 0 TOPH30HTATIBHOMY TPyOOIPOBO/LY, IPU CIIEAYIOIINX HCXOIHBIX
nmaHHbIX: Harmop H = 4 M, ymHa tpy6onposoza | = 52 m, muamerp Tpybomnporoaa d = 100 mm, abcomroTHast
IIepOXOBATOCTh CTEHOK TpyOompoBoaa A = 1 MM, Temnepatypa Bojsl t =20 °C. Yron oTKpbITHS TPOOKOBOTO KpaHa 20°.
[TocTpouTs HAMOPHYIO M MbE30METPUIECKYIO JTHHUU.

6. OmnpenenuTs MOTEPH TEMIIA YEPE3 CTEHKY IIMHON 5 M, BEICOTOM 3 M, Tommuuoi d = 0,25 M, eciin Ha MOBEPXHOCTAX
CTEHKH TOJIepkuBatoTcs Temreparypsl t1 = +20 °C, t2 = -5 °C, koadduiueHT TermmonpoBoHocTy crenku 1 = 0,6
Br/(mTpan).

7. CTeHKH TONKH MApOBOTr0 KOTJIA BHIMOJHEHBI U3 OTHEYITOPHOTo Kupruya tommmuuHoi d = 0,25 m. TemrepaTypsl Ha
BHYTpEHHEeH U BHelIHeH noBepxHocTaX t1 = 1350°C, t2 = 50°C. TemnonpoBOAHOCTh KUPITUYA 3aBUCUT OT TEMIIEPATYpHI |
= 0,93(1+0,00075t). Beraucauth 1 n300pa3uth B Maciitade pacnpene/ieHue TeMIepaTyp BHyTPU CTCHKU Ha PACCTOSHHSIX
x1=0,05m,x2=0,1 M,x3=0,15m,x4=0,2 M.

8. B pesepsyap, comeprkamuii 125 M3 ®uakocTi mioTHOCThI0 1760 kr/M3 , 3akauaHo 224 M3 KUIKOCTH IIOTHOCTBIO
1848 kr/m3 . OnpenennuTs MIIOTHOCTH MOTYYHBIICHCS CMECH.

ook wn




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

Hu3l<0meMnepamyprze IHepeemudeckKue

YCmaHo6Ku

I1K-6.1

PazpabateiBaet u
aHaTN3UpyeT
BapUaHTHl SKOHOMHUH
TeTIa 3a CYeT Teria
YXOJSIIUX T'a30B OT
TEPMHUYECKOTO
obopymoBaHus, 3a
CYET 3aMEHBI
(hyTepoBOYHBIX
TETIOM30JIAIHOHHBIX
MaTepuaIoB Ha
COBpPEMEHHBIE
BBICOKOA((EKTHBHBIC
MaTepuabl

Bompocs! mtst caMocTosITeIbHOM IpopadboTKHU:

1. Knaccudukanust KpHoreHHbIX ¥ XOJOAMIIBHBIX YCTaHOBOK. TeruioBast TpaHC(QOpMaIHs.

2. O0acTH UCIIOIL30BaHUS TEIUIOBBIX TpaHC(HOPMATOPOB

3. OOImMit MPUHIIATT OXJIaKICHUS

4. Knaccuguxanus TermIoBbIX TPaHCPOPMATOPOB

5 IMuknnueckene u HerUKIMYeckue npoueccel. Lukia KapHo co cranmonapHbIME polieccaMu
6.KackaznHple 1 pereHepaTUBHBIC TEIUIOBBIE TPAHCPOPMATOPHI

7. DKCepreTHUECKU METOI aHali3a paboThl TEMJIOBLIX TPAHC(HOPMATOPOB

8. CxeMma uaeaabHOTO MapOKUAKOCTHOTO TerioTpaHcopmaTopa. Y qenbHbIe 3aTpaThl padOTHI.
9. XapakTepHbIe YJHEPTeTUIECCKHIE 30HB B HU3KOTEMIIEPATYPHOU 00JIacTH

10. XapakTepUCTUKH KPUOATEHTOB U XJIa10ar€HTOB

11. PeanbHBIi Mapo>XKUIKOCTHBIN TETIOBOM TpaHCPOPMATOP. JHEPreTUIECKUE XaPaKTEPUCTUKHU. X OJIOAUIbHBIH
ko3 umeHt

12. Ilpomnecc apoccenmpoBanus. Auddepennmansusiii gpoccens — apdext xoyms — Tomrcona. MaBepcns.
13. Kpuopedpmxeparop Jlunae. DHepreTudeckuii 6anaHc kpuopedprkeparopa.

