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

Kon
HHAMKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUN

OrieHOYHBIC cpeacraa

YHUBEPCAJIBHBIE KOMIETEHIIMA

YK-1 Cnioco0eH ocylecTBJISATh KPUTHYECKHI aHATN3 MPOOJIeMHBIX CHTyalllii HA 0CHOBE CHCTEMHOI0 MOAX0/1a, BLIPA0aThIBATH CTPATETHIO e CTBUM

Memooonoaus u Memoovl HAYUHO20 UCCIEO0B8AHUSL

VK-1.1 AHnanuzupyet Bompocs! a1 npoBeaeHus 3a4eTa
IpoOIEMHYIO 1. Kak ¢popmynupyercst HaydHO-TEXHHYIECKast podiema?
CHUTYallHIO KaK 2. Yto mpejcraBisieT u3 ceds MOJIENb IPOU3BOACTBEHHOM cucTeMbl? CHopMyIupyiiTe 0OIIHe TPUHIIAIIBI
CUCTCMY, BBIABIIAA €€ MOJEINPOBAHUS.
COCTaBJIAIOUINC 1 3. Kak ocymiectsisiercst pazpaboTka padoueii rumote3si? Kakumu uepramMu oHa XapakTepusyercs?
CBSI3U MEXAY HUMH
YK-1.2 Kputnuecku [IpakTideckne 3aganus
OIICHHBAaET [IpakTnueckoe 3ananue Nel
HaJIeKHOCTh Heo0xommumo 3aperucTpupoBaThes B CIEAYIONIMX HAYKOMETPHUECKHIX 0a3a TaHHBIX U AJIEKTPOHHBIX OUOIHOTEKAaX:
HUCTOYHUKOB 1. PUHI] (e-library).
nHpOpMAIIH, 2. ORCID.
paboraet ¢ 3. Mendeley.
MIPOTUBOPEIYHUBOI 4. KubepJlenunka.
uHbopmarmei us 5. Web of Science ResearcherID.
pasHbIX HCTOYHUKOB, | [IpakTHueckoe 3amanue No2
omnpexensier npodenst | Haiitu B 6ubinotekax elibrary.ru u Ku6epJlenunka He MeHee 25 HCTOYHHMKOB MO TEME MaruCTepCKOil JUccepTaIyu.
B MH(pOpMaIyH, Haiitu B 6ubnuorekax ieeeexplore, elibrary.ru ve Menee 15 aHIJI0S3bIYHBIX HCTOYHHKOB T10 TEME MarkCTEPCKOit
HEOOXOIUMOM IS mucceprari. OGOPMUTH CITUCOK JINTEPATYPHI.
perieHus mpooIeMHO
CUTyalluu, u Bonpocm JUI TIPOBEACHUS 3aUeTa
HNPOCKTUPYCT 1. OO630p nmuTEpaTypHBIX HCTOYHUKOB: TIPHHIMITLI TIOCTPOEHUSI, Ha3HAUCHUE.
MPOIIECCHI IO MX
YCTPaHEHHIO
YK-1.3 PazpaOaTbiBaet u Bomnpocs! 11 npoBeaeHns 3a4yera:
CoJepKaTeNIbHO 1. Yro Takoe npobieMHast CUTyalus 1 HaydHast ipobiiema?
ApryMEeHTHPYET 2. KaknMu 0COOEHHOCTAMH XapaKTEpU3yeTCs HayuHas mpooiema?

CTPATETHIO PeIIeHU
POOJIEMHOM

3. Ilepeuncnute TUIBI IPOOIEMHBIX CHTYAIMH, XapaKTEPHbIX ISl HAYYHOTO MCCIEI0BAHMUS?




Nupuxarop

Kon
JIOCTHOKCHHUS OlLieHOYHBIE CPEICTBA

WHAWKATOpa
KOMITCTCHITHH
CUTyaIlliKl Ha OCHOBEC 4. Kakwue 3Tarsl MOXKHO BBIICIUTH B HAYYHOM HCCIIEIOBAHNH?
CUCTECMHOTO U 5. Uro Takoe aekommosuius mpodiaeMsl? Kak ona ocymiectsisiercs?
MEKIUCUHMIIMHAPHOL | §, Kakue ypOBHH CII0)KHOCTH HPUHATO BBIACIATH NP KIACCH(DHKALMN HCCIICI0BATEIbCKHX 3a1a4?
0 IIOZIXOZI0B, CTPOHUT 7. OxapakTepu3yiite B 00IIEM BHIE IIPOLECC HAYYHOIO PEILEHHS IPAKTHIECKOM IIPOOIIEMEL.
CILICHAPUU peaTu3aluu
CTpaTeruu, OpeeIsis
BO3MOJKHBIE PUCKH H
mpejpIaras ImyTH UxX
yCTpaHCHHS

Tlpousz600cmeennas - mexHoi02UuHecKkas NPaKmuKd

YK-1.1 AHanuzupyer B niepuios mpakTHUKU CTYACHTHI JOJDKHBI M3Y4aTh CIICIYIOIIUE BOIIPOCHI:
MPOOIIEMHYTO [To mpeanpusTHIO B IETOM:
CUTYAIHIO KaK Bun BeiITyckaemoii 3aBOAOM MPOIYKITUH, HCTOYHHUKH MTOTYyIaeMOT0 HCXOJHOTO MaTepraa, TOIUIHBA, DIIEKTPOIHEPTHH,
CUCTEMY, BBISABIISASA €€ | BOjJoCcHaOxeHusl. TeXHoMornueckas CBsi3b OCHOBHBIX IPOM3BOJICTBEHHBIX IIEX0B. BHYTpH3aBOICKON TPaHCTIOPT.
COCTAaBJISIONTHE U Opranuzamus ynpaBieHus 3aBojoM. [lepcriekTHBEI pa3BUTHS 3aBOJIa M €T0 3HAYSHHE I HAPOJAHOTO XO3SHCTBA U JJIS
CBSI3M MEXJTy HUMU JAHHOT'O TIPOMBIIIIIEHHOTO palioHa.

VK-1.2 KpuTnueckn ITo mzygaemoMy 1exy: XapakTepUCTHUKA arJIOMEPAIIIOHHOTO, JOMEHHOTO U CTAJICIUIABMIIHHBIX IIEX0B (KOJIMYECTBO U
OLIEHHBAET MIPOU3BOAUTEILHOCTh METAILTYPTHUECKUX arperaToB, IUIaH I1eXa, CXeMY TEXHOJIOTHIECKOTO IIPOIECCa, OCHOBHBIC
HAJIEKHOCTD OTJIEJICHUS 1eXa, CXeMY TPY30IMIOTOKOB); XapaKTePHCTHKA BEIITYCKaeMOW MPOAYKIINH, SJHEPTETHIECKHAE CBOMCTBA
UCTOYHUKOB MPOJYKIIMU U ChIPbsl. TeXHUYECKHE YCIOBHS U CTAHIAPTHI HA BBITYCKAEMYIO TPOAYKIKI0. CBS3b ¢ APYTUMH IIEXaMH,
MH(pOPMALIUH, OTIyCK dHepronocuteneil. Cxema ynpaBiaeHUs 11eXoM. TeXHUKO-I)KOHOMHYECKHUE, SHEPTeTUUECKUE MTOKA3ATENH IeXa.
paboTaet ¢ [lytn ynmydineHns TEXHUKO-9KOHOMHYECKUX MTOoKa3aTenei. [lepcreKTHBhI pa3BUTHS DHEPTETUIECKOT0 X03A1CTBA IIeXa.
IPOTHBOPEYUBON [InanoBEI oTHEN M OyXTanTepus 1exa. M3ydeHne MaTepralos 10 MIaHUPOBAHHUIO, TEXHHIECKOMY HOPMHUPOBAHUIO U

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

opranuszanuu Tpyza B 1exe. O3HakoMiIeHHE ¢ pabOTOH MIIaHOBO-KOHOMHYECKOH TPYIIIBL, C METOJAMH y4eTa
BBIMIOJIHEHUSI TJIaHA OTJEIbHBIMU IIPOU3BOACTBEHHBIMU YUYaCTKaAMH U arperataMu. MeponpHsTHs 0 MOBBILICHUIO
MIPOU3BOAUTEIBHOCTH Tpy/da. TEXHUKO-3KOHOMHUYECKUE MOKA3ATENH.

JIeKmu v SKCKYpPCHH B TIEPHOJT IPAKTUKH JIOJKHBI CIIOCOOCTBOBATH PACITUPEHHIO TEXHIUYECKOTO KPyro30pa CTyIEHTOB
B 00J71aCTH TEXHOJIOTHH, OPTaHU3AINH U YIIPABJIECHUS PON3BOACTBOM. OpraHu3amus JeKIui 1 SKCKypCHi
OCYILECTBIISIETCS] PYKOBOJIUTEISIMUA HPAKTUKH OT NPEANPHUATHS U Kadeapsl. i uTeHns JIEKUUI MPUIIIAIaloTCs
BEJYILIHE CIICLIUATIUCTHL.

Lenb orvera — copMUpOBATE U 3aKPENUTH KOMIIETEHIINH, TPHOOPETEHHBIE 00yJYaroIUMcs B pe3yJbTaTe OCBOCHHS
TEOPETUUECKUX KyPCOB U MOJYyYEHHBIE UM IIPU NPOXOXKIECHUN NPakTUKH. OTYeThl 00y4yaromuXcs M0 NpakTHKaM
MO3BOJISIIOT PYKOBOAUTEIISIM 00pa30BaTENIbHBIX IPOrPaMM CO3aBaTh MEXaHU3MbI 0OPAaTHOM CBSA3M AJISl BHECCHMS




Nupuxarop

Kon
JIOCTHXKCHHUS O1eHOYHBIE CPEICTBA

WHAWKATOpa
KOMIIETEHIINN

YK-1.3 PazpabatbeiBaet u KOPPEKTUB B 00pa30BaTEILHBIN MPOIIECC.
coJepKaTeNIbHO [ToaroroBKka 0TYETA BHIMOIHACTCS 00YYAIOIIMMCS CAMOCTOSTEIBHO 107 PYKOBOACTBOM PYKOBOIUTENS MpakTUku. [Ipu
apryMeHTUPYET HaIMCAaHWH OTYETa OOYYAIOLIUICS TOJHKECH MTOKa3aTh CBOE YMEHHE paboTaTh C HOPMATUBHBIM MaTEPHAIOM U
CTPATETrHIo PemIeHus JTUTEPATyPHBIMU UCTOYHUKAMH, a TAKXKE BO3MOKHOCTh CHCTEMATH3UPOBATh U aHAJTM3UPOBAThH (haKTUIECKAN MaTepHall U
MPOOJIEMHOM CaMOCTOSITEITLHO TBOPUYECKH €r0 OCMBICIUBATD.

CUTYaIlil Ha OCHOBE
CHCTEMHOTI'0 U
MEXIUCHUTTUHAPHOT
0 MO/IX0JIOB; CTPOUT
CLICHApHUHU PeaIn3aliH
CTpaTeruy, ONPEACIISI
BO3MO’KHBIE PUCKH U
npejuiaras IyTH Ux
YCTpaHEHHUSI

CopeprkaHue oT4eTa onpeneiseTcd HANBHUIyaJIbHBIM 3aJlaHieM, BBIJaHHBIM PYKOBOJUTENEM MpakTUKU. B mpouecce
HaNMCaHMUs 0TYEeTa O0YYAIOIIMNCS TOJDKEH pa3o0paThCs B TEOPETHUECKUX BOIPOCaX N30paHHOM TE€Mbl, CAMOCTOSITEIILHO
[IPOaHaIM3UPOBAThH IPAKTUYECKUN MaTepuall, pa3o0parb 1 000CHOBATh NPAKTUUECKUE MIPEATIOKECHHUS.

YK-2 CnocobeH ynpapJisiTb IPOEKTOM

Ha BCEX 3TAanax €ro >KU3SHCHHOIo nuKJjaa

HHHOGGUMOHHO@ npeanpuﬁumameﬂbcmeo

YK-2.1 dopmynHpyeT Ha [IpumepHBIi NEpeYeHb TEOPETUUECKUX BOIIPOCOB K 3aUETY:
OCHOBE MocTaBieHHOW |1. CymHOCTB U CBOWCTBA HHHOBALIUA.
po0JIEMBI IPOEKTHYIO |2, Moe MHHOBAIMOHHOTO mpoiecca.
3aja4y U crocod ee 3. Poub npeanpruHUMATEs B MHHOBAIIMOHHOM IIPOIIECCE.
pEHICHHA 1EPE3 4. Knaccupukanys MHHOBALIUA.
Ppealsamio 5. Oco0eHHOCTh MaPKETHHTOBBIX UCCIICOBAHU sl BLICOKOTEXHOJIOTHYHBIX CTAPTAIIOB.
MPOEKTHOTO
6. Oco0eHHOCTH TIPO/IaXK MHHOBAIMOHHBIX TIPOYKTOB.
yHpaBIeHUS .
7. JKu3HEHHBIN UK IPOJYKTA.
8. Teopus penienus U300peTaTeNbLCKUX 3a/1au.
9. Teopwus orpaHnyeHmit
YK-2.2 PazpaOatrbiBaer [IpumepHBIi IEpeYeHb MPAKTHYECKUX 3aJaHUI:

KOHIICTIIHIO TPOCKTA B
pamKax 0003HAYCHHOM
npoOIeMBbl:
(hopMyIHpYET Ieb,
3aJ1a4¥, 0OOCHOBBLIBAET

1) Tlpoanamusupyiite BIusHUE HAKTOPOB MAKPO M MUKPO CPEbI HA KOMITAHUIO

2) Cruianupyiite peleHns ¥ MEPOTIPHATHS 110 KOMIUIEKCY MapKETHHI-MHUKC (TOBApHasi, LIEHOBas, COBITOBAs U
KOMMYHHKAIMOHHAS TIOJIUTUKH).

[Ipoananu3upyiiTe OCHOBHBIE IPENMYIIIECTBA BAIIIETO MPOAYKTA, a TAK)KE YKAKUTE OCHOBHBIE PON3BOJICTBEHHBIE U
MHBECTHIIMOHHBIE 3aTPAThI HA €ro pa3paboTKy.




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpeacraa

aKTYyaJlbHOCTb,
3HAYUMOCTb,
0’KHJaeMble
pe3ybTaThl U
BO3MOXHBIE Cephl UX
NPUMEHEHUSI

VK-2.3

PaspabarkiBaet mian
peanu3aluy NpoeKTa ¢
y‘IeTOM BO3MOXXHBIX
PHCKOB pean3aIiiy 1
BO3MOKHOCTEH UX
yCTpaHEHHUS,
IJIAHUPYET
HEOOXOIUMBIE

pecypchl

3anmanus u3 npodeccruoHaIbHON 001aCTH:

1) Cwmoaemupyiite OTPeOGHOCTH NOTPEOUTENENA.

2) CocraBbTe MOJIENb MOTPEOUTENBCKOTO TIOBEICHHMSL.

3) I[IpaBoBbIE HHCTPYMEHTHI PHOOPETEHHUS U KOMMEPIMATU3AIMI MHTEILIEKTYaTbHON COOCTBEHHOCTH.
4) Cpencrsa MHAMBHUIYATN3AIUN OPUIMYECKUX JIHIT

YK-2.4

Ocy1ecTBiser
MOHHUTOPHUHT X012
peanzanyy IpoeKTa,
KOPPEKTUPYET
OTKJIOHECHWSI, BHOCHUT
JIOTIOTHUTETHHBIC
W3MEHEHUS B IIaH
pean3anuy IpoeKTa,
YTOYHSIET 30HBI
OTBETCTBEHHOCTH
YYaCTHUKOB MPOEKTA

[IpumepHbIi IepedeHb NPAKTUYECKUX 3aJaHUil:

1) CocraBbre GHOIKET MEPONPUSITHIA 11O BHIBOLY MPO/YKTA Ha PHIHOK.
2) MeTopl pa3pabOTKH IIPOIYKTA.

3) Ouenka ypoBHs TOTOBHOCTH TEXHOJIOTHH.

4) TIpoBeCTH NIATEHTHBIN MOUCK

YK-2.5

IIpennaraer
TPOLIEYPhI U
MEXaHHU3MBI OLICHKU
Ka4yecTBa MPOEKTa,
UHPPACTPYKTypHBIE
YCIIOBHS IS
BHE/IPEHHUS

[Ipumep TecToBOrO 3aaHM:

1. Bribepute npaBmiIbHBIA 0TBeT. CTapTal — 310

a. He/IaBHO TOSBUBIIIASCS KOMIAHUS

0 MaseHbKasi KOMIaHUs

B.HOBas koMmanus B cepe 1T

T . BpeMEHHasl OpraHn3alys, CO3JaHHas IS TONCKa OM3HEC-MOIETTH
. BCE OTBETHI BEpHBIE




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpeacraa

pe3yIIbTaTOB POCKTA

2. BrpiOepure mpaBUIBHBIN OTBET. UTO TOHMMAETCS IO HOPMOH T0X01a, MPUEMIIEMON TSl HHBECTOpa?
a. COOTHOIIIEHUE MPUOBLTN U CPEJICTB, MHBECTUPYEMBIX B IIPOCKT;

0. COOTHOIIICHHE WHBECTUIIMOHHBIX 3aTPaT U MPUObLIH

B. COOTHOIIIEHHE YHCTOTO TOXO0JIA M CPEJICTB, HHBECTUPYEMBIX B ITPOEKT

DKkoHomuxa u ynpasJjernue npouseodcmeoM

YK-2.1

DopMynHupyeT Ha
OCHOBE I1I0CTaBJICHHOU
MIPOOIIEMBI TTPOEKTHYIO
3a/1a4y M croco0 ee
peleHus yepes
peanu3anuLo
MPOEKTHOTO
yIpaBJICHUS

YK-2.2

PaspabartbiBaeT
KOHIICTIIIHIO ITPOEKTA B
paMKkax 0003HaYEeHHO
MIPOOIIEMBI:
(hopMyIUpYyeET LCb,
3a71a4M, 000CHOBBIBACT
aKTyaJIbHOCTb,
3HAYHUMOCTb,
OKuIaeMble
pe3yIbTaThl U
BO3MOXHBIE Cephl UX
NPUMEHCHUS

YK-2.3

PaspabarbiBaeT mian
pealn3anuu IpoeKTa ¢
y‘IeTOM BO3MOXHBIX
PHUCKOB peain3aliuy U
BO3MOKHOCTEH HX
yCTpaHEeHHS,
IUIAaHUPYET
HE0OXOIMMBbIE

[lepeuens TeopeTHIECKHUX BOIPOCOB:

1.IIpoexrt. [Iporpamma. [IpoekT U mporpaMMbl Kak 00BEKTHI YIIPABIECHHSI, X XapaKTEPUCTHKH.

2.1lenu u cTpateruu npoekta. B3auMocBsi3b Lefel 1 3aa4 POEKTa.

3.Ctpykrypsl mpoekTa. [IpuHIUIBL CTPYKTYPHOU TEKOMITO3ULIUH MTPOEKTA.

4.2KuznenHslid UK ¥ (ha3bl MpoeKTa. Pa3HOBUIHOCTH M IPUMEPHI )KU3HEHHBIX IMKIIOB TIPOEKTOB.

5.CocraB U coliepkanue paboT OCHOBHBIX (pa3 KH3HEHHOTO IHKJIIA TPOEKTA.

6.0OxpyxeHue npoekta. BHyTpeHHsIs cpeqia mpoekTa. BiusHue oKpy>KeHUs Ha Pa3HbIEe TUIIBI IPOEKTOB.

7.Y4actHuku nipoekTa. Poib n GyHKIIH OCHOBHBIX YYaCTHHUKOB.

8.Komanna npoekra. OCHOBHBIE 3a/1a4ll KOMaHAbI MpoekTa. POopMHUpOBaHME U pa3BUTHE KOMAH/IbI TPOEKTA.
9.Ymupasmstomuii mpoexktoM. CoBpeMeHHBIE TpeOOBaHWS K MeEHemKepy mpoekta. Kpammdukamus u cepruduxanms
MeHeDKepa MPOEeKTa.

10.PyxoBoacTBO u auaepctBo. Ctuiu pykoBojicTBa. CTuiu uaepcTBa. Paznmane Mexay ynpaBieHUEM U JTHIEPCTBOM.
11.0pranmuzannoHHble  CTPYKTYpBl TMpOeKTa. BUABI OpraHM3alMOHHBIX CTPYKTYp: (YHKIHMOHAJbHAs, MPOEKTHAsI,
MaTpUYHasi, CMEIIaHHasl.

12.Cranmaptel 1 HOpMbl. CTaHIApThl M HOPMBI, KaK OCHOBa B3aMMOJIEMCTBHS YYaCTHHKOB IMpoekrta. Ilpumepst
JIEUCTBYIOUIMX CTaHAapTOB B YII.

13.MH(opManiOHHBIE TEXHOJIOTUH B IIpoekTe. [IporpaMMHbIe cpeacTBa Ui YIIPaBICHUN IPOSKTaMH.
14.1IpoeKkTHO-OpUEHTHPOBAHHOE yIpaBiieHHE. THITBI U BUBI OPTaHU3ALKH, TPUMEHSIOIUX TPOEKTHO-OPUEHTUPOBAHHOE
yIpaBJeHHE.

15.1Ipumenenne ynpasneHus npoektamu. OCBOEHME W HWCIOJIB30BaHHWE YIPABIEHHUS IMPOEKTAaMH B OpPraHH3alUH.
OcobeHHocTH YpaBieHus IPOSKTaMU B COBPEMEHHBIX ycloBusax Poccuu.

16.Cranuu miporiecca Ympapienus npoekramu. OCHOBHBIC 3a/1a4H, peliacMble Ha pa3HBIX CTAIUSIX YIPABICHUS IIPOSKTA.
17.YupaBienne npeJMETHON 00JaCThIO MMPOEKTA.

18.YnpaBieHne NpoeKTOM IO BpEMEHHBIM ITapaMeTpam.

19.YmpaBnenne cTOMMOCTBIO M (PUHAHCAMU TIPOCKTA.

20.YupapneHne kauecTBoM B ipoekte. CTaHAapThI KauecTBa ynpasieHus npoektoM cemerictea MCO-9000.
21.YnupaBneHue pucKOM B IIPOEKTE.

22.YnupaBneHue NEPCOHAIOM B ITPOEKTE.




Nupuxarop

Kon
JOCTIKEHHUS OneHouHbIE CpeCTBA
WHIUKATOPa
KOMIIETCHLIUI
pecypchl 23.Yupasnenue 06€30MMacHOCTBIO B IIPOEKTE.
24 .YrpapneHne NOCTaBKaMi 1 KOHTPAKTaMH B TIPOEKTE.
25.YupaBneHne U3MEHEHHSAMH B IIPOEKTE.
. JIBapUTEIIbHAs OLICHKA BAPUAHTOB IPOEKT
26. IlpenBapuTensHas OLEHKA BAPHAHTOB MPOEKTA
27. TeXxHUKO-3KOHOMUYecKoe 000CHOBaHUE 11e1eco00pa3HOCTH U (PHHAHCOBOH pean3yeMOCTH MPOEKTa.
28. NnTerpanbHble IOKa3aTenn 3()()EKTUBHOCTH MPOEKTa: CPOK OKYMAEMOCTH M TUCKOHTHPOBAHHBIN CPOK OKYIIaeMOCTH,
YHCTBIA IUCKOHTHUPYEMBIN 10X0[, BHYTPEHHSSI HOpMa JOXOAHOCTH, HHAEKC JOXOIHOCTH.
29. OueHKa pUCKOB MPOEKTa U UX CTPaxOBaHUE.
30.Yupasienue npoektamu 3a pyoexxom. YII kak cnernmanbHas 006JacTh Mpo(ecCHOHANBHOMN eaTebHOCTH. CUCTEMBI
cepTuduKanum.
31.VYmpasnenue npoektamu B Poccun. Poccuiickas Accounanus YnpaBieHUs! IPOEKTaMU. 3a1aud U NEePCIEKTUBbI
pa3BuTHs YTpaBlieHHs IPOCKTAMH.
32. UcTopus 1 TEHIICHIUN Pa3BUTHS B YIPABICHUH ITPOEKTOM
YK-2.4 OcymecTBisieT [IpakTuueckoe 3amanue:
MOHUTOPHUHT X0/1a 1. Ompenenuts KU3HEHHBIN UK U (Pa3bl MPOEKTA
peanu3alyu NPpoeKTa, | 2. Pa3paboTarh MPOrpaMMmy OCYIIECTBICHHSI HHHOBAIIMOHHOM JESITEIbHOCTH B OPraHU3aIMH U OLCHHUTD ¢
KOPPEKTHPYET 3 PEKTUBHOCTD
OTKJIOHCHHA, BHOCUT |3 PagpaboTKa KOHLEINIMH IPOEKTA
AOHOTHATEIILHBIC 4. TlnanMpoBaHMWE YIPaABISEMBIX IIAPAMETPOB MPOEKTA: TPOOJDKHTENLHOCTH, CTOMMOCTH, KayecTBa. [lnanupoBanue
V3MCHCHHS B IITaH PECYPCHOT0 06eCIIeueHus IIPOEKTA
peansaiiu IpoeKTa, |5 Co3naTh NPOEKT C MOMOMIBIO IIPOrPaMMBI [UIsl ITAHMPOBAHKS 1 YIpaBJIeH s IpoekTaMu Project Libre
YTOUYHSIET 30HBI
6. OueHnTh CTOMMOCTH POEKTA
OTBETCTBEHHOCTH
7. OIeHHUTh PUCKH peaTU3alliy POEKTa
YYaCTHUKOB ITPOEKTA
YK-2.5 IIpennaraer

TPOLIEYPhI U
MEXaHHU3MBI OLICHKU
Ka4yecTBa MPOEKTa,
UHPPACTPYKTypHBIE
YCIIOBHS ATIst
BHE/IPEHHUS
PE3yJIBTAaTOB MPOEKTA




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpeacraa

YK-3 Cnioco0eH opraHu3oBbIBATh H PYKOBOJAUTH Pad0Toii KOMaH/bl, BIPA0AThIBasi KOMAHAHYI0 CTPATEruIo JJIsl AOCTHKEHHUsI MOCTABJIECHHOM 11eJTH

HHHOGGZ/!Z/IOHHOQ npe()npuHuMameﬂbcmeo

YK-3.1 BripabateiBaeT IIpuMepHBIi IEpeUYEeHb TEOPETUUECKUX BOIIPOCOB!
CTpPAaTEeruio 1. Pacnpenesnenue posieii B KOMaH/e.
KOMaHIHO! PabOTBI M |2, Pa3BuTHE KOMAHIBL.
Ha e€ OCHOBE 3. Coznanne GU3HEC-MOJIEIIH.
Oprauuzyer oT6op 4. dopmanuzanus GU3HEC-MOIEIHN.
HICHOB KOMARABL A |5 Tpapcdopmarist GH3HEC-MOICIH B GH3HEC-TUIAH.
JOCTHKECHHUS
. 6. MeToauKK pa3sBUTH CTapTala.
MOCTaBJICHHOM I1eTTN
7. Drtarbl pa3BUTHs CTapTama
YK-3.2 Henerupyer [IpuMepHbIi IepedeHb NPAKTUYECKUX 3aJaHUIL:
nonHoMouus wieHaMm | 1. Hapucyiite 10poXHYI0 KapTy pa3BuTHs Baiero npoekra, ykazaB OCHOBHBIC BEXH, KOTOPbIE HEOOXOAUMO TIPOUTH
KOMaH/bI 1 CTapTaIly B IPOLIECCE PA3BUTHUS CBOETO OM3HECA, BKIIKOYAsl HEOOXOAMMOCTh NPHUBIICUEHHs (PUHAHCUPOBAHUS, IPOLIECC
pacnpenensaeTt I0pabOTKU MPOAYKTA, PACIIMPEHNE KOMaH bl IPOEKTA, 3aIlyCK MaPKETUHIOBOM KaMIIaHUU H T.J.
IIOpYy4EHUS, 2. Kax co3mats KOMaHay
OpraHu3yeT 1 3. XapakTeprCTHKH KOMaHIHOTO JIHIEPA.
KOPPEKTHPYET PaboTy |4, Kax MOTHBHPOBATH KOMaHIy?
KgMaHHH’ AacT 5. KomaHaHBIH IyX.
00paTHYIO CBS3b IO KoMar b1 uiep
pe3yabpTaTaM
YK-3.3 Opranusyer [IpumepHBIi IEpeYeHb MPAKTHYECKUX 3aJaHHI:
obcyXIeHIe 1. VMHBI KU3HEHHBIN UK TPOIYKTA.

pe3ynbTaToOB PaboTHI,
B T.4. B paMKax
JIUCKYCCUU C
IIPUBJICYCHHUEM
OIIIIOHEHTOB

2. Pacuer 1ieHsl JINIIEH3UU U BUJIBI TIATEXKeEH

3. IpoBeieHNE TIEPErOBOPOB ISt 3aKIIFOUEHHUs KOHTPAKTA C HHAYCTPHAIBLHBIM 3aKa34uKOM
4. Metosl orieHKH 3G (HEKTUBHOCTH MTPOEKTOB.

