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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 MPOOJIeMHBIX CHTYalllii HA OCHOBE CMCTEMHOI0 MOAX0/1a, BHIPA0aThIBATH CTPATETHIO AelCTBUI

Memooonoaus u Memoovl HAYUHO20 UCCIEO0B8AHUSL

VK-1.1 AHnanuzupyet Bormpocs! aiis mpoBeneHus 3adera
IpoOIEMHYIO 1. Kak popmynupyercst HaydHO-TEXHHYECKask podema?
CHUTYallHIO KaK 2. Yro mpejacTaBisieT u3 ceds MOJENb IPOU3BOACTBEHHOM cucTeMbl? CHopMyIUpyiTe OOIINE TIPUHIIAIIBI
CUCTCMY, BBIABIIAA €€ MOJEIUPOBAHUS.
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 Heo0xommuMo 3aperucTpupoBaThCs B CISAYIOMIMX HAYKOMETpHUECKHX 0a3a TaHHBIX U AJIEKTPOHHBIX OMOIHOTEKaX:
HUCTOYHUKOB 1. PUHII (e-library).
nHpOpMAIIH, 2. ORCID.
paboraeT ¢ 3. Mendeley.
MIPOTHUBOPEIHUBOI 4. KubepJlennnka.
uHdopmarmei us 5. Web of Science ResearcherID.
pa3HBIX HCTOYHUKOB, | [IpakTudeckoe 3amanne No2
omnpexaenser npobdenst | Haiitu B 6unbnmorekax elibrary.ru u Ku6epJlenntnka He MeHee 25 UCTOYHHKOB IO TEME MarucTePCKOM THCCePTAIHH.
B HH(pOpMaImH, Haiitu B 6ubnuorekax ieeeexplore, elibrary.ru ve Menee 15 aHIJI0S3bIYHBIX HCTOYHHKOB 10 TEME MarkuCTEPCKOil
HEOOXOIMMOM NIt mucceptaii. OQopMUTH CIIMCOK JTUTEPATYPHI.
perieHus mpoodIeMHO
CUTyalluu, u Bonpocm JJ1s IPOBEACHUS 3a4eTa
HNPOCKTHUPYCT 1. OO630p nuTEepaTypHBIX HCTOYHUKOB: IPUHIUIILI IOCTPOEHUS, Ha3HAUEHHE.
MPOIIECCHI IO X
YCTPaHEHHIO
YK-1.3 PazpaOaTbiBaet u Bonpocs! i1 npoBeAeHN 3a4eTa:
coJepKaTesIbHO 1. Yro takoe nmpobieMHast CUTyalus U HaydHast ipodiema’?
ApTyMEHTUPYET 2. Kakumu 0COOEHHOCTAMM XapaKTEpU3yeTCs HaydHas mpobiema?

CTPATETHIO PEIIeHUS
POOJIEMHOM

3. Ilepeunciute TUIBI MTPOOIEMHBIX CHTYAIMI, XapaKTEPHBIX JJIs HAYYHOTO UCCIISIOBAHUS?




Nupuxarop

Kogn
JIOCTHIKEHHMS OLieHOYHBIE CpeICTBA

HWHJIUKATOpa
KOMIICTCHITUH
CHUTyallid HAa OCHOBE 4, Kaxwue 3Tarsl MOKHO BBIIEIHTH B HAYYHOM MCCIIEOBAHMN?
CUCTECMHOTO U 5. Yto Takoe gaexoMmo3uims npoodiaeMsl? Kak ona ocymiectsisiercs?
MEKIUCUHUIIMHAPHOL | 6, Kakue ypOBHH CII0KHOCTH HPUHATO BBIACIATH P KIACCH(DHKALIMN HCCIIEI0BATEIbCKHX 3a1a4?
0 IIOZIXOI0B, CTPOHUT 7. Oxapakrepu3syiite B 00LIEM BHIE MIPOLECC HAYYHOIO PEIIEHHS IPAKTHIECKON ITPOOIEMEL.
CILICHAPUU peaTnu3alnuu
CTpaTeruu, OTpeeIsis
BO3MOYKHBIE PUCKH U
npeaarasi yTu ux
YCTpaHECHHS

Tlpous600cmeennas - mexHoi02UHecKkas NPaKmuKd

VK-1.1 AHnanuzupyet B nepuoa npakTUK¥ CTYACHTHI JODKHBI U3Y4aTh CIEAYIOIINE BOIIPOCH:
MPOOIIEMHYIO [To npeanpusaTHIO B LEIOM:
CUTYALIMIO KaK Bun BellmyckaeMoit 3aBOJOM MPOIYKUUHU, ICTOYHUKH MTOJIy4aeMOr0 HCXOIHOIO MaTepuaia, TOILIMBA, JJIEKTPO3HEPrUH,
CUCTEMY, BBIABIISSA €€ | BoAOCHAOKeHUs. TeXHOIOrn4IecKas CBsi3b OCHOBHBIX ITPOU3BOICTBEHHBIX 116X0B. BHYTpH3aBOACKON TPaHCIIOPT.
COCTAaBJIAIONINE U Opranuszanusi yrnpasieHus 3aBoJ0oM. [lepcrieKTHBBI pa3BUTHA 3aBOJIa U €r0 3HAUCHUE AJI1 HAPOJHOTO XO3sICTBa U ISl
CBSI3U MEXY HUMHU JTAHHOTO IPOMBIIIJIEHHOTO paloHa.

VK-1.2 KpHTquCKH Ilo M3y4aeMOMYy LIEXY: XapaKTECPHUCTHUKA arjJoMEpallMOHHOI0, JOMEHHOI'O U CTaJICIJIaBUJIbHBIX 1IEX0B (KOJII/IquTBo u
OIICHUBACT MIPOU3BOAUTEIHFHOCTh METAIUTYPTHUECKUX arperaTos, IJIaH IeXa, CXeMY TEXHOJIOTHIECKOTO MPOIEcca, OCHOBHBIC
HaJIeKHOCTD OTJIEJICHHUS 1[eXa, CXEMY TPY30ITOTOKOB); XapaKTEPUCTHUKA BBIITYCKA€MOH MPOYKIINU, JHEPTETHUIECKHE CBOCTBA
HCTOYHUKOB MIPOJIYKIIUU U CHIPhA. TeXHUUECKHUE YCIOBUS U CTAaHAAPTHI HAa BBITYCKAEMYIO MTPOAYKITHI0. CBSI3b C APYTHUMH IIEXaMU,
MH(pOPMALIUH, OTIYCK 3HeproHocutenei. Cxema ynpapieHus 1eXoM. TeXHUK0-9KOHOMHYECKUE, SJHEPTeTHUECKHE IMOKa3aTeld 1exa.
paboraer ¢ [lyTu yay4iieHus: TEXHUKO-?)KOHOMHUYECKUX MOoKa3zaresiel. [lepcrneKTUBEI pa3BUTHSI SHEPTETUUECKOTO X035MCTBa LexXa.
IPOTUBOPEYUBOM [1nanoBeIif oTHEN 1 Oyxranrepus 1exa. M3yuenue MateprasnoB 10 IJIAHUPOBAHUIO, TEXHUIECKOMY HOPMHUPOBAHUIO U

uHpOpMaIuei u3
pa3HbIX UCTOYHUKOB,
ompeJiesiseT MpooOebl
B MH(pOpMaIyH,
HEOOXOIMMOH ISt
pereHus npoOIeMHON
CUTYyaluu, u
NPOCKTHPYET
MPOIIECCHI IO X
YCTPaHEHHIO

opraHu3anuy Tpyaa B rexe. O3HakoMIIeHHE ¢ pPab0TOI MIIaHOBO-3KOHOMUYECKON TPYIIIIBI, C METOAAMHU yUueTa
BBITNIOJTHEHNS TUIaHA OTAENBHBIMU IPOU3BOICTBEHHBIMU YYacTKaMU U arperataMu. MeponpusTis 0 MOBBIILIEHUIO
MIPOU3BOAUTEIBHOCTH TpyJa. TEXHUKO-3KOHOMHUECKUE TIOKA3ATEIH.

Jlex1uu 1 SKCKypcHr B TIEPUOJT IPAKTUKH JOIKHBI CITIOCOOCTBOBATH PACIIMPEHHUIO TEXHHYECKOTO KPyro3opa CTyI€HTOB B
00J1aCTH TEXHOJIOTHUH, OPTAaHU3AINH U YIIPABIECHUS MPOU3BOACTBOM. OpraHu3aIys JEKIUil U SKCKYPCUH OCYIIECTBIAETCS
PYKOBOJHUTEISIMU IPAKTUKH OT MPEANIPUATHS U Kadenpbl. i 4TeHUs JIEKUUH MPUTIAIlaloTcs BEAYIIUE CIICIHATNCTHI.
Lens oTdera — chopMHUPOBATH U 3aKPETIUTH KOMIIETEHIINH, TPUOOPETEHHBIE 00yYaroIUMCs B pe3yIbTaTe OCBOSHHUS
TEOPETUYECKUX KYPCOB U MOJyYSHHbIC UM ITPH TPOXOXKICHUH MPAKTUKU. OTUETHl 00yUYaroMIUXCs IO TPAKTHKAM
MIO3BOJIAIOT PYKOBOAUTEISIM 00pa30BaTeNbHBIX IPOrPaMM CO34aBaTh MEXaHU3MbI OOpATHO CBS3M AJIs1 BHECEHUS
KOPPEKTHB B 00pa30BaTeJIbHBIN MpoLecce.




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

VK-1.3

PazpabateiBaet u
coJepKaTeNIbHO
apryMeHTUPYET
CTpPATETHIO PEeIICHHUS
MPOOJIEMHOM
CUTyallid Ha OCHOBE
CHUCTEMHOTO H
MEXTUCITUTLITAHAPHOT
0 MOJIXO/I0B; CTPOUT
CIICHAPHHU pealTn3aIiu
CTpaTeTHH, ONPEACIISIS
BO3MOJXKHBIC PUCKH H
npeaiarasd Nyt ux
yCTpaHCHHUSI

YK-1.2

Kputnuecku
OIICHUBAET
HaJIe)KHOCTh
HCTOYHHKOB
nHpOpMAIIH,
paboTaer ¢
IPOTHUBOPEYNBOI
nHpOopMaIen u3
pa3HbIX UCTOYHUKOB,
oTpeJieIIsieT MPoOebI
B WH(OpMAITIH,
HEOOXOIMMOH ISt
pereHus IpoOIeMHOMH
CHUTYaIllH, U
POEKTHUPYET
MPOIIECCHI IO X
YCTPaHEHHIO

VK-1.3

PazpabarbiBaet u
COJICPIKATEIILHO

IToaroroBka oT4eTa BHIMOIHIECTCS 00YYAOLIMMCS CaMOCTOATENIFHO IO PYKOBOACTBOM PYKOBOAMTEIIS IPaKTUKH. 11pu
HaNMCaHUM OTYeTa 00OyUalomMUIiCs JOKEH MoKa3aTh CBOE yMEHUE paboTaTh ¢ HOPMAaTHBHBIM MaTEpPHAaIOM H
JUTEPaTypPHBIMH UCTOYHUKAMH, & TAK)Ke BO3MOXKHOCTh CUCTEMAaTH3HPOBATh M aHAJTM3UPOBATh PAaKTUUECKUN MaTepual 1
CaMOCTOSITETIbHO TBOPYECKU €r0 OCMBICTIMBATE.

Copep:xaHue 0TYETa ONpEAETAETCS HHANBUYATbHBIM 3aJaHHEM, BBIJJAaHHBIM PYKOBOJIUTENEM NPaKkTUKU. B mponecce
HaNHUCaHUS 0TYETa OOYUAIOMIUICS TOIDKEH pa3o0paThesl B TECOPETHUESCKUX BOMPOCAX N30PaHHOM TEMBI, CAMOCTOSITEIILHO
[POaHaIM3UPOBATh IPAKTUUECKUI MaTepHall, pa3o0paTrb 1 000CHOBATh NPAKTHUECKHUE MPEATIOKCHUS.




Nupuxarop

Kon

JIOCTHXKCHHUS O1neHOYHbBIE CpeICTBA
WHAWKATOpa

KOMIIETEHIINU

apryMeHTUPYET

CTPATETHIO PEIICHUS

MPOOJIEMHOM

CUTyallil Ha OCHOBE
CUCTEMHOTO U
MEXIUCIUTIIMHAPHOT
0 MOAXO0JIOB; CTPOUT
CLIEHApUU pealu3alyy
CTpaTeruu, Onpeenss
BO3MOJKHBIE PUCKH U
npeuiaras Iy TH UX
yCTpaHEeHHS

YK-2 Cnioco0eH ynpasJSiTb IPOEKTOM

Ha BCEX ITAllaX €ro )KM3HCHHOI'0 IMKJIa

Hnnosayuonnoe npeonpuHuMamenscmeo
YK-2.1 DopMynHpyeT Ha IIpumepHslii IEpedYeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:
ocHoBe moctaBieHHoN | 1. CymHocTs U CBOMCTBAa HHHOBALIUIA.
NPOOJIEMBI TIPOEKTHYIO |2, Moy HHHOBAIIHOHHOTO rpolrecca.
3aJa4y ¥ CrocoO ee 3. Poub npeAnpruHUMaTes B MHHOBALIMOHHOM IIPOIECCE.
PCLICHNS 9Epes 4. Knaccupukanys HHHOBALMIA.
pealusaliio 5. Oco06eHHOCTh MAPKETHHTOBBIX UCCIICIOBAHHUH /TSI BRICOKOTEXHOJIOTUYHBIX CTAPTAIIOB.
MPOEKTHOTO
6. OcobeHHOCTH TPO/Ia)K HHHOBAI[MOHHBIX TIPOIYKTOB.
yIpaBIICHUSI .
7. YKu3HEHHbIH [UKIT IPOIYKTA.
8. Teopus perieHus 1300pETATENBCKUX 33/1a4.
9. Teopus orpaHnYeHuU
YK-2.2 PaspabateiBaet [IpumepHBIN IepedeHb MPAKTHYECKUX 3aJaHMi:

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

3HAaYNMOCTb,

1) Tlpoanamusupyiite BiusiHUE GAKTOPOB MAKPO U MUKPO CPEJIBI HA KOMITAHHIO

2) CruianupyiiTe pemieHust © MEPONIPHUATHS 110 KOMILIEKCY MapKETHHI-MHUKC (TOBAapHast, LIEHOBast, COBITOBAs U
KOMMYHHKAIIMOHHAS MTOJIUTHKH).

[Ipoananu3upyiTe OCHOBHBIE IPEUMYIIECTBA BALIETO MIPOJYKTA, a TAK)KE YKAKUTE OCHOBHBIE TPON3BOACTBEHHBIE U
MHBECTUIIMOHHBIE 3aTPaThl HAa €ro pa3paboTKy.




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

O’KUaeMble
pe3yabTaThl U
BO3MOXHBIE Cephl UX
IPUMEHEHUS

VK-2.3

PazpabatbiBaet mian
peayin3anuy IpoeKTa ¢
y‘ICTOM BO3MOXXHBIX
PUCKOB pean3anuy U
BO3MOXKHOCTEH HUX
yCTpaHCHHMS,
TUTAHUPYET
HEOOXOIUMBIE

pecypcsl

3amgaaus u3 npodecCHOHANBHON 00J1acTH:

1) Cwmonenupyiite TOTpeGHOCTH NOTPEOUTENENA.

2) CocraBbTe MOJENb NOTPEOUTETHCKOTO TIOBEICHHS.

3) IlIpaBoBBIE MHCTPYMEHTHI IIPUOOPETEHUS M KOMMEPLIHAIM3ALMY HHTEIUIEKTyalbHONH COOCTBEHHOCTH.
4) CpencTBa HHAUBUYATU3AIUN IOPUTUICCKUX JIUIT

YK-2.4

OcymiecTBiseT
MOHUTOPHUHT X012
peanu3aluy npoeKTa,
KOPPEKTUPYET
OTKJIOHCHHs, BHOCHUT
JIOTIOJTHUTETbHBIE
U3MCHCHUS B ITIJIaH
peanu3ainy MpoeKTa,
YTOUHSET 30HBI
OTBETCTBEHHOCTH
YYaCTHUKOB MPOCKTA

IIpumepHsIii IEpedeHb NPAKTUYECKUX 3aJaHUN:

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

3) Ouenka ypoBHs TOTOBHOCTH TEXHOJIOTHH.

4) TIpoBeCTH NATEHTHBIN HOUCK

YK-2.5

[Ipennaraet
MPOLETYPHI U
MEXaHU3MBbI OLICHKH
KayecTBa MMPOEKTa,
WHPPACTPYKTYPHBIC
YCJIOBHSI IS
BHEJIpEHUS
pe3yabTaTOB IIPOEKTA

IIpumep TecToBOTO 3a7aHU:

1. BeiGepute npaBuwibHbIN 0TBeT. CTapTam — 3T0

a. HEIABHO MOSIBUBIIASACS KOMITAHUS

0 MaJIeHbKast KOMIIAaHUS

B.HOBasi koMIianus B cepe IT

T . BpEMEHHAs OpraHMU3aIlNsl, CO3/IaHHAas JUTsl TOMCKa OU3HEC-MOAEITH

. BCE OTBETHI BEPHBIC

2. Bribepure mpaBWIBHBINA OTBET. UTO TOHMMAETCS ITO] HOPMOM JT0OXOAa, MPUEMIIEMOH TSI HHBECTOpa?
a. COOTHOIIIEHUE MPUOBLIN U CPEJICTB, MHBECTUPYEMBIX B IIPOCKT;




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

0. COOTHOIICHUE WHBECTUIIMOHHEBIX 3aTpaT U HpI/I6BIJ'II/I
B. COOTHOIICHUC YHUCTOTO J0X0Ja U CPCACTB, MHBCCTUPYCMBIX B IIPOCKT

DKoHoMuUKa U YnpasieHue npou3so0Ccmeom

YK-2.1

DopMynupyeT Ha
OCHOBE MOCTaBJIEHHOMI
MIPOOJIEMBI TTPOEKTHYIO
3aJa4y | Crocoo ee
peLeHus uepes
peann3anmto
MIPOEKTHOTO
YIpaBIECHUS

YK-2.2

PaspabartbiBaeT
KOHIICTIIHIO TPOCKTA B
pamMkax 0003HAYCHHOM
POOJIEMBI:
(hopMynHpYET 1eb,
3a71a4n, 00OCHOBBIBACT
aKTyaJbHOCTb,
3HAYHMOCTb,
OXKHUIaeMble
pe3ynbpTaThl U
BO3MOXHBIE CEephl UX
NPUMEHEHUS

YK-2.3

PaspabaTbiBaet ruian
peaTn3anum MPoeKTa ¢
yquOM BO3MOXHBIX
PHCKOB peayiu3aIiiy 1
BO3MOKHOCTEH UX
yCTpaHEHHs,
TUTAHUPYET
HEOOXOIUMBIE

pecypcsl

IlepeueHs TEOPETUUECKHUX BOIIPOCOB:

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

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

3.CtpykTypbl npoexTa. [IpuHIUIBI 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 LIMKJIA IPOEKTA.

6.0kpy>keHue npoekTa. BHyTpeHH:As cpena npoekTa. BiausiHue okpyKeHus Ha pa3Hble TUIIBI IPOEKTOB.

7.Y4aacTHUKH TpoekTa. Poib 1 GyHKIIMN OCHOBHBIX YYaCTHHKOB.

8.Komanna npoekta. OCHOBHBIE 3aa4d KOMaHbl IpoekTa. @opMUpPOBaHUE U Pa3BUTUE KOMAHABI IIPOEKTA.
9.¥Ympasistomuii mpoektoM. CoBpeMeHHbIe TpeOoBaHHS K MEeHeKepy npoekTa. KBanudukaius u ceprudukanus
MEHeKepa MPOoeKTa.

10.PykoBoacTBo u nuaepctBo. Ctunu pykoBoncTBa. CTUau nuaepcTsa. Paznuune Mexay ynpaBlI€eHUEM U JTUIEPCTBOM.
11.0Opranu3aiiMoHHbIE CTPYKTYPBI IPOEKTa. BUIbI OpraHU3aliluOHHBIX CTPYKTYP: GYHKLIHMOHAIbHAS, TPOEKTHAS,
MaTpU4Hasi, CMEIIaHHasl.

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

13.MHpopManvoHHBIE TEXHOJIOTUH B TIpoekTe. [IporpaMMHBIe CpeicTBa JUIsl YIIPAaBICHUHU MIPOSKTaMH.
14.ITpoekTHO-OPHUEHTHPOBAHHOE yTIpaBieHre. TUIIbI U BUABI OpraHU3aIUil, IPUMEHSIONNX TPOEKTHO-OPUEHTHPOBAHHOE
yIpaBJieHHE.

15.1Ipumenenue ynpasiaeHus npoekramu. OCBOeHHE U UCTIOJIb30BaHNE YIPABICHUS IPOSKTAMU B OpPraHU3aliH.
OcobeHHOCTH YTIpaBiIeHus TPOEKTaMU B COBPEMEHHBIX yclloBHsIX Poccuu.

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

18.YmpaBienne npoeKToM 10 BpEMEHHBIM ITapaMeTpam.

19.YnpaBieHne CTOMMOCTBIO H (PUHAHCAMH TIPOCKTA.

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

22.YrpaBieHne MepPCOHAIOM B IIPOEKTE.

23.Ympasnenre 0€30MacHOCTBIO B IPOEKTE.

24.YnpaBieHue NOCTaBKaMU M KOHTPAKTAMHU B IIPOEKTE.




Nupuxarop

Kon
JIOCTHKEHUS OneHoYHbIE CpeCTBa
WHAMKATOpa
KOMIIETCHLIIUI
25.YmpaBieHue n3MEHEHUSIMHA B ITPOCKTE.
26. [IpenBapurenbHas OLEHKA BAPUAHTOB MIPOEKTA
27. TeXHUKO-?KOHOMHUYECKOe 000CHOBaHUE LEJIeCO00Pa3HOCTH U (PMHAHCOBOM peann3yeMOCTH IPOEKTa.
28. UnrerpanpHble mokazarenn 3 (HEeKTUBHOCTH MPOEKTA: CPOK OKYAeMOCTH U AVCKOHTUPOBAHHBIN CPOK OKYIIaeMOCTH,
YHUCTBIN TUCKOHTHPYEMBIH J0XO0J], BHYTPEHH:SI HOPMa JOXOJHOCTH, HHAEKC TOXOIHOCTH.
29. OneHKa pUCKOB MPOEKTA M UX CTPAXOBaHUE.
30.Ymupasnenue npoektamu 3a pyoexxkom. YII kak cnenmanpHast 0061acTh MpohecCHOHANBHOMN nesaTenbHOCTH. CUCTEMBI
cepruduKanuy.
31.Ynpasnenue npoektamu B Poccun. Poccuiickas Acconmanyst Y paBieHus MPOeKTaMU. 3a7jau U MePCIIeKTUBbI
pasBUTHS YTIPaBICHUS IPOSKTAMH.
32. UcTopus U TEHACHLIUU Pa3BUTHS B YIPABICHUH IPOCKTOM
YK-2.4 OcymecTBnser [IpakTHueckoe 3aiaHue:
MOHUTOPHUHT X0J1a 1. Onpenmenurs KU3HEHHBIH UK U (a3bl IPOEKTa
peanu3alyy NpoeKkTa, |2, Pa3paborarh MPOrpaMMy OCYLIECTBICHHS HHHOBAIMOHHOMN JEATEIBHOCTH B OPraHU3allMU U OLICHUTH €€
KOppeKTHpYyeT 3¢ PEeKTUBHOCTH
OTKJIOHCHHUA, BHOCUT 3. PaspaboTka KOHIIENIUH IIPOEKTa
AOUOTHATEBHBIC 4. TInaHupoBaHWE YIPaBJSEMBIX IAPAMETPOB MPOEKTA: POIOIKUTEILHOCTH, CTOMMOCTH, KauecTBa. [lIaHupoBaHue
VSMCHCHUS B TITaH pecypCHOro obecreyeHus MpoeKTa
pealnsaiiu poeKTa, |5 Co3naTh NpoeKT C MOMOMIBIO MPOrPaMMBI JUIsl ITAHMPOBAHKS 1 YIIpaBjeHHs npoekTaMu Project Libre
YTOUHSIET 30HbI
6. OueHHUTH CTOUMOCTh POEKTA
OTBETCTBEHHOCTHU
7. OUeHHUTD PHCKH Pean3alii IIPOEKTAa
YYaCTHHKOB IPOEKTa
YK-2.5 IIpenmnaraer

NpOLEYpPHI U
MEXaHHU3MBI OLIEHKH
Ka4yecTBa IPOCKTa,
MHPPACTPYKTypHBIE
YCIIOBHS JUIsS
BHEAPEHUS
pE3yJIBTaTOB IPOEKTA

YK-3 Crioco0eH opraHu30BbIBATh M PYKOBOAUTH PaboTOoii KOMaH/bl, BEIPA0ATHIBasi KOMAHAHYIO CTPATErHI0 Il JOCTHKEHHU S MOCTABJICHHOM 1eJIn

HHHOG(,IL!MOHHO@ npeanpuHuMameﬂbcmeo




Nupuxarop

Kon
JIOCTHKEHUS OneHoYHbIE CpeCTBa
WHAMKATOpa
KOMIIETCHLIIUI
YK-3.1 BripabaTeiBaet [IpumMepHbIii TepeueHb TEOPETUUECKUX BOIIPOCOB:
CTpPaTEeruio 1. Pacnpenesnenue posieii B KOMaHe.
KOMaHJIHO! pabOTEI U |2, Pa3BHTHE KOMAHJIBI.
Ha €€ OCHOBC 3. Co3znanune GU3HEC-MO/IEIIH.
OpraHuzyer oT6op 4. ®opmanuzanys GM3HEC-MOIENH.
ICHOB KOMAHABI M| 5 Tpapcopmanms GusHec-MoIeH B GH3HEC-TUIAH.
JOCTHKCHHUS
. 6. Meroauku pa3BUTHs CTapTara.
MIOCTaBJICHHOH Lienn
7. Dramsl pa3BUTHS CTapTamna
YK-3.2 Henerupyer [IpumepHbIl IEpedeHb NPAKTUYECKUX 3aJaHUM:
IIOJTHOMOYHS YJICHAM 1. Hapucyiite 10pOXHYIO KapTy pa3BUTHsI Baiero nmpoekra, yka3aB OCHOBHBIC BEXH, KOTOPBIC HEOOXOAMMO MPONUTH
KOMaH/Ibl 1 CTapTally B IPOIIECCe Pa3BUTHS CBOETO OM3HECA, BKIIIOUAsi HEOOXOAMMOCTh TPUBJICUEHUS (PUHAHCHPOBAHMUS, IPOIIECC
pacnpenensaeTt JI0opabOTKY NPOAYKTA, paCIIMPEHNE KOMaH/Ibl IPOEKTA, 3aIlyCK MAPKETUHIOBOM KaMIIaHUHU U T.JI.
NOpy4CHUS, 2. Kak co3gath KOMaHmy
OpraHMsyeT U 3. XapakTepuCTHKU KOMaHHOTO JIHIEPa.
KOPPEKTHPYET PaboTy |4, Kak MOTHBHPOBATH KOMAHIY?
KgMaHm’I’ Aact 5. KomanmHbIii 1yX.
00paTHYIO CBS3b IO KoMar it maep
pe3yapTaTam
YK-3.3 Opranusyer IIpuMepHBI IEpeYeHb MPAKTUYECKUX 3aJaHUI:
o0cyxaeHne 1. VMHBIN KM3HEHHBIH IUKIT IPOJLYKTA.

pe3ynbTaToB paboTHI,
B T.4. B paMKax
JTIUCKYCCHH C
IMPUBJICYCHHUEM
OIIIIOHEHTOB

2. Pacuer 11eHb! IMIIEH3UU U BUJIBI TUIATEXKEH

3. IpoBejicHNE TIEPErOBOPOB IS 3AKIIIOUEHUS KOHTPAKTA C HHIYCTPUAIBHBIM 3aKa34nKOM
4. Metos! orieHKH 3()(PEKTHBHOCTH MIPOEKTOB.

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

CocTaBbTe KapTy pUCKOB MHHOBALIMOHHOTO MPOEKTA

DKoHOMUKA U YnpasTieHue npou3eo0CmeoMm

YK-3.1

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

[lepeueHs TEOPETHIECKHUX BOIIPOCOB:

1. TlousTHe yrmpaBIeHYECKOTO PEIICHHS, IPUHIAITBL, (POPMBI U METOIbI HX TIPUHSTHS
2. TloHsiTHe U BUJIBI OPTAHU3ANMOHHON CTPYKTYPBI IPEIIPUSITHS

3. TIpaBoBble OCHOBBI OpPraHU3alMK TPy 1a. MOTHBAIUS [IEPCOHAIA.




Nupuxarop

Kon
JOCTIKEHHUS O1neHOUHBIE CPENICTBA
WHIUKATOPa
KOMIIETCHLIIUI
JOCTHKCHHUS
MOCTaBJICHHOH LIeNn
YK-3.2 Henerupyer [IpakTHueckoe 3anaHue:
nojgHoMouus uieHam | Ompenenurs :
KOMaH[pbl U 1. CocTaB y4aCTHHKOB IIPOEKTa, UX OCHOBHBIE ()YHKLIH
pacmpenensier 2. MeHemkep npoeKTa, ero posib U (YHKIIMH B TIPOSKTE
MOpy4eHus, 3. Pa3paboTka opraHn3aliOHHON CTPYKTYPHI YIIPaBICHHUS IPOCKTOM
OpraHusyeT u
KOPPEKTHUPYET PadoTy
KOMaH/ibl, Ja€T
00paTHYIO CBS3b IO
pe3ynbpTaTam
YK-3.3 Opranusyer [IpakTHueckoe 3amaHue:
O6CY)K[ICHI/IC PaCCMOTpI/ITC KOHKPCTHBIC CUTYallul U HAITMIIUTE, KaK JOJIKCH BECTHU 06651 PYKOBOAUTECIb:

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

Curyauus 1

Bb1 mopyvaere BBINONHEHHE 334aHUSI CBOEMY ITOIYMHEHHOMY, 3Hasl, YTO TOJILKO OH MOKET XOPOILO €ro BHIIOMHUTE. Ho
BIpPYT BbI Y3HAeTe, YTO TOT MEPENOPYUHII 3aJ]aHKe APYTroMy JIMITy, B pe3yJbTaTe 4ero 3aJaHie K CPOKy He ObLIO0
BBITIOJTHEHO.

Bb1 BeI3BIBaeTE K ce0e B KAOMHET 000MX M TOBOPHTE:

Curyanus 2

BEb1 oTnanu pacniopsbkeHue, Kacaromeecs: petieHus mpodiaeMbl. Ball moguYnHEeHHBIH He BBITIOIHIII 9TOTO PacliopsHKEeHUs,
HO pelui npodieMy 1mo-cBoeMy. Bel moHUMaeTe, 9To ero peleHue JIyylie Bamero.

Bel roBopure:
Curyanus 3
PykoBoauTens 1aeT HOAYMHEHHOMY 3aflaHue IPHoOpecTH 000py10BaHue onpenesieHHON Mapky. [logunHeHHbII
IBITaeTCsl OOBSCHUTH, YTO 3TOT THIT 00OPYAOBaHUS HE CTOMT NOKYNATh U M0 Kakoi npuunHe. Ho pykoBoautens
MIPUBOJHUT BHEIITHE BECOMBIE ApTYMEHTHI B TI0JIb3y CBOETO PEIICHUSI.

Uepes HEKOTOPOE BpeMsI MHEHHE TTOTYMHEHHOTO MTOATBEPKIaeTCA, M 000pyAOBaHuE 1eMOHTHpYeTCs. PykoBoauTens
BBI3BIBAET K ce0e MOAYMHEHHOTO, YTOOBI IPOAHAIN3UPOBATh MPUUYHUHY HEYAaUH.

UTo BBI OTBETUTE HA MECTE MTOTYMHEHHOTO?