14. neanbHbIE TIPOIECCHI OKIDKCHUS M 3aMOPAKUBAHUS Ta30B

15. briounas cxeMa BO34yXOpa3AeIUTENbHON YCTAHOBKU

16. Oxwxurens JInnnme.

17. KBasunukn Kiona, I'eiimanara, Kanuis

18.TexHNKO — 5KOHOMHUYECKOE COTMIOCTABICHUE OXKUKUTEIILHBIX LIUKIIOB

19. bunapusie cmecu. 3akonsl Payins, J{ansrona u Konosanoa aist OUHApHBIX cMecei.
20.Mcnapenune OMHAPHOW CMecH

21.lepnermanus OMHapHOH cMecH

22 Pextudukanus. YCcTpoicTBO peKTH(HUKATMOHHON KOJIOHHBI

23.PaboTa KOJIOHHBI IBYKPATHOU PEKTU(HUKAITNN BO3IyXa

24 KoMnaHOBKa BO3[yXOpa3AeIUTENbHBIX YCTAHOBOK HU3KOTO JIaBICHHS

25.ITpon3BoACTBO MHEPTHBIX T'a30B

26.CucTtemMsl TpaHCIIOPTA U paCIPEENICHUS IPOIYKTOB pa3AeicHHs BO3IyXa

IIpumepHOE npakTHYECKOE 3aJJaHNE K aTTECTALIUU:
1. PaccunTtaTh cXeMy aMMHaqYHOW OHOCTYIIEHHON KOMITPECCHOHHOHN XOJIOANIBHON YCTAaHOBKH JUIA CIIETYFOIINX
YCIIOBUH: 3a/laHa X0JI0A0Mpou3BoauTenbHOCTh Q0 , Temneparypa XJ1aJloHOCUTENsl Ha BXOJIE — BBIXOJIE U3 UCTIapUTeIIs
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B | QO0,KBrt Temmnepatypa TemmepaTypa oxnaxkaaromnen
XJIaJJOHOCHUTENS (BXO/I, BOJIBI Ha BXOJIC — BBIXOJIC U3
BBIXOJI B UCTIAPUTEIIb) KOHJIeHCaTopa
0C 0C

1 18 (-16)-(-23) (20)-(27)

2 25 (-15)-(-24) (21)-(28)

3 20 (-16)-(-25) (20)-(25)

4 19 (-17)-(-23) (22)-(28)

5 40 (-15)-(-25) (20)-(27)

6 55 (-16)-(-23) (21)-(29)

7 60 (-15)-(-24) (20)-(26)

8 75 (-16)-(-25) (23)-(29)

9 80 (-17)-(-23) (22)-(28)
10 95 (-15)-(-25) (20)-(27)
11 90 (-16)-(-23) (21)-(29)
12 85 (-15)-(-24) (20)-(26)
13 80 (-16)-(-25) (23)-(29)
14 30 (-17)-(-23) (20)-(26)
15 45 (-15)-(-25) (23)-(29)
16 30 (-15)-(-24) (22)-(28)
17 20 (-16)-(-25) (20)-(27)
18 15 (-17)-(-23) (21)-(29)
19 90 (-15)-(-25) (20)-(26)
20 80 (-15)-(-24) (20)-(27)

2. INap-¢ppeon-12 npu tremneparype t1 =-200C mocTynaeT B KOMIIPECCOp, e aaguadaTHO CKMMAETCS JI0 IaBJICHUS, TIPU
KOTOPOM €ro Temieparypa craHoBuTcs paBHoii t2=200C, a crenens cyxoctu napax x1=1. U3 komnpeccopa ¢hpeon
MOCTYMAeT B KOHJEHCATOP, TAe MPU IOCTOSHHOM JaBJICHUU 00pallaeTcs B )KUAKOCTh IPU TeMIepaType KUIIEHUs], TI0Cie
4gero aanabaTHO pacIupseTcs B Apoccelie A0 TeMieparypsl t4=tl. Onpenenuts X0JI0aMIBHEIN KO3 hUITHEHT
YCTaHOBKH, MaCCOBBIH pacxo1 (peoHa, a Takke TeOPETHIECKYIO MOIIIHOCTh MPUBO/Ia KOMITPECCOPa, €CIIH
XO0JIOAONPOU3BOANUTENLHOCTD ycTaHOBKU Q=280 kBT. M300pa3ute cxemy ycTaHOBKHU U ee MK B TS- n hS-nuarpammax.