5. OrieHKa POEKTOB HA PAHHUX CTAMAX MHHOBAIMOHHOIO Pa3BHTHS.

CocTraBbTe KapTy pUCKOB HHHOBAIIMOHHOTO MPOEKTA

OKoHOMUKA U ynpasneHue NPou3so0Cmeom

YK-3.1

BripabatsiBaeT
CTpPAaTEruIo
KOMaHJHOH paboThl U
Ha €€ OCHOBE

[lepeueHs TEOPETUIECKUX BOIIPOCOB!

1. Tlousitre ynpaBieHYECKOTO PEIIeH s, IPUHIHIIBL, POPMBI K METO/IBI UX MIPUHSITHS
2. TlonsiTve ¥ BUJIBI OPTAHM3AIMOHHOM CTPYKTYPbI IIPEIPUSITHSI

3. TIpaBoBbI€ OCHOBBI OpPraHU3alMU TPYAa. MOTHBAIMS [IEPCOHAIIA.




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpeacraa

OpraHm3yeT 0TOop
YJIEHOB KOMAaH/BI JIs
JIOCTHKEHHUS
ITOCTaBJICHHOM IICITH

VK-3.2

Henerupyer
IIOJIHOMOYHA YJICHaAM
KOMaH/bI U
pacnpernenser
IIOpYy4YEHUS,
OpraHusyeT u
KOPPEKTUPYET paboTy
KOMaHJIbI, TaeT
00paTHYIO CBA3b 110
pe3ynpTaTam

IIpakTrueckoe 3aganue:

Onpenenurs :

1. CocraB y4acTHHKOB IPOEKTA, UX OCHOBHBIE ()YHKIIUH

2. MeHemKep MpoeKTa, ero poib U (PYHKIIUH B TPOEKTE

3. Pa3paboTka opraHn3allioHHON CTPYKTYPHI YIIPABICHUS TIPOSKTOM

YK-3.3

Opranusyer
o0cyxaeHne
pe3ynbTaToB paboTHI,
B T.4. B paMKax
JTIUCKYCCHH C
MIPUBJICUCHUEM
OTITIOHEHTOB

[IpakTnueckoe 3aganue:

PaccMmoTpuTe KOHKpETHBIE CUTYalluH U HAITUIIUTE, KaK T0JDKEH BECTH ce0sl pyKOBOAMTEN!

Curyanus 1

Brl nopyvaeTte BbINONHEHNE 33/1aHNS CBOEMY ITOAYNHEHHOMY, 3Has, YTO TOJIBKO OH MOXET XOPOLIO €ro BRIMOJHUTE. Ho
BAPYT BBl Y3HAETE, YTO TOT EPENOPYUMI 3aJaHUE IPYTOMY JIUILY, B PE3YJIbTaTe Yero 3aJaHue K CPOKy He ObUIO
BBITIOJTHEHO.

Bel BeI3BIBacTE K ceOe B KaOMHET 00OUX M TOBOPHUTE:

Curyanus 2

Bb1 oTnanu pacnopsbkeHue, Kacaromeecs perieHus npoodaeMsl. Bain nogunHEHHBIH He BBIIOIHUI 3TOTO PacIIOpsKEeHUS,
HO peuIi mpoodiieMy 1mo-cBoeMy. Bel moHUMaeTe, 4To ero peleHue JIydiie Balero.

Bs1 roBopure:
Curyanus 3
PykoBoauTens gaet moqunHEHHOMY 3a/laHue MPHOOPECTH 000PYI0BaHNE OTIPeIeIeHHO MapKu. [lounHeHHbII
MBITAETCSI OOBSICHUTD, YTO 3TOT THIT 00OPYIOBaHHS HE CTOUT MOKYIATh U 10 Kakoi nmpuurHe. Ho pykoBoauTenb
MIPUBOJUT BHELIHE BECOMBIE APIYMEHTHI B I10JIb3y CBOETO PEIICHUS.

Uepes HEKOTOpOE BpeMsi MHEHHE TTOJYMHEHHOTO TIOJITBEPKIAAETCS, U 000pyI0BaHUE JIeMOHTUpPYeTCs. PykoBoauTenb
BBI3BIBAET K ceOe MOTYMHEHHOT0, YTOOBI IPOaHAIN3UPOBATh MPUYNHY HEYIadH.

UYTo BBI OTBETHTE HA MECTE MNOAYNHEHHOTO?

Curyanus 4




Nupuxarop
JIOCTHKEHHUS OrneHo4HbIe CpeCcTBa
KOMIIETCHIIUH

Kon
WHAWKATOpa

Bam HenocpeacTBeHHbIN HauYaJIbHUK, MUHYS Bac, aeT CPOUYHOE 3aJaHUE BalleMy TOJYNHEHHOMY, KOTOPBIH YK€ 3aHAT
BBITIOJTHEHUEM BaIlIETO OTBETCTBEHHOIO 33aJaHus. Bl 1 Balll HAYaJIbHUK CYMTAETE CBOM 3a/1aHUsI HEOTIOKHBIMH.
Bribepute Hanbosnee mpuemMiIeMbli I BaC BAPHAHT PEILICHHUS:

a) He ocrapuBas 3aJlaHue HadalbHUKa, OyIdy CTPOro MpHUISpKUBATHCS JODKHOCTHOM CyOOpAnHALNY, IIPEIIIOKY
MOTYMHEHHOMY OTJIOKUTh BBIITOJTHEHNE TEKYIIEH padoThI;

0) BCe 3aBHCHUT OT TOT0, HACKOJIBKO JIJIsl MEHsI aBTOPUTETEH HaYaIIbHIIK;

B) BBIPAaXY IIOAYMHEHHOMY CBOE HECOIJIACHE C 3aJlaHMEM HadaJbHUKA, IPELYNPEXKy ero, 4To BIPedb B TOJOOHBIX
ciryyasix Oyly OTMEHSTh 3aJaHusl, IopydaeMble eMy 0e3 corjacusi Co MHOI;

I') B MHTEpecax JieNa NpeaioxKy MOAYMHEHHOMY BBHIIOJIHUTH HAYaTyI0 padoTy.

YK-4 Crioco0eH NpUMeHATh COBPeMeHHbIe KOMMYHMKATHBHBIE TEXHOJIOTHH, B TOM YHcJIe HA HHOCTPAHHOM(BIX) f3bIKe(aX), I AKaIeMUYeCKOro u
npo¢ecCHOHAIBLHOI0 B3aUMO/IeiiCTBUS

OcHo8bl HAYYHOU KOMMYHUKAYUU

YK-4.1 VYcranaBnuBaer Teopernueckue BOIPOCHL:
KOHTaKThI U 1. TlousTre HAyYHOU KOMMYHHKAI[MH, CICIU(HUKA HAYIHOU KOMMYHHKAI[HH.
OpraHusyet OOIEeHHE |2, Bujpl U CPeCTBA HAYYHON KOMMYHHKALIHH.
B COOTBCTCTBUH C 3. OyYHKIMH HAYYHON KOMMYHHUKAIIUH.
HOTpe6HOCPIMH 4. Knaccudeckue W MHHOBAIMOHHBIE (POPMBI HAYYHOUW KOMMYHUKAIMU.
COBMCCTHOM 5. Bimsuue HTP Ha Hay4HYI0 KOMMYHHKAIHIO.
esITeTIbHOCTH
A ’ 6. TocynapcTBeHHbIE CTAHAAPTHI B 00JACTH COCTABJIEHUS U ODOPMIIEHHS HAYYHBIX TEKCTOB.
UCIIOJIB3YSI i
[IpakTuueckue 3amaHus:
COBpEMEHHBIE . .
p 1. Ilpaktiueckas padora Ne3 «IIpumeHeHne BO3MOXKHOCTEH COBPEMEHHOTO OHJIAHH-TIPOCTPAHCTBA B MPOLIECCE HAYUHBIX
KOMMYHUKAaIIMOHHbIE .
KOMMYHHKAIU».
TEXHOJIOTHH
YK-4.2 Cocrasinser nenoByto | TeopeTHUECKHE BOIIPOCHL:
JIOKYMEHTAIIHIO, 1. CrpykTypa ¥ CTHIMCTHYECKHE OCOOEHHOCTH HAYYHOTO TEKCTA.
CO3acT pasINIHbIC 2. Oco0EHHOCTH HAYYHOTO TEKCTa: ATHPOBAHUE, CChUIKU Ha JIMTEPATYPHBIC HCTOYHHUKH.
AKaJICMUICCKUEC UITH 3. Oco0eHHOCTH COCTaBIICHNSI OHOIMOrPapUIECKOTO CITHCKA.
npogeccHonabHbIe 4. TTucbMeHHas Hay4IHass KOMMYHHUKAIUS
TCKCTBI HA PYyCCKOM M| 5 Havypas cTaThs: CTPYKTYpa M TAllbl HAHCAHHSL.
MHOCTPAHHOM SI3BIKAaX
6. CTpykTypa 1 coliep)KaHue OT3bIBa HA HAYYHYIO paboTy
7. CTpyKTypa U COjiepKaHKe TE3UCOB.
8. Dranbl HanMCAHUS U COJICPIKAHUE PELICH3HUH.




Nupuxarop

Kon
JIOCTHKEHUS OrneHo4HbIe CpeCcTBa
WHAMKATOpa
KOMIIETEHIINN
YK-4.3 TIpencrasnsier TeopeTuyeckre BONPOCHI:
pe3yabTaThl 1. VcrHast HayyHast KOMMYHHUKAIIHS.
HCCIICZI0BATENIBCKON M | 2, HayuHbli 1oka. IIpHHIMIIB, 0COGEHHOCTH M Tarlbl IOATOTOBKH.
HPOCKTHOU 3. OCOOEHHOCTH MOATOTOBKH CTEHIOBOTO JOKJIA/IA.
ACATCILHOCTH Ha 4. OcHOBHBIEC 0OCOOCHHOCTH HAYYHOTO CTHIIS
pa36anme 5. HayuHas qrcKyccHst Kak METOJI pa3pelieHns CIIOPHBIX PoOIeM
My OTMIHBIX . .
Y 6. OCHOBHBIE XapaKTEPUCTHKHU HAYYHOI 110JeMUKH. [[PHHIUIIBI U IPaBUIIa HAYYHOM TTOJEMUKH.
MEPOTPHUATHSX,

y4acTBYeT B
aKaJIEMUIECKUX H
pohecCHOHATBHBIX
AUCKYCCHUAX Ha
pyccKoM u
MHOCTPAaHHOM $SI3bIKaX

7. Hay4Hblii Criop: €1 U TTOAXOJIbL.

[IpakTuueckue 3agaHus:

1. IIpakTrueckas padora Nel «IloaroToBka Hay4HOTO JTOKJIA1a.

2. IIpaxtuaeckas padora Ne2 «[lonroroBka Te3MCOB HAYYHOTO JTOKIIAIOBY.

Hnocmpannwiii

A3bIK 8 NPOPeCcCUOHATLHOU OeameNbHOCIU

YK-4.1

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

[Iepeyens npakTHUECKUX 3aJaHUN

1. CocraBbTe TUANOT U3 CICTYIONINX PEIUIHK.

2. UcnipaBbTe OMIMOKK B BUBUTHOM KapTOYKe.
3.CocraBbTe 110 00pasily cBOIO aBToOHOrpaduio.
4.TToAroToBhTE MPE3CHTAIMIO O cede.

YK-4.2

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

[Tepeyens npakTHUECKUX 3aJaHUN

1.IIpouTHTe TEKCT U JOIOJIHUTE €ro MPEIOKEHHBIMH CIIOBAMHU.

2.IIpounTaiiTe TEKCT U OTPEACTUTE, SBISCTCS BEICKA3bIBAHHE UCTHHHBIM HITH JIOXKHBIM.

3.IIpounTaiiTe AUANIOT U AOMOIHUTE HEAOCTAIOIIUMHU PEIUTHKAMH.

4.BpiGeprTe HAMTYYIINNA OTBET 7S KAXKJIOTO BOIIpOca

5.CocrtaBbTe 10 00pasiry 3asBIICHHE O TIpUeMe Ha PaboTy.

6. [lonroroBbTe COOOIIEHUE/ TIPE3CHTAIIHIO 110 OHON M3 MPOUIEHHBIX TEM, OMUPAsSCh HA COOTBETCTBYIONIUE JIEKCUIECKHE




K Nupuxarop
H}?;[HKaTopa JIOCTHKEHUS OlLieHOYHBIE CPEICTBA
KOMIIETCHIIUH
BBIPA)KCHHUSL.
YK-4.3 IIpencrasnsier Ilepeuenp NpakTUYECKUX 3aJaHUN
pe3ynbTaThl 1.CocraBbTe COOOIICHUE, ONTUPAsCh HAa HCTUHHBIC YTBEPKIACHHS U3 MTPEIOKCHHOTO CITHUCKA.,
WCCIIeIOBAaTENbCKOW U | 2. PacmonokuTe yacT MAChMa B MIPABIITEHOM TTOPSIKE.
MPOEKTHOU 3.IloaroroBeTe COOOIICHNE/TTPEICHTALIMIO IO OJHON M3 MPONHACHHBIX TEM, OMUPAsSCh HA COOTBETCTBYIOIIHE JIEKCHIECKIE
JACATCIIbHOCTHU Ha BbIpa’KCHUL.
Pa3ITUYHBIX 4.IIpounTaiite TeKCT MPO(EeCcCHOHATHLHO-OPUSHTUPOBAHHOTO XapaKTepa, MEPEBEIUTEe €ro OCHOBHBIC HJICH U OTBETHTE HA
My OTMIHBIX BOIIPOCHL.
MEPOIPUATHSIX, 5. CocraBbTe MMCHMEHHO aHHOTAIIMU K TEKCTaM MPOpeCCHOHANBHON TEMaTHKH.
Y4acTBYET B
aKaJIeMUYECKHUX U
pohecCHOHATBHBIX
JUCKYCCHUAX Ha
PYCCKOM H
WHOCTPAaHHOM SI3bIKax
Ilpouszeodcmeennas - nedazo2uyecKkas NpaKmuka
YK-4.1 YcranaBnuBaer [IpakTHKa MarucTpaHTOB MPOBOAUTCS B paMKax OOIIei KOHIIETIINN MarucTepCKor o AroToBku. OCHOBHAS Hest
KOHTaKTHI MIPAKTHUKHU, KOTOPYIO JIOJIXKHO 00ECIICUUTh €€ COJIepKaHKe, 3aKI0YacTCs B (POPMUPOBAHMH TEXHOJIOIMYSCKUX YMEHUH,
OpraHm3yeT OOIEHNE | CBA3aHHBIX C MEarorMYecKor AeITeIbHOCThIO, a TAKKe KOMMYHHKATHBHBIX YMEHUHN, OTPAXKAIOIINX B3aUMOICHCTBUS C
B COOTBETCTBHUHU C JOBMU. BUITBI IESTETFHOCTH MarucTpaHTa B IPOLIECCE MTPOXOXKACHUS MPAKTUKH MIPeroiaraoT GoOpMUPOBaHUE U
MOTPEOHOCTSIMU pa3BUTHE CTPATETHYECKOTO MBIIIIEHHUS], TAHOPAMHOT'O BUACHUS CUTYAIlH, YMEHHE PYKOBOJUTH rpymnmnoi monaei. Kpome
COBMECTHO TOr0, OHa CIIOCOOCTBYET MPOIIECCY COLMAIM3AIMH JIMYHOCTH MarucTpaHTa, MEePEeKIIOUCHUIO Ha COBEPIIICHHOM HOBBIN BHUJI
JIEeATEIbHOCTH, — MIeIarOTHYECKYI0 IeATEIIbHOCTh, YCBOSHHUIO OOIECTBEHHBIX HOPM, IIEHHOCTEH podeccrH, a TakKe POPMHUPOBAHHIO
HCTIONIB3Ys MePCOHAILHOM JIETOBOM KyIbTYpPhl OYAYIITUX MarucTPOB.
COBPEMEHHBIE B mporiecce npakTUKK MarucTpaHThl yYaCTBYIOT BO BCEX BHIaX HAyYHO-TIEAArorn4ecKoi M OpraHu3alliOHHONW padoThI
KOMMYHUKAIIMOHHBIE | BBITYCKaIOIIEeH Kaenpsl (Ipyroro noapasaeieHus CBOero By3a). [Ipu 3ToM B COOTBETCTBHH C UHIUBUIYATBHBIM
TEXHOJIOTUU IJTAHOM, COCTABIIEHHBIM HAYYHBIM PYKOBOAMTEIEM U YTBEPIKICHHBIM 3aBEAYIONUM Kadeapoil MPaKTUKAHTHI U3Y4af0T:
VK-4.2 CocraBiseT JeI0BYIO - coziepykanue, POpMbI, HAITPaBIICHUS IEATEIBHOCTH Kadeaphl: TOKYMEHTHI IJITAHUPOBAHUS U yueTa y4eOHOM Harpy3Ku;
JOKYMEHTAIIHIO, IIPOTOKOJIBI 3aceAanus Kaeaphl; IIaHbl M OTYETHI MTPETIoIaBaTeNeii; JOKYMEHTHI 10 aTTeCTAI[UH CTYIEHTOB;
CO3/a€T Pa3IM4HbIE HOPMAaTHUBHbBIC U PErJIaMeHTHUPYIONINE IOKYMEHTHI KaeIphl;
aKaJEMHYECCKHE UIU - yqe6H0-MeT0111/Iqec1<1/1e Marcpualibl;
podeCcCHOHANbHBIE - MPOTPaMMBI YUEOHBIX TUCIUTIINH, KypChI JISKITHH, COIepKaHUE JJa00PATOPHBIX U MPAKTUYECKUX 3aHATHHL;
TEKCTHI HA PYCCKOM M | - HAYYHO-METOIMYECKME MATEPHAIbl: HAyYHO-METOAMYIECKUE Pa3spabOTKM, TEMATHKY Hay4HBIX HAIpaBJIeHUH Kadeape,




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpeacraa

HMHOCTPAHHOM A3BbIKaX

VK-4.3

IIpencrasnsier
pe3yabTaThl
HCCIIEI0BATEIbCKON U
MPOEKTHOU
JACATCIIbHOCTHU Ha
pa3InYHbBIX

My OTMIHBIX
MEPOIPUATHSIX,
y4acTBYeT B
aKaJeMUYECKUX U
pohecCHOHATBHBIX
JUCKYCCHUAX Ha
PYCCKOM H
WHOCTPAHHOM SI3BIKaX

Hay4YHO-METOAMYECKYIO JINTEPaTypy.
[To oxOHYaHUIO PAKTUKU MPEACTABIAETCS OTUET.

Yuebnas - npaxmuxa no nonyueHuI0 nepeuyHbIX HAGLIKOE HAYUHO-UCCIE008AMENbCKOU pabombl

YK-4.1

VYcranaBianuBaeT
KOHTAKTEI U
OpraHm3yeT O0IIeHne
B COOTBETCTBHH C
MOTPEOHOCTIMU
COBMECTHOM
JIeSITEIbHOCTH,
HCITONIB3YSI
COBpPEMEHHBIC
KOMMYHUKAIIMOHHbIE
TEXHOJIOTHH

YK-4.2

CocTaBnser 1eI0BYyIO
JOKYMCHTalUIO,
CO3J1aeT pa3INYHbIe
aKaJeMUYeCKUe WiIH
npodeccruoHaIbHBIC
TEKCTBI HA PYCCKOM U

[IpumepHBIE BOIIPOCHI, MOIJIEKAIIHE TPOPAOOTKE B OTUETE 110 MPAKTUKE U MPHU MTOATOTOBKE K MTPOMEKYTOUHOMH
aTTecTaluu

1. M3yuuth 0OBEKT HUCCIIEOBAHUS.
2. U3y4uTth npeaMeT MCCIeI0BaHMs.

3. Ha ocHoBe nuTepaTypHOro 0030pa yCTaHOBHUTh aKTyalbHbIC POOJIEMBI, XapaKTepHBbIE ISl 00bEKTa U MpeMeTa
HCCIIEI0BAHMUSI.

Wzyuuth gocTynHble 6a3bl HAYYHOTO IIUTUPOBAHUSI.

Wzyuuts goctynnele 6a3bl 00bEKTOB HHTEIUIEKTYAIbHONW COOCTBEHHOCTH.

BrusiBuTh HayuHbIE pabOTHI, COOTBETCTBYIOIINE 33JaHHOM MTPEeIMETHON 00IacTu.

BEISIBUTH TTATEHTHI M CBUJIETEIHCTBA, COOTBETCTBYIONINE 33/ IaHHOMN MPEIMETHOM 00JIACTH.

[Ipoananu3upoBaTh METObI, HCIIONIB30BAHHBIE B HAWJCHHBIX padoTax, AJsl PeLIeHNUs 3a/1a4, CXOKHUX C 3aJaHHOM.
Ha ocHoBe ananm3a muTepaTypHBIX HCTOYHUKOB BBISIBUTH JTOCTOMHCTBA U HEIOCTATKH MCIIOJIB30BAaHHBIX B HUX
METOJIOB JUIsl pEIICHUS MHTEPECYIOIIEH Bac 3a1a4u.

10. BeisiBUTh yrKe MPEIOKEHHBIE PEIICHHUS TOI00HBIX 3a/1a4.

11. YcraHOBHUTH POTHBOPEYHS B HAMIEHHBIX HAYIHBIX paboTax.

©oo~N oA




Nupuxarop

Kon
JHMKaTOpa JIOCTHKEHUS OrneHo4HbIe CpeCcTBa
KOMIIETCHLIUI
MHOCTPaHHOM s3bIkax | IIpumepHBIE BOPOCHI, HOAJIEKAIINE IPOPAOOTKE B OTUETE IO IPAKTUKE U IPH MOATOTOBKE K IPOMEKYTOUHON
VK-4.3 [Ipencrasmiser aTTecTaluu
pe3yabTaThl 1. Tlpu ucrionb30BaHUM aHTIIOS3BIYHBIX 0a3 TAHHBIX U HAYYHBIX CETCH HANTH yUCHBIX, 3aHUMAIOIIHXCS
HCCIIEI0BATEIbCKOW U | NCCIIEIOBAHUSMH B 33JaHHOM ITPEeIMETHON 00IacTH.
MIPOEKTHOU 2. 3amnpocHTh MOJIHBIE TEKCTH HHTEPECYIOIIMX BAC paboT, €Clik 3TH pabOThI HE TPE/ICTABIIEHBI B OTKPBITOM JOCTYIIE.
ACATCIIPHOCTH Ha 3. 3amaBarh aBTOpaM BOIPOCHI TI0 COAEPKAHMIO MX paboThl. OCTaBUThH OT3BIB KAK MUHHMYM Ha OJIHY HAYYHYIO CTAThIO.
PasIIHBIX 4. Tlpu UCTIOJB30BaHUHU aHIIIOA3BIYHBIX 0a3 JaHHBIX M HAYYHBIX CETEN HAWTH YUEHBIX, 3aHUMAFOLIHXCS
Iy OIMIHBIX HCCIICIOBAaHUSMU B 33J]aHHOM MPEAMETHOM 00IacTH.
MEPOUPHATHIX, 3anpoCHTh MOJHBIE TEKCTHI HHTEPECYIOIINX Bac paboT, €CIIH 3TH pabOThI HE TPECTABIEHBI B OTKPHITOM JOCTYIIE.

y4acTBYeT B
aKaJIEMUIECKUX H
pohecCHOHATBHBIX
JUCKYCCHUAX Ha
pyccKoM u
MHOCTPAaHHOM SI3bIKaX

3agaBaTh aBTOpaM BOIPOCHI MO COJCPIKAHUIO HX PaOOTHI.

OcCTaBHTE OT3BIB Kak MHWHHUMYM Ha OJJHY HaAY4YHYIO CTATbhIO.

CdopMyaupoBaTh 11eTb UCCIIETOBAHMSL.

BrIsBUTE 331241, KOTOpBIE TOTPEOYIOTCS TSl JOCTKEHHUS 1IeTTH UCCIICIOBAHUSI.
HaMeTI/ITL METO]Ibl, KOTOPBIE OYyT MCIOIb30BAHBI ISl PEIICHHS TIOCTaBICHHBIX 33/1a4.

©oo~No O

YK-5 Cnioco0eH aHAJIM3UPOBATh H YUH

THIBAaTh Pa3HO00pa3ue KyJbTYP B pouecce Me;KKYJIbTYPHOI0 B3aUMO/AeiicTBHA

OcHo6bl HAYUHOU KOMMYHUKAYUU

YK-5.1 OpueHTtupyercs B Teopernyeckre BOIPOCHI:
MEXKKYJIbTYPHBIX 1. KurodeBble NPUHIMIBI MEXIYHAPOIHON HAYIHOH KOMMYHHUKALIHH.
KOMMYHHKallMAX Ha 2. Oco0eHHOCTH COBPEMEHHOM HH(OPMAIMOHHOM CPe/Ibl HAYIHOH KOMMYHHUKAIHH.
OCHOBC aHanusa 3. DyeKTpOHHBIE OUOIMOTEYHBIE CUCTEMBI
CMBICIIOBBIX CBA3CH 4. PedeparuBusie 6a3bl nanHbIx Web of Science n Scopus, PUHLI. [Towck u anann3 uHGOpMAaIHH.
COBpPEMEHHOU
HOJMKYJBTYPBI U
TIOJIVSI3BIYHS
YK-5.2 Brnaneer HaBbikaMu TeopeTnyeckre BOIPOCHL:

TOJICPAHTHOTO
MOBEJICHUS TIPU
BBIIIOJTHCHU N
podeCCHOHATEHBIX
3a/1a4

1. OTHKa Hay‘IHOﬁ KOMMYHUKAIIUU. HpaBCTBeHHBIC OCHOBBEI Hay‘lHOfI KOMMYHUKAIIUHA.
2. HpaBI/IJ'Ia JACJIOBOI'O 3TUKETA B Hay‘lHOﬁ KOMMYHUKAIIUHA.