Curyanus 4

Bam HenocpeicTBEHHBINM HaYaIbHUK, MUHYS Bac, Ja€T CPOUYHOE 3a/laHUE BallleMy OJYMHEHHOMY, KOTOPBIN YK€ 3aHAT
BBITNIOJTHEHWEM BalIero OTBETCTBEHHOIO 33JaHysl. Bbl M Balll HAYQJIbHUK CUMTAETE CBOM 3a/1aHUsI HEOTIOKHBIMHU.




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

Bribepure Haubosee npueMiIeMbli 1711 BaC BAPUAHT PEILIECHUS:

a) He oclapuBas 3aJaHue HavyalbHUKa, Oyy CTPOTO MPHIEPKHUBATHCS TOKHOCTHON CyOOpANHALINY, IPEIIOKY
MOJYMHEHHOMY OTJIOKHUTD BBITOJTHEHUE TEKYILEH padoThI;

0) BCe 3aBHCHUT OT TOT'0, HACKOJIBKO JAJIsl MEHSI aBTOPUTETEH HAauyaJIbHUK;

B) BBIPa)XXy MOJAYMHEHHOMY CBOE HECOTJIaCHE C 3aJaHHeM HavyaJbHUKa, IPEIYIIPEXKy ero, 4To BIpeb B MOJOOHBIX
ciydasix Oy;y OTMEHSTh 3aJjaHus, IopydaeMble eMy 0e3 corjliacus CO MHOIA;

') B MHTEpecax Jeja NpeAoxKy MOAYMHEHHOMY BBIIIOJHUTH HAYaTyr0 padoTy.

YK-4 CniocoGeH npMMeHSITh COBPeMeHHble KOMMYHHUKATHBHbIE TEXHOJIOTMH, B TOM YHCJIe HA HHOCTPAHHOM(bIX) sI3bIKe(aX), AJ1sl AaKaJeMHU4eCKOro 1

npogeccHoHAIbHOr0 B3aHMO/IEi CTBUS

OcHOBbl HAYYHOU KOMMYHUKAYUU

YK-4.1 YcranaBnuBaet TeopeTrnueckue BOMPOCHI:
KOHTaKThl U 1. TlousTre HAyYHOU KOMMYHHKAIMH, CICHU(HUKA HAYYHOU KOMMYHHUKAIIHH.
OpraHu3yeT OOIEeHNEe |2, Buibl M CPEICTBA HAYYHOH KOMMYHHKALINH.
B COOTBCTCTBUH C 3. DyHKIMU HAYYHON KOMMYHHKAIIUH.
HOTpe6H°C€’[MH 4. Knaccudeckue M MHHOBAIMOHHBIE (DOPMbI HAYYHOM KOMMYHHUKAIIUH.
COBMECTHOH 5. Bimsane HTP Ha Hay4HYI0 KOMMYHHKAIIHIO.
JeSITEIbHOCTH,
6. TocymapcTBeHHbIE CTaHAAPTHI B OOJACTH COCTAaBJICHUS M OOPMIICHHS HAYYHBIX TEKCTOB.
WCIIOJIB3YsI
COBpPEMEHHbBIE
[IpakTHueckue 3agaHus:
KOMMYHHKAlIHOHHBIE . .
TeXHOTOTHH 1. Ilpaktuueckas padora Ne3 «IIpruMeHeHne BO3MOKHOCTEH COBPEMEHHOTO OHJIAHH-TIPOCTPAHCTBA B MPOLIECCE HAYUHBIX
KOMMYHUKALUI.
YK-4.2 Cocrapnsier AenoByo | TeopeTudeckue BOMPOCH:
JIOKYMEHTAIIHIO, 1. Crpykrypa u cTUIHCTHYECKHE OCOOEHHOCTH HAYYHOTO TEKCTA.
CO3acT pasINIHbIC 2. OcoOEHHOCTH HAYYHOTO TEKCTa: [ATHPOBAHHUE, CCHUIKH Ha JIMTEPATYPHBIE HCTOYHHUKH.
aKaICMUICCKHC UIIH 3. OcobeHHOCTH COCTaBIIeHUs ONOIMOrpadMIECKOro CIUCKA.
npodeccrnoHabHbIe 4. TluchMeHHas HayYHAss KOMMYHUKAIUS
TCKCTBI Ha pYCCKOM M| 5 Hayunas cTaThs: CTPYKTYpa U TAIlbl HATMCAHHSL.
MHOCTPAHHOM SI3BIKaxX
6. CTpyKTypa U cojiepskaHue OT3bIBa Ha HAYYHYIO paboTy
7. CTpyKTypa U CO/iep:KaHHe TE3UCOB.
8. DTanbl HANMCAHWUSL ¥ COJIEPIKAHUE PELICH3HU.
YK-4.3 [Ipencrapnser TeopeTuueckre BOIPOCHI:
pe3yabTaThl 1. VcrHas HayyHass KOMMYHHUKAILHS.




Nupuxarop

Kon
JOCTIKEHHUS OneHoYHbIE CpeCTBa
WHIUKATOPa
KOMIIETEHIINU
UCCIIEIOBATENLCKOM M | 2, Hayunbiii mokitan. [IpHHIHITEL, 0OCOOEHHOCTH | 3TAITBl MOATOTOBKH.
HPOCKTHOU 3. OCOOEHHOCTH MOATOTOBKH CTEHI0BOIO JOKJIAIA.
ACATCTLHOCTH Ha 4. OcHOBHBIC 0COOCHHOCTH HAYYHOTO CTHIIS
pa%HHqHHX 5. Hayunast qUCKyCcCHsi KaK METOJI pa3pelleHus CIIOPHBIX POOIeM
T1yOIIIHBIX 6. OcHOBHBIE XapaKTEPUCTHKH HAYYHOU MOIeMUKH. [IPUHIIUITBI M IPaBUIIa HAYYHOU MOJIEMUKH.
MEPOIPUSITHUSAX, N
7. HayuHblii CIIop: 1I€JIM U MTOAXO/IBL.
y4acTBYyeT B
aKaJeMUYECKUX
[IpakTuueckue 3agaHus:
poheCCUOHATBHBIX
HCKYCCHSX Ha 1. [TpakTrueckas padora Nel «IloaroTroBka Hay4dHOTO JTOKIIAJIAy.
2. IpakTuueckas padora Ne2 «I[1oaroToBKa T€3MCOB HAYYHOT'O JTOKJIAI0BY.
PyCCKOM U
WHOCTPAHHOM $I3bIKax
Huocmpannulil 1361k 8 npogheccuonanvoll dessmeabHOCmu
YK-4.1 YcranaBnuBaet
KOHTAKTHI U
OpraHm3yeT O0IIeHne
B COOTBETCTBUH C Ilepedyenb NpakTUUECKUX 3aJaHUI
MOTPEOHOCTSIMU 1. CocraBbTe AMAJOT U3 CIENYIOMINX PEIUIHK.
COBMECTHOM 2. UcnipaBpTe OMMOKU B BU3UTHOM KapTOUKE.
JICSATEIIbHOCTH, 3.CocraBbTe 110 00pa3ily CBOO aBTOOHOrpaduio.
WCIIOJIB3YsI 4.IloaroToBbTe Mpe3eHTAIHIO O cele.
COBpEMEHHBIE
KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH
YK-4.2 Cocrasnger aenoByto | [lepeuens npakTuyeckux 3agaHui

JIOKYMEHTAIHIO,
CO3/1aeT PA3THYHBIC
AKaJEeMHNYCCKUEC NN
npohecCHOHaNbHBIE
TEKCTHI Ha PYCCKOM H
HWHOCTPAHHOM A3bIKax

1.IIpouTHTE TEKCT U JOTIOJIHUTE €TI0 MPEJIOKEHHBIMH CIIOBAMHU.

2.IlpounTaiiTe TEKCT U ONPENEITUTE, SBISIETCS BEICKa3bIBAHNE UCTUHHBIM MM JIOXKHBIM.

3.IlpounraiiTe IUANOT U JONOTHUTE HEAOCTAIOIINMH PETUTHKAMH.

4.BribepuTe HaWITy4YIIMA OTBET AJISl Ka’KAOTO BOIIpoca

5.CocraBbTe 10 00pa3ily 3asBJICHUE O IPHEME Ha padoTy.

6. [ToaroroBsTe COOOIICHNE/TIPE3EHTALIMIO TI0 OTHOM N3 IIPOMICHHBIX TEM, OIUPAsCh HA COOTBETCTBYIOIIHE JICKCHUECKUE
BBIPAKECHHS.




Nupuxarop

Kon

JHMKaTOpa JIOCTHKEHUS OLieHOYHBIE CpeICTBA
KOMIIETCHIIUH

YK-4.3 IIpencrasisier
pe3ynbTaThl
HCCIIEIOBATENIBCKOM U
MPOEKTHOU ITepeueHp NpakTUUECKUX 3aJaHUN
JIeATeTLHOCTH Ha 1.CocraBbTe COOOIICHNE, ONTUPAsCh HA HICTUHHBIC YTBEPKACHUS U3 MPEIJIOKEHHOTO CITHCKA.
Ppa3JInYHbIX 2. Pacmonosxute yacTu MucbMa B MMpaBUJIBHOM ITOPAOKE.
My OTMIHBIX 3.IloaroroBrTe COOOIIEHUE/TIPE3SHTAINIO 10 OJJHON M3 MPOMIEHHBIX TEM, OITUPAsICh HA COOTBETCTBYIOIINE JIEKCUIECKHIE
MEPOINPUATHUSIX, BBIPAKEHHUS.
Y4acTBYET B 4.IlpounTaiite TeKCT MPodhecCHOHATHLHO-OPUCHTUPOBAHHOTO XapaKTepa, EPEeBEIUTE €ro OCHOBHBIC HJIEH ¥ OTBETHTE Ha
aKaJIEeMUYECKHUX U BOITIPOCHI.
pohecCHOHATBHBIX 5. CocTaBbTe MUCHMEHHO AaHHOTAINU K TEKCTaM MPo(hecCHOHATHHON TEMAaTHKY.
AUCKYCCHUAX Ha
PYCCKOM H
MHOCTPAaHHOM SI3bIKax

Ilpouszeoocmeennas - nedazo2uyecKkas nNpaKmuka

YK-4.1 YcranaBnuBaer [IpakTrKa MarucTpaHTOB IPOBOJIUTCS B paMKaxX 0OIIei KOHIENIIMA MaruCTePCKON MoAroTOBKH. OCHOBHAS UIes
KOHTaKTHI MPAKTUKHU, KOTOPYIO JIOJDKHO 00ECIICUUTh €€ COJIepKaHKe, 3aKIH0YaeTCsl B (POPMUPOBAHUH TEXHOJIOTUYECKUX YMEHUH,
OpraHusyeT O6H.[€HI/Ie CBs3aHHBIX C nez[aromquKoﬁ JACATCIIBHOCTBIO, @ TAKIKE KOMMYHHUKATHBHBIX YMGHHﬁ, OTpaxarouux BSaHMOHeﬁCTBHH C
B COOTBETCTBHUHU C TOMH. BHIIBI IesITETFHOCTH MarucTpaHTa B MPOIECCce MPOX0KASHUS MPAKTUKA TIPEIoIaraoT GopMUPOBaHIE U
MOTPEOHOCTSIMU pa3BUTHE CTPATETHYECKOTO MBIIIIEHHS, TAHOPAMHOTO BUICHUS CUTYAIH, yMEHNE PYKOBOIUTH rpymnmoi monei. Kpome
COBMECTHOM TOT0, OHA CITOCOOCTBYET MPOLIECCY COLMATM3AIMH JUUHOCTH MaruCTpaHTa, MEPEKIIFOUCHHIO Ha COBEPIIICHHON HOBBIN BUJI
JIEeATEIbHOCTH, — MIeIarOTUYECKYIO IeATEIbHOCTD, YCBOSHUIO OOIIECTBEHHBIX HOPM, IIEHHOCTEH MpodecCcrH, a Takke GOPMUPOBAHUIO
UCIIONIb3YSI MEPCOHALHON JIEIOBON KYJIBTYPBI OYIYIINX MarucTpoB.
COBpPEMEHHBIE B nporiecce nmpakTUKK MaruCTPaHThl YYaCTBYIOT BO BCEX BHJIAX HAYYHO-TIEITarOTUYECKOW U OpraHU3allHOHHON PadoThI
KOMMYHUKAIIMOHHBIE | BEIMYCKaoIIeH kadeapsl (Apyroro moapas3aeieHus CBOeTo By3a). [Ipy 3ToM B COOTBETCTBUY ¢ UHAWBUYaTbHBIM
TEXHOJIOTUU TUTAHOM, COCTABIIEHHBIM HAYYHBIM PYKOBOJHTEIEM U YTBEPIKICHHBIM 3aBEAYIONIUM Kadeapoil MPaKTUKAHThI U3Y4aloT:

VK-4.2 CocraBisieT JIeJI0BYIO - cozeprkanue, GopMbl, HalPaBJICHUS IEATSIILHOCTH Kad)ephl: TOKYMEHTHI IUTAHUPOBAHUS M yueTa YUeOHOM HATrPy3KH;
JIOKYMEHTAIHIO, MPOTOKOJIBI 3aceAanus Kadephl; MJIaHbl M OTYETHI IIPEIogaBaTeIel; JOKYMEHTHI 110 aTTeCTAl[MH CTY/ICHTOB;

CO3/1aeT pa3iInvHbIC
aKaJeMUYeCcKre 1IN
npodeccruoHaIbHBIC
TEKCTBI HAa PYCCKOM U
WHOCTPAHHOM SI3bIKaX

HOPMaTHBHBIE ¥ PETTIAMEHTUPYIOIINE TOKYMEHTHI Kadheapsl;

- y4eOHO-METOUICCKIE MaTEPHAIIEI;

- IPOrpaMMbl YUeOHBIX TUCIMILINH, KYPChI JIEKIIUH, COIEPIKaHUe JTJAOOPATOPHBIX M MPAKTUUECKUX 3aHITHI;

- HayYHO-METOIUYECKHE MaTepUabl: HAYYHO-METOINYECKUE pa3pabOTKY, TEMATUKY HAYYHBIX HaNpaBIeHUA KadeIpel,

Hay4YHO-METOANUYECKYIO JINTEPATYPY.




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

VK-4.3

IIpencrasnsier
pe3yabTaThl
HCCIEN0BATEIbCKON U
MPOEKTHOU
JIeATENIbHOCTH Ha
pa3InyYHbBIX

My OTMIHBIX
MEPOTIPHUATHSAX,
y4acTBYeT B
aKaJeMUYECKUX
pohecCHOHATBHBIX
AUCKYCCHUAX Ha
PYCCKOM H
WHOCTPAHHOM SI3BIKaX

ITo oxoHuaHMIO IIPAKTHUKHU IMTPEACTABIIACTCA OTUCT.

Vuebunas - npakmuxka no nojiy4eHuro nepeudHblx HaeblKoe6 deVHO-uCCﬂBOOGQmeﬂbCKOﬁ pa60mbz

YK-4.1

VYcranaBianuBaeT
KOHTAKTEI U
OpraHu3yeT OOIeHUE
B COOTBETCTBHH C
MOTPEOHOCTIMU
COBMECTHOM
JIeSITEIbHOCTH,
UCTIONB3YS
COBpPEMEHHBIC
KOMMYHUKAIIMOHHBIE
TEXHOJOTHH

YK-4.2

CocTaBiser IeI0BYIO
JOKYMCHTalUIO,
CO3/1aeT pa3iInvHbIC
aKaJeMUYeCcKre 1IN
npodeccruoHaIbHBIC
TEKCTBI HAa PYCCKOM U
WHOCTPAHHOM SI3bIKaX

ITpumepHBIe BOIIPOCHI, MOJIEKaIIHe NTPOPadOTKE B OTYETE MO NPAKTUKE U IPH MOJATOTOBKE K IPOMEXYTOUHON
aTTecTalluu

1. U3yuuth 00BEKT HCCIIET0BAHMS.

2. WV3y4uTh MpeaMeT MCCIeI0BaHHNS.

3. Ha ocHOBe JMTEpaTypHOro 0030pa yCTAHOBUTH AKTyalIbHBIE TIPOOJIEMbI, XapAKTEPHBIE /I 0OBEKTA U PEMETA
UCCIIEIOBAHUSI.

W3yunth goctynHble 6a3bl HAYYHOT'O [IUTUPOBAHUS.

W3yunths goctynHele 60a3bl 00bEKTOB HHTEIUIEKTYAIbHONW COOCTBEHHOCTH.

BeisiBuTE HayuHBIE pabOTHI, COOTBETCTBYIOIINE 3aJaHHOM MPEAMETHON 00acTu.

BEIBUTB MaTEHTHI ¥ CBUIETENIECTBA, COOTBETCTBYIONINE 33/T1aHHOM ITPeIMETHON 001acTH.

[Ipoananu3upoBaTh METOABI, UCIIOJIb30BAaHHBIE B HAWACHHBIX padoTax, Ul peLIeHus 3a/1a4, CXOKHX C 3aJaHHOM.
Ha ocHoBe ananm3a TuTepaTypHBIX HCTOYHUKOB BBISIBUTH IOCTOMHCTBA W HEJIOCTATKH UCTIOJIH30BAHHBIX B HIX
METO/IOB ISl pEIIEHHUs] MHTEPECYIOIIeH Bac 3aaqu.

10. BoisiBUTS YK€ NPE/IOKEHHBIC PEIIEHHS TO00HBIX 3a/1a4.

11. YcraHoBUTH POTHBOPEYHS B HAMICHHBIX HAYYHBIX paboTax.

©oNo A

[TpumepHBIe BOIIPOCHI, MOJJIEKaIIHe TPOPadOTKE B OTYETE MO MPAKTHKE U TPH MOJITOTOBKE K POMEXKYTOUHON




Nupuxarop

Kon
JOCTHYKEHHS O1ieHOYHBIE CpeCTBa
MHIMKATOPa
KOMIIETCHIIUH
YK-4.3 IIpencrasisier aTTeCTalluu
pe3yIbTaThl 1. Tlpwu ucronp30BaHNM AHTIIOS3BIYHBIX 0a3 TAHHBIX U HAYYHBIX CETCH HAWTH yYEHBIX, 3aHUMAIOIIUXCSI
UCCIIENOBATENBCKON U | HCCIIETOBAHUSAMHE B 3aJaHHOM IIPeIMETHOMN 001aCTH.
IPOCKTHOM 2. 3anpocuTh MOJHBIE TEKCTHI HHTEPECYIOIINX Bac paboT, €CIIM 3TH pabOTHI HE MPEICTaBIEHBI B OTKPBHITOM JIOCTYIIE.
ACATCIPHOCTH Ha 3. 3axaBarh aBTOpaM BOTIPOCHI [0 COAEPIKAHMIO UX paboThl. OCTaBUTh OT3BIB KAK MUHUMYM HA OJIHY HAYYHYIO CTATHIO.
pasIHIHBIX 4. Tlpu MCIIOJIB30BAHMH AHITIOA3BIYHBIX 0a3 JAHHBIX M HAyYHBIX CETEM HAWTH YYEHBIX, 3aHMMAIOIIHXCS
Ty O HBIX UCCIIEIOBAHUAMY B 3aJaHHOM IIPEAMETHOM 00/1aCTH.
MCPOTIPUATHAX, 5. 3ampocuTh MOJHBIE TEKCTHI HHTEPECYIOIINX BaC paboT, eCiu 3TH pabOThI HE MPEICTABICHBI B OTKPHITOM JIOCTYIIC.
yHacTsyer b 6. 3amaBarh aBTOpaM BOIIPOCHI MO COACPIKAHHIO UX PAOOTHL.
aKaJeMHYCCKHX U
7. OcCTaBHUTB OT3BIB Kak MHWHHMYM Ha OJJHY HAYUHYIO CTaTbIO.
pohecCHOHATBHBIX
TMCKYCCHSX Ha 8. CdopmMynupoBaTh 11e]1b UCCIETOBAHUSL.
PYCCKOM 1 9. BbsBHUTH 3a1a4H, KOTOPBIE TOTPEOYIOTCS TSI TOCTHIKEHHUS [IEJTH UCCIICOBAHMS.
MHOCTPaHHOM SI3BIKAX Hameturts METO/bI, KOTOPLIC 6yI[yT HCIIOJIb30BaHbI AJ1d PCIICHUA IMTOCTABJICHHBIX 3aj/1ay.
YK-4.2 CocTaBinser 1eI0BYIO
JIOKYMEHTAIIHUIO,
CO3/Ia€T pa3IHYHbIC
aKaJeMHYCCKHE W
podeccroHaTbHbIC
TEKCThI Ha PYCCKOM H
MHOCTPAHHOM SI3bIKaX
VK-4.3 [Ipeacrasnsier
pe3yJbTaThl
HCCIIE0BATEIbCKON U
MPOEKTHOU
JeATeIILHOCTH Ha
Pa3IUYHBIX
My OTMYHBIX
MEpONPUSITHSIX,

y4acTBYET B
AKAACMHUYCCKUX U
pohecCHOHATBHBIX
JIUCKYCCHSIX Ha
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YK-5 Cnioco0eH aHAJIM3MPOBATH M YYUTHIBATH pa3Hoo0pa3ue KYJIbTYP B Ipouecce Me;KKYJIbTYPHOI0 B3AaUMOJel CTBHSA

OcHOo8bl HAYYHOU KOMMYHUKAYUU

YK-5.1 OpueHTtupyetcs B TeopeTnueckue BOIPOCHL:
MEXKKYJIbTYPHBIX 1. KiroueBble NPUHIMIBI MEXKYHAPOJHONW HAYYHON KOMMYHHUKAIHH.
KOMMYHHKaIUAX Ha 2. OcoGEHHOCTH COBPEMEHHON HH(OPMAIIMOHHON CPEIbl HAYYHON KOMMYHHUKALMH.
OCHOBC aHaT3a 3. DIeKTpoHHbIC OUOIHOTCYHBIC CHCTEMBI
CMBICJIOBBIX CBA3CH 4. PedepatuHble 6a3bl nannbIX Web of Science u Scopus, PUHLI. ITowck n ananus uHpOpMaLyH.
COBpPEMEHHOU
MOJIMKYJBTYPBI U
TOJIHSI3BIYHS
YK-5.2 Brageer HaBpiKamMu TeopeTnueckue BOIPOCHL:
TOJICPAHTHOTO 1. Druka HaydHOM KOMMYHHKAIMU. HpaBCTBEHHBIE OCHOBBI HAYYHON KOMMYHHKAIIUH.
MOBCJCHHUS 1IpH 2. TlpaBuia 1€I0BOTO 3THKETA B HAYYHOW KOMMYHHKAIIUH.
BBITIOJTHEHUU
npodecCHOHANTBHBIX
3a1a4
Hnocmpannwtil a3vik 8 npogheccuonanbHou oessmenbHocmu
YK-5.1 OpueHTtupyercs B
MEXXKYJIBTYPHBIX .
[epevens npakTHYECKUX 3aJaHUN
KOMMYHHKALIUSIX Ha . .
1.IlpounTaiiTe ¥ MPOAHATNZUPYHTE TEKCT
OCHOBE aHaJN3a o
CMBICIIOBEIX CBSI3CH (rpaMmaTHYecKre KOHCTPYKLNH U KJIMIIE, XapaKTEpHBIE ATl IeI0BOI KOPPECTIOHACHLIUH).
COBDEMEHHOI 2.ITocTaBbTe NpeIOKEHUS B IPABUIILHOM TIOPSIIKE, YTOOBI COCTABHUTD JUAJIOTH.
P 3.Hanumure neixoBoe muchkMo Mo YKa3aHHOM TeMe.
TOJIMKYJIBTYPBI 1
TIOJIVISI3BIYHS
VK-5.2 Brianeer HaBbIKaMu

TOJIEPAHTHOTO
MOBEJICHUS TIPU
BBITIOJTHCHUU
pohecCHOHANTBHBIX
3a1a4

[TepeueHb NpakTUUECKUX 3aJaHUN

1.CocTaBbTe CITMCOK CIIOB U BRIPAXKEHUH 110 YKa3aHHOH TeMe.

2.JlonoaHNTE JUAaJIor HEAOCTAIOMIMMH PETIIMKaMU, XapaKTePHBIMH IS I€JIOBOT'O OOLICHHUS.

3. CocTaBbTe A€I0BOE MUCHMO, HCIIONB3YS TPaMMaTHYECKHE KOHCTPYKIMHU M KITUILE, XapaKTEepPHbIE AJISl pe4eBOTO
3THKETA JIEJIOBOTO OOIIEHMS.
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YK-6: CniocoGen onpenesiTh U peains

OBBIBATH NIPUOPUTETBI CcOOCTBEHHOM J1eATEJILHOCTH U CIocoo0bl ee COBCPIICHCTBOBAHUA HA OCHOBC CAMOOILICHKH

Memooonozus u

MemoOobl HAY4YHO20 UCCIe008aHUS

VK-6.1

Omnpenensier
oOpa3oBartebHbBIC
MOTPEOHOCTH U
CIIoco0bI
COBCPUHICHCTBOBAHUA
COOCTBEHHOM (B TOM
qucie
po(heCCUOHATBHOM )
JACATCIIbHOCTHU Ha
OCHOBE CaMOOIICHKH

[IpakTuyeckue 3aganus

[IpakTrueckoe 3ananue Ne7

Bri0pats u3 pe3ynbraToB BemonaHeHus | u 2 3amanuii 4-5 crareit, Hanbosee GIM3KO MOAXOSIINX 110 TEMAaTHKE K
BallleMy Hay4HOMY HCCIIEIOBaHMIO. BRIIEIUTh, KaKyt0 HOBYIO HH(pOPMALUIO 00 00BEKTE U MPEAMETE UCCICAOBAHMS, a
TAaKXC UCIOJIb3YEMbBIX METOJaX BbI U3 HUX Y3HAJIU, YTO, 10 BalIEMYy MHCHUIO, BaM HCO6XO}Z[I/IMO 6YZ[CT HN3y4HuThb, B
IPOLIECCE BHIMOJIHEHHS HAYYHOT'O UCCIIEIOBAHUS.

Bomnpocs! a5 nmpoBeaeHus 3aueTa

1. Knaccuduxkarus HayIHbIX KOH(DEPCHIHIA.

2. Kak HaiiTi vH(pOpPMAIHIO 0 HayYHBIX KOH(pepeHnusx? [1o KakuM KpUTEPHAM BBIOPATh KOH(DEPEHIHIO JUIS yUacTHs?
3. Kak mojarte Matepualisl JUIsl y9acTus B KOH(EpEHIHn?

YK-6.2

Bribupaer u
peanusyeT ¢
HCIOJIb30BaHUEM
WHCTPYMEHTOB
HENPEPHIBHOTO
00pazoBaHUs
BO3MOXKHOCTH
pa3BUTHS
po(heCCUOHATBHBIX
KOMIIETEHIIUN U
COIMAJIbHBIX HABBIKOB

4. Bupapl U31aHU.

Kak xmaccudunupyroTcst u3IaHus 110 IPUHAIIEKHOCTA K CUCTEMaM HAyYHOTO ITUTHPOBAHUSA?

[IpakTryeckue 3aaHust

[IpaxTrueckoe 3ananue Ne8

OxapakTepu3ynTe 3HAUMMOCTh BBIIOJIHAEMOr0 BaMU HAyYHOT'O MCCIIEIOBAHUS Ha Ballle CAMOPAa3BUTHE, TEKYIIYIO U
Oynymryro mpoecCHOHATBHYIO AESITeIHLHOCTD, MTOBBIIICHIE KBATN(UKAIIMU U TPO(hEeCCHOHATBHBIN POCT.

YK-6.3

BeicTpanBaeT ruOKyto
pohecCHOHANBHYIO
TPAEKTOPHIO C yUETOM
HaKOIJICHHOTO OIBITa
podeCCHOHATEHOM
JeSITeIbHOCTH,
JUHAMUYHO
M3MEHSIOLNXCS
TpeOOBaHMI pHIHKA
TpyZAa U CTPATETUU
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JIMYHOI'O pa3BUTHUA

OBENPO®ECCHUOHAJIBHBIE KOMIIETEHIINHN

OIIK-1 Cnoco0eH (popMyJIMPOBATH IeJH U 3a1a4M MCCJIeI0BAHNS, BHISBJIATH NPHOPHUTETHI PellleHUs] 3a/1a4, BHIONPATh KPUTEPHH OLIEHKH

Memooonozus u Memoovl HAYUHO20 UCCIEO0B8AHUSL

OIIK-1.1 Hcnonp3yet MeTo bl Bonpocs! a5 npoBeeHus 3a4era
Hay4HOI0 1. Yro Takoe Hayka U Kakve (pyHKIMH OHA BHIIOIHSIET?
HCCJIICAOBAHUS UL 2. Yto moHUMaeTCs 10/l HAYYHOU JEATEIbHOCTBIO U KaKKE ATaIlbl MOXHO BBIICJIUTh B HAYYHOM HcciaenoBanun?
peLICHUs HPCV)@IGM 3. Yro Takoe nmpobiemMa u 3a/1a4a HayqHOTO UCCIIE0BAHUsA?
COBPCMCHHOU 4. Yo Takoe 0ObEKT M HpeaIMET HAYYHOTO UCCIIEI0BAHU?
SHCPICTHKH 5. OGIeHayYHbIe METO/IBI HCCIICIOBAHHS.
6. KoHKpeTHO-HayYHbIe METOIbI HCCIICTOBAHHS.
7. Kakwuie METO/Ibl HCCIICTIOBAHMUSI OTHOCSATCS K AMIIMPUIECKOMY YPOBHIO?
OIlK-1.2 CrnocobeH [IpakTuueckue 3ananus
(dhopMynupOBaTh [Ipaktruueckoe 3aganue No4

KPUTEPHHU OLICHKH
3¢ heKTUBHOCTH Iy TeH
pelieHus
MOCTABJICHHBIX 33124

Ha ocHoBe pe3ysbTaToB, OJyYEHHBIX B 3aJaHUU 3, COCTaBUTh CUMIUICKCHBIH IUIaH SKCIIEPUMEHTA JUIS ONIPEAeIICHHS
TAKOTO 3HAYEHUS pacxoioB B ropenkax 3 u 4 (dhakropsl X; 1 X,), IPH KOTOPBIX TEMIIEpaTypa B KOHTPOIUPYEMOH TOUKE
JOCTUraeT ONTUMAJIBHOTO 3HAYEHUS Xy

Bomnpocs! ass mpoBeieHus 3a4era

1. Jlnst wero uCronb3yeTcst CHMIDIEKCHOE TUTAHHPOBAHKE SKCIIEPUMEHTA?

2. Kak cocTaBisleTcsl CUMILIEKCHBIHN TUIaH SKCIIEPUMEHTA?

3. Kak, ucrnosb3ysi CHMILIEKCHOE TUIAHUPOBAHUE, HAWTH ONTUMAIIBHOE 3HAYEHUE (PYHKIIMM OTKJINKA?

COGp@MeHHble I’lp06]l€/l/lbl menjoorepcemuKku, menjiomexHuKu u MeniomexHoN02ULL

OIIK-1.1

Hcnons3yeT MeTobl
Hay4HOT'O
HCCIIEJOBAHUS IS
petieHus npodiaem
COBpPEMEHHOM
SHEPreTUKU

IIpumepHOE pakTHYECKOE 3aJaHNE K aTTECTALlUH:

1. Omnpenmenuts KOITHYECTBO MAPa, BEIPAOATHIBAEMOTO KOTIIOM-YTHIM3aTOPOM, YCTAHOBICHHBIM 38 MaPTECHOBCKOM
MeYbI0, a TAK)KE PACCUYUTATh TOJOBYIO IKOHOMHIO TOIUIMBA (TIPUPOAHOTO rasa). MicxoaHsie JaHHbIE: HaYaIbHAS
temrneparypa ra3os trl = 700 °C; koneunas temneparypa ra3os tr2 = 160 °C; odsemHslIii pacxon razoB Vr = 12000
M3/4; naBiieHue mapa, BeipadaThiBaeMOro KoTiIoM-yTuiau3atopoM P = 40-105 Ia (40 ara).