3aaqy penuTh ¢ MOMOIIBIO TAOUIIBI MApaMETPOB HACHIIIEHHOTO Mapa GpeoHa-12.
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3. BozaymHast Xono[uIIbHAS MallIiHA TIPOU3BOIUT e mpu Temnepatype -30C u3 Boasl ¢ Temmepatypoit 100C.
BcaceiBaemsblil B KoMIipeccop Bo3ayx uMeeT temmeparypy t1=-100C, naBnenue p1=0,098 MIla u cxxumaercs 10
nasienud p2=0,4 MIla. 3atemM Bo31yX MOCTyNaeT B XOJIOAWIBHUK U TaM OXJIaxkaaeTcs 10 TeMnepatypsl t3=200C.
Pacxon Bo3nyxa pasern 1000 M3/49 mpy HOpMATBHBIX YCIOBUSAX. OTPENennTh XOIOAWIBHBIN KOd()(OHUIINEHT YCTaHOBKH,
TEOPETUYECKYI0 MOILTHOCTh MPUBO/Ia KOMIIPECCOPA U KOJMYECTBO JIbJa MOJIyY€HHOI0 B TEYEHHUE Yaca.

4. AMMuavHas X0JIOAWIbHAS YCTAHOBKA IIPU TeMIlepaType Kunenus xnaaarenta t1=-200C u reMnepatype ero
koHeHcaun t2=250C umeeT xoxoa0npon3BoanTenbHOCTs Q0=200 kBT. OnpenenuTs X010AUIbHbIH KO3)HUIIHEHT
YCTaHOBKHM, MAaCCOBBII Pacxo XJIaJlareHTa, a TakXkKe TEOPETUUECKYI0 MOIIHOCTb IIPUBOJa KOMIIPECCOpa, €CJIU U3BECTHO,
YTO Map aMMHAaKa [OCJIe KOMIIPECCOPa CTAHOBUTCS CyXUM HachIeHHbIM. M300pa3uTh cxeMy ycTaHOBKHU U €€ nuki B T,s
— AuarpaMmMe.

5. IlapoBast KOMIpeCCHOHHAsI YCTAHOBKA C IPOCCENBHBIM BEHTHJIEM HCTIOIB3yeT Mapbl HU3KOKUIISIIUX KUIKOCTEH.
Kommpeccop BcackiBaeT BIaKHBINA HACBIIIEHHBIH Map CO CTENEHBIO CYXOCTH X1 1 ckuMaet ero aauadatHo. [IpeBpaias B
CyXOM HaCBILICHHBIH Map MpH J1aBJIeHUH, COOTBETCTBYIOIIEM TeMIIepaType HachleHus (KoHaeHcanun) t2=t3=25°C. U3
KOMIIpeccopa Map XJaJIoreHTa IMOCTynaeT B KOHASHCATOP, I/Ie OH MPEeBPAIIaeTCs B )KUIKOCTh, KOTOPAs MPOXOANT Yepe3
JIPOCCENbHBIN BEHTHIIb, BCIEACTBHE YEro KUAKOCTh YACTUYHO HCIIAapsieTcd, a ee TeMIeparypa moHmwkaeTcs 1o t1=t4=-
5°C. Ipwu 310l TEMITEpaType XJIaJareHT MOCTYIAET B OXJIaXKJaeMoe oMelleHue (peprkepaTop) Tie BOCIPHHAMACT
TEIUIO, M UCTapsAeTcs, 00pa3yst BIAXKHBIN HACKHIIIEHHBIN Tap CO CTEIEHBI0 CyXOCTH X1 M CHOBA HAITPaBIISETCS B
koMmrpeccop. OnpenenuTs: yAeIbHYIO XJIaI0MPOU3BOAUTEIHHOCTE, 0 (kK IK/KT), 4acoBoii pacxon xnagorenra, Guac
(T/4), TEOPETUUECKYIO MOIIHOCTh KoMITpeccopa, NT (kBT); Terio, oTaaHHOe B KOHACHCATOpE, ( (KJX/KT), X0JI0AUIbHBIH
ko3 uIueHT, €; XonoauIbHBIN Koddduiuent ukina KapHo B nHTEpBalie TeMneparyp 1aHHoro nukia, €K, ecnm
M3BECTHBI: HAMMEHOBaHue XianoreHTa — NH3 (amMuak) u xmmagonpounsBogutenbHOcTh — Q=50 kBT. PesynbraTsl pacyera
MIPEJICTABUTH B TaOJIHUIIE.

