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

Kon
HHIUKATOpa

Muaukarop
JIOCTHKEHUS
KOMIIETCHIIUU

O1ieHOYHBIC cpe€acTaa

YHUBEPCAJIBHBIE KOMIIETEHIINA

YK-1 Cnoco6eH ocylmiecTBJISTh KPUTHYECKUI aHATIU3 MPOOJIEeMHBIX CUHTYallMid HA OCHOBE CHCTEMHOI0 M0IX0/1a, BLIPA0ATHIBATH CTPATETHIO IeHCTBHIA

Memooonozus u memoowvl HAYUHO20 UCCTe008AHUSL

VK-1.1 AHnanuzupyet Bormpocs! aiis mpoBeneHus 3adera
npobJIeMHYTO 1. Kak dhopmynupyercst Hay4HO-TEXHHYECKast PobdIema?
CHUTYallHIO KakK 2. Yro mpejacraBisieT U3 ceds MOJENb IPOU3BOACTBEHHOM cucTeMbl? CHOpMyYIUpyiTe OOIIUE TIPUHIIATIBI
CHUCTEMY, BBIABJIIAA €€ MOJIEIIUPOBAHUS.
COCTABIIAIOMINEG 1 3. Kak ocymectBisiercs: paspabotka paboueit runore3sr? Kakumu depraMu OHa XapaKTepH3yeTcs?
CBSI3U MEXy HUMH
YK-1.2 Kputnueckn [IpakTrueckue 3ananus
OILIEHUBAET [IpakTuueckoe 3aganue Nel
HaJIeKHOCTh Heo0xo0muMo 3aperucTpupoBaThes B CISAYIONIMX HAYKOMETpHUeCKrX 0a3a IaHHBIX M AJIEKTPOHHBIX OUOIHOTEeKAaX:
WCTOYHUKOB 1. PUHI] (e-library).
nHpOpMAIIH, 2. ORCID.
pabotaet ¢ 3. Mendeley.
MIPOTHUBOPEYHUBOI 4. KubepJlennnka.
uHdopmarmei us 5. Web of Science ResearcherID.
pa3HbIX UCTOYHUKOB, | [IpakTuueckoe 3ananue Ne2
omnpeaensiet npodenst | Haittu B 6ubnmotekax elibrary.ru u Ku6epJ/lenunka He MeHee 25 HCTOYHHUKOB IO TEME MarkuCTePCKO AUCCepTaIlru.
B MH(pOpMaIHH, Haiitu B Oubnmorekax ieeeexplore, elibrary.ru ne menee 15 aHrOA3bIMHBIX HCTOYHUKOB MO TEME MaruCTEPCKOit
HEOOXOIUMOH ISt muccepraui. OQopMUTH CIIMCOK JTUTEPATYPHI.
pereHus IpoOIeMHOH
CuTyallud, 1 Bomnpocs! a5 npoBeeHns 3a4eTa
HPOCKTUPYET 1. OG630p nuTEpaTypHBIX KCTOYHUKOB: IPUHIIUIIBI TIOCTPOCHUS, HA3HAYECHHE.
MIPOIIECCHI TI0 UX
YCTpaHEHHIO
YK-1.3 PaspabarbiBaet u Bormpocs! i1 ipoBeieHus 3a9€Ta;

COACPIKATCIBHO

1. Yro takoe nmpolieMHas CUTyallus U Hay4dHast ipodiema’?




Nupuxarop

Kon
JIOCTHKEHUS OrneHoYHbIE CpeCTBA

WHAMKATOpa
KOMIIETEHIINN
ApTyYMEHTUPYET 2. KakuMu 0COOEHHOCTSAMH XapaKTepU3yeTcss HaydHas mpobiema?
CTPaTCIuIo peIICHNA 3. Ilepeuncaure THIBI IPOOIEMHBIX CUTYALU, XapaKTEPHBIX JUI HAYYHOTO MCCIIEJOBAHMUS?
Mpo0IeMHOI 4. Kakue 3Tanbl MOXKHO BBIICIHTH B HAYYHOM HCCIICIOBAaHUN?
CUTyalnu Ha OCHOBE | 5 Yo takoe nexoMmnosuims nmpobnemsi? Kak ona ocymecTsisiercs?
CHCTCMHOTO 1 6. Kakue ypoBHH CIIOKHOCTH MPHUHSTO BBIAENATH MPHU KJIACCH(UKALUH UCCIIEIOBATENLCKUX 3a/1au?
MOKIMCIHTLTHAPHOL | 7 OxapakrepusyiiTe B 001eM BHJIE IPOIIECC HAYYHOTO PEIISHHS MPAKTHIECKOH MPOOIEeMEI.
0 TIO/IXOJIOB; CTPOUT
CIIEHApUH peaTH3aIiu
CTpaTeruu, Onpeenss
BO3MOJKHBIE PUCKH H
mpejparas ImyTH UxX
yCTpaHEeHHS

TIpoussodcmeennast - mexHoI02UYeCcKast NPaKmuKa

YK-1.1 AHanusupyer B nmepuoa npakTHKU CTYAE€HTHI JOKHBI U3Y4aTh CIEIYIOINE BOIPOCHL:
MPOOIIEMHYTO [lo mpenmpusTHIO B LIETIOM:
CUTYAITHIO KaK Bup BeIITycKaeMol 3aBOIOM MPOTYKITH, UCTOYHHUKH ITOJTy9aeMOT0 UCXOAHOTO MaTepHalia, TOIUIABA, JIEKTPOIHEPTHH,
CHCTEMY, BBISIBIISIA €e | BoJocHaOkeHus. TexHomornieckas CBsi3b OCHOBHBIX TIPOU3BOJICTBEHHBIX 11€X0B. BHYTpH3aBOACKOH TpaHCHIOPT.
COCTaBJISIONINE U Opranuszanus ynpasieHus 3aBoJIoM. [lepcrekTuBbI pa3BUTHS 3aB0OJIa M €0 3HaYeHHE JJI HApOJAHOTO XO3SHCTBA U A
CBSI3M MEXJTy HUIMU JTAHHOT'O TIPOMBIIIIIEHHOTO paiioHa.

VK-1.2 Kputnuecku [To m3ygyaemMoMy 1exy: XapaKTepUCTHKA arIOMEPAIIOHHOTO, TOMEHHOTO U CTAJICIUIABIIIBHBIX IIEXOB (KOJIMYECTBO U
OIICHUBACT MIPOU3BOANTEIHHOCTh METALTYPIMUECKUX arperaTos, IJIaH 1eXa, CXeMYy TEXHOJIOTHYECKOTO MPOLEcca, OCHOBHBIE
HAIeKHOCTD OTJIEJICHHUS 11eXa, CXEMY TPY30ITOTOKOB); XapaKTEPUCTHUKA BBIITYCKA€MOH MPOYKIINU, SJHEPTETUIECKHE CBOCTBA
HUCTOYHHUKOB MPOAYKIIUY U CHIPhs. TeXHUYeCKne yCIOBHS U CTAHIAPTHI HA BBITyCKaeMYIO IPOAYKIHIO. CBs3b C APYTUMU IIEXaMH,
MH(pOPMALIUH, OTITyCK 3HeproHocuteneil. Cxema yrpaBieHus IeXoM. TeXHUK0-3KOHOMUYECKHEe, JHEPreTHIEeCKHe ITOKa3aTeNn 1exa.
paboraer ¢ [lyTn ynydnieHns TeXHUKO-SKOHOMUYECKUX TMoka3aTeneil. [lepcrekTHBEhI pa3BUTHS YJHEPTETUIECKOTO X03HCTBA IeXa.
IPOTUBOPEYUBOM [TnanoBbIi oTAEN M OyXranTepus Luexa. M3ydeHne MaTepuaioB 10 JIAHUPOBAHUIO, TEXHHYECKOMY HOPMHUPOBAaHHUIO U

uHpOpMaLuen u3
Pa3HbIX UCTOYHUKOB,
oTpeJiesiseT MpooOebl
B HH(pOpMaImH,
HEOOXOIMMOH ISt
pereHus mpooIeMHOM
CUTYyalluu, U

opranm3anuy Tpyaa B rnexe. O3HakoMIieHHe ¢ paboTOoi MIIaHOBO-3KOHOMHUYECKON TPYIIITBI, C METOAAMH y4deTa
BBIIIOJIHEHHUS IIJIaHA OTJEIBHBIMU IIPOU3BOICTBEHHBIMU YUYACTKAMU M arperataMu. MeponpHsTHs 110 NOBBIIIEHUIO
MIPOU3BOAUTEIBHOCTH TpyJaa. TEXHUKO-3KOHOMHUYECKUE TTIOKA3ATEIH.

Jlex1uu 1 9KCKypcHur B IEPUOJT IPAKTUKH JOJKHBI CITIOCOOCTBOBATH PACIIMPEHHUIO TEXHUYECKOTO KPyro3opa CTyIEHTOB
B 00J1aCTH TEXHOJIOTHH, OPTaHU3AIMH 1 YITPABIEHUS MPOU3BOICTBOM. OpraHu3amys JeKInui 1 SKCKypCui
OCYILIECTBIISIETCS. PYKOBOAUTEISIMHA PAKTUKH OT MPeAnpHUsITUs U Kadeapsl. i ureHus JeKurii NpuriiamaoTcs
BEJlyIIUE CIIELUATIUCTBHI.




Nupuxarop

Kon
JIOCTHKEHUS OrneHoYHbIE CpeCTBA
WHAMKATOpa
KOMIIETCHIIUU
MIPOEKTUPYET Llenp oTuera — chopMHUPOBATH U 3aKPETINTh KOMIIETEHLINH, IPHOOPETEHHbIE 00YYarOIMMCS B Pe3yIbTaTe OCBOCHHUS
MIPOLIECCHI TI0 UX TEOPETUYECKUX KYPCOB U MOJTyYSHHBIC UM MTPU MPOXOXKIAECHUH MPAKTUKH. OTUeThl 00ydJaromuXxcs 0 MpaKTHKaM
YCTpaHEHHIO MO3BOJIAIOT PYKOBOAUTEISIM 00pa3oBaTeNbHBIX TPOrPaMM CO34aBaTh MEXaHU3MBI OOPATHOH CBS3M AJIS1 BHECEHUS
VK-1.3 PazpabateiBaet u KOPPEKTUB B 00pa30BaTEILHBIN MPOIIECC.
COZIEPIKATENHLHO [ToaroroBka oT4eTa BHIMOTHIECTCSI 00YYAIOLIMMCS CAMOCTOSITENILHO IO PYKOBOACTBOM PYKOBOAMTEIS IPaKTHKH. [1pu
apryMEHTHPYET HaNMCaHWK OTYeTa 00yUaloIMUICs JODKEH MoKa3aTh CBOE YMEHHE paboTaTh ¢ HOPMAaTHBHBIM MaTEpHAaIOM H
CTPATETHIO PEICHUS JUTEPATyPHBIMH UCTOUHUKAMH, a TAK)KE€ BO3MOXKHOCTh CUCTEMAaTH3HPOBATh U aHATM3UPOBATh (PAKTUUECKUI MaTepral 1
POOIEMHOI CaMOCTOSITEILHO TBOPYECKH €I0 OCMBICIINBATH.
CHUTyalluM Ha OCHOBE Copep:xaHue oT4YeTa ONpeAessieTcsl HHANBUIYaTbHBIM 33JJaHHEM, BbIIaHHBIM PYKOBOIUTENEM NpakTUKU. B mporecce
CHCTEMHOTO U HaMCaHMs 0TYETa 0OYUYAIOIIMICS TOIDKEH pa3o0paThes B TEOPETUUECKUX BOIPOCAX N30PaHHOM TEMbI, CAMOCTOSITEIBHO
MEKTMCIUIUIMHAPHOT | TPOAHAIM3MPOBATh MPAKTHYECKMI MaTepUall, pa3odpaTh H 000CHOBATH IIPAKTHIECKHE MPEITOKEHH.
0 MOAXOJIOB; CTPOUT
CLIEHapUH peanu3anuu
CTpaTeruu, Onpeenss
BO3MOJKHBIE PUCKH U
npejiaras ImyTH Ux
yCTpaHEeHHS
YK-1.2 Kputnuecku
OLICHHUBAET
HaJIeKHOCTh
HCTOYHHUKOB
nHpOpMAIIH,
pabotaer ¢
IIPOTUBOPEYNBOU

nHpOpMaIen u3
PasHBIX UCTOUYHUKOB,
OTIpENIEIISET TIPOOEITHI
B MH(pOpMAaIyH,
HEOOXOIUMOI ISt
pereHus mpooIeMHOM
CUTYyalluu, U
NPOEKTHUPYET
IPOLECCHI IO MX




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

YCTPaHEHHIO

VK-1.3

PazpabateiBaet u
coJepKaTeNIbHO
apryMeHTHpYyeT
CTpPATETHIO PEIICHHUS
MPOOJIEMHOM
CHUTyallUd Ha OCHOBE
CHUCTEMHOTO H
MEXAUCLUIIMHAPHOT
0 MOJIXO/I0B; CTPOUT
CIICHAPHH pealTU3aI[iu
CTpaTETHH, ONPEACIISIS
BO3MOJXKHBIC PUCKHU H
npejiaras Myt ux
yCTpaHEHHSI

YK-2 Cnioco0eH ynpasJiSiTb IPOEKTOM

Ha BCEX 3TAanax €ro }KU3SHEHHOIo NuKJjaa

HHHOGGL!MOHHO@ npeanpuﬁumameﬂbcmeo

YK-2.1 DopMynHpyeT Ha IIpumepHsIii IEpEUYEHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:
OCHOBE mocTaBieHHOW | 1. CymHOCTh U CBOWCTBA HHHOBALIHA.
poOJIEMBI IPOEKTHYIO |2,  Mojel MHHOBAMOHHOTO npotecca.
3aja4y U crocod ee 3. Poub peAnpruHUMATEs B MHHOBALIMOHHOM IIPOIECCE.
pCLICHUA 9EPE3 4. Knaccupukanys MHHOBALMIA.
pealisalmio 5. OcoOeHHOCTh MAPKETHHTOBBIX UCCIICOBAHUI ISl BBICOKOTEXHOJOTHYHBIX CTAPTAIIOB.
MPOEKTHOTO
6. OcoOeHHOCTH TIPO/IaXK MHHOBAIMOHHBIX TIPOYKTOB.
YHpaBIeHUS .
7. JKv3HEHHBIN [UKII IPOJIYKTA.
8. Teopus pelienus U300pETATENLCKUX 3a/1a4.
9. Teopwus orpaHuyeHmi
YK-2.2 PazpaOatrbiBaer IIpuMepHBIN IEpeYeHb MPAKTUUECKUX 3aJaHUIL:

KOHIICTIIIHIO MIPOEKTA B
pamKax 0003HAYCHHOM
npoOIeMBI:
(bopMyIHpyeT 1eb,

1) Tlpoanamusupyiite BiusiHUE GAKTOPOB MAKPO U MUKPO CPEJIBI HA KOMITAHHIO

2) CrnuianupyiTe pemeHns ¥ MEPONIPHATHS 10 KOMILIEKCY MapKETHHI-MHUKC (TOBAapHas, LIEHOBas, COBITOBAs U
KOMMYHHMKALIMOHHAsI TOJTUTUKN).

IIpoananu3upyiiTe OCHOBHBIE IPEUMYIIIECTBA BAILIErO POJIYKTA, @ TAKKE YKAKUTE OCHOBHBIE IIPOU3BOJICTBEHHBIE U




Kon
WHAWKATOpa

HMuaukarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

3aJa4¥, OOOCHOBBIBAET
aKTyaJIbHOCTb,
3HAYHMOCTb,
0KHMIa€MEBIE
pe3yJIbTaThl U
BO3MOXHBIE CEephl UX
MPUMEHEHUS

WHBECTHUIIMOHHBIE 3aTPAThI HA €TO Pa3padoTKy.

YK-2.3

PaspabarsiBaeT mian
peayin3anuy IpoeKTa ¢
y‘IeTOM BO3MOXXHBIX
PUCKOB pean3anuy U
BO3MO>KHOCTEH X
yCTpaHCHHMS,
IUIAaHUPYET
HEOOXOIUMBIE

pecypcsl

3ananus u3 nmpodeccHoHaTFHON 001acTH:

1) Cwmonenupyiite TOTpeGHOCTH NOTPEOUTENENA.

2) CocraBbTe MOJIENb MOTPEOUTENBCKOTO TIOBEICHMSL.

3) IlpaBoBbie HHCTPYMEHTHI IPHOOPETEHUS U KOMMEPLMATN3AIIMI HHTEIUIEKTYbHON COOCTBEHHOCTH.
4) CpencTBa HHAUBUYATU3AIUN IOPUTAICCKUX JIUIT

YK-2.4

OcymiecTBisieT
MOHUTOPHUHI X044
peanu3aliuy npoeKTa,
KOPPEKTUPYET
OTKJIOHCHHs, BHOCHUT
JIOTIOJTHUTETbHBIE
WU3MEHEHUS B IUIaH
peanu3aiuy NpoeKTa,
YTOUHSET 30HBI
OTBETCTBEHHOCTH
Y4aCTHUKOB IIPOCKTA

IIpumepHsIii IEpedeHb NPAKTUYECKUX 3aJaHU:

1) CocraBbTe GHOKET MEPOTIPHUATHH MO BHIBOJY IIPOYKTA HA PHIHOK.
2) MeTopl pa3paboTKH TIPOYKTA.

3) Ouenka ypoBHs TOTOBHOCTH TEXHOJIOTHH.

4) TIpoBeCTH IATEHTHBIN MOUCK

YK-2.5

Ilpennaraer
MPOLETYPHI U
MEXaHU3MBbI OLICHKH
KayecTBa MMPOEKTa,

UHPPACTPYKTypHBIE
YCIIOBHSL ATt

IIpumep TecToBOTO 337aHU:

1. BeiGepute npaBuwibHbIN 0TBeT. CTapTam — 3T0

a. HEJIJaBHO IMOSIBUBIIASICA KOMIIaHUS

0 ManeHbKask KOMITaHUS

B.HOBas koMmmanus B cepe IT

I . BpeMeHHasl OpraHu3anusi, Co3ianHasi 1Jisl MoMcKa OM3HeC-MOIENH




Nupuxarop

Kon

IOCTHIKEHHUS O1neHOYHbBIE Cpe/ICTBa
WHAWKATOpa

KOMIIETEHIINH

BHEAPEHUS . BCE OTBETHI BEPHBIE

PE3YJIbTATOB IIPOCKTA

2. BeiOepuTe mpaBUIIbHBINA OTBET. YTO MOHMMAaETCs IO HOPMOH 10X0/a, IpUEeMIIEMO Uil HHBeCTOpa?
a. COOTHOILIEHHE NPUOBLUIN U CPEACTB, MHBECTUPYEMBIX B MPOCKT;

0. COOTHOIIICHNE MHBECTULIMOHHBIX 3aTPaT U NPUObLIN

B. COOTHOULIEHHE YUCTOr'0 0X0Ja U CPEACTB, HHBECTUPYEMBIX B IIPOEKT

OKoHOMUKa U ynpagneHue npousso0Cmeom

YK-2.1

DopMynHpyeT Ha
OCHOBE MOCTaBJIEHHOMI
MIPOOIIEMBI TTPOEKTHYIO
3aJa4y | Crocoo ee
peleHus yepes
peamzanuio
MIPOEKTHOTO
YIpaBIECHUS

YK-2.2

PaspabartbiBaeT
KOHIIETILINIO TIPOEKTA B
paMKax 0003HaYEeHHO
npoOJIeMBbI:
(bopMyIHpyeT 1eb,
3a71a4M, 000CHOBBIBACT
aKTyaJIbHOCTb,
3HAYHUMOCTb,
OXKHJIaeMBbIe
pe3yJbTaThl U
BO3MOXHBIE Cephl UX
PUMEHECHUS

YK-2.3

PazpabarbiBaeT mian
peanu3auy IpoeKTa ¢
y‘IeTOM BO3MOXHBIX
PHUCKOB peanu3anuu u
BO3MO>KHOCTEH HX
YCTpaHCHWSI,
IUIAaHUPYET

IlepeueHs TeOpETUUECKUX BOIIPOCOB:

1.IIpoexrt. [Iporpamma. [IpoekT u mporpaMMbl Kak OOBEKTHI YIIPABIEHUS, UX XapaKTePUCTHKH.

2.1lenu u cTpareruu npoekta. B3auMocBs3b Lenel U 3a7a4d NpoeKTa.

3.Ctpyktypbl npoexTa. [IpuHIUIBI CTPYKTYPHOH 1€KOMIIO3UIINY POEKTa.

4 KvzneHHslid (UK ¥ Qa3bl poekTa. Pa3HOBUIHOCTH 1 IPUMEPHI JKU3HEHHBIX IUKIIOB POEKTOB.

5.CocraB u conepkaHue padoT OCHOBHBIX (ha3 )KM3HEHHOTO LIMKJIAa IPOEKTA.

6.0OxpyxeHue npoekta. BHyTpeHHsIsI cpena npoekTa. BiausiHue okpyKeHUs Ha pa3Hble TUIIbI IPOEKTOB.

7.Y4acTHUKHU TpoeKkTa. Poib 1 QyHKIIMN OCHOBHBIX YYaCTHHKOB.

8.Komanna npoekta. OCHOBHBIE 3aa4d KOMaH bl IpoekTa. DopMUpOBaHUE U PA3BUTUE KOMAHAbI IPOEKTA.
9.¥Vnpasmsronuii npoektoM. CoBpeMeHHbIE TpeOOBaHMsI K MeHepKepy npoekTta. KBannpukanus u ceprudukanys
MeHe/Kepa MPOeKTa.

10.PykoBoactBo 1 muaepctBo. Ctunu pykoBoacTBa. Ctuim nmuaepctsa. Paznmmane Mexay ynpaBieHUEM U JIHIESPCTBOM.
11.Opranu3zaniMoHHbIe CTPYKTYPBI IPOEKTa. BUabl OpraHu3aliuoOHHBIX CTPYKTYP: (GYHKLIHUOHAIBHAS, IPOEKTHAs,
MaTpU4Hasi, CMEIIaHHasl.

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

13.MH(opMaiMOHHBIE TEXHOIOTUH B IIpoekTe. IIporpaMMHbIe cpeacTBa Ui ypaBIeHUN IPOSKTaMH.
14.I1poekTHO-OPHUEHTHPOBAHHOE yTIpaBieHre. TUIbl U BUABI OpraHU3aIUil, MIPUMEHSIONNX TPOEKTHO-OPUEHTHPOBAHHOE
yIpaBJieHHE.

15.ITlpumenenue ynpasieHus nmpoekraMu. OCBOEHHE U UCIIOIB30BAHNE YIIPABJICHUS IPOEKTaMH B OpraHU3aLUN.
OcoOenHocTH YTIpaBiIeHNs IPOEKTaMH B COBPEMEHHBIX yCIIoBUsSX Poccum.

16.Cramuu iporiecca YmpasiieHus rmpoektaMu. OCHOBHBIE 33]1a4H, pEIIacMble Ha pa3HBIX CTAIUAX YIPABICHUS IIPOEKTa.
17.YnpaBneHue mpeaMeTHON 00JIaCThIO TIPOCKTA.

18.YmpaBienne npoeKTOM IO BpEMEHHBIM ITapaMeTpam.

19.YnpaBieHne CTOMMOCTBIO M (PUHAHCAMH TIPOCKTA.

20.YmpaBneHue kauecTBOM B nipoekte. CTaHAapThl KayecTBa ynpasieHus npoektom cemeiictsa MCO-9000.
21.YnpaBieHHue pUCKOM B IIPOEKTE.




Nupuxarop

Kon
JIOCTHKEHUS OrneHoYHbIE CpeCTBA
WHAMKATOpa
KOMIIETCHIIUU
HE0OXOMMBIe 22.Y1paBieHHue TIepCOHAIOM B TIPOCKTE.
pecypchl 23.YmpaBnenre 0e30MacHOCTHIO B IPOEKTE.
24.VYnpaBieHue NOCTaBKaMU M KOHTPAKTAMHU B IIPOEKTE.
25.Y1paBieHue n3MEHEHUSIMHA B ITPOCKTE.
26. [IpenBaputenbHas OLEHKA BAPUAHTOB MIPOEKTA
27. TeXHUKO-?KOHOMHUYECKOe 000CHOBaHUE 1eJIeCO00Pa3HOCTH U (PMHAHCOBOM peatn3yeMOCTH POEKTa.
28. UnTerpanpHble mokazarenn 3)(HEeKTUBHOCTH MPOEKTA: CPOK OKYIAeMOCTH U JUCKOHTUPOBAHHBIN CPOK OKYIIaeMOCTH,
YHUCTBIN TUCKOHTHPYEMBIN JOXOJ, BHYTPEHH:A HOPMa JOXOJHOCTH, HHIEKC TOXOIHOCTH.
29. OneHKa pUCKOB MPOEKTA M UX CTPaXOBaHUE.
30.Ympasnenue npoektamu 3a pyoexxkom. YII kak cnenmanpHast 061acTh MpodhecCHoHANBHOM nesTenbHOCTH. CUCTEMBI
cepruduKanuy.
31.Yupasnenue npoektamu B Poccun. Poccuiickas Acconmanyst Y paBieHus MPOeKTaMU. 3a7jau U MePCIIeKTUBbI
pa3BUTHUS YTIpaBIeHUS IPOEKTaMHU.
32. UcTopus U TEHACHLIUH Pa3BUTHS B YIPABICHUH IPOEKTOM
YK-2.4 OcymiecTBinsier IIpakTrHueckoe 3aaHue:
MOHHMTOPHUHT X0Ja 1. Onpenenuts KU3HSHHBIN UK U (a3bl MPOCKTa
peanu3alyu NPpoeKTa, | 2. Pa3paboTaTh MpOrpamMMy OCYIIECTBICHHS HHHOBAIIMOHHOM IS TEIbHOCTH B OPraHU3aI[MU U OLCHHUTD €&
KOPPEKTUPYCT 3¢ (HEKTUBHOCTD
OTKJIOHCHHUS, BHOCUT 3. PaspaboTka KOHIIENIUH IIPOEKTa
AOUOTHATEILHBIC 4. TInaHupoBaHWE YIPABJSEMBIX IAPAMETPOB MPOEKTA: POIOIKUTEILHOCTH, CTOMMOCTH, KauecTBa. [ lIaHupoBaHue
VSMCHCHUS B TITaH peCypCHOro obecreyeHus MpoeKTa
peansaiiu poeKTa, |5 Co3aTh MPOEKT C MOMOIIBIO IPOrPaMMBI JUIsl ITAHMPOBAHKS 1 YIPaBJIeH s IpoekTaMu Project Libre
YTOYHSIET 30HBI
6. OuEeHHUTHL CTOUMOCTh POEKTA
OTBETCTBEHHOCTH
7. OUeHHUTD PHCKH Pean3aliy IIPOEKTa
YYaCTHUKOB MPOEKTa
YK-2.5 IIpennaraer

MIPOLEAYPHI U
MEXaHHU3MBI OLIEHKN
Ka4yecTBa IIPOEKTa,
MHPPACTPYKTypHBIE
YCIIOBHS JUIsS
BHEAPEHUS




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

pe3yIIbTATOB MPOCKTA

YK-3 Cnioco0eH opraHu3oBbIBATh H PYKOBOJAUTH Pad0Toii KOMaH/bl, BIPA0AaThIBasi KOMAHAHYI0 CTPATEruIo JJIsl AOCTHKEHHUsI MOCTABJICHHOM 11eJTH

HHHO(SCIZ{MOHHO@ npet)npunwwameﬂbcmeo

YK-3.1 BripabateiBaeT IIpumepHsIli IEpEUYEHb TEOPETUYECKUX BOIIPOCOB:
CTpPaTEeruio 1. Pacmpenenenue porneii B KOMaHze.
KOMAH/IHO# PabOTBI M |2, Pa3BuTHE KOMAHIBL.
Ha e€ OCHOBE 3. Co3znanue GU3HEC-MOJIEIIH.
Opranuzyer or6op 4. ®dopmanuzanys OU3HEC-MOIEIH.
HICHOB KOMARABI A\ 5 Tpapcdopmarus GU3HEC-MOICTH B GU3HEC-TLIAH.
AOCTIKCHUA 6. MeroauKy pa3sBUTHs CTapTara.
[IOCTaBJIEHHOH LIENU
7. Dramsl pa3BUTHS CTapTamna
YK-3.2 Henerupyer [IpumepHBIi IepedeHb MPAKTUYECKUX 3aJaHMI:
nonHoOMouHs 4ieHaMm | 1. Hapucyiite 10poXHYyr0 KapTy pa3BuTHs Baiero npoekra, ykazaB OCHOBHBIC BEXH, KOTOPbIE HEOOXOAUMO IIPONTH
KOMaH[bl 1 CTapTally B IPOLIECCE PA3BUTHUS CBOETO OM3HECA, BKIIIOYAsi HEOOXOAMMOCTh NPUBJICUEHUS (PrHAHCHPOBAHMUS, IPOLIECC
pacupenciisaeT J0paboTKU MPOAYKTA, paclIupeHre KOMaHIbl IPOEKTa, 3allyCK MapKeTUHIOBOM KaMIIaHUH U T.JI.
TOpy4EHHS, 2. Kak co3gath KOMaHIy
OpraHusyer u 3. XapakTepHCTHKH KOMaHIHOTO JIHIEpa.
KOPPEKTHPYET PaboTy |4, Kak MOTMBHpOBATH KOMaHIy?
KOMAaHBI, 1acT 5. KomaumHbIi ayX.
00paTHYIO CBS3b IO KoMar it muiep
pe3ynbpTaTam
YK-3.3 Opranusyer IIpuMepHBIi IEpeYeHb MPAKTUYECKUX 3aJaHUI:
o0cyxaeHne 1. VYMHBIN KU3HEHHBIN UK TPOAYKTA.

pe3ynbTaToOB PaboTHI,
B T.4. B paMKax
JIUCKYCCUU C
IIPUBJICYCHUEM
ONIIOHEHTOB

2. Pacuer 11eHb! IMIIEH3UU U BUJBI TUIATEXKEH

3. IpoBejicHNE TIEPErOBOPOB IS 3AKIFOUEHUS KOHTPAKTA C HHYCTPUAIbHBIM 3aKa34uKOM
4. Metoms! orieHKH 3()(PEKTHBHOCTH MIPOEKTOB.