2. Onpenenuts SKOHOMHYECKYIO 3P (HEKTUBHOCTD TIPUMEHEHHUS TETIOBOM M30JIAIUMY TTAPOIPOBoa. VICXOJHBIE IaHHbIE:
BHYTpEHHHI AuameTtp naponposoaa d1 = 200 mm; Hapy>kHBIH nuameTp naponposoja d2 =210 MM; TONIIMHA U30IALUT
(mutakoBatkl) U3 = 50 MM; qraMeTp TpyOonpoBoa B u3oisinuu d3 = 310 mm; amuaa naporpososa 1= 100 w;

ko3 dument rerootnayn ot napa K crerke ol = 80 Br/(M 2 °C); k02 dUIHMEHT TEII00Ta41 OT MOBEPXHOCTH
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MaponpoBo/ia K OKpykaromeMy Bo3ayxy a2 = 8 Br/(m 2 °C); gasnenue mapa B nmaponposoje Prn = 10-105 ITa (10 ara);
TeMIreparypa neperperoro napa tae = 400 °C.

3. CocraButh TeroBoii 6ananc u paccuntars KI1/I ne4Hoii yeTaHOBKH O THIIN3ALMH TEILUIOThI YXO/IAIIMX ra30B U C
YTWIM3ALUEH TEIIOThl YXOIIIUX I'a30B 3a CUET IPUMEHEHH TeMI0(UKALMOHHOT0 SKOHOMal3epa. VIcxoaHble JaHHbIE
MPOU3BOJAUTENBHOCTE KO GHUIMEHT N30bITKa BO3AyXa B paboueii kamepe o = 1,1; Temmneparypa qJyTheBOTro BO3ayxa tB =
30 °C TeopeTHueCcKui pacxoa Bo3ayxa st ropeHust o VB = 8,5 M 3 /M HauanbHas TemnepaTypa 3aroroBok M = 20 °C;
KOHEYHas TeMIIepaTypa HarpeTsix 3arotoBok t'"mM = 700 °C; 00beM mpoyKToB cropanus (yxomsmux ra3oB) Vr =10 m 3
/M 3 ; Temneparypa tormmsa tt = 20 °C; TemmoeMkocTh ToruBa Ct = 1,26 kJIx/(kr © TeMiiepatypa yXOo/sIIuX ra3oB: 0e3
YTUIIU3aUH TEIUIOTHI ¢ yTuin3anue Temnotsl t"yx = 150 °C.

4. OrmpenenanTs KOIMIECTBO 00Pa3yIONIMXCsI BOISHBIX TAPOB BCKUIIAHUS B cenaparope. VIcXoaHble JaHHbIe: IaBICHHC
KOHJIeHcaTa, nmocTymarorniero B cenaparop P1 = 0,6 Mlla (6 ata) npu tanl = 158,1 °C; naBnenue B cenaparope P2 = 0,2
MIla (2 ara) mpu tun2 = 120 °C; sHTanenus mapa i" = 2706,9 k/[x/kr; pacxon konaencara Gk = 10000 xr/4 (2,8 kr/c).
5. TeruoTexHOJOTHYECKast YCTAHOBKA CHA0KAETCs MApOM U3 aponpoBoIa, umeromniero nasierne P1. C moMoriso
PEeAyKIMOHHOTO 34 KilanaHa JaBjieHue cHrkaeTcs 1o P2. Pacxon mapa D = 10 1/4. OnpeeiuTs MOTepro SHEPTUU U
TOIUIMBA B pe3yNbTaTe ApocceNupoBanus napa. Mcxonusie nannsle: [lapamerpsl mapa B maponpoBoje: naBneHue P1 =
1,2 MIla, Temnepatypa napa trne = 216 °C, saransnus napa ine = 2913 k/x/kr . [lapamerps! napa B
TEIUIOTEXHOJIOTHYECKON ycTaHOBKe: NaBienne napa P2 = 0,2 MIla; satansnus mapa i" = 2708 xJx/kr .

OIlIK-1.2

Cnocoben
bopmynupoBartb
KPHUTEPHH OLICHKU
s¢dheKTUBHOCTH TTyTeH
peleHus
MOCTaBJICHHBIX 33124

IIpumepHOE pakTHYecKOe 3aJjaHKe K aTTeCTallUuH:

1. DueproshGeKTHBHOCTH MCIOIB30BAHMS TPUPOAHOTO Ta3a. [IpUpOIHBIN ra3 Kak pecype U SHEPTOHOCHTEITb.
TpaHCTIOPTHBIE M SHEPTETHYECKHE CBOMCTBA MPUPOAHOTO raza. CocTaB MPUPOTHBIX Ta30B M OCOOSHHOCTH €r0
npumMeHeHus. ['a30BbIie TOTpeOUTENN HAa TPOMBIIIIICHHOM MPEANPUATHN. BO3MOYKHBIE 3aMEHUTEH IPUPOIHOTO Ta3a.
BTropuuHble TOMMBHBIE Ta3bl, KX CBOMCTBA M BO3MOXXHOCTH 3aMEHBI PUPOAHOTO raza. TemioTexHonornyeckue
MOTPEOUTENH MTPUPOTHOTO Ta3a U UX XapakrepucTuku. OO0CHOBAHHOCTH HOPM ITOTPEOICHUS IPUPOITHOTO Ta3a.
O00CHOBaHHOCTH IPUMEHEHHS PUPOIHOTO T'a3a B TEXHOJIOTHYECKUX U SHEPreTHUeCcKuX npoueccax. OueHkn

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

2. DueprodhHeKTHBHOCTH UCIIONB30BAHUS yIilei. DHEPreTHIeCKUe YIIU U UX IPUMEHEHHE B TEIUIODHEPreTHKE.
Pecypchl 1 coctaBbl SHepreTryeckux yriei. OcoOeHHOCTH IPUMEHEHUSI yIilel pa3HbIX COCTABOB U cBOicTB. CIOCOOBI 1
METO/IBI TOJITOTOBKU M CKUTaHus Torunea. Onenku agdekTnBHOCTH HcTionb30Banus yrieit. Kokcyrommecs yrim u
0Cc0OEHHOCTH UX NPUMEHEHHS. POJIb KOKCYIOLIMXCS yIiiel B TOIIMBHO-YHEPI€TUUECKOM OajlaHce MPeaNpHUsITHS YePHOU
MeTaiTypruu. [1oAroToBKka KOKCYIOMUXCs YIIei K HCIOIB30BaHUIO B YEPHON METALTypriH. DKOJIOTHYECKHE TPOOTEMbI
MIPUMEHEHUS YTJIeH B MPOMBIIIJIEHHOCTH. be30TX0AHbIe TEXHOJIOTHH CKUTaHUs yriei. OCHOBHBIE MPOOIEMbI U HAyIHBIE
3a/1a4l IPUMEHEHNUS YIJIeH B IPOMBIIIEHHOCTH.
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3. TemoBbIe SMEKTPHIECKAE CTAHIINH TPOMBIILUICHHBIX MPEANPUITHI U TPOOICMBI KOTEHEPAINH SIIEKTPUIECKOM
sHEeprud. Mecto u poib NpoMbIIIIeHHBIX TOC B TEIIO3HEPTeTUIECKOM KOMILIEKCE MPOMBIIUIEHHOTO MPEIIPUSITHS.
THIbI TETIOBBIX 3JEKTPUUSCKUX CTaHIMU. [lapoTypOrHHBIE CTaHIIMK U UX CTPYKTYypa. OCHOBHBIE TEXHUYECKHE CHUCTEMBI
TOC. Anamms s3¢pdexruBrOCTH TTHKIOB TOC. [IpobieMpl KOreHepaluy MIEKTPHISCKON SHEPTUH B IPOMBIIIIICHHOCTH.
Hanpasnenust noseimenns 3gpdexruBHoctd TIOC. [IpobieMbl 1 MEPCHEKTUBBI Pa3BUTHS U COBEPILICHCTBOBAHUS
OCHOBHOT'O 000PYZIOBaHUS JISKTPHUSCKUX CTAHIIMH U TEXHOJOTHIECKUX cxeM. OCHOBHBIE MPOOJIEMBI M HAy4YHBIC 33724l
MPOMBIILIIEHHOT'O TIPOU3BOICTBA HIEKTPOIHEPTHH.

4. HepCHeKTI/IBI)I HCIOJIb30BAHUA HETPAAUIIMOHHBIX 1 BO306HOBJI5[€MI)IX HUCTOYHUKOB SHEPIUH JJIA 3HepFOCHa6)KCHI/I$I
O6’LGI[I/IH€HHI)IX 1 aBTOHOMHBIX HOTpC6I/ITCJICI7L OHpCI[CJICHI/IC HETPAAUIIMOHHBIX U BO306HOBHSI€MI>IX HCTOYHUKOB
sHeprud. OCHOBHBIE XapaKTePUCTUKN UCTOYHUKOB 3Heprun. HeTpaaunoHnHsle 1 BO30OHOBIIIEMbIE HCTOYHUKY SHEPTUH
1 TOIUIMBHO-OHEPTCTUYCCKUC 63H3HCI>I IIPOMBITIIJICHHBIX HpeI[HpI/DITI/II\/'I. O]_[CHKI/I BO3MOKHOCTH HUCIIOJIB30BaHUA
HETpaJUIIUOHHBIX U BO306HOBH$1€MI)IX HNCTOYHUKOB SHEPTHUU B IIPOMBIIIIJIICHHOCTH. OHCHKI/I S(b(l)eKTI/IBHOCTI/I
WCTIOJIb30BaHMS HETPAIUIIMOHHBIX U BO30OHOBIIIEMBIX HCTOUHUKOB SHEPTUH B IIPOMBIIIIICHHOCTH. OCHOBHBIE ITPOOIIEMBI
Y Hay4yHbIE 3a/1a41 MCII0JIb30BAHUS HETPAIULIMOHHBIX U BO300OHOBIISIEMBIX HICTOYHUKOB 3HEPTHH B IPOMBILIUIEHHOCTH.

5. DHeprocHabxeHue, 3HeprocoepexeHre u SHepro3hHeKTHBHOCTH MPOMBIILICHHOTO KoMIuiekca. OnpeaeneHne
SHEProcHAOKEeHHUs, SHeprocoepexeHns 1 SHeprodH(HeKTUBHOCTH NPOMBIIUIEHHOTO KoMIulekca. OCHOBHBIE 3a/1a4u U
po0JIeMbl IPOMBIIIEHHOTO SHEProcHa0XKeHUs. AHAaIN3 SHEPreTHUECKUX OanancoB npeanpuatus. OCHOBHbIE 3aJaudl U
MPOOJIEMBI IHEPrOCOCPEIKEHHUS B IPOMBITIIEHHOCTH. OCHOBHBIC 3a/1a4K U TIPOOJIEMBI TIOBBIIICHHUS
5HEeProd3(HeKTUBHOCTH TEIVIOIHEPTETUYECKOTO U TEIUIOTEXHOIOTHIECKOro 00opynoBaHus. Bzaumocssizu
SHEProcHabKeHus1, sHeprocoepexenus 1 s3HeprodppexTuBHOCTH. OCHOBHBIE POOJIEMBI M HAYUHbIE 3aJa4l
9HEProcHaAOKEeHHUsI, FHEprocOepexeHrs 1 SHeProdHHEKTUBHOCTH B IPOMBIIIIIECHHOCTH.

6. 3HepFeTI/IKa, OKOJIOTHA U DKOHOMHKA B IPOMBINIJICHHOCTH. HpOMI)IIII.HeHHOG ITPOU3BOACTBO U €TI0 SHEPIreTUICCKUE,
9KOJIOTHYECKHE U SKOHOMHYECKHE acTIeKThl. B3aMMOCBs3b SHEPreTHUECKUX, IKOJIOTHYECKUX U SKOHOMHUYECKHX
XapaKTePUCTUK MPOMBIIICHHOTO MPON3BOJICTBA. KpnuTteprn 3 QekTHBHOCTH SHEPreTHUECKHE, IKOIOTHIECKUE U
HSKOHOMHYECKHE ¥ X B3aUMOCBSI3b. DKOJOTHYECKHE TIPOOIIEMBI TEIUIODHEPTeTHKY 3a1aul pa3paboTKi Oe30TXOMHBIX,
5HEeprod3((HEeKTUBHBIX U FKOJOTHUECKH YUCTHIX TEXHOJOTHIA. 3a1aun 3HeproodecneyeHrs: 6€30TX0HbIX TEXHOIOTUH 1
KPUTEPHU MUHUMYMa SHepronoTpedieHus. 3aaun nepepaboTKu HaKOIUIEHHBIX 0TX0/10B. OCHOBHBIE POOJIEMBI U
HaY4HbIC 3a/Ja4M COBCPUICHCTBOBAHUA JSHEPIrE€TUYCCKUX, DKOJIOTMYCCKUX U OKOHOMHWYCCKHX aCIICKTOB IIPOMBIIIJICHHOT'O
MIPOM3BOCTBA.

7. CucreMsl MPOU3BOJCTBA U paCIpe/ielieHus TeIoThl. CTPYKTYpa CHCTEM IPOMBIILIEHHOTO M KOMMYHAJIBHOTO
TeriocHa0kenus. TeroBeie CTaHIIUX MPOMU3BOACTBA TCIIJIOTHI. THIBI HICTOYHUKOB TEIIOBOM OHEPruu B
MPOMBIIIIEHHOCTH. D(GEKTUBHOCTH IPOU3BOACTBA TEIUIOBOM SHEPruu. TeIIOBbIe CETH U TPAHCIIOPT TEIUIOTHI B
MPOMBIIIJIEHHOCTH U KOMMYHaJIbHOM X03siiicTBe. [loTpeOuTeny TenyioBoi SHEPTUHU B MPOMBIIIICHHOCTH U
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KOMMYHaJIbHOM X03s1cTBe. [Ipobmemsr 3¢ hekTHBHOCTH TPOM3BOACTBA U IOTPEOIEHHUS TETTIOBOM SHEPTHH.
LlenTpanu3oBaHHOe TeruoxaagocHaokeHne. OCHOBHBIE POOIEMBI U HAYYHBIE 384l TEIUIOCHAOKEHHUS B
MPOMBINIUICHHOCTA ¥ KOMMYHAJTbHOM XO3SHCTBE.

8. CucreMsl IPOM3BOJICTBA M PACIIPEIEIICHHUS CKATOTO BO3yXa U MPOAYKTOB €ro pasaeaenus. CxKaThlii BO3IyX KaK
MPOMBIIIIIEHHBIH SHEPTrOHOCUTENb, €r0 OCHOBHBIE XapaKTEPUCTUKU. MacmTaObl MPOU3BOJICTBA CKATOTO BO3yXa B
MPOMBIIIIEHHOCTH. CHCTEMBI IPOU3BOACTBA CKATOrO Bo3ayxa. KommpeccopHbie 1 BO3yx0qyBHbIE cTaHIIMA. OCHOBHOE
000pyI0BaHKE IPOU3BOICTBA CIKATOTO BO3yXa M MIPOAYKTOB ero pazneneHus. OneHkn 3GHEeKTHBHOCTH MPOU3BOICTBA
c)KaToro Bo3myxa. Pe3epBbl sHEprocOepekeHus B MPOU3BOACTBE CKATOTO Bo3AyXxa. OCHOBHBIC IPOOJIEMBI M HAYYHBIE
3a]]auy MPOU3BOJICTBA CKATOT'O BO3yXa.

9. Ouenkn 3 PEKTHBHOCTH UCTIOIB30BAHMSA TEXHUYECKOU BOIBI. OCHOBHBIE TIPOGIIEMBI ¥ HAYYHBIE 331491
MPOMBIIIIJICHHOTO BOJJOCHA0KEHHSI.

Hcemopus nayku

OIlK-1.1

Hcnonp3yeT MmeToabl
Hay4HOT'O
WCCIICJIOBAHUS IS
petieHus mpobiaem
COBpPEMEHHOM
SHEPTeTUKH

[IpumepHOe mpakTHYeCcKOe 3aJjaHNe K aTTeCTalluu:

1 [peamockulkn BO3HUKHOBEHUS U pa3BUTHs Hayku. COCTaB U CTPYKTypa coBpeMeHHOU HaykH. [Ipo0ieMbl cocTosHUS U
pasBuTus Hayku. [I[poBecTr OKUCK OTIOHUATENBHOW HH(MOPMAITUH 110 33/1aHHOM TeMe (paboTa ¢ OubImorpaduaeckum
MaTepuasaMH, CIIPaBOYHUKAMH, KaTaJOTaMH, CIIOBAPSIMH, YHIIUKIIOTIETUAMHU).

2 Hayka B antuaHoM mupe. Maremaruka, pusnka, Texauka u punocodus ApesHero Mupa.llpoBectu mouck
JIOTIOJTHUTENbHON MH(pOpMauy 1o 3a1aHHOH Teme (paboTa ¢ Oubaunorpadruyeckum MaTepuaiaMy, ClIPaBOYHUKAMH,
KaTaJIOTaMH, CJIOBAPSIMU, SHIIMKJIOTIEAUIMHU).

3 Hayka B Cpennue Beka. Hayka B apabckom mupe. BuzanTuiickas Hayka. 3amaiHOeBpoOIIelicKas HayKa CpeIHUK
BekoB.[IpoBecTH mouck nonoaHUTENHHON HH(POPMALINY TIO 3aJaHHOH TeMe (paboTa ¢ GubnrorpaduIecKuM
MaTepHajaMu, ClIPaBOYHUKAMH, KaTaJoraMH, CIOBapsIMH, SHIUKIONEIUSIMH).

4 Hayka sm0xu Bo3pokaenus. 3apoxaeHue COBpeMeHHO# Hayku. M300peTeHne KHUTronedaTanus. ACTpOHOMUS.
I'eorpaduueckne oTkpbITHS. [IpOBECTH IONUCK TOMOIHUTENBHOM HHPOPMAIMH 1O 33/1aHHOH TeMe (paboTa ¢
OoubnuorpaduueckuM MaTepragaMy, ClIpaBOYHUKAMHU, KaTaJOraMu, CIIOBapsSIMH, SHIUKIONEIUSIMH).

5. Hayka snioxu [IpocBenienusi. HayuHast peBoto1Ms B €CTECTBO3HAHUU. Pa3BuTHE MaTeMaTUKU U €CTECTBO3HAHMUSI.
3apoxenrie poccuiickoi Hayku.[IpoBecTH MOMCK JOMOTHUTELHON HH(DOPMAIIHH 110 3aJJaHHOH Teme (padoTa ¢
OoubnuorpaduueckuM MaTepragaMy, CIIPaBOYHUKAMH, KaTaJOraMu, CIIOBapsIMH, SHIUKIONEIUSIMH).

6. IIpomeinuienHas pesomonus. Pazsutue texuuku. CoBpeMeHHas Hayka.lIpoBecTH MOMCK TONOTHUTEIBHON
WHOPMAITUY 10 3aJaHHON TeMe (padoTa ¢ OuOIMorpadUUecKIM MaTepraiaMu, CIPaBOYHIUKAMH, KaTajJoraMH,
CJIOBapsIMH, SHIMKIONEIUSIMN).

7. Vlcropust HayKH Kak crioco0 MO3HaHUsI OCHOBHBIE STAIlbl Pa3BUTUSI HAYKH U TEXHUKHU OT MEPBBIX NApOBBIX MAILIHMH 10
COBPEMEHHBIX CHJIOBBIX YCTAHOBOK; POJIb APOBOTO JIBUTATENs B PA3BUTHU HAYKH U TEXHUKHU; B3AUMHOE BIIHSHUE
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JOCTIDKCHHI B 00JIACTH HAYKH ¥ TEXHUKH Ha M3MEHEHHUE M PAa3BUTHE METOJIOIOrHU HaykH. [IpoBecTH mOKCK
JIOTIOJTHUTENBHOM HH(pOpMaLUK N0 3aJaHHON TeMe (padoTa ¢ OubIMorpaduuecKkuM MaTepHaniaMu, ClipaBOYHUKAMH,
KaTaJoraMH, CJIOBapsIMHU, SHIUKIIOTICAUSIMHU).

8. ®opMBI ¥ CIOCOOBI HAYYHOTO MMO3HAHUS; CTPYKTYPUPOBAHNE HAYYHBIX 3HAHHI U TEOPUil; COBPEMEHHBIC METO/IbI
cOopa HayuHOI HH(pOpPMALIUK ¥ IPOBEICHUS HAYYHBIX HCCIICTOBAHMIA. DKCIICPUMEHT KaK OCHOBA Hay4YHBIX
UCCIICJIOBAHUIT; METO/Ibl TCOPETHYCCKUX M IKCTICPUMEHTAIBHBIX UCCIICA0BAHUI; TNIAHUPOBAaHHE dKCcIiepruMeHTa. Pob
Hay4YHOU MH(OPMAIMHU B Pa3BUTHHU HAYKH; LICJU U 33/1a4d HAYYHBIX UCCIICIOBAHMIT; OCHOBHBIC ATAIlbl HAYYHO-
HCCIIEIOBATENILCKOM pabOThI;B3aHMOCBSI3b HAYKU U MPAKTHKH; POJIb KOMITBIOTEPHOTO MOJICTMPOBAHHS B COBPEMEHHBIX
UCCIICJIOBAHMUSX; METO/IbI aHAJIN3a PE3YJIbTATOB UCCIICAOBAHUI U MX BIUSHUC HA JOCTOBEPHOCTH MMOTYYCHHBIX
Pe3yJIbTaTOB;IIPOOIEMbI U TCHACHIINH Pa3BUTHSI METOJOJIOTMH HAYYHBIX 3HAHHI HA COBPEMEHHOM dTare. OCHOBHbIC
Hay4HBIC 33/1a41 TEIUIOOHEPIeTHKU M METO/IbI X PELICHHs; COBPEMEHHBIC HAYYHbIC TEXHOJIOTUH B TEIJIOOHEPIeTHKE
TeroTexHonorusx. [IpoBecTr morck JOMOTHUTENFHON HH(GOpMAIIHMK 110 3aJaHHOH Teme (paboTta ¢ Gubnuorpaduaeckum
MarepualiaMu, CIIPaBOYHMKAMH, KaTAJIOTaMH, CIIOBAPSIMHU, SHIIUKIIOTICAUSIMH).

OIIK-1.2

Criocoben
(hopMyTUpOBaTh
KPUTEPHHU OTIECHKH

3¢ heKTUBHOCTH Iy TeH
pelieHus
MOCTABJICHHBIX 33124

[TpumepHBIE TECTOBBIC 3aAaHUS:

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

0) U. Kemutep;

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

0) U. Kerutepowm;

3. Y4eHblil - H3rOTOBHUTEINb OYKOB U TEJIECKOIA:

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

0) X. JIunmepcxeii;

4. Co3pgaresieM HOBOM MEXaHUKH CUUTAIOT:

a) . Herorona; B) 1. Kemepa.

0) I'. Tammes;

5. [IpoBo3rnaiieHue TIIaBeHCTBAa METO 12 MHYKIIUH TPUHA/IIICIKUT:

a) ®. bakony;

0) P. dexaprty;

B) 1. HetoTomny.

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

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

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

0) ®. bakos;

8. lMonsTre «uddepeHmam kak o0IeHAYIHbIA TEPMHUH BBEIT:

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

0) ®. bakow;

9. YdeHsIif, KOTOPBIH pazpabaTeIBall HAYKY O IBIKEHHUH TEJ MOJT ICUCTBHEM TPHIIOKEHHBIX CHUI (IMHAMHUKA),
chopMynHupoOBaJI IEPBbIE 3aKOHBI CBOOOJHOTO NMAACHUS TEJ, Aal CTPOryI0 (OPMYIUPOBKY MOHATHH CKOPOCTH U
YCKOPEHHSI, 0CO3HAII peliaroliee 3HaueHHe CBOMCTBA ABMKCHUS Tel (MHEPIIHIO):

a) 1. Heioron; B) ®.b3KkoH.

0) I'. Tanmurets;

10. YueHslii, KOTOPBIH T0Ka3all CYIIECTBOBAHHE TATOTCHHS KaK YHUBEPCATLHON CHJIBI, COSMHUIT MEXaHHYECKYIO
¢dunocoduro P. Jlexapra, 3akonsl Kerepa o qukeHuH 1uiaHeT U 3akoHBI . ["anmuimest o 3eMHOM JBIKEHHH, CBEASI UX B
€AMHYIO0 BCCOOBEMITIOLIYIO TEOPHIO:

a) 1. Heioron; B) ®@. bokoH.

0) I'. l'anmmiei;

11. Unest caMo10CTaTOUHOCTH MIPUPOABI, YIIPABISIOMIEH €CTECTBEHHBIMU, OObEKTUBHBIMH 3aKOHAMHU. DTO:

a) MEXaHUIIM3M; B) KBAHTUTATUBHU3M.

0) HaTypau3M;

12. YHuBepcanbHbIl METO]] KOJTHYECTBEHHOTO COTIOCTABIICHUS M OLIEHKH BCEX MPEAMETOB U SIBICHHN MHpPa, OTKa3 OT
Ka4eCTBEHHOT0 MBILICHUS aHTUYHOCTU U CpelHeBEKOBbS. JTO:

a) MEXaHUIIN3M; B) KBAHTUTATUBH3M.

0) HaTypanu3M;

13. XKectkas nerepMuHanus BcexX SBJICHUH U POLIECCOB B MUPE €CTECTBEHHBIMU IPUYMHAMH, ONHMCHIBAEMBIMH C
MOMOIIBIO 3aKOHOB MEXaHHUKH:

a) MEXaHUIIN3M;

0) NpUYKMHHO-CIIEICTBEHHBI aBTOMATHU3M;

B) aHAITUTHU3M.

14. IIpupoaa ecTh COBEPIIEHHBIM 00pa3oM YIOPSAAOYSHHBIN MEXaHU3M, ITOTUMHSIOMINNACS MaTeMaTHIECKAM 3aKOHAM H
MIOCTH>KMMBIN HAYKOM, KaK CUMTAJI:

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

6) H. Konepuuxk;

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

0) B KpyIIHOM TIPOHM3BO/ICTBE;

B) B PEMECIIEHHOM MPOU3BOJICTBE.

16. JIns mpomsBoacTBa y3op4areix Tkane (1805) Obut m300peTeH:

a) MPSIIUIBHBIN CTaHOK «J[>KeHHM;

0) MIOJIb-MaIlIMHA;

B) cTaHok JKakkappma.

17. B 1785 r. Ob1na ucmonp30BaHa nepBas maposasi MamuHa. Ee coznaTens:

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

0) P. boiins;

18. B 1807 r. 8 CILIA ©bL1 CKOHCTPYHMPOBAH M UCITBITaH HA peke | y30H mepBhIil B MUpE apOXO0.I; IPHHIIUIT ITAPOBOH
MalllUHBI B HEM HCIIOJIb30BaJI:

a) P. ®ynrown; B) P. boitns.

0) JIx. Yaiir;

19. Ilepexon MaTepruaIbHOTO MPOM3BOICTBA C MaHYy(PAKTYPHOH CTYIICHH HAa MAITMHHYIO HA3BIBACTCS:

a) IPOMBIIIIJIEHHOUW PEBOJTIOIUECH;

0) IMOJIMTUYECKOH PEBOIIOLINEH;

B) TIAPOBOY PEBOJTFOIIHEH.

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

a) Bo @panmuuy; B) B Poccum.

0) B AHIIINY;

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

0) b. SIxo6w;

22. B 1785 r. XK-I1. branmap u3o0perr:

a) MapartoT; B) BEIOCHIIE/.

0) BO3myLIHBIH 1Iap;

23. llex u many(hakTypa pa3Indainch:

a) XapaKTepoM IPOU3BOJICTBEHHOTO Tpoliecca U GopMaMu COOCTBEHHOCTH;

0) py4HBIM TPYZOM, HHCTPYMEHTAIBHBIM POU3BOACTBOM;

B) HAJIMYHMEM MAIlIWH NapOBOTO THIIA.

24. B Poccuio cucteMy cBETCKOr0 00pa3oBaHus H PodecCHOHABHYIO JISATELHOCTh MIPUHECTIA AI0Xa:
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a) Iletpa I; B) Hukomas M.

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 nojoBruHsl X VIII B.:

a) M.B. Jlomonocosa; B) K.I'. PazymoBckoro.

0) JI. Diinepa;

27. Hayunoe npubopoctpoeHue B Poccun cBsi3aHO ¢ UMEHAMMU:

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

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

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

28. AueMomeT (TIpuOOp I aBTOMAaTUYECKOI0 U3MEPEHHUS CKOPOCTH BETPa U U3MCHEHHUS €TI0 HalPaBJICHHUs) U300pei:
a) M.B. Jlomonocos; B) A.K. Hapros.

0) W.I1. KynuOumn;

29. B xonne 1890-x rr. nuzobperarens . MoacHH CKOHCTPYHPOBAI CTAHOK, KOTOPBIH MPUBEN K CO3/IJAHHIO HOBBIX TUIIOB
METaI000padaThIBAIOIIMX CTAHKOB, T.€. K Pa3BUTHIO MAIIMHOCTPOEHHSL. DTOT CTAHOK Ha3bIBAJICS:

a) TOKapHO-BHUHTOPE3HBIHN ¢ CAMOXOJHBIM CYIIIOPTOM;

0) dpesepHsIii;

B) CTPOTAJILHBIH.

OIIK-2 — Cnioco6eH NpUMEHATh COBPeMEHHbIe MeTO/Ibl HCCIeJOBAHNS, OLIEHUBATH U NPEICTABIATH Pe3yJbTAThI BbINOJHEHHOH padoThl

AemomammupoeaHHble cucmembvl ynpaejleHusl mexnojlocudeCKumu npoyeccamu 6 menjilodnepeemuxke

OIIK-2.1

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

HepequL TCOPCTUYCCKHUX BOIIPOCOB K 3a4YCTYy:

[TpuHIMIT HACTPOMKH PETYISTOPOB Ha Mpouecc. MeToa onTuMyMa 1o MOIYJIIO epeJaToOuHON (QYHKIUH.
WHxeHepHBIE METOBI HACTPOUKHU PEryJISTOPOB.

Penrenne onTUMHU3aIMOHHBIX 33124 JUISI HACTPONKHU PETYIISTOPOB.

IToHATHSI KOHTPOIUPYEMBIX, HEKOHTPOJIUPYEMBIX U PETYIHPYEMBIX TAPAMETPOB B CHCTEME.

Bujipl KOHTYpOB ynpaBieHus. Peanuzanyst yrnpapisiomnx BO3ACHCTBUN B KOHTYpaxX yIpaBleHHUS Pa3TUYHBIX BUIOB
CTpyKTypHBIE U PYHKIIHOHAIBHBIE CXEMbI aBTOMATH3aLUH

OcCHOBHBIE yCIIOBHBIE 0003HaueHMs MpuOOpoB U cpeact aBromaruzanuu (IOCT 21.208-2013).

VYcnoBabie nudpoBbie 0003HaueHus Tpyodonporoaos (I'OCT 2.784).

LN R~WNE
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9. BykBeHHBIC 0003HAYCHHUS U3MEPSIEMBIX (PU3MYCCKHUX BEIHUYHMH U (HYHKIHMOHAIBHBIX TIPU3HAKOB CPEJICTB H3MEPEHUIA,
peryiupyooumx u ucnonautenbHbix yerpoiicts (TOCT 21.208-2013).