Ilpouzeoocmee

HHAA - Haywo-ucmeéoeameﬂbcrcaﬂ pa6oma
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PaspabarbiBaet u
aHAITU3UPYET
BapUAHTHI SKOHOMHHU
Teria 3a cYeT Teruia
YXOISIINX Ta30B OT
TEPMHUYECKOTO
o0opymoBaHus, 3a
CYET 3aMEHBI

Coneprkanne HayIHO-HCCIICIOBATEIBCKON PaOO0THI ONIPEAEIIICTCS TEMATUKON BRITYCKHONW KBAJIN(PUKANUOHHOMH pabOTHI
(MarucTepcKou quccepTalyn), BRIOpaHHOW CTYACHTOM U COTJIACOBAaHHOMN C HAYYHBIM PYKOBOJIUTEIIEM, HCXOJIS U3
CHEIU(PUKN U3ydaeMON CTYACHTOM MPOTPaMMBI.

IlepeueHs 00X HATIPABIEHHU HAYYHO-UCCIIEAOBATENBCKON paOOThl MarCTPOB:

1. TepcnekruBHbIe MPOOIEMBI 3PHEKTUBHOTO HCIIOIB30BAHKS MATEPUATIBHBIX PECYPCOB U SHEPTHHU B TIPOMBIILIEHHBIX
TEIUIOTEXHOJIOTHYECKIX CHCTEMAX.

2. VIHTEHCHBHOE YHEProcOEpPEKEHNE M IKOJIOTHS B TEMIIOTEXHOIOTUH.




Nupuxarop

Ko
A JIOCTHKEHUS OneHouHbIE CpenCTBA

WHAMKATOpa
KOMIIETCHLIUI
(yTepoBOUHBIX N 3. Pa3pabotka 3Hepro- u MatepuaaocOeperarIrx TEXHOIOTHI TPOM3BOICTBA.
TCIUIOU3OIAUMOHHBIX |4, OTOGOp HCTOYHUKOB SHEPTHUH, SIHEPTOHOCUTENEH, KOHCTPYKIIMOHHBIX MaTEPHAIIOB.
MaTCpUaJIOB Ha 5. PaspaboTka TEpPMOJANHAMHYECKH HICATBHBIX M TEXHUUECKHU PEATM3YEMBIX TEIIOBBIX CXEM.
COBPEMCHHBIC 6. BbIOOp 5Q(HEKTHBHBIX TEIUIOTEXHUYECKHMX MPHHIIMIIOB OPTaHU3AIMU TEXHOIOTHYECKOTO TPOLECCa.
BBICOKOO(EKTHBHBIE |7 OHEpPro’KOHOMHYECKas U TeIUIOTEXHUYECKasi ONTUMU3ALKs BEICOKOTEMITEPATyPHBIX IPOIECCOB.
MaTepuabl 8.

Pa3paboTka u co3aHue FHEProMaTepraIocOeperarouX 1 IKOJOTMUECKH 0€30MaCHBIX MOAEIEH POU3BOICTBEHHBIX
CUCTEM B 000PYAOBaHHS HOBOTO MOKOJICHHUSI.

9. Pa3paborka 3(HeKTUBHBIX IPUHIIUIIOB TOCTPOCHHUSI CXEM TEXHOIOTHYECKHX PEAKTOPOB M 3JIEMEHTOB
TEIUIONCIIOIB30BAHUS 32 CUET TeIIa YXOASALIMX a30B OT TEPMUUECKOTO 000pYI0BaHUs, 33 CUET 3aMEHbI (PYyTEePOBOYHBIX
Y TEIUIOM30JSIIMOHHBIX MAaTepHAIOB HA COBPEMEHHBIE BRICOKO3()(peKTHBHBIE MaTepHAITBI.