5. OueHKa MPOEKTOB Ha PAaHHUX CTAJMAX MHHOBAIIMOHHOTO Pa3BUTHS.

CocTaBbTe KapTy PUCKOB HHHOBAIIMOHHOTO TPOEKTa

OKoHOMUKA U ynpasieHue NPouU3so0Cmeom

YK-3.1

BripabatsiBaer
CTpPAaTEruIo
KOMaHJHOH paboThl U

[lepeueHs TE€OpPETUIECKHUX BOIIPOCOB:
1. Tlousite ynpaBiIeHIECKOTO PEIICHHS, IPUHIUITBI, (OPMBI U METOJIBI X TIPUHATHSI
2. TloHsiTHE W BUJIbI OPTaHU3AMMOHHON CTPYKTYPBI IPEIIPHUSITHS




Nupuxarop

Kon
JOCTIKEHHUS O1neHOYHBIE CPENICTBA
WHIUKATOPa
KOMIIETCHLIUI
Ha ee OCHOBE 3. TIpaBoBBIE OCHOBBI OpraHU3aIMK TPyaa. MOTHBAIHS TIEPCOHAIA.
OpraHu3yeT 0TOOp
YJICHOB KOMaH/bI JJIst
JOCTHKCHHUS
MOCTaBJICHHOH LIeNn
YK-3.2 Henerupyer [IpakTuyeckoe 3aganue:
MoJHOMOYHA WwieHaM | OnpeaenuTs :
KOMaH[pbl 1 1. CocTaB y4aCTHHKOB IIPOEKTa, UX OCHOBHBIE ()YHKLIH
pacnpenenseT 2. MeHemKep NpOEKTa, €ro poib U GYHKUIUH B IPOECKTE
MOpy4eHus, 3. Pa3paboTka opraHn3alioHHON CTPYKTYPHI YIIPaBICHHUS IPOSKTOM
OpraHusyeT u
KOPpPEKTUPYET paboTy
KOMAaH/Ibl, JacT
00paTHYIO CBA3b 110
pe3ynbpTaTam
YK-3.3 Opranusyer [IpakTHueckoe 3agaHue:
O6CY)K[I€HI/I€ PaCCMOTpI/ITe KOHKPETHBIC CUTYallul U HAITMIIUTE, KaK TOJIPKCH BECTH ceos PYKOBOAUTECIb:

pe3ynbTaToOB PaboTHI,
B T.4. B paMKax
JINCKYCCHU C
IMPUBJICYCHUEM
OTIIIOHEHTOB

Curyanus 1

Bb1 mopy4aere BBINONHEHHE 334aHUSI CBOEMY ITOIYMHEHHOMY, 3Hasl, YTO TOJILKO OH MOKET XOPOILO €ro BBIIOMHUTE. Ho
BIpPYT BbI Y3HAETe, YTO TOT MEPENOPYUHII 3aJjaHKe APYTroMY JIMITy, B pe3yJbTaTe 4ero 3aJjaHie K CPOKY He ObLIO0
BBITIOJTHEHO.

Bb1 BeI3BIBaeTE K ce0e B KAOMHET 000MX 1 TOBOPHTE:

Curyanus 2

BEb1 oTnanu pacniopsbkeHue, Kacaromeecs: penieHus mpodiaeMbl. Bail mogunHEeHHBIH He BBITIOIHIII 9TOTO PacTiopsHKEHUS,
HO pelui npodieMy 1mo-cBoeMy. Bel moHUMaeTe, 9To ero peleHue JIyylie Bamero.

Brl roBopure:
Curyanus 3
PykoBoauTens gaeT NOAYMHEHHOMY 3aJlaHHe MPHOOPECTH 000pyAOBaHNE ONpeaeneHHoN Mapku. [lomunHeHHBIH
IBITaeTCsl OOBSCHUTH, YTO 3TOT THIT 0OOPYAOBaHUS HE CTOMT NOKYNATh U M0 Kakoi npuunHe. Ho pykoBoautens
MIPUBOJNT BHEIITHE BECOMBIE APTYMEHTEHI B ITOJIb3Y CBOETO PEIIEHUS.

Uepes HEKOTOPOE BpeMsi MHEHHE TTOTYMHEHHOTO MTOATBEPKAaeTCA, M 000pyAOBaHUE 1eMOHTHpYeTCs. PykoBoauTens
BBI3BIBACT K ce0€ MOAYMHEHHOT0, YTOOBI IPOAHAIN3UPOBATh NPUUYHUHY HEYAaUH.

Yto BBl OTBETUTE HA MECTE MOUYMHEHHOT0?




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

Curyanus 4

Bamn HemocpeIcCTBeHHBIM HAaYaTbHUK, MUHYS Bac, Ja€T CPOYHOEC 3a/laHUE BallleMy MOTMMHEHHOMY, KOTOPBIH YK€ 3aHAT
BBIIOJIHEHHEM BAIllEr0 OTBETCTBEHHOIO 3aJaHusA. BhI U Balll HAaYaabHUK CUMTAETE CBOMU 3aJaHKs HEOTIIOKHBIMH.
Bri6epute HanbojIee MpHEMICMBII 1151 BAC BAPHAHT PELICHUS:

a) He ocIrapHBas 3a/laHue HaYaJIbHUKa, OyIy CTPOTO MPHJIEPKUBATHCS TOMKHOCTHON CYyOOPAUHAIIUH, TTPEIIIOKY
MOTYMHEHHOMY OTJIOXHUTh BBITIOJHEHHUE TEKYIIEH paObOThI;

0) BCE 3aBHCHUT OT TOTO, HACKOJIBKO JIJISl MCHSI aBTOPUTETCH HAYATBbHUK;

B) BBIPaXY IMOJTYMHEHHOMY CBOE HECOTJIACHe C 3a[JaHHEM HaYaIbHUKA, MPEIYTPEIKY €ro, 4To BIPE/b B MOJOOHBIX
ciiydasix Oyay OTMEHSTh 3aJlaHusl, IopydaeMbie eMy 0€3 COTJIacHs CO MHOM;

T') B MHTEpecax Jieia NpeioxKy MOTYMHEHHOMY BBIOJHHUTEL HAYATYIO padoTy.

YK-4 CnocoGeH npMMeHSITh COBPeMeHHble KOMMYHHUKATHBHbIE TEXHOJIOTMH, B TOM YHCJIe HA HHOCTPAHHOM(bIX) fI3bIKe(aX), AJIsl AaKaJeMU4eCKOro u

npodeccHoHATBHOI0 B3aUMOIEHCTBUS

OcHo8bl HAYYHOU KOMMYHUKAYUU

YK-4.1 YcranaBnuBaet TeopeTrnueckue BOMPOCHI:
KOHTaKThl U 1. TlousTre HAyYHOW KOMMYHHKAIMH, CICIU(HUKA HAYYHOU KOMMYHHUKAIIHH.
OpraHusyer oOIeH!e |2, Bujpl M CpeicTBA HAYYHOH KOMMYHHKAIIUN.
B COOTBCTCTBUH C 3. DyHKIMU HAYYHON KOMMYHHKAIIUH.
HOTpe6H°C€’[MH 4. Knaccudeckue M MHHOBAIMOHHBIE (DOPMbI HAYYHOM KOMMYHHUKAIIUH.
COBMCCTHOH 5. Bimsinne HTP Ha Hay4HYIO KOMMYHHKAIHIO.
JeSITEIbHOCTH,
6. TocynapcTBeHHbIE CTaHAAPTHI B 00JACTH COCTAaBJIECHUS M OPOPMIIEHHS HAYYHBIX TEKCTOB.
WCIIOJIB3YsI
COBpEMEHHBIE
[IpakTHueckue 3agaHus:
KOMMYHHKAlIHOHHBIE . .
TeXHOTOTHH 1. Ilpaktuueckas padora Ne3 «IIprumMeHeHne BO3MOKHOCTEH COBPEMEHHOTO OHJIAHH-TIPOCTPAHCTBA B MPOLIECCE HAYYHBIX
KOMMYHHMKALIUI.
YK-4.2 Cocrapnsier genoByto | TeopeTuueckue BOMPOCHI:

JOKYMCHTalUIO,
CO3/1aeT pa3iInvHbIC
aKaJIeMUYECKUC WIH
npodeccruoHaIbHBIC
TEKCTBI HAa PYCCKOM U
WHOCTPAHHOM SI3bIKaxX

1. Crpykrypa u cTUIMCTHYECKHE OCOOEHHOCTH HAYYHOTO TEKCTA.

2. OcOoOEHHOCTH HAYYHOTO TEKCTa: [ATHPOBAHHUE, CCHUIKH Ha JIMTEPATYPHBIE HCTOYHHUKH.
3. OcoOeHHOCTH COCTaBIEH s OMOIMOrPagUUECKOrO CITUCKA.

4. TTuchbMeHHas Hay4IHass KOMMYHHKAIIUSI

5. HayuHasi cTaThsi: CTPyKTypa M 3Tallbl HAMCAHMUSL.

6. CTpyKTypa U cojiepskaHue OT3bIBa Ha HAYYHYIO paboTy

7. CTpyKTypa U CO/iep:KaHKe TE3UCOB.




Nupuxarop

Kon
JIOCTHKEHUS OrneHoYHbIE CpeCTBA
WHAMKATOpa
KOMIIETCHLIUI
. OTaIlpl HAMCAHMA U COJICPKAHUE PELICH3UH.
8. Jta armca COIIep)KAHHE PELICH3
YK-4.3 [Ipencrasnser TeopeTuueckre BOIPOCHI:
pe3ynbTaThl 1. VcrHas HayuHas KOMMYHHUKAIIHSL.
UCCIICIOBATENILCKOM M | 2, HayuHbiil oK1, [IpHHIMIIB, OCOOEHHOCTH U STAIbl HOATOTOBKH.
IIPOCKTHOU 3. OcOOEHHOCTH MOATOTOBKU CTEHI0BOTO JIOKIIAIA.
ACIATCIBHOCTH Ha 4. OcHOBHBIE 0COOEHHOCTH HAYYHOTO CTHJIS
Pas3In4IHbIX 5
5 . Hayunast nuckyccus kak MeToz pa3peleHns CIIOPHBIX PpodeM
MyOJINYHBIX N .
Y 6. OcHOBHBIE XapaKTEPUCTHKH HAYYHOM MOJIeMUKH. [IPUHIIUITBI U IPaBUIIa HAYYHOU MOJIEMHUKH.
MEPOTIPHSITUSIX N
porip ’ 7. Hay4Hblii criop: [eid U MOIXO/IbL.
y4acTBYeT B
aKaJIEeMUYECKUX U 0
MPOhECCHOHATBHBIX PaKTHYECKHE 3aAaHUs:
JUCKYCCHSX Ha 1. [IpakTiaeckas padora Nel «I[loaroroBka HAy9HOTO TOKIIAa.
2. IpakTuueckas padora Ne2 «I[1oaroToBKa T€3MCOB HAYYHOT'O JIOKJIAIOBY.
PYCCKOM U
MHOCTPAHHOM $I3bIKax
Hnocmpannwlii a3vik 8 npogeccuonanvHoll OesimelbHOCmu
YK-4.1 YcraHaBinuBaer
KOHTaKThI U
OpraHusyer ooOuieHne
B COOTBETCTBHUHU C [lepeueHs npakTUYECKUX 3aJaHUI
MOTPEOHOCTSIMU 1. CocraBbTe AMAJIOT U3 CIENYIOMINX PEIUIHK.
COBMECTHOM 2. UcnpaBpTe OMMOKHU B BU3UTHOM KapTOUKE.
JeSITeIbHOCTH, 3.CocraBbTe 110 00pasily CBOIO aBTOOHOrpaduio.
WCIIOJIB3YsI 4.IloaroToBbTe Mpe3eHTAIHIO O cebe.
COBpEMEHHBIE
KOMMYHHKalIHOHHBIE
TEXHOJIOTHH
YK-4.2 Cocrasnger aenoByio | [lepeuens nmpakTHUecKnX 3a1aHUi

JOKYMCHTalUIO,
CO3/1aeT pa3InvHEIC
AKaJEeMHUYCCKUEC NN
npodeccruoHaIbHBIC
TEKCTHI HA PyCCKOM U

I.HpO‘-ITI/ITe TEKCT U JOIOJIHUTE €ro NpEaAIOKCHHBIMUA CJIOBAMU.

2.IlpounTaiiTe TEKCT U ONPENETUTE, SBISIETCS BEICKa3bIBAHNE UCTUHHBIM MM JIOXKHBIM.
3.IIpounTaiiTe AUAJIOT U JOIIOJTHUTE HEOCTAOIIMMHE PETUTHKAMHU.

4.BeiOepuTe HAMITYYIINKA OTBET JJIS1 KQXKI0TO BOIIpOca

5.CocraBbTe 110 00pasily 3asBJICHUE O IPHEME Ha padoTy.




Nupuxarop

Kon
JIOCTHKEHUS OrneHoYHbIE CpeCTBA
WHAMKATOpa
KOMIIETCHIIUU
MHOCTPaHHOM s3bIKax | 6. [loAroroBbTe cOOOILICHNE/ IPE3EHTALINIO 110 OXHOW U3 IPOHAEHHBIX TEM, OIIUPAsICh HA COOTBETCTBYIOLINE JIEKCUIECKHUE
BBIPaXKECHMUS.
YK-4.3 IIpencrasmisier
pe3yabTaThl
HCCIIE0BATEIbCKON U
MPOEKTHOU [lepedyeHb NpakTHUECKUX 3aJaHUN
JIEATENBHOCTH Ha 1.CocraBbTe co00LIEHNE, ONUPAsICh HA HCTUHHBIC YTBEP)KICHUS U3 MPEJIOKEHHOTO CITUCKA.
Ppa3JInYHbIX 2. Paconosxute yacTu MucbMa B MMpaBUJIBHOM ITOPAOKE.
MyOJINYHBIX 3.IloaroroBbTe COOOIIEHNE/TIPE3CHTALIMIO TI0 OJHOM U3 MPOMICHHBIX TEM, OMUPAsICh HA COOTBETCTBYIOILNE JICKCHUECKHE
MEPOIPHATHUSAX, BBIPAKCHMUS.
y4acTBYeT B 4 Ilpountaiite TeKCT NpodhecCHOHATHHO-OPUEHTUPOBAHHOTO XapaKTepa, IIePEeBeIUTE €ro OCHOBHBIC U/ICH H OTBETHTE Ha
aKaJeMHUYECKUX U BOTIPOCHI.
npodecCHOHANBHBIX 5. CocTaBbTe NMCHMEHHO aHHOTALMH K TEKCTaM MPOQecCHOHATBHON TEMaTHKH.
JUCKYCCHAX Ha
PYCCKOM H
WHOCTPAHHOM SI3BIKAaX
Ilpoussodcmeennas - nedazocuieckas NPaKmuKa
YK-4.1 VYcraHaBiuBaeT IIpakTrka MarucTpaHTOB IPOBOANTCS B paMKaxX OOIIEH KOHIENUN MaruCTePCKor moAroToBku. OCHOBHAS HIes
KOHTaKTHI U MPaKTUKH, KOTOPYIO TOJDKHO 00ECTIEYHTh €€ CoJiepiKaHKe, 3aKiIoyaeTcsl B OpMUPOBAHNHU TEXHOJIOTHUECKHX YMEHUH,
OpraHu3yeT O6H.[€HI/Ie CBs3aHHBIX C nez[aromquKoﬁ JACATCIIBHOCTBIO, @ TAKIKE KOMMYHHUKATHBHBIX YMGHHﬁ, OTpaXarouux BSaHMOHeﬁCTBHH C
B COOTBETCTBHH C JmoAbpMU. Buaipl nesTenbHOCTH MarucTpanTa B poliecce MPOXOKACHUS MPAKTHKY IpearonaraoT GopMupoBanue u
NoTPeOHOCTSIMU Pa3BUTHUE CTPATErMYECKOT0 MBIIIEHUS, TAHOPAMHOIO BUICHUS CUTYallH, YMEHNE PyKOBOIUTH rpynnoi jronei. Kpome
COBMECTHOM TOTO, OHA CITOCOOCTBYET MPOIIECCY COIUATTN3AIMHY JINYHOCTH MAaruCTPaHTa, MEPEKIIFOUCHUI0 HAa COBEPIICHHON HOBBIN BH/T
JIeSATENBHOCTH, — MeJaroruuecKyo AeATeNIbHOCTh, YCBOCHHUIO OOIIECTBEHHBIX HOPM, LIEHHOCTEH npodeccud, a Takke GOpMHUPOBAHHIO
UCIIOIB3Ys MIEPCOHANBHON AEIOBOW KyJIbTYpPhl OYAYIINX MarucTpoB.
COBpPEMEHHEBIE B niporiecce nMpakTUKK MaruCcTPaHThl YYaCTBYIOT BO BCEX BHJIAX HAYYHO-TIE/IATOTUYECKOW U OpPraHU3alHOHHON PadoThI
KOMMYHHUKAIIOHHBIE BBITTyCKaromeil kadenpsl (Apyroro moapasneecHus CBoero By3a). [Ipu 3TOM B COOTBETCTBHUY ¢ WHIUBU Y ATEHBIM
TEXHOJIOTHH IUTAHOM, COCTABJIEHHBIM HAay4YHBIM PYKOBOAMTENIEM M YTBEPKACHHBIM 3aBeIyIOINM Kadeapol MPaKkTUKAHTHI H3Y4aloT:
VK-4.2 CocraBsieT IeNoBy0 |- COACpIKaHue, (hopMbI, HaTpaBJICHUS JACATEALHOCTH Kadeaphl: JOKYMEHTHI INIAHUPOBAHMS U yYeTa yueOHON Harpy3KH;
JIOKYMEHTAIIHIO, MPOTOKOJIBI 3aceAanus Kadeaphl; MJIaHbl M OTYETHI IIPEI0AaBaTe/Ieh; JOKYMEHTHI 110 aTTeCTAI[MH CTY/ICHTOB;

CO3aacT Pa3JINYHbIC
aAKaJCMHUYCCKHE UIIN

HOPMATHUBHBLIC U PCTIIAMCHTUPYIOIINEC NJOKYMCHTLIL Ka(benpm;
- y‘le6H0'M€TO,I[I/I‘lCCKI/IC MaTCpuabl;




Kon
WHAWKATOpa

HMuaukarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

npodeccruoHaabHBIC
TEKCThI HA PyCCKOM U
WHOCTPAHHOM SI3bIKaX

VK-4.3

IIpencrasnsier
pe3ynbTaThl
HCCIIEIOBATENILCKOM 1
IIPOEKTHOU
JIEATEIbHOCTH Ha
pa3InYHbIX
MyOIMYHBIX
MEPONPUATHUSIX,
Y4acTBYET B
aKaJeMHUUYECKHUX U
poheCCUOHATBHBIX
JIUCKYCCUAX Ha
PYCCKOM H
MHOCTPAHHOM A3bIKaX

- IPOTpaMMBbl YI€OHBIX JUCIHILINH, KypChl JEKINH, colepkaHue T1abopaTOPHBIX U MMPAKTHYECKUX 3aHITHI;

- HAYYHO-METOAMYECKHE MaTepUabl: HAyYHO-METOAMYECKHe Pa3paboTKU, TEMAaTHKY HAYYHBIX HAIIpaBICHUN KadeIpsbl,
Hay4YHO-METOANUYECKYIO JINTEPATYPY.

[To oxOHYaHUIO IPAKTUKH MPEICTABIAETCS OTUET.

Yuebnas - npakmuka no noay4eruro nepeudHblx Ha6blKo6 Hay’iHO-uCCﬂedOGame/leKOZZ pa60mbl

YK-4.1

YcraHaBiuBaeT
KOHTaKTHl U
OpraHu3yeT OOIeHUE
B COOTBETCTBHH C
MOTPEOHOCTSIMH
COBMECTHOM
JIeATeITLHOCTH,
UCTIONB3YS
COBpPEMEHHbIE
KOMMYHHUKAIIMOHHBIC
TEXHOJIOTHH

YK-4.2

CocraBisier Je0BYIO
JIOKYMEHTAIHIO,
CO3/IaeT Pa3INYHBIC
aKaJeEMHUYECKHUE WIIN

[TpumepHBIE BOIPOCHI, MTOISKAIINE TPOPAOOTKE B OTYETE IO MPAKTUKE U MPH IMOATOTOBKE K IPOMEKYTOYHOM
aTTecTaluu

1. U3yuuth 0OBEKT MCCIIEMO0BAHMS.

2. W3y4uTth mpeaMer Mcciaeq0BaHus.

3. Ha ocHoBe suTeparypHOro 0630pa yCTaHOBUTH aKTyabHBIE POOJIEMBI, XapaKTEPHbIE I 0OBEKTA U TIPEAMETa
HCCIICIOBAHUS.

Nzyants mocTymHble 6236l HAYYHOTO ITUTHPOBAHUS.

N3yunts gocTymHbie 0a3bl 00BEKTOB MHTEILICKTYaIbHONH COOCTBEHHOCTH.

BrLsiBUTh Hay4HbIE PaOOTHI, COOTBETCTBYIOIINE 3aaHHOM MTPEIMETHON 001acTH.

BBISIBUTB TaTEHTHI U CBUJIETENILCTBA, COOTBETCTBYIOIIUE 33/IaHHOM ITPEeIMETHON 00JIacTH.

[Ipoananu3upoBaTh METOIBI, HCIIOIH30BAHHBIC B HAMIEHHBIX paboTax, sl peIeHus 3a7a4, CX0KUX C 3aTaHHOM.
Ha ocHoBe aHanu3a nuTepaTypHbIX HCTOYHUKOB BBISIBUTH JOCTOMHCTBA U HEJOCTATKU UCIOJB30BAHHBIX B HUX
METOJIOB JIJISl PEIICHUST MHTEPECYIOMIEH Bac 3aJaqm.