10. CrpykTypa 3aMKHYTOTO KOHTYpa YIIPaBICHHs. DIIEMCHTHI, BXOSIINE B 3AMKHYTHII KOHTYP.

11. TloHsiTHe CTATHYECKUX M JUHAMHYECKHX XapPAKTEPHCTHK OOBEKTOB U CHCTEM YIIPABICHHS. DKCIEPUMEHTAIBHOE HX
onpezeneHue

12. Tlonstre perynstopa. [IpuMep pacdera yrpaBIisionero BO3AeHCTBHSL.

13. OcHoBHBIE BUIBI MATEMATHYECKUX MOJIeNIel cucteM. [TOHSTHE JeTEPMUHUPOBAHHBIX MOJIETIEH.

14. NTunamudeckue Mozgenu. MareMaTH4ecKOe ONMMCaHUE THHAMHUYCCKUAX MOJICTICH.

15. TIpumep mOCTPOCHUS MO JUHAMUYECKOM MOJICITH HArPEeBa MACCHBHOTO Teja

16. MeToibl pacyeToB CHCTEM aBTOMATHYECKOTO YIIPABJICHUSL.

17. Crienmanu3upoBaHHbIE IPOrPAMMHBIC CPEICTBA IOCTPOCHHS MOJIENICH TMHAMUYCCKHX CHCTEM.

18. Yucnennsie MeTopl penienust 1udhepeHIHaATbHBIX YPABHEHHUIA.

19. Uepapxuueckas ctpykrypa ACY TII npomsitiieHHoro npoussojactsa. Yposuu ACY TII. Haznauenne Kaxmaoro
YPOBHSL

20. Yposens ynpasienus. TeXHUYECKUE CPEICTBA YPOBHSI YIIPABICHHS.

21. Opranusanus cBsi3u Mexxy ypoBasimu yrpasienus ACY TII

22. Tlpumepsl noctpoenus ACY TII TemIoTeXHUIECKUMU 00 BEKTAMH.

23. OcoOEHHOCTH TIOCTPOEHHUS KOHTYPOB YIIPABJIEHUS TEIIOTEXHUUECKUMH 00BEKTAMH, KAK OObEKTAMH C
3ana3bIBaHUEM.

24. Tumsl cXeM aBTOMATH3AIIHH.

25. Meroauka coctaBieHus HYHKIMOHATBHOM CXEMbl aBTOMATH3AIIHH.

26. N300paxeHne TEXHOJIOTHIECKUX 0OBEKTOB HA CXEMaX aBTOMATH3AII|H.

27. PacriosioxkeHue IpubOpoB B PSIMOYTOJILHUKE CPEJICTB aBTOMATH3AIUH HA (D)YHKIMOHAILHOM CXEME.

28. CrpykrypHsie U ¢pyHkiponatbHbie cxeMbl ACY TII pealbHbIX TEINIOTEXHUYECKHX OOBEKTOB: HArPEBATEIIbHBIE
YCTpOICTBA, TApOTE€HEPATOPHI, IPOMBIIIIIECHHBIE TIEUN

29. TTonsiTre THIIOBOTO 3BeHa. HazHaueHHe TUMOBBIX 3BEHLEB MIPU MOCTPOSHUH MATEMATHIYECKUX MOJIENIEN CHCTEM.
30. MaremaTnueckoe ONMUCaHNe IEMEHTAPHBIX U THIIOBBIX 3BEHBEB.

31. TlepexoHble XapaKTEPUCTUKU THIIOBBIX 3BEHBEB.

32. Toustre nepenatounoit pyukimu. [lepexos ot quddepeHnnan-HOro ypaBHEHHUS K EPEaTOIHOM (yHKIINH.
33. Hcnosnb30Banue nepeaaToYHbX (GYyHKIUH IS pelieHnst OObIKHOBEHHBIX JU((epeHINaTbHbIX YPABHEHUN
JTUHAMHAYECKUX MOJIETIEH CUCTEM.
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34. Crpykrypa cTaHmapTHOTO peryisropa. Matemarudeckoe onucanue [T1][-3ak0oHa peryaMpoBaHus.

35. Tonsitre nepexoauoro mnpouecca B CAP. Buibl lepexo/HbIX TPOLECCOB.

36. IpsimMble ¥ KOCBEHHBIE TOKA3ATENN EPEXOHBIX TporieccoB. OnpeieseHre MPsAMBIX TOKa3aTesel KauecTa
MEPEXOTHBIX MPOLIECCOB.

37. Pacuer XapaKTEpUCTUK CUCTEM YIPABJICHUS 10 MATEMATHYECKON MOJIEIH MPOIiecca.

38. IlocTpoenue u aganTarys MaTeEMaTHIECKOM MOJIEIH JUHAMHYECKOTO TPOLIECCa MO SKCIIEPUMEHTAIBHBIM
XapaKTepUCTUKaM

[lepeueHb NpakTHYECKUX 3aJaHUM AJIA 3a4eTa:

1. Pacmmudposars rpaduyeckoe U OyKBEHHOE 0003HAUCHUE (PYHKIIMOHAIBHBIX IPU3HAKOB 3aIaHHBIX IIPHOOPOB.

2. Pacumdposath uudpoBoe 0603HaUEHHE TPYOOIPOBOJIOB.

3. HapucoBarh CTpyKTYpHYIO CXEMy THIIOBOM CHCTEMBI aBTOMATHIECKOTO PETYIIMPOBAHMS U MOSICHATH HAa3HAYECHHE €€
OCHOBHBIX 3JIEMEHTOB.

4. TIoCTpOHTH CTPYKTYPHYIO CXEMY 3aMKHYTON CHCTEMBI aBTOMATHYECKOTO PETYIMPOBAHUS C OJJHOM PETYIHPYEMOi
BEJIMYMHOM.

5. TlocTpouTh CTPYKTYPHYIO CXEMY Pa30MKHYTOW CHCTEMbI aBTOMATHYECKOTO PETYIMPOBAHKS C OHOU PEryIupyeMoit
BEJIMYHHOM.

6. Tloctpouts cTpykTypHyto cxemy CAP mo kaHaiy BO3MYIIAMOIIETO BO3IEHCTBHUS

7. TlpousBecTu YKCIIEHHOE pelieHne AuddepeHInaT-HOro ypaBHeHus. [IocTpouTsh rpaduk 4acTHOTO PEIICHUS,
CeNaTh BBIBOJ O TOYHOCTH YUCICHHOTO PELICHUSI.

y'+2y'+y=0mpu y(0)=0, y'(0)=2

8. Jlnst cucTeMBI YHCIICHHBIX YPaBHEHHUH, 3a/IaHHBIX B PEKYPEHTHOH (hopMe, pa3paboTaiiTe aliropuT™ BEIYHUCIICHHU.
Peanu3yiiTe anropuT™ U Moy4ynTe penieHus B Buje rpaduka QyHKINU

h
Yosn = E X~ Yigy) — 2y2(i) + Y2

Yiany) = h- Yoisy T Yag

9. Tlo 3a7aHHOM CTATHYECKOM XapaKTEPUCTHKE 00BEKTA YIIPABICHHS ONPEIEUTh 3aBUCUMOCTD KO3 puineHra
nepeaayr 00bEKTa YIPABICHHUS OT BXOJHOTO BO3JCHCTBHSL.
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10. TTo 3a1aHHOM KPUBOW pasroHa CTaTHIECKOro 00BEKTA YIIPABIEHHs ONPEIETUTh JUHAMUYECKUE TTapaMETPhl 00bEKTA

yIpaBJICHHSL.




Kox MNunukarop
JIOCTUKEHHUS OneHouHbIE CpenCTBA
MHJUKATOPA
KOMIIETCHIIUU
12

1

/
0.8 /
g 06
2 /
=04

0 10 20 30 40 50 60

Bpems, ¢

11. Tlo nepenatouHbIM (HYHKIIUSIM THITOBBIX 3BCHBEB MOIYYUTh TU((HepeHIMATbHBIC YPABHEHHS:

f‘f[ K2 K::'i
W(P) ==L W(P)=—2— W(P)=
Pr=% VP =357 M : To P2+ 2TotP + |
B TP
W(P) =Ky(Typ+1) W P =Ksmp

[IponsBecTy YMCIEHHBIN pacueT TUHAMHYECKUX (IEPEXOIHON M UMITYJIECHOW) XapaKTEPUCTHK MPEICTABICHHBIX BBIIIE
TUIOBBIX 3BEHBEB MIPU CIIEAYIOIIMNX MMapaMeTpax:

Ki=1, Ke=2, K3=1,4, Ks=2,3
Ty =10c, Ty="Tc, Ty=12¢, Ty =8¢, Ty = 10c

£=1,2

12. Chopmupyiite anropuT™ YMCIEHHOIO MOAEITUPOBAHKUE MIPOLIECCa ISl MHEPLMOHHOTO 3B€HA 1-0ro mopsaka co
CTPYKTYPHOM CXEMOil




Kon
WHAWKATOpa

HMuaukarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

y(T)

x(T)

1
Lp+l |

-

13. YucseHHbIM METOZIOM MPOU3BECTH PACYET JUHAMUYECKUX (TIEPEXOJHON U UMITYJIbCHON) XapakTEPUCTUK 00BEKTOB
ynpasiieHus, GyHKIHOHUPOBAHNE KOTOPBIX OIUCHIBACTCS] YPABHECHUAMH BHOB:

d’y  dy
1 1 1, _
(1) usz2+al—dT+a0y_k]-x
dy
2 2
(2) Q]E+any=k2'x
d’y  sdy
3 34y
() gy +aig, = x

[MocrosiHHBIE KOAPGUIHMEHTH TUPPEepeHIINATEHBIX YPaBHEHUH:
1 _ I _ ¢ 1 _ .
a,=30,a,=20,a,=1, k=3
a} =100, a2 =3, ky=3

a3 =100, a} =10, k3 =2

1o noay4eHHBIM EPEXOAHBIM XapaKTEPUCTHUKAM ONPEAIIUTh apaMeTpbl 00bEKTa yIPaBICHHS: BpeMs 3aa3IbIBaHus —
T,, [locTOsTHHYIO BpeMeHU 00bekTa — T o, K03 dUIeHT nepeaaun oobekTa yrnpapnenus — Koy.

14. Tlo 3agaHHOMY TIEPEXOAHOMY MPOLECCY B CHCTEME YIPABJICHUSI OTPEIEIUTD MPSIMbIE MOKa3aTeNN KayeCTBa CUCTEMBI
YIPABJICHHUSL.
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15. TTonyuuTts nepenraTounyro GyHKIMIO IS 3a1aHHON CXEMbI COEMHEHHS 3BEHbEB. [IJIst OIyIEeHHOM MepeaaTouHOM
GbyHKUIUH TONY4YHuTh AU (epeHInaIbHOTO0 yPaBHEHUE CUCTEMBI.

x(x) 1 1 viw)
TP+1 T,p .

1
T,p

16. Jlnst 3a1aHHBIX HUKE CTPYKTYPHBIX CXeM 00BEKTa YIIPABIICHHS IIPOU3BECTH MOCIIEIOBATEIbHbIN YUCIEHHBINH pacuer
KpUBOW pa3roHa npu u3MeHeHnn BxoaHoro curHana Ha 10%. [1o paccunTanHO# KprBOil pa3roHa ONpeneInTh
napameTpbl 00bEKTa yIPaBIICHHS.




Nupuxarop

Kon
JIOCTHIKEHHMS OLieHOYHBIE CpeICTBA
HWHJIUKATOpa
KOMIICTCHITUH
1 K
P T,P+1
Ax=10% z(1)
—» » F—»
T T
1 K
TP +1 T,P+1
Ax=10% (1)
—> P F——»
T T

[TapameTpbl 37IEMEHTOB 33JJaHHBIX 00BEKTOB YIIPABJICHHS MTPUBEICHBI HUKE:

* 11 00bekTa ¢ camoBbipaBHUBaHueM: K=2, T;=10c, T,=3c¢

* 151 00bekTa 0e3 camoBbipaBHUBaHus: K=2, T1=5¢, T,=3c

17. TlpousBecTr CHHTE3 U PEANU3ALIUIO KOHTYPOB peryaupoBanus ¢ [IN-peryinstopom st IPUBEICHHBIX BBIIIE

(3amanue Nel6) 0OBEKTOB yIIpaBJICHHUS: C CAMOBBIDAaBHUBAHUEM U 0€3 caMOBBIpaBHUBaHUA. [[poM3BECTH pacdeT HaCTPOECK

[MU-perynsiTopoB METOJOM MOJANBHOIO U CHMMETPUYHOTO onTUMyMa. [Ipor3BecTH pacyeT nepexoJHbIX MPOLIECCOB B

KOHTYype perynupoBanus. OnpenenuTs IpsMbIe TTOKa3aTeIN KadyecTBa IePEeXO0THBIX MMPOIIECCOB.
OIIK-2.2 O1ieHuBaEeT U [IpumepHoOe 3a7aHue JUIsl TEOPETUUECKOTO U AKCIEPUMEHTATILHOTO UCCIIEIOBAHUS:

MIPEJICTaBIISIET
pe3yabTaThl
BBITIOJTHEHHOM paboTsI
B BUJIE OTYETOB U
Mpe3eHTalui

1. CuaTh 3KCIIEPUMEHTAIBHYIO CTATHYECKYIO XapaKTEPUCTHKY 3aJaHHOTO 0OBEKTA YIPaBIICHHS.
2. CHATB SKCIIEPUMEHTAIbHYIO KPHBYIO Pa3roHa 3a1aHHoro o0bekTa ynpasierus (mpu AX=10).
3. Ilo nomyYeHHbIM SKCIIEPUMEHTAILHBIM KPUBOW Pa3roHa M CTATHYECKON XapaKTEPUCTUKE OMPEIEeTUTh MapaMeTphl
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0o0BeKTa yIpaBlIeHHUS: TIOCTOSHHYIO BpeMeHH 00beKTa T, BpeMs 3ama3IsIBaHus T3, Koo GUueHT nepenayn o0beKTa
KOB.

4. Tlpoussectu HacTpoiiky [TH-peryasitopa, HCOIb3ys SKCIEPUMEHTAITBHO OIPE/ICTICHHBIC MapaMeTPhl 3aITaHHOTO
obOwekTa ympasneHus. [lapamMeTpsl HACTPOUKH perysiTopa onpenenuts o Metony Llurnepa-Hukomnca. Ucnons3ys
MIOJIYYCHHBIE PE3yIbTAThI, IPOU3BECTU CUHTE3 KOHTYpa PETYIUPOBAHUS, TOCTPOUTH MOJIENIb KOHTYpPA U MIPOU3BECTH
pacueT nepexoaAHbIX IPOIECCOB B KOHTYpE.

5. Jlist mosry4eHHOM MOJIENIN KOHTYpa PEryIMpOBaHHMs, UCIIONb3Ys IIOUCKOBBIM METOJI, ONIPEIEIUTE apaMeTphI
HAaCTPOMKH PEryJssiTOpa, UCIOJIb3Ysl HHTErPAJIbHbIE KPUTEPUU KaueCTBa!

— KBaIpaTUYHBIN UHTEIPaIbHbIA KPUTEPUI

o0
min J :fez{*r)d*r
0
— MOAYJIbHBIA UHTErPaJbHbIN KpUTEPUI

o0
mirlf:fr|e(‘r)|a!1r
0

6. CocTaBUTh OTUET 110 IMMPOBCACHHBIM 3KCIICPUMEHTAIIbHBIM U TCOPETUUCCKUM UCCIICIOBAHUAM.
7. HO,Z[FOTOBI/ITB MMpEe3CHTAlNIO, B KOTOpOﬁ NpeaACTaBUTb BCEC OCHOBHBIC OTAIlbl IPOBEACHHOTO S3KCIICPUMCHTAJIBHOT'O U
TCOPETUYCCKOI'O MCCIICAOBAHUS

INPO®ECCUOHAJIBHBIE KOMIIETEHLIMN

ITK-1 CiocoGeH K MPOBeACHUI0 AHATN3a HOBBIX HANPABJICHUH HCCJIEOBAHMI B COOTBETCTBYIOLIECH 00J1aCTH 3HAHUH

Cneuuaﬂbele 60NpPOCHL meniomaccoobmena

[K-1.1

[IpoBoauT ananus
HOBBIX HaITpaBIICHUI
HCCIICOBAaHUM B
COOTBETCTBYIOLIEH
00/1aCTH 3HAHUN U
bopmupyeT
IPOrpaMMBbl
MIPOBEICHUS
HCCIICIOBAaHUM B

HpHMepnoe 3aJaHUC OJIA IMOATOTOBKHU K aTTCCTAallMM:
1. HpI/I KaKuX 3HAaUCHMSIX 4drcia buo Teno aBisercs TCPMHUYCCKU TOHKHUM:

1) Bi—)O;
2) Bi—)oo;
3) Bi<0;
4) Bi=25

2. Ilpouecc TemnooT a4 - 3T0:
1) nepeHOC TEIOTHI B ABWKYIIENCS CPEJIE MOJIIPHBIMU 00BEMAMM;




HMuaukarop
JIOCTHKEHHUS OneHoYHbIE CpeCTBa
KOMIIETCHIIUH

Kon
WHAWKATOpa

HOBBIX HAalPaBIECHUAX |2) mepenada TEIUIOTHI Y€PE3 CTEHKY;

3) MOJIEKYIAPHBIN MEPEHOC TEILIOTHL;

4) mepenaya TEIUIOTHI HAa TPAHHUIIE Pa3/eNa CPEla — TBEPAOE TEIO.
3. PasmepHOCTh KO3(h(DUIIMEHTA TETUIOOTAAYH:

Bm
1) M epao’
Bm
) S
Bm
3) M-2pao’
Bm
D

4. CB0OOTHASI KOHBEKITHS - 3TO IMEPEHOC TETIOTHI MIPH:

1) JBWKEHHM KHIKOCTH OT OJHOTO TeNa K APYyroMY;

2) JBWKEHHH KHIKOCTH MOJ A€HCTBHEM HArHETATENIS;

3) JBMKEHMH Ta30B, BHI3BAHHOM BETPOM;

4) JBMKEHWH KMIKOCTH TIOJ JIEHCTBUEM PA3HOCTH IUIOTHOCTEH, BHI3BAHHOM Pa3HOCTHIO TEMIIEPATYD.
5. Uucna nogobus — 31o:

1. KOMIUIEKC BEJIMYHMH, UMEIOLIMX OJMHAKOBYIO Pa3MEPHOCTH;

2. KOMIUIEKC TEIIO(PHU3NUECKUX BEIUUMH CPEIBL;

3.  BEJIMUYMHBI, ONPEAEIIAIONINE TEOMETPUYUECKOE MTO00HE TPOLIECCOB;

4. Oe3pa3MepHbIe KOMILUIEKCHI, COCTaBJIEHHbIE U3 Pa3MEPHBIX PA3HOPOIHBIX BEIHYHH.

6. Kakoe 4nciio mo00ust sIBJISIETCS OMPEIeIIeMbIM IPH pacdyeTaXx KOHBEKTHBHOTO TEII000MeHa?

1) Pr;
2) Nu :
3) Re:
4y Gr.

7. Kakum YPaBHCHHUEM 1'[0)1061/15[ XAPaAKTCPU3YCTCA BBIHYK/ICHHAA KOHBeKI_[I/IH?

1) Nef GPu
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2) N e=f R@,‘l;

3) Nuf Fb

4y Nef BP1

8. Kakoe u3 ypaBHEeHuii (B 00111eM BH/IE) HCTIONB3YyETCs s pacdera K03 puirmeHTa TeriooTaun npu cBOOOTHOM
KOHBEKIINU?

1) Nu=c (Gr-Pr)"

2) Nu=cRe"Pr"

3) Nu=c (Re-Pr)"(Gr-Pr)"

4) Nu=c(Gn"

3AZJAYA 1. IlpoBoauT aHau3 TemaoBoi d3PPekTuBHOCTH. OKOHHBIN CTEKIJIONAKET COCTOUT U3 TPEX CIIOEB CTEKIIa
TOJILKMHOMN 1O 4 MM Kaxablil. Mex Iy CTeKJIaMH HaXOJSATCS CIOU CyXOro HEMOABWKHOIO BO3/IyXa TOMUHON 10 MM.
[Inowmane noBepxHoCcTH OKHA 3 M2. Pa3HOCTh TeMmnepatyp Ha BHEIIHUX NoBepxHOCTAX cTekos 30 0C. Onpenenuthb
MOTEPH TEIUIOTHI Yepe3 OKHO, ecli KO3 PHIIMEeHTHI TemIonpoBoAHOCTH cTekia Act = 0,74 Br/m. K, Bozayxa ABo3nm =
2,45 .10-2 B1/ m.K.

3AZJAYA 2. IlpoBoauT aHanu3 TemioBoi agdexruBHOCTH. OnpenenuTs MIOTHOCTh TEMI0BOro notoka (q, Br/m2) B
npoliecce TeIonepeady OT AbIMOBBIX Ta30B K KUIISIIEH MapOBOSHON CMECH Yepe3 CTATBbHYIO CTEHKY TOJIIHMHOMN & = 8
mmM. Temmeparypa razos t1 = 1000 0C, Temmnepatypa cmecu t2 = 200 0C. KoadduiimeHT TeIiooTaaun OT Ta30B K CTEHKE
al =40 Br/M2.K, ot crenku k mapoBozsHoi cmecu 02 = 4000 Bt/m2.K, k03 PUIHeHT TermmonpoBogHOCTH CTEHKH A =
40 Bt/m.K. PaccunraTh Takke TeMIiepaTypbl CTEHKH ¢ 00ernx CTOpoH tcl u tc2.

3AJIAYA 3. [TpoBoauT aHaau3 TerioBoi 3pdekTuBHOCTH. Kakyto TOMIIMHY TOJIKHA UMETh U30JISIHS, €CITH e
HAJIOKUThH Ha IUIOCKYIO CTAJBHYIO CTEHKY TONIMHOM 20 MM, 4TOOBI TETUIOBBIE IOTEPH YMEHBIIWINCE B [IBA pasa.
Koaddumment termonposognoctu cramu AMm = 40 Bt/m K, a marepuana mzomsimuu Au = 0,125 Br/m K, koaddunment
TEIUIOOTIa4H C 0JIHOM cTopoHkl cTteHkn ol = 500 Bt/M2 K, a ¢ apyroit 02 = 80 Br/m2 K.

3AZTAYA 4. TlpoBoauT aHaiu3 TerioBoi agdexruBHocTH. [1o uyryHHOMY TpybomnpoBoxy auametpom d2 =50 mm, d1 =
44 mm aBwkeTcs nap ¢ temrneparypoi 315 0C. Koadduuuent Temnooraaun ot napa k tpyoe al =120 Br/m2 K.
Temnepatypa okpyxaroiiero Bo3ayxa 20 0C, koaduiuent terrooraaun o2 = 12 Br/m2 .K. Haiitu TemnoBbie noTepw,
ecii TpyOOIPOBO.I H30JIMPOBaH clioeM IeHoiamoTa 6 = 50 MM. A nenomamora= 0,3 Bt/m K, A uyryna = 90 Br/m .K.
3AJAYA 5. IlpoBoauT aHayn3 TEMI0BOM 3P PeKTrBHOCTH. {151 yMEHBIIEHUS TOTEPh TEIJIOTH OT MapOIpOBOAa
nuameTpoMm d2 = 25 MM npeniararoTcs H30JSIUOHHBIe MaTepuabl: acoecT A = 0,151 Bt/m.K, crekmoara A = 0,047
Bt/m.K. Kakoii Mmatepuai 1ejiecoodpasHee NpUHATh B KAUECTBE M30JISAIMH, €ClId KO3(D(HUIIMEHT TeIIo0TIauH K
okpyxaroieit cpeze o2 = 8 Br/m2.K.
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[epeuens nabopaTopHBIX PadoT:

1. JlaGoparopnas pabota « VcciemoBanue aspoqiHAMUKH ILIOTHOTO 3€PHUCTOTO CJIOSI CHIITYYEro MaTepuaay

2. JlaGoparopuas pabora « MccnenoBanue Temioo0MeHa IIIOTHOTO 3€PHUCTOTO CJIOSI ChIITYYero MaTepuaay

3. JlaGoparopuas pabora « MccienoBaHne TEIUIOBBIX MOTEPh NP PEATU3aMU TEXHOIOTHYECKHUX TIPOLIECCOBY
JlaboparopHasi paboTa « VccnenoBaHue aspoIHHAMUKH INIOTHOTO 3€PHUCTOTO CJIOSI ChIMTYyYero MaTepHaa ¢ y4eToM
HOPO3HOCTU MaTepHaa»

Yuebnas - nayuno-uccredosamenvckas paboma

IK-1.1

IIpoBoauT ananus
HOBBIX HaIlpaBJICHUI
UCCJIEI0BaHUN B
COOTBETCTBYIOLLEH
obnacTv 3HaHUH 1
dbopmupyet
MIpOrpaMMbI
MIPOBEAEHUS
HUCCJIEIOBAHUN B
HOBBIX HAITPABJICHUAX

3aganue: 0TOOp NCTOYHHUKOB JIJIsl TPOBEACHUS HAYYHOTO HccienoBanus. OdopmiieHre YepHOBOT'O BapHUaHTa
OoubmmorpadIecKoro CIucKa.

3apanue: OnpeneneHre TEOPETUKO-METOJ0TI0OIMYECKOI OCHOBBI MCCIIEJOBAHUS, METOI0B HCCIICAOBAHMS.

3ananue: onpeaencHue conepxanus (GopMyIMpoBKa Ha3BaHUK Pa3JIeNIOB U MOIPA3JIEIIOB HCCIIEA0BATEIbCKOM paboThI).
3agaHue: onpeaeaeHue MpeaMeTa, MpodIeMbl, METOIOJIOIMYECKOro arnapaTa CCIeI0BaHusl.

Omnpexesenue 3TanoB uccieaoBanus. PaspaboTka miana pemenns 3a1a4 Ha Ha4aJabHOM 3Tare UCcClIeq0BaTeIbCKON
nestenbHocty (M)

3ananne: OOOCHOBaHUE aKTYaIbHOCTH TEMBl MArMCTEPCKOM JiccepTaluy (B MHANBUIYaIbHOM IIJIaHE MarucTpa)
3apanue: Pa3paborars nepcnexTuBHbIN miad M/I (B MHAMBUAYaTBLHOM IJIAHE MarucTpa)

3ananue: odhopMieHue oTyeTa 1o yueoHou npakruke —HUP; BeicTyIieHrne ¢ oT4eToM 10 yueOHoi npaktuke —HP Ha
CIIEI[CEMHHApE.

Bomnpocs a5 cobecennoBanust:

1. Yem oGocHOBaH BBIOOP TEMbI HCCIEIOBAHMUS?-

2. B uem 3akmouaercs nmpobiema uccie10BaHus?

3. KakoB myTs perieHus mpooaeMsl?

4. KakoBa 11esb UCCIIeIOBaHHUs?

3agaHue: yyacTHe B Hay4YHO-TIPAKTHUECKUX KOH(EPEHIHUAX Pa3InIHOr0 YPOBHS; IMyOIUKaIMs CTaTel 1Mo Teme
HCCJIEJOBAHNS.

3ananue:

Nzydenune nutepaTypsl 0 TEME HAYyYHOTO WCCIIETOBAHMA.

Co3znanue B 3JIEKTPOHHOM nanke (ailioB (TOKyMEHTOB) AJIs1 KAXKAOT0 3JIEMEHTa HAy4HOTO MUCCIIeIOBAHUSI.

3ajaHue: pean3anys TEOPETUUECKUX METOJIOB HccieoBaHusA. Hanncanue yuepHOBOro BapuaHTa TEOPETUUECKON TTIaBBl.
3amanwne: PazpaboTka OCHOBHOTO MTOHSTHS UCCIIECTOBAHUS.

3apanue: Pa3paboTka miaHa penieHus 3a1a4d Ha 6a30BOM dTare HccieqoBarenbekon aesitenbaoctu (M/).
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IIK-2 Cnoco6Gen k pa3padoTke MepONPUSITHIA M0 PALIMOHAJBLHOMY HUCNOJIb30BAHMIO ra3a MOTPEOUTENAMHU, CHHKEHHIO MOTEePh ra3a i IKOHOMHH
TOILUTMBHO-YHEPIreTHYECKUX PECYPCOB

Duzuueckue 0CHOBbI ceHepayuu INEeKmpOoIHepcUU U menjiomal

[K-2.1

AHanuzupyer AaHHbIE
TI0 MCTIOJIE30BAHUIO
rasa u pazpabaTbiBaeT
MEPOTIPHUATHS 10
PalOHATBHOMY
UCIIOJIb30BAHMIO Ta3a
MOTPEOUTENSIMH,
CHIDKEHHIO TIOTEPh
rasa ¥ SKOHOMHUH
TOIUTUBHO-
SHEPTreTHUECKUX

pecypcoB

IlepeueHs TEOPETUUECKHUX BOIIPOCOB:

IIpoBecTn aHanu3 IUTEPATYPHBIX HCTOYHUKOB 110 3aJaHHOM TeMe.

CoBpeMeHHas TEOpHs CTPOCHUS BEILIECTBA.

Bunel sHepreTHyeckux cBs3el BellecTBa.

MosekynspHble, aTOMHBIC, SIIEPHBIE CBSI3U, CUIIBI, CBOOOAHBIE HJICKTPOHBI.

ITonsiTHe 00 PAEKTPHUUECKOM TOKE M CIIOCO0E Mepeaaly TeMIOTh! B BELECTBE, MATHUTHOE I10JIE.
XuMHUecKasi SHEpPrusl.

Pazpymenue u o6pa3zoBanue MOJIEKYJISIpHBIX CBsi3eil. Bbinenenue u moriomeHne YJHepruu.
OCHOBHBIE SHEPIeTUUECKUE PECYPCHI XUMHUYECKHUE PEAKIIMH SHEPTETHKH.

OCHOBHBIE YCTPOWCTBA F€HEPALIMH U UCIIOIB30BAHUS XUMHUUECKOU SHEPTUU.

ToruBHBIE 3JIEMEHTHI.

ATOMHas SHEpPrus.

Pazpymenne u o6pa3zoBaHue aTOMHBIX CBSI3€H.

BI)I)ICJ'IGHI/IG " MIOIJIOUICHUE DHEPIUU.

OCHOBHBIE HEPreTHUECKHE PECYPCHl aTOMHBIX pPEaKLUil SJHEPTeTHKH.

OcCHOBHBIE YCTPOHCTBA T'€HEPALIH U UCIOIb30BAHHSI AaTOMHOM SHEPIHU.

SAnepHas 3HEprus.

Pazpymienue n o0pa3zoBaHue SJepHBIX CBS3EH.

Beizenenue u noriomeHue SHEprum.

OCHOBHBIE SHEPIeTUUECKUE PECYPCHI SIEPHBIX PEAKINH SHEPreTHKY.

OCHOBHBIE YCTPOWCTBA TEHEPAIMH U UCIIOJIH30BAHUS SACPHON YHEPTHUU.

CointHeuHOE U3IIydeHHe. XapaKTepUCTHKA. AKKyMYyJITUPOBaHUE TeIUIa. THUIbI aKKyMYJISATOPOB.
ConHeuHble 3JIEKTPOCTAHLINH.

CounHeuHble POTOANIEKTPUIECKUE TMPEe0oOpa3oBaTEeNH, UX MPUMEHEHHE.

TenoBast 3HEPTUs OKPYKAIOLIEH CpPeIbl.

TepMOodIEKTPHUECTBO.

TepmoanekTpruecKkue mpeoopa3oBaTeH.

Oddext [LnpThe, 3ecdeka. [I[pumeHeHHE TEPMOIICKTPUISCKUX ITPeodpa3oBaTeeii.

OCHOBBI MAarHUTHOW AMHAMUKHU. [IpHHLINT TOTyYEHUS 3JIEKTPUUECKOTO TOKA B IPOBOTHHKE.
MexaHn4yecKkre reHepaTophl IEKTPUUECKOr0 TOKA.
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MaFHI/ITOFI/II[pOILI/IHaMI/I‘ICCKI/IC HpCOGp&SOBaTCHI/I JABMKCHUS SJICKTPUYCCKUX ITPOBOJHNKOB B MAarHUTHOM IIOJIC.
Hosric u NEPCIECKTUBHLIC NICTOYHUKHA TCIUIOBOM U SHGKTpI/I'{CCKOfl OHEpruu.

[IpumepHOE TpakTHUECKOe 3aaHNE:

Onpenenuts ek NOUCKA. BpIIENUTh MO3TANHO peltaeMble 3a1a4uu Il JOCTHXKEHUS TIOCTAaBICHHOM LIETH.

Nel. BerToBo# KOMITEIOTEP TTOTPEOISiET B cpenHeM MommHOCTh 100 BT. Eciu coxpaTuts Bpems ero paboTs! Ha 1 gac B
JIEHb, TO CKOJIBKO ITPH STOM IKOHOMUTCS dHEpruH? CKOIBKO SHEPTUH MOKHO COKOHOMHTH TIPH ATOM B MECSII?

Ne2. Ckosbko sHepruu Tpedyercs AJis paboThl TEICBU30pa B TCUCHHE 8 YacOB, €CJIU OH MOTPEOIISIET B CPEeTHEM
motHocTh 200 Bt? Eciiu cokpaTuth Bpems ero paboThl Ha 1 yac B JicHb, TO CKOJIBKO MPH STOM SKOHOMUTCS SHEPTHH?
CKOJIBKO SHEPTUU MOXKHO COKOHOMHTH TIPH 3TOM B MECSII?