Huocmpannulii 361K 6 npogheccuonanvHoll dessmenbHoCmu

YK-5.1

OpueHTupyercs B

‘ [lepeueHp NpakTUYECKUX 3aJaHUN




Kox Nupuxarop
JIOCTHXKCHHUS O1eHOYHBIE CPEICTBA
WHAWKATOpa
KOMIIETEHIINN
MEXKKYIbTYPHBIX 1.IIpounTaiite U NpOaHATUIUPYUTE TEKCT
KOMMYHUKAIIUSAX Ha (rpaMMaTHYECKUE KOHCTPYKITUHM M KITUIIIC, XapaKTePHBIC JJIs JISTIOBON KOPPECIIOH ICHITHH).
OCHOBE aHain3a 2.ITocTtaBbTe IPEUIOKEHUS B TIPABUIBHOM TIOPSJIKE, YTOOBI COCTABUTh JUAJIOTH.
CMBICJIOBBIX CBSI3€d 3.Hamummre ne1oBoe mUCHMO 10 YKa3aHHOM TeMe.
COBPEMEHHOM
MOJIUKYJIBTYPBI U
TTOJTUSI3BIYHS
YK-5.2 Brageer HaBpiKamMu [lepeueHp MpakTUYECKHUX 3a/TaHAN
TOJIEPAHTHOTO 1.CocTaBbTe CIIUCOK CJIOB U BBIPAXKCHUM 110 YKa3aHHOH TeMe.
MOBEJICHUS TIPU 2.JlomonHUTE TUATIOT HEAOCTAOIIMMY PEIUIMKAMU, XapaKTEPHBIMHU IS JCJIOBOTO OOIICHHUS.
BBITIOJTHEHUN 3. CocraBpTe MAEIOBOE MHUCHMO, WCIONB3YsS T'paMMATHYECKHE KOHCTPYKIUW W KIIHIIE, XapaKTEepHBIE I PEUeBOTO
pohecCHOHATBHBIX ATHKETA JIETIOBOTO OOIIECHUS.
3a1a4
YK-6: Cnioco0eH onpeesiTb U peajn30BbIBATH NPUOPHUTETHI COOCTBEHHO AeATEJIbHOCTH U CNIOCO0bI €€ COBEPIIEHCTBOBAHNSI HA OCHOBE CAMOOLIEHKH
Memoodonozus u Memoodvl HAY4HO20 UCCAEA08aANUS
VK-6.1 Ompenenser [IpakTuueckue 3amanus
oOpa3oBarebHbBIE
HOTPeOHOCTHU U IMpakTuueckoe 3aganue Ne7
CIIoco0ObI BriOpats u3 pesynbraToB BeodHeHus 1 u 2 3amanuii 4-5 crareil, HanGosee OJIM3KO MOIXOISIINX 110 TEMATHKE K
COBEpPUICHCTBOBaHMS | BallieMy HAYYHOMY MCCIIEJIOBaHUIO. BBIIENHUTh, KaKyl0 HOBYIO HHPOpPMAIHIO 00 00BEKTE U NMPeIMEeTe HCCIIeIOBAaHNS, a
COOCTBEHHOM (B TOM TaK)Ke MCIIOJIb3YEMBIX METO/IaX Bbl U3 HUX y3HAJIHU, YTO, 110 BallleMy MHEHHUIO, BaM HEOOXOIUMO OYJIeT U3Y4UTh, B
YyucIe MIPOLIECCE BBITIOJHEHHS HAYYHOTO UCCIICIOBAHMUS.
pohecCHOHATBHO)
ACATCIBHOCTH Ha Bomnpocs! juist npoBeaeHus 3auera
OCHOBE CAMOOLCHKH 1. Knaccugukaiys HayIHbIX KOH()EPEHIIHIA.
YK-6.2 Beibupaer 1 2. Kak HaiiTi mHPOPMAIHIO O HAyYHBIX KOHpepeHuusax? [1o KakuM KpUTEPHUSIM BLIOPATh KOH(PEPEHIIUIO IS yUacTHs?
peatnsyer ¢ 3. Kax nojarts Matepuansl Uit y4acTust B KOHGEpEHInn?
HCTIOJb30BaHHEM 4. Byl nsnanuii.
MHCTPYMCHTOB Kak kinaccuuiupyroTest M3aHus M0 IPUHAIISKHOCTH K CUCTEMaM HAyYHOT'O IIUTUPOBAHMUS?
HEIPEPHIBHOTO
oOpa3oBaHus
BO3MOXXHOCTH
pasBHTHS IIpakTuueckue 3anaHus:




Nupuxarop

Kon
JOCTIKEHHUS OneHouHbIE CpeCTBA
WHIUKATOPa
KOMITETCHIIUU
podeCCHOHATTLHBIX IIpakrraeckoe 3amanne Ne8
KOMIIETCHIIUH U OxapakTepusyiTe 3HAUUMOCTD BBIIIOJHAEMOr0 BaMU HAYYHOTO HMCCIICI0OBaHMS Ha Ballle CAMOPa3BUTHE, TEKYIYIO U
COLIMAJILHBIX HABBIKOB | OyAyIIyI0 IPO(ECCHOHANBHYIO ACATENFHOCTD, OBBIIICHNE KBATU(HUKAIINN 1 TPOPECCUOHANBHBIN POCT.
YK-6.3 BeicTpanBaet rudkyio

mpohecCHOHATBHYIO
TPAEKTOPHIO C yYETOM
HaAKOIIJICHHOI'O OIIbITa
npohecCHOHATBHOMN
JeSITeTbHOCTH,
JUHAMHUYHO
M3MEHSIOIIIXCSI
TpeOOBaHMI PHIHKA
TpyJa U CTPaTeruu
JIMYHOI'O pa3BUTHUA

OBIENPO®ECCHOHAJIBHBIE KOMIIETEHIINHN

OIIK-1 Cnoco0eH (popMyJIMPOBAThH IEJTH U 3aa4M UCCJIeI0BAHNS, BbISABJIATH IPHOPHTETHI PelleHUsI 3a/1a4, BHIOHPATh KPUTEPHH OLICHKH

Memooonozus u mMemoovl HAYYHO20 UCCAEA08ANHUS

OIIK-1.1 Ucnonp3yeT MeToabl Bomnpocs! juist npoBeaeHus 3auera
HAay4YHOTO 1. Yro Takoe Hayka ¥ Kakue (pyHKIMH OHA BBIOJIHSET?
UCCIIeI0BaHuUs U1 2. YTo MOHMMAETCSI TI0]] HAYYHOM eI TENbHOCTBIO U KAKHUE 3TAIThl MOYKHO BBIICIUTH B HAYYHOM HCCIICIOBAHUN?
penIeHns HP(U)6H9M 3. Uro Takoe npobiema u 3aj1aua Hay4HOTO MCCIIEI0BaHMs?
COBPEMCHHOU 4. Yro Takoe 0OBEKT U NPEAMET HAyIHOTO HCCIEN0BAHMS?
SHCpreTuKn 5. OGIeHayYHbIC METO/IbI HCCIICIOBAHMUSL.
6. KOHKpeTHO-Hay4HbIE METOIbI KCCIIEI0BAHUS.
7. Kakue MeTo/Ibl KCCIIE/IOBAHHS OTHOCSATCSI K SMITMPUYCCKOMY YPOBHIO?
OIIK-1.2 Crocobexn [TpakTryeckue 3agalus
bopmyupoBarthb [IpakTiaeckoe 3amanne N

KPUTEPUU OLICHKH
s¢heKTUBHOCTH TTyTEH
pelieHus
MOCTaBJICHHBIX 33124

Ha ocHoBe pe3ynbTaToB, MONTYYEHHBIX B 33JjaHUM 3, COCTaBUTh CHUMIUIEKCHBIN IIIaH 3KCIEPUMEHTA IS ONpPEIEIICHUS
TaKOTO 3HaYeHHUs pacxolloB B ropenkax 3 u 4 (paxropsl X; u X;), IpU KOTOPBIX TeMIepaTypa B KOHTPOJIUPYEMOM TOUKe
JOCTUTAET ONITUMAIBHOTO 3HAYEHUS Xy

Bompocs! 11 npoBeaeHus 3aueTa

1. Jlnst wero ucnosip3yercsi CHMIUIEKCHOE TUIAHUPOBAHHUE DKCIIEPUMEHTA?




Kon
WHAWKATOpa
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JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpeacraa

2. Kak cocTaBiseTcs CUMILIEKCHBIN [IaH DKCIIEpUMEHTA?
3. Kak, ucnons3ys CHMIUIEKCHOE TUIAHUPOBAHUE, HAWTH ONTUMAIILHOE 3HAUYEHHE (DYHKIUM OTKIMKA?

Illepcnexmusul

aA3eumust menjiodnepcemuKku u Meni0mexHo02Uil

OIIK-1.1

Hcnons3yeT MeTobl
HAY4YHOTO
HUCCIICAOBAaHUSA IS
peteHus npodiieMm
COBpPEMEHHOU
SHEPTeTHKU

[IpumepHOE npakTHUECKOE 3alaHUE K aTTECTALUH:

1. Onpemenuth KOMMYECTBO Mapa, BHIPAOATHIBAEMOrO KOTIOM-YTHIM3aTOPOM, YCTAHOBICHHBIM 3a MapTEHOBCKOM
Meyblo, a TaKK€ pAacCYMTaTh TOJOBYI0 SKOHOMHUIO TOIUIMBA (MPUPOAHOTO Tasza). McxonHele NaHHBIE: HadalbHas
temneparypa razos trl = 700 °C; xoneunas Temmeparypa razoB tr2 = 160 °C; obwemHBIN pacxon razoB Vr = 12000
M3/4; naBieHue mapa, BeIpadaThIBaeMoro KoTioM-yrunuzatopom P = 40-105 Ila (40 ara).

2. Onpenenuts SKOHOMUYECKYIO Y)(PEKTHUBHOCTD TIPUMEHEHHUSI TEIIOBOM U30JISIIIMU MAponpoBoa. FICXOHbIE TaHHbIE:
BHYTpeHHUI nuametp maporpoBoaa d1 = 200 mMm; HapyXHBII aAraMeTp naporposoaa d2 = 210 MM; TOIIIHA H30JISAIHH
(mmakoBatel) o3z = 50 MMm; mumametp TpyOompoBoma B m3omsmuu d3 = 310 mm; mmmaHa mapompoBoma 1 = 100 Mg
kodduument Termnoorgaun oT mapa k creHke al = 80 Bt/(m 2 °C); koapuIMEeHT TemI00Taaul OT MOBEPXHOCTH
MapoIpoBoia K OKpyxaroiieMy Bo3ayxy a2 = 8 Bt/(m 2 °C); naBnenue napa B naponposoje P = 10-105 I1a (10 ata);
TeMIiepaTypa neperperoro napa tone = 400 °C.

3. CocraButh TemoBoi Gananc u paccunrarth KIIJ[ mednoil ycTaHOBKM O THIM3AlMU TEIUIOTHI YXOIALIMX Ia30B U C
YTHIM3AIUEH TeIIOThl YXOASIIMX Ia30B 32 CYET MPUMEHEHUs TeIUIOPHUKAIMOHHOTO SKOHOMai3epa. McxoqHble qaHHbIe
MIPOM3BOJUTEIBHOCTE KO3 (hUIEeHT n30bITKa BO3ayXa B paboueit kamepe o = 1,1; TemnepaTypa AyTbeBOro Bo3ayxa tB =
30 °C Teoperudeckuii pacxo Bo3ayxa s roperus o VB = 8,5 m 3 /M HavanbHas Temriepatypa 3arotroBok M = 20 °C;
KOHEYHas TeMIleparypa Harpetbix 3aroToBok t'm = 700 °C; 00beM npoayKToB cropanus (yxozisiux ra3os) Vr =10 m 3
/M 3 ; Temneparypa tomuBa tt = 20 °C; temnoemkocTs Tomusa Ct = 1,26 k/x/(kr © TemiepaTypa yXoIsIux ra3oB: 0e3
YTHIN3aLUH TEIUIOTHI ¢ yTHIIM3anuen temiotsl t"yx = 150 °C.

4. Onpenenuth KOJIHYECTBO 00PA3yOIINXCSI BOMSHBIX TapOB BCKUMAHUS B ceraparope. VICXo/HbIe TaHHBIC: JaBIICHUE
KOHZIeHCcaTa, nocrynatouiero B cenapatop P1 = 0,6 MIla (6 ara) npu tanl = 158,1 °C; naBnenue B cenmaparope P2 = 0,2
Mlla (2 ara) mpu tan2 = 120 °C; suTanenus napa i" = 2706,9 xJx/kr; pacxon kounercara Gk = 10000 kr/4 (2,8 kr/c).
TemnoTexHoOIOTHYECKasT YCTaHOBKA CHaOKaeTcsl MapoM W3 MaponpoBoja, mMmeromiero nasieHue Pl. C momornsio
peaykuuoHHoro 34 kjamnaHa jJaBiieHue cHrbkaercs no P2. Pacxox mapa Do = 10 1/4. OnpenenuTs NOTEPI0 HEPTUU U
TOIJIMBA B pe3ysbTaTe ApoccenrpoBanus napa. Mcxoansle nanusie: IlapaMmeTrpsl mapa B maponpoBoje: nasieHue Pl =
1,2 MIlla, temneparypa mapa tne = 216 °C, sHramenus mapa ime = 2913 x/lx/kr . [lapamerpsl mapa
TEIIOTEXHOJIOTHYECKOHN ycTaHoBKe: aapnenue nmapa P2 = (0,2 MIla; saranenus napa i" = 2708 kJIx/kr .

o]

OIlIK-1.2

Criocoben
¢bopmynupoBartb
KPUTEPHH OL[CHKU

[IpumepHOE MpaKTHYECKOE 3aJaHHe K aTTECTALINU:
1. DHeproaddeKTUBHOCTH HCIONB30BAHKS TPUPOAHOrO rasa. [IpUpOAHBIA Ta3 Kak Pecypc W DHEPrOHOCHTENb.
TpancnopTHblE W JHEpreTHUecKWe CBOWCTBa mNpupogHoro raza. CocTaB NPHUPOAHBIX Ta30B M OCOOEHHOCTH €ro




Nupuxarop

Kon
IOCTHIKEHHUS O1eHOYHBIE CPEICTBA
WHAWKATOpa
KOMIIETEHIINH
3 PEKTHBHOCTH IMyTeH | MpuUMeHeHUs. ['a30Bble MOTPEOUTENH HA MPOMBIIUICHHOM MPEANPHUITAN. BO3MOXKHbBIEC 3aMEHUTENH TPUPOJHOTO Ta3a.
pelieHus BropuuHble TOIUIMBHBIE Ta3bl, MX CBOWCTBA M BO3MOXXHOCTH 3aMEHBI HPUPOIHOTO Ta3za. TeIIoTeXHOIOTHYSCKUe

IIOCTABJICHHBIX 3aJa4

MOTPEeOUTENN MPHUPOAHOTO ra3a M UX XapakTepucTuku. OOOCHOBaHHOCTH HOPM TMOTpPEOJEHHS NPUPOIHOTO Tasa.
OOOCHOBaHHOCTh IPUMEHEHUS! MPUPOAHOTO Ta3a B TEXHOJIOTMYECKUX M 3HEPreTHdyeckux mnpoueccax. OueHKH
3¢ GEKTUBHOCTH TPUMEHEHUs] NPUPOTHOrO ra3a. OCHOBHBbIE HaydHble MNpoOJEeMbl M 3aJa4d B HCIOJb30BaHHUU
MIPUPOJIHOTO ra3a.

2. DueprodhGeKTHBHOCTD WCIIOIb30BaHUS Yriei. DHEPreTHYeCKHe yriiM M UX IPUMEHEHHEC B TEIUIOIHEPIETHKE.
Pecypchl 1 cocTaBbl sHEpreTuieckux yriei. OCOOSHHOCTH MPUMEHEHHS YTJICH pa3HbIX COCTaBOB U CBOMCTB. CIIOCOOBI U
METOABI TIOATOTOBKH M CKUTaHUsl TorumBa. OueHk 3((eKTUBHOCTH MCTONb30BaHus yried. Kokcyrommecs yrima u
0COOEHHOCTH X MPUMEHEHUs. Poib KOKCYIOIIMXCS yIied B TOIUNTMBHO-3HEPIeTHUYECKOM OajaHce MPEANpHUITUS YepHOH
MeTautypruu. I1oAroToBka KOKCYIOUIMXCS YTII€H K UCIONb30BaHHUIO B YEPHON METAITypPriuu. DKOJIOTHUYECKUE MPOOIEMbI
MPUMEHEHUS YTIIeH B MPOMBIIIIEHHOCTH. Be30TX0IHbIE TEXHOIOTHH CxkUraHus yriieil. OCHOBHBIC POOIEMBI U HAyYHBIE
3aJ1a4¥ IPUMEHEHUS YIJIEH B IPOMBIIIIIEHHOCTH.

3. TemioBble dMEKTPHYECKHE CTAHINH IPOMBINUICHHBIX MPEANPHUATAA W TPOOJIEMbl KOTCHEPAIMH DIEKTPHIECKON
sHepruu. Mecto u poib NpoMbIUIeHHBIX TOC B TEMIOIHEPreTHYECKOM KOMIUIEKCE MPOMBIIIJIEHHOIO MPEeATPUSTHSL.
Tumel TEMIOBBIX 3JEKTpUUECKUX cTaHUMi. llapoTypOuHHBIE CTaHUMM M WX CTPYKTypa. OCHOBHBIE TEXHHYECKHE
cucrembl TOC. Anamm3 sddextuBHoctn 1ukiaoB TOC. IIpobiaembl KoreHepauuy 3JEKTPUUECKONW SHEPrUH B
npombliieHHocTH. Hanpasnenust moseimienust s@dexruBHoctd TOC. IIpobnemMbl M TEpCIIEKTUBBI Pa3BUTUS U
COBEpIICHCTBOBAHMSI OCHOBHOTO OOOpYJOBaHMS 3JIEKTPUYECKHX CTAaHIMA W TEeXHOJOTM4Yecknx cxeMm. OCHOBHbIE
po0JIeMbl U HayYHBIE 33/1a41 IPOMBILUIEHHOTO POM3BOJICTBA MJIEKTPO3HEPTHH.

4. TlepCreKTUBBI MCIIOIb30BAHUS HETPAJAUIMOHHBIX U BO30OHOBIISIEMBIX HCTOYHHKOB SHEPTUH JUIS SHEPrOCHAOKEHHS
O00bEIMHEHHBIX W ABTOHOMHBIX mMoOTpeOuTeneir. OmnpeneneHre HETPAAUIUOHHBIX W BO30OHOBISIEMBIX HCTOYHHUKOB
sHepruu. OCHOBHBIE XapaKTEPUCTUKU UCTOUYHUKOB SHepruu. HeTpaguunoHHble U BO30OHOBIISIEMbIE HICTOUHUKH SHEPIUU
W TOIUIMBHO-3HEPreTHYECKHe OajaHChl IMPOMBIIIICHHBIX npexnpusaThuid. OLEHKH BO3MOXHOCTU HCIIOJIb30BaHHUS
HETPAJUIIMOHHBIX W BO30OHOBIISIEMBIX HCTOYHHKOB JHEPrMH B MPOMBIIDICHHOCTH. OneHkn 3((EeKTUBHOCTH
WCTIOJIb30BaHHS HETPAIUIIMOHHBIX 1 BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH B MPOMBILIUIEHHOCTH. OCHOBHBIE TIPOOIEMBI
1 Hay4YHBIE 33/1a41 UCIIOJIb30BAHUS HETPAIUIIMOHHBIX U BO3OOHOBISIEMBIX HICTOUHUKOB SHEPTUH B IPOMBILUICHHOCTH.

5. DueprocHabxeHHe, SHEProcOepexeHHe W IHEProdP(HEeKTHBHOCTh MPOMBIIIIEHHOTO KoMIuiekca. OrpeeneHne
SHEPTrOCHAOKEHHUS, YHEProcOepekeHNsi U 3HEProdPPeKTUBHOCTH MPOMBILUICHHOr0 KoMiulekca. OCHOBHBIE 3allaud U
po0JIeMbl IPOMBIIIJIEHHOTO YHEPrOCHAOKEHHS. AHAIN3 SHEPTeTHUECKUX OaaHcoB npeanpusatrs. OCHOBHBIC 331a4H U
npoOleMbl  dHEprocOepekeHUs] B MPOMBIIUICHHOCTH. OcHOBHBIE 3aJ]aud W  TPOOJIEMBl  TOBBIIICHUS
9HeprodPPEeKTUBHOCTH  TEIUIODHEPreTUYeCKOro M TEIUIOTEXHOJIOTHYeCKOoro  o0opymoBaHusi.  Bzammocssizu
SHEpProcHabKeHMs, »HeprocOepeskeHus U dHeprodp¢extnBHocTd. OcCHOBHBIE NpoOJeMbl M HAy4HblE 3a/aud
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SHEPTroCHAOKEHUS, YHEProcOepekeHU U S3HEProdH(HEKTUBHOCTH B MPOMBIIIIICHHOCTH.

6. DHepreruka, SKOJOTHs U IKOHOMHKA B MPOMBIILICHHOCTH. [[POMBIILIEHHOE MPOM3BOJICTBO M €r0 3HEPreTHUECKHE,
9KOJOTUYECKHE W JKOHOMHYECKHE AacCTeKTHl. B3anMOCBS3b JHEPreTHYECKUX, 3KOJOTHYECKHX W HKOHOMHYECKHX
XapaKTepUCTUK TPOMBIIUICHHOTO TPOM3BOAcTBa. Kputepnn 53(QGEeKTHBHOCTH SHEPreTHYECKHE, JKOJIOTHYECKUE U
SKOHOMHMYECKHE M UX B3aUMOCBS3b. JKOJOTHYECKUE MPOOJIEMbI TEIIOPHEPreTHKH 3aaud pa3paboTKu 0e30TXOIHBIX,
3Heprod3(h(HEeKTUBHBIX M 3KOJIOTMUECKH YUCTBIX TEXHOJIOTHMA. 3alauu 3HeproodecneueHusl 0e30TXOAHBIX TEXHOJIOTHH U
KPUTEpHUH MHHUMYyMa SHEPromnoTpeOyieHHs. 3amaud mepepaboTKM HaKOIUIEHHBIX OTX0J0B. OCHOBHBIE HPOOJIEMBI U
Hay4HBbIC 3a/la4X COBCPUHICHCTBOBAHUA ODSHEPIETUYCCKUX, SIKOJOTHYCCKHUX U SKOHOMHUYCCKHUX ACICKTOB IIPOMBIINIJICHHOI'O
MIPOM3BO/ICTBA.

7. CucreMbl TPOM3BOJACTBA W pacmpeieneHusi TerioThl. CTPyKTypa CHCTEM MPOMBIIUICHHOTO M KOMMYHAIBHOTO
TCHJ'IOCH36)KCHI/I$[. TennoBwie CTaHIUK IIPOU3BOACTBA TCIIJIOTHI. Tunel HMCTOYHHKOB TEIUIOBOM OHEprun B
MPOMBINIICHHOCTH. D((EKTUBHOCTh NPOM3BOJCTBA TEIIOBOH SHEpruu. TemioBble CETH M TPAHCHOPT TEIUIOTHI B
NPOMBINUICHHOCTH ¥ KOMMYHAQJIBbHOM Xo3siictBe. IloTpeOuTenu TemioBoW »SHEPrHMM B IMPOMBIIUICHHOCTH U
KOMMYyHalnbHOM Xx03sicTBe. I[lpobmembl 3(pQeKTHBHOCTH TPOW3BOACTBA ¥ TOTPEOJCHHUS TEIUIOBOW OJHEPTHUH.
Lentpanu3oBanHoe TeruioxiagocHadkenue. OCHOBHbIE MPOOJIEMbl W Hay4yHbIE 3a]laud  TEIUIOCHAOKEHHS B
MPOMBIIIIEHHOCTH 1 KOMMYHAJIBHOM XO3SHCTBE.

8. Cucrembl POM3BOJCTBA M PACIIPEIEIICHHUS CKATOTO BO3/yXa M MPOAYKTOB ero pasieneHus. CkaTblil BO3MyX Kak
MPOMBIIIJICHHBI 3HEPTOHOCUTEINb, €0 OCHOBHBIC XapaKTEPHUCTHKH. MacmTaObl MPOW3BOJCTBA CXKATOTO BO3/AyXa B
mpoMbIIIIeHHOCTH. CHCTEMbI IPOU3BO/ICTBA CKATOTO Bo3ayxa. KommnpeccopHbie 1 BO3AyX0ayBHBIE CTaHIMH. OCHOBHOE
000pyZOBaHHE POMU3BOACTBA CXKATOTO BO3JyXa U NMPOAYKTOB €ro paszaeneHus. OueHkn 3¢pQekTuBHOCTH NpOU3BOACTBA
CKaToro Bo3ayxa. Pe3epBbl aHeprocOepekeHHs B TMPOM3BOACTBE CXKATOr0 Bo3Ayxa. OCHOBHBIE MPOOJIEMbI U HAyYHBIE
3a]]a9u MPOU3BOJICTBA CKATOTO BO3IyXa.

OneHkn >(PQPEKTHBHOCTH HCIIONB30BAHUS TEXHWYECKOH Boabl. OcHOBHbIE NpoOJIEeMbl W Hay4Hble 3aJadd
MPOMBIIIJICHHOT'O BOJIOCHA0KEHHSI.

Yuebnas - nayuno-uccnedosamenvckas paboma

OIlIK-1.1

Hcnonb3yeT MeToas
Hay4HOT'O
UCCJIEIOBAHUSA JJIs
petieHus mpodiaem
COBPEMEHHOU
SHEPrEeTHKH

OIIK-1.2

CrniocobeH
dbopmynmpoBartb

3amanue: OTOOpP HMCTOYHHMKOB JUISi TIPOBEJCHUS HAydyHOro wuccienoBanus. OdQopmiieHHEe YepHOBOTO BapHaHTa
OoubmorpadMIeCKOro CIUCKa.

3ananue: OnpeneseHNe TEOPETUKO-METO10JI0TMYECKOH OCHOBBI UCCIIEIOBAHUS, METOI0B HCCIICIOBAHMSL.

3aganue: onpeaencHue coaepkanms (HopMyIupoBKa Ha3BaHUN Pa3/IeiOB U MOAPA3IEIOB UCCIEA0BATEILCKON PabOTHI).
3ananue: onpeseNeHne mpeaMeTa, IpodIeMbl, METOIOJIOTHUECKOTO anmapaTa CCIeI0BaHuSI.

Omnpenenenue 3TanoB HccienoBaHus. PazpaboTka miaHa pemieHMs 3a7ady Ha HayaJlbHOM 3Tare HCCiIeJoBaTeNIbCKON
nesitensHoCcTH (M]])

3amanne: OOOCHOBaHUE aKTYaJIbHOCTH TEMBI MaruCTEPCKOM AUCCepTaiy (B MHANBUYaIbHOM IJIaHE MarucTpa)
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KPUTEPUH OLIEHKH

3¢ exkTuBHOCTH Iy TEH
perieHus
MOCTaBJICHHBIX 33724

3anmanue: Pa3zpaborars nepcriekruBHbIHN miad U] (B vHANBHIya IhHOM INIAHE MAarucTpa)

3anmanue: opopmieHne oTueTa o yuebHoii npaktuke —HWP; BeicTymenne ¢ otueToMm mo yueOHoH nmpaktuke —HUP Ha
CIeIiceMHHape.

Bormpocs! st cobecenoBaHus:

1. Yewm obocHOBaH BBIOOP TEMBI HCCICIOBAHHS?-

2. B 4eMm 3akiovaercs npodiaemMa uccie 0BaHus?

3. KakoB myTh pemeHus mpooiemMbl?

4. KakoBa 1iesib HCCIICIOBaHHUs?

3amaHue: ydacTHEe B HAayYHO-TIPAKTHMYECKMX KOH(EPEHUMSAX PAa3IUYHOrO YPOBHS;, MyOJuKamus cTaTteil mo Teme
HCCIIEIOBAHHS.

3ananue:

W3ydeHne nutepaTypsl 10 TEME HAYYHOTO MCCIEIOBaHMS.