10. BuIsSBUTE yKe NIPEAIOKEHHbIE PELIEHHs TOJO0HBIX 3a/1a4.

©oN A




Nupuxarop

Kon
JIOCTHKEHUS OrneHoYHbIE CpeCTBA
WHAMKATOpa
KOMIIETCHIIUU
IpoQeCcCHOHATBHBIE 11. YcraHoBUTE MPOTHBOPEYHS B HAMIEHHBIX HAYYHBIX paboTax.
TEKCThI HAa PyCCKOM U
WHOCTPAHHOM S3BbIKaX | [[puMepHBIE BOMPOCHI, TTOIekKAIINE TIPOPAOOTKE B OTUETE MO MPAKTHKE H MPH MOJTOTOBKE K IPOMEKYTOTHOH
VK-4.3 IIpencrasnser aTTeCTaluu
pe3ybTaThbl 1. Tlpwu ucnonp30BaHNH AHTIIOS3BIYHBIX 0a3 TAHHBIX U HAYYHBIX CETCH HAWTH yUCHBIX, 3aHUMAIOIIUXCSI
HCCIICZIOBATENIBCKON M | ycclieJOBAHUAMU B 3a1aHHOM TIpeIMETHOM 00IaCTH.
NPOCKTHOH 2. 3anpocuTh TOJHBIE TEKCTHI HHTEPECYIONIMX BaC PabOT, €CIM 9T pabOoThI HE TPEICTABIECHBI B OTKPHITOM JIOCTYIIE.
ACATEILHOCTH Ha 3. 3amaBaTh aBTOPAaM BOIIPOCHI 110 COAEPKAHUIO MX paboThl. OCTABUTH OT3bIB KAK MUHMMYM Ha OJIHY HAyYHYIO CTAThIO.
PasTHHBIX 4. Tlpu UCTIONB30BAHMH AHTIIOS3BIYHBIX 0a3 TAHHBIX W HAYIHBIX CETCH HAWTH YYEHBIX, 3aHUMAIOIHXCSI
MyGIMHbIX WCCJICIOBAHUSMY B 33JaHHOM MpeIMEeTHOM 001aCTH.
MCPOTIPHATHAX, 5. 3ampocuTh MOIHBIE TEKCTHI HHTEPECYIONIUX Bac paboT, €Cii 3TH paboThI He TIPEICTABICHBI B OTKPBITOM JOCTYIIE.
YHacTByeT B 6. 3amaBarh aBTOpaM BOIIPOCHI MO COACPIKAHHIO UX PAOOTHL.
aKaJeMHUYECKUX U
IPOGhECCHOHATHHBIX 7. OcraBuTh OT3bIB KAK MUHUMYM Ha OJHY HAYYHYIO CTaThIO.
JHCKYCCHSX Ha 8. CdopMynupoBaTh 11e]1b UCCIETOBAHUSL.
PYCCKOM 1 9. BbIsBUTH 331441, KOTOPBIE IOTPEOYIOTCS ISt IOCTUIKEHHS [IEJTU UCCIIEOBAHMS.
MHOCTPAHHOM SI3bIKAX HametuTs MeTOABI, KOTOpPBIE OYAyT UCIIOJIB30BaHbI I PELICHHUS TOCTABICHHBIX 3aad.
YK-4.2 CocraBisier JeI0BYIO
JIOKYMEHTAIIHIO,
CO3/1a€T pa3Iu4HbIe
aKaJeMHYecKre WIn
npodeccuoHanbHbIE
TEKCTBI HA PyCCKOM U
WHOCTPAHHOM SI3BIKAaxX
YK-4.3 IIpencrasmnser
pe3yabTaThl
HCCIIEIOBATENBCKON U
MPOEKTHOU
JIeATENBHOCTH Ha
pa3IMUHBIX
My OTMYHBIX
MEpPONPUATHSX,

y4acTBYET B
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aKaJIEMUICCKUX U
po(heCCUOHANTBHBIX
JUCKYCCHSIX Ha
pyCCKOM U

HWHOCTPAHHOM A3BbIKaX

YK-5 Cnioco0eH aHAJIM3MPOBATH M YYUTHIBATh Pa3Hoo0pa3ue KYJbTYP B Mpouecce MesKKYJIbTYPHOr0 B3aUMOAeliCTBHUSA

OcHOo6bl HAYYHOU KOMMYHUKAYUU

YK-5.1 OpueHTtupyercs B TeopeTnueckue BOMPOCHL:
MEXKKYJIbTYPHBIX 1. KiroueBble NPHHIMIBI MEXKIYHAPOJHOW HAYIHON KOMMYHHUKAITHH.
KOMMYHHUKAIUAX HA 2. OCOGEHHOCTH COBPEMEHHON HH()OPMAIIMOHHON CPeJibl HAYYHON KOMMYHHUKAIHH.
OCHOBC aHaT3a 3. DIieKTpOHHBIE OUOIMOTEYHBIE CHCTEMBI
CMBICIIOBBIX CBA3CH 4. PedeparusHble 6a3bl qaHHbIX Web of Science u Scopus, PUHLI,. Tlowck u ananus ua(GOpMaIum.
COBpPEMEHHOU
MOJUKYJIBTYPBI U
MOJIUSI3bIYUS
YK-5.2 Bianeet HaBbIKamMu TeopeTuueckre BOIPOCHI:
TOJICPAHTHOTO 1. Druka HayyHOM KOMMYHHKAIMU. HpaBCTBEHHBIE OCHOBBI HAYYHOW KOMMYHHUKALIHH.
NOBE/ICHMS ITPH 2. TlpaBwiia J€JI0BOTO THKETA B HAYYHON KOMMYHUKAIMH.
BBITIOJTHEHUN
npodecCHOHANTBHBIX
3a1a4
Hnocmpannulil a3vik 8 npogheccuonanbHou 0esmeibHOCmu
YK-5.1 OpueHTtupyercs B
MEXKKYJIBTYPHBIX .
IlepeueHs MpakTHUECKUX 3a1aHUI
KOMMYHHKALIUSIX Ha . .
1.IIpounTaiite 1 MpoaHANU3UPYNUTE TEKCT
OCHOBE aHaI3a (rpaMmaTHYecKre KOHCTPYKLIUH U KJIMIIE, XapaKTEPHBIE AJIs 1EJI0OBOM KOPPECTIOHICHIINH )
CMBICJIOBBIX CBSI3€H p PYKH » Xap p LA pp FICHIHH).
COBDEMEHHOI 2.IlocTaBbTe NpenIOKEeHUs B IPABUIIBHOM HOPSIKE, YTOOBI COCTABUTh AUAJIOTH.
P 3.Hamumure neixoBoe muchMo Mo YKa3aHHOM TeMe.
HOJUKYJBTYPBI U
TTOJTUSI3BIYNS
YK-5.2 Bunaneer HaBbiKaMu IlepedyeHb NpakTUUECKUX 3aJaHUI

TOJICPAHTHOI'O
IMMOBCACHUS ITPU

1.CocTaBbpTe CIUCOK CJIOB U BBIPAXKEHUI 0 YKA3aHHON TEME.
2.JlomonHATE TUANOT HEAOCTAIINMHU PETUTMKAMH, XapaKTEPHBIMHU IS AEIOBOTO OOIICHUSI.




Nupuxarop

Kon
IOCTHIKEHHUS O1neHOYHbBIE Cpe/ICTBa
WHAWKATOpa
KOMIIETEHIINH
BBIIIOJIHEHUU 3. CocraBbTe JI€JI0BOE MHCHMO, HCIIONB3YsS TPaMMaTHYSCKHE KOHCTPYKIMU M KITHIIE, XapaKTePHBIC JJIsl pEYeBOTO
po(heCCUOHANTBHBIX JTHKETA JEI0BOI0 OOILIEHUS.
3a1a4

YK-6: Cnioco0eH onpeesiTh U peaju30BbIBATh MPHOPUTETHI COOCTBEHHOI 1eATEIHHOCTH H CNOCO0BI ee COBEPIIEHCTBOBAHHUS HA 0CHOBE CAMOOLIEHKH

Memooonozus u memoowvl HAYYHO20 UCCTe008AHUSL

YK-6.1

Onpepenser
oOpa3oBarebHbBIE
MOTPEOHOCTH U
CHoco0bI
COBEPIIICHCTBOBAHHMS
COOCTBEHHOH (B TOM
qucie
pohecCHOHATHHON)
JACATCIIbHOCTHU Ha
OCHOBE CaMOOIICHKH

VK-6.2

Bribupaer u
peanusyer ¢
HCIIOJIb30BaHUEM
WHCTPYMEHTOB
HETPEPHIBHOTO
o0Opa3oBaHuA
BO3MOKHOCTH
pasBUTHS
npodecCHOHANTBHBIX
KOMIIETEHIIUN U
COILIMAIILHBIX HABBIKOB

YK-6.3

BricTparBaeT ruOKyto
poheCcCHOHANTBHYIO
TPACKTOPHIO C YUETOM
HAKOIIJICHHOI'O OIIbITa
npohecCHOHANBHOMN
JIeSITeTIbHOCTH,
JTUHAMUYHO

[IpakTrueckue 3ananus

[IpakTuueckoe 3aganue Ne7

Br1OpaTh U3 pe3ynbTaToB BRINOIHECHU | U 2 3amaHuii 4-5 craTei, Haubosee OJIM3KO MOIXOASIIUX MO0 TEMATHKE K
BallleMy Hay4HOMY HCCIIEIOBaHMIO. BRIIenuTh, KaKyto HOBYIO HH(POPMALUIO 00 00BEKTE U MPEAMETE UCCICAOBAHMS, a
TaKX€ UCIOJIb3YEMbIX METOaX Bbl U3 HUX y3HAJIH, 4TO, 10 BallleMy MHEHHIO, BaM HE00X0IUMO OyIeT U3yYUTh, B
TMIpOLECCe BHITOIHEHNUS HAyYHOT'O UCCIIEIOBAHNS.

Bomnpocs! a5 npoBeeHus 3a4era

1. Knaccuurkarus HayIHbIX KOH()EPEHIHIA.

2. Kaxk Haiitu uadopmaimio o HayuHbix KoH(epeHuusx? [1o KakuM KpUTepHsiM BHIOPAaTh KOH(DEPEHIIUIO IS yIacTHs?
3. Kak mogare MatepHaisl 1JIsi y4acTust B KOH(pEpeHIHu?

4. Bujpl u3aaHuil.

Kak knaccupuuupyroTcst W3AaHus 1Mo MPHHAIIC)KHOCTH K CUCTEMaM HAYyYHOTO [TUTHPOBAHHS?

[IpakTuueckue 3agaHus

[IpakTuueckoe 3aganue No§

OxapakTepu3yiTe 3HAUMMOCTh BBIIOIHIAEMOr0 BAMH HAyYHOT'O UCCIIEZIOBAHMS Ha Ballle CAaMOPa3BUTHE, TEKYIILYIO U
Oyay1yro nmpodecCHOHANBHYIO AEATEIbHOCTD, MOBBILICHHE KBANU(UKALMN 1 TPOPECCHOHAIBHBIN POCT.




Nupuxarop

Kon

IOCTHIKEHHUS O1neHOYHbBIE Cpe/ICTBa
WHAWKATOpa

KOMIIETEHIINH

A3MEHAIOLINXCS

TpeOOBaHUI PHIHKA
TpyJa U CTpaTeruu
JIMYHOTO PA3BHUTHS

OBHIEITPO®ECCHOHAJIBHBIE KOMIIETEHIIUN

OIIK-1 Cnoco0eH (popMy/JMPOBATh IeJIH U 3a1a4H MCCIeI0BaHNs, BHISABIATH NPHUOPHUTETHI PellleHUsI 3a/1a4, BHIOUPATH KPUTEPUH OLIEHKH

Memoodonozus u mMemoodvl HAYYHO20 UCCAEA08ANUS

OIIK-1.1 Ucnonp3yeT MeTobI Bormpocs! aiis mpoBeneHus 3adera
Hay4HOIO 1. Yro Takoe Hayka U Kakue (GpyHKIMH OHA BHIIOIHSIET?
HCCIICAOBAHUA I 2. Yto noHUMaercs moJ Hay4HOH JESITEILHOCTHIO U KaKUE 3TAITbl MOKHO BBIJICTUTH B HAYYHOM HUCCICAOBAHUH?
PpEHICHNA HPCV)@IGM 3. Yro Takoe mpobieMa M 3aa4a Hay4HOTO UCCIIe0BAHMS?
COBPCMCHHOU 4. Yo Takoe 0ObEKT M HpeaMET HAYYHOTO UCCIIEI0BAHU?
SHCpPreTHKHA 5. OOGIeHayYHbIe METO/IBI HCCIICIOBAHHS.
6. KOHKpETHO-Hay4YHbIE METOIBI HCCIIEOBAHMSL.
7. Kakue METOJIbl HCCIIEIOBAHMSI OTHOCSATCS K OMITMPHYECKOMY YPOBHIO?
OIIK-1.2 CrnocobeHn [IpakTuueckue 3amanus
thopmynpoBaTh IIpakTrueckoe 3ananue Ned

KPUTEPHHU OLICHKH
3¢ heKTUBHOCTH Iy TeH
pelieHus
MOCTABJICHHBIX 3a/1a4

Ha ocHoBe pe3ysbpTaToB, OJyYSHHBIX B 3aJaHUX 3, COCTaBUTh CUMIUICKCHBIH IUIaH SKCIIEPUMEHTA JUIsl ONIpee/ICHHS
TAKOTO 3HAYEHUSI pacxoioB B ropenkax 3 u 4 (dhakropsl X; 1 X,), IPH KOTOPBIX TEMIIEpaTypa B KOHTPOJIUPYEMOH TOUKE
JIOCTUTAET ONTUMAIBHOTO 3HAUEHUS Xy

Bomnpocs! ass mpoBeeHus 3adera

1. Jlnst uero uCmonb3yeTcs: CHMIDIEKCHOE TTAHHPOBAHHE SKCIIEPUMEHTA?

2. Kak cocTaBIsIeTCS] CHMILICKCHBIHN TUIAH SKCIIEPUMEHTA?

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

COGp@MeHHble I’lp06ﬂ€/l/lbl menjlodHepeemuKyu, menjiomexnuku u MeniomexHoI02uil

OIIK-1.1

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

IIpumepHOE npakTHYECKOE 3aJaHNE K aTTECTALIUH:

1. Onpenenuth KOIMYECTBO Mapa, BEIpabATHIBAEMOTO KOTIOM-yTHIN3aTOPOM, YCTAHOBIEHHBIM 32 MaPTEHOBCKOM
MeYbi0, a TAK)KE PACCUYUTATh TOJOBYIO 9KOHOMHIO TOIUIMBA (TIPUPOAHOTO rasa). MicxoaHble JaHHBIE: HaYabHas
temrneparypa ra3os trl = 700 °C; koneuHas temneparypa ra3os tr2 = 160 °C; o6bemHbIi pacxon razoB Vr = 12000
M3/4; naBieHUe napa, BblpabaThIBAEMOro KoTiIoM-yTunu3aTopom P = 40-105 Ila (40 aTa).

2. Onpenenuts SKOHOMHYECKYIO 9P (HEKTUBHOCTD IPUMEHEHHSI TEIJIOBOW M30JIAIIMK NAPONPoBoa. CXO/IHbIE IaHHBbIE:
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BHYTpEHHHI ArameTp maporpoBoaa d1 =200 MMm; Hapy>KHBIN AraMeTp mapornpoBoaa d2 = 210 MM; TONIIIMHA W30JIAIAN
(mutakoBatel) U3 = 50 Mm; AuameTp TpyoonpoBoaa B u3oisinuu d3 = 310 mm; anura naporposoaa 1 = 100 wm;

ko3 dunment rermnooraaun ot napa k crenke ol = 80 Bt/(m 2 °C); k03 UIHMEHT TEMI00Ta41 OT IOBEPXHOCTH
MaponpoBo/ia K OKpykaromemy Bo3ayxy a2 = 8 Br/(m 2 °C); nasnenue mapa B nmapomnposose Pn = 10-105 ITa (10 ara);
TeMImeparypa neperperoro napa tae = 400 °C.

3. CocraButh TemIoBoii Oananc u paccuurarh KITJI neynoil ycTaHOBKY O THIIM3AIUK TEIUIOTHI YXOIAIIMX Ta30B H C
YTUIM3AaLUEH TETIOThl YXOISIIUX T'a30B 3a CYET NIPUMEHEHHS TeTI0(UKALIMOHHOT0 SKOHOMal3epa. McxoaHble JaHHbIE
MPOM3BOJUTENBHOCTH KO PHUIMEHT N30BITKA BO3AyXa B paboueii kamepe o = 1,1; TemrepaTypa AyTheBOTO BO3AyXa tB =
30 °C TeopeTHuecKui pacxoa Bo3ayxa s ropeHus o VB = 8,5 M 3 /M HauanbHas TemrepaTypa 3aroroBok M = 20 °C;
KOHEYHas TeMIiepaTypa HarpeTsix 3arotoBok t'"'mM = 700 °C; 00beM mpoayKTOB cropanus (yXoAsmux ra3o) Vr =10 m 3
/M 3 ; Temnepatypa torumsa tt = 20 °C; TermoeMkocTs TormnBa Ct = 1,26 xJIx/(kr © Temrieparypa yXoIsIIux ra3oB: 0e3
YTUIIU3aUH TEIUIOTHI ¢ yTuin3anue Temnotsl t"yx = 150 °C.

4. OrmpenenanTs KOIMIECTBO 00Pa3yIONIMXCsI BOISHBIX TAPOB BCKUIIAHUS B cenaparope. VIcXoaHble JaHHbIe: IaBICHHE
KOHJIeHCaTa, roctynaroiero B cemapatop P1 = 0,6 Mlla (6 ara) mpu tarl = 158,1 °C; naBnenne B cenmapatope P2 = 0,2
MIla (2 ara) npu tan2 = 120 °C; sHTanenus mapa i" = 2706,9 k/x/kr; pacxon konaencara Gk = 10000 kr/4 (2,8 kr/c).
5. TemroTexHONMOrNYECKasl YCTAHOBKA CHA0XKAETCS MAPOM M3 ApoIpoBo/Ia, uMerorero aasienue P1. C moMompo
peayKIMOoHHOTO 34 KilanaHa JaBieHue cHmkaeTcs 10 P2. Pacxon mapa D = 10 1/4. OnipenenuTs MOTEPIO SHEPTHUH U
TOTUIMBA B pe3yNbTaTe ApoccenupoBanus napa. Mcxomusie nannsie: [lapamerpsl mapa B maponpoBoje: naBnenue P1 =
1,2 Mlla, Temnepatypa napa tne = 216 °C, sHransnus napa ine = 2913 k/[x/kr . [lapamerps! mapa B
TEIUIOTEXHOJIOTHYECKON ycTaHOBKe: naBienne napa P2 = 0,2 MIla; saransnus mapa i" = 2708 xJx/kr .

OIIK-1.2

Criocoben
bopmynupoBartb
KPUTEPHHU OLICHKH
a¢dheKTUBHOCTH TTyTeH
peleHus
MOCTABIJICHHBIX 33124

[IpumepHOE MpaKTUYECKOE 3aJaHUE K aTTECTALIUU:

1. DueproahGeKTHBHOCTH UCMOIB30BAHMS TPUPOAHOTO Ta3a. [[pUpOIHBIi ra3 Kak pecypc U SHEPTOHOCHTEITb.
TpaHCTIOPTHBIE M SHEPTETHYECKHE CBOMCTBA MPUPOAHOTO raza. CocTaB MPUPOTHBIX Ta30B M OCOOEHHOCTH €r0
npuMeHeHus. ['a30BbIe TOTPeOUTENN Ha MTPOMBIIIUICHHOM MPEINPUATAN. BO3MOXHBIE 3aMEHUTENH MTPUPOTHOTO Ta3a.
Bropuunble TOMMBHBIE Ta3bl, UX CBOMCTBA M BO3MOXXHOCTH 3aMEHBI IPUPOAHOTO raza. TemIoTeXHonornyecKue
NOTPEeOUTENH PUPOJTHOTO ra3a u UX XapakTepucThkr. OO0CHOBAHHOCTH HOPM MOTPEOIICHUS IPUPOAHOTO rasa.
O00CHOBaHHOCTH IPUMEHEHHS PUPOIHOTO T'a3a B TEXHOJIOTHUECKUX U SHEPreTHUEeCKX npoueccax. OueHkn

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

2. DueprodhHeKTHBHOCTD UCIIONB30BAHUS yIiiei. DHEPreTHIECKUE YIJIU U UX IPUMEHEHHE B TEIUIOAHEPreTHKE.
Pecypchl 1 cocTaBbl SHepreTryeckux yriein. OcoOeHHOCTH PUMEHEHUS yIilel pa3HBbIX COCTABOB U cBOiCTB. CIOCOOBI 1
METO/IBI ITOJITOTOBKU M CKUTaHus Torunea. Onenku agdekTnBHOCTH HcTionb30Banus yrieit. Kokcyrommecs yrim u
0Cc0OEHHOCTH UX NpUMEHEHHs.. PoJIb KOKCYIOIIMXCsI yIiIed B TOIIIMBHO-YHEPI€THUECKOM OajaHce MPEeINpHUsITHS YePHOU
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MeTamurypruu. [IoaroroBka KOKCyrOmUXCs yIiied K UCIIOJIb30BaHMIO B YEPHOW METAIITYPriuu. DKOJIOTHUECKUE TPOOIEMBI
MPUMEHEHUS YTiel B IPOMBIIICHHOCTU. be30TX0IHbIE TEXHOIOTHH CKUTaHus yriaeid. OcHOBHBIE MPOOIeMbl U HAyYHBIE
3aJauil MPUMEHEHHUS YTIIeH B IPOMBIIUICHHOCTH.

3. TemIoBbIe HMEKTPHIECKAE CTAHIINH TPOMBIIUICHHBIX MPEANPUITHI U IPOOICMBI KOTEHEPAIINH SIIEKTPUYECKOM
sHEeprud. Mecto u poib NpoMbIIIeHHBIX TOC B TEIIO3HEPTeTUIECKOM KOMILIEKCE MPOMBIIUIEHHOTO MPENIPUSITHS.
Tunbel TEIIOBBIX AIEKTPUUCCKHUX cTaHIUi. [lapoTypOMHHBIC CTAaHIIMK U UX CTPYKTYpa. OCHOBHBIC TEXHHUUYECKUE
cuctembl TOC. Aranu3 a¢dexruBHOCcTH HKIOB TOC. [IpobieMb! KoreHepalin AIeKTPUIeCKON SHEPTHH B
npomeblienHocTH. Hanpasnenus noseimenus 3gdexkruHoctr TOC. [Ipobiembl 1 IepCIeKTUBBI Pa3BUTHUS U
COBCPUICHCTBOBAHUA OCHOBHOI'O O6Op}IILOBaHI/IH DJICKTPUYCCKUX CTaHHI/II\/'I M TEXHOJIOTHYECKHNX cxeM. OCHOBHEIE
po0JeMbl U HayYHbIE 3a/1a41 TIPOMBILIUIEHHOTO IPOU3BOJICTBA AIIEKTPOIHEPTHH.

4. TlepCreKTUBBI HCTIOIB30BAHMS HETPAJUIIMOHHBIX M BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH ISl SHEPTOCHAOKEHHSI
O6’IJCI[I/IH€HHI)IX 1 aBTOHOMHBIX HOTpC6I/ITCJICI7L OHpCI[CJIeHI/IC HETPAAUIIMOHHBIX U BO300HOBJISIEMBIX HCTOYHUKOB
sHeprud. OCHOBHBIE XapaKTEPUCTUKN UCTOUYHUKOB 3Heprun. HeTpaauimonHsle 1 BO30OHOBIIIEMbIE HCTOYHUKY SHEPTUH
Y TOIUTMBHO-3HEPIreTHUECKUE OanaHChl IPOMBIIIICHHBIX MPeAnpusATuii. OLeHKH BO3MOXKHOCTH HCIIOIb30BAHUS
HETpAaJUIIUOHHBIX U BO300HOBIIIEMBIX HCTOUHUKOB OHEPTHUU B IPOMBIIIIJIICHHOCTH. OHCHKI/I 3(1)(1)CKTI/IBHOCTI/I
WCIIOJIb30BaHMS HETPAIUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTUH B IIPOMBIIITIEHHOCTH. OCHOBHBIE TPOOJIEMBI
Y Hay4yHbIE 3a/1a41 MCIIOIb30BAHUS HETPAAULMOHHBIX U BO30OHOBIISIEMBIX HICTOYHUKOB 3HEPTHH B IPOMBILIUIEHHOCTH.

5. DHeprocHabkeHue, 3HeprocoepexeHre u SHepro3hHeKTHBHOCTH MPOMBIILIEHHOT0 KoMIuiekca. OnpeeeHne
SHEProcHa0KeHHUs, SHeprocoepexeHns 1 IHeProdH(HEeKTUBHOCTH NPOMBILIUIEHHOTO KoMIulekca. OCHOBHBIE 3aJa4u U
po0JIeMbl IPOMBIIIEHHOTO SHEProcHa0KeHUs. AHAaIN3 SHEPreTHUECKUX OanancoB npeanpuatus. OCHOBHbIE 3aaudl U
MPOOJIEMBI SHEPrOCOCPEIKECHHUS B IPOMBITIIEHHOCTH. OCHOBHBIC 3a/1a4¥ U IIPOOJIEMBI TIOBBIIIICHHUS
9Heprod((HEeKTUBHOCTH TEIIOIHEPTETHYECKOTO U TEIUIOTEXHOJIOTHIECKOTO 000pyAoBaHus. B3aumocss3u
SHEProcHabKeHus1, SHeprocoepexenus 1 s3HeprodppexTuBHOCTH. OCHOBHBIE POOJIEMBI U HAYUHbIE 3aJa4l
SHEProcHAOKEeHHUs, SHEprocOepexeHrs: 1 IHePro3HHEeKTUBHOCTH B IPOMBILIECHHOCTH.

6. QHCPFCTI/IKa, OKOJIOTHA U DKOHOMHKA B IPOMBINIJICHHOCTH. HpOMLIIHJ'IeHHOG MMPOU3BOJCTBO U €0 SHEPIreTUICCKUE,
9KOJIOTHYECKHE U SKOHOMHYECKHE acTeKThl. B3aMOCBsI3b SHEPreTHUeCKUX, IKOJIOTHIECKUX U SKOHOMHUYECKHX
XapaKTePUCTUK MPOMBILIICHHOTO MPpou3BoACcTBa. Kputepun 3 peKTHBHOCTH SHEPreTHUECKUE, IKOIOTHIECKHE U
YKOHOMHUYECKHE ¥ UX B3aUMOCBS3b. DKOJOTHYECKHE TIPOOIIEMBI TETUIOOHEPIeTUKN 3a1a4u pa3paboTKu OE30TXOMHBIX,
5HEepProd3((HEeKTUBHBIX U FKOJOTHUECKH YHCTHIX TEXHOJOTHN. 3a1aun 3HeproodecneyeHrs: 6€30TX0HbIX TEXHOIOTUH 1
KPUTEPHU MUHUMYMa SHEpronoTpedieHus. 3aaun nepepaboTku HaKOTUIEHHBIX 0TX0/10B. OCHOBHBIE MPOOJIEMBI U
HaY4HbIC 3aJa4M COBCPUICHCTBOBAHUA JSHEPIrE€TUYCCKUX, DKOJIOTMYCCKUX U OKOHOMHUYCCKUX aClICKTOB IIPOMBIIIJICHHOT'O
HPON3BO/ICTBA.

7. CucreMsl MPOU3BOJICTBA H pacmpe/ielieHus TerioTbl. CTPYKTYpa CHCTEM IPOMBIILIEHHOTO ¥ KOMMYHAJILHOTO
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TertocHa0xeHus. TeroBbIe CTAHIIUK MTPOU3BOJICTBA TEIUIOTHI. THITBI ICTOYHUKOB TETIOBOM SHEPTUU B
MPOMBINUICHHOCTU. D((HEKTUBHOCTD MPOU3BOJICTBA TEILIOBOW 3HEPTUU. TeIJIOBBIC CETH M TPAHCIIOPT TEILIOTHI B
MPOMBINIUICHHOCTA U KOMMYHAJILHOM X03siicTBe. [loTpeOuTeNnu TerioBoi 3HEPTu B MPOMBIIIJICHHOCTH U
KOMMYHaJIbHOM X03s1icTBe. [Ipobmemsr 3¢ hekTHBHOCTH TPOM3BOACTBA U IOTPEOIEHHUS TETITIOBOM SHEPTHH.
IenTpanu3oBanHOe TeruIoXIagocHa0)eHre. OCHOBHBIC IPOOJIEMBI U HAYYHBIC 3a/1a4H TEIUIOCHA0KCHHUS B
IMPOMBIIIJIICHHOCTH 1 KOMMYHAJIbHOM XO3SIUCTBE.

8. CucreMsl IPOM3BOJCTBA M PACIIPEIEIICHHUS CKATOTO BO3yXa U MPOIYKTOB €ro pasieieHus. CxKaTblii BO3IyX KaK
MIPOMBIIIUICHHBIH YHEPTOHOCUTEIb, €r0 OCHOBHBIC XapaKTePUCTUKH. MaciTalObl MPOU3BOACTBA CKATOTO BO3IyXa B
MPOMBINUICHHOCTA. CUCTEMBI IPOM3BOJICTBA CIKATOr0 BO3ayXxa. KoMmrpeccopHble ¥ BO3yX0yBHbIE cTaHIui. OCHOBHOE
000pyI0BaHKEe IPOU3BOICTBA CIKATOTO BO3yXa M MIPOAYKTOB ero pazneneHus. OneHkn 3G HekTHBHOCTH MPOU3BOICTBA
c)KaToro Bo3myxa. PezepBbl aHEprocOepekeHus B IPOU3BOACTBE CIKATOTO BO3yXxa. OCHOBHBIC TIPOOJIEMbI U HAYUYHBIC
3a]auyl MPOU3BOJICTBA CKATOT'O BO3yXa.