Pacuemwvt napam
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PaspabartbiBaet u
aHAITN3UPYeT
BapUaHThl S5KOHOMHUH
Teria 3a cYeT Teruia
YXOJAIINX Ta30B OT
TEPMHUYECKOTO
obopymoBaHus, 3a
CYET 3aMEHBI
(hyTepOBOYHBIX U
TETTOM30JIIUOHHBIX
MaTepHuajoB Ha
COBpPEMEHHBIE
BBICOKOA((PEKTHBHBIC
MaTepHabl

[IpumepHOe pakTHYecKoe 3aJjaHKe K aTTeCTallUuH:

1. Tloctpouts mporece paciMpeHus mapa B TypOuHe ¢ ucroib3oBanneM H-S-guarpammsl BiaxxHoro mapa. M3BecTHo,
YTO TypOWHA COCTOMT YacTel HU3KOTO, CPEJHETO U BEICOKOTO JaBJICHHUS, KOTOPBIC Pa3lieieHbl IPOCCEISIMH.
OTHOCHUTENBHBINA BHYTPEHHUH K.I1.J. yacTe Typounsl 0,96, 0,84, 0,77 cOOTBETCTBEHHO, K.I1.1. Apoccenei 0,98, 0,94,
0,86. JlaBneHue meperpeToro mnapa Ha BXoJie B TypOHHY Iepei OTCeuHbIM poccenemM coctasisieT 13 Mlla, remneparypa
550°C. meroTcs 1Ba perymupyeMbIx 0TOOpa: MEePBbIA — HA BBIXOJIE M3 YaCTH HU3KOTO AaBiieHus npu 1,3 Mlla
HarnpaBJsIieTCs MOTPEOUTEINIO HA TEXHOJIOTHYECKHE HYK/Ibl, BTOPOW — Ha BBIXOJIE U3 YaCTH CpeJHero aasienus mpu 0,2
Mlla Ha TerutopuKaMoHHbIe HYXIbI. /laBneHre B KoHIeHCaTOpe 3a TypOuHOii cocrasiseT 3,5 klla.

2. Paccuutarh pacxo[ mapa Ha I0J0rPeBaTeNb BBICOKOTO JaBIICHHS, BCTPOCHHBIN B CHCTEMY PEreHepPaTHBHOTO
nostorpesa nurtatenbHoi Boabl (PIIIIB), paboratomero mpu 3aianHbix napamerpax. Jlasienne napa 1,3 Mlla npu
temneparype 250°C. /laBnenne nuratensHo Bogs! Ha Bxone 15 MIla npu temneparype 160°C. Henorpes Boasl B
noJorpesarese A0 TeMIepaTyphl HACHILEHHUS TPEIOLIEro napa NpUHATE paBHbIM 8°C. OxnaxaeHue napa B
noJiorpeBaresie HUKe TeMIepaTypbl HackIeHHs NpUHSTH paBHBIM 2°C. Pacxon nuTtarenbHo# Bob! 80 Kr/c.

3. PaccunTaTh TPEXCTYIIEHYATYIO CXEMY CHCTEMBI PEreHEPATHBHOTO MOIOIPEBA MUTATEIBHOM BOBI B OAOIPEBATENSIX
BBICOKOT'O IaBJICHU ¢ KaCKaJHOW CXEMOM ciMBa KOHJEeHcaTta napa. Paccuurars pacxos napa Ha KaX /bl TOI0rpeBaTeb.
Jasnenue mapa B [IB/11, I1B/12, [IB/I3 pasno 4,8 Mlla, 2,7 MIla, 1,5 MIla coorBercTBeHHO. Temneparypa mapa Ha
Bxoge B [IBJI1, IIBJ12, [IB/I3 pasna 350°C, 292°C, 258°C coorBeTcTBeHHO. Temneparypa NUTaTeIbHON BOJBI HA BXOJIE
B IIB/13 cocraBnser 160°C, na Beixone u3 [IBJ]1 250°C. Pactipenenenue temneparyp Boasl B cucteme PIIIIB npunsts
paBHOMEpPHBIM (JTMHEWHBIM). OXJIaKIeHIE TTapa B TOJI0TpeBaTesie HUKe TEMIIEPaTyphl HACHIIIICHUS TPUHATH PAaBHBIM
1°C. Pacxon nuratenbHo# Boabl 120 kr/c. OOBSICHUTH MPEUMYIIECTBA MHOTOCTYIIEHYATBIX CXEM.