Ne3. TIemecoc morpebset B cpeaneM MomHocTs 1200 BT. Ecnint y6opky KBapTHpBI COKpaTUTh Ha 20 MUH, TO CKOJIBKO
SHEPTUU MPH 3TOM SKOHOMHTCS? CKOJIBKO 3KOHOMUTCSI SJHEPTHH B MECALI, €CIIU B cpelHeM yOupaThbes 3 pas3a B HeJemo?
Ne4. HOT/Ta MBI HECBOEBPEMEHHO BBIKIIIOUAEM CBET B IPUXO0XKHUX HAUX KBApTUP. CKOIBKO ANEKTPOIHEPTUH MOKHO
COKOHOMMUTH B JICHb, €CJIM CBOEBPEMEHHO BBIKIKOYATh CBET B KOPUIOPE, 3HAsA, YTO MOIIHOCTE 1 1ammnouku 60 BT u oHa
CBETHUT eXeTHEBHO Ha 1 — 2 yaca monbiie? CKOJIBKO SHEPTUHA MOXKHO COKOHOMHUTH IPU 3TOM B MecsIl?

[Tpumep 3aiaHus Ha pelIeHne 3a71a4 u3 NPodeCcCHOHATBHON 001acTH:

BrnaneTs n mpuMeHsTh HE MEHEe JBYX METOIOB 1M0100pa U 00padoTKK NHGOpMAIIHH.

IIpuBecTn pe3ynbTar pelmeHne 3aJa4y ¢ IOMOIIBIO CIIEIHATN3UPOBAaHHBIX IPOrPAMMHBIX MaKeTOB. OnpenenuTsb
9KOHOMHIO PECYPCOB M BpEMEHH B CIIy4ae, €CIIM UCXOIHAs TeMIIeparypa Iapa B IByX ciiydasx pasHa 20°C u 50°C.
YcnoBue: nombli cTanbHOU map paaunycoM 100 MM ¢ BHyTpeHHEH MONOCThIo paguycoM 20 MM UMEET TeMIIepaTypy
BHyTpeHHel nosepxHoctd 100°C, Bremnel nosepxHoct 20°C. OnpeneianTs 0IHOMEPHOE TEMIIEpaTyPHOE MoJIe AJis
CTaJIbHOTO TI0JIOrO IIapa NP IPaHUYHBIX ycaoBusax nepsoro poaa (I'Y 1). dano: 1. 'eomerpuueckue pazmeps! (puc. 1) —
paanyc BHyTpeHHeil noBepxHocTH R1 = 20 mMm; — paguyc BHemHel noBepxHocTd R2 = 100 mm. 2. CBoiicTBa MaTepuana:
— MaTepuaJl I1apa cTajib; — TeIIonpoBoAHOCTh A = 45 Br/(M-K). 3. ['paHuuHbIC YCIOBHS: — TEMIIEpaTypa BHYTPSHHEH
noBepxHocTH T1 = 100°C; — reMneparypa BHemHel nosepxHoctu T2 = 20°C. Hailtn kapTHHY OJHOMEPHOTO
TEMIIEPaTypHOTo MO CheprUueCKON CTEHKH I CiIydasi, KOTJa TeMIIepaTypa 3aBUCHT TOJIBKO OT OAHON KOOPIUHATHI.
TenmonpoBogHOCT A — TOCTOSIHHAA BeInunHA. | paHudHbIe ycmoBus cooTBeTCTBYIOT ['Y 1 pona.

[TpeasioxkuTh 00BEKT NPUIIOKEHHS PE3YJIBTATOB BHIYMCICHUN 7151 POPMUPOBAHUS PEANTPOSKTHOTO 3aaHusl.

Cucmembl u cpedcmea pacnpeoenens meniogol dHepeuu

[K-2.1

AHanu3upyert JaHHbIS
TI0 UCTIOJIL30BAHUIO
rasa u pa3zpabaTeIiBaeT

HpI/IMepHOC MPAKTHYCCKOC 3a/IaHUC K aTTCCTALIUU:
AYIIPITOpHaSI CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB Ha MPAKTHYCCKUX 3aHATHUAX OCYIIECTBIIACTCA IOA KOHTPOJIEM
npenogaBaTeyid B BUAC PCIICHUA 3a4a4 U BbIITOJIHCHUA ynpa>KHeHH171, KOTOPBIC ONPCACIACT NPENIOaAaBaTCIIb AJIsd
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Nupuxarop

Kon
JIOCTHKEHUS OLieHOYHBIE CpeICTBA
HWHJIUKATOpa
KOMIIETEHIINU
MEPOTPHUATHS IO cTyneHTa. BHeaymuTopHast caMocTosiTeNbHAs paboTa CTy/IEHTOB OCYIIECTBISIETCS B BU/IE YTEHHS C TPOPabOTKON
panuoHAILHOMY MaTepHuaia U BHITIOJHEHHUS JOMAIIHUX 3aJaHUi C KOHCYIbTAMSIMU IPEogaBaTesl.
WCIIOJIb30BaHMIO raza | a. Jlomamnue 3a1asus:
MOTPEOUTEISIMH, Jomainee 3aganue Nel

CHMIKCHHIO IMMOTCPb
ra3a 1 5KOHOMHH
TOIINTMBHO-
SHEPTETHICCKUX

pecypcoB

Pacuert sHepreTrueckoro 6anaHnca MPOMBIIUIEHHOTO MPEIIPUSTHS.

JomamHee 3aganue Ne2

Pacuet ropenust KOKCOIOMEHHOU CMECH.

Jomarmnee 3amaaue Ne3

Pacuyer TerioBoro Hacoca sl CUCTEMBI YTUIN3AIMH TEIUIa.

Jomarmnee 3amaaue Ne4, 5

Pacyer abcopOIIMOHHON YCTaHOBKH.

Jomamnee 3aganue Ne6

Pacyer cxeMbl akKyMyJIHPOBaHHUS IHEPTUU CKATOTO BO3TyXa.

0. AynuTopHBIe KOHTPOJILHBIE PAOOTHI:

AynuropHas KoHTpoabHas pabota Nel — [IpoMbInIeHHBIE SHEPTOHOCHTEN U UX CBOMCTBA.
AynmutopHasi KOHTpoJibHas paboTta Ne2 — [IpoMBIIITIEHHBIE CHCTEMBI CKATOTO BO3/IyXa.

IIpumep 3amaun U1 aTTecTalUu.

1. TIpoBecTH pacdeT CHCTEMbI BO3AyXOCHA0KEHHS IPOMBIIIUIEHHOTO 00BEKTA U CIIPOSKTUPOBATH KOMIIPECCOPHYIO
CTaHLUIO JUI CHAOXKEHUSI CUIIOBBIX M TEXHOJIOTHUECKHUX ITOTpeduTene cxxaroro Bozayxa. OOOCHOBATH cXeMy
MPOKJIAIKK BO3TyXOIPOBOJOB: KOJBILIEBYIO WIIH TYITUKOBYIO, OLIEHUTh TEXHUKO-DKOHOMHUYECKHUE MTOKA3aTENN MIpoLecca
BBIPAOOTKH CKATOTO BO3AyXa. J{JIst 9TOT0: COCTAaBUTh CXEMY CHCTEMBI BO3JyXOCHA0KEHUS C YKa3aHUEM MECTHBIX
conpotuneHuil. [Ipunars paccrosuus: ot KC no nexa Nel — 1800 m; ot uexa Nel go nexa No2 — 1100 m; ot nexa Ne2 no
nexa Ne3 — 1500 m; oTBOABI OT MarucTpanu k nexaM — 150 M. OnpenenuTs pacueTHsle Harpy3ku Ha KC: MakcuManbHbIN
Y MakCUMAJIbHO JUTUTENBHBIN pacxopl, pacueTHoe naBieHue. [loqo0pare KoMIpeccopsl MO THITY, pACHETHOMY
JIABJICHHUIO ¥ MPOM3BOANUTENbHOCTH. [IpON3BECTH rHApaBINYECKHil pacueT CHCTEMBI.

Cneuuaﬂbele 60NPOCHL BblCOKOMEMNEPAMYPHbIX MEN10MEXHOJI0CUYECKUX NPOYeCcCo8

[K-2.1

AHanu3upyert JaHHbIE
0 UCIIOJTb30BAaHUIO
rasa u pa3zpabarbIBaeT
MEPOIPUSATHUS IO
palroHATBHOMY
WCIIOJIb30BaHHMIO T'a3a

Bonpocs! u 3a1aun:

1. TIpu KakuX 3HAYEHUSX YUCIa BHO TEJO SBJIAETCS TEPMHUYECKH TOHKUM:
5) Bi—0.

6) Bi — .

7) Bi<0.
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KOMIIETEHLIUH

MOTPEOUTENIMH, 8) Bi=25

CHIDKCHHIO HOTCPh 2. IIporiece TEMIOOTAAUH - ITO:

rasa u 5KOHOMHH 5) mepeHoC TEIIOTH B ABMKYIIENHCS CPEIE MOJISSPHBIMU 00bEMAMHU;
TOIUTUBHO-
6) nepenaya TEIIOTHI YEpPE3 CTEHKY;
JHEPreTUYCCKUX .
pCCI;pCOB 7) MONEKyJIAPHBII IEPEHOC TEIIOTHI;
8) nepenaua TEIIOTH Ha FPAHUIIE Pa3/IeNa Cpela — TBEPIOE TEINO.
3. PasamepHOCTH KO3 (DHUIIMEHTA TETUIOOTAAYH:
Bm
5 .
%) u epao’
Bm
6) R
Bm
N u epao’
Bm
8) "

4. CBoOOIHAsI KOHBEKITHUS - 3TO IMEPEHOC TEIJIOTHI MTPH:

5) IBMKEHMH KMIKOCTH OT OJHOTO TeJa K JPYTOMY;

6) IBHWKEHHM KMIKOCTH MO A€HCTBHEM HArHETATENS;

7) IBUKEHHH Ta30B, BHI3BAHHOM BETPOM;

8) IBMIKEHMH KMIKOCTH MOJ JEHCTBHEM Pa3HOCTH IUIOTHOCTEH, BEI3BAHHOM Pa3HOCTHIO TEMIIEPATYP.
5. Yucna nomobus — 3T0:

5. KOMIUIEKC BEJIMYMH, HMEIOIIMX OJMHAKOBYIO PA3MEPHOCTH;

6. KOMIUIEKC TEMIO(PHU3NUECKUX BEIUUMH CPEIBL;

7. BEIMYMHBI, ONPENEISIOUINE TEOMETPUYECKOE MTOI00UE MPOLIECCOB;

8. 0Oe3pa3MepHbIE KOMIUIEKCHI, COCTABIEHHBIE M3 PA3MEPHBIX Pa3HOPOJHBIX BEITHYKH.

6. Kakoe uncio momgo0ust sSBISETCS ONMpeeIIeMbIM TP pacdeTaX KOHBEKTUBHOTO TETI000MeHa?
5) Pr.

6) Nu ;

7) Re;
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g) Gr,

7. Kaknm ypaBHEHHEM 1TOJ00MS XapaKTepU3yeTcs BBIHYKICHHAS KOHBEKIINS ?
5) Nef GPu.

6) Nef R&

7) Nef Fd&

g) Nef BiP1

8. Kakoe u3 ypaBHeHuii (B 001IeM BU/IE) HCIIONB3YyETCs I pacdera K03 puireHTa TeruiooTjaqan npy cBOOOTHOM
KOHBEKIINU?

5) Nu=c (GrPr)"

6) Nu=cRe"Pr"

7) Nu=c (Re'Pr)"(Gr-Pr)"

8) Nu=c(Gn)"

3AJIAYA 1. OKOHHBIN CTEKJIOMAKET COCTOUT M3 TPEX CIOEB CTEKJIAa TONIIHUHOMN M0 4 MM KaXIbIH. MeXTy CTeKIaMu
HaxoJATCA CJIOU CYXOI'0 HEMOJABMXKHOIO Bo3yxa TonuuHon 10 mm. [Tnomans noBepxHoctu okHa 3 M2. Pa3HOCTh
TEeMIIepaTyp Ha BHENTHUX NoBepXHOCTAX cTekoi 30 0C. OnpenenuTs MOTepH TEIUIOTH Yepe3 OKHO, €CIi KO OUITUEHTHI
TeronpoBoaHocTH cTekna Act = 0,74 Br/m. K, Bozayxa Aosznm = 2,45 .10-2 Bt/ m.K.

3AJIAYA 2. OnpenenuTs MIOTHOCTH TEIUIOBOTO MOTOKA (q, BT/M2) B mpomiecce Teruionepeaadn oT ABIMOBBIX T'a30B K
KHUTISIIIEH MapoBOJSTHOM CMECH depe3 CTANIbHYIO CTeHKY TOImuHOM 6 = 8 MM. Temmepatypa razos t1 = 1000 0C,
temmneparypa cmecu t2 = 200 0C. Koa¢ppunuenT temnoornadun ot ra3os K cteHke al = 40 Bt/m2.K, ot cTenku k
napoBoasHo# cMecu a2 = 4000 Br/m2.K, koaddunment rermonpoBonHoctu crenku A = 40 Bt/m.K. PaccunTarts Takxke
TEMIIEpaTyphl CTEHKHU ¢ 00enX cTOpoH tcl u tc2.

3AJIAYA 3. Kakyro TONIMHY AOKHA UMETh H30JIALIKSA, €CIIN €€ HAIOXKHUTh Ha IJIOCKYIO CTAIBHYIO CTEHKY TOJIIMHON
20 MM, 9TOOBI TETUIOBBIE MIOTEPH YMEHBINWIKCH B JiBa pa3a. KoaddunuenT termonposogHocTH ctanu AM = 40 Br/m K, a
Mmatepuaia uzomsiugun Au = 0,125 Br/m K, koaddunment rermnoornaun ¢ ongnoii croponst crenku ol =500 Br/M2 K, ac
npyroii a2 = 80 Br/m2 K.

3AJAYA 4. Ilo uyrynHomy TpyOompoBoay auamerpoM d2 =50 mm, d1 = 44 MM aBmkeTcs nap ¢ Temneparypoi 315
0C. Koadpumment remnoornaun ot napa K tpyde ol =120 Br/m2 .K. Temnepatypa okpyxaromero Bozayxa 20 0C,
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koaddurment termootnayn o2 = 12 Br/m2 .K. Haiitu TeruoBsie morepwu, eciii TpyOOIIPOBO] H30IUPOBAH CIOEM
neHomamora 6 = 50 M. A nenomamota= 0,3 Bt/m K, A uyryna = 90 Br/m .K.

3AJIAYA 5. lns yMEHBIIIEHUS IOTEPh TEIUIOTHI OT MaporpoBoAa quamerpoM d2 = 25 MM MpeiaraloTesi H30JSIHOHHBIC
Mmatepuaisl: acoect A = 0,151 Br/m.K, crexnoBara A = 0,047 Br/m.K. Kakoii marepuan nenecoodpazHnee npuHSTH B
KadeCcTBe M30JIAIHH, eclii Kod()(PHUIMEHT TeIuI00TIauH K OKpykarotei cpexe 02 = 8 Br/m2.K.

IIpumeps! KOMIIEKCHBIX 3a/1a4:

1. HectannonapHas TemaonpoBOIHOCT;

2. KOHBEKTHBHBIN TEIUIOOOMEH MPH BBIHYKICHHOM NPOI0IHLHOM OOTEKAaHHH TIOCKOM MOBEPXHOCTH;
3. TermmooOMeH u3MydeHHEeM MEXITy Ta30M U TBEPJOU TOBEPXHOCTHIO;

4. TernoBoi1 pacueT 3KOHOMal3epa;

5. TenioBo# pacyeT BO34yXONOI0TPEBATENS;

6. TeruioBol pacueTr naporneperpeBareis.

[Mpumep Tembr Nel (3amaHus Mo BapraHTaM yTBEPIKAAIOTCS Ha 3aceJaHuU KadeIphl)

HecTtannonapHas TemaonpoBOAHOCTb

Mertannnueckas 3aroToBKa, UMeromiast GopMy IIaCTUHBI (IMIMHIPA) HEOTPAHUUEHHOH JUTMHBI, TOMIIWHON 20 (WiH
JIUaMETPOM 2r0), C HA4aJIbHOM TeMIepaTypoi to, HarpeBaeTcs B Ne4r, TEMIIepaTypa KOTOPOH b MoAepKUBAeTCs
MOCTOSIHHOH, 10 KOHEYHOH TeMIIepaTyphl 10 OCH 3arOTOBKH ti] KOH.. CuuTas JUIMHY 3aTOTOBKU OOJIBIION MO CPaBHEHUIO
C TOJILIMHOMN (MM AUAMETPOM ), OTIPEIEIIUTD:

BpeMmst HarpeBaHus 3aroTOBKU JI0 33JaHHOW KOHEYHOM TEMIIEpaTyphl;

TemnepaTypsl Ha OCH U TTIOBEPXHOCTH 3arOTOBKH JJISl pa3IMYHBIX MOMEHTOB BpEMEHH (C MCIIOIb30BaHNEM HOMOTPaMM
Bynpuna);

Pacnipenenenne TeMriepaTypsl 10 TOJIIMHE 3aTOTOBKH JIJIS1 Y€THIPEX MOMEHTOB BPEMEHH (C MCITOJIb30BAHUEM
aHAIUTHIECKHUX (HOPMYII);

KonndecTBo TEMI0THI, MOJBEAEHHOE K TEIy B TEUEHHE BCEro NMepuojia HarpeBanus (Ha 1 M2 MOBEpXHOCTH IJIACTUHBI HITH
Ha 1 M AJTMHBI HWIMHADPA);

ITo pe3ynbTaTaM pacdyeToB 3 TOCTPOUTH rpadUKy.

Hcnonvzosarnue ucmoynuxkos IHepzsUuU 6 memajultypeuu

[K-2.1

AHanu3upyeTt JaHHbIE
10 MCIOJIb30BaHUIO

Bormpocs! u 3agaun:
1. TemnorexHu4ecKHe XapaKTEPUCTUKH PHPOIHOTO TBEPOro ToruikBa (Topdha, Gyporo u KaMEHHOTO YIJiei).
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rasa u pa3pabaTbIBaeT
MEPOIPUSITHUS TIO
paloHaIbHOMY
UCTIOJIb30BaHHMIO T'a3a
MOTPEOUTENSIMH,
CHI)KCHUIO TTOTEPh
rasa v 3JKOHOMUHU
TOTJIUBHO-
SHEPreTHYECKUX

pecypcoB

2. Terutora cropanus ToruikBa (BbIciias, Husmas), hopmyna [[.11.MenaeneeBa, METOIMKA SKCIIEPHMEHTAIBHOTO
onpezaeneHus Q ,;

3. VYcioBHOE TOIIHBO.

4. TemnoTeXHUYECKUE XaPAKTEPUCTUKK MIPUPOIHOIO XKHUIAKOrO TOIUIMBA (HEDTH).

5. TemoTeXHUYECKHE XapaKTEPUCTHKHA Ma3syTa, K/y u 0/y cMosl. Mapku MasyTa.

6. TemIoTeXHMYIECKHE XapaKTEPUCTHKH HCKYCCTBEHHOTO )KHUIIKOTO TOILTHBA (MOTOPHOE TOIUTUBO, OKTAHOBOE U
[IETaHOBOE YHUCJIO).

7. Koaddurment pacxoaa Bo3ryxa, METOAUKA €T0 pacyeTa U ONPeeICHHs HCXOs U3 COCTaBa TOIUTUBA M TPOILYKTOB
TOPEHUSI.

8. Meroauka pacuera ropeHust JKUIKOro (TBEPOro) TOIUINBa; onpeaeienue Ly, Vo 1 cocTaBa mpoayKTOB rOpEHHUs.

9. Tasudukamus TBEpAOTO TOILUIMBA; TEOPETUUCCKHE TE€HEPATOPHBIE Ta3bl (BO3MYNIHbIN, BOASHON); COCTAB U BBIXO/
TeHEPaTOPHBIX T'a30B,

10. TemnoTexHu4eCKHe XapaKTEPUCTUKH TIPUPOIHBIX TA30B; TPAHCIIOPTUPOBKA, MATUCTPAJILHBIE U PACTIPEACTUTENILHBIE
razonpoBojsl, [ PC; ogopuzanus; XxpaHeHUe ra3oB; CKKCHHbIE TOPIOYHUE Tas3bl.

11. Temneparypa ropeHus TOIUIMBA (}KAPOIIPOU3BOIUTEILHOCTD, KATOPUMETPHUYECKAs!, TEOPETHIECKas ); METO/IUKA
pacuera; 3aBUCHMOCTb OT Pa3JIM4HBIX (PaKTOPOB.

12. OcHoBHBIE MeCTOPOKICHHS ra3000pa3Horo ToruBa B Poccuu.

13. T'eonoruueckue 3anacel yrieit Poccuun; MeCTOPOXKIEHUS. KAMEHHOTO U OYpOTro YIJIsL.

14. Tluponus TBEpAOTO TOIUINBA; KOKCOBAHKE, CBOMCTBA KOKCA, KOKCOBBIH Ia3.

15. Meroauka pacdera KaJOPUMETPUUECKON TEMITEPATYPbl TOPEHHUSI TOTLIHUBA

3anaya 1.

IIpousBecTy pacueT TOIUIMBHO-KUCIOPOIHON FOPENKU MPH CIEAYIOMINX UCXOAHBIX YCIOBUAX. | Openky BKIIOYAIOT Cpasy
noce 3aBanku. CyMmapHast pOA0JDKUTEIEHOCTh pa0OTHI TOPEIOK 3aBUCHUT OT (PU3UYECKUX CBOMCTB 3arpy>KEHHOT0
cKkpara, 1 Konebiercs ot 15 1o 20 MuHyT, uTO 00BIYHO cocTaBisieT 20-35% BpeMeHH 1aBku. CUUTAETCS, YTO CPETHUMA
tepmuueckuii KITJI ropenok pasen 50-60%. IlluxTa pacmiaBisercs OJHOBPEMEHHO BO BCEM paboyeM MPOCTPAHCTBE
neun. TommBo - mpupoaHblii ra3. TemnoTta cropanust mpupoAHoro rasa 10 kBr*u/t.

3anaya 2.

IMpoBecTyn pacueT ropeHus] BTOPHYHOTO Ta3a METAILTYPrHYECKOT0 poliecca IPOU3BOJICTBA CTAI B KHCIOPOIHOM
KoHBepTepe. Haiitu Temneparypy ropeHust ¢ BO3IyXoM, 000ralieHHbIM KHCIOpoIoM A0 28% ¢ ydeToM K03 PUIMeHTa
n30bITKa Bo3ayxa 1,2.

3anmayga 3.

IIpoBecTH pacdeT peakliiu NapoBOSTHOW KOHBEPCUHM METaHa Ipu napamerpax BoagHoro napa 350°C, 1,3 MIla.
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[IpoBecTH pacdeTr ropeHus TOIUIHBA MTPOAYKTOB PEAKIMH ITAPOBON KOHBEPCHUHN METaHa MPH CKUTAHWUHU C YUCTHIM
KHUCJIOPOJIOM U € BO3TyXOM. CpaBHUTH PE3yJIbTATHI.

Dunepeocbepesicenue npu mparncnopme u pacnpedeneHuy meniomvl

[K-2.1

AHanuzupyer AaHHbIE
TI0 MCTIOJIE30BAHUIO
rasa u pazpabaTbiBaeT
MEPOTIPHUATHS 10
PalOHATBHOMY
UCIIOJIb30BAHMIO Ta3a
MOTPEOUTENSIMH,
CHIDKEHHIO TIOTEPh
rasa ¥ SKOHOMHUH
TOIUTUBHO-
SHEPTreTHUECKUX

pecypcoB

HepequL KOHTPOJIbHBIX BOIIPOCOB JJIA IMOATOTOBKHU K 3a4CTy

1. TpaguMoHHBIE HICTOYHUKHU TETNIOBOM 3HEpIruu. MX cocTossHME B HacTosIIee BpeMs U TEePCIEKTUBBI UX
WCIIOJIb30BaHUSL.

. OCHOBHBIE TEPMOJMHAMUYECKHUE TTOKa3aTenn d(pHEeKTUBHOCTH pabOTHI TEIUIOBBIX YTHIIN3aTHPOB.

. YTUAM3aTopsl Teria ¢ MPOMEKyTOYHBIM TEIUIOHOCUTEINIEM C TEIIOOOMEHHUKAMH PEKYIIEPaTUBHOTO THIIA.

. PerenepaTuBHbBIE YTHIIN3AaTOPHI TEIUIA.

. TemmoTexHUYeCKU pacyeT PeKyIepaTuBHBIX yTUIH3ATOPOB.

. [ImacTrHYaThIe BO3yXOBO3AYIITHBIE TETLIOYTHIN3aTOPEL. KOHCTPYKIIMH M OCHOBHBIE CBOWCTBA.

. [loBwimenne 3PpPEKTUBHOCTH IHEProcOEPEkKEHHs 3a CUET coBeplieHcTBoBanus cuctem TI'CB.

. TermoBeie Hacockl. Obme nonoxkenus. Kinaccudukanus.

. YTunmzanus TertoBoi 3Heprun ot BOP. OcHoBHEIe oHsTHA. O01TMe MPUHIAIIEI paObOTHI M KITaCCU(BUKAITUSL
anmnapaToB YTHIN3AIUH TeIlIa.

9. [NoBbitieHue 3PPEKTUBHOCTH pabOTHI TEILUIOBOIO HACOCA C MMOMOIIBIO Ta30BBIX JIBUTATEIICH.

10. OcHOBHBIE TEXHUKO-IKOHOMUYECKHUE MOKa3aTenn 3PGHEKTUBHOCTHA Pa0OTHl YTHIN3aTOPOB TEIUIOTHI.

11. OcHOBHBIE HEOCTATKH U JOCTOWHCTBA KOMIIPECCHOHHBIX TETIOBBIX HACOCOB. MephI 1o O00ph0e ¢ HeocTaTKaMu.
12. PekyrnepaTuBHbIC yTHIN3ATOPBI TEIUIOTHL. OOIIKE MOJI0XKEeHMsI. XapaKTePUCTUKA MTPOIEcca PEKyepaTHBHOTO
TerIooOMeHa.

13. YTunuzaTopsl Teria ¢ IpoMeXXyTOYHBIM TETNIOHOCHTENEM C TEITNIOOOMEHHUKAaMHU U3 TETIOBBIX TPYOOK.

14. TpyOuaTsie peKyIepaTUuBHbIC TEINIOOOMEHHUKH.

15. YTuau3aTopsl TEIJIOTH ¢ MPOMEXYTOYHBIM TerioHocuTeneM. OONIre moJIoKeHHS.

16. Onpenenenue kodhPUIFICHTa TEIUIONEPEIaYr PEKYIIePaTUBHOTO TeriooOMeHHuKa. 17. KoMmpeccnoHHbIE TETIOBBIC
Hacochl. [IpuHINT 1eHcTBUS 1 OCHOBHBIE CXeMBI IPUMEHEHHS.

18. YTunmusaropsl Teria ¢ IpoOMeKyTOYHBIM TEIJIOHOCHUTENEM C TeTTI000MEHHUKaMU KOHTAaKTHOTO THIIA.

19. CHrXeHue TeIIonoTepb Npy MPOU3BOICTBE TEIIOBOM SHEPTUH ¢ IOMOIIBIO ra3000pa3HOro TOILIMBA.

20. CHMKEHNE TEMJIONOTePh MPU MPOU3BOJICTBE TEMJIOBOM 3HEPTUH € MOMOIIBIO TBEPAOTO TOILUIHBA.

21. CHWKEHre TeMJIoNoTeph MPU TPAHCTIOPTE TETNTIOBON SHEPTUH.

22. OCHOBHBIE MOJIOKEHUS MPOTPAMMBI MOAECPHHU3ALMH TEIUIOBBIX ITYHKTOB 3AaHUN.

O 0 1O\ L W

[TpuMepHOE IpaKkTUYecKOoe 3aJjaHNe K aTTeCTaIlUH:
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WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

ATIIP Nel «CocraBiieHne cXeMbl YTHIN3AIHMN TEIUIOTH BEITSHKHOTO BO3AyXa € HCHOJIB30BAHIEM PEKYIIEPaTHBHOTO
TermmooOMeHHuKa». ONpenenuTh MeCTO YCTAHOBKH U OCHOBHBIE ITapaMeTpPhl TOTOKOB BO3yXa , BXOJSIINX B
TEII00OMEHHHK, COTJIACHO HHAWBUAYaIBHOTO 3a1aHust. Onpenennuts KodQQHUIUEHT TePMOAMHAMUYECKON

3 (PEeKTHUBHOCTH TEITOOOMEHHHUKA.

AIIP No2 «Pacuet sxoHOMHIUYECKOTO 3¢ ekTa uernoap30BaHus TEII00OMEeHHIKa» ONpeaenuTb KOTUIECTBO TEILIOTHI
YTHJIU3UPOBAHHOM B TEINIOOOMEHHHKE, PACCYUTATh SKOHOMUYCCKHN d3PPEKT YTUIIU3ALNH . OIPEICIUTh CPOK
OKYITaeMOCTH MepOoTpuATHs. B Hayane n3ydyeHus AMCIUIUTHHBI IPETIoaBaTellb MpeaiaraeT 00yJaonmMcs TeMy
pacuerHo-Tpaduueckoit padoTsl (PI'PNel; PI'PNo2) ¢ mpumaraeMpIM niepeqHeM UHAWBUAIYATBHBIX 3aJIAHUH TSI BEIOOpA
UCXOAHBIX NaHHBIX. COBMa/lcHUEe MHIUBUAYAIbHBIX 3a/IaHUl K pacdeTHO-rpaduueckoil paboTe y CTYJCHTOB OTHOM
y4eOHOI TpYIIIBI HE JOIMYCKAaeTCH.

[Tocne BEIOOpa TEMBI | 3a1aHKS K pacdeTHO-Tpaduiaeckoii paboTe mpernonaBaTellb peKOMEHAYET ITepedeHb JIUTEPATYPhI
JJIA €€ BBIITOJTHCHUS. Ba)xHBIM SIBJISIETCS HMCIIOJIL30BaHIE I/IH(I)OpMaHI/IOHHI)IX HCTOYHHUKOB, a UMCHHO CUCTCMbI
«MHTEpHETY, UTO AacT BO3MOKHOCTH 00yUaromuMcst Oosee akTyallbHO 00paboTaTh MaTeprall o BHIOPAaHHOW UM TeMe.
B mporiecce BRIMOTHEHHS pacueTHO-TpaPuIecKoil paboThl 00yUarOMIHMIACS JODKEH pa3o0paThCs B TEOPETHIESCKAX
BOITpOCax M30PaHHOM TEMBI, CAMOCTOSITEIIFHO TPOAHATM3UPOBATH IIPAKTUIECKHI MaTepHa, pa3o0paTts H 000CHOBAThH
MPaKTUYECKUE MPEIIOKEHHS.

[IpenionaBareins, npoBeprB paboTy, MOKET BO3BPATHUTH €€ JUIs TOPaOOTKH BMECTE C MMCHbMEHHBIMU 3aMEYaHUSIMU.
CTyIeHT H0JDKEeH YCTPAaHUTh MOTyUYeHHbIE 3aMEUYaHus B yCTAaHOBJIEHHBIN CPOK, TOCIIE Yero padoTa OKOHYATEIbHO
OIIGHUBAETCSI.

HUccneoosanue

9HEP20IPPeKMUSHOCIIU PAOOMb MENIOMACCO0OMEHHO20 0O0PYOOBAHUS

IK-2.1

AHanusupyeTt JaHHbIE
10 UCTIOJIB30BaHUIO
rasa v pazpadarbIBaeT
MEpPOIPUATHS TIO
panroHaIbHOMY
WCIIOJIb30BaHUIO raza
MOTPEOUTEISIMH,
CHIDKEHUIO TTOTEPh
rasza ¥ 3KOHOMHH
TOTUTUBHO-
SHEPTETHYECKUX

pecypcos

HepequL KOHTPOJIBHBIX BOIIPOCOB JJIA IMOATOTOBKHU K 3a4CTy

1. TpanuMOHHBIE UCTOYHUKH TETUIOBOM SHEPruu. MIX cOCTOSIHUE B HACTOSIIIIEE BPeMsi M TIEPCIIEKTHUBBI UX
WCIIOJIb30BaHUSI.

. OCHOBHBIE TEPMOIMHAMUYECKUE TTOKa3aTeIN d3PPEKTUBHOCTH PabOTHI TEIIOBBIX YTHIM3aTHPOB.