9. Ouenkn 3 PEKTHBHOCTH UCTIONB30BAHMSA TEXHUYECKOU BOIBI. OCHOBHBIE TIPOGIIEMBI M HAYYHBIE 33/1a91
MPOMBIIIIJICHHOTO BOJJOCHA0XKEHUSI.

Hcemopus nayku

OIlK-1.1

Ucnonp3yeT MeToabl
Hay4YHOI'O
UCCIEAOBAHUS IS
peteHus npodiaem
COBpPEMEHHOM
SHEPreTUKU

[IpumepHOE pakTHYecKOe 3aJjaHNe K aTTeCTallUuH:

1 [peamockUIKH BO3HUKHOBEHUS U pa3BUTHs Hayku. COCTaB U CTPYKTypa coBpeMeHHOU HaykH. [Ipo0ieMbl coCTOSTHUS 1
pasBuTus Hayku. [IpoBecTr MOKUCK IOTIOHUTENBHOM HH(GOPMAITUH 110 33/1aHHOM TeMe (paboTa ¢ bubmmorpaduaeckum
MaTepuanaaMH, CIIPaBOYHUKAMH, KATaJIOTaMH, CIIOBAPSIMH, YHIUKIIOTICTUSMH ).

2 Hayka B antuaHoM mupe. Maremaruka, pusnka, Texauka u punocodus ApesHero Mupa.llpoBectu mouck
JTOTIOTHUTENBHON HH(OPMAITUH 110 331aHHOU TeMe (paboTa ¢ OubMHorpaduIeckuM MaTepruaiaMu, CIIPaBOYHHKAMH,
KaTajoramH, CIIOBapsSIMH, SHIIUKIIOTICTUSIMH).

3 Hayka B Cpennue Beka. Hayka B apabckom mupe. BuzanTuiickas Hayka. 3amaiHOeBpoIielickas HayKa CpeIHUK
BekoB.[IpoBecTH IOMCK JTOMOTHUTENBHOW HH(OpMaIy 10 3a1aHHOH TeMe (paboTa ¢ Oubnaunorpaduyeckum
MaTepuaniaMH, CIIPAaBOYHUKAMH, KATaJIOTaMH, CIIOBAPSIMH, YHIUKIIOTICTUSMHU ).

4 Hayka smoxu Bo3pokaenus. 3apokaeHue COBpeMeHHOM Hayku. M300peTeHne KHUTronedaTadus. ACTPOHOMUS.
I'eorpadmueckne oTkpbITHs. [IpOBECTH IOUCK TOTOIHUTENBHOM HHPOPMAIH IO 33/IaHHOH TeMe (paboTa ¢
OoubnuorpaduueckuM MaTepragaMy, CIIPaBOYHUKAMH, KaTaJOraMu, CIIOBapsIMH, SHIUKIONEIUSIMH).

5. Hayka snoxu IIpocsemenns. Hayunast peBosonus B €cTeCTBO3HaHUM. Pa3BUTHE MaTeMaTHKU M €CTECTBO3HAHUS.
3apoxenrie poccuiickoi Hayku.[IpoBecTH MOUCK JIOMIOTHUTENEHON HH(DOpMAIMU 110 3a/IaHHOH TeMe (paboTa ¢
OoubnuorpaduueckuM MaTepraiaMy, CIIPaBOYHUKAMHU, KaTaJOraMu, CIIOBapsIMH, SHIUKIONEIUSIMH).

6. [Ipombinuiennas pesomtonusi. Pazputue Texuuku. CoBpeMeHHas Hayka.[IpoBecTu MOUCK JOMOTHUTENbHON
WH(OPMAITUHY 110 3a7aHHON TeMe (paboTa ¢ OubIMorpagUUecKUM MaTepralaMu, CIPaBOYHIKAMH, KaTajJoraMu,
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CJIOBapsIMH, SHIUKIONEIUSIMNI).

7. VicTopust HayKH Kak crioco0 Mo3HaHUS OCHOBHBIE STAllbl Pa3BUTHSI HAYKH U TEXHUKHU OT MEPBBIX MApOBHIX MAIIMH J0
COBPEMEHHBIX CHJIOBBIX YCTAHOBOK; POJIb APOBOTO JBUTATENsl B Pa3BUTUU HAYKH U TEXHUKU; B3AUMHOE BIIMSIHUE
JOCTIDKEHUH B 00J1aCTH HAYKH U TEXHUKU Ha N3MEHEHUE U Pa3BUTHE METOAOJIOTMH HaykHu. [IpoBecTu mouck
JOMIOJTHUTENbHON MH(pOpMaMy 1o 3a1aHHOH TeMe (paboTa ¢ Oubaunorpaduyeckum MaTepualaMu, ClIPaBOYHUKAMH,
KaTajoramH, ClIOBapsMHU, SHIUKIIOTIECTUSIMH).

8. @OpMEI 1 CITOCOOBI HAYYHOTO TIO3HAHUS; CTPYKTYPHPOBAHHUE HAYUHBIX 3HAHUN M TEOPUii; COBPEMEHHBIE METOIbI
cOopa HayuyHOH MH(OpPMALMU U NPOBEICHHS HAYYHBIX HCCIIEAOBAaHUN. DKCIIEPUMEHT KaK OCHOBA HAYYHBIX
HCCHCHOB&HHﬁ; METOJbI TCOPETUYCCKUX U SKCIICPUMCHTAJIBbHBIX I/ICCJ'ICILOBaHI/II\/'I; IJIAHUPOBAHUC SKCIICPHUMCHTA. Ponp
HaY4YHOU MH(POPMALK B Pa3BUTHH HAYKH; LIETIH U 3a/1a41 HAYYHBIX UCCIIEAOBAaHUN; OCHOBHBIE 3Tallbl HAyYHO-
HCCIIEI0BATENbCKOM PabOThI;B3aMOCBA3b HAYKU U MIPAKTUKH; POJIb KOMIIBIOTEPHOT0 MOJECTUPOBAHUS B COBPEMEHHBIX
HCCICA0BaHUAX; METOAbI aHAJIM3a PC3yJIbTAaTOB I/ICCJICI[OBaHI/II\/'I " UX BJIMAHUC HAa JOCTOBEPHOCTD IMOJTYYCHHBIX
pe3y.]]I)TaTOB;HpO6J]eMBI 1 TCHACHIUHU PAa3BUTUA METOJ0JIOI'MH HAYYHBIX 3HAHUU Ha COBPEMCHHOM 3TaIlle. OcHOBHEBIE
Hay4HbIE 3a7a4¥ TEIJIOSHEPTETUKN U METO/IbI MX PEIICHHS; COBPEMEHHBIC HAYYHbIE TEXHOJIOTHY B TEIUIO3HEPTETUKE U
TEIUIOTEXHOJIOTUAX. [IpOBECTH MONCK NOMOTHUTEIHHON HH(pOpPMAINK 10 3aJaHHOM TeMe (paboTa ¢ OubnrorpaduIeckum
MarcpuajiaMu, ClipaBOYHHUKaMHM, KaTaJloraMu, CJIOBapAIMH, SHHI/IKJ]OHGI[I/IHMI/I).

OIlIK-1.2

Criocoben
thopmynpoBaTh
KPUTEPHHU OLICHKH

3¢ heKTUBHOCTH Iy TEH
pelieHus
MOCTABJICHHBIX 3a/1a4

[TpuMmepHBIe TECTOBBIC 331aHUS:

1. YdeHblii, KOTOPBIH OTKPBLI M CTPOTO HAYYHO OMKCATl HOBYIO 3Be3/y B co3Be3uu Kaccuorneu:
a) T. bpare; B) I'. ['anunei.

0) U. Kemutep;

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

0) U. Kerutepowm;

3. YueHsblii - I3rOTOBHUTEINL OYKOB U TEJIECKOTIIA:

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

6) X. JIunmepcxeit;

4. Co3pgaresieM HOBOM MEXaHUKH CUUTAIOT:

a) U. Hetorona; B) 1. Kerurepa.

0) I'. l'ammtess;

5. [IpoBo3rnaiieHue TIIaBeHCTBAa METO/1a MHYKIIUH TPHHA/IIICIKUT:

a) ®. bakony;

0) P. dexaprty;

B) 1. HeroTomny.
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6. HanpaBnenue B ecTecTBO3HAHUH, pACCMATPHUBABILEE )KUBYIO IIPHPOAY C TIO3UIUH (HU3UKH, HA3BIBACTCS:

a) ATpodusuka; B) Guiocopusi.

0) counanpHast GU3MKa;

7. YUeHBIH, KOTOPHIH BBEJI HOBOE TIOHATHE HHEPITUH U JIp.:

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

0) ®. bakon;

8. lonstre «muddepeHnnamn Kak o0IeHayIHbI TEPMIUH BBEIL:

a) 1. Hetoton; B) I'. JletiOHwMI.

0) ®. bakon;

9. VdeHsIif, KOTOPBIH pazpabaTeIBall HAYKY O IBIKEHUH TEIN MO ACHCTBUEM MPUIOKESHHBIX CHIT (IMHAMUKA),
chopMynHupoBaJI IEPBbIE 3aKOHBI CBOOOJHOTO MAACHU TeJ, JaJ CTPOrYI0 ()OPMYJINPOBKY NOHSATHIA CKOPOCTH U
YCKOPEHHS1, 0CO3HAIT peliaroliee 3HaueHHe CBOMCTBA ABMKCHUS Tel (MHEPIIHIO):

a) . Heioton; B) ®.bakoH.

0) I'. Tanmrets;

10. Y4eHslii, KOTOPHIH OKa3al CYIIeCTBOBAHNE TATOTEHHS KaK YHUBEPCATHHON CHITBI, COSTUHIIT MEXaHUIECKYIO
¢unocoduro P. Jlekapra, 3akonbl Kemiepa o qvxeHuu 1U1aHeT v 3akoHbI [, ["anmuiies o 3eMHOM JIBUKCHHH, CBEIS UX B
€AMHYI0 BCEOOBEMITIOLIYIO TEOPHIO:

a) 1. Hetoron; B) ®@. bokoH.

0) I'. l'amiei;

11. Mest caMo/10CTATOYHOCTH MPUPOABI, YIIPABISIONIEH eCTeCTBEHHBIMU, O0bEKTUBHBIMY 3aKOHAMU. JTO:

a) MEXaHUIN3M; B) KBAHTUTATUBHU3M.

0) HaTypanu3M;

12. YHHBepcaJ]LHBIﬁ METO/ KOJUYECTBCHHOI'O COITOCTABJICHUA U OLICHKHU BCEX NIPECIMETOB U SIBJICHUIN MHpa, 0TKa3 OT
Ka4eCTBEHHOT'0 MBILICHUS aHTUYHOCTU 1 CpelHeBeKOBbs. JTO:

a) MEXaHUIM3M; B) KBAHTUTATUBHU3M.

0) HaTypam3M;

13. XKectkas nerepMuHaLus BcexX SBJICHUN M IPOLIECCOB B MUPE €CTECTBEHHBIMU IPUYMHAMH, ONMCHIBAEMBIMH C
MOMOIIBIO 3aKOHOB MEXaHHUKH:

a) MEXaHUIIN3M;

0) MPUIMHHO-CJICICTBCHHBIN aBTOMAaTH3M;

B) aHAITUTHU3M.

14. Ilpupoaa ecTb COBEPIICHHBIM 00Pa30M YITOPSIOYCHHBIH MEXaHN3M, TIOTIHHSIONTUICS MaTEMAaTHIECKUM 3aKOHAM U
IIOCTH>KMMBIH HAYKOM, KaK CUMTAJL:
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a) P. Jlekapr; B) WM. HetoToH.

0) H. Konepnuk;

15. IlpomblieHHBIN IEPEBOPOT HAyYasICs ¢ mporpecca:

a) B TEKCTUIBHOM MIPOMBIIUIEHHOCTH;

0) B KpyIIHOM MIPOHM3BO/ICTBE;

B) B PEMECJIIEHHOM MPOU3BOJICTBE.

16. JIns mpomsBoacTBa y3op4arbix Tkanel (1805) Obu1 m300peTeH:

a) MPSAWIBFHBIA CTAaHOK «JI>KeHHN;

0) MIOJIb-MaIlINHA;

B) craHok JKakkappma.

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

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

0) P. boitns;

18. B 1807 r. 8 CILIA ©bL1 CKOHCTPYHMPOBAH M UCITBITaH HA peke | yI30H mepBhIil B MUpE apOXO0.I; PHHIIUIT ITAPOBOH
MAaIlKHBI B HEM HCIIOJIb30BaI:

a) P. ®ynrown; B) P. boitns.

0) Ix. Yaiir;

19. Tlepexox MaTepHaIbHOrO MPOM3BOACTBA C MaHY(aKTYPHOM CTYIIEHH Ha MAIIMHHYIO HA3bIBAETCS:
a) IPOMBIIIIJIEHHOW PEBOJTIOIUCH;

0) NOJIMTUYECKON PEBOIIOIMEH;

B) TIAPOBOY PEBOJFOIIHEH.

20. [IpuMeHeHre B TOMEHHOM JieJie IMIMHAPHYECKIX BO3YXOAYBOK, IPUBOJUMBIX B IEHCTBHE MMAPOBBIMU MAllIHHAMH,
MPOM30ILIO BIEPBHIE:

a) Bo ®@panmuy; B) B Poccun.

0) B AHIIHY;

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

0) b. SIxo0u;

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

a) MapamnroT; B) BEIOCHTIIE],.

0) BO3myLIHBIH 1Iap;

23. llex u Mmany(hakTypa pa3Indainch:

a) XapakTepoM NPOU3BOJICTBEHHOTO Mpoliecca ¥ GopMaMu cOOCTBEHHOCTH;
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0) py4HBIM TPYIOM, HHCTPYMEHTAIbHBIM IIPOU3BOACTBOM;

B) HaJIMYMEM MalllH IapOBOT0 THUIIA.

24. B Poccuto cucteMy cBeTCKOro 00pa3oBaHus M MPO(ECCHOHANBHYIO ACATENFHOCTD IPUHECIA I0Xa:
a) Iletpa I; B) Hukomas .

0) Exarepunsi [

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

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

0) M.B. JlomoHOCOB;

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

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

0) JI. Diinepa;

27. HayuHoe npubopocTpocHue B Poccuu CBA3aHO ¢ UMCHAMH:

a) A.K. HaproBa, M.B. JlomoHOCcOBa;

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

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

28. AuemomeT (TIpuOOp I aBTOMATUYECKOI0 U3MEPEHHUS CKOPOCTH BETPa M U3MCHEHHUS €r0 HalpaBJICHUs) H300pe:
a) M.B. Jlomonocos; B) A.K. Hapros.

0) W.I1. KynuOumn;

29. B xonne 1890-x rr. nuzobperarens . MoacHH CKOHCTPYHPOBA CTAHOK, KOTOPBIH MPUBEN K CO3JIAHHIO HOBBIX THUIIOB
METaI000padaThIBAIOIINX CTAHKOB, T.€. K PA3BUTHIO MAITUHOCTPOEHHSI. ITOT CTAHOK HA3bIBAJICS:

a) TOKapHO-BUHTOPE3HBIHM ¢ CAMOXOJHBIM CYIIIOPTOM;

0) dpesepHsIii;

B) CTPOTAJILHBIH.

OIIK-2 — Cnocoboen NMPUMECHATDH COBPEMECHHDLIC METO/AbI HCCJICA0OBAHUS, ONCHUBATDH U NPECACTABJIATL PE3YJAbTAThI BBINOJIHEHHOI paﬁOTLI

AemomammupoeaHHble cucmembvl ynpaejleHust mexnojlocudecKumu npoyeccamu 6 menjilodnepeemuxe

OIIK-2.1

Bribupaer u
NpUMEHSET
COBpPEMEHHBIE METO/IbI
TEOPETUYECKUX U
9KCTIEPUMEHTAIILHBIX
HCCIIEA0BAHUM €
YUETOM
ABTOMAaTH3MPOBAaHHBIX

HepequL TCOPETUYCCKUX BOIIPOCOB K 3a4CTYy:

1. VkaxxuTe onpeaeneHus 1 HOHATHH «IKCIIEPUMEHT» U «HAOII0IEHUEY.
2. [IpuBeauTe mpoueaypsl 0TCeBa IPyObIX MOTPEIIHOCTEMH.

3. IlpuBennTe npoueaypsl ONPENEICHHs] BUa PACTIPEAEICHUS.

4. OxapakTepu3yuTe Mepbl CXOACTBA: KOADPHUITUEHTHI TOT00MS.

5. Oxapaktepu3yiTe Mepbl CXOJCTBA: KOA(PPHUIIMEHTHI CBSI3H.
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Kon
WHMKaTOpa JOCTHKEHUS OLieHOYHBIE CpeICTBA
KOMIICTCHIIMH
¥ KOMITBFOTEPHBIX 6. OxapakTepu3yiTe Mepbl CXOJACTBA: KOAPPHUIIMEHTH! PACCTOSHHUSL.
CpeacTs 7. IlpuBenuTe anropuT™ NpoLEayphl KIacTepU3alUu M0 PaCCTOSHUIO.
8. IlpuBenuTe anropuT™m Mpouesypsl KJIacTepU3alMi METOI0M BPOIUIABCKOW TAKCOHOMMUHU.
9. [IpuBenuTe anropuT™M NpoLEaYpPhl KIaCTEPU3ALUN METOJA0OM KOPPEISILUOHHBIX TUIESII.
10. [TpuBenuTe ANrOpUTM HPOLIEAYPHI MeTOa K-CpeHUX.
11. HazoBuTe BUIbI PETPECCUOHHBIX MOJICIICH.
12. Ilepeuncnute NpeAnOChUIKM METO/1a HAUMEHBILNX KBAJPaToOB.
[lepeueHb NpakTHYECKUX 3aJaHUM AJIA 3a4eTa:
3ananus 1. O60cHOBaTH BBIOOP C YKa3aHHEM NMPEUMYIIECTB U HEJOCTATKOB MIPOrPaMMHBIX TPOAYKTOB JAJIs
00pabOTKH JaHHBIX, OJYYEHHBIX B XOJ€ SKCIIEPUMEHTA C IOMOIIIbIO aBTOMATU3UPOBAHHONW CUCTEMBI HAyUHBIX
HUCCIIEIOBAHUN.
J11sl ICXOTHBIX TaHHBIX BBIMOJIHUTE: 1) pacueT NpOCThIX CTENEHHBIX CPEAHUX, MOy, MEIUaHYy, IT0Ka3aTenei
BapHalllK U PacCesHUs; 2) OTCEB IPyObIX MOrpenrHocTei no ctatuctuke CThIOACHTA, IPU ATOM: a) Ha KaXKI0M
1are UTepaluy BEIYUCIUTE BHIOOPOYHBIC XapaKTEPUCTHKH, 0000IIAIONINE TOKA3aTeNH, OKa3aTeIu BapHalluu;
0) mocTpoiiTe MaTpHIly HaOJIIOJEHU TIOCIe OTCEBA; B) 0TOOpa3uTe TEHACHIIUIO BBIOOPOYHBIX XapaKTEPUCTHUK,
00001Iar0INX [TOKa3aTeNlel, moKa3zaTeneld Bapualy U TEMI U3MEHEHMsI KaKI0T0 MoKa3arens; 3) IpoBEpKy
KPUTEPUEB COTJIACHs ISl HOPMAJIBHOTO PAaCIPENEICHU Ul UCXOJHBIX TaHHBIX J0 U IOCJIE OTCEBA, IIPU ITOM:
a) MOCTpoiiTe TabyInLIbI YacTOT; 0) paccunTaiite 3HaueHus craructuk [lupcona u Konmoroposa — CMupHOBa;
B) IIOCTPOMTE THCTOrPaMMBbl 4aCTOT ¢ TEOPETUUECKOM JIMHNEH TUIOTHOCTH HOPMAJIBHOTO PaclpeleIeHUs
OIIK-2.2 OrieHuBaeT u [TpumepHoOe 3aaHue JUIsl TEOPETUUECKOTO U AKCIEPUMEHTATILHOTO UCCIIEIOBAHUS:

MIPEACTABISIET
pe3ynbTaThl
BEITIOJTHEHHOU paboThI
B BUJC OTUYCTOB U
Mpe3eHTauui

3amanue 1.

1. Pasmecture B paboueii Tabnuiie makera Statistica ncxoaHpie SMIuprudeckue ganubie. 2. Js HCXoaHbIX
SMIOUPUUYECKUX JTAHHBIX OIMPEIeIUTE MpeanoiaraeMyo (GyHKIUIO OTKINKA U HA00p (haKTOpoB ¢
000CHOBAaHUEM T10 CMBICTY 3a7a4H. 3. J[JI1 NCXOMHBIX JTAHHBIX BBITIOJHUTE TOCTPOCHUE CTOIOUATHIX U
KPYTOBBIX IUArpaMM, MUKTOTpapuKOB (TpH BUAA), MATPUIHBIX TPaQHUKOB U KOHTPOIbHBIX KapT [llyxapra.
IToaroroBsTe onrMcanue NyHKTOB 1 U 3 B BUE CIA0B AIEKTPOHHOW MPE3EHTALINH.

2. 3apanue 2. 1. Boibepure niens co3ganust ACHU no Tematuke BBIMTYCKHOW KBATH(DHUKAITMOHHON paObOThI
COTJIACHO MPUBEJICHHON cxeMe. 2. YKaxkuTe Hanbosee 1menecoo0pa3Hple MyTH TOCTHKEHUS TEH. 3.
YcraHoBHUTE B3aMMOCBS3U MEXAY LEIIMU HA PUCYHKE M NYTAMH UX JocTikenuil. 4. [logrotoBsre
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MPE3CHTAINIO U JOKJIA.

INPO®ECCUOHAJIBHBIE KOMIIETEHIIUA

ITIK-1 CniocoGeH K MPOBeAeHUI0 AHATN3a HOBBIX HANPABJICHUH HCCJIE0BAHMIL B COOTBETCTBYIOLIEH 00J1aCTH 3HAHUIA

Tennomexnuueckue NPpUHYUNbL OPpcaAHU3Al

uu meniooobmena

IK-1.1

[IpoBoauT ananus
HOBBIX HaIlpaBJICHUI
HCCIIEOBAHUHN B
COOTBETCTBYIOILLIEH
o0nacT 3HaHUH U
bopmupyeT
MIpOrpaMMbI
MPOBEIEHUS
HCCIIEIOBAHUHN B
HOBBIX HAITPABJICHUAX

Ilpumepnule 3a0anun 011 ammecmayuu:

1. Kak u3MeHsieTcsi SHTpONUS S MpHU nojBojAe TermaoThl? A. YBenuuuBaetrcs B. Ymensmaercs C. Ocraercs
HensMeHHOU D. CTaHOBUTCS paBHOM HYJIIO

2. Jlna dgero mpumensiercsa T-s auarpaMMa Opu HMCCIEIOBAaHUU TEPMOAMHAMUYECKUX LUKIOB? OHa: A.
HarnsimHo mpezacraBisieT mpolLecchl MOABONA M OTBOJAA TEIUIOTHI, HMPEBpAlIeHHs TEIUIOTHI B pabory B.
XapakTepuszyeT 3KOJIOTHYECKYH0 4YHCTOTY TerioBod MamuHbl C. I[lokaspiBaeT MakCMMajabHOE [JaBJICHUE
pabouero tena D. [lo3BossieT onpenenuTh MOIHOCTh TETIOBOM MallTUHbI

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

4. Yto Takoe CKpbITas Teminora napoodOpazoBanus "r'"? A. 3mMeHeHue sHTponuu npu KureHud B. Dueprus,
3aTpauyrBaeMas Ha IPEOJOJIEHHME CHJI B3aUMHOIO MPUTSIKEHUS MOJIEKYN >KMJIKOCTH M Ha pacimupenue C.
OHranbnus HacblmeHHoro napa D. Temnora, 3aTpaunBaemas Ha HarpeBaHUE XUAKOCTH 1O TEMIIEPATYpbI
HaCBILIECHUS

5. Uem orpaHnyMBaeTcsi CTeNeHb CxaTus B KapOroparopHbeix JIBC? A. Harpy3koif Ha KpHUBOIIWITHO-
matyHHbI Mexanu3M 2 9 B. MomHocTtsio ctaprepa C. CamoBociiameneHreM roproueii cmecu D. Otkazamu
CUCTEMBI 3aKUTaHUs

6. B yuem npenmyiectsa naporypOuHHbIX ycraHoBok (I1TVY) nepen nuzenamu? A. Y IITY Beime k.a. B. YV
IITY nyume skonoruuyeckue nokaszarenu C. Ilpome oOcnyxuBaHue, HUKE TpeOOBaHUS K KBaTU(UKAIIUH
nepcorasia D. B IITY ucnons3yercs 11060€ TOIIMBO, O0JIbINAst €IMHUYHAS MOIITHOCTh arperaToB

7. KakoB mporecc cxaTus BO3Jyxa B peallbHOM Komripeccope? A. mzorepmuueckuii B. aguaGatubriii C.
MONUTPONHEIN, n < 1,4 D. nonmurponssid, n > 1,4

8. Uemy paBHO aOcomtoTHOoe naBieHue? A. manomerpuueckoMmy B. atmochepHomy C. MaHOMETpPUUYECKOMY
¢ atMochepHoe D. muHamMudeckomy

9. Kak u3MeHseTcs BSI3KOCTb HEC)KMMAEMOM KHUIKOCTHU NP MOBBILLIEHUH TEMIEpaTyprl A. HE u3MeHsercs B.
yBenuuuBaercs C. ymenpiaercs D. npubnukaercst K HYJIO

10. Yto Takoe kaBuTauusa? A. BBIIECIECHHE IY3bIPHKOB PACTBOPEHHOrO BO3JyXa B. BblJeleHHE IY3bIPHKOB




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

napa C. TypOynu3anms TedueHUs: D. BbIgeseHUE My3bIPHKOB IMapa M CXJIONBIBAaHHE B 00JACTH MOBBILICHUS
JIaBJICHUS

11. Yro Takoe ruapaBIMyYecKuil yaap B TpyOax? A. pe3koe U3MEHEHHE JABICHHS MPU U3MEHEHUU CKOPOCTHU
TedeHus B. 3anonHenue TpybonpoBoa xKuIKOCcTh0 C. BIJEIEHHE U3 )KUIKOCTH PacTBOPEHHOro Bo3ayxa D.
XOJIOJTHOE KUIIEHUE KUJAKOCTU

12. Kak n3MeHseTcst BA3KOCTh I'a30B IpU MOBBIILIEHUH Temreparypsl? A. He u3mensiercs B. yBennuusaercs C.
yMmeHblaeTcs D. npubimkaercs K HyJIO

Ilpumep 3a0anun na pewienue 3a0au uz npogheccuonaIbHou oonacmu:

1. BuyTpeHHsIsl TOBEpXHOCTh C(epUUecKOi jKeIe3HON 000I0UKH ¢ BHYTPEHHUM paaunycom 150 MM
MOJIICP>KUBACTCS TIPH MTOCTOSTHHOM Temmeparype 49°C. Onpenenuts MaKCHMaIbHOE KOJIHMUYECTBO TEIUIa,
KOTOpOE MOXKET IepeiaBaThesl Takoil chepe ot oMbiBaroreit ee Bojwl ipu 100°C npu ycinoBum, 4to

KO3 PHULIMEHT TEIUIOOTAAYH BOIa-CTeHKA paBeH 567,8 Br/M2 -rpaa. Koadduuuent reronposoanoctu
KeJle3HOU 000JI0UKH NMPUHSATH paBHbIM 62,34 B1/M-rpan.