4. PaccumTaTh pacxojl rPEOIIEro Mapa Ha JIea’spaTop eciii U3BECTHBI CIEAYIONIHE JaHHbIE: PACXO/l MUTATEIbHOU BOIbI
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JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa
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= 120 xr/c mpu TemnepaType HaCHIIIEHHUS B Jlea’paTope; BHYTPU CTAaHIMOHHEIE ToTepu  ¥* = 1% oT cymmapHOTO
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pacxoza BoJbl (YCIIOBHO IIPUHATHI U3 J€a’paTopa); BO3Bpar Konjaencara B y3 moporpesarelneii BHICOKOTO JaBIeH s
KOHJ{
21,67 xr/c ¢ sutansmmeit  BA = 848 kJ[/Kr; BOCIIOJHEHHE YTEYEK CETH IPOM3BOIUTCS XUMHUUECKH OUMIIIEHHON BOIOM
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XOB ¢ sHTanmpnueit - XOB = 153 k/[k/Kr; BO3BpaT KOHJIEHCATA OT MPOMBIIIJICHHOTO TOTPEOUTEIS 30 xr/c, ¢

KOHJT

. D
SHTAIBITHEH Hh 398 xJIx/Kr, Ipu 3TOM NOTpeOUTEND HE BEpHYN 7% KOHAEHCaTa; MpoAyBKa kotia ™ =1,2% or

nap Pnap
pacxojia MUTATENIbHOM BOJBL. B I€a3paTop NOJAI0T Iperoliuid map A ¢ gaBiaeHueM 2 = (0,6 MlIla npu temmnepatype
nap D KOHJT
T 0 o H] o Hlmag —
A =240°C u KOHJEHCAT TIOCJIEe CUCTEMBI TIOA0TPeBaTeNei HI3KOTO NaBICHUS C DHTAJBIHEH =605

kJx/Kr.

5. Topstuast Boma Ha oToruieHue moaetcs oT TOL K TemIoBOMy IyHKTY YKHJIOTO paiioHa ¥ BO3BpAIaeTcss 0OpaTHO 10
TpyOoIpoBoaaM auamerpoM 426/400 MM 1 AnmuHON 7 KM KaxApli. CKOpOCTh ABMKEHUS BOJBI B 00paTHOM
TpybonpoBoae 1,4 m/c. Temnepatypnsiii rpaduk 150/70. [{nst Toro, 4ToOBI TeMIepaTypa BOAbI B TPyOOIpPOBOIaX He
CHIDKaJIACh 0OJIbIIe, 4YeM Ha 3 Tpajayca, MOHTUPYIOT TETIOBYIO M30JISIUIO. PaccunTaTh TONIMHY CIIOS U30JISIIH IS
JBYX CIIy4aeB: M30JISIIUS U3 MUHEPAIILHON BaThl U U3 0a3aJIbTOBOrO BOJIOKHA. OLEHUTh 3KOHOMHUYECKYIO 3 PEKTUBHOCTh
M30JsIMH (110 3aTpaTaM Ha TOIUIMBO 3a MEPHOJ HKCILTyaTaluy n3oisnun). OCHOBHBIE fomymeHus: CUYuTaTh, 4To
TETJIOBBIC TTOTEPU KOMIICHCUPYIOTCS CKUTAaHHUEM TOILTMBA B KOTEIHHOM ycTaHOBKE C K.IL.JA. 80%. Cunrars, 9T0
K03(pPHUIIUEHTHI TEMIIOOTAAYH (LOC B OKPYKAIOIIYIO CPETy OJWHAKOBEI JUIS IPSIMOTO M 00PaTHOT'O U30JIMPOBAHHOTO U
HEM30JIMPOBAHHOTO TPYOOTpoBoi0B 1 paBHEI 10 B1/(M2-K). TepMuueckiM CONPOTHUBICHUEM MaTepHralia CTCHKH TPYObl
npeHeOpeyb, TEMIIEpPaTypy CTEHKH CUMTATh PABHOM TeMIlepaType TerioHocuTeNs. Temonepeaady pacCUuThIBaTh B
NPUOTMKEHUH TUIOCKOH CTEHKH.

6. Onpenenuts CyTOYHYIO 3KOHOMHUIO TOIUINBA, OJIYUYEHHYIO B PE3YJIbTATE 3aMEHBI TYPOOYCTAaHOBKH, pabOTatOIIEH
P HA4aJIbHBIX MapameTrpax napa p1=3,5 Mlla, t1=450°C Ha ycTaHOBKY C HayaJbHBIMH NapameTpamu napa p1=30
Mlla, t1=650°C. laBnenus napa B KoHAeHcaTopax onuHakoBoe p2=4 klla MomHocTs ycranoBku N=50 MBT, Tennora
cropanust Torumea QpH =30 M/[x/kr, a KI1J] naporeneparopos: craporo nir=0,8 u HoBoro nur=0,9. [lotepsimui Bo Bcex
OCTaJIbHBIX YacTsAX TypOOyCTaHOBKH NpeHeOpeyb.