Co3pmanue B NEKTPOHHON Nanke ¢Gainos (I0OKyMEHTOB) AJIS Ka’KAOTO JIEMEHTa HaAyYHOT'O HCCIIEOBAHMS.

3aaHue: pealn3alys TEOpeTHYECKUX METOJIOB HccieoBanus. Hamrcanue yepHOBOro BapHaHTa TEOPETUYECKON TJIaBhI.
3ananue: Pa3paboTka OCHOBHOTO MOHSTHSI UCCIICAOBAHNSI.

3ananue: Pa3zpaboTka miiaHa penieHus 3a1a4 Ha 0a30BOM 3Tare ucciaeqoBarenbekoi aesitenbnoctu (M).

Hcmopus nayku

OIIK-1.1

Hcnonb3yeT MeTObI
Hay4YHOI'O
HCCIIEJOBAHUS TS
peteHus npodiaem
COBPEMEHHOI
SHEPreTUKHU

[IpumepHOE mpakTHUECKOE 3a1aHUE K aTTECTALUH:

1 TlpeanockuIky BOBHUKHOBEHHS U pa3BUTHs Hayku. COCTaB M CTPYKTypa COBpeMeHHON HayKu. [IpobiemMbl cocTosTHUS U
pa3BuTHs Hayku. [IpoBecTH MOMCK JOMOTHHUTENLHONH MH(pOpMaIMK 1o 3ajaHHoN Teme (paboTa ¢ OubIMorpaduUecKiuM
MaTepHajaMy, ClIpaBOYHUKAMHM, KaTaJOraMu, CIIOBapsMH, SHIUKIONEIUSIMH).

2 Hayka B aHTHYHOM MHpe. Maremaruka, Qu3nka, TexHuka u ¢wiocopus [peBHero Mupa.llpoBect momck
JOTIOJTHUTENIEHOW HH(pOpMAallMK 0 3aJlaHHON Teme (paboTa ¢ OMOIMOrpadUUecKuM MarepHanaMu, CIPaBOYHHKAMH,
KaTaJoraMu, CJIOBapsIMH, SHIUKIIOTICAUIMHU).

3 Hayka B Cpennue Beka. Hayka B apabckom mupe. BusanTuiickas Hayka. 3amaJHOEBpOIeHcKas HayKa CpPETHHK
BekoB.[IpoBecTH TIOUCK JIONOJHHUTENHLHOH WHGpOpPMAIMK TO 3aJaHHON Teme (pabora c¢ OubiHorpaduyeckum
MaTepHajaMy, ClIpaBOYHUKAMH, KaTaJOraMu, CIIOBapsMH, YSHIUKIONEIUSIMH).

4 Hayka snoxu Bospokaenus. 3apoxineHue COBpeMEHHOM Hayku. M300peTeHne KHHUronedaTaHus. ACTPOHOMHAL.
leorpaduyeckne oTkpeiTUs.IIpoBeCTH TIOUCK JOMONHHUTENBbHOW HMH(MOpMAIMU 10 3aJaHHOW TeMe (paboTa
6ubarorpadIecKM MaTeprataMy, CIIPaBOYHUKAMH, KaTaJIoTaMH, CIIOBAPSIMH, SHIIUKIIOTIEIUSIMH).

5. Hayxka smoxu Ilpocsemenus. Haydnas peBomionus B €CTeCTBO3HAaHMH. Pa3BUTHE MaTeMaTHKH M €CTECTBO3HAHUS.
3apoxneHue poccuiickoil Hayku.lIpoBecTH IMOMCK [ONOJHUTENbHOW HH(pOpManUM IO 3aJaHHOM Teme (paboTa c
6ubanorpadyecKkuM MaTepralaMy, CIIPaBOYHUKAMH, KaTaJOTaMH, CIIOBAPSIMH, YSHIUKIIOTIETUSIMH).
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6. llpompimuieHHass pesomrorus. PasButme TexHuku. CoBpeMeHHass Hayka.llpoBecTH TMOWCK JOMOTHUTETHHON
uHpOpMaLMK MO 3adaHHOW TeMe (paboTa ¢ OuOMHOrpadUUECKMM MaTepHalaMH, CHPaBOYHHKAMH, KaTaloTamH,
CIIOBapSIMH, SHIUKIOTICUSIMH).

7. WcTopust HayKH Kak crioco0® MO3HaHWS OCHOBHBIE 3TAIlbl PA3BUTHSI HAYKH U TEXHUKH OT IEPBBIX IAPOBBIX MAIIUH A0
COBPEMEHHBIX CHJIOBBIX YCTaHOBOK; pOJib MApOBOTO JBUraTellsi B Pa3BUTHM HAYKW M TEXHHWKH; B3aUMHOE BIMSHUE
JNOCTIDKEHHH B 00NAacTH HAayKM M TEXHUKM HAa HM3MCHEHHE M pPa3BUTHE METOAOJIOTHH HaykHu. [IpoBecTH mowuck
JIOTIOJTHUTENBHON WHGpOpMAIMKA O 33JaHHON Teme (pabora ¢ OMOMMOTrpaduyUecKuM MaTepHajamy, CIPaBOYHHUKAMU,
KaTaJoraMHu, CJIOBapsIMU, SHIUKIIOTICAUIMHU).

8. ®opMbI U CHOCOOBI HAYYHOTO TO3HAHHS, CTPYKTYPUPOBAaHHE HAYYHBIX 3HAHMW W TEOPHUI; COBPEMEHHBIC METOJbI
coopa HayuHOW UWHPOpPMALMM M MPOBEACHHS HAYYHBIX HCCICAOBAHUN. OKCIEPUMEHT KaK OCHOBAa Hay4HBIX
HCCIICI0BAaHNH; METOIbl TEOPETUYECKUX M IKCHEPHUMEHTAJIBHBIX HCCIEIOBAHUH; IJIaHUPOBAaHHE SKCHepuMeHTa. Poib
HAyYHOM WHQOpPMAlUK B pPa3BUTHH HAyKW; IIeJM W 3aJa4d HayYHBIX HCCIIEJIOBAHWN; OCHOBHBIC OTalbl HAY4YHO-
HCCIIEI0BATENBCKON pabOThI;B3aMMOCBS3b HAYKH U MPAKTHKH, POJb KOMIBIOTEPHOTO MOJIETHPOBAHUS B COBPEMEHHBIX
HCCIICIOBAHUAX; METOABl aHAJIW3a PEe3yJbTaTOB HCCIENAOBAHWNH M HUX BIMAHHE HA [OCTOBEPHOCTH IIOIYYEHHBIX
Pe3yabTaTOB;IPOOIEMbl M TEHACHIUH PA3BUTHS METOAOJOTUM HAay4YHBIX 3HAHHH Ha COBpPeMEHHOM dTare. OCHOBHBIE
HayYHBIC 337]a4l TETUIOPHEPTETUKN U METOJIbl MX PEIICHHS; COBPEMEHHbIE HAyYHbIE TEXHOJOTUU B TEIUIOPHEPTETHKE U
TerorexHonorusx. [Iposectu nmouck qonoaHUTENEHON HHGOpMALNK 110 3a1aHHOI TeMe (paboTa ¢ Oubanorpadguyeckum
MaTepHajaMy, CIPaBOYHUKAMH, KaTaJIOraMH, CIOBapsIMH, SHIMKIONEIUSIMH).

OIIK-1.2

Criocoben
bopmynupoBartb
KPHUTEPHH OLICHKU
a¢dheKTUBHOCTH TTyTeH
peleHus
MOCTaBJICHHBIX 33124

[IpumepHBIe TECTOBBIE 3a0aHUS:

1. Yuenslii, KOTOPBII OTKPHUT U CTPOTO HAyYHO OMKCAT HOBYIO 3B€31y B co3Be3auu Kaccuoneu:
a) T. bpare; B) I'. ['anuei.

0) U. Kenep;

2. HoBast Mosienb MUpa, MOCTPOCHHAS Ha TPEX 3aKOHAX JBIDKEHHS ITUIaHeT, Oblia pa3paboTaHa:
a) T. bpare; B) I'. 'anmeem.

0) U. Kerutepowm;

3. YUeHsblif - U3roTOBUTENH OYKOB U TEJIECKOTA:

a) I'. l'aymuneit; B) M. HeioToH.

0) X. Jlunmepcxeii;

4. Co3pmaresieM HOBOM MEXaHUKHU CUUTAIOT:

a) U. Herotona; B) . Kemnepa.

0) I'. Tanmnes;

5. IlpoBo3rnaiieHue raaBeHCTBa METOAAa MHAYKIUHU IPHUHAMIICKHUT:

a) ®@. bakony;
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0) P. Jlexapty;

B) 1. HreroToHy.

6. HampaBneHue B ecTeCTBO3HAHUH, PACCMAaTPHUBaBIIEE KUBYIO MPUPOAY € O3ULNH (UK, HA3BIBACTCSL:

a) ATpodn3uKa; B) GUIOCODU.

0) conmanbHas pu3nKa;

7. Y4eHBIH, KOTOPBIH BBEJI HOBOE MOHATHE UHEPIUH U JIP.:

a) 1. Herotomn; B) I'. JleitOamII.

0) ®. bokom;

8. INonstue «auddepenmany kak oOIeHaAYIHBIH TEPMUH BBE:

a) 1. Herotomn; B) I'. JleitOnamII.

0) ®. bokom;

9. Yuenslif, KoTOpbIii pa3pabaThiBal HAayKy O JBMXKEHHUHM TeN TMOJ ICHCTBHEM MPHIOKECHHBIX CHJI (AMHAMHKA),
chopMyIupoBall TEpBbIE 3aKOHBI CBOOOJHOTO MAaJeHUsl TEN, JAal CTPOrylo (OPMYIHUPOBKY MOHSATHH CKOPOCTH M
YCKOPEHHS1, OCO3HAJ PELIAoLIee 3HaUeHHE CBOMCTBA ABMKEHHUS Tell (MHEPLIMIO):

a) 1. Heroton; B) ®@.boKkoH.

0) I'. lauei;

10. YueHslii, KOTOpHIA [0Ka3aJl CYIIECTBOBAHHE TSATOTECHHS KaK YHHBEPCAJbHOH CHIIBI, COEAMHWI MEXaHHYECKYIO
¢unocoduro P. Jlexapra, 3axonsl Kenniepa o 1BmkeHNH MiiaHeT U 3akoHbI . ["anuiest o 3eMHOM JBM)KEHHH, CBEAS UX B
€/IMHYI0 BCEOOBEMITIONIYIO TEOPHIO:

a) . Hetoton; B) ®@. bakoH.

0) I'. Tanmeit;

11. Mnest caMo10CTaTOYHOCTH IPUPOIBI, YIIPABIISAIONIEH €CTECTBEHHBIMHU, OO BEKTUBHBIMU 3aKOHAMH. JTO:

a) MEXaHUIIN3M; B) KBAHTUTATUBH3M.

0) HATYpaITu3M;

12. YHuBepcanbHBIi METOJ] KOJIMUECTBEHHOTO COIOCTABJIEHMS W OLEHKH BCEX MPEIMETOB M SBICHUH MHpa, OTKa3 OT
KaueCTBEHHOTO MBIIIEHUS! aHTUIHOCTH U CpeTHEBEKOBbS. JTO:

a) MEXaHHUILIU3M; B) KBAHTUTATHBH3M.

0) HaTypanu3Mm;

13. XKecrtkass aerepMUHALUS BCEX SIBICHHH W TPOIECCOB B MUPE ECTECTBEHHBIMH TPUYMHAMHU, OMUCHIBAEMBIMU C
ITOMOIIBIO 3aKOHOB MEXaHUKHU:

a) MEXaHHIIU3M;

0) MPUIMHHO-CJICICTBECHHBIN aBTOMATH3M;

B) aHAJINTHU3M.




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpeacraa

14. Tlpupoaa ecTh COBEPIIEHHBIM 00pa30M YIOPSIIOYEHHBIA MEXaHU3M, MOAYMHSIONINICS MaTeMAaTHYECKUM 3aKOHAM H
MOCTHKUMBIN HAYKOM, KaK CUMTAII:

a) P. Jlexapt; B) U. HetoToH.

0) H. Komrepnuxk;

15. IIpoMBIIIIEHHBIN TEPEeBOPOT HAYAJICS C TIporpecca:

a) B TEKCTUJIBHOW MPOMBIIIUIEHHOCTH;

0) B KPYITHOM TIPOU3BOJICTBE;

B) B PEMECIICHHOM IIPOU3BOICTBE.

16. Jlns nmpousBoacTBa y30p4arbix TkaHeH (1805) Obu1 n300peTeH:

a) MPSAWIBHBINA CTaHOK «JI>KeHHN;

0) MIOJTb-MaIlTuHa;

B) cTaHok JKakkapna.

17. B 1785 r. Obu1a KCIONIb30BaHa MepBas naposas MamuHa. Ee co3garens:

a) JIx. Yaiir; B) T. bpare.

0) P. botinn;

18. B 1807 r. B CIIIA 0BT CKOHCTPYMPOBAH M HCIBITAH Ha peke ['y/I30H mepBbiii B MUPE TIAPOXO/; IPUHIIMIT TapoBOn
MaIlIVHBI B HEM UCTIOJIH30BAll:

a) P. ®ynron; B) P. boitns.

0) dx. Vaiir;

19. [epexoa MaTepHaIbHOTO MPOU3BOJICTBA C MAHY(AKTYPHOU CTYIICHH Ha MAITUHHYIO HA3bIBAETCS:

a) MPOMBIIIIJICHHOHN PEBOIOINEN;

0) OUTHUYECKON PEBOJIOIHNEH;

B) IAPOBO PEBOIOIHEH.

20. IIpumeHeHne B TOMEHHOM Jielie IAINHIPHYECKUX BO3AYXOAYBOK, IPUBOJUMBIX B JICHCTBUE MAPOBBIMH MaIllMHAMH,
IIPOM3OIILIO BIIEPBBIE:

a) Bo ®pannmw; B) B Poccuu.

0) B AHrIny;

21. Ileup, nomyuunBIIAs Ha3BaHUE ITyIMEHTOBOH (0T aHrI, to puddle - nepemenBate), Ob1a H300peTEHA:
a) I'. Koprowm; B) XK. Jlenyapom.

0) b. SIxo6u;

22. B 1785 r. XK-I1. biranmmap uzobpen:

a) TapaInIioT; B) BEJIOCHIIE].

0) BO3OyIIHBIH 1map;
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23. Llex 1 MmaHy(aKTypa pa3Indainch:

a) XapakTepoM MPOU3BOJICTBEHHOTO Ipolecca U popMaMu COOCTBEHHOCTH;

0) py4HBIM TPYAOM, HHCTPYMEHTAIBHBIM TIPOU3BOICTBOM;

B) HaJIM4YHEM MAaIIUH apOBOI0 TUIIA.

24. B Poccuto cucteMy cBETCKOTo 00pa30oBaHUs U MPOPECCHOHAIBHYIO ACATENILHOCTD IPUHECIA JT0Xa:
a) Ilerpa I; B) Hukomas U.

0) Exarepunsi [;

25. B 1760 r. pekTopoM MOCKOBCKOTO YHUBEPCUTETA CTAJL:

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

6) M.B. JlomoHOCOB;

26. @panny3ckuil yuenslii I1. Jlaruac Ha3Ban yuureneM MaTeMaTUKH BTOopoi nonoBuHbl X VIII B.:

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

0) JI. Diinepa;

27. Hayunoe npubopocTpoerne B Poccnu cBsS3aHO ¢ UMEHAMH:

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

0) K.I'. PazymoBckoro, A.C. [Tonosa;

B) B.H. Tarumesa, C.I1. Kpamennukoga.

28. Anemomer (puOOp Ul aBTOMATUYECKOr0 U3MEPEHHS CKOPOCTH BETPA M M3MEHEHUS €ro HaIlpaBlIeHNs1) n300ped:
a) M.B. Jlomonocos; B) A.K. Hapros.

0) W.I1. Kynu6us;

29. B xonre 1890-x rr. uzobperarens I'. MoACHH CKOHCTPYHPOBAI CTAHOK, KOTOPBIM MPUBEN K CO3aHUIO0 HOBBIX THIIOB
MeTayuI000pabaThHIBAIOIINX CTAHKOB, T.€. K Pa3BUTHIO MAITUHOCTPOSHHSI. ITOT CTAHOK Ha3bIBAJICS:

a) TOKapHO-BUHTOPE3HBIN C CAMOXO/HBIM CYTIIOPTOM;

0) dbpe3epHsIii;

B) CTPOTAJIBHBIH.

OIIK-2 — Cnocoben NMPUMCHATDH COBPEMECHHDLIC METO/IbI HCCJICA0BAHNUSA, OLICHUBATDH U NMPECACTABJIATL PE3YJIbTAThI BBLINOJHEHHOI paﬁOTI)I

Aemoxvzamua’upoeaHHbze CUcmembvl ynpaesienusl mexuoiocuieCKumu npoyeccaml 6 menioanepeemuxe

OIlK-2.1

Bribupaer u
MPUMEHSIET
COBpPEMEHHBIE METO/IbI
TEOPETHIECKHUX U
9KCTIEPUMEHTATHHBIX
HCCIICIOBAaHUI C

[lepeueHb TEOPETUUECKUX BOITPOCOB K 3a4ETy:

1. YkaxuTte onpeaencHus Ui MOHITUN «IKCIIEPUMEHT» U «HAOIIOJICHUE.
2. [IpuBemuTe mpoLeAyphl OTCEBA IPYOBIX ITOTPEITHOCTEH.

3. [lpuBenuTe NpOIEAYPHI ONPEIEICHUS BUa PacpeeICHNSI.

4. OxapakTepu3ynTe Mepbl CX0ACTBA: KOA(DDHUIIUSHTHI [10100Ms.

5. OxapakTepusyiTe Mepbl CX0ICTBa: KO3(DPUIIMESHTHI CBS3H.
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y4eToM 6. OxapakTepu3yiTe Mephl CX0ACTBa: KO DHUIIMEHTH PACCTOSHISL.
aBTOMATU3UPOBAaHHBIX | 7. [IpuBenuTe anroput™ npoueaypsl KIacTepU3alui 10 PACCTOSHUIO.
Y KOMITBIOTEPHBIX 8. IlpuBeauTe anropuT™ Mpoueaypsl KIacTepU3alid METOJOM BPOLITIABCKOM TAKCOHOMUH.
CpeicTB 9. IlpuBenuTe anropuT™ NpoLELyphl KIaCTEPU3ALMU METOIOM KOPPESIIUOHHBIX ILIES .
10. IIpuBeauTe aNropuT™ MPOLEAYPHI MeToa K-CpeTHHX.
11. Ha3oBuTe BUABI perpeCCHOHHBIX MOJEEH.
12. IlepeuncauTe OpeaNOChUIKA METO/Ia HAUMEHBIINX KBAAPATOB.
Ilepeyenp npakTUUECKUX 3aJaHUN ISl 3a4€Ta:
3aganus 1. OO0cHOBATH BHIOOP C yKa3aHHWEM MPEHMYLIECTB M HEJOCTATKOB MPOrPAMMHBIX MPOJAYKTOB Uil 00pabOTKU
JAHHBIX, IOJTYYEHHBIX B XO/I€ 3KCIIEPUMEHTA C IOMOIbIO aBTOMATU3MPOBAHHON CUCTEMbI HAYYHBIX HCCIIECIOBaHHUM.
JU1st MICXOHBIX JAHHBIX BBIIIOJHUTE: 1) pacyeT MpOCTHIX CTENEHHBIX CPEIHUX, MOy, MEIUaHy, [IOKa3aTesleil BapHauuu u
paccesiHusl; 2) OTCeB IpyOBIX MOrPeHTHOCTeH 1Mo cratucTuke CTHIOJICHTA, MPH TOM: a) Ha KaXKJIOM IIare UTepaluu
BBIYUCIUTE BHIOOPOYHBIE XapaKTEPUCTHKH, 00OOIAIOIINE TTOKA3aTeNH, TOKa3aTelnd BapHalum; 0) IMOCTPONUTe MaTpUILy
HaOIIFOJIEHUI TIOCNie OTCeBa; B) OTOOpa3WTE TEHICHIIMIO BBHIOOPOYHBIX XapaKTEPHCTHK, OOOOMIAFOIINX IOKAa3aTeleH,
Mokasaresell BapHauuy U TEMIT U3MEHEHHS KaXXJIOro IMOKa3aTels; 3) MPOBEpKY KPUTEPHUEB COIIacHs AJISI HOPMaJbHOI'O
pacrmpe/eseHust Al UCXOIHBIX JaHHBIX JI0 M TIOCJIE OTCEBA, MIPU 3TOM: a) TIOCTPONTE TaONHUIBI YACTOT; O) paccuuTanTe
3HavyeHus: cratuctuk [lupcona n Koamoroposa — CMuUpPHOBa; B) MOCTPOMTE TMCTOTPAMMBI YacTOT C TEOPETHUECKON
JIMHKEH MJIOTHOCTH HOPMAJIBHOTO PacHpeAeIeHuUs
OIIK-2.2 OneHuBaer u [IpumepHoe 3a1anue Ui TEOPETHUECKOTO U IKCIIEPUMEHTAJIBLHOTO UCCIICI0BAHMUS:
TIPEJICTaBIISIET 3ananue 1.
Pe3yIbTaThl 1.Pa3zmectute B paboueii Tabnuie nmakera Statistica HCXOJHBIE SMIMPUUECKUE JaHHBIC. 2. J[JIs1 HCXOIHBIX SMIIMPUYECKUX
BBITIOJIHEHHOM Pa0OTHl | AaHHBIX ONpelesIuTe MpearnoiaraeMyo QyHKIUIO OTKIMKAa U Ha0Op (akTOpOB ¢ 0OOCHOBAHMEM IO CMBICITY 3a/ayd. 3.
B BUJIE OTYETOB U Jnisi UCXOMHBIX JaHHBIX BBITIOJIHUATE TOCTPOCHUE CTONOYATHIX M KPYrOBBIX JHarpamM, MHUKTOTpadUKOB (TPH BHIIA),
Tpe3eHTanni MaTpUYHBIX TpaduKoB U KOHTpoNbHBIX KapT lllyxapra. [lomrotoBeTe ommcanue NMyHKTOB | M 3 B BUAE cCiailioB
3JIEKTPOHHOM MPE3eHTaLNH.
3ananue 2.
1. Beibepute nens coznmanuss ACHU mo Temarnke BBITYCKHOW KBaTHM(HKAIMOHHOHW pabOTHI COTIACHO MPUBEICHHON
cxeMme. 2. Ykaxute Haubosee nenecooOpasHble MyTH JOCTUKEHUS LEIH. 3. Y CTaHOBUTE B3aUMOCBS3U MEXAY LIETSIMH Ha
PUCYHKE U MYTSAMU UX AOCTHKEHUI. 4. [1onroToBhTE MPE3CHTALNIO U TOKIAL.
IIpoussoocmeennas - nedazocuieckas NPaAKmuKa
OIlK-2.1 Bribupaer u [IpakTiKa MarucTpaHTOB MPOBOIUTCS B paMKax OOIIEH KOHIIENIIMHI MarucTepcKoi MoAroToBKH. OCHOBHAS HUAES

MIPUMEHSET
COBPEMEHHBIE METOJIbI

MPAaKTUKH, KOTOPYIO JIOJDKHO 00ECTIeYHTh ee coJiepKaHue, 3aKIroUaeTcsi B JOPMUPOBAHUN TEXHOJIOTHUECKUX YMEHUH,
CBSI3aHHBIX C MEJarOrMYeCKON AESITEIbHOCTBIO, a TAKKE KOMMYHHKATHBHBIX YMEHHH, OTPAKAIOIIMX B3aUMOJICHCTBHUSI C
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TEOPETUYECKUX H JIFOMHU. BUIbI 1ESTEILHOCTH MaruCTPaHTa B MIPOLIECCE MIPOXOXKACHUS IPAKTUKK IIPEAnojaraoT GOpMUPOBaHUE U
JKCIICPUMEHTAIBHBIX | Pa3BUTHE CTPATETHYECKOTO MBIILICHHS, TAHOPAMHOTO BUICHUS CUTYallMH, YMEHUE PYKOBOJIUTH rpynmo ioaeii. Kpome
HCCIIEN0BAHUH C TOT0, OHa CIIOCOOCTBYET MPOIECCY COLMATH3AIMH TMYHOCTH MarucTpaHTa, MEPEeKIIOUYCHUIO Ha COBEPIIICHHOMW HOBBIN BUJT
YYETOM — MeJIaroruYecKyI0 JIeATeLHOCTD, YCBOCHUIO OOIIECTBEHHBIX HOPM, IIEHHOCTEH TpodeccrH, a Takke GOpMUPOBAHHIO
aBTOMATHU3UPOBAHHBIX | IEPCOHAILHOM JICNIOBOH KYJIBTYpPhI Oy TyIIIUX MaruCTPOB.
U KOMIIBIOTEPHBIX B mponiecce MpakTHKK MarkcTPaHThl YYaCTBYIOT BO BCEX BHJAaX HAYYHO-TICIArOTMYECKOW U OpraHu3aliOHHON Pa0oThI
Cpe/ICTB BBINTyCKAOIIEH Kadeaps! (pyroro NoapaseeHus CBOETro By3a). [Ipu 5TOM B COOTBETCTBUY C WH/IMBH Y aTbHBIM
OIIK-2.2 OIleHHBaET U IUTAHOM, COCTABJICHHBIM HAyYHBIM PYKOBOJHUTEIEM M YTBEPKICHHBIM 3aBEIYIOIIUM Kadeapol MPaKTHKAHTHI H3yJatoT:

NpeACTaBIsIeT
pe3yIbTaThl
BBITIOJTHEHHOH paboThI
B BHJI€ OTYETOB U
Mpe3eHTauun

- coaepkanue, (hopMbl, HaNpaBJICHUS JESTEIBHOCTH Kadeaphl: JOKYMEHTHI INIAHUPOBAHUS U yueTa yueOHOW Harpy3Ku;
MIPOTOKOJIBI 3aceaHus KadeaApsl; IUIaHbl ¥ OTYETHI IPeroaBaTeNeil; JOKYMEHTHI 110 aTTeCTALlH CTYACHTOB,;
HOPMAaTUBHBIE U PETJIAMEHTHPYIOLINE JOKYMEHTHI KaQeapsl;

- yueOHO-METOINYECKIE MAaTEPUAIIBI;

- IPOTPaMMBbI y4eOHBIX JUCHUILTHH, KypChl JIEKIUHA, COAepKaHHe JTa00PaTOPHBIX U MPAKTHIECKUX 3aHSITHH;

- HAy4HO-METOMYECKHE MaTepHaibl: HAyYHO-METOJHMYECKHE Pa3pabOTKH, TEMAaTHKY HAay4YHbBIX HanpasieHUN Kadenpsl,
Hay4YHO-METOJUYECKYIO JINTEPATYPY.

IIo oxoHYaHUIO MMPAKTHUKU TPEACTABJISACTCSA OTUCT.