2. lllamoTnas uuta (A=0,7 Bt/m-rpax, a=0,0167 m2 /4) TonmmHoi h = 30cMm uMmeeT HavaIbHYIO
TeMIIepaTypy, paBHyto Temmnepatype cpeasl: t0 = 3 = 45°C. B nanpHelieM rmra noaBepraercs
OJTHOCTOPOHHEMY HarpeBYy IMOCTOSHHBIM TeIUI0BBIM oTokoM S = 700 B1/M2. Koadpunuent tenmoodmeHa o
=17,0 Br/M2 -rpan. Haiitu cpenHioro TeMieparypy B IUIUTE U TPaIMEHT TEMIIEpaTypbl Ha CpEeAHEN MI0CKOCTH
IUTUTHI 4epe3 5 4 Mociie BKIIOUEHUs 0I0TpeBa

Ilpumep 3a0anun na pewienue 3a0au u3 npogheccuonanbHoll oonacmu
JIaGopaTopHble pabOTHI:
JI/p Nel: UccnenoBanue a3poJuHaMHUUECKOTO COTIPOTUBIIEHUS TUIOTHOTO (DUIIBTPYEMOTO CJIOSI TBEPIOTO
MaTepuana.
JI/p Ne2: UccnenoBanue TeraooOMeHa OT TBEPAOTO K TBEPAOMY MyTEM IPUMEHEHUSI IPOMEKYTOUHOT O
TEIIOHOCHUTETIS.

JI/p Ne3: NccnenoBanue TemiooOMeHa MEX Y KHIKO(Pa3HBIMU TEIJIOHOCUTEISIMU Pa3HOM TIJIOTHOCTH.

Yuebnas - nayuno-uccnedosamenvckas paboma

[K-1.1

IIpoBoauT ananus
HOBBIX HallpaBJICHUI

3aganue: 0TOOP UCTOYHHUKOB JIJIS TPOBEICHMUS HAYIHOTO HcciienoBanus. OhopMiieHHe YepHOBOIO BapHaHTa
O0uOaMOrpa)uIecKoro CIucKa.
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KOMITICTEHIINI
HCCIIEZIOBaHUI B 3amanue: OnpeneneHne TeOPETUKO-METOI0IOTHIECKON OCHOBBI HCCIIEJOBAHHSI, METOJIOB MCCIIEIOBAHUS.
COOTBETCTBYIOLIEH 3aganue: onpeaencHue conepxanus (GopMyIMpOBKa Ha3BaHUHN pa3AesioB U MOJPa3IeNIOB UCCIEA0BATEIbCKOM paboThI).
o0iacTi 3HaHUH U 3aganue: onpeaecHUe MpeaMeTa, MPodIeMbl, METOIOJIOTHYECKOro alnapaTa UCCeI0BaHusl.
dopmupyet Omnpenenenune TanoB uccnenoBanus. Pa3paboTka miiana pemenus 3a1a4 Ha Ha4aJIbHOM 3Tarle HCCIIeI0BaTeIbCKOM
MIPOrpaMMBbl nesrensaocty (U)
IPOBEACHUS 3ananne: OOOCHOBaHUE aKTYaIbHOCTH TEMBl MAarUCTEPCKO quiccepTaluy (B MHANBUIYaIHHOM IJIaHE MarucTpa)

HCCIIeIOBaHU B
HOBBIX HaITPABIICHUSIX

3ananue: Pa3zpaborars nepcriektuBHbIN 1ad U1 (B MHAWBUYaThHOM IIaHE MAarucTpa)

3ananue: odopmieHne otdera o yueOHo# npaktuke —HUP; BeicTyienne ¢ otaerom mo yae6Hoi npakruke —HP Ha
CIIeI[CEMHHApe.

Bomnpocsr st cobeceoBanus:

1. Yem 000cHOBaH BBIOOp TEMBI HCCIEIOBAHMS?-

2. B 4eMm 3akiouaercs nmpodiemMa ucclieoBaHus?

3. KakoB myTs perieHus mpooaeMsl?

4. KakoBa 11es1b UCCIICIOBaHUs?

3agaHue: y4acTe B HayYHO-TIPAKTHYECKMX KOH(EPEHIMX Pa3InYHOr0 YPOBHS; MMyOIMKanus cTaTei 1o TemMe
UCCIIEIOBAHUSI.

3ananue:

Nzydenue nutepaTypsl 0 TEME HAYYHOTO UCCIIETOBAHMUA.

Co3zmaHue B 3JIEKTPOHHOM nanke (ailnos (TOKyMEHTOB) AJIs1 KAKAOTO 3JIeMEHTa HAy4HOTI'O MCCIIEJOBAHUSL.

3aganue: peaqu3alys TEOPETHUECKUX METOIOB UccieoBanusl. Hanrcanne 4epHOBOrO BapuaHTa TEOPETHUYECKOH IIIaBBlI.
3amanwue: PazpaboTka OCHOBHOTO MTOHSTHUS UCCIICIOBAHUS.

3apanue: Pa3paboTka nmiiaHa pereHus 3a1a4 Ha 6a30BOM dTare HCCiIeoBaTenbekon nesitenbaoctu (M1).

IIK-2 CnocobGen k pa3padoTke MepONpPUSITHI 110 PALMOHAJIBLHOMY HCIIOIb30BAHMIO ra3a MOTPeOUTEIIMU, CHHKCHHIO N0TEePhb ra3a H 9KOHOMHH

TOIUIMBHO-IHEPIreTHYECKHX PeCcypcoB

Duszuyeckue 0CHOBbI ceHepayuu INEeKmMpOoIHepcUU U menjiomasl

IK-2.1

AHanu3upyeTt JaHHbIE
0 WCTIOJTb30BAaHUIO
rasa v pazpadarbIBaeT
MEPOTIPHUATHS 10
paloHaTbHOMY
UCIIOJIb30BaHUIO raza
MOTPEOUTENSIMH,
CHIDKEHHIO TTOTEPh

[lepeueHs TEeOpPETUIECKHUX BOMIPOCOB:

IIpoBecTn aHanM3 IUTEPATYPHBIX HCTOYHUKOB TI0 33JJaHHOM TeMe.

CoBpeMeHHas TEOPUsI CTPOCHHSI BELLIECTBA.

Bupl sHEpreTHUECKNX CBA3EH BEIIECTBA.

MonexynspHbIe, aTOMHBIE, SI€PHBIE CBA3H, CHIIbI, CBOOOIHBIE SIEKTPOHBI.

[TonsiTHEe 00 3AEKTPUUECKOM TOKE M CHIOCO0E Mepeaaln TeMIOTh B BEIECTBE, MATHUTHOE ITOJIE.
XuMudeckasi SJHEeprusl.

Pa3pymenne n oOpa3zoBaHne MOJIEKYJISPHBIX CBA3€H. BblereHne 1 moraoneHne SHEPru.
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ra3a ¥ 9KOHOMHH OCHOBHEBIE SHEPTeTHUECKHE PECYPCHl XUMUYECKIE PEaKIUH SHEPTETHKH.
TOIUTUBHO- OCHOBHBIE YCTPOUCTBA 'EHEPAIIMH U UCIIOJIB30BAHUS XUMUUECKOU SHEPTHUU.
SHEPTeTUYCCKUX TonuBHBIC AIIEMEHTEHI.
pecypcoB ATOMHas SHEprusl.

Pazpymenue u o6pazoBaHue aTOMHBIX CBSI3€H.

BI)IILCHGHI/IC " MOTIJIOIICHUEC SHECPIUH.

OCHOBHBIE SHEPIeTUUECKUE PECYPCHl ATOMHBIX PEAKIMii SHEPTeTUKY.

OCHOBHBIE YCTPOWCTBA F'€HEPALIMH U UCIIONb30BAHUSI aTOMHOM SHEPrHUU.

Snepnast a3Heprus.

Pa3pymenne n oOpa3oBaHue SAEPHBIX CBSI3EH.

Beiznenenue u norjiomeHue SHEPrum.

OCHOBHBIE SHEPTETUUECKUE PECYPCHI SIIEPHBIX PEAKIUH SHEPTeTHKH.

OCHOBHBIE YCTPOWCTBA TEHEPAIMH U UCIIOIB30BAHUS SACPHON YHEPTHUU.

ConHeuHOe U3iIydeHHne. XapaKTepUCTHKa. AKKyMYyJIUPOBAaHUE TEIUIa. THUIbI aKKyMYJISITOPOB.
CostHeuHbIE 3JIEKTPOCTAHIHH.

CounHeuHbIe POTORNIEKTPUUECKUE TPe0oOpa3oBaTeit, UX MPUMEHEHHE.

TennoBast 3HEPTHs OKpPY KA cpebl.

TepmoaIeKTpU4ecTBoO.

TepmonnekTprueckue mpeoopa3oBaTeH.

Oddext [LnpThe, 3ecOeka. [[pumeHeHnE TEPMOIICKTPUISCKUX TPeoOpa3oBaTeei.

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

MaFHI/ITOFI/II[pOIII/IHaMI/I‘IeCKI/Ie HpeO6p330BaT6HI/I JABWKCHUS SJICKTPUYCCKUX IMTPOBOJHUKOB B MAarHuTHOM I10JIC.
HoBble n nepcrekTUBHBIE HCTOYHUKHU TEIUIOBON M SJIEKTPUUECKON SHEPTUH.

[IpumepHOE TpakTUUECKOe 3aJaHNE:

Onpenenuts ek NOUCKA. BBIIENUTh MO3TAaHO pentaeMble 3a1a4u JUIsl JOCTH)KEHUS TIOCTaBICHHOM LIETH.

Nel. BerToBoit koMmboTep MOTpedIsieT B cpenneM MomHocTs 100 BT. Ecnu coxpaTuts Bpems ero paboTs! Ha 1 gac B
JIeHb, TO CKOJIBKO ITPH STOM IKOHOMUTCS d3HEpTHH? CKOJIBKO 3HEPTUU MOKHO COKOHOMHTD IIPHU ATOM B MECSII?

Ne2. Cxomnbko sHEprum Tpedyercs A paboThl TEJIEBU30pa B TEUECHHE 8 4acOB, €CIIM OH MOTPEOIISET B CPEAHEM
mourHoctb 200 B1? Ecniu cokpaTuth BpeMs ero paboTsl Ha | yac B JIeHb, TO CKOJIBKO IIPH 3TOM 3KOHOMUTCS SHEPTrUu?
CKOJIBKO 9HEPTUH MOKHO COKOHOMHTH TIPU 3TOM B MecsIl?

Ne3. TIeecoc nmorpednset B cpeaueM MommHocTs 1200 Bt. Ecnin yOopky KBapTHpBI COKpaTuTh Ha 20 MHUH, TO CKOJIBKO
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SHEPTHH P 3TOM IKOHOMHUTCA? CKOIBKO SKOHOMHUTCS SHEPTHHU B MECHII, €CITH B CpeAHEM yOuparthcs 3 pas3a B Heenmo?
Ne4., MHOT/1a MBI HECBOCBPEMEHHO BBIKJIFOUAEM CBET B TIPUX0XKHUX HAIUX KBApTUP. CKOIBKO IEKTPOIHEPTUN MOKHO
COKOHOMUTH B JICHB, €CJIH CBOCBPEMEHHO BBIKJIFOUATh CBET B KOPHUJIOPE, 3HAsl, YTO MOIIHOCTH | ammouku 60 BT u ona
CBETHT eXeTHEBHO Ha 1 — 2 waca monbire? CKOJIBKO SHEPTHH MOKHO COKOHOMHMTH ITPH 3TOM B MECSII?

ITpumep 3amanus Ha peleHue 3a1a4 U3 NpodecCuoHaANIBHON 00IacTH:

Brnagets u npuMeHATh HE MEHEE JBYX METOI0B N0J00pa 1 00padoTK HHGOPMAITHHL.

[IpuBecTu pe3ynbTar peuieHrne 3aJauy ¢ IOMOIIBIO CIIeHaIN3UPOBAHHBIX TPOrPaMMHBIX MakeToB. OnpeaenuThb
SKOHOMHIO PECYPCOB M BpPEMEHHU B CIydae, €ClId UCXOJHAs TEMIIEparypa mapa B 1ByX ciydasx pasHa 20°C u 50°C.
YcenoBue: nodiblil cranpHO# wap paguycoM 100 MM ¢ BHYTpeHHEHN NOJI0CThIO paguycoM 20 MM UMEET TEMIEPATYPY
BHyTpeHHel noBepxHoctu 100°C, Baemnel moBepxuocTu 20°C. Onpenaenuts 0AHOMEPHOE TeMIIepaTypHOE TOJIE IS
CTaJIbHOTO TIOJIOTO IIapa MNP TPaHUYHBIX ycnoBusx nepsoro poaa (I'Y 1). dano: 1. 'eomerpudeckue pazmepsl (puc. 1) —
paauyc BHyTpeHHel noBepxHocTd R1 =20 mM; — paguyc BHemHel noBepxHocTH R2 = 100 mM. 2. CBoiicTBa Matepuana:
— MaTepua I1apa cTaib; — TeIIonpoBOAHOCTh A = 45 Br/(M-K). 3. ['pannuHbIe yciaoBUA: — TeMITepaTypa BHYTpEHHEH
noBepxHocTH T1 = 100°C; — remneparypa BHemHel noBepxHoctu T2 = 20°C. Haiftu kapTHHY OJJHOMEPHOTO
TEMIIePaTypHOTo OIS CPepHUUECKON CTEHKH [T CITydasi, KOTJa TEMIIepaTypa 3aBUCHT TOJIBKO OT OJHOH KOOPIUHATHI.
TennonpoBoAHOCTH A — IOCTOSIHHAS BeJIMUKHA. | paHWYHbIE ycI0BUs cOOTBETCTBYIOT I'Y 1 pona.

[TpeasioKUTh 00BEKT NPUIIOKEHHS PE3YJILTATOB BRIYMCIICHHI 7151 POPMUPOBAHUS MPEAMTPOSKTHOTO 33 aHusI.

Lugppposvie mexnonocuu moniueHo-sxepe

emu4ecKkoco Komnijexkca

IK-2.1

AHanusupyeTt JaHHbIE
10 UCTIOJIB30BaHUIO
rasa v pazpadarbIBaeT
MEpPOIPUATHS IO
paloHaNbHOMY
MCIIOJIb30BaHMIO T'a3a
MOTPEOUTEISIMH,
CHIDKEHUIO TTOTEPh
rasza ¥ 3KOHOMHH
TOIUIUBHO-
SHEPTETHYECKUX

pecypcos

Ilpumepnuvie 3a0anua ona ammecmayuu:

1. Ha xakoM npuHuume paboTarT KUAKOCTHbIE TPUOOPHI KOHTPOJIA AaBieHus? [IpuBennure cxembl
pUOOPOB U YKAXKHUTE, KAKUE BHUJIBI JaBICHUH UMU MOXKHO U3MEPHUTH?

2) Ha xakoM npuHuuIe paboTaroT MOIUIaBKOBBIE M KOJIOKOJIbHbIE MaHOMETpHI? [IpuBeanTe cXeMbl.

3) Ha xakom npuHIuIe paboTaroT MpyXKUHHbIE TpuOopbI? Buel npyxunHbIX npudopos. [Ipusenure cxemy
MaHOMeTpa ¢ TpyO4aToil NpyKUHOI U 00BACHUTE €ro paboTy.

4) Cnenaiite cpaBHUTENBHBINA aHATIN3 PUOOPOB C YIIPYTUMU UYBCTBUTEIbHBIMH JIEMEHTAMHU, YUUTHIBAS
Takue (PaKTopbl, KaK: YHUBEPCAIbHOCTh B IPUMEHEHUH, TMaNa30H U3MEPSIEMbIX BETMYHUH KJIACC TOYHOCTH
puOOPOB, BO3SMOKHOCTh JUCTAHIIHOHHOT'O U3MEPEHHS TaBICHUSI.

[IpuBeauTte cxembl 1 0OBSICHUTE IPUHLUIT PA0OOTHI CKOPOCTHBIX CUETUMKOB s skuakocTell. Kakue ycnoBus
JIOJKHBI COOIOIATHCS JUIs HOPMAJIbHON paOOThI CUETUUKOB?

5) IlpuBenuTe cxeMbl 0ObEMHBIX CUETUYMKOB M 00bsICHUTE UX paboTy. HenoctaTku 1 1OCTOMHCTBA
CUYETUYHMKOB.
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6) IlpuBenTe cxeMbl 0OObEMHBIX Ta30BBIX CUETYUKOB U 00BACHUTE UX padoty. [IpuBeanure nx
XapaKTePUCTUKH

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

8) Kak xmaccudunmpyrorcst pacxogomepsl? OOBSCHUTE TPUHIAIT U3MEPEHUS PACX0/1a IO METOIY
NIEPEMEHHOT0 nepenaja JaBieHus. M3 Kakux 3JIeMEHTOB COCTOMT MPOMBIIIICHHAs PACX0A0MEpHas
yCTaHOBKa, padoTaromIas Mo METOAY IEPEMEHHOTO Mepenaia JaBIeHus?

9) CrannaptHsle cyxarolue ycrpoiicTBa. Kakue yciaoBus A0IKHBI COOIOAThCS IPU IPUMEHEHUN
CY)KaIOIINX YCTPOHUCTB?

10) OcHOBHBIE IIpaBUIIa MOHTAXAa U 3KCILIyaTalluu pacxogomepoB. C yueToM, Kakux (pakTopoB
MIPOU3BOINUTCS BHIOOD CYKAIOMIUX YCTPOUCTB?

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

12) IlpuBenute cxemy u 00BACHUTE pabOTy AMEKTPOMArHUTHOTO pacxogomerpa. JlocTouHcTBa
AJIEKTPOMAarHUTHBIX PaCcX0JOMEPOB.

Ilpumepnuvle 3a0anua 0na npaKmu4ecKux 3aHAMUIN:

1. Pa3paborath cucTeMy aBTOMaTU3allUK YCTAHOBKU U AATh MPEIJI0KEHHUE 110 COBEPIIEHCTBOBAHUIO
UCXOJHBIX TaHHBIX.

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

Ucxonusie qanable. CucremMa aBTOMaTH3a[Ml YCTAHOBKH JIJISl IPUTOTOBJIEHUS MOIOIIETO pacTBOpa J0JKHA
BBINOJIHATE clieayromue GyHkuuu: 1) usmepenue u perucrpanus Ha 9BM ypoBHs pacTBopa B CMECHUTEIe
(MakcumanibHOE pabouee 3HaueHue 1 M); 2) u3MepeHue u peructpaunto Ha 9BM temneparypsl B cMecurene
(MakcumanbHoe padouee 3HaueHue 700C); 3) peryiaupoBaHue ypoBHS B CMECUTEIIE PacX0JI0M BOJIBL; 4)
perynupoBaHHe TEMIIEpPaTypbl B CMECUTENIE PACXOOM Mapa; 5) CUTHAIM3ALMIO BEPXHETO U HUKHETO
3HAYEHUH YPOBHS B CMECHUTEIIE, CUTHAIM3ALUIO KPAHKUX MOJ0KEHUIN HCIIOIHUTEIbHBIX MEXaHU3MOB Ha
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OBM U cUTHaNMU3alUIo0 COCTOSHUS (BKIIOYCH/OTKIIIOUCH) BUTATENICH Hacoca U Memmanku Ha DBM;. 6)
OJIOKMPOBKA - OTKITIOYEHUE HACOCa 110 HIDKHEMY YPOBHIO B CMecUTele; 7) yIupaBJicHHE -
BKJIFOUCHUE/OTKITFOUCHUE JIBUTATENSI HACOCA U BKIIFOUEHUE/OTKIIFOUCHUE IBUTATEIS MEIITATKH.

2. Pa3zpabotats cucTeMy aBTOMAaTH3alKUU TEITIOOOMEHHHUKA TUIIA «TPyOa B TpyOe».

I/ICXOIIHI)IC JaHHBIC: Cucrema ABTOMATHU3allM YCTAHOBKU OOJDKHA o0ecrieunBarh CJICOAYIOIINC Q)YHKHI/II/I:

1) u3mMepeHue AaBieHHs Ha BXOJIE U BBIXOJIE€ TPYOOIPOBOIA TOPSUYETO TEIUIOHOCUTEIIS, U3MEPECHHUE JIaBICHUS
Ha BXOJIE ¥ BBIX0/I€ TPYyOOIIPOBOIA XOJIOAHOTO TEIIOHOCUTETIS,

2) uamepenue u perucrpauus Ha IBM pacxopa, TemrnepaTypsl Ha BX0JI€ M BBIX0JIE€ KaXI0T0 TETIOHOCUTES,
3) peryaupoBaHHe pacxoia B TpyOOIpoOBO/Ie MOAaUU TEIJIOHOCUTETIEH;

4) CUTHAJIM3AIIMIO PE3KOTO TIOBBINICHHS JABJICHUS U TEMIIEPATYPhI;
5) GJIOKMPOBKY - IPEKpaIIeHUE MOJa4l TETUIOHOCUTENIEH uepe3 aBapuitHoe 000pyJ0BaHUE. :

Cunmes dHepeemuvecKu Q(p(peKWlMSHblx menJjioevblx cxem
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JOCTHIXXCHUA OHCHO‘IHLIC CpeacTBa
HHIUKATOpa
KOMIICTCHIIUN
IK-2.1 Anamusupyet nanuvie | Ilpumepnovie 3a0anus 011 ammecmayuu:

10 MCIIOJIb30BaHUIO
rasa u pa3padaTbIBacT
MEPOTIPHSITHS 10
PaIMOHATIBHOMY
HCIIOJIb30BaHUIO Ta3a
MOTPEOUTENISIMH,
CHIYKEHHIO TIOTEPh
rasa u SKOHOMHUH
TOTLJTMBHO-
SHEPTETHUECKUX

pecypcos

1. Paccuurars 3nauenus BHyTpeHHero KII/] reopeTrueckoro mukia ra30TypOUMHHONW YCTAaHOBKH C

1300apHBIM NOABOJOM Teruia (0€3 pereHepaium) ¢ UeNlbio OLEHKU BIMSHUS TEMIIEPATyphl ra30B Mepe]
Typounoii Ha BHyTpenHui KIIJI I'TY, i nByx cioydaes : 1) npu TeMiepartype ra3os nepej TypOMHOR
t3=600°C. mpu Temneparype razon nepes TypouHoit t3=800°C. ocTanbHbIe MapaMeTpbl MPUHSATD
cllefyIolIMe: HauanbHas TeMmiieparypa padbodero tena t1=20°C creneHb NOBbIIEHUS JaBieHus =7
BHyTpeHHui KIIJI komnpeccopa u Typounst 1= nk=0,85 [IpuHATH, NoKa3arenab aanadaTsbl paBHBIM
k=1,4. TemnoeMKOoCTb CUNTATh IOCTOSHHOM.

st mukiia cocrosero u3 npoieccoB 1-2 mpu T=const (u3otepma); 2-3 mpu V=const (n3o0xopa); 3-4
npu T=const (u30Tepma); 4-1 mpu V=const (u30xopa), Tpedyercs: PaccunraTts 1aBieHue, yienbHbIH
00beM, TeMIiepaTypy AJii OCHOBHBIX TOUEK LUKJIA. J[71s KaXK10ro U3 MpoIecCoB ONPEeAETIUTh 3HaUEHMUSI
IIOKa3aTesel MOJINTPOIIbI, TEIUIOEMKOCTH, BBIYUCIUTh U3MEHEHHE BHYTPEHHEH YHEPTHH, SHTAJIBIINH,
TEIUIOTY U paboty mporecca. OnpenenuTb CyMMapHble KOJTUYECTBA MO/IBEIEHHON U OTBEJIEHHOM
TeII0ThI, padoTy nukia u Tepmudeckoit KII/1. [octpouts nuka PV u TS Ha nuarpammax cocTOsTHHUSL.
[TpuHATH ra30ByI0 NOCTOSHHYIO Bo3ayxa R=287 J[x/(xr+K); p1=0,3 MIIa, T1=300 K, p2=0,8 MI]a,
T3=473 K

Ilpumep 3a0anus na pewienue 3a0ay u3 npogheccuoHanbHOU 0daacmu:
1. Omnpenenuts: [lapameTpsl Touek uaeanbHoro nukiaa I'TY, TepMuueckuid K, MOUTHOCTb TYpOUHBI U

KoMmmpeccopa; [lapameTpsl Bcex TOUEK AeHCTBUTENBHOIO UKIa ['TY, IpUHIB BHYTPEHHUE KII1
TypOMHBI U KOMIIpeccopa COOTBETCTBEHHO : MoiT= 0,87; noik=0,85. HauanbHble mapaMmeTpsl Bo3ayXa,
nocrynaromiero B kommpeccop ['TY, paboTtaromiero mpu p=const, coctaBnsaroT: pl=0,1 MIla; t1=20°C.
Crenens NoBBIIEHU JaBiaeHus B kommpeccope ['TY — =6, Temneparypa ra3oB nepen coriamMmu
Typounsl — t3=700°C. PaGouee Teso o6m1anaeT cBONCTBAMHU BO3/1yXa, TEINIOEMKOCTh PACCUUTHIBATH 110
MOJICKYJIIPHO-KHHEeTHYeCKOr Teopun. Pacxox Bo3zgyxa G=2+105 kr/4.
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2. Paccumrars 3Ha4ueHus BryTpenHero KIIJ] reoperrueckoro mukia ra30TypOUMHHONW YCTAaHOBKH C
M300apHBIM MOABOIOM Teruia (6e3 pereHepaiim) ¢ HeNlblo OLEHKU BIUSHUS TEMIIepaTyphl I'a30B Mepej
Typounoii Ha BHyTpenHuii KIIJI I'TY , g aByx ciay4aeB: mpu TemIiepatype ra3oB rnepes TypOuHOH
t3=600°C; npu Temriepatype ra3oB nepea Typounon t3=800°C. OcranabHble MapaMeTpbl MPUHATH
CIIeIyIOIINE: HadallbHAsl TeMIepaTypa padouero Tena t1=20°C, cTeneHb MOBHINICHUS JaBJIeHUs =7,
BHyTpenHuit KI1/I komnpecccopa u Typounst N1= nk=0,85. [IpunsTh okazarenb aquadaTsl paBHbIM-
k=1,4. TenmnoeMKOCTb CUHTATh ITOCTOSHHOM.