. YTUIM3aTOpBI TeIlIa ¢ MPOMEKYTOYHBIM TEIUIOHOCUTEIIEM C TEIIOOOMEHHUKAMH PEKYIIePaTHBHOTO THIIA.
. PerenepaTuBHBIC yTHIIN3ATOPHI TEILIA.

. TenmoTeXHUYECKHIA pacyeT PpeKyNepaTUBHBIX YTHIN3aTOPOB.

. [InacTHYaTHIC BO3YyXOBO3AYLIHBIE TEIUIOYTHIN3ATOPhl. KOHCTPYKIIMK 1 OCHOBHBIE CBOWCTBA.

. [loBrIiierre 3PpPEKTUBHOCTH IHEProcOEpeKeHHs 3a cUeT coBepiueHcTBoBanus cuctem TI'CB.

. TerutoBeie Hacockl. ObmMe monoxkenus. Kiraccudukarus.

. Yrunuzauus ternoBoi sHeprun ot BOP. OcHoBHBIE nmoHsTHS. O01IMe MPUHIMITEI PA0OTHI M KiIacCU(UKAIHS
anmnapaToB YTHIN3AIUH TeIUIa.
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KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

9. IloBermenue 3pGeKTUBHOCTH pabOTHI TEIUIOBOT'O HACOCA C TTOMOIIBIO Ta30BBIX TBUTATEIICH.

10. OcHOBHBIE TEXHUKO-9KOHOMHYECKHE TIOKa3aTeNu 3 HEKTUBHOCTH paObOTHl YTHIM3aTOPOB TEIIOTHI.

11. OcHOBHBIC HEAOCTATKH M JOCTOWHCTBA KOMITPECCHOHHBIX TEIUIOBBIX HACOCOB. Mephl 1o 60pb0e ¢ HeJoCTaTKaMHu.
12. PekynepatrBHbIE YTHIM3aTOPHI TEIUIOTHL. O0IIKe MOJ0XKeH . XapaKTepPUCTHKA IPOLecca PEKyepaTUBHOIO
TermnooOMeHa.

13. Yrunuzatopsl TeIia ¢ IPOMEKYTOYHBIM TEIJIOHOCUTENIEM C TeIIIO0OMEHHUKAMH M3 TEIIOBBIX TPYOOK.

14. TpyOuatbie pexynepaTHuBHbIE TEIIIO0OMEHHIKH.

15. YTunu3aTops! TEIUIOTH ¢ POMEXKYTOYHBIM TerioHocuTeaeM. OOIue moI0KeHNsI.

16. Onpenencaue KO3QPUIMEHTA TEIIONEPEIauu PEKYIIEPaTUBHOrO TeIIooOMeHHuKa. 17. KoMIpecCHOHHBIE TEIIOBBIS
Hacocsl. [IpuHImn AeHCTBUA U OCHOBHBIE CXEMBbI IPUMEHEHUSI.

18. YTunu3aTopsl Temia ¢ IPOMEXXyTOUHBIM TETJIOHOCUTENIEM C TEINIOOOMEHHUKAMHI KOHTAKTHOTO THIIA.

19. CHMKeHue TEIIoNoTeph P MPOU3BOJICTBE TETIOBOM SHEPTUH C TIOMOIIBIO T'a3000pa3HOTO TOILIHBA.

20. CHMKEHHE TeTJIoNoTeph MPHU MPOU3BOJICTBE TEIJIOBOM S3HEPTHH € MOMOIIIBIO TBEPIOTO TOILIHBA.

21. CHmxeHHe TeIIoNoTEPh MPU TPAHCIIOPTE TEIIIOBOM PHEPTUU.

22. OCHOBHBIE MOJOKEHUS IPOrPAMMBI MOJIEPHU3ALNH TEIIOBBIX MYHKTOB 31aHUM.

[TpumepHOE pakTHYECKOE 3alaHHE K aTTEeCTALNH:

ATIP Nel «CocTaBneHne cXeMbl U OLleHKa SHepreTHUecKor 3)(HEeKTUBHOCTH YTHUIIM3AIMH TETIOTHI BBITSDKHOTO BO3TyXa €
UCTIOJIb30BaHUEM PEKYIIEPaTHBHOTO TETNIOOOMEHHHKay. ONpelenuTh MECTO YCTAHOBKH U OCHOBHBIE TIApaMeTPhI
MIOTOKOB BO3lyXa , BXOASIIMX B TEIFIOOOMEHHHUK, COTIaCHO HHIMBUIYaJIbHOTO 3ananus. Onpenenuts Ko3hGuuueHT
TEPMOIMHAMUYECKOH 3 PEKTHUBHOCTH TEINIOOOMEHHHKA.

ATIP Ne2 «Pacuet sxoHOMHUeCcKOr0 3 dekTa u oneHka sHepreTudeckoi 3pPpeKTHBHOCTH NCTIONB30BaHHS
Temoo0MeHHNKa» OnpeaeauTs KOJTUIECTBO TEIUIOTHl yTHIN3UPOBAHHOH B TEIJIOOOMEHHUKE, PACCUUTATD
HSKOHOMHUYECKHH 3()(HEKT YTHIU3ALMY . OTIPENENINTh CPOK OKYIaeMOCTH MEPONPUsTHs. B Havase n3ydeHus AUCLHUIIIHBL
NpernojaBarenb npeaaraeT o0yJammumMces TeMy pacdetHo-Tpadudeckoit padbotel (PI'PNel; PI'PNe2) ¢ npunaraembim
MepeyHeM HHIUBUAYAIbHBIX 33JaHAN IS BBIOOpAa MCXOTHBIX TaHHBIX. COBIaIeHNe HHINBUAYAIbHBIX 3aJaHAN K
pacueTHO-Tpaduueckoil paboTe y CTyI€HTOB OAHOM yueOHOI IPYIIBI HE JOIMYCKaeTCsl.

ITocne BBIOOpa TEMBI U 33J]aHKS K pacueTHO-TpadudecKoil paboTe mpenogaBaTesb peKOMEHAYET MepeueHb JTUTePaTyPhl
JUTSL €€ BBITOJIHEHHS. BasKHBIM SIBIISIETCS UCTIONIL30BaHNE HH(OPMAIIMOHHBIX UCTOYHUKOB, 8 HMEHHO CHCTEMBI
«MHTEpHETY, UTO AACT BO3MOXKHOCTH 00yUaromumcst 0osee akTyallbHO 00paboTaTh MaTepuall 1o BHIOPAaHHOW UM TeMe.
B npouecce BbInoiHEHUS pacueTHO-TpaduuecKoi padoThl 00YHaIOLIHIACS TOJDKEH pa300paThCs B TEOPETHUECKUX
BOTIpOCcax M30paHHOW TEMBI, CAMOCTOSATENEHO MPOAHANN3UPOBATH MPAKTHUECKUN MaTepual, pa3odpars 1 000CHOBATH
MIPAKTUYECKUE TPEJIOKEHUSI.




Nupuxarop

Kon
JIOCTHKEHUS OLieHOYHBIE CpeICTBA
HWHJIUKATOpa
KOMIIETEHIINU
[IpemomgaBarens, mpoBepuB pabOTy, MOXKET BO3BPATHUTH €€ IS TOPaOOTKHA BMECTe C MICHhMEHHBIMH 3aMEUaHHUSMH.
CTyIeHT TOJDKEH YCTPaHUTh MOJIyUYCHHBIC 3aMEUaHUs B YCTAHOBJIEHHBIN CPOK, MOCJIE Yero padoTa OKOHYATEIHHO
OILICHHBAETCSl.
Ilpouszeoocmeennas - HayuHO-UCCIe008amMeNbCKAsL paboma
IK-2.1 AHanm3upyeT JaHHble | B KOHIIE Ka)XI0TO ceMecTpa MaruCTpaHT MO pe3yiIbTaTaM HayIHO-HCCIeI0BATENECKOM paboThl TOTOBUT OTYET,

110 MCIOJIb30BAHUIO
rasa u paspabaThiBacT
MEPOIPHUSITHS 10
PaIMOHATIBHOMY
UCIIOJIb30BAHHMIO ra3a
MOTPEOUTENSIMH,
CHIYKEHHIO TIOTEPh
rasa u SKOHOMHUH
TOTLJIMBHO-
JHEPreTHUCCKUX

pecypcos

BKITFOUAIOIIHIA Pa3/ielibl, BBITOIHEHHBIE CTYCHTOM COTJIACHO HHIWBUAYyAIbHOMY TuTaHy. [1o pesympTaTam
co0eceI0BaHMsI U BHITIOJTHEHHOH paboThl pyKOBOAMTENh MATUCTPAHTA BBICTABIISET €My aTTECTAIMOHHYIO OLICHKY.
[IpoMexxyTouHas aTTecTanys Mo HAyYHO-UCCIIE0BATENhCKON paboTe MMEET IENIbI0 OMPEACITUTh CTENEHD TOCTHKCHHS
3aIUTaHUPOBAHHBIX PE3YIBTATOB OOYUYEHHsS M IPOBOIUTECS B (JOPMeE 3aUeTa C OIIEHKOH.

Oo6s3aTenbHOM hopMoii oTueTHOCTH oOy4arorierocs o HUP seisercs nuchmMenHbIi otaet. Llens oTuera —
c(hopMHUPOBaTh U 3aKPEMUTh KOMIIETEHIINH, TPUOOPETEHHBIE 00YYaIONINMCS B pE3yIbTaTe OCBOSHHS TEOPETHUECKUX
KYPCOB U MOJy4YEHHbIE UM IpH BbinonHenuu HIP.

B paboty ciennain3upoBaHHOTO HAYYHO-HCCIIEI0BATENIHCKOTO CEMUHAPA BOBJICUEHBI MaruCTphl, 00ydJaronuecs mo
HanpaieHuio Maructpatypbl 13.04.01 TertosnepreTika u TeruioTexHuka., Creruaain3upoBaHHbIA HayqHO-
WCCIIEIOBATEIhCKUI CEMUHAP BKITFOYAET B ceOs MyOIMIHYIO 3aIIUTy MaruCTepPCKON paboTHL.

CTpyKTypa ¥ coliepKaHne HayqHO-HCCIIeI0BaTeIbCKON paboThl MarucTpa

ConepxaHue HayYHO-HCCIICI0BATEIILCKON paOOThI ONPEISIsSeTCsS TEMAaTHKON BRITYCKHON KBaJTU(UKAITMOHHOM Pad0ThI
(MarucTepcKou quccepTaiyn), BRIOpaHHON CTYACHTOM U COTJIACOBAaHHOMN C HAYYHBIM PYKOBOJIUTEIIEM, HCXOJIS U3
cnenruuKy H3y4aeMOt CTyICHTOM MPOTPAMMBI.

[lepeueHs 00X HATIPABIECHHU HAYYHO-UCCIIEOBATENBCKON pa0OTHI MAaTCTPOB:

1. TlepcnektuBHBIE TIPOOIEMBI 3)(HEKTUBHOIO HCIIOIB30BAHUSA MATEPHAIILHBIX PECYPCOB U SHEPIHH B IIPOMBIIIIEHHBIX
TEIIOTEXHOJIOTHUECKMX CHCTEMAaX.

HuTencuBHOE 3HEpProcOEpeKEHNE U HKOJIOTHS B TEINIOTEXHOJIOTHUH.

Pa3paboTka sHEpTO- U MaTepHuamIocOepETraroIiX TEXHOIOTHI TPON3BOICTRA.

OT60p NCTOYHUKOB SHEPTHUH U YHEPTOHOCHUTENEH.

Pa3paboTka TepMOANHAMUYECKH UACAIBHBIX U TEXHUYECKU PEaIn3yEeMBIX TEIUIOBBIX CXEM.

Br160p 3(h(heKTHBHBIX TEIIIOTEXHUYECKHX MPUHITUIIOB OPTraHU3allui TEXHOJIOTHYECKOT0 Mpoliecca.
OHEProd’KOHOMUYECKas M TEIIOTEXHUYECKasi ONTHMHU3ALNS BBICOKOTEMIIEPATYPHBIX MPOLIECCOB.

PazpaboTka 1 co3aHue dHeproMaTepranocoeperarox 1 SKOJIOTHUECKH 0e30MaCHBIX MOJIeNel IPOU3BOICTBEHHBIX
cucTeM B 000pY0BaHHS HOBOTO MOKOJICHHUSI.

©ONOUTEWN




Nupuxarop
JIOCTHKEHHUS OneHoYHbIE CpeCTBa
KOMIIETCHIIUH

Kon
WHAWKATOpa

9. Paspa6orka 3()(EeKTHBHBIX IPUHIIKIIOB IIOCTPOEHHUS CXEM TEXHOJIOTHYECKHX PEAKTOPOB M JIEMEHTOB
TETJIOUCTIOIB30BAHMUS.

ITpumepHBIe TEMaTHKU CHEHUATU3UPOBAHHBIX HAYYHO-HUCCIIEA0BATEIbCKUX CEMUHAPOB!
[TpumepHBIi epeyeHb TeM (HalpaBiIeHNH) HayYHO-UCCIIeI0BATENbCKON pabOThl MarucTpoB:

1. HccnenoBanue BO3MOKHOCTEN MOBBIIEHHS 3P HEKTUBHOCTH CKMIAHKS TPUPOIHOTO Ta3a MyTeM XHMHIECKOM
pereHepanuu.

2. HWccnenoBanue 3HeprodpGeKTHBHOCTH MPOIIECCOB CIKATHS IIPOMBIIIJIEHHBIX TA30B.

3. HccnenoBanue BO3MOKHOCTEH MCIIOIB30BAHMUS TEMUIOTHI JKUAKON CTAIM B CTAICIMTENHBIX KOMIUIEKCAX.

4. I/I3y‘ICHI/IC TCIUIOBBIACTIAIOIINX ITPOLECCOB ‘ICpHOﬁ MCTAJIIIYPrum C 1CJIbI0 MMOBBIICHUA €€ SHCpFeTH‘ICCKOﬁ

3¢ (eKTUBHOCTH.

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

6. HcciemoBanne BO3MOKHOCTEH MOIEPHU3ALNK CHCTEM OXJIAKIEHHS BHICOKOTEMIIEPATYPHBIX MTPOLIECCOB U
YCTaHOBOK YEPHOU METAITYPrHH.

7. Paspabotka 3PEKTHBHOM CXEMbI SHEProOOECIIeYeH s TIPOIECCOB TIEPEPAOOTKH METAIUINYECKHUX PY/I.

8. PaspaboTka cXeMbl KOMILUIEKCHOTO MCIOJIB30BaHUS KOHBEPTEPHBIX Ta30B KMCIOPOIHO-KOHBEPTEPHOTO TPOIIECCA.
9. KomrrekcHast OIICHKa 3(1)(1)6KTI/IBHOCTI/I HCIOJIb30BaHNA UCTOYHUKOB SHEPTUHU 3JICKTPOCTAICILIIaBUIILHOT'O
MIPOU3BOICTBA.

10. Pa3paboTka NpUHIKUIIOB 3HEPTOd(PHEKTUBHOIO UCIIOIB30BAHMS YIS,

11. ToBbimienue 3¢ PEeKTHBHOCTH TEIIOBOM 00pabOTKH MaTEPHUAIOB HAa OCHOBE COBPEMEHHBIX Ia30TYPOUHHBIX
TEXHOJIOTHM.

12. Uccnenosanue BO3MOKHOCTEN 2P PEKTUBHOTO MCIIOJIB30BAHMUS TEIIOTHI KOKCA.

13 KomriekcHast OLICHKA SHEPIC€THYCCKUX U OKOJOTHYCCKUX CBOMCTB OCHOBHBIX BHUJOB HCKOITA€MbIX TOIIJIUB.
14. DueprocbepekeHne B IPOMBIIIEHHBIX CHCTEMAX IIPOU3BOICTBA CKATOTO BO3/IyXa.

15. Pa3paboTka poIeccoB TPUIrEHEPAIIMH M TIOJIMIEHEPAIMH Ha 3JIEKTPUUYECKUX CTAHIMSAX

IIK-3 Cnoco6GeH k mpenojaBaHuio no nporpammam dakanaspuarta u JIII1, opueHTHPOBAHHBIM HA COOTBETCTBYIOILIMIA YPOBeHb KBAJH(PUKAINHI

HpOMSGOdCWlGeHHCZFl - nedazoauyeckast npakmuka

IK-3.1 IIpoBoauT y4ueOHbIE B mporiecce npakTHKH MarucTpaHTHl yYacTBYIOT BO BCEX BHJIaX HAyYHO-TIEAArOTHYECKON M OpraHU3allMOHHONW pabOTHI
3aHATUA 110 BBINTyCKaoLeH kadeapsl (Ipyroro noapasaeiaeHus CBOero Bysa). IIpu 3ToM B COOTBETCTBUM C MHAMBUIYAIBHBIM
Iporpammam TUTAHOM, COCTaBJICHHBIM HayYHBIM PYKOBOJIMTEIEM M YTBEPKIACHHBIM 3aBEIyIONNM Kadeapol PaKTHKAHTHL:

OakamaBpuata u JI1I1,
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Kon
IOCTHIKEHHUS O1neHOYHbBIE CpeICTBA

WHAWKATOpa
KOMIIETEHIINH
OpraHusyer U3yYaroT:
CaMOCTOSTEILHYIO - coziepkanue, popMbl, HanpaBICHUS NEATEIILHOCTH Kaephl: TOKYMEHTHI TUTAHUPOBAHUS U yUeTa YUeOHOM HATrPy3KH;
paboty MPOTOKOJIBI 3aceanus Kaephl; MIaHBl M OTYCTHI MIPEI0IaBaTeNeh; JOKYMEHTHI 110 aTTECTAI[H CTY/ICHTOB;
obyuarormuxcs, HOPMATUBHBIE U PErJIaMEHTHPYIONIHE JOKYMEHTHI Kadeapsr;

KOHTPOJHPYET U
OLICHUBAET OCBOCHUE
0o0yJaronuMucs
y49e0HBIX KYPCOB,
JUCIUIIIUH (MOJTyJIeit)
nporpamMm
OaxamaBpuara u JI1I1

- yueOHO-METOINUECKUE MaTepHAITBL;

- IPOTPaMMBbI y4eOHBIX JUCIUILTHH, KypCHI JICKIHA, COIepKaHHe JIAOOPATOPHBIX M MPAKTUYECKUX 3aHITHH;

- HAYYHO-METOANYECKHE MaTepHabl: HAyYHO-METOANYECKHE Pa3pabOTKU, TEMAaTUKY HAy4YHbIX HAaIlpaBiIeHUN Kaderpsl,
Hay4YHO-METOANYECKYIO JINTEPATYPY.

BBITOJIHSIOT CIEAYIOIIYIO IEAarorniecKyro paboTy:

- IOCEIIAIOT 3aHATHS MpernoiaBareield Kagenpsl Mo pa3TudHbIM Y4eOHBIM TUCIUIUTMHAM (HEe MEHEE TPEX MOCEIICHUH );

- IPOBOJIAT HAOJIIO/ICHNE U aHAJIN3 3aHATHH 110 COTIIACOBAHUIO C MPENo/aBaTesieM YIeOHOH TUCIUILTUHEI (HE MEHee ABYX
HaOTIOACHMI )

- CAMOCTOSTENFHO MPOBOAAT (hparMeHTHI (YACTH) 3aHATHIA IO COTIIACOBAHUIO C HAYYHBIM PYKOBOJUTENEM U (VIIH)
MperoaaBareieM yueOHON TUCIUTUINHBL,

- CAMOCTOSITENIFHO MTPOBOAT 3aHATHS 110 TUIAHY y4eOHON NUCIUIUIMHEI (HE MEHee JIByX 3aHATHiN);

- pa3pabaThIBAIOT KOHCIIEKTHI JIEKLUH 110 OTIEIbHBIM Y4€OHBIM JUCLUIUIMHAM (HE MEHEE OIHOTO KOHCIIEKTA);

- y4acTBYIOT B pa3paboTKe y4eOHO-METOIMYECKUX U3AaHui, Ta00paTOPHBIX CTEHIO0B WK MporpaMm st 9BM mo
3aJlaHuI0 Kadeapsl.

ITo uToram npoxoXJIeHNUs NPAKTHUKH CTYACHT 0(OpMIISieT MTUCbMEHHBIH OTYET C aHAJIM30M BCEX BUJIOB €0 AEATEILHOCTH,
KOTOPBIH yTBEpIKAaeTCs HAydHBIM pyKoBoauTeneMm. Otuer ciaercs Ha kKadeapy He mo3anee 10 aHEl mociae OKOHYaHUS
NPaKTUKHU. 3aliTa OTYeTa MPOXOIUT B BUE COOECE0BaHNS, IPUYEM OLIEHKA YUUTHIBAET KaK KA4eCTBO MPEACTaBICHHBIX
MarucTpaHTOM MaTE€PHaJIOB, TaK M IPAKTUYECKUE HABBIKH U OT3bIB HAYYHOT'O PYKOBOAUTENS (IPUKPETIIEHHOTO
TMIpernoaaBaTesi-HacTaBHUKa) 0 paboTe MarucTpaHTa B EpUOJT IPAKTUKH. Pe3ynbTaTsl aTTeCcTaIly MIPAKTHKH
(UKCHPYIOTCS B 9K3aMEHAIMOHHBIX BEJOMOCTSIX.

ITK-4 Cnoco0en NMpoOBOAUTH NTHATHOCTHKY COCTOSTHHUS 0C000 CJI0KHBIX TEXHOJIOTHYECKHX KOMILJIEKCOB TCPMHUYCCKOro IMPOU3BOJACTBA

3Hep2006ecneueuue NPOMBIULIIEHHBIX MENJIOMEXHOI02UHECKUX KOMNIIEKCO6

[IK-4.1

AHanmsupyer
TEXHUUYECKYIO U
HOPMaTHBHYO
JIOKYMEHTAITHIO TI0

IIpumepHoe 3ananue:

3agaua 1.

PaccunraTh METOAMYECKYIO ITE€Yh ISl HATPEBA 3ar0TOBOK MPH CIICIYIONIUX YCIOBHSIX: KOJIMYECTBO OTAIUIMBAEMBIX 30H 3,
mapka craiau 3CII, ceaenue 3aroroBku 300200, nmuHa 3aroToBKu 4,5 M, Temmeparypa nocaga 0 oC, Temmneparypa




Nupuxarop

Kon
JIOCTHXKCHHUS O1neHOYHbBIE CpeICTBA
WHAWKATOpa
KOMIIETEHIINU
KOHCTPYKITUH BbIaun 1245 oC, mpomsBogutensHocTh ieun 160 1/4, TemmnepaTypa Harpesa raza 0 oC, Temrieparypa HarpeBa Bo3Iyxa
TEPMUYECKOTO 350 oC, ToruMBO: cMeCh KOKCOBOTO U JIOMEHHOT'O Ta30B, TEIIOTA cropaHus Torumsa 8,793 MIx/M3, BIaXKHOCTh

000pyIOBaHUS U
paspabaTeIBacT IIaH
IHArHOCTHKU 0C000
CIIO’KHOTO
TEXHOJIOTHYECKOTO
KOMILIIEKCa
TEPMHUYECKOTO
MIPOU3BO/ICTBA.

KOKCOBOTO ra3za 21 r./m3, BIaxxHOCTh IOMEHHOTO ra3a 27 r./M3, koadduiment pacxoaa ozayxa 1,1. Tommmso Ha 95%
COCTOMT U3 MeTaHa, a30T 5%.

3anaua 2.

[IpoBecTH pacder pekymnepaTopa Ui MOJOTpeBa Bo3ayxa. VIcXoqHbIe TaHHBIC IS pacdyeTa: Ha BXOJE B PEKyIepaTop
=00C, na Beixoze =3000C. TemnepaTypa apiMa Ha BXxojie B pekyneparop =11000C. Pacxos raza Ha oToIieHUE TICUH
=1,17 m3/c. Pacxon Bo31yxa Ha ropeHue Tormmsa M3/c. KomnuecTBo IbIMOBBIX Ta30B Ha BXOJIE B peKymeparop m3/c.
CocTtaB apIMOBBIX Ta30B 8,94% CO2; 17,1% H20; 1,72% 02 u 71,9% N2.

OcHo6bl Memo0on02ul UHMEHCUBHO20 3H€p20€5ep€9fC€Huﬂ

[1K-4.1

AHanuzupyer
TEXHUYECKYIO U
HOPMAaTUBHYIO
JOKYMEHTAIIHIO 110
KOHCTPYKIMH
TEPMHUYECKOTO
0o0opyIOBaHUS U
pa3pabatbIBaeT IIaH
JHUArHOCTHUKHA 0CO00
CIIOYKHOTO
TEXHOJIOTHYECKOTO
KOMILIIEKCa
TEPMHUYECKOTO
HPOU3BO/ICTBA.

[TpumepHOE pakTHYECKOE 3aJaHUE K aTTECTALIUH:

1. Pemmts 3ama4y u ¢ IPUMEHCHUEM TCOPHH HHTEHCHBHOTO SHEPrOCOEPEIKCHUSI TIPEIOKUTH BAPUAHT OCTPOCHHUS
3a[a4u C MOBBILICHHBIMU XapaKTEPUCTHKAMU 3Heprocoepexenns. OnpeaeauTs KOJINUECTBO Iapa, BEIpadaTbIBa€MOro
KOTJIOM-YTHJIM3aTOPOM, YCTAHOBJICHHBIM 38 MapTEHOBCKON MEYbI0, & TAKKE PACCUUTATh T'OAOBYIO SKOHOMUIO TOILTMBA
(mpupoaHoro raza). MlcxoaHsle nanHbIe: HadyajdbHas TemnepaTtypa razos trl = 700 °C; koHedHas TemrepaTypa ra3os tr2
=160 °C; o0bemHbIH pacxox ra3o Vr = 12000 m3/4; naBneHue napa, BoIpadaThIBAEMOI0 KOTJIOM-YTHIM3aTOpOM P =
40-105 ITa (40 ata).

2. Pewmuth 32/1a4y ¥ C IPUMEHEHUEM TEOPHU HHTEHCUBHOTO SHEPrOCOEPEKEHUSI TIPEIOKUTH BAPHAHT OCTPOESHHS
3aJ]au¥ C TIOBBIIICHHBIMU XapaKTEPUCTUKAaMU dHeprocoepexkeHus. OnpenenuTs IKOHOMHUUECKYIO 3P PEeKTUBHOCTD
MIPUMEHEHUS TEeTJIOBOHN M3OJISAINH MaponpoBoa. MicxomHbie JaHHbIe: BHYTpEeHHUN quametp mapornposoga d1 =200 mm;
HapyXHbIN Tuametp naponpopoja d2 = 210 MM; ToJIIMHA U30JAIUH (IIIaKOBaThl) Ou3 = 50 MM; AuaMeTp TpyOOIpoBoIa
B m3ossiimu d3 = 310 mm; qummHa napornpososa 1 = 100 m; koaddunmenT Temiootaayn ot napa k crerke ol = 80 Br/(m 2
°C); k03¢ GUIMEHT TEIIO0TAauH OT ITIOBEPXHOCTH MApONPOBOJIA K OKpYyKarolieMy Bo3ayxy a2 = 8 B1/(m 2 °C);
nasyieHne napa B naponposone P = 10-105 Ila (10 ara); temnepartypa neperperoro napa tre = 400 °C.

3. Pewmuts 3a/1a4y ¥ ¢ NPUMEHEHUEM TEOPHU HHTEHCUBHOTO SHEPrOCOEPEKEHHUS TIPETIORKUTH BAPHAHT [TOCTPOEHHS
3a[a4u C MOBBIIICHHBIMU XapaKTEPUCTHKaMu 3Heprocoepexenns. CoCTaBUTh TEIUIOBOM OanaHc u paccuntath KI1/]
MEYHON YCTAaHOBKH O THJIM3AaLUK TEIUIOTH YXOSIINX Ta30B U C YTUIN3AaLUEeH TEIIOTH YXOASIINX Ta30B 3a CUeT
NPUMEHEHUS TEeIUIOPHUKAIMOHHOT0 3KOHOMal3epa. VicxoiHbIe TaHHbBIE TPOU3BOUTEIEHOCTS KOAPPUIIMEHT 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 TeMnepaTypa 3arotroBok M = 20 °C; KoHe4YHasi TeMIlepaTypa HarpeThIX 3ar0TOBOK
t"mM = 700 °C; 00beM MpoayKTOB cropanus (yxoasiux razos) Vr =10 m 3 /m 3 ; remneparypa Torumsa tt = 20 °C;
terioeMKkocTh TormtuBa Ct = 1,26 kJx/(kr ° Temneparypa yXOAsIIUX ra3oB: 0€3 yTHIN3aIUKU TEIUIOTHI C YTHIIM3alueH
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tertoTs t"yx = 150 °C.

4. Pewuts 33124y ¥ C MPUMEHEHUEM TEOPUH HHTCHCHBHOTO 3HEPTOCOSPEIKEHHS MPEIOKHUTh BAPHAHT MIOCTPOCHUSI
3a[a4u C MOBBIIICHHBIMU XapaKTEPUCTUKAMU 3Heprocoepexenns. OnpeaeauTs KOJIMIECTBO 00Pa3yIOINXCs BOISHBIX
MapoB BCKUTIAHUS B cenaparope. MicxoaHbie JaHHBIE: JaBlIeHNE KOHIEH CaTa, TTocTymnaromiero B cenaparop P1 = 0,6 MIla
(6 ara) mpu tanl = 158,1 °C; naBnenue B cenapatope P2 = (0,2 Mlla (2 ara) npu tan2 = 120 °C; sHTansnums napa i" =
2706,9 x/[x/kr; pacxon konaencata Gk = 10000 kr/4 (2,8 kr/c).

5. Pemuts 3a/1a4y U ¢ IPEMEHEHHEM TEOPHH HHTEHCHBHOTO SHEPrOCOEPEKEHHUSI TIPEIOKUTH BAPHAHT [TOCTPOCHHS
3aJ]au¥l C TIOBBIIICHHBIMU XapaKTEPUCTHKaMU dHeprocOepekeHus. TemioTexHoaornyeckas yCTaHOBKa cHabXaeTcst
MapoM M3 napornpoBoja, umeroriero Aasienue P1. C nomomnsio pexykionHoro 34 kianaHa AaBjieHHe CHIKaeTcs 10 P2.
Pacxon mapa D = 10 1/4. OnipeienuTh MOTEPIO YJHEPTUHN U TOTLTMBA B PE3YJIbTATe IPOCCENUPOBaHU napa. McxomHeie
nanusie: [lapameTpsl napa B maponposoje: aasnenue P1 = 1,2 MlIla, remnepatypa napa trne = 216 °C, sHTanenus napa
ine = 2913 xJ[x/kr . [lapameTpsl mapa B TEIJIOTEXHOIOTHYECKOH ycTaHOBKE: naBieHue napa P2 = 0,2 MIla; sutansnus
napa i" = 2708 kJ[x/xr.

Yyebnasa - nayuno-ucciedosamenvckas paboma

[1K-4.1

AHanuzupyer
TEXHUYECKYIO U
HOPMAaTUBHYIO
JOKYMEHTAIIHIO 110
KOHCTPYKIIHH
TEPMHUYECKOTO
0o0opyIOBaHUS U
pa3pabatbIBaeT IIaH
JHUArHOCTHUKHA 0CO00
CJI0’KHOTO
TEXHOJIOTHYECKOTO
KOMILIIEKCa
TEPMHUYECKOTO
MIPOM3BOACTBA.

3anaHue: yTOYHeHHe UCTOYHUKOB IS TPOBEACHNS HaydHOTo uccienoBanusi. Odopmienue oudbmmuorpadguaeckoro
CIIMCKA.

3ananue: M3ydeHue meaarornieckoro ombITa U SKCIepUMEHTa 1o pobiieMe HayqyHOro ucceoBanus. Hanncanne
YEpHOBOT'0 BapHaHTa HKCIIEPUMEHTAIBHOIO UCCIIEI0BAHUSI.