IMPOPECCHUOHAJIBHBIE KOMIIETEHITUA

ITK-1 CniocoGeH K MPOBeACHUI0 AHATN3a HOBBIX HANPABJICHUH MCCJICIOBAHMI B COOTBETCTBYIOLIEH 00J1aCTH 3HAHUH

Tennomexnuueckue NPUHYUNBL OPpcaAHU3AL

uu meniooomena

[K-1.1

[IpoBoauT ananus
HOBBIX HallpaBJICHUI
HUCCIICOBAaHUM B
COOTBETCTBYIOLLIEH
00/1aCTH 3HAHUN U
bopmupyeT
MIPOrpamMMbl
MIPOBEICHUS
HUCCIICOBAaHUM B
HOBBIX HaIlpaBICHUIX

Ilpumepnuie 3a0anus 01 ammecmayuu:

1. Kak usmensiercs SHTpONHUA S IpU NoABoie TeruloThl? A. YBenuunBaercs B. Ymensmaetcst C. Octaercss HeU3MEHHOM
D. CranoBuTtcst paBHOI HYJTIO

2. Onsa yero mpumensieTcss T-s auarpaMmma IOpH UCCIENOBaHUU TepMoAuHamuueckux LukioB? Ona: A. HarnsgHo
MpEeJCTaBIsIeT TPOIECCH TOABOJAa W OTBOJIA TEIUIOTHI, MpEBpalleHHs TemIoTel B pabdory B. Xapakrtepuzyer
HKOJIOTHUYECKYIO YHCTOTY TeryioBoi MammHbl C. [Toka3eiBaeT MakcuMmanbHOe naBieHue pabdouero tena D. [To3somser
ONpEAETUTh MOIIIHOCTh TEIUIOBOW MaIIWHEI

3. KakoBbl kpuTHUECKHE MTapaMeTphl BOASHOTO napa tkp u pkp ? A. O°C, npubnusurensro 0,1 MlIla B. 0°C, 221 MIla
C. 374°C, 22,1 MlIla D. 100°C, mpubausurensuo O,1 Mlla

4. Yro Takoe CcKpbITasg Temora mapooOpazoBanus "r"? A. M3MeHeHue SHTponmuu Npu KuneHud B. Dneprus,
3aTpayMBaeMasl Ha MPEOJOJICHUE CUJI B3aMMHOTO MPUTSKEHHSI MOJEKYJ dKHUAKOCTH M Ha paciupeHue C. OHTaIbIMs
HachIeHHOTo apa D. Temnora, 3aTpaunBaeMas Ha HarpeBaHWE )KUIKOCTH J0 TEMIIEPATyPhl HACHIIIEHUS

5. Uem orpaHnymBaercs cTeleHb cxaTtusg B KapOropartopueix [IBC? A. Harpy3koi Ha KpHBOIIMITHO-IIATYHHBINA

MexaHusM 2 9 B. Momnoctsio ctaptepa C. CamoBocIiuiaMmeHeHueM roproueit cmecu D. OTkazaMu CUCTEMBI 3a3KUTaHUS
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6. B gem npenmymiectBa napotypOuHHbIX ycraHoBOK (IITY) mepen mmsemsamu? A. Y IITY Bemme kg, B. YV IITY
nyume skonorndeckue nokaszarenu C. [pome oOcnyxuBanue, Hixke TpeOoBaHUS K KBajdudukauun nepconana D. B
IITY ucnons3yercs M000€ TOILIMBO, OONbLIAS EANHUYHASI MOITHOCTH arperaToB

7. KaxoB mporiecc cxxaTusi Bo3ayxa B peaibHOM Kommpeccope? A. m3orepmudeckuii B. agqnabataeiii C. TOIUTPOIHBIH,
n < 1,4 D. nonutponusii, n > 1,4

8. Uemy paBHO aOcostoTHOe namieHue? A. mMaHoMeTpudeckomy B. atmocheprHomy C. MaHOMETPHYECKOMY ILIHOC
atMocepHoe D. nuHaMuyeckomy

9. Kak wm3MeHsieTCsl BS3KOCTh HECKUMAEMOW >KHIKOCTH TPH TOBBIIICHUH TEMIEpaTypel A. He wu3MeHsercs B.
yBenuuuBaetcs: C. ymenbmiaercst D. nmpuOnmkaeTcst K HyJIrO

10. Yto Takoe kaBuTamma? A. BBIJEICHHE IMYy3BIPEKOB PAaCTBOPEHHOTO BO3ayXa B. Bbimenenune my3pipbkoB mapa C.
TypOynu3zanus TeueHus D. BbleneHre My3bIpbKOB I1apa M CXJIONBIBAHUE B 00JIACTH HOBBILICHHUS 1aBICHUS

11. Yto Takoe rupaBIMyecKuil yaap B Tpyoax? A. pe3koe M3MCHCHUE AaBIICHUS MPU U3MECHEHUU CKOPOCTH TeUeHUs B.
3alloJIHEHUE TPYOONpoBOAa KHUAKOCThIO C. BBIZCTICHNE U3 JKUAKOCTH PACTBOPEHHOTO BO3ayXxa D. XonoaHoe KuIeHHEe
KUIKOCTU

12. Kak m3MeHsieTcsl BSI3KOCTh Ta30B NPHU TOBBIINIEHWH TemrepaTypbl? A. He u3Mensercss B. yBemnmuuBaercs C.
yMmeHbI1aeTcst D. mpuOimkaeTcst K HyJIrO

Ilpumep 3a0anus na peuwienue 3a0au uz npogheccuonanvroli odoracmu:

1. BHyTpeHHss TOBEPXHOCTh C(HEPHUECKOM KEeIe3HOH 000JOUKM C BHYTPEHHUM paguycoM 150 MM moanepKuBaeTcs
npy nocTossHHOM Temmeparype 49°C. Onpenenuts MakCUMalbHOE KOJIMYECTBO TeIia, KOTOPOE MOXET IepelaBaThCs
Takoi cepe ot ombiBaromiei ee Boas! pu 100°C npu ycnoBuH, yTo KOAQQPHUUNUEHT TEIUIOOTAAYH BOAA-CTEHKA PaBeH
567,8 Br/m2 -rpaa. KoahdunmeHT TEmmonpoBoJHOCTH KeJe3HOH 000JI0YKH MPUHATH paBHBIM 62,34 B1/M-Tpa.

2. lamotHas miura (A=0,7 Bt/m-rpan, a=0,0167 M2 /u) tommuuod h = 30cM uUMeeT HaydalbHYIO TEMIIEPATypy,
paBHyl Temriieparype cpenbl: t0 = 3 = 45°C. B panpHeiiieM IUIMTa MOABEPracTCs OJHOCTOPOHHEMY HarpeBy
MOCTOSIHHBIM TEIUIOBBIM NOTOKOM S = 700 B1/M2. Koaddunment rermoodmena o = 7,0 Br/mM2 -rpan. Haiitu cpeanioro
TEMIIEpaTypy B IUIUTE W TPAJAMECHT TEMIeEpaTyphl Ha CpEIHEH IUIOCKOCTH IUIMTHI Yepe3 5 U IMociie BKIIOYSHHS
MoJIoTpeBa

Ilpumep 3a0anus na pewirenue 3a0au uz npogheccuoHanvHoll od1acmU

JlaGopaTopHsie pabOTHI:

JI/p Nel: UccnenoBanue adpoIMHAMUYECKOTO COMPOTHBIICHUS TNIOTHOTO (DHIIBTPYEMOTO CIIOS TBEPOTO MaTepraa.
J/p Ne2: MHccrnemoBanue TeIIOOOMEHAa OT TBEPAOTO K TBEPAOMY IIyTeM NPUMEHEHHUS MPOMEXYTOYHOIO
TETIOHOCHUTEIS.

JI/p Ne3: HccnenoBanue Termioo0MeHa MEXKAY KUIKO(Pa3HbIMH TEIUIOHOCUTEISIMHU PA3HOM IJIOTHOCTH.

Yuebnas - nayuno-uccnedosamenvckas paboma
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IIK-1.1 IIpoBomuT aHamm3 3amanue: 0TOOP UCTOYHUKOB TSI POBEEHHS HAyIHOTO HccienoBanns. OdopmiieHne YepHOBOTO BapHaHTa

HOBBIX HaIlpaBICHUI
HCCIICAOBAaHUM B
COOTBETCTBYIOLLIEH
00y1acTu 3HaHUHI U
bopmupyeT
MPOTPaMMBbI
MIPOBEICHUS
HUCCIICIOBAaHUM B
HOBBIX HaITPABIICHUSX

O6ubmorpaduIecKoro CruckKa.

3ananue: OnpeneneHne TEOPETUKO-METOI0IOTMYECKON OCHOBBI UCCIIEIOBAHUS, METOI0B HCCIICAOBAHMSL.

3amaHue: omnpeeneHne coaepkanus (GopMyITHpPOBKa Ha3BAaHUH Pa3esioB U MOIPa3AeIIOB HCCIEI0BATEIHCKON PadOTHI).
3anmanue: onpeaeneHre mpeaMeTa, mpodIeMbl, METOIOJIOTHYECKOT0 anmapaTa UCCIeI0BaHusI.

Omnpenenenue TarnoB ucclieoBanusl. Pa3paboTka riaHa pemenus 3a1a4 Ha HaYalbHOM 3Talle HCCIIEA0BaTEeIbCKON
nesitenpHOCTH (M]T)

3ananue: OOOCHOBaHUE aKTyalbHOCTU TEMBI MAaruCTEPCKOM nuccepTaluy (B UHANBUAYAIHLHOM IIJIAHE MarucTpa)
3aganue: Pa3paborars nepcnektuBHbIN Twiad /1 (B MHANBUAYaAIEHOM IJIaHE MaruCTpPa)

3anmanue: ohopmieHne otyera mmo yaeoHoi npakrtuke —HUP; BeicTyienne ¢ otaerom mo yaeoHoi npaktuke —HP Ha
CHeLICEMHUHApE.

Bompocsr 11 cobecenoBaHus:

1.YeM 000CHOBaH BBIOOP TEMbI UCCIICIOBAHMS? -

2.B uewm 3akirovaercs mpoOiema UcciieJOBaHus?

3.KakoB myTh pemrenust mpobiaemsbr?

4. KaxoBa 11eJIb UCCIIETOBAHUS?

3amaHue: yqacTHe B HAy9HO-TIPAKTHUECKUX KOH(EPEHIMAX Pa3InIHOTO YPOBHS; MyOJIMKaLMs CTaTeH 1Mo Teme
HCCIIEI0BAHHUS.

3ananue:

Uzyuenne muTepaTypsl 0 TEME HAayYHOTO HCCIIEIOBAHHS.

Co3pmanue B 3NIEKTPOHHOMN Narnke ¢GainoB (JOKYMEHTOB) AJIsl KaXKA0TO JIEMEHTa HaAyYHOT'O HCCIIEJOBAHMSL.

3ajaHue: peanu3alus TEOPETHUECKIX METOI0B Uccie[oBaHus. HanrcaHe 4epHOBOTO BapHaHTa TEOPETUIECKOM TIaBbI.
3ananue: Pa3paboTka OCHOBHOTO MOHSTHSI UCCIICIOBAHNSI.

3ananue: Pa3zpaboTka miiaHa penieHus 3a1a4 Ha 0a30BOM 3Tare ucciaeqoBarenbekoi aesitenbaoctu (M1).

IIK-2 CnocobGen k pa3padoTke MepONPUSITHI 110 PALIMOHAJIBLHOMY HCIIOIb30BAHMIO ra3a MOTPeOUTEIIMH, CHHKCHHIO NOTEePb ra3a H 9KOHOMHH

TONJIMBHO-IHEPTreTHYECKUX PECYPCOB

Dusuueckue 0CHOBbI ceHepayul INeKmpoHepeuu u nenjomal

IK-2.1 AHanmu3upyeT NaHHbIE
0 UCIIOJTb30BAaHUIO
rasa u paszpabaTbiBaeT
MEPOIPUSITHS 110
paloHaIbHOMY
WCIIOJIb30BaHUIO rasa

[lepeueHs TEOPETHIECKUX BOIIPOCOB!

[IpoBecTn aHanm3 IUTEPATypHBIX HCTOYHUKOB 110 3aJJaHHOHN TEME.

CoBpeMeHHas TEOpHsI CTPOCHHMSI BELIECTBA.

Bune! sHEpreTHUECKUX CBSA3EH BEIIECTRA.

MonekynspHble, aTOMHBIE, SAEPHbIE CBA3H, CHIIbI, CBOOOAHBIE SJIEKTPOHBHI.

[TonsiTHE 00 PIEKTPUUECKOM TOKE M CIOCO0E Mepealyn TeMIOThH B BEECTBE, MATHUTHOE MOJIE.
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MOTPEOUTEIISIMH, XuMudecKast SHEPrusl.

CHMIKCHHIO IMMOTCPb
ra3a 1 5KOHOMHH
TOIINTMBHO-
OHEPTCTUYCCKUX

pecypcoB

Paspymienue n o0pazoBanne MOJIEKYJISIPHBIX CBsA3el. Brlenenue 1 moromeHue SHepTuu.
OCHOBHBIE SHEPTETUUECKUE PECYPCHl XUMUYECKHE PEAKIIUH SHEPTETUKH.

OcHOBHBIE YCTPOIMCTBA T'€HEPALIMX U UCIIOIb30BaHUA XUMUUECKOH SHEPTUHL.

TonnuBHBIE 37IEMEHTHI.

ATOMHAas DHEPTHSL.

Pa3pymienne nu o0pa3oBaHre aTOMHBIX CBSI3€H.

Brinenenue u norsiomieHue SHEPrum.

OCHOBHbIE SHEPTEeTHUECKUE PECYPCHl aTOMHBIX peaKIuil SHEPTreTHKH.

OCHOBHBIE YCTPOKCTBA FEHEPALIMH U UCIIOJIb30BAHUS aTOMHOM HEPIUH.

SnepHast sHeprusl.

Paspymienue n o0pazoBaHue SAEPHBIX CBS3CH.

BBII[CJ'ICHI/IC U IOIIOICHUE DQHEPTHUH.

OCHOBHBIE SHEPreTUUECKUE PECYPCHI SIEPHBIX PEAKIIUI SHEPIeTUKY.

OCHOBHBIE YCTPOKCTBA FEHEPALIMH U UCIIOJIb30BAHUS SIACPHOM SHEPTUU.

ConHeuyHoe n3ny4eHre. XapakTepucTuka. AKKyMylIHpOBaHUE Teria. TUIbl aKKyMyJISITOPOB.
ConHeuyHbIE 3JIEKTPOCTAHLHH.

ConHeuHble (POTORIEKTPUUECKUE MPEoOpa30BATENHN, UX IPUMEHEHHE.

TernnoBas 3HEpTUs OKPYKaIOIIEH Cpeibl.

TepMo3IeKTpUIECTBO.

TepmonnexTpruueckue npeodpa3oBaTeu.

Oddexr [InpThe, 3eedeka. [IpuMeHeHE TEPMOIICKTPUICCKUX IPpeoOpa3oBaTesei.
OCHOBBI MAarHUTHOH JUHAMHUKU. HpI/IH]_[I/IH TMMOJIY4YCHUA DJICKTPUUCCKOI'O TOKA B ITIPOBOJHHUKE.
MexaHnuecKre TeHepaTophl AIEKTPUIECKOrO TOKA.

MaFHI/ITOFHHPOHHHaMI/I‘ICCKI/Ie r[peo6pa30BaTem/I ABUIKCHUS SJICKTPUYICCKHUX MMPOBOJHNKOB B MAarHuTHOM IIOJIC.

HoBble 1 nepcneKTUBHBIE UCTOUYHUKH TEIJIOBOM U JIEKTPUUYECKON SHEPTUH.
[IpumepHOe mpakTHUeCKOE 3aJaHUE:

Onpenenuts e NoKCKa. BeIIenuTs No3TanHo penraeMple 3a1a4u JUId JOCTHXKEHUS TTOCTaBIEHHOM LIEH.

Nel. BerToBoii koMIbIoTep MOTpedIsieT B cpenHeM MomHocTh 100 BT. Ecnu cokpatuts Bpemst ero paboTsl Ha 1 gac B
JI€Hb, TO CKOJIBKO MPH 3TOM 3KOHOMHTCS dHeprun? CKOJIBKO SHEPTHH MOKHO COKOHOMHUTH TPY 3TOM B MecAIl?

Ne2. Ckonbko sHepruu Tpedyercs Al paboThl TEIEBU30pa B TEUCHHUE 8 4acoB, €CIM OH NOTPEOIISIET B CpeAHEM
morrHocTh 200 BT? Eciii cokpaTuTs BpeMs ero padoThl Ha 1 9ac B JIeHb, TO CKOJIBKO IIPH 3TOM KOHOMUTCS DHEPTUHU?

CKOJIBKO DHEPTUHA MOYKHO COKOHOMHTH IPH 3TOM B MeCsI?




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpeacraa

Ne3. ITsmecoc motpebisier B cpeareM momrHocTs 1200 Bt. Eciin yOopky kBapTHPBI COKpaTUTh Ha 20 MHH, TO CKOJIBKO
SHEPTUU MPH 3TOM SKOHOMHTCS? CKOJIBKO S3KOHOMHUTCSI SJHEPTHH B MECALL, €CIIH B CpeiHEM yOupaThest 3 pasa B HeJleNo?
Ne4. Mnorna Mbl HECBOEBPEMEHHO BBIKIIIOUAEM CBET B IPUXOXKUX HAIIMX KBAPTHP. CKOIBKO 3JIEKTPOIHEPTUU MOXKHO
C3KOHOMHUTH B JICHb, €CJIM CBOEBPEMEHHO BBIKJIIOYATh CBET B KOPHUIIOPE, 3HAsI, YTO MOLTHOCTH 1 gammouku 60 BT u oHa
CBETHUT exKelHeBHO Ha | — 2 yaca nomnbine? CKOJIBKO SHEPTHH MOXKHO COKOHOMHTH IPH 3TOM B MecsIl?

[Tpumep 3aganus Ha pelieHue 3a1a4 U3 MpoPecCUHOHATLHON 00IacTu:

Bragets v npuMeHSATH HE MEHEE IBYX METOAOB MO00pa U 00padoTKu WH(OPMAITUH.

[IpuBecTu pe3ynbTaT peuieHue 3aJa4u ¢ MOMOIIBIO CIIEIMATU3UPOBAHHBIX IPOIPAMMHBIX akeToB. OnpenenuTsb
SKOHOMHUIO PECYPCOB M BPEMEHH B CTydae, €CJIM UCXOIHAs TEMIIepaTypa mapa B AByX ciydasx pasHa 20°C u 50°C.
VYcnoBue: nomslii craabHOUM map paauycoM 100 MM ¢ BHYTpEHHEH MONOCTHIO paguycoM 20 MM UMEET TEMIIEPaTypy
BHyTpeHHel noeepxHoctu 100°C, BHemHel noBepxHoctd 20°C. Onpenenutb OJHOMEPHOE TEMIIEPATYPHOE MOJE IS
CTaJIBHOTO TI0JIOTO IIapa MpY I'paHUYHBIX yciaoBuAX nepsoro poaa (I'Y 1). lano: 1. ['eomerpudeckue pazmeps (puc. 1) —
paaunyc BHyTpeHHel moBepxHocTu R1 = 20 MM; — paguyc BHemHel nosepxHoctd R2 = 100 mm. 2. CBolicTBa Matepuana:
— MaTepHall mapa CTajib; — TeIUIONPoBOIHOCTE A = 45 Bt/(M-K). 3. I'pannuHbIe yCIOBUS: — TeMIIepaTypa BHYTPEHHEH
noBepxHoctu T1 = 100°C; — reMmnepaTtypa BHemHel nosepxHoctu T2 = 20°C. HaliTu kKapTUHY OJHOMEPHOTO
TEMITePaTypHOTO MOJIst CPepHUECKON CTEHKH JUTS CITydasi, KOTJa TeMIIepaTypa 3aBUCHT TOJBKO OT OJHOW KOOPJUHATHIL.
TemonpoBoAHOCTE A — IOCTOSIHHAS BeNIMUMHA. | paHUYHBIE YCIOBUS cOOTBETCTBYIOT I'Y 1 poza.

[Ipe1okuTh 00BEKT NPUIIOKEHHSI PE3YJIBTATOB BHIYUCICHUM 17151 JOPMUPOBAHHUS IPEAIIPOCKTHOTO 3aJaHHUSI.

Lugpposvie mexnonozuu monaueHo-sxepe

emu4eckKkoco KomMnjiexkca

IK-2.1

AHanusupyeTt JaHHbIE
0 UCIIOJTb30BAaHUIO
rasa v pazpadarbIBaeT
MEPOTIPHATHS 110
paloHaIbHOMY
MCIIOJIb30BaHMIO T'a3a
MOTPEOUTENSIMH,
CHIDKEHUIO TTOTEPh
ra3a ¥ 3KOHOMHH
TOTLJIMBHO-
SHEPTETHYECKUX
pecypcos

IlpumepHnoie 3a0anusa 013 ammecmayuu:

1. Ha kakoM mpuHIUne paboTaioT XUJIKOCTHBIE MPHOOPHI KOHTPOJs aaBieHusi? [lpuBeaurte cxeMbl MpHOOPOB M
YKQKUTE, KAKHE BUJIBI JIABJICHUN HMH MOXKHO U3MEPUTH?

2) Ha kakoM npuHIUIEe padoTal0T MOTUIABKOBBIE M KOJIOKOJIbHBIE MAaHOMETphI? [IpuBeINTE CXEMBI.

3) Ha kakoM mnpuHIHIE pabOTAaOT MpyXWHHBIE NpuOOps? Buabl npyxuHHBIX npubopos. [lpuBeante cxemy
MaHOMeTpa ¢ TpyOUaTol Npy>KUHOU M OOBSICHUTE ero padoTy.

4) Cpenalite CpaBHHUTENBHBIH aHATU3 MPUOOPOB C YNPYTMMH YYyBCTBHTEJIBHBIMH JJIEMEHTAMH, YYUTHIBAs TaKHe
(bakTopbl, Kak: YHHBEPCAIBHOCTh B TNPUMEHEHHH, IHMANa30H HM3MEPSEeMbIX BEIWYHH KIIACC TOYHOCTH MPUOOPOB,
BO3MOXXHOCTb IUCTAHIIMOHHOTO USMEPCHUSA JTaBJICHUA.

[IpuBeanTe cxeMbl 1 OOBICHUTE MPUHLUI PaOOTHl CKOPOCTHBIX CUETUYMKOB AJIS XKHUIKOcTel. Kakue ycioBusi JOIKHBI
COOIOIATHCS JIJIsl HOPMAJIbHOM PabOoThl CYETYNKOB?

5) [IpuBenuTe cxeMbl OOBEMHBIX CUSTUYUKOB U 00BsCHUTE HX paboTy. HemoctaTku 1 IOCTOMHCTBA CUETIMKOB.

6) [IpuBenuTe cXeMbl OOBEMHBIX T'a30BBIX CYETYNKOB M 00BSICHHUTE UX padoty. [IpuBeanTe NX XapakTepUCTUKU

7) Usmepenue maccel TBepAbIX MarepuanoB. IlpuBennTe cxembpl MOBOPOTHBIX M PHIYKHBIX BECOB M OOBICHUTE HMX
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pabory.

8) Kak knaccuduuupyrorcs pacxomomepbl? OOBSICHUTE NPUHIMIT M3MEPEHHs pacxoia MO METOAY MepPEeMEHHOTO
nepenana AaeieHus. M3 KakWx 3JeMEHTOB COCTOMT MPOMBINUICHHAs pacxoJoMepHas yCTaHOBKa, paboTaromas 1o
METOAY NIEPEMEHHOTO IIepenaia JaBiIeHus?

9) CranpmapTHble cyaromuye ycTpoicTBa. Kakue yciaoBuSI JOIKHBI COONIOAATHCS MPH NMPUMEHEHHH CYXKAIOIIUX
yCTpoicTB?

10) OcHOBHBIE MTpaBHIa MOHTaXKa W KCIDTyaTallH pacxogoMepoB. C ydeToM, Kakux (pakTOpOB MPOU3BOIUTCS BHIOOD
CY>KAIOIINX yCTPOMCTB?

11) Pacxomomepsl MOCTOSHHOTO Nepenaja AaBiaeHus. [loueMy poTaMeTpsl Hesb3sl YCTaHABIMBATh HA TOPU30HTAIBHBIX
ydacTkax TpyoomnpoBozos? [lpuBenute cxemy poramerpa ¢ auddepeHImanTsHO-TpaHC(HOPMAITHOHHON ITepeIadei.

12) IlpuBeante cxeMy W OOBSICHATE pabOTy AIEKTPOMArHUTHOTO pacxoaomerpa. JlOCTOWHCTBA 3JEKTPOMArHUTHBIX
pacxoJoMepoB.

Ilpumepnuie 3a0anus 0131 nPAKMUYECKUX 3AHAMUIL:

1. PazpaboraTh cucTeMy aBTOMAaTH3allMHd YCTAaHOBKA W [JIaTh NPEAJIOKEHHUE IO COBEPIICHCTBOBAHHUIO HMCXOIHBIX
JTAHHBIX.

OnucaHne yCTaHOBKH. YCTaHOBKa JJIsl NPUTOTOBIICHHUS MOIOIIETO pacTBopa (PUCYHOK 2.6) paboTaeT CleAyOIIUM
obpazom. B cmecurens Cl mopmaroTcst miesnoyb W BOJA, TJIe OHM NEpEeMENIMBAIOTCS Memaikoi. Moromuii pacTBop
nojorpesaercs 10 Temreparypsl 700C mapom, mojaBaeMbIM B pyOalliky, U OTKa4uBaeTCsi U3 cMecuTes Hacocom H1.
Ucxonubsle nanHele. CucTeMa aBTOMATH3alMd YCTAaHOBKHM JJISi IIPUIOTOBJIEHMS MOIOIIETO pPacTBOpa JIOJDKHA
BBIMOJIHATH cienytomue QyHkoum: 1) m3MmepeHune M peructpanuss Ha OBM ypoBHS pacTBopa B CMeEcCHTENE
(MakcumanpHOE pabodee 3HaueHuWe 1 M); 2) uM3MepeHHe W peructpanuio Ha OBM TemmepaTypsl B cMecuTelNe
(MakcumansHoe pabouee 3HaueHue 700C); 3) perynupoBaHue YpPOBHS B CMECHUTENE pacxoJoM BOIbL, 4)
peryaupoBaHue TEMIEpaTypsl B CMECUTENE PACX0J0M 11apa; 5) CUTHAIM3ALMI0 BEPXHETO U HIKHETO 3HAUEHHH YPOBHS
B CMECHTelle, CHUTHAIM3ALMI0 KpaWHUX TOJIOKEHWH HCIOIHUTEIBHBIX MeXaHu3MOB Ha OBM u curnammzanuio
cocTosiHUS (BKIIFOUEH/OTKIIIOYEH) JBUTATEIel Hacoca U Memmanku Ha DBM;. 6) OIOKMpOBKA - OTKIIFOUEHHE HACOca T0
HIDKHEMY YPOBHIO B CMEcCHTele; 7) YIOpaBlIeHHE - BKIIOYCHUE/OTKIIOUEHHE JBWrarels Hacoca U
BKITIOUEHUE/OTKIIIOUCHUE JIBUTATEIIS] METIIAIIKH.

2. Pa3paborarh crcTeMy aBTOMATH3aIMU TEITUIOOOMEHHIKA TUIA «Tpy0a B TpyOe».

Hcxonuble nanapie: CucTeMa aBTOMaTH3allMi YCTAHOBKH JJOJKHA 00eCIeunBaTh cienyonme QyHKIuH:

1) u3MepeHue JaBiIeHUs Ha BXOAE U BBIX0Jie TPYOOIPOBOAA rOPSIUEro TEIUIOHOCHUTEIIS, U3MEPEHHE AaBICHNS Ha BXOJIE
1 BBIXO/JIe TPyOOIIPOBOIa XOJIOHOTO TETUIOHOCHUTEIIS,

2) n3mepenue U peructpauus Ha OBM pacxoza, TeMiepaTypbl Ha BXOJIE M BBIXOJE KaXJI0TO TEIJIOHOCUTETIS,
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3) peryiupoBaHHe pacxo/a B TPyOOIPOBOE IMO1a4H TEIUIOHOCHTENEH;
4) cUTHATU3AIUIO PE3KOT0 TIOBBIIICHUS JABJICHUS U TEMIICPATYPHI;
5) 6IOKMPOBKY - MpEeKpalleHne oJaur TeIIOHOCUTENIeH Yepe3 aBapuitHoe 000pyAOBaHueE.