3Hepeemuqecmte 00beKmbl U CUCEMbL Y

epHOll Memannypauu

[K-2.1

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

pecypcos

[IpumepHOE NpaKkTUYECKOE 3aJaHUE K aTTECTallUu:

AynuropHas camocTosiTellbHasg pa0oTa CTYJEHTOB Ha IPAaKTUUYECKMX 3aHATUSAX OCYUIECTBIAETCS IOJ
KOHTPOJIEM IPENoJaBaTelil B BUJE PEIICHHs 3aJad U BBINOJIHEHUS YIPAKHEHUH, KOTOPBIE ONPENEIIeT
npenojaBaTesb i CTyJeHTa. BHeayauTopHas caMocTosiTelbHas paboTa CTYAEHTOB OCYILECTBIISETCS B
BUJIE 4YTEHHUs C MpopabOTKOM MaTepuaja W BBIIOJHEHUS JOMALIHMX 3aJaHUi C KOHCYJbTalUsIMU
MpenojaBaTes.

a. /lomamnue 3aganust:

Howmarmnee 3amanue Nel

Pacuer sHepreTuyeckoro 6agaHca MPOMBIIIIEHHOTO MPEIIPUATHSL.

Jomarmaee 3aganne No2

Pacuer ropenuns KOKCOOMEHHON CMECH.

Jomarmuee 3aganue No3

Pacuer TemnoBoro Hacoca A1 CUCTEMBI YTUIN3ALUHU TEILIA.

Jomamaee 3aganue No4, 5

Pacuer aGcopOLMOHHOM yCTaHOBKH.

Homarmaee 3amaaue Neb

Pacuer cxembl akKyMyJIMPOBaHMsI SHEPTUU CKATOTO BO31yXa.

0. AyIUTOpHBIE KOHTPOJIbHBIE PA0OTHI:

AynuTopHas KoHTpoJbHas pabora Nel — [IpoMblnieHHBIE SHEPTOHOCUTENH U UX CBOMCTBA.

AynuropHas KOHTposibHas paboTa Ne2 — [IpoMBbIlIeHHBIE CUCTEMBI CKATOTO BO3TyXa.

[Ipumep 3amaun Uit aTTECTAlUH.
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1. [TpoBecTH pacyeT CUCTEMBI BO3TyXOCHA0XKEHHS TPOMBIIUICHHOTO OOBEKTa U CIIPOSKTHPOBATH
KOMITPECCOPHYIO CTaHIIMIO 71l CHAOKEHUS CHJIOBBIX M TEXHOJIOTMYECKHUX MOTpeOUTesei cxaToro Bo3ayxa.
O060CcHOBaTH CXeMy MPOKIIATKHA BO3TyXOIPOBOJIOB: KOJIBIIEBYIO WIH TYIIMKOBYIO, OIICHUTH TEXHUKO-
HKOHOMUYECKHUE MOKa3aTeNln mpolecca BIpa0OTKU CKATOro Bo3ayxa. JlJis 3TOro: COCTaBUTh CXEMY CUCTEMBbI
BO3YXOCHA0)KEHUS C yKa3aHHEM MECTHBIX conpotuBieHuid. [Ipunsate paccrosuus: ot KC o mexa Nel — 1800
M; oT 1exa Nel go mexa Ne2 — 1100 m; ot exa Ne2 no nexa No3 — 1500 m; 0TBOIbI OT MAaruCTpaivd K Iexam —
150 m. Onpenenuts pacueTHbie Harpy3ku Ha KC: MakcUMalbHBIA U MAaKCUMAJIBHO JUTUTEIIbHBIN PACXOJIbl,
pacuetHoe naBienue. [lonodpaTs KOMIPECCOPHI MO TUITY, PACUETHOMY JABJICHUIO U TPOU3BOJUTEIHLHOCTH.
ITpounsBecTr ruIpaBIMYECKU pacuyeT CUCTEMBI.

Jluaenoz snepeemuyecxoil 3¢pghexmusHoCcmu MeniomexHoI02UlL

IK-2.1 Ananusupyet nannbie | KOHTpoJIbHBIE BOIIPOCHI JJIsl POBEACHUS TPOMEKYTOUHOM aTTEeCTAIlMH 110 UTOraM
10 MCITOJIB30BAHUIO OCBOCHUS AUCITUIUIMHBI (IK3aMEHA).

0. DHeprobanaHChl MPeANPUITHH.

1. UnTeHcuBHOE SHEprocoepekeHue.

12. Kpurepun 3HEPreTHUECKONW ONTUMH3AIIHH.

13. DHeprocbepexeHue Mpyu MPOU3BOICTBE U PACIIPEACTICHUH TEMIOBON SHEPTHH.

14. DHeprocbepexeHne B MPOMBIIIJICHHBIX KOTEIbHBIX.

15. PanioHalibHOE 3HEProMCIOIb30BAHNE B CUCTEMAX MPOU3BO/ICTBA U pacpeieIeHUs] YHEPTOHOCUTENEH.
16. OcobeHHOCTH HEProcOepeKEHUST B BBICOKOTEMITEPATYPHBIX TETIIOTEXHOJIOTHSIX.

17. DueprocbepexeHue B cucTeMax OTOIUICHHs], BEHTHIISLIH, TOPIYET0 BOJAOCHA0KEHNUS, CYIIMIIbHBIX,
BBIITAPHBIX, PEKTH(UKAITMOHHBIX YCTAaHOBKAX.

rasa  paspabaThiBaeT | | AKTyalbHOCTb SHEprocoepeskeHns B Poccu n Mupe.
MEPOHPHATI 110 2. TocynapcTBeHHas MOJNMTHKA B OOJIACTH MOBBILIEHUS Y)(PEKTUBHOCTH UCIIOIb30BAHNS SHEPTUH.
PaltOHATILHOMY 3. DHeprocOepexeHue 1 KOJIOTHUsl.
HCIIOJIB30BaHUIO I'a3a
HOTpeGHTENIMY, 4. HopmaTuBHO-TIpaBOBasi © HOPMAaTUBHO- TEXHUYECKasi 0a3a SHEPTOCOEPEIKECHHUS.
CHIDKEHYIO TIOTeph 5. OcHOBBI 3HEproayauTa 00BEKTOB TEIIOIHEPTE€TUKH. §
232 1 SKOHOMMIHN 6. OcoOeHHOCTH YHEpProayanTa IPOMBIIIJICHHBIX TPEAPHITHAH.
TOIJIMBHO- 7. Dkcrpecc-ayaur.
SHEPreTHYeCKNX 8. VYruyOiieHHbIC SHEpTreTHYEeCKHE O00CIIeIOBAaHUS.
pecypcos 9. DHepreTHuecKuil macmoprT.
1
1




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

18.

19.

20.

21.

22.

23.

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

32.

33.

DHeprocoepekeHne MpH AMEKTPOCHAOKEHUN POMBIIIICHHBIX MPEANPUITHN, 0OBEKTOB arpapHo-
IIPOMBIIIICHHOT'O KOMIJIEKCA, )KUIMIIHO-KOMMYHAJIBHOTO X034HCTBA.

DHeprocOepeKeHNE B CUCTEMAX OCBEIIICHHUS.

OcHOBBI 6€30TXOAHBIX U 3HEprocoeperaroux TexHonorui. [lonsrue o 6€30TX0AHOM TEXHOIOTUH.
be3orxonnas TexHonorus u sHeprocoepexenue. [Ipunuunsl 6e30TxoaHol TexHonoruu. Ilokazarenu
0€30TX0/THOCTH TEXHOJIOIMYECKHX MPOLIECCOB U KOMOMHUPOBAHHBIX YCTAHOBOK

OHepronoTpedIeHUE U SHEPTOUCIIONIB30BAHUE B SHEPTETUKE. Y IEIbHbIE PACX0/Ibl TOIIMBA U SHEPTUHU B
TOK.

OHepronotpeOdIeHUE U SHEPTrOUCIIONb30BAHUE B IPOMBINIIIIEHHOCTH. CTPYKTypa 3HEpronoTpedaeHus B
IPOMBIIIICHHOCTH IO OTPACIISIM.

VY nenbHble pacxo/bl TOIUIMBA U SHEPTUU Ha MPOU3BOJICTBO MPOMBIIUIEHHOW PO yKIMU. OCHOBHBIE
HaIpaBJICHUs PALMOHAIIBHOTO SHEPrOMCIIONb30BaHUs. DHEProcOepekeHUe B TEXHOJIOTUHU. SHEProdanaHChl
NpEANPUATHH;

DHEeproeMKOCTb IPOMBIIIIICHHOHN MPOAYKLINU. DHEPrOEMKOCTh U Ka4eCTBO UCIIOIb30BAHUS B
JIEHCTBYIOIIEH TPOMBIIIUICHHON TETJIOTeXHOIOTuU. CpaBHEHHE PACXO/I0B TOILIMBA U SHEPTOEMKOCTH.
JlnarHocTHKa SHEPrOMCIOIb30BaHNUS B IIPOMBILUICHHBIX TEIUIOTEXHONIOTHIX. [TokazaTenn
SHEPrOUCIIONIb30BAHMUS.

PacueTsl TOTOKOB B ceTsaX. PacyeTsl 3HEProeMKOCTH M TEIIONOTPeOIeHHS B IPOMBIIITIEHHBIX
TEIIOTEXHOJIOT USIX.

Oo6ume cBenenus 00 sHeprocoepeskeHun. O01Me MPodIeMBbl SJHEProcOepeKEeHNsI Ha COBPEMEHHOM 3Tarle
DHeprocoOepexeHre B TOINTMBHO-3HEPTreTUYECKOM KOMIUIEKCE. DHEProcOepeKeHHe B AIEKTPOIHEPTETHUKE.
OO1m1ast XapaKTepUCTHKA SHEProcOePEKEHMUS B TPOMBILILIEHHOCTH.

OcHOBHbIE HaNpaBJIEHUs JHEPrOCOEPEKEHNS B YEPHOI MeTaulypruu. MICTOUHHUKY U TOTEHIIAbI
SHeprocOepekeHus B YepHON MeTaTypruu

OcHOBHbIE HaNpaBJICHUS PAlMOHATILHOTO UCIIOJIb30BAHUS TOIIMBA U DHEPTUU B TEXHOJIOTHUECKUX
nporueccax.

Oueproucnons3oBanre u BOP. Kmaccudukamus BOP. OcHoBHBIE HampaBlieHUs HCTIOIb30BAHMS.
Bropuunsbie sHEpropecypcsl Y4epHOM U LIBETHOM MeTautypruu. Mlcrounnku u noreHuuansl BOP uepHoii
METaJLTypruu

Mertoa npenenbHoro sHeprocoepexenns. MeTo10J10rusi MHTEHCUBHOTO dHeprocoepeskenus. Kpurepuu
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34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

45.
46.

47.
48.

SHEPreTUYEeCKON ONTUMHU3AIMU. DHeprocoeperaromas TeXHOIOTUs, YHEProcOeperaroiye TeIIoBbIe
CXeMbl U 000pyI0BaHHE

OHepronoTpeOiIeHne U SHEPrOUCIIONIBb30BaHUE B METAJUTYPIrUH. DHEPrOEMKOCTb METAJUIyPrHYECKON
npoayKuuu. Pacuers! TemionoTpedaeHus MeTaulypruueckon npoayKiuu. Pacuerst
SHEProUCIIONb30BAHMS B YUEPHOIN METAJUTYpruu

Tennorexnonorus yepHoit Metasuryprud. OCHOBHas TeXHOJIOTHYecKas 3afaya. O01as TeXHoI0rnyeckas
cxema. TemmeparypHslid Tpag UK TEIIIOTEXHOJIOTHH YEPHON METaLTypTUu.

TemnoTexHoIOrNs NPOU3BOJACTBA OKATHIIIEH U arjoMepara. TerIoTeXHOIOTus IPOU3BOICTBA KOKCA.
TemnorexHOIOT U JOMEHHOTO IPOU3BOJICTBA. PacueTsl SHEProeMKOCTH | TEIIONOTPEOICHUS arjioMepara,
oKartblleil U Kokca. Pacuer 3HeproeMKOCTH U TEIIoNoTpeOIeHUs UyTyHa.

TennorexHomorus Npou3BoACTBa CTaIM. PacueT s3HEproeMKOCTH U TEIUIONOTPEOIEH S CTalIN.
TennoTexHonOrus TUTEHHO-IIPOKATHOI'O IPOU3BO/CTBA. PacueT sHEproeMKOCTH U TEIUIONOTpeOIeHHS
IIpOKAaTa.

OcCHOBHBIE HANPaBJICHNS COBEPIICHCTBOBAHUS AEUCTBYIOLIMX TEXHOJIOIMYECKUX IPOLIECCOB B
METaJITypIrHH.

BBoanble nmoHATHs U TepMuHbl. Kitaccudukaiys BBICOKOTEMIIEPAaTypPHBIX MTPOLECCOB. DJIEMEHTapHbIe
(bU3UKO-XMMHYECKHE MTPOLIECCHI.

Knaccudukanus peakTopoB U HICTOUHUKOB dHEPrUU. TernoTexHuueckue npuHuuiel. TenaoBoit 6ananc
TEIUIOTEXHOJIOTHYECKOTO PEAKTOPA.

OrseynopHsle MaTEpUabl U U3JENNS.

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

TeniooOMeH B ciioe IpoOJIeHBIX U U3MENbUEHHBIX MaTepuanoB. Bpems HarpeBa TepMUYECKH TOHKUX Tell.
Bpewmst nHarpeBa ten npocToit popmbl. Bpems niaBieHuss TepMUUYECKH TOHKHX TeJ POCTON (hOPMBI.
HarpesarenbHble po1iecchl U YCTaHOBKH.

OOGXUroBbIe MPOLIECCH M YCTaHOBKH. CXeMbl, KOHCTPYKIIMH U TIOKa3aTeNIn pabOThl 00)KUTOBBIX
YCTaHOBOK.

[InaBuibHBIE IPOLIECCH] M YCTAHOBKH. TEXHOIOIMUECKHE OCHOBBI JIOMEHHOT'O IIPOLIECCa.
TexHonornyeckne 0OCHOBBI MTPOU3BO/ICTBA CTalU. CXeMbl, KOHCTPYKIIMH JIEMEHTOB CTAJIEIIaBUIIbHBIX
YCTaHOBOK.
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HHQ!CMHZ/IPZ/IHZ 00beKmos u cucmem NPOMbLULIEHHbIX MeniomexHoI02UlL

IK-2.1

AHanmu3upyeT NaHHbIE
TI0 UCTIOJIb30BaHUIO
rasa u pa3zpabaTbIBaeT
MEPOIIPHATHSI 110
panroHaIbHOMY
MCTIOJIb30BaHMIO T'a3a
MOTPEOUTENAMH,
CHIDKEHHIO TIOTEPh
ra3a v 5KOHOMHUH
TOILJIMBHO-
SHEPTeTHYECKUX

pecypcoB

HepequL KOHTPOJIBHBIX BOIIPOCOB JIAA IMMOATOTOBKHU K 3a4€Ty

Ilpumepnule 3a0anun 0na ammecmayuu:

1. Pacuet notpe6iieHHs TOILTUBHO-YHEPTETUUECKUX PECYPCOB.

2. ITpubopHbIil yueT noTpedIeHUATEIUIOBOI SHEPTUH.

3. CocraBieHune SHEPreTHYECKUX OATaHCOB.

4. BrnusHue cooTHOLIEHUS TaprudOB Ha SHEPTETHUYECKHE PECYPChl HAa TEXHUKO-IKOHOMUYECKHE
XapaKTePUCTUKHU YHEPTCTUUCCKUX YCTAHOBOK.
N3yunth moAXo0bl K peCTPYKTYpU3AlMK YIPABICHUS OpTaHU3alueH.
N3y4nth BO3MOXHOCTh IPUMEHEHHUSI MH)KHHUPUHTA HA OCHOBE HCITOJIb30BAHMSI HOBOTO
MIPOU3BOJICTBEHHOTO 000PYAOBAHHUS.

oo

Ilpumep 3a0anun na pewienue 3a0au u3 npogheccuoHanbHou odonacmu:

1. Onucanue npoaykToB U yciyr. Onucanue ¥ rpynnupoBKa MPoIyKTOB U yciyr. @opMUpOBaHUE MOIUTHKU
IPYNIUPOBKU U Kiaccuukanuu. CocTaBieHue KIACCU(PUKATOPOB MPOIYKTOB M YCIYT KOMIIAHHUH.
Bepudukanus (cornacoBanue 1 yTBEp>KICHHE) ONMCAHUH.

2. Onucanue OuzHec-npoueccoB. Omnpenenenue chepbl IPUMEHEHUS TPOLIECCHON (GOPMBI OpraHu3aluu
nesTenbHOCTH. POpMUPOBAaHUE OTUTUKHU TPYIITUPOBKH U KiIacCU(UKAUKA OU3HEC-TIPOIIECCOB. Y Bs3Ka
MIPOILIECCOB C IPYNIIUPOBKOI NMPOIYKTOB U yciayr. OnucaHue v rpyninupoBKa OU3HEC-IPOLECCOB KOMITAHUH.
CocraBnenue kapTbl Ou3Hec-npoueccoB. [lacnopTusanus npoueccon. Bepuduxamus onucanuii.

3. Onucanue npoektoB. OnpeaeneHue chepbl IPUMEHEHHS TPOSKTHON (OPMBI OpraHU3aluU AEATEIbHOCTH.
®opmupoBaHUE MOTUTUKU TPYNIIUPOBKH U KiIacCU(UKALUK TPOEKTOB. Y BsI3Ka MPOEKTOB € TPYNIIUPOBKOM
MIPOAYKTOB U YCIYT. YBsi3Ka cep NpUMEHEHHs NPOEKTHOM U mpolieccHON (opM OpraHu3anuu
nesitenbHOCTH. OnucaHue U rpyNnnupoBKa IpoekToB komnaHnuu. CocTaBleHHE peecTpa MPOEKTOB.
Bepuduxanus onucaHuii.

4. Onucanue ¢pyakuuid. Onpeaenenne chepbl TpuMeHeHUs (QYHKIIMOHATBEHOTO MPEACTABICHUS OpTraHU3aIUH
neste’nbHOCTH. DOpMUpPOBaHHUE MOJUTUKH IPYNIUPOBKU U KIacCUPUKAIMU QYHKIUN. YBs3Ka
(YHKIIMOHATIBHBIX OMMCAHUH C TPYNIUPOBKON MPOAYKTOB M YCIYT. ¥YBs3Ka GYHKIIMOHAIBLHON U TPOIIECCHOM
¢dbopM npencTaBieHUs 1ESTETbHOCTH KOMIAHUU. Y Bs3Ka QYHKIMOHAIBHOM U POEKTHOM hopm
MIpe/ICTaBICHUs IeATENbHOCTH KoMnanuu. Onucanue u rpynnuposka GyHKIui kommnanuu. CocTaBieHue
kjaccudukaropa QyHkiuii komnanuu. Bepudukaius onvucanui.




Nupuxarop

Kon
JOCTHKCHUS OLieHOYHBIE CpeICTBA
HWHJIHUKaTopa
KOMIICTCHII NN
5. Onucanue opraHu3alMOHHON CTPYKTYpbl. @OpMUPOBAHUE MOIUTUKH NPEACTABIECHUS OPraHU3allMOHHON
CTPYKTYpPBI. ¥YBsA3Ka OpPraHM3allMOHHON CTPYKTYPBI C IPYIIIMPOBKON IPOJYKTOB U YCIYr KOMIIAHUH. Y BS3Ka
OpraHU3aIMOHHON CTPYKTYPHI ¢ OM3HEC-TIpOIIecCaMy KOMIIAHHUHU. Y BSI3Ka OPraHU3allMOHHON CTPYKTYPHI C
IPOEKTaMU KOMIIAHUU. ¥YBsA3Ka OpraHU3allMOHHOM CTPYKTYpbI ¢ QyHKIMAMHU KomnaHuu. CocTaBlieHHe
OpraHu3aIlMOHHBIX cXxeM. Bepudukanus onucanuii.
Tlpouseoocmeennas - HAYyUHO-UCCIE008AMENbCKASL paboma
[K-2.1 AHanuzupyer AaHHble | B KOHIIE Ka)K0ro ceMecTpa MarucTpaHT 10 pe3yabTaTaM HayqHO-HUCCIIeA0BATEeIbCKON paboThl TOTOBUT OTYET,

10 MCTIOJIE30BAHUIO
rasa u pazpabaTsiBaeT
MEPOTIPHUATHS 10
panroHaIbHOMY
UCIIOJIb30BAHMIO ra3a
MOTPEOUTENSIMH,
CHIDKEHHIO TIOTEPh
rasa ¥ SKOHOMHUH
TOIUTUBHO-
JHEPTreTHUECKUX

pecypcos

BKJIIOYAIOLINN pa3Ziesibl, BHIIOIHEHHbIE CTYASHTOM COITIaCHO HHAWBUAYaIbHOMY Iuiany. [lo pesynbraTam
cobeceJ0BaHMsI U BBIIIOJTHEHHOH pabOThl pyKOBOAMTENIb MATUCTPAHTA BBICTABIISIET €My aTTECTALIMOHHYIO OLICHKY.
[TpomesxyTo4Has aTTeCTalMs 0 HAYYHO-HCCIIEA0BATEILCKOM paboTe MMEET 1IEIbI0 ONPEIeNIUTh CTENIEHb JOCTHKEHHS
3alTaHUPOBAHHBIX PE3YJIBTATOB O0YUYEHUS U IPOBOAUTECS B (hOpMe 3a4eTa C OLIEHKOM.

O6s3aTenbHOM hopmoit oTaeTHOCTH OOy4arorierocs mo HUP seisercs mucemensstil otaer. Llens oTuera —
c(hopMHUPOBaTh U 3aKPEMUTh KOMIIETEHIINH, TPUOOPETEHHBIC 00YYaIOLINMCS B PE3YJIbTaTe OCBOSHHS TEOPETHUECKUX
KYPCOB U IIOJIy4€HHbIE UM ITpU BbInonHenuu HIP.

B paboty cennanu3upoBaHHOTO HAYy4YHO-MCCIIEI0BATEIBCKOTO CEMUHAPA BOBJIEUEHBI MAIHCTPBI, 00Y4aIOLIHNECs 110
HanpasyieHHio Maructpatypsl 13.04.01 Tennosnepretuka u TerorexHuka. Crieruanu3upoBaHHbIN HAyIHO-
UCCIIEI0BATEIbCKUI CEMHHAP BKJIIOYACT B ce0s MyOIMYHYIO 3aIIUTy MarucTepcKoil paboThI.

CTpyKTypa u cofiepaHre HayqHO-MCCIeA0BaTENbCKON pabOThl MarucTpa

ConeprxaHue HayYHO-HCCIICI0BATEIILCKON paOOThI ONPEISIsSeTCS TEMATHKON BRITYCKHON KBaJTU(UKAIMOHHOM Pad0ThI
(MarucTepcKoi AuccepTaIum), BRIOPAaHHON CTYJIEHTOM U COTJIACOBAHHOM ¢ HAYYHBIM PYKOBOAHUTEIIEM, UCXOS U3
CHEIU(PUKN U3ydaeMOl CTYASHTOM IPOTPaMMBI.

[Nepevens 00X HAIIPaBICHUI HAYYHO-HUCCIIEA0BATEIHCKON pabOThl MATUCTPOB:

1. TlepcnekruBHbIe TPOOIEMBI 3PHEKTHBHOTO MCIIONB30BAHKS MATEPUATIBHBIX PECYPCOB U SHEPTHHU B TIPOMBIILIEHHBIX
TEIUIOTEXHOJIOTHYECKUX CHCTEMAX.

HNnuTencuBHOE 3HEprocOepeKeHNe U HKOJIOTHS B TETNIOTEXHOIOTHH.

PazpaboTka 3Hepro- u MarepuanocOeperanmx TeXHOJIOTH TPOU3BOACTBA.

OT60p NCTOYHUKOB SHEPTUHN U YHEPTOHOCHUTEINEH.

Pa3paboTka TepMOANHAMUYECKH UICAIBHBIX U TEXHUYECKU PEaIN3yEeMbIX TEIUIOBBIX CXEM.

Br100p 3(h(heKTUBHBIX TETIIOTEXHUYECKUX MPUHLUIIOB OPraHU3alui TEXHOJIOTHYECKOT o MMpolecca.
DHEPro3KOHOMIYECKas ¥ TeIUIOTEXHUYECKasi ONTHMH3AIINS BBICOKOTEMITEPATYPHBIX MTPOIECCOB.

N oA wN
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8. PaspaboTKa u CO3/1aHHE PHEPrOMATEPHATOCOEPETAOIINX W SKOJOTHUECKH OE30MaCHBIX MOJIENEH IPOM3BOICTBEHHBIX

CUCTEeM U 000pYTOBaHMSI HOBOTO MTOKOJICHHUS.
9. Paspaborka 3()(eKTHBHBIX IPUHIIKIIOB TIOCTPOCHHUS CXEM TEXHOJIIOTHYECKUX PEAKTOPOB M 3JIEMEHTOB
TETIONCTIONB30BAHMSL.

[IpuMepHBIE TEMATHKH CIICIMAIN3UPOBAHHBIX HAYYHO-HCCIICTI0BATEILCKUX CEMUHAPOB:
[TpumepHBIi IepedYeHb TeM (HanpaBIeHHH) HAyYHO-HCCIIeI0BATENECKOM paboThl MarucTpoB:

1. HccnenoBanne BO3MOKHOCTEN MOBBIIEHUS 3P (HEKTUBHOCTH CKMIaHKS IPUPOIHOrO rasa MyTeM XHMHIECKOM
pereHepanuu.

2. MHccnenosanue 3HeprodPpGeKTHBHOCTH IPOLECCOB CIKATHS IPOMBILIIEHHBIX Ta30B.

3. HccnenoBaHue BO3MOKHOCTEH UCIOIB30BAHMS TEIUIOTHI )KUIKOM CTAIH B CTAJIEIUTENHBIX KOMIIEKCAX.

4. H3y‘ICHI/IC TCIIJIOBBILACIIAIOIINUX HpOHCCCOB ‘ICpHOfI MeTaJIHprI/II/I C OCJIBIO ITOBBIIIICHUS €€ SHGPFGTHHGCKOﬁ

3¢ (HeKTUBHOCTH.

5. Paspaborka 5>()(peKTHBHOMN CXEMBI SHEPTOOOECTIEYEHUS IEKTPOCTAIEIIABUIBHOTO TPOU3BOICTBA.

6. MccrenoBanue BO3MOKHOCTEN MOJEPHU3ALUK CUCTEM OXJIAXKIEHHS BLICOKOTEMIIEPATYPHBIX MIPOLECCOB U
YCTaHOBOK YEPHOUN METaJLTypTHU.

7. Paspabotka 3()(eKTHBHOMN CXEMBI SHEPrOOOECTIEYEHHS IPOIIECCOB MEPEPAOOTKH METAIUTHYECKUX PY/I.

8. PaspaboTKa cXeMbl KOMILUIEKCHOTO MCIOJIb30BAHUS KOHBEPTEPHBIX I'a30B KUCIOPOIHO-KOHBEPTEPHOTO IPOIIECCA.
9. KomiuiekcHas oreHka 3(pPEeKTUBHOCTH UCIIOIb30BAHUS HCTOYHUKOB DHEPTUH DJIEKTPOCTAIEIIABUIBHOTO
MIPOU3BOJICTBA.