3ananue: IIpoBeseHne KOHCTATUPYIOLIETO YKCIIEPUMEHTA, TUAarHOCTHYECKHUX MPOLELYP.

3aganue: Pa3paboTka ucciie0BaTeNnbCKOro MpoayKTa U METOUKY €r0 peau3alyy.

3aganue: opopmiieHHe oTueTa 1o yuebnoi npaktuke —HUP; BeicTyienue ¢ orueroMm no yueoHoit npaxkruke —HUP Ha
CHenceMHHape.

Bomnpocs! aj1s1 cobeceioBaHus:

1. KaxkoBbI pe3yJIbTaThl JHarHOCTHYECKOTO UCCIIET0BAHMS?

2. Kakoii npoaykr paspaboran Bamun?

3. Kak BO3MOXHO OCYIIECTBUTEL BHEIPEHUE Balero npojykra uccie1oBanuii?

4. KakoBbI pe3yJIbTaThl BHEIPCHUS?

3aanue: yyacTie B HAy9HO-TIPAKTHUECKUX KOH(EPEHIMIX Pa3InIHOTO YPOBHS; IyOIUKAIIHS CTATEH 10 TemMe
UCCJIC/IOBAHUSL.

IIK-4 CnocoGen k onpeaeleHHI0 HAPABJIEHN PEKOHCTPYKIMM M TEXHHYECKOT0 MepeBOOpPYKeHus /IeiiCTBYIOIIEro TepMHYECKOro Npon3Bo/ACTBA,
YPOBHS CIeHATH3ALNH U NBepcuPUKANA MPON3BOJICTBA HA EPCHEKTHBY

OcHo8bl MEMOOO0N02UU UHMEHCUBHO20 3H€p20€6epeDfC€HMﬂ
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JOCTHXKCHUS OneHoYHbIE CpeCTBa

MHJIUKaTOpa
KOMIICTCHITUH

IIK-5.1 Onpenenser 1. C npumeHeHneM TeOPHH UHTEHCHBHOTO SHEPrOCOEPEKEHUS TIPE/IOKUTH BAPHAHT PA3BUTHS PACCMATPHUBAEMBIX
HaIlpaBJICHUC cucteM: DHeprod(PeKTUBHOCTH UCTIONB30BaHUS IPUPOJHOTO ra3a. [IpupoaHslii a3 Kak pecypc U SJHEPrOHOCUTEb.
PCKOHCTPYKIMH U TpaHCIOPTHBIE U 3HEPreTHYECKUE CBOIMCTBA MPUPOJHOro raza. CocraB NpUpPOIHBIX ['a30B M OCOOEHHOCTH €T0
TCXHUICCKOTO npruMeHeHus. ['a3oBbie mOoTpeOuTeNN HAa MPOMBIIICHHOM MIPEANPUATHH. BO3MOXKHbBIE 3aMEHUTENN IPUPOIHOIO Ta3a.
IIEPEBOOPYKECHUA BropuuHble TOIIMBHBIE a3bl, UX CBOMCTBA U BO3MOXXHOCTU 3aMEHbI IIPUPOJHOrO ra3a. TemIoTeXHOIorn4ecKue
ACHCTBYIOIICTO NOTpeOUTENH MPUPOTHOTO ra3a U X XapakTepucThku. OO0CHOBaHHOCTH HOPM MOTPEOJICHUSI TPUPOAHOTO Ta3a.
TCPMHUYCCKOTO O00CHOBaHHOCTh IPUMEHEHHS IPUPOIHOTO T'a3a B TEXHOJIOTHUECKUX U SHEPreTHUEeCKUX mpoueccax. OueHku

MPOU3BOACTBA, YPOBHS
Crelanu3aluy 1
nuBepcuukanum
IPOM3BOACTBA HA
MIEPCIIEKTHBY,

3¢ HEeKTUBHOCTH
JIEUCTBYIOIIETO
TEPMHUYECKOTO
IIPOU3BOJICTBA U ITyTEU
MOBBIILICHUS
MPOU3BOAUTEIBHOCTH
TpyAa

3¢ PEKTUBHOCTH IPUMEHEHHUS IPUPOTHOTO Taza. OCHOBHBIC HAyYHBIE MPOOJIEMBI H 337]a4 B UCTIOJNB30BaHUN
MIPUPOJTHOTO Ta3a.

2. C npuMeHEeHHeM TeOPHH HHTEHCHBHOTO 3HEProcOepe eHUSI IPEJIOKUTD BAPUAHT Pa3BUTHS PACCMATPHBAEMbIX
cucteM: DHeprod(PeKTUBHOCTH UCTIONB30BAHMUS YTIIeH. DHEPreTHUECKHE YIIIM U X IPUMEHEHHUE B TEIJIODHEPTETHKE.
Pecypchl 1 cocTaBbl SHepreTryeckux yriaei. OcoOeHHOCTH IPUMEHEHUSI yIilel pa3HBIX COCTABOB U cBOICTB. CIOCOOBI 1
METOABI IOArOTOBKU M CKUTraHus ToruBa. Ouenku 3¢dexTuBHOCTH ncionb3oBanus yriaei. Kokcyromuecs yrinu u
0COOEHHOCTH UX NPUMEHEHHS. PoJIb KOKCYIOMIMXCS yIiiel B TOMIIMBHO-YHEPI€TUUECKOM OalaHce MPEeaIpUsITHS YEPHOU
MeTaTypruu. [IoAroToBka KOKCYrOmUXcsl yIiei K UCIOIb30BaHUIO B UEPHON METaTyprui. DKOJIOTHYECKUe MPOOIeMbl
NPUMEHEHUS yIiel B IPOMBILIUIEHHOCTU. be30TX01HbIe TEXHOIOTHH CKUTaHus yriaed. OcHOBHbIE TPOOIEMbl U HAYyYHbIE
3a/1a4l IPUMEHEHNUS YIJIEH B IPOMBIIIIEHHOCTH.

3. C npuMeHeHHEM TEOPHU HHTEHCUBHOT'O SHEProcOepeKEHUS IPEIIOKUTD BAPUAHT Pa3BUTHs PACCMATPUBAEMbIX
cucteM: TemioBble AIeKTpUIECKUE CTAHIIMY IPOMBILIUICHHBIX IPEANPUATHHA U TPOOIEMbI KOT'€HEPALH IIEKTPUIECKOM
sHeprun. Mecto u poib npoMbIIeHHbIX TOC B TEMIOIHEPTETHUECKOM KOMIUIEKCE TPOMBILUIEHHOTO MPENTPHSTHS.
THIBI TETTOBBIX 3JIEKTPUUECKUX cTaHIMK. [lapoTypOrHHBIE CTaHIIMK U UX CTPYKTYypa. OCHOBHBIE TEXHUYECKHE CHCTEMBI
T3C. Ananus adpdexruBrocTr uKkiIoB TIC. [IpobiieMbl KoreHepamyu IEKTPHUECKON SHEPTHH B POMBIIIICHHOCTH.
Hanpasnenus nosbimenns 3gpdexruBHoctd TOC. [IpobnemMbl ¥ NEpCHIEKTUBBI Pa3BUTHS U COBEPLICHCTBOBAHUS
OCHOBHOTO 000pY/JOBaHUsI JEKTPUUECKUX CTAHIMH M TEXHOIOTHYECKUX cXeM. OCHOBHBIE MPOOJIEMBI H HAYUHBIE 3312491
MIPOMBIIIIEHHOTO MPOX3BOICTBA 3IEKTPOIHEPTUH.

4. C npuMeHEHHEM TEOPUH HHTEHCUBHOTO SHEProcOepekeH s PEJIOKHUTh BAPUAHT Pa3BUTHS PACCMATPHBAEMbIX
cucteM: [lepcrieKTHBBI HCIIOIB30BaHUS HETPAAULUOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH AJIS
SHeprocHabkeHus1 00beTMHEHHBIX M aBTOHOMHBIX MOTpebuTeneil. Onpenenenrne HeTpaAuIMOHHBIX M BO30OHOBIISIEMBIX
MCTOYHHUKOB SHepruu. OCHOBHBIE XapaKTEPUCTUKKA UCTOYHUKOB 3Heprun. HeTpaguunoHHsie 1 BO30OHOBISIEMBIC
MCTOYHHUKH SHEPTHH U TOIUIMBHO-YHEPreTHYECKHE OaJaHChl NPOMBILUICHHBIX TpeAnpusiTHid. OLleHKH BO3MOXXHOCTH
WCTIOJIb30BaHMS HETPATUIIMOHHBIX M BO30OHOBIISIEMBIX HICTOYHUKOB SHEPTHH B TPOMBIILIEHHOCTH. OLIeHKH

3G PEKTHBHOCTH HCIIOIH30BAHMS HETPAJAUIMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHU B IIPOMBIIICHHOCTH.
OcHoBHBIE IPOOJIEMBI H HAYYHBIE 33/1a491 UCIIOJIb30BaHUsl HETPAJUIMOHHBIX U BO30OHOBIISIEMBIX HCTOUHMKOB YHEPTUH B
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MPOMBIIIIIICHHOCTH.
5. C npuMeHEHHEM TEOPUH HHTEHCHBHOTO SHEPrOCOePEIKEHHUS MPEI0KUTh BApUAHT Pa3BUTHS PACCMATPHBAEMBbIX
crcreM: DHEpProcHa0KeHHe, YHeprocoepexenne u 3Heprod(HPeKTHBHOCTL MPOMBIIITICHHOTO KOMILTeKca. OnpeaeieHne
SHEProcHAOKEHHUS, dYHEprocoepekeHus U S3HeProdH(HEKTUBHOCTH MPOMBIIIICHHOTO KoMITIekca. OCHOBHBIC 3a/1aUd U
poOJIeMbl MPOMBIIIEHHOTO SHEProcHa0KEeH!s. AHaIM3 SHEpreTHUeCKuX OanancoB npeanpuatus. OCHOBHBIE 3aJaull U
MPOOJIEMBI SHEPTOCOCPEIKECHHUS B IPOMBITINIEHHOCTH. OCHOBHBIC 3a/1a4M U TIPOOJIEMBI TIOBBIIIICHUS
3HEepProdHHEKTUBHOCTH TEIIOIHEPTETHYECKOTO U TEIIIOTEXHOIOTHIECKOro 000pyAoBaHus. B3aumMocss3u
SHEpProcHabKeHus1, SHeprocoepexenus u sHeprodddextuBHOCTH. OCHOBHBIC IPOOIEMBI U HAYYHBIC 3a]]a91
SHEProcHaOKeHHUs1, SHEProcOepexeHus: 1 SHEProdPPEKTUBHOCTH B MPOMBIIIICHHOCTH.

6. C npuMeHEeHHEM TEOPHH MHTEHCUBHOIO SHEPrOCOEPEKEHHUS PEIOKUTh BAPUAHT Pa3sBUTHsI PACCMATPUBAEMBIX
CHUCTEM: 3HepFCTI/IKa, 9KOJIOTHA U DKOHOMHKA B IPOMBIINIJICHHOCTH. HpOMLIIHJ'ICHHOG IMPOU3BOJACTBO U €ro
SHEPreTHYECKHE, IKOJIOTUIECKUE U IKOHOMUYECKUE aCTIeKThl. B3anMOCBSA3b SJHEPTreTUIECKUX, SKOJIOTUIECKUX U
SKOHOMHYECKHX XapaKTEPUCTUK MPOMBIIUICHHOTO MPOU3BOACTBA. KpuTepuu 3 PpeKTHBHOCTH SHEPTeTHICCKHUE,
HKOJIOTHUYECKHUE U SKOHOMHYECKHE U UX B3aUMOCBS3b. DKOJIOTHUECKIE IPOOIeMbI TEIIIOPHEPTETHKH 337129 pa3paboTKH
0€30TXO0THBIX, FHEPro3((HEKTUBHBIX M IKOJIOTMYSCKU YUCTHIX TEXHOJIOTUN. 3aauu 3JHEProodeceyeH s 030TX0THBIX
TEXHOJIOTHHA U KPUTEPUH MUHUMYMa 3HEPTronoTpedieHrs. 3a1adn nepepadoTKi HAKOTUIEHHBIX 0TX010B. OCHOBHBIC
MpoOJIeMbl U HAYYHBIE 33/1a41 COBEPIICHCTBOBAHUS JHEPrETHYCCKHX, IKOJOTHYSCKUX U IKOHOMHUYECKUX aCTIEKTOB
MPOMBIIIIIIEHHOTO TIPOU3BOJICTBA.

7. C nmpuMeHEHHEM TECOPHH MHTEHCUBHOTO SHEPrOCOEPEKEHHUSI IPEIOKUTh BAPUAHT Pa3BUTHSI PACCMATPUBAEMBIX
cucteMm: CHCTEMBI TIPOU3BOACTBA U pacIpeiesieHns TeroThl. CTPYKTypa CUCTEM ITPOMBIIIUIEHHOTO U KOMMYHAJIBHOTO
TeHHOCHaG)KeHI/IH. TermnoBebie CTaHIIMX MPOMU3BOACTBA TCIIJIOTEL. THUBI NICTOYHUKOB TEMIOBOM OHEPruu B
MPOMBIIIIEHHOCTH. D GEKTUBHOCTh POU3BOICTBA TEIUIOBOM SHEPrUU. TEIIIOBBIE CETH U TPAHCTIOPT TEILIOTHI B
MPOMBIIIIJICHHOCTH U KOMMYHAJILHOM X03stiicTBe. [ToTpeOuTeny TemioBoi SHEPTUHU B TPOMBIIIIJICHHOCTH U
KOMMYHaJIbHOM x03stiicTBe. [TpobieMbl 3)eKTUBHOCTH MTPOU3BOJICTBA U MOTPEOICHUS TEIIOBOM SHEPTHH.
IlenTpanu3oBaHHOe TEIUIOXIaM0cHa0)eHHe. OCHOBHBIC IPOOJIEMbI U HAYYHBIC 3a]1a4H TEIUIOCHA0KECHHUS B
MPOMBINIUIEHHOCTA ¥ KOMMYHAJTbHOM XO3SHCTBE.

8. C npuMeHEeHHEM TEOPUH MHTEHCUBHOIO DHEPrOCOEPEKEHUS PEIOKUTH BAPUAHT Pa3BUTHUS PACCMATPUBAEMBIX
cucteMm: CHCTEMBI IPOU3BOJICTBA U PACTIPEICIICHUS CXKATOTO BO3/IyXa M POJIYKTOB ero pasaeneHus. C:kaThli BO3IyX Kak
MTPOMBIIIUICHHBIA YHEPTOHOCUTEINb, €T0 OCHOBHEIE XapaKTePUCTUKH. MaciTaObl MPOU3BOACTBA CKATOTO BO3IyXa B
npoMmbIIeHHOCTH. CHCTEMBI IPOU3BOACTBA CKATOro Bo3ayxa. KommnpeccopHsie n Bo31yxoayBHbIE cTaHMH. OCHOBHOE
000py/ZI0BaHNE MIPOU3BOJICTBA CIKATOTO BO3/IyXa U MPOAYKTOB ero pazjaenenus. Onenku 3peKTuBHOCTH MTPOU3BOICTBA
c)KaToro Bo3lyxa. Pe3epBbl sHEprocOepekeHus B IPOU3BOICTBE CKATOTO BO3AyXxa. OCHOBHBIC IPOOJIEMBI M HAYYHBIE
3aJ1a4y¥ MMPOU3BOJICTBA CXKATOTO BO3IyXa.




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

9. C npumeHEeHHEM TEOPUH MHTEHCUBHOTO SHEPrOCOEPEKEHHUS IPEIOKUTh BAPUAHT Pa3BUTHsI PACCMATPUBAEMBIX
cucteM: OteHKH Y3PPEKTUBHOCTH MCIIOJIB30BAHUS TEXHUIECKOH BOIbI. OCHOBHBIC TTPOOJIEMBI U HAYYHBIC 3a/1a4H
MTPOMBIIIUIEHHOTO BOAOCHA0KEHUSI.

Mamemamuueckoe MO@@JZZ/IPOGGHMB 00veKmos u cucmem menjlooHepcemuxKu

IIK-5.1

Ompenenser
HampaBJeHHE
PEKOHCTPYKITUH U
TEXHHYECKOTO
MIEPEBOOPYKEHUS
JICVCTBYIOLIETO
TEPMHUYECKOTO
MIPOM3BO/ICTBA, YPOBHA
Crelanu3aluy 1
JIuBepcupUKaum
MPOU3BOJCTBA HA
TIEPCIICKTHRY,

3¢ HEeKTUBHOCTD
JIEUCTBYIOLLIETO
TEPMHUYECKOTO
IIPOU3BOJICTBA U ITyTEU
MTOBBIIICHHUS
MTPOU3BOAUTEIHLHOCTH
TpyAa

[Tpumep TecTOB A1 KOHTPOJISL.

Tecr 1:

OcHOBHOI1 MCETOJ AJid pCUICHUA Ha4YaJIbHO-IPAHUYHBIX 3a1a4 JJId ypaBHeHI/Iﬁ B YaCTHBIX NPOMU3BOAHBIX HA3bIBACTCA:
BapuaHTbl 0TBETOB:

1. CeTouHsIil MeTO

2. MeTon kacaTelIbHBIX

3. MeTon cekymmx

4. MeTtoq cpeaHEeN TOUKH

Tect 2:

Kakue MaTpuiibl MOXKHO TIEPEMHOKHUTH?

BapuaHTbl OTBETOB:

1. Matpuupl ¢ paBHBIM YUCIOM CTPOK.

2. MaTpul1ipl ¢ paBHBIM YHCJIOM CTOJIOIIOB.

3. CuenyieHHBIE MAaTPULIBL, Y KOTOPBIX YMCIIO CTOJIOLIOB EPBOM MaTPHIIBI PABHO YUCIY CTPOK BTOPOH MATPHIIBL.

Tect 3:

Uro Takoe paHT MaTpuibl 1 (A)?

BapuaHTsl OTBETOB:

1. Yncmo cTpok MaTpHIIbL.

2. Yucno cTonabIioB MaTpHIIbL.

3. MakcumanbHOe YUCIIO IHHEHHO-HE3aBUCUMBIX CTOJIOOB (MM CTPOK) MaTPHIIBIL.

Tecrt 4:

JJis KakuX MaTpHLl MOXHO BBIYUCIUTG 0OPaTHYIO MaTpHity?
BapuaHTbl 0TBETOB:

1. JIns nuaroHanbHbIX.

2. 1 KBaJpaTHBIX.
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3. Jlns mpsAMOYTOJIBHBIX.
4. Anst pa3pexCHHBIX.

Tect 5:

Kakwue 3aaun Ha3bIBArOTCS OOpaTHHIMU?
BapuaHTbl 0TBETOB:

1. Onpenenenue NpUUMHbI IO CIEACTBUIO.
2. Onpenenenue caeAcTBUS IO IPUYUHE.

Tecrt 6:

YcnoBust KOPPEKTHO MOCTABICHHON BBEIUUCIUTEIHHON 3a1a4u?

BapuaHTbl 0TBETOB:

1. Pemenue cymecTByeT + pelIeHne eAUHCTBEHHOE (0AHO3HAYHOE )+PelIeHHE YCTOHYNBOE.

2. Pemenue cymiecTByeT + pelieHue eTUHCTBEHHOE (0THO3HAUHOE)+PEIIEHUE COCTOATENBHOE.
3. PemieHue cyIecTByeT + pelieHue MHOXKECTBEHHOE 1 PELIEHUE COCTOATENIBHOE.

Tect 7:

YcaoBue cyniecTBOBaHUS U €IMHCTBEHHOCTH peteHust CJIIAY?

BapuaHTbl OTBETOB:

1. CBoOOIHBIE WiIEHBI YPaBHEHH PaBHBI HYIIO.

2. Panr marpuiisl K03 (GUIMEHTOB paBEeH paHTy pPacIIUPEHHON MaTPUIBI CUCTEMBL.
3. Yucno ypaBHEHUN PaBHO YUCITY HEU3BECTHBIX.

Tecr &:

Kakoii metog pemenust CJIAY no3somnsiet HaiiTh pemienue CJIAY naxe B ciiydae HEMOJIHOTO PaHra CHCTEMBI?
BapuaHTbl 0OTBETOB:

1. Meron "'aycca (TpeyroipHOE pa3iaoKeHue).

2. MeToz OpTOrOHAJIEHOTO Pa3IoKEHNUS.

3. MeToa CUHTYJISIpHOTO Pa3JIoKEeHUS.

Tect 9:
IMoxMeHa oHOM (YHKIMH APYTroO¥ HA3BIBACTCS:
1) MaTepnonsius
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2) DKCTpamosIus
3) Annpoxcumarus
4) Crunaiis.

Tect 10:

MHorouneH Ha3bIBaeTCA:

1. MaTepnonsauuoHHbIi MHOrOWIeH Jlarpanxa
2. NnTepnionauuonHbii MHOrowieH HeloToHa
3. MHTepnonsiuoHHbIi MHOTOWICH YeObIieBa
4. InTepnonsiiuoHHbIIA MHOrouwlIeH Jlexanapa

Tect 11:

Oyukuus, nuddepennmpyemas k pa3, 1 Ha KaKIOM U3 3a/1a HHBIX OTPE3KOB SBISIONIASICS MHOTOWICHOM CTEIIEHH m,
Ha3bIBACTCS:

BapuaHTbI OTBETOB:

1. Matepnonauus

2. DKCTpanosus

3. AnmpoxcuManus

4. Crnaiis.

Tect 12:

SIBHO-HEsIBHBIN MeTo Diinepa pemienus 3aaaun Ko sKkBUBaIeHTEH METOLY
BapuanTs! oTBETOB:

1. Tpameruit

2. [IpenuKkTop-KOPPEKTOPHOMY METOTy AZlamMca MepBOro mopsiiKa

3. [IpeAnKTOp-KOPPEKTOPHOMY METOLy AlamMca BTOPOro MopsiaKa

4. Munna

[IpumepHOE TPAKTUIECKOE 3aJaHHUE K aATTECTAIIUU:

1. Ompenenuth NOTEPH TEIUIA YePE3 CTEHKY JUTMHOU 5 M, BBICOTOH 3 M, TonmmHo#i d = 0,25 M, eciii Ha TOBEPXHOCTSX
CTCHKH NOJIepKuBatoTcst Temneparypsl t1 = +20 °C, t2 = —5 °C, koaddUIHEHT TeIIONPOBOJHOCTH CTeHKH 1 = (0,6
Br/(m-Tpan).
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2. CTeHKH TOTIKH MapoOBOTO KOTJIa BBITIOTHEHBI M3 OTHEYIOPHOTO Krprmda Tommuaoi d = 0,25 M. TemnepaTyps! Ha
BHYTpEHHeH U BHeNIHEH moBepxHocTsX t1 = 1350°C, t2 = 50°C. TemnonpoBOJHOCTh KUPIIMYa 3aBUCHT OT TeMIIepaTypsl |
= 0,93(1+0,00075t). Berancnuts 1 n300pa3uth B Maciitade pacupenesieHue TeMIepaTyp BHyTPU CTCHKH Ha PAaCCTOSHHSX
x1=0,05m,x2=0,1 M,x3=0,15M,x4=0,2 M.

3. B pesepByap, conepxanuii 125 M3 xUIKOCTH MIOTHOCTHIO 1760 Kr/M3 , 3akadano 224 M3 KHIKOCTH IUIOTHOCTHIO
1848 kr/mM3 . OnpeaenuTs MIOTHOCTH MOTYYHBILICHCS CMECH.

4. Ilonplii cranpHOM Wap paguycoMm 100 MM ¢ BHYTpeHHEHN MON0CThIO paguycoM 20 MM UMEET TEMIEPATypy BHYTPEHHEH
noBepxHoctu 100 °C, BHemHel nosepxHocty 20 °C. OnpeneauTs OJHOMEPHOE TEMIEPATYPHOE NOJIE AJIs CTAIbHOTO
TIOJIOTO Iapa NMpY TPaHUYHBIX ycnoBusax nepsoro poga (I'Y 1). lano: 1. ['eomeTrpuueckue pazmepsl (puc. 1) — panuyc
BHyTpeHHeH noBepxHocTy R1 =20 MM; — paguyc BHemHel nmoBepxHocTd R2 = 100 mm. 2. CBoiicTBa MaTepuana: —
MaTepualn mapa cTajb; — TeIIonpoBOAHOCTH A = 45 B1/(M'K). 3. 'panndHbIe ycnoBus: — TeMIieparypa BHyTpeHHEN
noepxHocTd T1 = 100 °C; — remneparypa BHewHeil mosepxHoctu T2 = 20 °C. HaliTu kapTUHY 0OTHOMEPHOTO
TEMIIepaTypHOTo OIS CPepHUUECKON CTEHKH [T CIIydasi, KOTJa TeMIIepaTypa 3aBUCHT TOJIBKO OT OAHON KOOPIUHATHI.
TenmonpoBoHOCTE A — TOCTOSIHHAS BenUnHA. | paHudHbIe ycImoBUs cooTBeTCTBYIOT ['Y 1 pona.

5. Ilpennoxuts OOBEKT IPUMEHEHHUS PE3yIbTATOB BEIYUCICHUN AJ1s1 YOPMHUPOBAHUS IPEIIPOCKTHOTO 3aAaHUsL.
JKuaxocTh ABMKETCS IO TPYOOIPOBOTY, COCTOSIIEMY U3 ABYX Y4aCTKOB TpyO pa3Horo auamerpa. Ha nmepBomM yuacTke
TpyOB! AramerpoM 100 MM, ckopocTh TeueHus 50 cm/c, Ha BTOpOM ydacTke ckopocTh TeueHus 20 cm/c. KakoB nuametp
TpyObI Ha BTOPOM y4yacTke?

6. [IpennokuTh 0OBEKT MPUMEHEHNUS PE3yIbTaTOB BEIYUCICHHUHN J1J1s1 QOPMHUPOBAHUS MPEIIPOCSKTHOTO 3aaanHus. U3
OTKPBITOTO pe3epByapa uepe3 Kpyrioe oTBepcTre auamerpom d = 4,5 cM B ero cTeHke TpeOyeTcst IPOIMYCTUTh PacXo]]
Bojbl V = 6 11/c. Onpenenuth: a) kakoit Hanop H obecneunT 3amanHbIi pacxo; 6) Kak U3MEHUTCS pacXo/, €CIU K
OTBEPCTHIO MPUCOCTUHHUTD BHEIIHUN IIMIIMHAPUICCKUN HacaloK auameTpoM d = 4,5 cM npu BeIYUCIeHHOM Harope H.

7. Ilpennoxuth 0OOBEKT MPUMEHEHHUS Pe3yIbTaTOB BEIYUCICHHN 151 QOPMUPOBAHUS MPEAIPOESKTHOTO 3a1anHus. Kak
MU3MEHHTCS PacXo/l, €ClIM K OTBEPCTHUIO AUAMETPOM 5 CM IPUCOEANHUTH BHEIIHUH MTMHIPUIESCKUN HACAT0K TOTO XKe
nuametpa? Hanop Hax nenrpom orBeperus 1,2 M. Kakum oymkeH ObITh Harop, YToO0bl pacxo, TPOXOASIINHA Yepes3
HACaJIOK OCTAJICS TAKKUM JK€, UTO U Yepe3 oTBepcTHe?

IIpouzsodcmee

HHAA - MEXHO02UYeCKas npaKkmuKka

[IK-5.1

Ompenenser
HaTpaBIIcHHUE
PEKOHCTPYKLUN U
TEXHHYECKOTO
MIEPEBOOPYKEHUS

JIEUCTBYIOIIETO

B nepuon npakTUKM CTYAEHTHI JOJDKHBI U3Y4aTh CIAEAYIOLINE BOIPOCHIL:

Ilo nmpennpusTHIO B LIETIOM ONpPEENSIET HAPaBICHUE PEKOHCTPYKIIMN U TEXHUYECKOTO IEPEBOOPYKEHUSI IEHCTBYIOIIETO
MIPOU3BOJCTBA. Buj BhIITyCKaeMOM 3aBOJAOM MPOAYKIIUN, HCTOUYHUKH I10JTy4a€MOr0 HCXOJAHOIO0 MaTepuaa, TOIJINBA,
ANIEKTPOIHEPTUH, BOHOCcHaOXKeHHs. TexHomornueckast CBA3b OCHOBHBIX IIPOM3BO/ICTBEHHBIX 11€X0B. BHyTpH3aBoackoi
Tpa"cnoptT. Opranu3anys ynpasieHus 3aBooM. [lepcrieKTHBEI pa3BUTHS 3aBOJIA U €0 3HAUEHHUE IS HAPOAHOTO
XO3sIICTBA U AJIs1 AAHHOT'O NPOMBIIIJIEHHOTO palioHa.
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MPOU3BOICTBA, YPOBHSA
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MPOM3BOJCTBA HA
[IEPCIEKTUBY,

3¢ dEeKTUBHOCTD
JIEUCTBYIOILIETO
TEPMHUYECKOTO
MPOU3BOJCTBA U MyTEH
MIOBBIILICHUS
IIPOU3BOJUTCIIBHOCTHU
TpyAa

I[eﬁCTByIOHICFO MMPOU3BOJACTBA: XaPAKTCPUCTUKA neYeH M TeIIOBOrO O6OPYI[OB3HH$I arJIoMepanmoHHOro, AIOMCHHOI'O 1
CTAJICTIJIAaBUJIBHBIX IIE€XO0B; SHEPTCTUYCCKUC CBOMCTBa MMPOAYKIHNHU U CBIPbA. CBsI3b C APYTrUMHU LI€XaMH, OTILYCK
3H€pFOHOCHTCJ’ICI>i. Cxema YIpaBJICHUA HEXOM. TCXHI/IKO-BKOHOMI/I‘IGCKI/IG, SHEPIre€TUYCCKHUE ITOKA3aTCIN 1I€Xa. HYTI/I
YIYUHICHUA TEXHUKO-3KOHOMHUYCECKUX IMOKa3aTeIeH. HCpCHeKTHBLI Pa3BUTUA DHEPTECTUICCKOI'O XO035MCTBA 1IeXa.

IIK-6 CnocobeH k aHAIM3Y BAPHAHTOB IKOHOMUHM IHEPTUHM 32 CUET TEIJIOTHI YXOAAIIMX ra30B 0T TEPMUYECKOr0 000PYA0BAHMSI C Y4€TOM COCTABJIEHUS
TeMIIEPATYPHBIX IPA(PUKOB TEXHOJOTHYECKUX ONepaluii TEpMUYecKoii 00padoTKu

Onepeemuueckue ycmanosku gvicokou agpgpexmusnocmu (III'Y u I'TY TOC)

[1K-6.1

PazpabarsiBaet u
aHaN3UpyeT
BapUaHTHl SKOHOMHUH
TeIIa 3a cYeT Teria
YXOJISIIINX T'a30B OT
TEPMHUYECKOTO
o0opyoBaHus, 3a
CYET 3aMEHBI
(byTEepOBOYHBIX H
TEIUIOU30JIALIUOHHBIX
MaTepHajoB Ha
COBpEMEHHBIE
BBICOKO?((EKTHBHBIE
Martepuabl

[TpumepHOE pakTHYECKOE 3a/laHUE K aTTEeCTALIUH:

1. Paccuurars 3naucnust BHyTpeHHero KIT/[ TeopeTHIecKoro MuKiia ra30TypOMHHON YCTAHOBKHU € H300apHBIM
MOJBOJOM Teruia (0e3 pereHepanuu) ¢ Lesbio OLCHKU BIMSHHUS TEMIIEPAaTyphl ra30B Mepea TypOuHON Ha BHYTPEHHHUN
KIA I'TY, ans nByx cioydaes : 1) npu TemmepaTtype ra3oB nepel Typounoii t3=600°C. npu TemnepaTtype ra3oB nepex
Typbunoii t3=800°C. ocTanbpHbIe TapaMeTphI IPHHSATH CIIEAYIONINE: HadallbHas TeMIiepaTypa padodero Tena t1=20°C
CTeTeHb MoBbIeHNs naBieHus =7 sayTpennnii KI1J] kommpeccopa u typounst nr= nk=0,85 IIpuHsaTs mOKa3arens
aanadatel paBHBIM K=1,4. Ter10eMKOCTb CUMTATh OCTOSTHHOM.