Cunmes sHepeemuuecku 3¢ exmusH

blX menjoevlx CXxem
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AHanusupyeTt JaHHbIE
0 MCIOJIb30BAHUIO
rasa u pazpabaTsiBaeT
MEPOTPHUATHSI 110
panroHaIbHOMY
HCIIOJIb30BaHMIO T'a3a
MOTPEOUTENAMH,
CHIDKEHHIO TIOTEPh
ra3a u 5KOHOMHUH
TOILJIMBHO-
SHEPTeTHYECKUX
pecypcos

Ilpumepnuie 3a0anus 011 ammecmayuu:

1. Paccuurare 3Hauenus BHyTpeHHero KII/l TeopeTmueckoro mukia ra3oTypOMHHOH YCTaHOBKM C HM300apHBIM
NoJBOJOM Temuia (0e3 pereHepalyy) ¢ LENbI0 OLEHKH BIUSHHSA TEMIEpPaTyphl Ta30B Nepea TypOMHON Ha BHYTPEHHUIN
KITA I'TY, nns AByx ciydaes : 1) mpu TemmepaType ra3oB nepes Typounoii t3=600°C. nmpu TeMiieparype ra3oB nepeu
Typbunoit t3=800°C. ocranpHble MapaMeTpbl MPUHATH CICIYIONIe: HadalbHas TeMiepaTypa padouero tena t1=20°C
cTernieHb MoBbIMIeHHs naBieHus =7 sHyTpenuuii KI1J[ kommpeccopa u Typounsr 1= nKk=0,85 [IpuHATH MOKa3aTeNb
anmabaTsl paBHBIM K=1,4. TerI0eMKOCTh CYUTATh MTOCTOSTHHOM!.

2. Jns nmkna cocrosimero u3 mpoieccoB 1-2 npu T=const (u3oTepma); 2-3 mpu V=const (u30xopa); 3-4 npu
T=const (m3otepma); 4-1 mpu V=const (n30xopa), TpedyeTcs: Paccunrats naBieHne, yneiabHbIH 00beM, TEMIIEPATYPY
Ul OCHOBHBIX TOYEK LHWKJIA. JIs KaXIoro M3 MPOLECCOB ONPENesUTh 3HAYEHUS II0Ka3aTeleld IOIUTPOIIBL,
TEIIOEMKOCTH, BBIYUCIIUTh U3MEHEHNUE BHYTPEHHEH SHEPTUU, SHTAIBIINH, TEIIOTY U paboty mponecca. OnpeaenuTsb
CyMMapHbI€ KOJIMYECTBA MO/IBE/ICHHON U OTBEJIEHHOH TeTIoThI, paboTy mukia u tepmudeckoit KI1JI. Iloctpouts muki
PV u TS na nuarpammax cocrosHus. IIpuHATE ra3oByro mocrosiHHyro Bozxyxa R=287 JLx/(kr<K); p1=0,3 Mlla,
T1=300 K, p2=0,8 MIla, T3=473 K

Ilpumep 3a0anus na pewienue 3a0au uz npogheccuonanvrol odoracmu:

1. Ompenenute: Ilapamerper Touek wupaeambHOro mukia ['TY, TepMUYECKUH KIF, MOIIHOCTH TypOWUHBI U
kommpeccopa; Ilapamerpsl Bcex Touek neictBuTensHoro nukna I'TY, OpuHSB BHYTpEHHHE KIA TYpOMHBI U
KoMIpeccopa cooTBercTBeHHO : moit= 0,87; moik=0,85. HauanbHble mapameTpsl BO31yXa, ITOCTYHAIOIIETO B
kommpeccop ['TY, paboratomero npu p=const, coctaistor: p1=0,1 Mlla; t1=20°C. Crenenp NOBBIIIICHUS JABICHUS B
kommpeccope I'TY — =6, temmeparypa ra3oB mepea coruamu Typounsl — t3=700°C. Pabouee Tenmo obmanaer
CBOMCTBAMM BO3/yXa, TEIUIOEMKOCTh PACCUMTHIBATH IO MOJIEKYJIIPHO-KMHETHUYECKOH Teopuu. Pacxonm Bo3myxa
G=2°105 xr/u.

2. Paccunrate 3mauenust BryrpeHHero KIIJl Teopermueckoro mukia ra3oTypOMHHON yCTaHOBKM C W300apHBIM
noJBoJOM Temuia (0e3 pereHepalyy) ¢ LEJbI0 OLEHKH BIUSHHUSA TEMIEpaTyphl Ta30B Nepea TypOMHON Ha BHYTPEHHUN
KIII I'TY , mns aByx ciiydaeB: IIpH TeMIlepaType ra3zoB nepen TypouHoi t3=600°C; mpu TemmepaType ra3oB mepes
Typ6unOoi# t3=800°C. OcTanpHble MapaMeTpsl MPUHATH CIEAYIOIIMe: HayaabHas TeMiieparypa padbouero tena t1=20°C,

CTeneHb NoBbileHus naasienus f=7, Buyrpennuit KI1J| kommnpecccopa u Typounsl nt= nk=0,85. [IpuHaTh NOKa3aTEND
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annabatel paBHBIM- K=1,4. TemmoeMKOCTh CUUTATh TOCTOSTHHOM.

3Hepeemultea<ue 00BEeKmblL U CUCHEMbL Y

epHOUl Memaiypeuu

[K-2.1

AHanu3upyer AaHHbIE
IO UCTIOJIb30BaHUIO
rasa u pa3zpabaTbIBaeT
MEPOTPHSTHS 10
panroHaIbHOMY
HCTIOJIb30BaHHIO T'a3a
MOTPEOUTENAMH,
CHIDKEHHIO TIOTEPh
ra3a v 5KOHOMHUH
TOTJIUBHO-
SHEPTEeTHUCCKIX

pecypcoB

[IpumepHOE pakTHYeCcKOE 3aJjaHNe K aTTeCTAlUH:

AymuTopHasi caMOCTOsITeNbHas paboTa CTYJCHTOB Ha MPAKTUYECKUX 3aHSATHAX OCYIIECTBISACTCS TMOJA KOHTPOJIEM

IpenojaBarens B BUAE PELICHUS 3aJad U BBIIOJHEHUS YNPAXXHEHHH, KOTOpBIE OINpENesieT IpernojaBaTenb it

CTyAeHTa. BHeaynuTopHas caMocTosTeNbHas padoTa CTYAEGHTOB OCYILIECTBISAETCS B BHIAEC YTEHHUS C MPOPaOOTKOH

MaTepHaia ¥ BBITIOJTHEHUS JOMAITHUX 3aIaHUH C KOHCYJIbTAllHUSAMU MPETO1aBaTeIs.

a. Jlomamraue 3agaHus:

Jomarmaee 3amaamne Nel

Pacuer sHepreTnueckoro 6ananca MPOMBIIUIEHHOTO MPEIIPUSTHS.

JomamHee 3aganue Ne2

Pacuet ropenust KOKCOIOMEHHOU CMECH.

Jomarmnee 3amaaue Ne3

Pacyer TerioBoro Hacoca A CUCTEMBI YTUIN3AIMH TEIUIa.

Jomarmnee 3amaaue Ne4, 5

Pacyer abcopOIIMOHHON YCTaHOBKHY.

JlomamrHee 3aganue Ne6

PacueT cxeMbl akKyMyJIMPOBaHHS JHEPTUH CKATOTO BO3TyXa.

0. AyauTopHble KOHTPOJIbHbIE PaOOTHI:

AymutopHasi KOHTpolibHast pabota Nel — [IpoMbllIuIeHHBIE SHEPTOHOCHTENN M X CBOWCTBA.

AynutopHasi KOHTpolibHas paboTta Ne2 — [IpoMBbIITIEHHBIE CHCTEMBI CKATOTO BO3/IyXa.

ITpumep 3amaum 1715 aTTeCTALHH.

1. IlpoBecTH pacyeT cUCTEMbI BO3AYXOCHA0KEHHSI TPOMBIIIIEHHOT'O 00BEKTa U CIIPOEKTUPOBATH KOMIIPECCOPHYIO
CTaHIIMIO JUISI CHAOXKEHUS CUJIOBBIX U TEXHOJIOTHYECKHX IMOTpEOUTENeH cxkxaToro Bo3ayxa. OOOCHOBAThH CXEMY
MIPOKJIAKH BO3AYXOIPOBOAOB: KOJBLEBYIO WIH TYIHKOBYIO, OLIEHUTH TEXHUKO-3KOHOMHYECKHUE MTOKa3aTeNr IpoLecca
BBIpAOOTKH CXKAaTOro BO3Ayxa. JlJIst 3TOro: coCTaBUTh CXEMY CHCTEMBI BO3yXOCHA0KEHHS ¢ YKa3aHUEM MECTHBIX
conpotusieHuil. [Ipuasare paccrosaus: ot KC mo mexa Nel — 1800 m; ot mexa Nel mo mexa No2 — 1100 m; ot mexa Ne2 mo
nexa Ne3 — 1500 m; oTBOABI OT MarucTpany K mnexam — 150 M. OnpenenuTs pacueTHsie Harpy3ku Ha KC: MakcuManbHBINA
1 MaKCHUMAJIHO JJIMTEIBbHBIA PacXo/ibl, pacueTHoe JaBieHue. [10100paTe KOMIpeccopsl Mo THITY, PACIETHOMY
JIABJICHUIO W TIPOU3BOJIUTENHLHOCTU. [IpON3BECTH THIPABINYECKUH pacyeT CUCTEMBI.

Jluaenoz snepeemuyecxoil 3¢hpghexmusHocmu meniomexHoI02ull

[K-2.1

AHanu3upyeT JaHHbIE
10 UCII0JIb30BAHUIO

KOHTpOJIBHLIe BOIIPOCHI JJId IPOBEACHUA HpOMe)ICYTOLIHOﬁ aTTeCTalvu I10 UTOramM

OCBOCHWSI TUCIUIIINHEI (PK3aMeHa).
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rasa u pa3pabaTbIBaeT
MEPOIPUSITHUS TIO
paloHaIbHOMY
UCTIOJIb30BaHHIO T'a3a
MOTPEOUTENSIMH,
CHI)KCHUIO TIOTEPh
rasa v 3JKOHOMUHU
TOTJTUBHO-
SHEPreTHYECKUX

pecypcoB

RRoOoNoGaR~wWDE

18.
19.
20.
21.
22.
23.

24,

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

AKTyanbHOCTB dHeprocOepexkenns B Poccun u mupe.

I'ocynapcTBeHHas MOJIUTHKA B 0OJIACTH MOBBIICHUS 3 (HEKTUBHOCTH HCIIOIB30BaHUS SHEPTHH.

DHeprocOepeKeHUE U YKOJIOTHSL.

HopmartuBHO-TIpaBoBasi 1 HOpMAaTUBHO- TEXHUUECKas 0a3a sHeprocOepeKeHusl.

OCHOBBI 3HEproayJauTa 00BEKTOB TEIUIOHEPT e TUKHY.

Oco0eHHOCTH PHEProayAnTa MPOMBIIUIEHHBIX ITPEeAPHITHH.

DKCIpecc-ayauT.

YriryOneHHble SHEPTeTHUECKHUE 00CTIeTOBaHMS.

OHepreTu4ecKuil macmopr.

DHeprodanaHCHl MPEATPUATHN.

HuTercuBHOE 3HEPrOCOEpEKEHHE.

Kputepuu 3nepreTudeckoil OnTUMHU3aIHH.

DHeprocOepexeHue MPH MPOU3BOJICTBE U PACIIPEIEIICHUH TETIJIOBON SHEPTHH.

DOHeprocOepexeHre B MPOMBIIIJICHHBIX KOTSIbHBIX.

PaunoHansHOE AHEProMCcHoIb30BaHHUE B CUCTEMAX MPOU3BOJCTBA U PACIIPEAEIICHUS SHEPTOHOCUTENEH.
Oco0eHHOCTH 3HEProcOepeeHMs B BRICOKOTEMIIEPATYPHBIX TEIUIOTEXHOJIOTHSIX.

DHeprocOepexeHne B CUCTEMax OTOIUICHUS, BEHTWISAIUH, TOPSYEro BOJOCHAOKEHUS, CYIIMIbHBIX, BBHIMAPHBIX,
PEKTU(DUKAITMOHHBIX YCTaHOBKAX.

DHeprocOepexeHne MpH AIEKTPOCHAOKEHHH TIPOMBIIIUIEHHBIX TPEANIPUATHA, 00BEKTOB arpapHO-TPOMBIIUIEHHOTO
KOMIUIEKCA, )KMITUIIHO-KOMMYHAIBHOTO X03SHCTBA.

DHeprocOepekeHHe B CHCTEMaX OCBEIICHHS.

OcHOBBI 0€30TXOJIHBIX M dHeprocoeperaronux TexHojoruil. [lonsarue o 0e30TXomHONM TexHoyornu. be3orxoaHast
TeXHOJOTHsT ¥ d3HeprocOepexxenue. llpuwHmumber Oe3oTrxomHoi TexHonormu. [lokaszarenn 0e30TXOIHOCTH
TEXHOJIOTHUECKUX MPOLECCOB 1 KOMOMHUPOBAHHBIX YCTAHOBOK

DHepronoTpedIeHrne 1 SHEPTONUCIIONBF30BaHUE B SHEPTETHKE. Y AeNbHBIE PacXop! TOIuMBa 1 3Heprun B TOK.
OHepronorpediieHMe W SHEPrOMCIIONB30BAHME B NPOMBIIUIEHHOCTH. CTpyKTypa SHEpronorpeOyieHHs B
MIPOMBIIIVIEHHOCTH IO OTPaciIsiM.

Y nenbHbIE pacxobl TOIUIMBA M DHEPTUU Ha MPOU3BOJCTBO MPOMBINUICHHOW MpoayKiuu. OCHOBHbIE HAIIPaBIIEHUSI
PanroHaIBHOTO SHEPTOUCIIONB30BaAHMS. JHEProcOepeKeHNE B TEXHOJIOIHH. SHEProdaIaHCchl NPEAPUSTHIA;
OHEProeMKOCTh TMPOMBIIIIEHHON MNPOAYKIMH. OHEProeMKOCTh W KadeCTBO HCIOJIb30BAHHMA B JEHCTBYIOLIECH
MIPOMBIIIUIEHHOM TerioTexHoaoruu. CpaBHEHHE PacXo0/I0B TOILUIMBA M SHEPTOEMKOCTH.
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25

26.
217.
28.
29.
30.

31.
32.

33.

34.

35.
36.
37.
38.
30.
40.
41.

42.
43.

44.

. /InarHocTHKa SHEProNCIOIB30BaHNs B IPOMBIIIJICHHBIX TEIUIOTEXHONOT X, [Ioka3aTeny sHEproncnoab30BaHMysL.
PacueTsl MOTOKOB B ceTsx. PacueTsl 3HEproeMKOCTH U TEIUIONOTPEOICHHUS B TPOMBIIIJICHHBIX TETIOTEXHOIOTHSX.
O6mue cBexenust 00 3Heprocoepekenny. Oo0mue mpooIeMsl SHEProcOepeKeHUS Ha COBPEMEHHOM 3Tarre
OHeprocOepexeHre B TOMIIMBHO-YHEPTETHUECKOM KOMIUIEKCE. DHEProcOepeKeHHE B SJIEKTPOIHEPTETHKE.

O01as XapakTepUCTHKA SHEProcOSPEIKEHUS B POMBINIICHHOCTH.

OCHOBHBIE  HAampaBJCHHUS JSHEProcOCpeKEHUs] B  UYEPHOM MeTaulypruu. VICTOYHMKM M [TOTEHIIHMAIbI
9HEProcOepeKeHNs B YEPHOH METAJTypTUU

OCHOBHBIE HaIlpaBJICHUS PAllMOHATBHOIO UCIIOIBb30BAHUS TOIUIMBA U DHEPTHH B TEXHOJIIOTHYECKUX IPOIIECCaX.
Oueproucnonp3oBanne u BOP. Knaccudukamus BOP. OcHoBHBIE HampaBieHHs WCIONB30BAHHUA. BTOpHUYHBIE
SHEPropecypchl YePHOH U MBETHOU MeTautypruu. Mctounuku u noteHnuans BOP uepHoi MeTamtypruu

Meton mpenenpHOro 3HEprocOepexeHus. MeTomonorusi HWHTEHCHBHOIO —3Heprocoepexenus. Kpurepuu
SHEPreTHYECKOH ONTUMH3AaLWU. DHeprocOeperaroas TEXHOJIOTHS, DHEProcOeperarmye TelIoBble CXEMbl H
o0opyoBaHue

OHepronorpedieHNe U SHEPrOMCIIONB30BAHUE B METAUTYPTUU. DHEPrOEMKOCTh METAJUIyPIHYeCKON HpPOIYKLIUH.
Pacuersl TemnomoTpeOiieHUsT METALTYPrHUecKOW MPOAYKIHMH. PacdeTsl SHEpPromcroib30BaHUS B YEpPHOU
METaJTypTUn

TemnorexHonorus yepHoil Metayuryprud. OCHOBHas TexHOJOrudeckas 3agada. OOIIas TEXHOJOTHUYECKasl CXema.
TemmnepaTypHbIii TpaQyK TETIOTEXHOJIOTHHA YEPHON METaLITypPTHH.

TemnoTexHONMOTUsT  MPOM3BOACTBA  OKAaTHIIEW W  arjioMeparta. TemyoTeXHONOTHS MPOM3BOACTBA  KOKCA.
TennoTexHONIOTHUs JOMEHHOI'O TIPOM3BOACTBA. PacueThl SHEProeMKOCTH W TEIUIONOTpeOIeHus arjioMepara,
OKaThIIIeH U Kokca. PacdeT SHEproeMKOCTH U TEIUIONOTPEeOIeHUS YyTyHa.

TemnoTeXHOIOTHsI TPOU3BOJICTBA CTaNTU. PacueT SHEproeMKOCTH U TEIUIONOTPEOICHUS CTalH.

TennoTexHOI0THsl JINTEHHO-IIPOKATHOTO MPOM3BOACTBA. PacueT 3HEproeMKOCTH U TEIUIONOTPeOICHUS TPOKaTa.
OCHOBHBIE HaIIPaBJIEHUS! COBEPIIEHCTBOBAHUS JEHCTBYIOIINX TEXHOJIOIMUYECKUX MPOIIECCOB B METAJUTY PTUH.
BBoanbie moHsTHA W TepMmuHBL Kitaccudukanusi BBICOKOTEMIIEPATYPHBIX MPOLECCOB. DieMeHTapHble (PHU3HKO-
XUMHYECKHE TIPOIIECCHI.

Knaccudukaiuss peakTopoB M HCTOYHMKOB OSHEPruM. TEIUIOTEXHHUYECKME NPHUHIUIBL TemioBol OanaHCc
TEIUIOTEXHOJIOTHYECKOTO PEAKTOPa.

OraeynopHble MaTepHalbl U U3AEITHS.

[Iytn moBeimeHust 3¢¢exkTuBHOCTH Hcnonb3oBaHus TorumBa B BTY. OcoOenHocTtu »HeprocOepexeHus: B
BBICOKOTEMIIEPATYPHBIX TEMIOTEXHOJIOTHSX.

TemnooOMeH B ci0e JApOOJICHBIX W U3MENbUYEHHBIX MaTepraioB. BpeMs HarpeBa TepMHUYECKH TOHKHX Tel. Bpewms
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HarpeBa TeJ IpocToi popmel. BpeMs miaBiaeHUsS TEPMUYECKA TOHKHAX TEI TIPOCTOH (POPMBL.
45. HarpeBaTenbHbIE MPOLECCH U YCTAHOBKH.
46. OGKHUrOBBIE IPOIIECCH U YCTaHOBKH. CXEeMBI, KOHCTPYKIMH U ITOKa3aTeNId paboThl 00KUTOBBIX YCTAHOBOK.
47. TnaBuibHBIC TPOIIECCHI M YCTAHOBKH. TEXHOIIOTHYECKIE OCHOBBI IOMEHHOTO TIPOIECCa.
48. TexHONOrHYECKHUE OCHOBBI IIPOU3BOICTBA CTaa. CXEMBbI, KOHCTPYKIIMHU DIIEMEHTOB CTAJICIUIABHIILHBIX YCTAHOBOK.

HHD!CMHMPZ/[HZ 00Bexmos u cucmem NPOMbIUITIEHHbIX MeniomexHoI02UlL

[K-2.1

AHanmu3upyeT NaHHbIe
0 UCTIOJIE30BAHUIO
rasa u paspabaThiBacT
MEPOTPHSTHS 10
palMoOHATILHOMY
UCIIOJIb30BAHHMIO ra3a
MOTPEOUTENISIMH,
CHIDKCHHIO TIOTEPh
ra3a ¥ SKOHOMHH
TOIINIMBHO-
SHEPTrEeTHUECKUX

pecypcos

[lepeueHb KOHTPOIBHBIX BOMPOCOB IS TTOJITOTOBKH K 329€Ty

IpumepHrule 3a0anus Ons ammecmayuu:

1. Pacuer notpebieHus TOIUTHBHO-YHEPIETHIECKHX PECYPCOB.

2. TpuGOpHBIiA yUeT MOTPeOIEHUATEIUIOBON SHEPTHH.

3. CocraBiieHHE SHEPrETUUECKUX OATAHCOB.

4. BausHUE COOTHOUICHHS TapH()OB HA SHEPreTHUESCKHUE PECYPCHI HAa TEXHUKO-IKOHOMUYECKUE XapaKTEPUCTHKU
SHEPTeTHYECKUX YCTAaHOBOK.
N3yunTh NOAXOBI K PECTPYKTYpHU3ALMU YIIPABICHUS OpraHU3aluei.
N3yqnTs BO3MOXKHOCTH IPUMEHEHNSI HHKUHUPUHTA HA OCHOBE UCTIOJIH30BaHMSI HOBOT'O ITPOU3BOICTBEHHOTO
obopynoBaHUsL.
Ipumep 3a0anus na pewenue 3a0a4 u3 npogpeccuoHarbHol 00Iacmu:

1. Onmcanue mpoykToB M yeiuyr. Onucanne U rpynimupoBKa IPOAYKTOB U yciyr. DopMUpOBaHUE TOIUTHKH
rpynmupoBky U Kinaccudukamnun. CocTaBieHne KIacCu(pUKaTopoB MPOIYKTOB U YCIYT KoMnaHuu. Bepudukanus
(cormacoBaHMe U yTBEPKJACHUE) OMMCAHUH.

2. Onucanne 6u3Hec-mporeccoB. OnpeeneHue chepsl IPUMEHEHHS! MPOLIECCHON (POPMBI OpPTaHU3AINHN JAESITEITHHOCTH.
®dopmupoBaHHe TOIUTHKHI IPYTNITUPOBKH U KIIACCU(PHUKALIMN OU3HEC-TIPOLIECCOB. Y BsA3KA MPOIIECCOB C TPYIITUPOBKOH
MPOAYKTOB 1 yciyr. Onucanue 1 rpyniupoBKa Ou3Hec-TporieccoB komnannu. CocTaBlieHHE KapThl OU3HeC-
nporieccoB. [lacmopruzanus nporeccoB. Bepudukanus onvcaHuii.

3. Onucanue npoekToB. Onpesenenue chepsl IPUMEHEHHUS MPOSKTHON (POPMBI OPraHU3aIuH IEATSIIbHOCTH.
®dopMupoBaHHE TOJUTHKH TPYIITUPOBKH U KITACCH(PHKAIIUK TPOSKTOB. Y Bs3Ka MPOEKTOB € TPYNITHPOBKOI MPOJTYKTOB
U ycIyT. YBsizka cdep IpUMEHEHH IPOSKTHOM U MpOLiecCHON (OpM OpraHu3alnuu aesTeasHocTi. Onucanue u
TpyNIIMPOBKA MPOEKTOB KoMnaHuu. CocTaBleHHE peecTpa NpoeKToB. Bepudukarus onucanuii.

4. Onucanue Gynkiui. Onpenenenue chepsbl MPUMEHEHUS (PYHKIIMOHAILHOTO MTPEICTABICHUS OPTaHnu3alliu
nesTebHOCTH. DOpMUPOBaHNE TOIUTUKH MPYIIIUPOBKH U KiIaCCU(PUKAIK (yHKIUH. YBs3Ka QYHKIMOHAIBEHBIX
OTHMCAaHUH C TPYNIUPOBKON MPOAYKTOB M YCIYT. YBsi3Kka (DYHKIIMOHAIBHOHN U MTPOIECCHON POPM MpenCTaBIeHUS
JIeSITETIbHOCTH KOMITAaHUHU. Y Bsi3Ka ()YHKIIMOHAIBEHOW M TPOEKTHOM (hOpM NpeJICTaBICHNUS IeSATEILHOCTH KOMITAaHHH.

o
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Ornucanne u rpynmupoBka GyHKIui koMmmnanuu. CocTaBienue kiaccupukatopa QyHKunii kommannu. Bepudukanus
OIMCAaHUM.
5. Onucanue OpraHu3aluoOHHON CTPYKTYphl. DOPMUPOBAHKE MOJUTHKYU MPEACTABICHHUS OPraHU3aIIMOHHON CTPYKTYPHI.
VBsI3ka OpraHu3allMOHHON CTPYKTYPBI C TPYNIUPOBKOM IPOAYKTOB U YCIYI KOMIAHUU. Y BsI3Ka OPraHU3aMOHHON
CTPYKTYPBI ¢ OU3HEC-TIPOIIECCaMU KOMITAHUH. Y BSI3Ka OPTaHNU3alMOHHON CTPYKTYPHI C TPOSKTaMU KOMITAaHUH. Y Bsi3Ka
OpraHM3aIMOHHON CTPYKTYPHI ¢ pyHKIIUAMU KoMmaHuu. COCTaBICHUE OPTaHU3allMOHHBIX cXeM. Bepudukanus
OTMCaHUH.

Ilpouseoocmse

HHAA - HClyLlHO-MCC]l€006Clme]leKCIﬂ pa6oma

[K-2.1

AHanmu3upyeT NaHHbIe
TI0 UCTIOJIb30BAHUIO
rasa u paspabaThiBacT
MEPOTIPHUATHSI 110
panroHaIbHOMY
MCTIOJIb30BaHMIO T'a3a
MOTPEOUTENAMH,
CHIDKEHHIO TIOTEPh
raza v 3KOHOMHUH
TOIINIMBHO-
SHEPTeTHYECKUX
pecypcos

B koHIe KaXI0ro ceMecTpa MaruCTpaHT MO pe3ybTaTaM HayqHO-HCCIIEI0BATEIbCKON pab0Thl FTOTOBUT OTYET,
BKJIFOYAIOUIUH pa3/esibl, BBITOJHEHHBIE CTYACHTOM COTJIacHO MHIMWBUAyalnbHOMY IuTany. [lo pesynpratam
co0eceZI0BaHMS U BBITIONHEHHOH pabOThl PYKOBOAUTENL MArCTPAaHTa BBICTABIISIET EMY aTTECTAllMOHHYIO OLICHKY.
[IpomesxyTouHas aTTecTauus 1Mo Hay4YHO-UCCIEA0BATEIbCKON paboTe UMEET LIEJIbIO ONIPEEIUTh CTEIIEHb JOCTHKECHHUS
3aIUTAaHUPOBAHHBIX PE3YJIBTATOB OOYUECHUS U POBOAMUTHCS B (hOpME 3a4eTa C OLIEHKOM.

O06s13aTenbHOM (hopMoit oTueTHOCTH oOy4varotierocs no HUP sensercs nucbMenHsIi oTueT. [lens oTdera —
chopMHPOBaTh U 3aKPEMUTh KOMIIETCHLIUH, IPUOOPETEHHBIE O0YYaIOLINMCS B PE3YyIbTaTe OCBOSHHS TEOPETHUECKUX
KYPCOB U MOJYYEHHbIE UM IpH BhinoaHeHuu HP.