10. PaspaGoTka NPUHIKUIIOB SHEProd(PHEKTUBHOTO UCTIONB30BAHUS YIJIS.

11. ToBbimenue >pPpEeKTHBHOCTH TEMIOBON 00pabOTKM MaTEPUAIOB HAa OCHOBE COBPEMEHHBIX I'a30TYPOMHHBIX
TCXHOJIOTHUH.

12. Uccnenosanue BO3MOKHOCTEN 5 PEKTUBHOTO UCIOJIB30BAHMS TEMIOTHI KOKCA.

13. KomIuiekcHas OLiEHKa SHEPIETHYECKHMX U DKOJIOTMYECKUX CBOMCTB OCHOBHBIX BHIOB HCKOIIAEMBIX TOILIHB.
14. DueprocbepexeHune B MPOMBIIUIEHHBIX CUCTEMAX MPOU3BOJCTBA CXKATOIO BO31yXa.

15. Pa3paboTKa nporeccoB TPUreHEPAIMH U MOJUTEHEPALIMH Ha DIIEKTPUYECKHUX CTAHIHMAX

IT1K-3 Cnoco6Gen k npenogaBaHuio no nporpammam daxkanaspuarta u 1111, opueHTHPOBAHHBIM HA COOTBETCTBYIOIIHUIA YPOBeHb KBAJIM(PUKAINH

Ilpouzeoocmee

HHASL - Ne0a202U1ecKasl npakmuka

IK-3.1

IIpoBoauT y4ueOHbIE

3aHATHA 110

B nporiecce nMpakTHKW MaruCcTPpaHThl YYaCTBYIOT BO BCEX BHJIAX HAYYHO-TIE/IATOTUYECKOW U OpraHU3allMOHHON PadoThI

BBITyCKaromei kadenps! (Ipyroro noapasneiaeHus cBoero By3a). [Ipu 5ToM B COOTBETCTBHHY C HHINBUAYAIbHBIM
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JOCTIOKCHHUS Or11eHOYHBIE CPEICTBA

HHIAKATOPA
KOMITETCHIIUU
nporpaMMam TUTAHOM, COCTaBJICHHBIM HAayYHBIM PYKOBOJIMTEIEM M YTBEPKIACHHBIM 3aBEIYIOIIUM Kadeapoil TPaKTHKAHTHI:
OaxamaBpuara u JI1I1,
OpraHu3yet U3YYaloT:
CaMOCTOSTCIIbHYIO - conepkanue, (opMbl, HATIPABJICHUSI JESITENbHOCTH Kadephl: JOKyMEHTHI IJIAHUPOBAHHUS U ydeTa yIeOHOH HAarpy3KH;
paboty MPOTOKOJIBI 3aceaHus KadeIphl; MIaHbl U OTYETHI MPEMOIaBaTeNCH; JOKYMEHTHI 110 aTTECTAI[MN CTYICHTOR,;
00y4aroIuXxcs, HOPMATUBHBIE W PErJIAMEHTHPYIONIHE JOKYMEHTHI Kadeapsr;

KOHTPOJHPYET U
OIICHUBAET OCBOCHUE
00yJaroIUMHUCS
y49e0HBIX KYPCOB,
JTUCITUTLTHAH (MOJTyIIeH)
pOTrpaMMm
OaxanaBpuara u JII1I1

- yueOHO-METOINYECKUE MaTepHaIbl;

- IPOTPaMMBbI y4eOHBIX JUCIUILTHH, KypCHI JISKIHiA, COIepKaHHe JIAOOPATOPHBIX U MPAKTUYECKUX 3aHITHH;

- HAYYHO-METOAMYECKHIE MaTepUalbl: HAyYHO-METOAMYECKHe pa3pabOTKU, TEMAaTHKY HAYYHBIX HalpaBieHUH Kadenpel,
Hay4YHO-METOJUYECKYIO JIUTEPATYPY.

BBITIOJTHSIOT CJICTYIOUIYIO MeIarOrMYecKyto padboTy:

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

- IPOBOJIAT HAOJIIO/ICHNE U aHAJIN3 3aHATHH 110 COTIIACOBAHUIO C MIperojaBaresieM Y4eOHOH TUCIUIUIMHBI (HE MEHee ABYX
HAOJIIOICHMIA )

- CAMOCTOSITEIIBHO TIPOBOJAT (DparMeHTHI (4aCTH) 3aHATHI MO COTIIACOBAHMIO C HAYYHBIM PYKOBOIMTENEM U (VJIH)
MperoaaBareieM yueOHON TUCIUTUINHBL,

- CAMOCTOSITENIFHO MTPOBOAT 3aHATHS 110 TUIAHY y4eOHON NUCHUIUIMHEI (HE MEHEee JIByX 3aHATHH);

- pa3pabaThIBaIOT KOHCIIEKTHI JICKIUH MO OT/AEIBHBIM y4eOHBIM AUCIUIUTMHAM (HE MEHEe OJJHOTO KOHCIIEKTa);

- YYacTBYIOT B pa3paboTke y4eOHO-METOAMYECKUX H3/IaHnH, JJabopaTOpHBIX CTEHIOB WX Iporpamm it 9BM o
3aJIaHuI0 Kadeapsl.

ITo uToram npoxoXJIAeHUS NPAKTUKH CTYACHT 0()OPMIISIET MUCHbMEHHBII OTUET C aHAIN30M BCEX BUIOB €I0
JeSITeIbHOCTH, KOTOPBIA yTBEP)KAAETCsl HAYYHBIM pyKoBoauTeneM. OTueT caaercs Ha Kadenpy He nmo3anee 10 gHein
MocJie OKOHYAHHUS MPAKTUKU. 3aliTa OTYeTa MPOXOJUT B BUJE cOOEeceI0BaHus, IPUYEM OIIEHKA YUUTHIBAET KaK
KaueCTBO MPEJCTABIEHHBIX MarUCTPAaHTOM MAaTE€PHAIIOB, TaK U MPAKTUYECKUE HABBIKU U OT3bIB HAYYHOT'O PYKOBOJIUTENS
(IpHUKpEIICHHOTO MperoJaBaTeNsa-HacTaBHUKA) O paboTe MarucTpanTa B EpUo] MPAKTUKU. Pe3ynbTaTsl arTectanmn
MPaKTUKH QUKCUPYIOTCS B 3K3aMECHAIIMOHHBIX BEIOMOCTSIX.

IK-4 Cnoco0eH NPOBOAUTH THATHOCTHKY COCTOSIHHSL 0C000 CJI0KHBIX TEXHOJOTHYeCKHX KOMILJIEKCOB TEPMHYECKOI0 MPOM3BOICTBA

3Hep2006ecneueuue NPOMBIULIIEHHBIX MENJIOMEXHOI02UHECKUX KOMNIIEKCO6

[IK-4.1

AHanmsupyer
TEXHUYECKYIO U

IIpumepHoe 3ananue:
3anmayga 1.




Nupuxarop

Kon
JOCTIKEHHUS O1neHOYHBIE CPENICTBA

WHIUKATOPa
KOMIIETEHIINN
HOPMAaTHUBHYO Paccunrate MeTOAMYECKYTO IT€Yh 71l HArpeBa 3ar0TOBOK IPH CIIEIYIOMINX YCIOBHUAX: KOJTUIECTBO OTAITUBAEMBIX 30H 3,
JIOKYMEHTAITUIO 10 Mapka ctainu 3CII, ceuenue 3aroroBku 300200, nmuHa 3arotoBku 4,5 M, Temmneparypa nocaga 0 oC, Temneparypa
KOHCTPYKLUU Bb1aun 1245 oC, npousBoauTensHOCTh ieun 160 T/4, TemnepaTypa Harpesa raza 0 oC, Temrieparypa HarpeBa Bo3yxa
TEPMHUICCKOTO 350 oC, TommmBO: cMeCh KOKCOBOTO M TOMEHHOT'O Ta30B, TEIUIOTAa Cropanus TorwBa 8,793 MJIx/M3, BIa)KHOCTh
000pyIOBaHUS U KOKCOBOTO ra3za 21 r./m3, BIaxXHOCTh TOMEHHOTO ra3a 27 r./m3, koaddurment pacxoaa Bozayxa 1,1. Torumso Ha 95%
pa3pabaTeIBaeT IUIaH | COCTOMT M3 MeTaHa, a30T 5%.
JUATHOCTHKH 0C000
CII0HOTO 3anaya 2.
TEXHOJIOTMYECKOro [TpoBectu pacueT pekymneparopa Ui HOAOrpeBa Bo3ayxa. MicxomHblie 1aHHbBIE IS pacdeTa: Ha BXOJIE B PeKyIepaTop
KOMILIEKCa =00C, Ha Bbixoge =3000C. TemnepaTypa asiMa Ha Bxoae B pekyneparop =11000C. Pacxoz raza Ha oTomieHue ne4u
TEPMHUYECKOr0o =1,17 m3/c. Pacxon Bo31yxa Ha ropeHue Tormea M3/c. KomnuecTBo IbIMOBBIX T'a30B Ha BXOJIE B peKyIieparop m3/c.
MPOU3BOJICTBA. CoctaB apiMOBBIX Ta30B 8,94% CO2; 17,1% H20; 1,72% 02 u 71,9% N2.

Memoodonozus unmencugHo20 dHepeochepedtcenus

[K-4.1 AHanuzupyer [TpumepHOE TpaKTHYECKOE 3aJaHKe K aTTECTAIUH:
TEXHUYECKYIO U 1. PemmTs 3a/1a4y U ¢ IPUMEHEHUEM TEOPHH MHTEHCUBHOIO SHEPrOCOEPEKEHHUS TIPEIOKUTH BAPUAHT OCTPOCHUS
HOPMATUBHYIO 3aJ]au¥ C TIOBBIIICHHBIMU XapaKTEPUCTUKaMU dHeprocOepekenus. OnpepeanTs KOJIMYeCTBO Mapa, BEIpadaThiBaeMOro
AOKYMCHTAIIMIO 110 KOTJIOM-yTWJIA3aTOPOM, YCTAHOBJICHHBIM 32 MAPTECHOBCKOM II€UBIO, & TAKKE PACCUUTATh TOJOBYIO SKOHOMUIO TOIUIMBA
KOHCTPYKLIUHU (mpupoaHoro rasa). MicxoaHsle AaHHbIE: HaYajdbHas TeMnepatypa razos trl = 700 °C; koHe4Has Temneparypa razos tr2
TEPMHYECKOTO =160 °C; obbemHbIl pacxon razoB Vr = 12000 m3/4; naBieHue napa, BIpadaThiBAEMOI0 KOTIOM-yTHIH3aTOpoM P =

06opyIoBaHUS U
pa3pabaThIBaeT MIaH
JIUarHOCTHKHA 0C000
CJI0’KHOTO
TEXHOJIOTHUYECKOTO
KOMILIIEKCa
TEPMHUYECKOTO
MIPOU3BOICTBA.

40-105 ITa (40 ata).

2. Pemuts 3a/1a4y ¥ ¢ IPEMEHEHHEM TEOPHH HHTEHCHBHOTO SHEPrOCOEPEeKEHHUs TIPEIOKUTH BAPHAHT ITOCTPOCHHS
3aJ]au¥l C TIOBBIIICHHBIMU XapaKTEPUCTUKaMU dHeprocoepexkenus. OnpenenuTs IKOHOMHUUECKYIO 3P PEeKTUBHOCTD
MPUMEHEHUS TEIUIOBON M30JISALIUK MaporpoBoia. VicxonHble JaHHbIe: BHYTPEHHUH qraMeTp naponpoBoaa d1 = 200 mwm;
HapyXHBII Tuametp naporposoaa d2 = 210 mMm; TommuHa H30AIHH (TILTAaKOBaTH) 63 = 50 MM; 1uaMeTp
TpybonpoBoaa B mzomsauuu d3 = 310 mm; anuna naponposoa | = 100 M; k03 HUIHEHT TEemI00TAauM OT Mapa K CTEHKE
al =80 Bt/(M 2 °C); k03 pHIIMeHT TeII00TIauK OT TOBEPXHOCTH MAapPOIIPOBO/IA K OKPYKAIOIIEMY BO3AYXY 02 = 8
Bt/(M 2 °C); naBnenue napa B napomposoge P = 10-105 Ila (10 aTa); Temneparypa neperperoro napa tine = 400 °C.

3. Pemmts 3314y U C IPUMEHEHHEM TEOPUH HHTEHCUBHOTO SHEProCcOEPEeKEHHS IPE/TIOKUTh BAPUAHT IOCTPOCHHUSE
3aJ1a4¥ C TIOBBIIIEHHBIMU XapaKTepUCTHKaMH dHeprocoepexerns. CocTaBuTh TerioBoi O6ananc u paccuntats KI1/{
MEYHON YCTAaHOBKH O THIM3AaLUH TEIUIOTH YXOSIINX Ta30B U C YTUIM3ALUEeH TEIIOTh YXOASIINX Ta30B 3a CUeT
NPUMEHEHUS TeIUIOPHUKALMOHHOT0 3KOHOMai3epa. VicxoHble TaHHbIE TPOU3BOAUTEIEHOCTE KOA(QPHUINEHT U30bITKA
BO3Iyxa B paboueit kamepe o = 1,1; Temmepartypa ayTheBoro Bozmyxa tB = 30 °C TeopeTHueCKHii pacxo] BO3ayXa s
ropenusi o VB = 8,5 M 3 /M HauanbHas Temneparypa 3arotoBok M = 20 °C; koHeYHasi TeMIlepaTypa HarpeThIX 3ar0TOBOK
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t"M =700 °C; 06peM mpoayKTOB cropanus (yxoasmux razoB) Vr =10 m 3 /m 3 ; remnieparypa Torumsa tt = 20 °C;
termnoeMKkocTh TormBa Ct = 1,26 x/[x/(kr ° Temmeparypa yXoasSIInuX ra3oB: 0€3 yTUIN3AHH TeMJIOTHl C YTHIH3aLlueH
temnoThl t"yx = 150 °C.

4. Pemmts 33/1a4y U C MPHMECHEHHEM TEOPHUH HHTCHCHBHOTO SHEProcOepe:KEeHHs PETIOKHUTh BAPHAHT TIOCTPOCHHUSI
3aJ]auyl C TIOBBIIICHHBIMU XapaKTEPUCTUKaMU dHeprocOepekeHus. OnpeaenanTh KOJMYeCTBO 00pa3yIOMMUXCs BOJISHBIX
NapoB BCKHUIIAHHA B cenapaTtope. MicxoaHble JaHHBIE: TaBIeHUE KOHIeH caTa, mocTynaroiero B cenaparop P1 = 0,6 MIla
(6 ata) mpu tanl = 158,1 °C; naBnenue B cenaparope P2 = (0,2 MIla (2 ara) npu tan2 = 120 °C; sHTanenms napa i" =
2706,9 x/[x/kr; pacxon konaeHncata Gk = 10000 kr/4 (2,8 kr/c).

5. Pemmth 3a1auy ¥ C IPUMCHEHHEM TEOPUH HHTEHCUBHOTO SHEProcOepeKEeHUS PEUIOKUTh BAPHAHT MOCTPOCHHS
3a[a4u C MOBBILICHHBIMU XapaKTEPUCTHKAMU 3Heprocoepexenus. TemmoTeXHoaorndeckas yCTaHOBKa CHabxaeTcst
MapoM U3 naponpoBoja, umeroriero aasnenue P1. C nomorrsio peaykiroHHoro 34 kiianaHa AaBjieHHe CHHYKAeTCs 10
P2. Pacxon mapa D = 10 1/4. OnipeieuTh MOTEPIO S3HSPTUU U TOIUINBA B PE3YJIbTATE IPOCCEIIMPOBAHUS Hapa.
Ucxonueie nannele: [Tapamerpsl mapa B napomnposoje: aasienue P1 = 1,2 MlIla, remnepatypa napa tne = 216 °C,
sHTaNbIHA mapa ine = 2913 xJIx/kr . [TapameTps! napa B TEIIOTEXHOJIOTHYECKON yCTaHOBKE: AaBieHue mapa P2 = 0,2
MIla; satanenus napa i" = 2708 kJx/kr.

Yuebnas - nayuno-uccnedosamenvckas paboma

[IK-4.1

AHanusupyer
TEXHHYECKYIO U
HOPMAaTHUBHYIO
JOKYMCHTAIUIO 110
KOHCTPYKITUH
TEPMHUYECKOTO
06opyIoBaHUS U
paspabaTpIBaeT IJIaH
JIUATHOCTHKH 0C000
CJI0’KHOTO
TEXHOJIOTHYECKOTO
KOMILJIEKCa
TEPMHUYECKOTO
MIPOM3BO/ICTBA.

3ananue: yToOYHeHUEe HCTOYHUKOB JJIsl IPOBEJICHUSI HAydHOTO HccienoBanus. Odopmienne Oubanorpaduyeckoro
CIIHCKA.

3aganue: M3yvyeHue megarornieckoro onbita 1 9KCIepruMeHTa 1o npolieMe HayyHoro uccnenosanus. Hanucanne
YEepHOBOTO BapHUaHTa KCIIEPUMEHTAIBHOTO UCCIIEIOBAHUSI.

3anpanue: IIpoBeeHne KOHCTATUPYIOLIETO YKCIIEPUMEHTA, TUAarHOCTHYECKHUX MPOLELYP.

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

3ananue: odopmieHHe oTyeTa 1o yueOoHou npakruke —HUP; BeicTyIieHrne ¢ oT4eToM 1Mo yueOHoi npaktuke —HP Ha
criericeMUHape.

Bormpocs! 1iist cobeceoBanms:

1. KakoBbI pe3yJIbTaThl JHarHOCTHYECKOTO UCCIIET0BAHUS?

2. Kakoii npoaykt paspaboran Bamu?

3. Kak BO3MOXHO OCYIIIEeCTBUTH BHeIpeHHe Bariero nmpojykra mcciemnoBaHuii?

4. KakoBbI pe3ysibTaThl BHEAPEHHs?

3agaHue: yyacTHe B Hay4YHO-TIPAKTHUECKUX KOH(EPEHIHUAX Pa3InIHOr0 YPOBHS; IMyOIUKaLMs CTaTeil 1o Teme
MCCIICIOBAHUSI.

ITK-5 Cnocoben k onpeacJeHuI0 HanpaBnenuifl PEKOHCTPYKIHUH U TEXHUIECCKOT0 MMEPEBOOPYKCHUS HeﬁCTBymmeFO TCPMHUIECCKOIo NPpoM3BOJACTBA,




Kox MNunukarop

JIOCTUKEHHUS OneHouHbIE CpenCTBA
MHJUKATOPA

KOMIIETCHIIUU

YPOBHA CrielATN3ANNU U TUBepPcH(PUKAIIMM MPOU3BOJICTBA HA NMEPCNEKTHBY

Memooonozus uHmeHCUBHO20 IHep2ochepecenUs




Kox WNupukarop
JIOCTUKEHHUS OLieHOYHBIE CpeICTBA

HWHJIHUKaTopa
KOMIICTCHITUH

IIK-5.1 Onpenensier 1. C npumeHeHHEM TEOPHH UHTEHCHBHOTO SHEPrOCOEPEKEHHUS TIPEIOKUTH BAPHAHT PA3BUTUS PACCMATPUBAEMBIX
HaIpaBJICHUE cucteM: DHEeProdPeKTUBHOCTh UCIIOIB30BAHUS IPUPOIHOTO Ta3a. [IprupoHbIil Ta3 Kak pecypc u SHEPTOHOCHTENb.
PEKOHCTPYKIIUH U TpaHCTIOPTHBIE M SHEPTETHYECKHE CBOMCTBA MPUPOAHOTO raza. CocTaB MPUPOTHBIX Ta30B M OCOOEHHOCTH €ro
TEXHUYECKOTO npuMeHeHus. ["a30Bbie TOTPEOUTENN Ha TPOMBIIIUICHHOM MPEANPUITAN. BO3MOXHbBIE 3aMEHUTE I IPUPOITHOTO rasa.
IIEPEBOOPYKEHUS BTopuuHbI€ TOIIMBHBIE T'a3bl, UX CBOMCTBA U BO3MOKHOCTH 3aMEHBI MPUPOAHOTO Ta3a. TemnnoTeXHOJIOrH4eCcKre
JEUCTBYIOIIETO MOTPEOUTENH MPUPOTHOTO Ta3a U UX XapakrepucTuku. OO0CHOBAHHOCTh HOPM ITOTPEOICHUS IPUPOTHOTO ra3a.
TEPMHUYECKOTO OOG0CHOBAaHHOCTH TTPUMEHEHISI IIPUPOTHOTO T'a3a B TEXHOJIOTHIECKUX U dHEPreTHIeCKuX mnporeccax. OneHkn
NPOU3BOJICTBA, YPOBHS |3(pPeKTHBHOCTH MPUMEHEHUS IPUPOHOTO raza. OCHOBHbBIE HAy4YHbIE TPOOJIEMBI U 33/1a4H B UCIIOIH30BAHUU
cnenuaiIn3alui U MIPUPOJHOTO Iasa.
AuBEpPCH(HUKALIUM 2. C MPUMEHEHUEM TEOPUH MHTCHCUBHOTO YHEProCOEPEKECHUS MTPEUIOKUTh BAPHAHT Pa3BUTHS PACCMATPUBAEMBIX
MPOU3BOJICTBA HA cucTeM: DHEProdPpPeKTUBHOCT UCIIOIB30BAHUS YIJICH. DHEPreTHUSCKUE YITIM U UX IPUMEHEHUE B TEIJIOOHEPIeTHKE.
MCPCIICKTUBY, Pecypcer u coctaBsl sHepreTndeckux yrieid. OCOOEHHOCTH TPUMEHEHUS YTIIel pa3HbIX COCTABOB M CBOMCTB. CIIOCOOBI U
3‘1’&1)3KTHBHOCTB METO/IBI MTOJITOTOBKY | CkUraHus Torumea. OneHku 3(h(GeKTHBHOCTH NCTIONb30BaHus yriei. Kokcyromuecs yrim u
JICUCTBYIOLIETO
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TEPMHUYECCKOTO 0COOEHHOCTH UX MPUMEHEHHS. POJIb KOKCYIONIUXCSI yIiiel B TOTUTHBHO-YHEPTeTHUECKOM OalaHCce MPEIIPUSITHS YSPHOM
MPOU3BOCTBA U MyTell | MeTayutypruu. [1oAroToBKa KOKCYHOIIUXCSI YTICH K HCIOIB30BAaHUIO B YSPHOH METALTyprHH. JKOJIOTHUSCKUE MPOOIEMBI
MOBBILIEHHS MIPUMEHEHUS YTIIeH B MPOMBIILICHHOCTH. Be30TX0AHbIC TEXHOJIOTHH CKUTaHUs yriieil. OCHOBHBIE MPOOIEMbI U HAyYHBIC
MPOU3BOJMTEIBHOCTH | 3a/1a4d IPUMEHEHUS YTiIel B MPOMBINUICHHOCTH.
Tpyaa 3. C npuMeHeHHEM TEOPUH MHTEHCUBHOIO SHEProCOEPEKEHUS NPEIIOKUTH BAPUAHT Pa3BUTHUS PACCMATPUBAEMBIX

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

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

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

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

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

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

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

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

[IK-5.1

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

[Tpumep TecTOB TSt KOHTPOJIS.

Tecr 1:

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

1. CeTouHbBII METO

2. MeToj kacaTeIbHBIX

3. Meron cekymux

4. MeTtop cpeHel TOUKU
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IUBepCHDUKAITIT
MIPOU3BOJICTBA HA Tecr 2:
MIEPCIICKTUBY, Kakue MaTpHIibl MOXKHO TIEPEMHOXKHUTH?
5(EeKTHBHOCTH BapuaHThI OTBETOB:
ACHCTBYIOIICTO 1. Matpu1sl ¢ paBHBIM YHCIOM CTPOK.
TEPMUYECKOTO 2. MaTpwuIisl ¢ paBHBIM YHCIIOM CTOJIOIIOB.
NPOM3BOJICTBA U IyTeH |3, CLemieHHble MATPHIIBI, Y KOTOPBIX YKMCIIO CTOJIOIIOB IEPBOM MATPHUIIBI PABHO YKCIIY CTPOK BTOPOIl MATPHIIBL.
MOBBIILICHUS
IIPOU3BOIUTEIILHOCTA | TecT 3:
TpyAa Yro Takoe paHr MaTpHiisl 1 (A)?

BapuaHTbI OTBETOB:

1. Uucno cTpok MaTpULIbL.

2. Yucno cTonbIioB MaTpHIIbL.

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

Tect 4:

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

1. JIns quaroHalIbHBIX.

2. 1 KBaapaTHBIX.

3. JIns IpAMOYTOJIBHBIX.

4. Jlns pa3peskeHHBIX.

Tect 5:

Kakue 3a1aun Ha3bIBAIOTCA OOpAaTHBIMH?
BapuaHTbl 0TBETOB:

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

TecT 6:

VY ca0BUS KOPPEKTHO MOCTABICHHON BRIYUCIUTENBHOM 3a0aun?

BapuaHTbl 0TBETOB:

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

Tect 7:

YcaoBue cyliecTBOBaHUS M €IMHCTBEHHOCTH petieHus CJIIAY?

BapuaHTbl 0TBETOB:

1. CBoOOIHBIC WIEHBI YPaBHEHH PaBHBI HYIIO.

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

Tect 8:

Kaxoit meton pemenust CJIAY nosBosser Halitu pemweHue CJIAY naxe B ciaydyae HEMOIHOTO paHra CUCTEMBbI?
BapuaHTbl 0TBETOB:

1. Metoa IMaycca (TpeyroyiibHOE pa3ioxKeHHe).

2. MeToj1 OpTOrOHAJIBHOTO Pa3I0KEeHHSI.

3. MeTron CUHTYJISIPHOTO Pa3I0KEHHUS.

Tect 9:

[Tonmmena oHOM GYHKIMH APYTOM HA3BIBAETCS:
1) UaTepnonsus

2) DKCTpanosIus

3) Anmnpoxcumanus

4) Crnaiis.

Tect 10:

MHoOro4wIieH Ha3bIBaeTCs:

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

Tect 11:
Oyukuus, nuddepenmpyemas K pas, ¥ Ha KaXI0M M3 3a/1a HHBIX OTPE3KOB SBJISIONIASICSI MHOTOYICHOM CTEIICHH m,
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Ha3bIBAETCA:
BapuanTbl 0TBETOB:
1. Uutepnonsanus
2. DKCTpanoJIsIIns
3. AnmnpoxkcuManus
4. Crinaiis.

Tect 12:

SIBHO-HesBHBIN MeTo Diniepa pemeHus 3a1a4u Koy skBuBaeHTEH METOTy
BapuaHTbl 0TBETOB:

1. Tpamnenuit

2. IIpenukTop-KOPPEKTOPHOMY METOAY AJamca MepBOro MopsIKa

3. [IpeANKTOp-KOPPEKTOPHOMY METOLY AaMca BTOPOro MopsiaKa

4. MunHa

[IpumepHOe mpakTHUecKOe 33JaHNe K aTTECTaIIH:

1. Onpenenuts NOTEPH TeIJIa Yepe3 CTEHKY ATUHOM 5 M, BeicoTOH 3 M, TonuuHoi d = 0,25 M, eciii Ha TOBEPXHOCTSX
CTEHKH NoJiepxkuBatoTcs remneparypsl t1 = +20 °C, t2 = -5 °C, ko3¢ddUUMEHT TemIonpoBOJHOCTH CTeHKH 1 = 0,6
Br/(M-Tpan).