2. Jlns uMKia coCTosIIEro us npoueccos 1-2 nmpu T=const (u30tepma); 2-3 npu V=const (130xopa); 3-4 mpu T=const
(m30Tepma); 4-1 mpu V=const (n30xopa), Tpedyercs: Paccuntars naBnenue, yaenbHblii 00beM, TEMIIEPATYPY IS
OCHOBHBIX TOYEK IIMKJIA. [[JIs1 KayK0ro U3 MpOLECCOB ONPENEIUTh 3HAYEHH [TOKa3aTesIel TOIUTPOIIbI, TEMIOEMKOCTH,
BBIYMCIIUTH N3MEHEHNE BHYTPEHHEH dHEPTUH, SHTAIBITNH, TEIUIOTY U paboTy nporecca. OnpeaennTs CyMMapHbIe
KOJINYECTBA ITOJ[BEICHHON U OTBEIGHHOMN TEIUIOTHI, paboTy 1ukia u Tepmudeckoit KI1/1. [Toctpouts muikn PV u TS Ha
JuarpaMmmax cocTosiHusl. [IpuHATE ra3oByto moctosHHy0 Bo3ayxa R=287 Jlx/(kr*K); p1=0,3 Mlla, T1=300 K, p2=0,8
Mlla, T3=473 K

3. Omnpenenuts: [TapamMeTpsl Touek uaeansHoro mukia I'TY, TepMUYECKHUii KI1J, MOIIHOCTh TYPOUHBI M KOMIIPECCOPA;
[TapameTpsl Bcex Touek AeiicTBuTenbHOro urkia I'TY, npuHsIB BHyTpeHHHUE K TypOUHBI U KOMIIpeccopa
cootBeTcTBeHHO : MoiT= 0,87; noik=0,85. HauanpHbIe mapameTpsl Bo3ayxa, nmocrymatoniero B kommpeccop ['TY,
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pabortarorero mpu p=const, coctaBisiroT: p1=0,1 MlIla; t1=20°C. CterneHb MOBIIICHAS IaBieHUs B koMrpeccope I'TY —
=6, Temmneparypa ra3oB nepen coruiamu Typounsl — t3=700°C. Pabouee Teno obnamaeT cBOMCTBaMH BO3/yXa,
TEIIOEMKOCTh PACCUMTHIBATH IO MOJIEKYJISIPHO-KHHETHYEeCKOH Teopun. Pacxon Bozayxa G=2¢105 kr/u.

4. Paccuntath 3Ha4eHus BTyTpenHero KITJI TeopeTHueckoro 1ukia ra30TypOMHHON YCTaAHOBKH C H300apHBIM
MOJBOJOM Teruia (0e3 pereHepaluu) ¢ ebio OLCHKY BIUSHHUSA TEMIIEPATyphl ra30B Mepea TypOUHON Ha BHYTPpEHHHN
KITAI'TY , nns AByX ciay4aeB: pU TeMIlepaType ra3oB nepes TypouHoi t3=600°C; npu TeMiepatype ra3oB nepes
Typouno# t3=800°C. OcTanbHbIe TapaMeTphl IPUHATH CIEeMyIOIINe: HadaabHas TeMiepaTtypa padodero tema t1=20°C,
CTerneHb MoBbIeHus qasnenus =7, Bayrpennuit KI1J1 komnpecccopa u TypOunsl 1= nk=0,85. [IpuHATH MOKa3aTENb
aarabaThl paBHBIM- kK=1,4. TemI0eMKOCTh CUNTATH MTOCTOSTHHOM.

Memoowt sxcne

UMEHMANbHBIX UCCTIC008AHUL 8 menjiodHepeemuxKe

[1K-6.1

PazpabarsiBaet u
aHAIHM3UPYET
BapUaHTHl SKOHOMHHU
Temia 3a cyeT Teruia
YXOISIINX T'a30B OT
TEPMHYECKOTO
obopymoBaHus, 3a
CUET 3aMEHBI
(byTEepOBOYHBIX U
TETUTOM30JIAIUOHHBIX
MaTepHuasoB Ha
COBPEMEHHBIE
BBICOKOA((EKTHBHBIC
MaTepHabl

Bompocs! u 3agaun:

IlepeuncnuTe OCHOBHBIE JTaNbl SKCIIEPUMEHTA.

[aiite mousiTue hakTopa M OTKJIMKA.

B kakoM ciy4ae 3KCIIEpUMEHT SIBIISIETCS] BOCIIPOU3BOAUMBIM?

Uem xapakTepusyeTcsi akTUBHBIHN 3KcriepuMeHT? KakoBbI €ro JOCTOMHCTBA U HEJOCTATKH?

IlepeuncnuTe OCHOBHBIE 3a/1a4H IJITAHUPOBAHNUSA AaKTUBHOTO SKCIIEPUMEHTA.

Yem xapakTepHu3yeTCsl MaCCUBHBINA IKCIIEPUMEHT?

Hpezmommb 00BEKT PWIIOKEHHS PE3YJIbTATOB BBIYHCIICHUH 17151 POPMUPOBAHNS TIaHA DKCIIEPUMEHTA:

1. Kuakocts IBIXKETCs 0 TPYOOIIPOBO/IY, COCTOSIIIEMY U3 IBYX y4aCTKOB TPyO pa3Horo auamerpa. Ha mepBom
ydacTtke TpyoOsl tuameTpom 100 MM, ckopocTh TeueHus S0 cM/c, Ha BTOPOM ydacTke ckopocTh Tederns 20 cm/c. Kakos
JUaMeTp TpyObl Ha BTOPOM ydacTke?

2. U3 OTKpHITOro pe3epByapa yepe3 Kpyrioe oTBepcrre auamerpom d = 4,5 ¢M B ero cTeHKe TpeOyeTcs MpoIyCTHTD
pacxoj Boabl V = 6 n/c. Onpenenuts: a) kakoi Harop H oGecrieunt 3ananHblil pacxox; 6) Kak U3MEHUTCS PacXo, €CIIH K
OTBEPCTHIO MPUCOCTUHHUTD BHEIIHUN IIMIIMHAPUICCKUN HacaloK auameTpoM d = 4,5 cM npu BeIYUCIeHHOM Harope H.
3. Kak u3MeHHTCS pacxoj, €l K OTBEPCTHIO TUAMETPOM 5 CM MPHCOEMHUTD BHEIIHHUH [MIMHAPUYECKHN HACAIOK
Toro e auamerpa? Hamop nang uentpom orsepetust 1,2 M. Kakum gomken ObITh Harmop, 4To0bI pacxo, MPOXOoIsSIInui
Yyepe3 HacaI0K OCTaJICs TaKUM )K€, 9TO B Yepe3 OTBepcTHe?

4. TlpusmaTtuueckas PSIMOYTOJIbHAS EMKOCTb, 3aII0JIHEHHAS BOJION, UIMEET B MECTE COCMHEHHS] DOKOBO CTEHKH C
JTHOM KPUBOJMHEHHYIO IUJIMHAPUYECKYIO BCTAaBKy paguycoM 1 M, 1 mmpuHoit b = 1,2 M. Onpenenuts cumy
M30BITOYHOTO THAPOCTATHYECKOTO JIABICHUS, JEUCTBYIOIIETO HAa KPUBOIMHEHHYIO HIMIHHIPUYECKYIO TIOBEPXHOCTh
BCTaBKH, €CJIM HIDKHSAS TOUYKA KPUBOJIMHEHHOM MOBEPXHOCTH HAaX0IUTCs Ha riyoune h = 2,5 m.

5. Omnpenenuts pacxo/ Bojbl V, IPOTEKAONIEH [0 TOPU30HTAIBHOMY TPYOOIIPOBO/LY, TIPH CIIEAYIOMINX HCXOIHBIX

oakrwnpE
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nmaHHbIX: Harmop H = 4 M, umHa Tpy6onpoBoaa | = 52 m, nuametp tpy6omnposoaa d = 100 MM, abcomroTHas
IIepOXOBATOCTh CTEHOK TpyOompoBoaa A = 1 mm, Temnepatypa Bozsl t =20 °C. Yron oTKpsITHS TPOOKOBOTO KpaHa 20°.
ITocTpouTh HAIOPHYIO U IBE30METPUUECKYIO JTUHUM.

6. Onpenenuts NOTEPH TEIUIA Y€PE3 CTEHKY JUTMHOM 5 M, BBICOTOM 3 M, TonmmHoi d = 0,25 M, eclii Ha HOBEPXHOCTSIX
CTEHKH MoJiepkuBatoTcs Temmeparypsl t1 = +20 °C, t2 = -5 °C, koaduuerT termonpoBogHocTu crenkn 1 = 0,6
Bt/(mTpan).

7. CTeHKH TONKH MapOBOTr0 KOTJIA BBIMOIHEHBI U3 OTHEYOPHOro Kuprnu4a tomuuaoi d = 0,25 m. TemrepaTypbl Ha
BHYTpeHHeH u BHemHeH noBepxHocTax t1 = 1350°C, t2 = 50°C. TemnonpoBOAHOCT KHPITUYA 3aBUCUT OT TEMIIEPaTypHI |
= 0,93(1+0,00075t). Beraucnuts 1 u300pa3uth B Maciirabe pactpene/icHue TeMIIepaTyp BHYTPH CTCHKH Ha PACCTOSHHAX
x1 =0,05M,x2=0,1 M, x3=0,15m,x4=0,2 M.

8. B pesepByap, conepxaruuii 125 M3 )KHAKOCTH IIOTHOCTHIO 1760 Kr/M3 |, 3akauano 224 M3 KHUIAKOCTH IULIOTHOCTBHIO
1848 xr/m3 . OnpeaenuTh MIOTHOCTH NOJTYYHBIICHCS CMECH.

Hu3k0mefunepamypH ble YHEpceMUYECKUE

YCmMAaHo6KU

[1K-6.1

PaspabarbiBaet u
aHaN3UpyeT
BapUaHTHl SKOHOMUH
Teria 3a cYeT Teruia
YXOJISIIINX T'a30B OT
TEPMHYECKOTO
00opyoBaHus, 3a
CYET 3aMEHBI
(byTEepOBOYHBIX U
TETTIOM30JILIHOHHBIX
MaTepHuasoB Ha
COBpEMEHHBIE
BBICOKO?((EKTHBHBIE
MaTepHabl

Bornpocs! Aj1 caMOCTOATENBHOM MPOPadbOTKH:

1. Knaccudukanust KpHoreHHbIX ¥ XOJOAHIBHBIX YCTaHOBOK. TeruioBast TpaHCQOpMaIHs.

2. ObnacTu UCHOIB30BAHMS TEIIOBBIX TPaHCHOPMATOPOB

3. OO MPUHITKIT OXJIAKICHHS

4. Knaccuduxanus TerIoBbIX TPaHCPOPMATOPOB

5 Iluknuueckene U HeHuKIndeckue npoueccel. Lukin KapHo co cranuoHapHBIME poLieccamMu
6.KackanHble 1 pereHepaTUBHbBIE TEIUIOBBIE TPAHCHOPMATOPHI

7. DKcepreTUUeCcKUil METOI aHalli3a paboThl TEMJIOBLIX TPAHCHOPMATOPOB

8. Cxema naeajJbHOro MapoKUAKOCTHOrO TermioTpaHcdopmaTopa. Y jenbHble 3aTpaThl PaboTHI.

9. XapakTepHble SHEPreTHUECKIE 30HbI B HU3KOTEMIIEpaTypHOl 00iacTu

10. XapakTepuCTUKH KPUOATECHTOB U XJIaJ0areHTOB

11. PeasbHBIN MapoXXUKOCTHBIHN TETIOBOM TpaHCPOPMATOP. IHEPreTUIECKUE XaPaKTEPUCTUKU. X OJOAMIbHBIN
ko3 urment

12. Ipomnecc npoccenupoanus. Jnddepennmanbhsbiii gpoccens — 3ddexr [xoymnst — Tomrcona. MaBepcus.
13. Kpuopedpmxeparop Jlunae. DHepreruueckuii 6anaHc kpuopedprkeparopa.

14. neanbHble MPOLIECCHI OKUKEHNS U 3aMOpaKUBaHUS Ta30B

15. broynas cxema BO3AyXOpa3AeIuTeIbHON yCTaHOBKU

16. Oxwmwxurens JIuame.

17. KBasunukn Knona, I'eiimanara, Kanuisr

18.TexHHKO — PKOHOMHUYECKOE COIOCTABICHUE OXKMIKUTEIbHBIX ITMKJIOB
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19. bunapusie cmecu. 3akonsl Payis, JlansTona n KonoBanosa st OMHApHBIX cMeceit.
20.Mcnapenue OMHAPHOM cMecH

21. lepnermanus OuHapHOH cMecH

22.Pextudukanus. YCTpoUCcTBO PEKTUDUKAITMOHHON KOJIOHHBI

23.PaboTa KOJOHHBI IBYKPaTHOW PeKTU(HUKALIMH BO3LyXa

24 KoMItaHoBKa BO3AyXOpa3IeIUTEIIbHBIX YCTAHOBOK HIU3KOTO JaBICHUS
25.I1pou3BOACTBO HHEPTHBIX T'a30B

26.CucTeMbl TpaHCIOPTA U pacHpeeiCHUs IPOAYKTOB pa3IeICHUs BO3AyXa

[IpumepHOE MpaKTUYECKOE 3aJaAHUE K ATTECTALIUU:
1. PaccuuraTh cxeMy aMMHUAYHON OJTHOCTYIICHHON KOMITPECCUOHHON XOJIOIUIHHON YCTAHOBKY JJISL CICIYIONTHX
YCJIOBHMIA: 3a7jaHa X0JIOAONPOU3BOAUTENLHOCTE Q0 , TeMnepaTypa XJIaJOHOCUTENISI Ha BXOJIE — BBIXOJIE U3 UCTIAPUTEIS

B | QO,KBTt Temmnepatypa TeMmmeparypa oxnaxxaaromei
XJIAAOHOCUTENS (BXOL, BOJIbI HA BXOJIE — BBIXOJIE U3
BBIXOJ1 B HCIIAPUTEIIb) 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)
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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-dpeon-12 mpu remneparype t1 =-200C mocTynaeT B KOMIIpeccop, e aanadaTHO CXKIMAETCS 10 TaBICHUSA, TIPU
KOTOPOM €ro Temrieparypa cTanoBuTcs paBHoii t2=200C, a crerneHs cyxocTtH mapax x1=1. U3 kommpeccopa ¢ppeon
MOCTYMAaeT B KOHJCHCATOP, TAC MPU TOCTOSHHOM JaBICHHH 00paIlaeTcs B )KUAKOCTh IPU TeMIepaType KUTICHUs], TI0Cie
4yero aanadaTHO pacIIupseTcs B Apoccenie 10 TeMnepaTypsl t4=tl. OnpenenuTs X0nI0AuIbHEINH KO3 UIMEHT yCTaHOBKHY,
MAaccoBBIi pacxo] GpeoHa, a TAKKe TEOPETUIECKYI0 MOLTHOCTh IPUBOIa KOMIIPECCOPa, €CIIn
XOJIOIOTPOU3BOANTENHHOCTD ycTaHOBKK Q=280 kBT. M300pa3uTe cxeMy ycTaHOBKHU M ee UK B TS- n hS-nmuarpammax.
3agady penuTh C MOMOIIBIO TaOIUIIBI MapaMeTPOB HACHIIIEHHOTO Mapa GpeoHa-12.

3. BozaymHas xonoauibpHasi MalliiHa MIPOU3BOAUT Jiea MpH Temmneparype -30C u3 Boabl ¢ Temnepatypoit 100C.
BcackiBaemsblil B koMIipeccop Bo3ayx uMeeT temieparypy t1=-100C, nanenue p1=0,098 MIla u cxxumaetcs 10
napneHus p2=0,4 MIla. 3atem Bo3ayX MOCTYNAET B XOJIOAWIBHUK U TaM OXJIaxaaeTcs 10 temnepatypsl t3=200C.
Pacxon Bo3myxa pasen 1000 M3/4 mpu HOpMaNbHBIX ycloBuAX. ONpeieUTh XOIOAMIBHBIN KO3 PHUIIMEHT YCTaHOBKH,
TEOPETUIECKYI0 MOIITHOCTh PUBO/Ia KOMIIPECCOpa M KOJIMYECTBO JibAa MOJTYYEHHOTO B TEUEHHE Jaca.

4. AMMuavHas XOJOAMIIbHAS YCTaHOBKA IIPH TeMIeparype kunenus xnagarenta t1=-200C u Temneparype ero
KoHeHcaun t2=250C uMeeT x01010npon3BoanTebHOCTh Q0=200 KBT. OnpenenuTs X0JI0AUIbHbIH K03QOUIIHEHT
YCTaHOBKH, MacCOBBII PacXoj XJIalareHTa, a TakXKe TEOPETHUECKYI0 MOLIHOCTh IPUBOJa KOMIIPECCOopa, €CJIN U3BECTHO,
YTO Tap aMMHaKa 1ociie KOMIIPeccopa CTAHOBUTCS CyXMM HaCBIIIEHHBIM. 1300pa3nuTh cxeMy yCTaHOBKH U €€ IIUKI B T,S
— AuarpaMmMe.

5. IlapoBast KOMIIpecCHOHHAsI YCTAHOBKA C IPOCCENbHBIM BEHTHIIEM MCIIOIB3YET Mapbl HU3KOKHUITSIIUX KHUIKOCTEH.
Komnpeccop BcachiBaeT BiaXHBIH HACHIIEHHBIN TIAp CO CTETIEHBIO CyXOCTH X1 M cxxMMaet ero aguadarHo. [IpeBparmas B
CYXOH HacCBILIEHHBIN Map MpHY JAaBJICHUHU, COOTBETCTBYIOIIEM TeMIIepaType HachleHus (KoHneHcanun) t2=t3=25°C. U3
KOMIIpeccopa nap XJIaJ0reHTa IoCTylnaeT B KOHIEHCATOop, I/l OH NIPEBPAILAeTCsl B )KUAKOCTb, KOTOpast IPOXOIUT Yepe3
JIPOCCENbHBIN BEHTHIIb, BCIEACTBHE YET0 KUAKOCTh YACTUYHO HCIIApsIeTCA, a €€ TeMIieparypa MmoHmKaeTcs 1o t1=t4=-
5°C. Ilpu 3T0ii TEMIIEpaType XJIaiareHT MOCTYIAeT B OXJaXIaeMoe oMelieHne (pedprkepaTop) rae BOCIPHHUMAET
TEIUI0, ¥ Hcnapsiercs, 00pasysl BIaXKHbIH HACHILIEHHBIN Iap CO CTENEHBIO CYXOCTH X | M CHOBA HampasisieTcs B
komrpeccop. OnpeaenuTh: YAeTbHYIO XJIaJ0IPOU3BOUTENbHOCTE, 0 (k/[X/KT), 4acoBoii pacxox xnagorenta, Guac
(T/4), TEOpETHYECKYIO MOIITHOCTH KoMmnpeccopa, NT (kBt); Temio, otaanHoe B KoHaeHcaTope, q (KK/Kr), X0JI0AUIbHBIH
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KOd(UIHEHT, &; XOJIOIMIbHBIA Koddduiment ukina KapHo B mHTEpBane temmnepaTyp JaHHOTO ki, eK, ecmmn
W3BECTHBI: HAMMEHOBaHue XianorenTa — NH3 (amMuak) u xmmagonpousBoautenbHocTh — Q=50 kBt. Pe3ynbraTsl pacyera
MPEJICTAaBUTH B TA0JIUIIE.
Ilpouszeoocmeennas - HayuHO-UCCIe008amMeNbCKAsL paboma
IIK-6.1 PazpabatbeiBaet u CopeprkaHne HayIHO-HCCIIETOBATENECKON paOOTHI OTIPeIeTIeTCs TEMATHKON BHIITYCKHOW KBAJIU(UKANMOHHOI pabOThI

aHAIHM3UPYET
BapHUaHTbl SKOHOMHHU
TeIlIa 3a cYeT Teria
YXOISIIUX T'a30B OT
TEPMHYECKOTO
o0opypoBaHusi, 3a
CUeT 3aMEHBI
(hyTepOBOYHBIX U
TCIVNIONU30JIAIINMOHHBIX
MaTepuaIoB Ha
COBPEMEHHBIE
BBICOKOA((PEKTHBHBIC
Martepuabl

(MarucTepcKoi AuccepTaunu), BBIOPAaHHOM CTYAEHTOM M COTJIACOBAHHOH ¢ HAYYHBIM PyKOBOJIUTEIEM, HCXOAS U3
cnenru(UKY U3y4aeMOH CTyICHTOM MPOTPAMMBI.

[lepeueHs 0OMMX HATIPABIEHH HAYYHO-UCCIEAOBATENBCKONW paOOTHI MarCTPOB:

1. TlepcrnekruBHbBIe TPOOIEMBI 3)(HEKTUBHOTO UCTIOTB30BAHUS MATEPHATBHBIX PECYPCOB U SHEPIHHU B MPOMBIIIICHHBIX
TEIUIOTEXHOJIOTHUECKUX CHCTEMaX.

HHTeHcuBHOE S3HEProcOepekeHUE 1 KOIOTUS B TEIUIOTEXHOJIOTHH.

Pa3pabotka 3Hepro- 1 MaTepuazocOeperarox TeXHOJIOTHIA TPOU3BOICTBA.

OT100p UCTOYHHMKOB 3HEPI'HH, SJHEPIOHOCUTENIEH, KOHCTPYKINOHHBIX MAaTEpHAJIOB.

Pa3pa60TKa TEPMOANHAMNYCCKU NACAJIbHBIX U TEXHUYCCKU PCATIN3YEMBIX TCIIJIOBBIX CXCM.

Br160p 3(h(heKTHBHBIX TETIIOTEXHHYECKHUX MMPUHITUIIOB OPraHU3allui TEXHOJIOTHYECKOTo Mpoliecca.
OHEPro’KOHOMUYECKask M TEIIOTEXHUUECKasi ONTHMH3ALNS BBICOKOTEMIIEPATYPHBIX IPOLIECCOB.

Pa3paboTka 1 cozgaHue 3HeproMaTepuanocOeperaonumx 1 IK0JI0rn4IecK 0e30MacHbIX MoJieIel TPOM3BOACTBEHHbBIX
CHCTEM M 000PYAOBaHHS HOBOT'O MOKOJIECHHUSI.

9. Pa3paborka 3 HeKTUBHBIX PUHIIUIIOB TOCTPOSHHUSI CXEM TEXHOIOTHYECKHX PEAKTOPOB H 3JIEMEHTOB
TEIUIOMCIIOH30BAHUS 32 CUET TeIlIa YXOISIINX a30B OT TEPMHUYECKOTO 000pYy/IOBaHUSI, 33 CUET 3aMEHbI (DY TEPOBOUHBIX
Y TEIUIOM30JSIIMOHHBIX MAaTEpHaJIOB HA COBPEMEHHBIE BHICOKO3()(heKTHBHBIE MAaTEpHAIBI.

N U ~WN

Pacuemui napamempoes u cxem menjiogolx eﬂekmpocmaHuuﬁ

[1K-6.1

PazpabarsiBaet u
aHaIM3UpPyeT
BapUAHTHl SKOHOMHUH
TeIIa 3a cYeT TerJia
YXOISIIUX I'a30B OT
TEPMHUYECKOTO
o0opyoBaHus, 3a
CYET 3aMEHBI
(GyTepOBOYHBIX U

[TpumepHOE pakTUYeCcKOe 3aJ]aHKe K aTTeCTAIUH:

1. TloctpouTs mpoilece paciupeHus mapa B TYpOUHE ¢ HCrob3oBanueM H-S-auarpammel Biaxxaoro mapa. M3secTHo,
YTO TypOHHA COCTOMT YacTel HU3KOT0, CPEJHETO U BEICOKOTO JAaBJICHUS, KOTOPBIE Pa3iesieHbl IPOCCEISIMH.
OTHOCHUTENBHBIN BHYTPEHHUH K.I1.7. Yyactel TypOunst 0,96, 0,84, 0,77 cooTBeTCTBEHHO, K.11.11. Hpocceneii 0,98, 0,94,
0,86. JlaBmenue meperpeToro mnapa Ha BXoje B TypOUHY Iepes] OTCEUHBIM poccerieM coctapisier 13 Mlla, Temneparypa
550°C. MmeroTcst ABa peryaupyeMbIX 0TOOpa: MepBhIi — Ha BBIXOJIE U3 YaCTH HU3KOTO AaBieHus npu 1,3 Mlla
HaIPAaBISETCS MOTPEOUTEIIO Ha TEXHOJIIOTUYECKUE HYK/IbI, BTOPOW — Ha BBIXO/JIE U3 YaCTH CpeiHero nasienus mnpu 0,2
MIla Ha TerodukauoHHbIe HYKAbI. J[aBeHne B KOHIeHcaTope 3a TypOuHo# coctasiser 3,5 klla.

2. PaccuuTarh pacxojl apa Ha I0JJ0rPeBATENb BEICOKOTO JaBJICHNs, BCTPOSHHbIN B CHCTEMY PETEHEPATHBHOIO
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TEIION3O0JIAIIMOHHBIX | momorpeBa muratenbHol BoAs! (PIIIIB), paboTaromero mpu 3aganabIX mapaMmerpax. Jlasmenne mapa 1,3 MIla mpu
MaTepHUajoB Ha temneparype 250°C. /laBnenue nuratenbHol Bojsl Ha Bxoje 15 MIla npu Temneparype 160°C. Henorpes BoasI B
COBpEMEHHBIE nojJorpesarese A0 TeMIepaTypbl HACHIILIEHHUS TPEIOILET0 Mapa NPUHATE paBHBIM 8°C. OxnaxaeHue napa B
BBICOKOX((EKTUBHBIE | TOOTPEBATENE HIDKE TEMIIEpaTyphl HACHIIICHHS TPHHATH paBHBIM 2°C. Pacxon muraTensHoM Boab! 80 Kr/c.
MaTepuabl 3. Paccuutarh TPEXCTYNEHYATYIO CXEMY CHCTEMbI PET€HEPATUBHOTO TI0JOTPEBA MUTATENLHON BOIbI B OO PEBATENAX

BBICOKOTO JIaBJIEHUSA C KaCKaJHOW CXEMOM CIIMBa KOHAEHcaTa napa. Paccuntarh pacxoj napa Ha Ka)Iblil IOJIOrpeBaTENb.
Hasnenue napa B [IB/I1, IIB/12, [IB/I3 paBHo 4,8 Mlla, 2,7 MIla, 1,5 MIla coorBercTBeHHO. Temneparypa napa Ha
Bxozxe B [IB/I1, IIB/I2, TIB/I3 pasua 350°C, 292°C, 258°C cootBeTcTBeHHO. Temmeparypa NuTaTeIbHOM BOJBI HA BXOJIE
B [IB/13 cocrasnser 160°C, nHa Brixone u3 [IBJ[1 250°C. Pacnipenenenue remneparyp Boasl B cucteme PIIIIB npunsTsh
paBHOMEPHBIM (JTMHEWHBIM). OXJIaKIeHIE TIapa B TIOJIOTpeBaTesie HIKe TeMIIEpaTyphl HACHIIIICHHUS TPHHSATH PaBHBIM
1°C. Pacxox nmutatensHOU Bombl 120 kr/c. OOBACHUTH MMPEUMYIIECTBA MHOTOCTYIIEHYATHIX CXEM.

4. PaccunTaTh pacxoj rPeroIIero mapa Ha JIea’paTop €ClIH U3BECTHBI CIIEAYIOIINE JaHHbIe: PACXO/] MUTATEILHON BOIBI

W Dy _ 10
= 120 xr/c mpu TeMIiepaType HachILLICHNs B Iea3paTope; BHYTPH CTAaHUMOHHBIE ToTepu  Y* = 1% oT cymMapHOro

D o
pacxoa BoJibI (YCIIOBHO MPUHATHI U3 J€a’paTopa); Bo3Bpar KoHaeHncara "B y3 momorpeBaresieil BHICOKOTO JTaBIeHHs
KOHJ[
21,67 xr/c ¢ outansmmein  BA = 848 kJ[/Kr; BOCIIOJHEHHE YTEYEK CETH TIPOM3BOIUTCS XUMUUECKH OUMIIIEHHON BOIOM

. DKOHI[
Dxos ¢ suransmmeir Mxos = 153 k/[X/KT; BO3BpaT KOHJIEHCATa OT IPOMBIIUIEHHOTO MOTpeOuTens — I

KOHJ{
H]'I

30 xr/c, ¢

. D
SHTAJBIINEH 398 xJIx/Kr, Ipu 5TOM MOTPeOUTENH HE BEpHYI 7% KOH/IEHCaTa; MpoAyBKa kotia ™ = 1,2% or

map prap
pacxojia MUTATEILHON BOABL. B A€adpaTop MOJAI0T rpeommii nap A ¢ gasneaneM A = 0,6 MIla npu temneparype

T map . D . KOHJL
2 =240°C 1 KOHJEHCAT MOCIIe CHCTEMBI TIOI0rPeBaTENel HU3KOro Aasienns WA ¢ spranenuert  HA = 605

KJIK/KT.

5. Topstuast Bozma Ha oToruieHue moaetcsi or TOLI K TemIoBOMy IyHKTY JKHJIOTO paiioHa U BO3BPAIAETCS 0OPaTHO TI0
TpyOOIpoBoaamM auamerpoM 426/400 MM 1 AnmuHON 7 KM Kaxapli. CKOpOCTh ABMIKEHUS BOJBI B 00paTHOM
Tpybonposoae 1,4 m/c. Temnepatypnsiii rpaduk 150/70. {nst Toro, 4ToObI TeMmepaTypa BoAbI B TpyOONIpoBoax He
CHIDKaJIACh 0OJIbIIIE, YeM Ha 3 Tpajyca, MOHTUPYIOT TETUIOBYIO M30JISAIUIO. PaccunuTaTh TONIMHY CIIOSI U30JISIMH IS
JIBYX CITy4aeB: M30JISIIUS 13 MUHEPAILHOU BaThl M M3 0a3aJIbTOBOTO BOJIOKHA. OLIEHHTh SKOHOMHYECKYIO 3 QEKTUBHOCTh
M30JISIMH (TI0 3aTpaTaM Ha TOILIMBO 3a MEPHOJ AKCILTyaTauuu nu3ossiuun). OcHoBHBIE AonylieHus: CUUTaTh, 4TO
TETIOBBIC TTOTEPHU KOMIICHCUPYIOTCS CKUTAaHHEM TOIUTHBA B KOTEIHHOM ycTaHOBKE C K.IL.A. 80%. Cunrars, 9T0
K03(pPULIMEHTHI TEMIIOOTAAYH 0LOC B OKPYKAIOLIYIO CPey OJAWHAKOBHI I IPSMOT0o U 00paTHOrO H30JIMPOBAHHOTO U
HEM30JIMPOBAHHOTO TPyOOTpoBoioB u paBHeI 10 B1/(M2-K). TepMuueckiM CONPOTHUBICHUEM MaTepHalia CTCHKH TPYObl
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npeHeOpeyb, TEMIIEPaTypy CTEHKH CUMTATh PABHOM TeMIlepaType TeIIoHOocuTeNs. Temnonepeaady pacCUuThIBaTh B
NpUOTMKEHNH TUIOCKOH CTEHKH.

6. Onpenenuts CyTOYHYIO SKOHOMHUIO TOIUINBA, [OIYUYCHHYIO B PE3YIbTATE 3aMEHBI TYPOOYCTAHOBKH, pabOTaoIIEiH
TP HAYaBHBIX mapameTrpax napa p1=3,5 Mlla, t1=450°C Ha ycTaHOBKY C Ha4aIbHBIMH Mapamerpamu napa p1=30
Mlla, t1=650°C. laBnenus napa B KoHAeHcaTopax onuHakoBoe p2=4 klla MomHocTs ycraHoBKM N=50 MBT, Terora
cropanust Tormea QpH =30 M/[x/kr, a KI1/] naporeneparopos: craporo niur=0,8 u HoBoro nur=0,9. [lotepsimu Bo Bcex
OCTaJBHBIX YaCTSIX TYpOOYCTaHOBKH ITPEHEOPEYb.