B paboty ciennain3upoBaHHOTO HAYYHO-UCCIIEIOBATENBCKOTO CEMHHAPA BOBJICUSHBI MATHCTPBI, 00YYaIOIIHECs 110
HanpasieHuro Maructpatypbl 13.04.01 TernosHepreTuka u TemotexHuka. Crieluani3upoBaHHbIN HAyYHO-
HCCIIEI0BATENbCKUI CEMUHAP BKIIOYAET B ce0sl MyOJIMUHYIO 3allUTy MarucTepcKoi paboThl.

CTpyKTypa  cojliepKaHre HayqYHO-HCCIIeJ0BATENLCKON paboThl MarucTpa

ConeprkaHre HayYHO-HCCIICI0BATEILCKOM pabOThI ONPEEISIeTCS TEMAaTUKOMN BBITYCKHON KBATU(UKAIMOHHONW PabOThI
(MarucTepckoi auccepTannu), BBIOpaHHOM CTYZISHTOM M COTJIACOBAHHOM C HAYYHBIM PyKOBOIUTENIEM, UCXOS U3
creun(pUKY U3y4aeMOi CTyICHTOM IIPOTPAMMBI.

[Nepeuens 0OIMX HAIPAaBICHUI HAYYHO-UCCIIEAOBATEIbCKON pab0OThl MATHCTPOB:

1. TlepcnexruBabie PobIeMbl 3P (HEKTHBHOTO HCIIONB30BAHUS MATEPUAIBHBIX PECYPCOB U SHEPTHHU B IPOMBIIIICHHBIX
TEIUIOTEXHOJOTUYECKUX CHCTEMAX.

NuTencuBHOE 3HEPTOCOEpEKEHNE U IKOJIOTHS B TEIUIOTEXHOIOTHH.

Pazpabotka sHepro- u MarepuanocOeperaonx TEXHOJIOT Ui IPOU3BOACTBA.

OT60p NCTOYHNKOB SHEPTUHN U YHEPTOHOCHUTEIEH.

Pa3zpaboTka TepMOIMHAMUYECKH UACATBHBIX U TEXHUUIECKH PEATU3yEeMbIX TEIUIOBBIX CXEM.

Br160p 3¢ hekTHBHBIX TEMIOTEXHUUECKUX MPUHLIMIIOB OPraHU3aluy TEXHOJIOTMYECKOTo mpoLecca.
OHEpProsKOHOMHYECKAs M TEIUNIOTEXHUYECKast ONTHMHU3AIINSI BBICOKOTEMITEPATYPHBIX IPOIIECCOB.

Nooakrwd
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8. PaspaboTKa M CO3/1aHHE PHEPrOMATEPHATIOCOEPETAIOIINX M SKOJOTHUECKH 0€30MacHBIX MOJIENIEH IPOM3BOICTBEHHBIX

CUCTEM U 000PYIOBaHHS HOBOT'O TTOKOJICHHSI.

9. Paspaborka 5(PEKTUBHBIX IPUHLIUIIOB MOCTPOECHHS CXEM TEXHOIOIHYECKUX PEAKTOPOB U SJIEMEHTOB
TEMI0MCIIONb30BaHHS.

[IpumepHBIC TEMATUKH CIICIIHATU3NPOBAHHBIX HAYYHO-UCCIICIOBATEILCKUX CEMUHAPOB!

[IpumepHBIN IEpeyYeHb TeM (HAIpaBIeHUH ) HAYYHO-HCCIEA0BATENIbCKON paOOTHI MATHCTPOB:

1. Hccnenosanue BO3ZMOKHOCTEN MOBBIIEHUS 3P (HEKTUBHOCTH CKMIaHKs IPUPOIHOTO I'a3a MyTeM XUMHIECKOM
pereHepaIum.

2. MHccnenoBanue sHEProdpGpeKTHBHOCTH MPOLIECCOB CKATHSI IIPOMBILIIIEHHBIX Ta30B.

3. HccnenoBaHue BOZMOKHOCTEH UCIIONB30BAHNS TEIUIOTHI JKAJKON CTAJI B CTATEINTENHBIX KOMIUIEKCAX.

4. W3ydveHue TEIUIOBBIICISIONINX MPOLECCOB YEPHON METAJUTYPIHH C LENbIO TIOBBIMICHHS €€ SHEPreTHIECKO
3¢ (HEeKTUBHOCTH.

5. Paspabotka 3(PEeKTUBHOI CXEMbI SHEPrOOOECIEYEH S HIEKTPOCTAIEINIABUIBHOTO TPOM3BO/ICTBA.

6. WcciemnoBanne BO3MOXKHOCTEN MOJIEPHU3AIIME CUCTEM OXJIAXKICHHUS BHICOKOTEMIIEPATYPHBIX TPOLIECCOB U
YCTaHOBOK YEPHOH METaJLTypPrHUH.

7. Paspa6otka 3(p(heKTUBHOMN CXEMbI JHEProOOECIEUEHHUS MPOIIECCOB MEPePabOTKN METAIUTHYECKUX PY/I.

8. Pa3paboTka cxeMbl KOMILUIEKCHOTO HCIIOJIb30BaHMUsI KOHBEPTEPHBIX Ta30B KHCIOPOIHO-KOHBEPTEPHOTO TPOLECcca.
9. KowmrutekcHast orieHKa 3 (GeKTHBHOCTH MCIIOIb30BaHMSI HCTOYHHKOB SHEPTUH 3JIEKTPOCTAIICTUIABUIIBHOTO
MIPOU3BO/ICTBA.

10. PazpaGoTka npuHIKIOB SHEProd(GHEKTHBHOTO UCIIONB30BAHUS YIJIS.

11. TloBbimieHue 3¢ HEeKTUBHOCTH TEINIOBOM 00pabOTKH MATEPUATIOB HA OCHOBE COBPEMEHHBIX Ta30TYPOUHHBIX
TEXHOJIOTHUH.

12. VccrnenoBanre BO3MOKHOCTEH 3 PEKTHBHOTO MCIIOIb30BAHKS TEIUIOTHI KOKCA.

13. KoMIuiekcHast OlleHKa SHEPTETHIECKUX U DKOJIOTHYECKUX CBOMCTB OCHOBHBIX BHJIOB MCKOIAEMBIX TOILIUB.
14. DueprocOepexkeHne B MPOMBIIIIEHHBIX CHCTEMax MPOM3BOJICTBA CKATOTO BO3IyXa.

15. Pa3paboTka nporeccoB TpUreHepaluy 1 MOJUTCHEPAIIMH Ha DIICKTPUIECKUX CTAHIHAX

IIK-3 CnocofeH k mpenojaBaHuio no nporpammam daxkanaspuarta u JIII1, opueHTHPOBAHHBIM HA COOTBETCTBYIOLIUIA YPOBeHb KBAJM(PUKAINHI

IIpoussoocmeennas - nedazouieckas NPaKmuKa

IK-3.1 IIpoBoauT y4ueOHbIE B mporiecce nmpakTHKK MarucTpaHThl yYaCTBYIOT BO BCEX BHIAaX HAYYHO-TIEAArOTHYECKON M OpraHU3aI[MOHHONW padOTHI
3aHATUA 110 BBIITyCKAOIEH kadeaps! (Ipyroro noapasaeiaeHus cBoero By3a). IIpu 3ToM B COOTBETCTBUM ¢ HHAUBHYAIbHBIM
mporpammam IUTAHOM, COCTaBJICHHBIM HayYHBIM PYKOBOJHUTEIEM M YTBEPKACHHBIM 3aBeIyIOIINM Kadeapol NPaKTUKAHTHL:

GakamaBpuata u J{I1I1,

U3Y4aloT:
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CaMOCTOSITETILHYIO MIPOTOKOJIBI 3aceaHus KadeApsl; IUIaHbl ¥ OTYETHI IpernoAaBaTeNeil; JOKYMEHTHI 10 aTTeCTALlH CTYACHTOB;
paboty HOpPMAaTUBHBIE U PETJIAMEHTHPYIOLINE JOKYMEHTHI Ka(eaphbl;
oOyJaromuxcs, - y4eOHO-METOANYECKHE MaTepHAIbI;

KOHTPOJHPYET U
OLICHUBAET OCBOCHUE
0o0yJaromuMucs
y4e0HBIX KYPCOB,
JUCIUIIIUH (MOJTyJIei)
nporpamMm
OaxamaBpuara u JI1I1

- IPOTpaMMBbl y4eOHBIX JUCHUILTUH, KypChl JIEKIIUHA, COAEpKaHHe Ta00PaTOPHBIX U MPAKTUIECKUX 3aHITHH;

- HAyYHO-METOJMYECKIE MaTepHaibl: HAyYHO-METOJMUECKIE Pa3paboTKH, TEMaTHKy HayYHBIX HampaBlieHUN Kadeapsl,
Hay4YHO-METOJUYECKYIO JIUTEPATYPY.

BBIMOJIHSAIOT CIEAYIOLIYIO IEJaroruiecKyro padboTy:

- MOCEUIAIOT 3aHATHS MpernoiaBaTeei Kadeapsl Mo pa3InyHbIM YYeOHBIM TUCIUIUIMHAM (HE MEHEE TPEX MOCEUICHUH );
- IPOBOJAT HAOJIOACHUE U aHAIN3 3aHATHH IO COTIIACOBAHUIO C IIperogaBareieM Y1eOHOH TUCUUIUINHBI (HE MEHEee IBYX
HaOIIOACHMIN)

- CAaMOCTOSITEIILHO MPOBOJSAT (PparMeHThl (YACTH) 3aHATHIA MO COTJIACOBAHHIO C HAYYHBIM PYKOBOJUTENEM U (M)
npernoaBareneM y4eOHOH JUCIUTUTNHE;

- CaMOCTOSITEIILHO MPOBOJAT 3aHATHS 110 IUIaHY Y4eOHON ANCLMIUIMHEI (HE MEHEE IBYX 3aHATHH);

- pa3pabaThIBAIOT KOHCIIEKTHI JEKIUH 110 OTAEIBHBIM Y4eOHBIM TUCLUIUIMHAM (HE MEHEE OJHOTO KOHCIIEKTA);

- yUaCTBYIOT B pa3paboTke yueOHO-METOINYECKUX U3IaHuH, 1a00paTOPHBIX CTEHAOB WK ITporpaMM st DBM no
3aJaHNI0 Kadeapsl.

1o nToram npoxoxaeHus NPAKTUKU CTYJAEHT 0(hOpMIIIET MUCbMEHHBIN OTYET C aHAIM30M BCEX BUIOB €T0
JeSITENIbHOCTH, KOTOPBI yTBEpXkKAaeTcsd HayqHbIM pyKoBoauTenem. Otuer ciaetcs Ha kadeapy He no3nHee 10 nHeit
mocjie OKOHYaHUS MPAKTUKH. 3alUTa OTYeTa MPOXOJUT B BUJIE COOECEI0BAHMS, PHUEM OIICHKA YYHTHIBAET KaK
KaueCTBO MPECTABIEHHBIX MATUCTPAHTOM MaTEpHAIOB, TaK U PAKTUYECKHE HABBIKK U OT3bIB HAYYHOI'O PYKOBOIUTEIS
(TIpUKperIEeHHOTO MPeToiaBaTeNI-HaCTaBHUKA) O paboTe MarucTpaHTa B eproJl MPaKTUKU. Pe3ynbTaTsl aTTecTaliuu
MPAKTUKU QUKCHPYIOTCSI B 9K3aMEHAITMOHHBIX BEIOMOCTSIX.

I1K-4 CiocoGeH NpOBOAMTH THATHOCTHKY COCTOSIHMA 0000 CJI0KHBIX TEXHOJIOTHYeCKHX KOMILJIEKCOB TEPMHYECKOI0 TPOU3BOCTBA

3Hep2006ecnequue NPOMBIUUIEHHBIX MENIOMEXHONI02UYECKUX KOMNIIEKCOB

[1K-4.1

AHanusupyer
TEXHUYECKYIO U
HOPMATUBHYIO
JOKYMEHTALHIO I10
KOHCTPYKLMH
TEPMHUYECKOTO
00opyIOBaHUS U
paspabaThIBaeT MjIaH

[IpumepHoe 3ananue:

3anaua 1.

Paccunrars MeToAMUYECKYTO MTE€YH JIJIsl HAarPeBa 3ar0TOBOK MPH CIEIYIOIINX YCIOBHUIX: KOJIMYECTBO OTAIUIMBAEMBIX 30H 3,
mapka cranu 3CII, ceuenne 3aroroBku 300200, nuHa 3arotoBku 4,5 M, Temrneparypa nocaga 0 oC, temneparypa
Bbiaun 1245 oC, npousBoaurtensHocTs neun 160 1/4, Temneparypa HarpeBa rasa 0 oC, Temneparypa HarpeBa Bo3ayxa
350 oC, TOIIMBO: CMECh KOKCOBOTO U JIOMEHHOI'O Ta30B, TEILJIOTa CropaHus Tomimsa 8,793 Mx/M3, BIaXKHOCTb
KOKCOBOTO rasa 21 r./m3, BIa)XHOCTb IOMEHHOTO ra3a 27 r./M3, koadduureHT pacxonaa Bozayxa 1,1. Tommso Ha 95%
COCTOMT U3 MeTaHa, a30T 5%.
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CJIOJKHOT'O 3agaua 2.
TEXHOJIOTHYECKOTO [IpoBecTu pacuer pekymnepaTopa IUTs MOAOTPeBa Bo3mMyxa. MIcXoaHbIe JaHHBIE I pacyeTa: Ha BXOZE B PEKyIepaTop
KOMILJIEKCa =00C, na Beixone =3000C. Temmeparypa apima Ha Bxoze B pekynepaTtop =11000C. Pacxox ra3a Ha oTOTUIEHHE TTE€YH
TEPMHUICCKOTO =1,17 m3/c. Pacxon Bo3myxa Ha ropeHue TormmBa M3/c. KommdecTBo MBIMOBBIX Ta30B Ha BXOJIE B peKynepaTop m3/c.
MPOU3BOJICTBA. CocraB ApIMOBBIX Ta30B 8,94% CO2; 17,1% H20; 1,72% O2 u 71,9% N2.

Memooonozus UHMEHCUBHO20 IHeP2OoCOepeCcenUs

[IK-4.1 AHanmupyer [IpumepHOE paKTHYECKOE 3aJaHIe K aTTECTAIIHH:
TEXHUYECKYIO U 1. Pewurs 33129y ¥ ¢ IPUMEHEHHEM TEOPUH HHTEHCHBHOTO SHEPrOCOEPEKEHHUS MPEITIOKHUTH BAPUAHT ITOCTPOCHHS
HOPMATHUBHYIO 3aJ1a4y¥ C TOBBIIICHHBIMU XapaKTEPUCTUKAMU 3HEprocoepexeHus. OnpeaesiuTh KOJU4YeCTBO Mapa, BhIpadaThIBaeMOTo
TIOKYMEHTAITHIO TI0 KOTJIOM-YTHIIN3aTOPOM, YCTaHOBIIEHHBIM 32 MAapTEHOBCKOW TIEYbI0, a TAK)KE PACCUUTATH TOJOBYIO SKOHOMHIO TOTLTHUBA
KOHCTPYKIUH (npuponHoro rasza). Mcxonssle qanHble: HadanbHas TeMiepaTypa ra3os trl = 700 °C; koHe4yHas TeMueparypa razos tr2
TEPMHUYECKOTO =160 °C; o0bemHbIH pacxon razo Vr = 12000 m3/4; naBieHue napa, BeIpadaThIBAEMOT0 KOTIOM-YTHIN3aTOpOM P =

000pyIOBaHUS U
pa3pabaTsiBaeT IIaH
JUArHOCTHUKHA 0CO00
CJI0’KHOTO
TEXHOJIOTHYECKOTO
KOMILIIEKCa
TEPMHUYECKOTO
MIPOU3BO/ICTBA.

40-105 ITa (40 ara).

2. Pemmuts 33/1a4y ¥ C IPUMEHEHHEM TEOPHU HHTEHCHBHOTO SHEProcOepe eHNUsI IIPEIIOKUTH BAPHAHT TOCTPOCHUS
3aJ]]auy ¢ TIOBBIIIEHHBIMU XapaKTePUCTHKaMH dHeprocoepexenus. OnpeneanTs 3JKOHOMUIECKYI0 3P PEKTHBHOCTh
MIPUMEHEHUs TETIOBON M3O0JISINH MaporpoBoa. MicxomHele JaHHbBIE: BHYTpEeHHUH quameTtp naporpoBoaa d1 =200 mm;
HapyXHbIN nuameTp naponporoja d2 = 210 mMm; ToNIIMHA U30JAIUH (IIITAKOBaThl) O3 = 50 MM; arameTp
TpybomnpoBona B m3ossiuu d3 = 310 mm; aiuHa maponposoaa | = 100 M; k03(hGUIHEHT TEMTO0TIauu OT Mapa K CTeHKe
al =80 Br/(Mm 2 °C); k03 PUIHMEHT TeII00TAaYH OT MOBEPXHOCTH IMAPOIIPOBO/Ia K OKPYKAIOIIEMY BO3IYXY 02 = 8
Bt/(m 2 °C); naBnenue napa B napomposoge P = 10-105 Ila (10 aTa); remneparypa neperperoro mapa tne = 400 °C.

3. Pemmuts 33/1a4y ¥ C IPUMEHEHUEM TEOPHU HHTEHCUBHOTO 3HEProCOEPEKEHNUS TIPEIJIOKUTH BAPUAHT IOCTPOEHUS
3a]]auM C TOBBIIIEHHBIMU XapaKTepUCTHKaMu dHeprocoepexenus. CocTaBuUTh TEIUOBO# Oananc u paccuntath KI1/1
MEYHON YCTAHOBKHM O THIIM3ALMH TEIUIOTH YXOSIIUX Ta30B U C YTHIM3ALUEH TEIIOTH yXOSIIMX Ta30B 3a CUET
MPUMEHEHUS TETUIOQHUKAIIMOHHOTO 3KOHOMal3epa. MicxolHbIe TaHHBIE TPOU3BOUTEIEHOCTE KOA(PPHUIMEHT U30BITKA
BO31IyXa B paboueit kamepe o = 1,1; remmeparypa ayTheBoro Bozayxa tB = 30 °C TeopeTHUECKHI pacXo]] BO3AyXa s
ropenus o VB = §,5 M 3 /M HauanbHas Temneparypa 3arotoBok M = 20 °C; koHe4YHasi TeMIepaTypa HarpeThIX 3ar0TOBOK
t"m = 700 °C; o6beM npoayKToB cropanus (yxonsmux razos) Vr= 10 m 3 /M 3 ; remneparypa tomnusa tt = 20 °C;
TeroeMKocTh Tormuea Ct = 1,26 kJx/(Kr ° Temepatypa yXOAsIIyuX ra3oB: 0e3 yTUIn3aliy TeIUIOThl C YTHIIM3alnei
temnoThl t"yx = 150 °C.

4. Peummth 33124y U C MPUMECHCHHEM TEOPUH HHTCHCHBHOTO SHEPrOCOEPEIKEH S [IPE/IOKUTh BAPUAHT TIOCTPOCHUSI
3aJ]]a4y C MOBBIMICHHBIMU XapaKTepPUCTHKAMHU dHeprocoepexenus. OnpeaenuTh KOJMUECTBO 00pa3yONIMXCsl BOISHBIX
11apoB BCKHUIIAaHUs B cenaparope. McxonHble JaHHbIe: JaBlIeHUE KOHIEH caTa, nocTynarouero B cenaparop P1 = 0,6 MIla
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(6 ara) mpu tanl = 158,1 °C; maBnenne B cemapartope P2 = 0,2 MIla (2 ara) mpu tan2 = 120 °C; sHTaNmeIMsg Mapa i'" =
2706,9 xJIx/kr; pacxox konaencata Gk = 10000 kr/4 (2,8 kr/c).

5. Pemmnts 3a1auy ¥ ¢ IPUMEHEHUEM TEOPUH HHTEHCUBHOTO SHEProCOCPEKEHUS MPEIOKHUTh BAPHAHT MOCTPOCHHS
3a/la4¥ C TIOBHIIIEHHBIMH XapaKTEPUCTUKAMU dHEprocOepexeHus. TermoTeXHoIornIeckas yCTaHOBKa CHa0KaeTCs
mapoM U3 MapoIpoBoja, umetomiero aasiaenue P1. C noMombsio penyKIIMOHHOTO 34 KilanaHa AaBJICHUE CHUKACTCS 10
P2. Pacxon mapa D = 10 1/4. OnpeaenuTs MOTEPIO SHEPTUU U TOILUIMBA B PE3YJIbTaTe APOCCEIMPOBAHUS TApa.
Ucxonnsle nannblie: [Tapamerpsl mapa B napomnposoje: aasienue P1 = 1,2 Mlla, remnepatypa napa tne = 216 °C,
sHTaNbNus mapa ine = 2913 kJ[x/kr . [lapameTpsl mapa B TEIIOTEXHOIOTUYECKOH yCTaHOBKE: IaBieHue mapa P2 = 0,2
MIla; sutansnus napa i" = 2708 kJx/kr.

Yuebnas - nayuno-uccredosamenvckas paboma

[1K-4.1

AHanuzupyer
TEXHUYECKYIO U
HOPMAaTHBHYIO
JIOKYMEHTALIMIO 110
KOHCTPYKITUH
TEPMHUYECKOTO
06opyIoBaHUS U
pa3pabaThiBaeT TIaH
JIMATHOCTHKH 0C000
CJI0KHOT'O
TEXHOJIOTHYECKOTO
KOMIUIEKCa
TEPMHUYECKOTO
MIPOM3BO/ICTRA.

3amaHue: yTOYHEHHE NCTOYHHUKOB IS MTPOBECHHS HAydYHOTO Hccienopanns. Odopmirenue Oudmuorpadmaeckoro
CIIHCKA.

3ananue: M3ydeHue negarornieckoro OmbITa M SKCIepHUMEHTa Mo mpodieMe HayqyHoro uccieaoBanus. Hanvucanne
YEepHOBOT'O BapHaHTa 3KCIIEPUMEHTAILHOT'O UCCIIE0BAHUSI.

3ananue: [IpoBeneHne KOHCTaTUPYIOLIETO HKCIEPUMEHTA, TUAarHOCTHUECKUX POLEAYP.

3ananue: Pa3zpaboTka ncciie10BaTeIbCKOro MPOAYyKTa U METOIUKH €TI0 peasln3alii.

3amanue: ohopmiieHHEe oT4YeTa 1o yueOHoH npaktuke —HUP; BeicTyIuieHne ¢ oTueToM 1o yueoHol npaktuke —HUP Ha
CHeLCEMHUHApE.

Bomnpock! ni1s cobecenoBanust:

1. KakoBbI pe3ysbTaThl JUATHOCTHYECKOTO UCCIIEIOBAHUS?

2. Kaxoi npoaykr paspaboran Bamu?

3. Kak BO3MOXHO OCYIIeCTBUTH BHEAIPeHHe Balero mpojykra uccie1oBanuii?

4. KakoBbI pe3ysibTaThl BHEAPEHHS?

3amaHue: yqacTHe B HAyYHO-TIPAKTHUECKUX KOH(EPEHIMAX Pa3InIHOr0 YPOBHS; MyOIMKaKs CTaTel 1o TemMe
HCCIIETOBAHMS.

ITK-5 Cnocoben k onpeacJaceHuIo Hal'lpaB.TleHI/lﬁ PEKOHCTPYKIHH U TEXHUIECKOT0 MEPEBOOPYKCHUS HeﬁCTByMHIeFO TEPMHUIECCKOI0 MPpon3BOACTBA,
YPOBHHA Ci€cUAJTU3AINUH U Z[I/IBepC](l(l)l/lKallI/I](l IMPOU3BOACTBA HA NMEPCIICEKTUBY

Memooonozusa unmencugHo20 dHep2ochepedtcens

[IK-5.1

Onpenenser
HampaBIIcHUE
PEKOHCTPYKLIUN U
TEXHHYECKOTO

1. C npumeHeHHEM TEOPHU UHTEHCHMBHOTO YHEPrOCOEPEKEHUS IPEIUIOKUTH BAPHAHT PA3BUTHUSI PACCMATPUBAEMBIX
cucreM: DHeprod(pGEeKTUBHOCTD MCIIOIB30BaHMUS IIPUPOTHOTO ra3a. [IpupoaHblii Ta3 Kak pecypc U JHEPrOHOCUTEb.
TpaHcropTHBIE U SHEPreTUYECKUE CBOICTBA MPUPOIHOTo ra3za. CocTaB MPUPOIHBIX T'a30B U OCOOEHHOCTH €To
npuMeHeHus1. ['a30Bble NOTpeOUTENIN Ha IPOMBIIIUIEHHOM NIPeNpUsITHU. BO3MOKHBIE 3aMEHUTEIHN IPUPOIHOTO Ta3a.




Nupuxarop

Kon
IOCTHIKEHHUS O1eHOYHBIE CPEICTBA

WHAWKATOpa
KOMIIETEHIINH
MIEPEBOOPYKEHHUS BropuuHbie TOIUIMBHBIC ra3bl, KX CBONCTBA K BO3MOYKHOCTH 3aMEHBI IIPUPOIHOIO ra3a. TemIoTeXHOI0rHueCKue
JICHCTBYIOIIETO MOTPEOUTENH MTPUPOJTHOTO Ta3a U UX xapakrepucTuku. OOOCHOBAHHOCTh HOPM MOTPEOJICHUS PUPOIHOTO rasa.
TEPMHUYECKOTO O00CHOBaHHOCTH MPUMEHEHUS MPUPOIHOTO Ta3a B TEXHOJIOTUICCKUX U SHEPIreTHUECKUX Tporeccax. OIeHKH

MIPOU3BOJICTBA, YPOBHSA
Crelaau3alu 1
JIuBepcu(pUKaU
MPOU3BOJCTBA HA
MEPCIEKTUBY,

3¢ HEeKTUBHOCTH
JIEUCTBYIOLIETO
TEPMUYECKOr0
MPOMU3BOJICTBA U MyTEM
MOBBIIICHUS
MPOU3BOAUTEILHOCTH
TpyAa

3¢ (heKTUBHOCTH MTPUMEHEHHS MPUPOAHOTO raza. OCHOBHBIC HAyYHBIE TPOOJIEMBI U 3a/1a49H B UCIIOIB30BAHIH
MIPUPOJIHOTO ra3a.

2. C npuMeHEeHHEM TEOPHH HHTEHCHBHOTO SHEProcOepeKeHUs! PEIIOKUTh BAPUAHT Pa3BUTHS PACCMATPHBAEMBIX
cucteMm: DHeProdPPeKTUBHOCTH HCIIONIB30BAHUS yIIIed. DHepreTUdecKre YU U X IPUMEHEHNE B TETNIODHEPTeTHKE.
Pecypchl 1 coctaBel sHEpreTUdecKuX yriei. OCOOCHHOCTH MPUMEHEHUS YIJIeH pa3HbIX COCTABOB M CBOMCTB. CIIOCOOBI U
METOBI MOATOTOBKY M CKHUTraHus ToruBa. OneHkn 3pdekTuBHOCTH ncionb3oBanus yrieil. Kokcyromuecs yriam u
0COOCHHOCTH WX MPUMEHEHUs. POTh KOKCYIOIIHMXCS YTl B TOIUIMBHO-YHEPTETHUECKOM OaaHCe TIPEATPUATHS YePHOMI
MeTtaryprud. [loaroToBka KOKCYIOMMXCS YIIel K HCIIOb30BaHUI0 B YePHON METaLTypriH. DKOJIOTHUECKUE TPOOIEMBI
MPUMEHEHUS YTIIeH B IPOMBIIICHHOCTU. be30TX0MHbIe TEXHOIOTHH CKUTaHus yriaeid. OcHOBHBIE POOIeMbl U HAYYHEIE
3a/la4y¥ IPUMEHEHUS YTIIeH B IPOMBIIICHHOCTH.