2. CTeHKH TOIIKM TapOBOTO KOTJIa BBITIOJIHEHBI 3 OTHEYNOPHOTo Kuprnuda Toimuaoi d = 0,25 m. TemmnepaTypsl Ha
BHYTpEHHEH U BHelIHeH noBepxHocTsX t1 = 1350°C, t2 = 50°C. TennonpoBOJHOCTh KUPIIMYa 3aBUCHT OT TEMIIEpaTyphl |
= 0,93(1+0,00075t). Beraucnuts 1 u300pa3uth B Maciirabe pactpee/ieHue TeMIiepaTyp BHYTPH CTCHKH Ha PACCTOSHHSAX
x1=0,05m,x2=0,1 M,x3=0,15M,x4=0,2 m.

3. B pesepByap, conepxamuii 125 M3 xunkocTs mioTHOCTRIO 1760 kr/m3 , 3akadano 224 M3 )KHIKOCTH TUIOTHOCTHIO
1848 xr/m3 . OnpenenuTsb IOTHOCTH MOJTyYUBILEHCS CMECH.

4. Ilombrii cranpHOM map paguycom 100 MM ¢ BHyTpEeHHEN MOJIOCTHIO pagnycoM 20 MM UMEET TeMIepaTypy BHyTpeHHEN
noepxaocT 100 °C, Baemne# noBepxHocty 20 °C. OnpenenuTs OAHOMEPHOE TEMIIEPATYPHOE TIOJIE JIJIsl CTATBHOTO
TMIOJIOTO IIapa MpH MpaHUYHBIX ycnoBusx nepsoro pona (I'Y 1). lano: 1. 'eomerpuueckue pa3meps! (puc. 1) — paguyc
BHyTpeHHeH nmoBepxHocTH R1 = 20 mm; — paguyc BHemHe#l noBepxHoct R2 = 100 mm. 2. CBolicTBa Marepuana: —
MaTepHal mapa cTalb; — TeIUIONPOBOAHOCTE A = 45 B1/(M-K). 3. I'pannuHble ycroBus: — TeMIiepaTypa BHyTpEHHEH
nosepxHocTd T1 = 100 °C; — remneparypa BHewmHei nosepxHocty T2 = 20 °C. HaliTu kapTUHY OTHOMEPHOTO
TEMIIEPATypHOTO OIS CheprUUECKON CTEHKH JUIA CiIydasi, KOTJa TeMIIepaTypa 3aBUCHT TOJIBKO OT OAHON KOOPIMHATHL
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TenmonpoBoHOCTE A — TOCTOSIHHAS BenunHA. | paHudHbIe yeImoBHs cooTBeTCTBYIOT ['Y 1 pona.
5. Ilpenaokuts OOBEKT MPUMEHEHHUS Pe3yIbTaTOB BEIYUCICHHUN A1 YOPMUPOBAHUS MPEIIPOCKTHOTO 3adaHUsl.
KunkocTs ABMKETCS IO TPYOOIPOBOAY, COCTOSIIEMY U3 ABYX YYacTKOB TpyO pasHoro nuamerpa. Ha mepBom ydacTtke
TpyOs! aramerpoM 100 MM, ckopocTh TeueHust 50 cm/c, Ha BTOpoM ydacTke ckopocTh TedeHus 20 cm/c. KakoB nuametp
TpyObI HAa BTOPOM y4yacTke?
6. [Ipennoxxuts 0OBEKT MPUMEHEHNUS PE3yIbTaTOB BEIYUCICHHUN 711 QOPMUPOBAHUS MPEIIPOCKTHOTO 3aaanus. U3
OTKPBITOTO pe3epByapa uepe3 Kpyrioe orBepctue auamerpom d = 4,5 cM B ero creHke TpedyeTcsl POIYCTUTh PacXo.
BojbI V = 6 1/c. Onpenenuth: a) kakoi Harop H obecneunT 3amanHbIi pacxo; 06) Kak U3MEHUTCS pacXo/, €CId K
OTBEPCTHIO MPUCOCTUHATH BHEITHUH MIMHAPUIECKUI Hacagok quameTpoM d = 4,5 cM npu BeIYHCIeHHOM Harope H.
7. llpennoxuts 0OBEKT MPUMEHEHNUS PE3yIbTATOB BEIYUCICHUN ATl YOPMHUPOBAHUS IPEIIPOCKTHOTO 3ananus. Kak
WU3MEHHTCS PacXo/, €CJIM K OTBEPCTHIO AUAMETPOM 5 CM IPUCOEANHUTH BHEIIHUH MIMHIPUIESCKUN HACAT0K TOTO XKe
nmuametpa? Hamop Hax nentpom otBepetus 1,2 M. Kakum omkeH ObITh Haop, YTOOBI pacxo, MPOXOISIIUIA Yepe3
HacCaJIOK OCTaJICs TAKUM K€, UTO U Yepe3 oTBepcTHe?
IIpouszsoocmeennas - mexHonN02u4ecKas NPAKmuKa
[IK-5.1 Onpepenser B nepuon npakTUKH CTyAEHTHI AODKHBI U3Y4aTh CIEAYOLIUE BOIPOCHL:
HarpasJIeHHE ITo npeAnpHUsTHIO B LIETIOM ONpeIesieT HalpaBIeHHe PEKOHCTPYKLUUH U TEXHHYECKOTO NIEPEBOOPYKEHHS
PEKOHCTPYKLIMH U JIEHCTBYIOIIETO IIPOU3BOICTBA. BHJT BBIITyCKaEMOM 3aBOIOM IIPOLYKIUH, UCTOYHUKH I10JIy4a€MOI0 HCXOIHOTO
TEXHHUYECKOT'O Marcpualia, TOIIMBaA, SJICKTPOSHCPIUH, BOI[OCHaG)KeHI/IH. TexHonornyeckas CBI3b OCHOBHBIX IMPOU3BOJICTBCHHLIX IIE€XOB.
NIEPEBOOPYKEHHS BryTtpuzaBoackoil Tpancnopt. Opranusanus ynpasieHus 3aBo1oM. IlepcrieKTuBbI pa3BUTHS 3aB0O/Ia M €r0 3HAYCHUE JIJIs
JIEUCTBYIOLIETO HapOJHOTO X034KUCTBA U JJI IAHHOTO IIPOMBIIIJIEHHOTO paiioHa.
TEPMHUYECKOTO ITo n3yyaemomy 11exy B LI€JIOM OTIPENEISIeT HaPaBJICHHE PEKOHCTPYKLIMU M TEXHUYIECKOTO TIEPEBOOPYKEHUS

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

3¢ pexTHBHOCTH
JIEUCTBYIOLIETO
TEPMHUYECKOTO
IIPOU3BOJICTBA U ITyTEU
MOBBIIIICHUS
MIPOU3BOAUTEIBHOCTH

Tpyaa

,Z[efICTBYIOH_IQFO MMPOU3BOJACTBA: XAPAKTCPUCTUKA IeYei ¥ TEIIOBOTO 060py,Z[OBaHI/IH arjIOMCpaluoOHHOr 0, JOMCHHOI'O U
CTAJICTIJIABUJIBHBIX IIEXO0B; SHEPTCTUYCCKUC CBOICTBa MNPpOAYKIHHU U ChIPbA. CBs13b C APYIruMHU LI€XaMH, OTITYCK
3HepFOHOCI/ITeJIeI\/'I. Cxema YIIpaBJICHUA LIEXOM. TeXHI/IKO-BKOHOMI/I‘{eCKI/Ie, OHEPreTUYCCKUEC MOKA3aTCIu Iexa. HYTI/I
YIYUHICHUS TEXHUKO-3KOHOMHUYCCKUX IOKa3aTesIeH. HepCHeKTI/IBLI Pa3BUTUA DHEPTECTUICCKOI'O XO035HUCTBA nexa.
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BapUaHTHl SKOHOMHUH
Temia 3a cYeT Teruia
YXOISIIUX T'a30B OT
TEPMHYECKOTO
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CUCT 3aMEHBI
(hyTEepOBOYHBIX U
TETIOM30JIAIHOHHBIX
MaTepHuajoB Ha
COBPEMEHHBIE
BBICOKOA((EKTUBHBIC
Marepuabl

[IpumepHOE pakTHYeCKOE 3aJjaHNe K aTTeCTAIlUH:

1. Paccuurars 3HaueHust BHyTpeHHero KIT/I TeopeTHIecKoro MuKIIa ra30TypOMHHON YCTAaHOBKHU ¢ H300apHBIM
MOJIBOJIOM Teruta (0e3 pereHepalyu) ¢ Iebio OLCHKH BIMSHUS TEMIIEPATyphl Ta30B Mepe TypOWHON Ha BHYTPEHHHN
KIIA I'TY, st nByx cimydaes : 1) mpu Temmeparype razoB nepen Typounoit t3=600°C. npu TeMiiepaType ra3oB mnepes
TypounO# t3=800°C. ocTampHBIE TapaMETPhI IPUHATH CICAYIONINE: HadallbHas TeMIieparypa padodero Tena t1=20°C
CTeTeHb MoBbIIeHNs AaBneHus (=7 BayTpennnii KI1J[ kommpeccopa u typounst 1= nk=0,85 [IpuHATH MOKa3aTenb
annadatel paBHBIM K=1,4. TeII0eMKOCTh CYMTATh TOCTOSTHHOM.

2. Jlnst mEKIIa coCTOSIIEro U3 nporeccoB 1-2 mpu T=const (u30repma); 2-3 npu V=const (u30xopa); 3-4 mpu T=const
(m3otepma); 4-1 mpu V=const (n30xopa), Tpedyercs: PaccunraTs naBieHne, yaenbHbIH 00beM, TEMIIEPATyPy AJS
OCHOBHBIX TOYEK IMKJIA. J[JIs KayKJ0ro U3 MPOIECCOB OIPEIeIUTh 3HaUeHH MToKa3aTesiel TOIUTPOIIbI, TEIIOEMKOCTH,
BBIYUCIIUTH U3MEHEHUE BHYTPEHHEH SHEPTUH, SHTANBIINH, TEIJIOTY U padoTy npouecca. OnpenenuTs CyMMapHbIe
KOJIMYECTBA TO/IBEJICHHON M OTBEICHHOM TEIUIOTHI, paboTy 1ukina u Tepmudeckoit KI1JI. Iloctpouts mukn PV u TS Ha
JUarpaMmmax cocTosiHusL. [IprHATE ra3oByto mocTosiHAYIO Bo3ayxa R=287 JIx/(kr*K); p1=0,3 MIla, T1=300 K, p2=0,8
Mlla, T3=473 K

3. Ompenenuts: [Tapamerpsr Touek naeansHoro mukna ['TY, TepMUdecKuil KIII, MOIIHOCTD TypOHHBI H KOMIIPECCOPa;
ITapameTpsl Bcex Touek aeicTBUTENsHOTO 1ukia ['TY, npuHAB BHYTpeHHKE KIIJ] TYpOUHBI U KOMIIpECCOpa
cooTBeTCTBEeHHO : MoiT= 0,87; noik=0,85. HauanbpHble mapameTpsl BO3ayXa, moctymatomiero B kommpeccop ['TY,
paboratomiero npu p=const, coctasisitoT: pl1=0,1 Mlla; t1=20°C. Crenenp noBbllIeHNs AaBiIeHUs B Komnpeccope ['TY —
=6, remmeparypa ra3os nepex coriamu Typounsl — t3=700°C. Pabodee Teno obnamaeT cBOMCTBaMH BO3/1yXa,
TEIMJIOEMKOCTh PACCUUTHIBATH 110 MOJICKYJIIPHO-KHHETUYECKOM Teopuu. Pacxon Bozayxa G=2¢105 kr/u.

4. PaccuntaTh 3HaueHus BryTperHero KI1J/{ TeopeTHIecKoro IUKiIa ra30TypOMHHON YCTAHOBKH C H300apHBIM
MOJIBOJOM Teru1a (0e3 pereHepanuu) ¢ Uebio OLCHKN BIUSHHUA TEMIIEPaTyphl Ta30B Meped TypOUHON Ha BHYTPEHHHI
KIIAT'TY , nius aByX ciay4aeB: pU TeMIlEpaType ra3oB nepej TypouHoi t3=600°C; npu TeMieparype ra3oB mnepes
TypbuHoii t3=800°C. OcTanbHble apaMeTpbl IPUHATH CIEIYIOLIIe: HadyalbHas Temreparypa padouero tena t1=20°C,
cTeneHb noBbIeHus gasnenus =7, Bayrpennuit KI1JI komnpecccopa u Typounsl n1=nk=0,85. [IpunATs moka3zareinb
anuabatel paBHBIM- kK=1,4. TemIoeMKOCTh CUUTATh TOCTOSTHHOM.

Memoowi 3xcne

UMEHMANbHBIX UCCICO08AHUIL 8 menjiooHepzemuke

IK-6.1

PaspabarbiBaet u
aHAITU3UPYET
BapUAHTHI SKOHOMHHU

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

B kakoM ciydae 3KCIIEpUMEHT SIBJIIETCS] BOCIIPOU3BOANMBIM?

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

IlepeuncnuTe OCHOBHBIE 3a/1a4M IIJIAHUPOBAHUSA AKTUBHOTO SKCIIEPUMEHTA.

Uewm xapakTepu3yeTcsl HaCCUBHBIN SKCIIEPUMEHT?

Hpennommb 00BEKT NPWIOKEHHS PE3YJIBTATOB BHIYHCICHUH 7151 POPMUPOBAHMUS IJIaHA HKCIIEPUMEHTA:

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

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

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

5. Omnpenenuts pacxo/ BOJbI V, POTEKAONIEH 0 TOPH30HTATIBHOMY TPyOOIPOBO/LY, IPU CIIEAYIOIINX HCXOIHBIX
nmaHHbIX: Harmop H = 4 M, ymHa tpy6onposoza | = 52 m, muamerp Tpybomnporoaa d = 100 mm, abcomroTHast
LIEPOXOBATOCTh CTEHOK TpybompoBoaa A = 1 mm, Temmepatypa Boasl t = 20 °C. Yroa oTKpeITHs TPpoOKOBOro Kpana 20°.
[TocTpouTs HAMOPHYIO M MbE30METPUIECKYIO JTHHUU.

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

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

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

ook wn
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Bompocs! mtst caMocTosITeIbHOM IpopadboTKHU:

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

2. O0acTH UCIIOIL30BaHUS TEIUIOBBIX TpaHC(HOPMATOPOB

3. OOImMit MPUHIIATT OXJIaKICHUS

4. Knaccuguxanus TermIoBbIX TPaHCPOPMATOPOB

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

7. DKCepreTHUECKU METOI aHali3a paboThl TEMJIOBLIX TPAHC(HOPMATOPOB

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

10. XapakTepUCTUKH KPUOATEHTOB U XJIa10ar€HTOB

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

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

14. neanbHbIE TIPOIECCHI OKIDKCHUS M 3aMOPAKUBAHUS Ta30B

15. briounas cxeMa BO34yXOpa3AeIUTENbHON YCTAHOBKU

16. Oxwxurens JInnnme.

17. KBasunukn Kiona, I'eiimanara, Kanuis

18.TexHNKO — 5KOHOMHUYECKOE COTMIOCTABICHUE OXKUKUTEIILHBIX LIUKIIOB

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

21.lepnermanus OMHapHOH cMecH

22 Pextudukanus. YCcTpoicTBO peKTH(HUKATMOHHON KOJIOHHBI

23.PaboTa KOJIOHHBI IBYKPATHOU PEKTU(HUKAITNN BO3IyXa

24 KoMnaHOBKa BO3[yXOpa3AeIUTENbHBIX YCTAHOBOK HU3KOTO JIaBICHHS

25.ITpon3BoACTBO MHEPTHBIX T'a30B

26.CucTtemMsl TpaHCIIOPTA U paCIPEENICHUS IPOIYKTOB pa3AeicHHs BO3IyXa

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

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

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

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

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

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

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

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

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

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

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

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

4. AMMuavHas X0JIOAWIbHAS YCTAHOBKA IIPU TeMIlepaType Kunenus xnaaarenta t1=-200C u reMnepatype ero
koHeHcanun t2=250C umeeT xoxoa0npon3BoanTenbHOCTs Q0=200 kBT. OnpenenuTs X0I0AUIbHbIH KO3QHUIHEHT
YCTaHOBKHM, MAaCCOBBII Pacxo XJIaJlareHTa, a TakXkKe TEOPETUUECKYI0 MOIIHOCTb IIPUBOJa KOMIIPECCOpa, €CJIU U3BECTHO,
YTO Map aMMHAaKa [OCJIe KOMIIPECCOPa CTAHOBUTCS CyXUM HachIeHHbIM. M300pa3uTh cxeMy yCTaHOBKU M €€ LUK B T,S
— AuarpaMmMe.

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

Ilpouzeoocmee

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

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

IlepeueHs 00X HATIPABIEHHU HAYYHO-UCCIIEAOBATENBCKON paOOThl MarCTPOB:

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

2. VIHTEHCHBHOE YHEProcOEpPEKEHNE M IKOJIOTHS B TEMIIOTEXHOIOTUH.




Nupuxarop

Ko
A JIOCTHKEHUS OneHouHbIE CpenCTBA

WHAMKATOpa
KOMIIETCHLIUI
(yTepoBOUHBIX N 3. Pa3pabotka 3Hepro- u MatepuaaocOeperarIrx TEXHOIOTHI TPOM3BOICTBA.
TCIUIOU3OIAUMOHHBIX |4, OTOGOp HCTOYHUKOB SHEPTHUH, SIHEPTOHOCUTENEH, KOHCTPYKIIMOHHBIX MaTEPHAIIOB.
MaTCpUaJIOB Ha 5. PaspaboTka TEpPMOJANHAMHYECKH HICATBHBIX M TEXHUUECKHU PEATM3YEMBIX TEIIOBBIX CXEM.
COBPEMCHHBIC 6. BbIOOp 5Q(HEKTUBHBIX TEMIIOTEXHUYECKHMX IPUHIMIIOB OPTaHU3AIMI TEXHOIOTMYECKOTO TIPOIECca.
BBICOKOO(EKTHBHBIE |7 OHEpPro’KOHOMHYECKas U TeIUIOTEXHUYECKasi ONTUMM3ALINS BEICOKOTEMITEPATYPHBIX MTPOIECCOB.
MaTepuabl 8.

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

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

Pacuemwvt napam

empos U cxem menjioeoblx 3JzeKmp0cmaHuuL7
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aHAITN3UPYeT
BapUaHThl S5KOHOMHUH
Teria 3a cYeT Teruia
YXOJAIINX Ta30B OT
TEPMHUYECKOTO
obopymoBaHus, 3a
CYET 3aMEHBI
(hyTepOBOYHBIX U
TETTOM30JIIUOHHBIX
MaTepHuajoB Ha
COBpPEMEHHBIE
BBICOKOA((PEKTHBHBIC
MaTepHabl

[IpumepHOE mpakTHYecKoe 3aJjaHNe K aTTeCTalluH:

1. Tloctpouts mporece paciMpeHus mapa B TypOuHe ¢ ucroib3oBanneM H-S-guarpammsl BiaxxHoro mapa. M3BecTHo,
YTO TypOWHA COCTOMT YacTel HU3KOTO, CPEJHETO U BEICOKOTO JaBJICHHUS, KOTOPBIC Pa3lieieHbl IPOCCEISIMH.
OTHOCHUTENBHBINH BHYTPEHHUH K.I1.J. yacTel Typounst 0,96, 0,84, 0,77 coOTBETCTBEHHO, K.11.1. Apoccenei 0,98, 0,94,
0,86. JlaBneHue meperpeToro mnapa Ha BXoJie B TypOHHY Iepei OTCeuHbIM poccenemM coctasisieT 13 Mlla, remneparypa
550°C. meroTcst 1Ba peryupyeMbIX 0TOOpa: MEePBbI — HA BBIXOJIE M3 YACTH HU3KOTO JaBieHus npu 1,3 Mlla
HarnpaBJsIieTCs MOTPEOUTEINIO HA TEXHOJIOTHYECKHE HYK/Ibl, BTOPOW — Ha BBIXOJIE U3 YaCTH CpeJHero aasienus mpu 0,2
Mlla Ha TerutopuKaMoHHbIe HYXIbI. /laBneHre B KoHIeHCaTOpe 3a TypOuHOii cocrasiseT 3,5 klla.

2. Paccuutarh pacxo[ mapa Ha I0J0rpeBaTeNb BBICOKOTO JIaBIICHHSI, BCTPOCHHBIN B CHCTEMY PEreHEPaTHBHOTO
nostorpesa nurtatenbHoi Boabl (PIIIIB), paboratomero mpu 3aianHbix napamerpax. Jlasienne napa 1,3 Mlla npu
temneparype 250°C. /laBnenne nuratensHoR Boas! Ha Bxone 15 MIla npu temneparype 160°C. Henorpes BoJibl B
noJorpesarese A0 TeMIepaTyphl HACHILEHHUS TPEIOLIEro napa NpUHATE paBHbIM 8°C. OxnaxaeHue napa B
noJiorpeBaresie HUKe TeMIepaTypbl HackIeHHs NpUHSTH paBHBIM 2°C. Pacxon nuTtarenbHo# Bob! 80 Kr/c.

3. PaccunTaTh TPEXCTYIIEHUYATYIO CXEMY CHCTEMBI PEreHEPATHBHOTO MOI0rPEBA MUTATEIbHOM BOBI B ITO0IPEBATENISIX
BBICOKOT'O IaBJICHU ¢ KaCKaJHOW CXEMOM ciMBa KOHJEeHcaTta napa. Paccuurars pacxos napa Ha KaX /bl TOI0rpeBaTeb.
Jasnenue mapa B [IB/11, I1B/12, [IB/I3 pasno 4,8 Mlla, 2,7 MIla, 1,5 MIla coorBercTBeHHO. Temneparypa mapa Ha
Bxoge B [IBJI1, IIBJ12, [IB/I3 pasna 350°C, 292°C, 258°C cootBeTrcTBeHHO. Temneparypa NUTaTeIbHON BOJBI HA BXO/IE
B IIB/13 cocraBnser 160°C, na Beixone u3 [IBJ]1 250°C. Pactipenenenue temneparyp Boasl B cucteme PIIIIB npunsts
paBHOMEpPHBIM (JTMHEWHBIM). OXJIaKIeHIE Tapa B OJIOTPEBaTesie HUKe TEMIIEPaTyphl HACHIIIICHHUS TPUHATH PAaBHBIM
1°C. Pacxon nuratenbHo# Boabl 120 kr/c. OOBSICHUTH MPEUMYIIECTBA MHOTOCTYIIEHYATBIX CXEM.

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




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpe€acTaa

W = D T — 10
= 120 xr/c mpu TeMIepaType HACHIICHHS B JIa3paTope; BHYTPU CTAHIIMOHHBIE OTepu YT = 1% OT cyMmMapHOToO

D N
pacxoza Bobl (YCIIOBHO IIPUHATHI U3 [€a’paTopa); BO3BpaT KoHaeHcata P2 y3 momorpesareseil BLICOKOTO JaBIEHUS
KOHJ
21,67 kr/c ¢ ouranpnuei  BA = 848 kJIk/Kr; BOCIIOJHEHUE YTEUEK CETH MPOM3BOINTCA XUMUYECKH OUMIIEHHOM BOIOM

D H DKHOHH

XOB ¢ sHTANbIIHER 30 xr/c, ¢

KOHJ
Hp

XOB = 153 xJI>k/KT; BO3BpAT KOHACHCATa OT MIPOMBIIIEHHOTO MTOTPEOHUTENS

. D
SHTAIBITHEH 398 kJIK/KT, Ipy 3TOM NOTpeOUTEND HE BepHYN 7% KOHAEHcaTa; MpoAyBKa kotiaa P = 1,2% ot

11a] 11a]

pacxoja NUTaTeIbHOM BOJBL. B I€a3paTop MOAAIOT IPEOLUi ap A ' C JJaBJICHUEM A . 0,6 MIla mpu Temmepatype
Tnap . D . KOHJ[

2 =240°C 1 KOHJEHCAT MOCIIe CUCTEMBI IIo0rpeBaTenel Huskoro gasinenus WA ¢ spranenmein  HA = 605
kJx/Kr.
5. Topsuas Bojma Ha otoruieHue mogaercs ot TOLl K TEmI0BOMY IYHKTY JKHJIOTO paiioHa U BO3BPAIAETCss 0OPaTHO 110
TpybomnpoBoaam auamerpom 426/400 MM 1 JUTMHOHK 7 KM Kaxablid. CKOpOCTh IBUKEHUSI BOJBI B 00paTHOM
TpybonpoBoe 1,4 m/c. Temnepatypasiii rpaduk 150/70. [{nst Toro, 4ToOBI TeMIepaTypa BoAbI B TpyOONpoBoIax He
CHIDKaJIach 0OJIblIe, YeM Ha 3 rpajsyca, MOHTUPYIOT TEIIOBYIO M30JIALUIO. PaccunTaTh TONIMHY CIIOSI U30JILUH IS
JIBYX CITy4aeB: M30JISIIMS 13 MUHEPAILHOW BaThl M M3 0a3aJIbTOBOTO BOJIOKHA. OLIEHHTh SKOHOMHYECKYIO 3 QEKTUBHOCTh
M30JI1UH (110 3aTpaTaM Ha TOIUIMBO 3a MEePUOJ dKCIUTyaTaruy u3oismun). OcHOBHBIC gomyrieHus: CauTaTh, 4TO
TEIUIOBBIE ITOTEPU KOMIICHCUPYIOTCS C)KUTaHUEM TOIUIMBA B KOTEJILHON yCTaHOBKE ¢ K.11.4. 80%. Cunrtath, 4ro
K03(pPHUIIMEHTHI TEMIIOOTAAYH (LOC B OKPYKAIOIIYIO CPEeTy OJWHAKOBEI JUIS IPSMOTO ¥ 0OPaTHOTO M30JIMPOBAHHOTO U
HEM30JIMPOBAHHOTO TpyOonpoBoaoB u paBHEI 10 B1/(M2-K). TepmuueckuM cOnpoTHBIEHHEM MaTepHrajia CTEHKU TPYObl
npeHebpeyb, TEMIEepaTypy CTEHKH CUNTAaTh PaBHOM TeMIlepaType TeIIOHOCUTENs. Teruionepeaady pacCUuThIBaTh B
NPUOTMKEHUH TUIOCKON CTEHKH.
6. Onpenenuts CyTOYHYIO SKOHOMHIO TOIUINBA, MIOJIYICHHYIO B PE3yJIbTaTe 3aMEHBI TYpPOOYCTAaHOBKH, paboTaroIIei
NP HAYaJIBHBIX MapameTpax napa p1=3,5 Mlla, t1=450°C Ha ycTaHOBKY C Ha4alIbHBIMH MapameTpamu napa p1=30
Mlla, t1=650°C. [JaBnenus mapa B KOHIEHcaTOpax oguHakoBoe p2=4 klla MomuocTs yctanoBku N=50 MBT, Temiora
cropanus Tormea QpH =30 M/Dx/kr, a KI1/] naporeneparopos: craporo nur=0,8 u HoBoro nur=0,9. [lotepsimu Bo Bcex
OCTJIbHBIX YacTsAX TypOOyCTaHOBKH NpeHeOpeyb.