3. C npuMeHEHHEM TEOPUH MHTEHCHBHOIO SHEPrOCOEPEKEHHUS IPEIOKUTH BAPUAHT PA3BUTHUsI PACCMATPUBAEMBIX
cucteM: TermoBble AIEKTPUIECKUE CTAHIIMY POMBIIUICHHBIX MPEANPUATHHA U MPOOIEMBI KOT€HEPAIMH dIEKTPUIECKO
sHeprun. Mecto 1 poiib mpoMbIIIIeHHBIX TOC B TEMIOIHEPreTHIECKOM KOMITIEKCE MMPOMBINIICHHOTO MPEATIPHUSITHS.
Tunbl TETIIOBBIX ANMEKTPpUIECKuX cTaHiuil. [lapoTypOnuHHbIe cTaHMK U BX CTPYKTYpa. OCHOBHBIE TEXHHUYECKUE
cucrembl TOC. Ananus a¢dexruBroctr 1ukiaoB TOC. [IpobieMbl KOreHepauu MEKTPUIECKOH SHEPTHH B
npoMeinuieHHocTH. Hanpasnenus nopeitienus s gextuHoctu TOC. [IpoOieMbl U epCIeKTUBBI Pa3BUTHS U
COBEPIIICHCTBOBAHYsI OCHOBHOTO 00OPYAOBaHUS 3JEKTPUUECKUX CTAHIIMA U TEXHOJIOTHYECKUX cxeM. OCHOBHBIE
po0JIeMbl ¥ Hay4YHbIE 33a4H MPOMBIIIJIEHHOTO POU3BOJICTBA 3JIEKTPOIHEPTHH.

4. C npuMeHEHHEM TEOPUH UHTEHCUBHOTO SHEProcOepekeH st MPEUIOKHUTh BAPHAHT Pa3BUTHS PACCMATPUBAEMBIX
cucteM: [lepcrieKTUBEI HCIIONTE30BaHUS HETPAJAUIIMOHHBIX M BO3OOHOBIISIEMBIX NCTOYHHKOB SHEPTUH ISt
SHEProcHa0KeHUs] 00bETMHEHHBIX U aBTOHOMHEBIX TToTpeduTeneit. OnpeneieHne HeTpaAUIIMOHHBIX U BO30OHOBIISIEMBIX
HMCTOYHUKOB 3HEpruu. OCHOBHBIE XapaKTEPUCTUKN UCTOYHUKOB d3HEpruu. HeTpaauiroHHbe M BO30OHOBIsIEMbIE
WCTOYHUKH 3HEPTUHU U TOTUTMBHO-YHEPreTHYECKUE OATaHChHI TPOMBINUICHHBIX TpeAnpusaTHid. OTEeHKU BO3MOXHOCTH
WCTIOJIb30BAHUS HETPAIUITMOHHBIX ¥ BO3OOHOBIISIEMBIX UCTOYHHKOB SHEPTHH B MTPOMBIIUIEHHOCTH. OIIEHKH

3¢ (HEeKTUBHOCTH UCIIOIB30BaHMS HETPATUIIMOHHBIX M BO30OHOBISIEMbIX UCTOYHUKOB SHEPTHH B IPOMBIIIUICHHOCTH.
OcHOBHBIE TPOOJIEMBI M HAYYHBIE 32/1a41 UCTIOJIL30BAHUS HETPAUIIMOHHBIX U BO30OOHOBIISIEMBIX UCTOUHHKOB SHEPTHH B
MIPOMBINIJICHHOCTH.

5. C npuMeHEHHEM TEOPUH MHTEHCHBHOTO SHEPrOCOEPEKEHHUS IPEIOKUTh BAPUAHT PA3BUTHSI PACCMATPHUBACMBIX
cucTeM: DHeprocHabxeHue, sHeprocoepekeHre u SHeProdhHeKTUBHOCTD IPOMBIIIEHHOTO KoMIutekca. OnpeeneHue
SHEProCHA0KEHMS, SHEprocoepexeHns 1 SHepro3hHEeKTUBHOCTH NPOMBIIUIEHHOT0 KoMiuiekca. OCHOBHBIE 3a/1a4u U
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MPpOoOIIEMBI POMBITUICHHOTO YHEPTOCHAOKEHNS. AHAIN3 YHEPTETHICCKUX OarancoB mpeAnpuiatus. OCHOBHBIC 3a1a91 U
po0JeMbl SHeprocOepekeH s B POMBIIUIEHHOCTH. OCHOBHBIE 33/1a4H U MPOOJIEMBI MTOBBIICHHS
3Hepro3(peKTHBHOCTH TEIIIOPHEPTETHYECKOTO U TEMIIOTEXHOIOTUYecKOro 00opyaoBanus. Bzaumocssizu
9HEProcHAOXKEHUs, SHEprocOepexeHus 1 YHeProdppexTuBHOCTH. OCHOBHBIE POOIEMBI M HAyYHBIE 33a4H
SHEProcHa0KEeHMs, SHEprocOepexeHns 1 SHePro3HHEeKTUBHOCTH B MPOMBILIIICHHOCTH.

6. C npuMeHeHHEM TEOPUH HHTEHCHBHOTO SHEProcOepekeHUs! PEIIOKUTh BAPUAHT Pa3BUTHS PACCMATPHBAEMBIX
CUCTEeM: DHEPreTHKa, SKOJIOTHsI U YKOHOMHUKA B TIPOMBIIIIIEHHOCTH. [ [pOMBIIIUTIEHHOE TTPON3BOACTBO U €70
SHEPTEeTHUECKHE, IKOIOTUICCKUE ¥ SKOHOMUYECKUE acleKThl. B3aMMOCBSA3b SHEPTETHUECKHX, SKOJIOTHUECKUX H
9KOHOMHYECKHX XapaKTEePUCTUK MPOMBIIUIEHHOTO MPOU3BOJICTBa. KpuTepuu 3¢ peKTHBHOCTH SHEPreTHIECKHE,
SKOJIOTHYECKUE H SKOHOMUYECKHE U MX B3aUMOCBSI3b. DKOJIIOTHYECKIE ITPOOJIEMBI TETUIO3HEPTETUKU 33729 pa3paboTKu
0e30TXOTHBIX, YHEPTOA(P(HEKTUBHBIX F SKOJIOTUIECKH YUCTHIX TEXHOIOTHH. 3a1auu SHEproodeciedeHns 0e30TX0HBIX
TEXHOJIOTHH ¥ KPUTEPHHU MUHUMYMa SHEPronoTpedieHus. 3a1aun nepepaboTKi HAKOIUIEHHBIX 0TX0A0B. OCHOBHBIE
po0JIeMbl ¥ HAyYHBIE 337a9l COBEPIIEHCTBOBAHUS YHEPTETUUECKHX, SKOJIOTHUECKHUX U IKOHOMHUYECKUX aCIIeKTOB
MIPOMBINIIEHHOTO TPOU3BOICTBA.

7. C npuMEHEHHEM TEOPUH MHTEHCHBHOT'O SHEPrOCOEPEKEHHUSI IPEIOKUTh BAPUAHT PA3BUTHSI PACCMATPUBACMBIX
cuctem: CHCTEMBI TPON3BOICTBA U paclpe/iesieHus TeIIoThl. CTPYKTypa CUCTEM IMPOMBIIUIEHHOTO U KOMMYHAJIBHOTO
TeruiocHa0xeHwus. TermoBple CTaHIIUU MPOU3BO/ICTBA TEIUIOTHL. THITHI ICTOYHUKOB TEIUIOBOHW SHEPTHH B
MPOMBINIICHHOCTH. D((HEKTUBHOCTH MTPOU3BOACTBA TEIIOBOM dHEPTrHH. TEIJIOBBIC CETH U TPAHCIIOPT TEIIOTHI B
MMPOMBIINIIICHHOCTH 1 KOMMYHAJIbHOM XO3SHCTBE. HOTpe6I/ITeJ'II/I TEIIOBOM OHEPruv B NIPOMBIINIJICHHOCTU U
KOMMYHaITbHOM X03siicTBe. [Ipobnembl 3¢ pekTHBHOCTH ITPOM3BOACTBA U OTPEOICHUS TETLTOBOM YHEPTUU.
LenTpanu3oBanHoe TeruioxiagocHabxkeHre. OCHOBHBIE MTPOOIIEMBI U HAYYHBIE 33/1a4H TETUIOCHAOXKEHMS B
MPOMBIINIIICHHOCTH 1 KOMMYHAJIbHOM XO3SHCTBE.

8. C npuMeHEeHHEM TEOPUH MHTEHCUBHOIO YHEPrOCOEPEKEHUS IPEIOKUTH BAPUAHT PA3BUTHUsI PACCMATPUBAEMBIX
cuctem: CHCTEMBI TPOU3BOJICTBA U PaCIPE/IEIIEHHUs CKATOTO BO3/yXa U IPOAYKTOB ero pasaeneHus. CxkaThlid BO3AYX
KaK [IPOMBIIIICHHBIA 3HEPTOHOCUTEb, €T0 OCHOBHBIE XapaKTePUCTUKH. MaciTaObl MPOM3BOJICTBA C)KATOTO BO3yXa B
MpOMBIIITIEHHOCTH. CHCTEMBI IPOU3BOACTBA CKATOT0 Bo3ayxa. KommnpeccopHbie u BO31yXoyBHbIE cTaHIMH. OCHOBHOE
000pyZOBaHKHE NPOU3BOACTBA CKATOTO BO3AYXa U MPOAYKTOB ero pazneneHus. OueHku 3¢phekTHBHOCTH MPOU3BOACTBA
cKaToro Bo3ayxa. Pe3epBrl sHEprocoepekeHus B IPOU3BOJICTBE CxKATOTO Bo3ayxa. OCHOBHEIE TIPOOJIEMBI M HAYIHBIC
3a]]a9u MPOU3BOJICTBA CKATOTO BO3yXa.

9. C npuMeHeHHEM TEOPHH HHTEHCHBHOTO SHEProcOepekeHUs! PEIIOKUTh BAPUAHT Pa3BUTHS PACCMATPHBAEMBIX
CHUCTEM: OI_IeHKI/I 3(1)(1)CKTI/IBHOCTI/I HUCIIOIb30BaHUS TEXHUUECKOUN BO/JBI. OcHOBHBIE HpO6JIeMBI 1 HAY4YHBbIC 3aJla4n
MIPOMBITIIJICHHOTO BOJIOCHA0KEHUSI.

Mamemamuyueckoe MO()@]ZM])OGGHME 00beKmos u cucmem menjiodHepeemuKku




Nupuxarop

Kon
JIOCTHKEHUS OrneHo4HbIe CpeCcTBa
WHAMKATOpa
KOMIIETEHIINN
IIK-5.1 Ompenenser [Ipumep TecTOB 1T KOHTPOJIS.
HampaBJIeHUE Tecr 1:
PEKOHCTPYKIINH U OCHOBHOI METOJ] AJIs PEIICHUs] HaYaJIbHO-TPAHUYHBIX 3a7a4 JUIsl YpaBHEHUHN B YACTHBIX MPOU3BOAHBIX HA3bIBACTCS:
TEXHHYECKOTO BapuanTs! oTBeTOB:
MEPEBOOPYKEHUS 1. CeTounsIil MeTOL
JIECTBYIOLIETO 2. Meton KacaTelbHbBIX
TEPMUYECKOr0 3. Meroa cekymux

MPOU3BOACTBA, YPOBHS
Crelaau3alu 1
nuBepcudukanum
IPOM3BOACTBA HA
MIEPCIIEKTHBY,

3¢ HEeKTUBHOCTH
JIEUCTBYIOILIETO
TEPMHUYECKOTO
IIPOU3BOJICTBA U ITyTEU
MOBBIILICHUS
MPOU3BOAUTEIBHOCTH
TpyAa

4. Metog cpenHel TOUKU

Tecr 2:

Kakue MaTpuipl MOKHO IEPEMHOKUTH?

BapuaHTbI OTBETOB:

1. MaTpuIisl ¢ paBHBIM YHCJIOM CTPOK.

2. Matpuiisl ¢ paBHBIM YHCIIOM CTOJIOIIOB.

3. CuenyieHHBIE MaTPHLIBL, Y KOTOPBIX YKCIIO CTOJIOLOB IIEPBOI MaTPHUIIBI PaBHO YUCIY CTPOK BTOPOH MATPHIIBL.

Tect 3:

Uro Takoe paHr MaTpuipsl r (A)?

BapuaHTbI OTBETOB:

1. Yuncno cTpok MaTpHIIbL.

2. Yucno cTondoB MaTpuIlbl.

3. MakcuMallbHOE YMCIIO JIMHEHHO-HE3aBUCUMBIX CTOJIOLOB (MJIM CTPOK) MaTPHUILIBL.

Tecr 4:

J1a Kakux MaTpuUI] MOKHO BBIYUCIUTE OOpaTHYIO MaTpHILy?
BapuaHTbI OTBETOB:

1. JIns quaroHaJIbHBIX.

2. 114 KBaJpaTHBIX.

3. JInsg npSAMOYTOJBHBIX.

4. [1ns pa3peKeHHbIX.

Tect 5:
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Kaxkwne 3amaun Ha3bIBAIOTCS OOPATHBIMHE?
BapuanTtb! oTBETOB:

1. OnpeieneHre NPUYHHEI IO CIIC/ICTBUIO.
2. OnpenencHue CISACTBUS 110 IPUIMHE.

Tecr 6:

YcnoBusi KOPPEKTHO NOCTABJICHHOMN BBIYMCIUTENBHOMN 324K ?

BapuaHTbI OTBETOB:

1. Pemienue cymecTByeT + pelieHue eAMHCTBEHHOE (0IHO3HAYHOE )+PEIlIeHHE YCTOHINBOE.

2. Pemenue cymecTByeT + pelieHrne eqUHCTBEHHOE (OHO3HAUYHOE)PeIIeHHE COCTOATENbHOE.
3. Pemienue cymecTByeT + pelieHue MHOXKECTBEHHOE + PELIEHUE COCTOSTENBHOE.

Tecr 7:

YcnoBue cyliecTBOBaHUS U eAMHCTBeHHOCTH pemienus CJIIAY?

BapuaHTbI OTBETOB:

1. CBOOOIHBIE YIeHB! YPaBHEHUH PABHBI HYJIIO.

2. Panr matpuiisl K03 GUIMEHTOB paBEeH paHTy PacIIMPEHHON MaTPHUIbl CHCTEMBI.
3. Yucno ypaBHEHHI paBHO YHCITY HEM3BECTHBIX.

Tecr 8:

Kaxoii meton pemiennst CJIAY nosBonsieT HaiiTu pernenne CJIAY gaxe B cirydae HEMOJHOTO paHra CUCTEMBI?
BapuaHTsl OTBETOB:!

1. Metop I"aycca (TpeyronbpHOE paszioxKeHHe).

2. Metoz OpTOrOHaIBHOIO PA3JI0KEHHUS.

3. MeTtoa CUHTYJISIPHOTO Pa3IOKEHHUS.

Tecr 9:

[loamena ogHO# QyHKIMU IpYroil Ha3bIBAETCS:
1) UnTeprionsus

2) DKCTpanosIus

3) Anmpokcumanus

4) Crnaiis.
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Tect 10:

MHOro4IeH Ha3bIBACTCA:

1. UnTepnionsauuoHHblii MHOTOUNEH Jlarpanxa
2. MaTepriosmuoHHbI MHOTOWIeH HpfoToHA
3. MHTepnionsquoHHbIH MHOTOUJIeH YeObimeBa
4. laTepnoysiuoHHbIi MHOTOWIeH Jlexanapa

Tect 11:

Oynknus, uddepenimpyemas k pas, 1 Ha KaKIOM M3 33]1a HHBIX OTPE3KOB SBJISIONIASICS MHOTOWICHOM CTEIICHHU m,
Ha3BLIBACTCS:

BapuaHTb! OTBETOB:

1. Mutepnonsnus

2. DKCTpanosauus

3. AnnpoxcuManus

4. CrnaiH.

Tect 12:

SIBHO-HEesBHBINA MeTO[ Diniepa pemieHus 3aaauu Koy skBUBaieHTEH METOLY
BapuaHTbl 0OTBETOB:

1. Tpanenuit

2. [IpequKkTOp-KOPPEKTOPHOMY METOAY AZamca IIEpBOro MopsiaKa

3. [IpeauKTop-KOPPEKTOPHOMY METOIY AamMmca BTOPOTO MOPSIKA
4. MunHa

[IpumepHOe mpakTHYECKOE 3aJaHKe K aTTeCTalHu:

1. Onpenenuts NOTEPH TEIUIA YepPe3 CTEHKY JITHUHON 5 M, BRICOTOH 3 M, TommuHOM d = 0,25 M, eclii Ha MOBEPXHOCTSIX
CTEHKH ToiepxkuBatoTcs Temmeparypsl t1 = +20 °C, t2 = -5 °C, koappunmeHT TerionpoBoaHOCTH cTeHKH 1 = 0,6
Bt/(m-Tpan).

2. CTEeHKH TOTIKH apOBOTO KOTJIA BBIIOIHEHBI U3 OTHEYHOPHOro kupnuya toimuaoi d = 0,25 m. TemmnepaTypsl Ha
BHYTpEHHe! 1 BHenIHel noBepxHocTsx t1 = 1350°C, t2 = 50°C. TemnonpoBoJHOCTh KHPIUYa 3aBUCHT OT TeMIeparypsl |
= 0,93(1+0,00075t). Ber4auciuts 1 n300pa3uTh B Maciitade pacnpenesieHue TeMIepaTyp BHyTPU CTCHKH Ha PACCTOSHHSX
x1=0,05M,x2=0,1 M, x3=0,15M,x4=0,2 m.

3. B pesepByap, conepxamuii 125 M3 xunkocty muotHocTho 1760 kr/m3 , 3akauano 224 M3 KUJIKOCTH IJIOTHOCTHIO
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1848 xr/m3 . OnipeenuTh IIOTHOCTD TMOTYYHBIIEHCS CMECH.

4. Ionblii cranbHOM map paguycom 100 MM ¢ BHyTpeHHEN NMOJOCTHIO paguycoM 20 MM UMEET TeMIepaTypy BHyTpEeHHEN
nosepxHocTy 100 °C, BHemHel noBepxHocTH 20 °C. OnpenenuTs 0OJHOMEPHOE TEMIIEPATYPHOE IOJIE AT CTaIbHOTO
TIOJIOTO IIapa MPH TPAaHUYHBIX yciaoBusax mepBoro poaa (I'Y 1). lano: 1. 'eometpudeckue pazmeps! (puc. 1) — paanyc
BHyTpeHHel nmoBepxHocTH R1 = 20 MmMm; — paguyc BHemHel noBepxHoctd R2 = 100 mm. 2. CBolicTBa Marepuana: —
MaTepHal mapa cTallb; — TeTUIONPoBOAHOCTh A = 45 B1/(M-K). 3. 'paHnuHbIe yCIIOBHS: — TeMIIepaTypa BHyTPEHHEH
noBepxHocty T1 = 100 °C; — remnepatypa BHemHel noBepxHocty T2 = 20 °C. HailTu kapTUHY OZIHOMEPHOTO
TEMIIEPATyPHOT'O MOJIs CheprUUECKON CTEHKH VIS Cilydasi, KOTJAa TeMIIepaTypa 3aBUCHUT TOJIBKO OT OAHOM KOOPIMUHATHI.
TermmonpoBoJHOCTh A — IOCTOSIHHAS BelnuuHa. [ paHUUHbIC yCIIoBHsI cOOTBETCTBYIOT 'Y 1 pona.

5. Ilpennoxute 00BEKT IPUMEHEHHUS PE3yIbTaTOB BHIYMCICHUN AJ1s1 POPMUPOBAHUS NPEANIPOEKTHOTO 3a0aHusl.
XKunkocts ABMXKETCS IO TPYOOIPOBOAY, COCTOALIEMY U3 ABYX y4acTKOB TpyO pa3Horo auamerpa. Ha mepBom ydacTke
TpyOst qrameTpom 100 MM, ckopocTh TeueHus 50 cM/c, Ha BTOPOM y4yacTke cKopocTh TeueHust 20 cm/c. KakoB nuamerp
TpyObI Ha BTOPOM y4acTke?

6. Ilpennoxuts 00OBEKT MPUMEHEHHUS PE3yIbTaTOB BHIYMCICHUN A1 POPMUPOBAHUS MPEANIPOEKTHOrO 3ananus. U3
OTKPBITOTO pe3epByapa uepe3 Kpyrioe orsepctue nuamerpom d = 4,5 ¢M B €ro cTeHKe TpedyeTcs NpOoIyCTUTh PacXox
Boabl V = 6 11/c. Onpesienuth: a) kakoi Harmop H obecrieunT 3a1aHHbIN pacXxom; 0) Kak M3MEHUTCS PacXo/, €CIH K
OTBEPCTHUIO MPHCOECIUHUTE BHEIIHUI IWIMHAPHUYECKUNA Hacagok auamerpoM d = 4,5 cM npu BeIuncieHHoM Hanope H.
7. llpennoxuts 0ObEKT NIPUMEHEHHUS Pe3yIbTaTOB BEIYMCICHUN ATl POpMUpPOBaHUS MPeIIpOeKTHOro 3aganus. Kak
W3MEHHUTCS pacXo/, €CIIM K OTBEPCTHIO TUAMETPOM 5 CM MPUCOEINHUTH BHEUTHUHM HMIMHIPUYECKUI HacaJ0K TOTO e
nraMetpa? Hanop Hax nentpom otBepetus 1,2 M. Kakum nomkeH ObITh HANOp, 9YTOOBI Pacxo1, MPOXOASIINIA Yepes3
HACaJIOK OCTAJICS TAKHM JK€, YTO M Yepe3 OTBepCTHe?

Ilpouseoocmse

HHAS - MexXHoJlocu4ecKas npakmuxka

[IK-5.1

Onpepenser
HarpaBJcHUE
PEKOHCTPYKIIUU U
TEXHUYECKOI'0
MEPEBOOPYKEHUS
JIEUCTBYIOLIETO
TEPMUYECKOrO
MIPOU3BOJICTBA, YPOBHS
CIelaJIN3aluy 1
nuBepcudukanum

MMpOn3BOJACTBA HA

B nepuon npakTHKU CTYAEHTHI JOILKHBI H3Y4aTh CIEIYIOINE BOIIPOCHL:

ITo npennpusATUIO B LIETIOM ONPEAEISAET HAIPABIEHUE PEKOHCTPYKLIUN U TEXHUUECKOTO IIEPEBOOPYKEHUS
JEHCTBYIONIETO MPONU3BOACTBA. Brj BhITycKaeMOM 3aBOJIOM MPOAYKIMH, HCTOYHHUKH MTOJTy4aeMOTO HCXOTHOTO
MaTepHaia, TOIUIMBA, SIEKTPO3HEPTHH, BoJoCHaOKeHus. TexHomornyeckas cBsi3b OCHOBHBIX IPOM3BOACTBEHHBIX 1IEXOB.
BryTpuzaBozckoii TpancmopT. Opranuzaiius yrpasieHus 3aBo1oM. [lepcrekTuBbI pa3BUTHS 3aBOJIa M €T0 3HAYCHHE IS
HapOJHOI'0 X03SICTBA U JIJIs1 JAHHOTO ITPOMBIIUIEHHOT'O PaiioHa.

[To n3ygaemomy 1iexy B LIETIOM OINPEAEISET HANIPABIECHNE PEKOHCTPYKLIMU M TEXHHUYECKOTO MIEPEBOOPYKEHUS
JIEHCTBYIONIETO POU3BOCTBA: XapaKTEPUCTHKA TIeUel U TETUIOBOTO 000PYIOBAHUS arJIOMEPallMOHHOT0, IOMEHHOTO U
CTaJICTUTAaBUIIBHBIX 1IEX0B; SHEPreTUYECKHE CBONCTBA MPOAYKIIMU U CBIPhs. CBSI3b C APYTUMH IIeXaMH, OTITYCK
sHeproHocureneil. Cxema ynpaBieHHs HEeXOM. TeXHUKO-3KOHOMHUUYECKHE, SJHEpreTHUecKre okas3areny uexa. [lytn
yJIy4LIEeHHs] TEXHUKO-3KOHOMHMUYECKUX NoKa3arenei. [lepcekTHBhI pa3BUTHsI SHEPIrETHYECKOTO X03sI1CTBA 1IEXa.
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HEPCIICKTHBY,
3¢ HEeKTUBHOCTH
JIEVCTBYIOLIETO
TEPMHYECKOTO
MIPOM3BOICTBA U IMyTeit
MOBBINICHHS
POU3BOUTEIILHOCTH
Tpyna

IIK-6 CnocobeH k aHAIM3Y BAPHAHTOB IKOHOMUHM IHEPTUHM 32 CUET TEIVIOTHI YXOAAIIMX ra30B 0T TEPMUYECKOr0 000PYA0BAHMSI C Y4€TOM COCTABJIEHUS
TeMNEePATYPHBIX TPA(PMKOB TEXHOJOTHYECKHUX ONlepaAlMii TEPMUYECKOiIi 00padoTKHU

Buicokoaghpexmusnvle snepeemuyeckue ycmaHogKku

[1K-6.1

PaspabartbiBaet u
aHAITN3UPYeT
BapUaHThl S5KOHOMHUH
Temia 3a cyeT Teruia
YXOJAIINX Ia30B OT
TEPMHUYECKOTO
obopymoBaHus, 3a
CYET 3aMEHBI
(byTepOBOYHBIX U
TETTOM30JIIUOHHBIX
MaTepHuajoB Ha
COBpPEMECHHbBIE
BBICOKOA((EKTHBHBIC
MaTepHabl

[IpumepHOE mpakTUYeCcKOe 3aJJaHKe K aTTeCTalluu:

1. Paccuwurars 3HaueHust BHyTpeHHero KIIJ[ TeopeTH4ecKoro muKIia ra30TypOMHHON YCTAHOBKH € H300apHBIM
oJIBo/IoM Teriia (0e3 pereHepalin) ¢ Uelbo OLCHKH BIMSHUS TEMIIEPAaTyphl Ta30B Mepe]] TypOuHON Ha BHYTPEHHHN
KIII'TY, s nByx ciydaes : 1) npu TeMiieparype ra3oB nepes TypouHoi t3=600°C. npu TemnepaType ra3os nepej
TypOuHOo# t3=800°C. ocTanbHbIe TapaMeTpbl IPUHATH CIECAYIOIINE: HadaIbHas TeMiepaTypa padouero tena t1=20°C
cTerieHb noBbIeHus Aasnenns =7 sayrpennuit KI1/1 komnpeccopa u TypOunsl nt= 1k=0,85 [IpuHATH Mokazareib
annadatel paBHBIM K=1,4. TelI0eMKOCTh CYUTATh TIOCTOSTHHOM.

2. Jlnst nuKIiia cocrosiero us mpoueccos 1-2 mpu T=const (u3otepma); 2-3 mpu V=const (u30xopa); 3-4 nmpu T=const
(m30Tepma); 4-1 mpu V=const (nu30xopa), Tpedyercs: PaccunraTs naBieHue, yaeabHbI 00beM, TEMIIEPATYPY I
OCHOBHBIX TOYEK HKKJA. /{1 Ka)KA0ro U3 MpoIieccoB OMPEeNUTh 3HAUeHUS TToKa3aTeNel MONIUTPOIIbL, TETIIOEMKOCTH,
BBIYUCIIUTHh N3MEHEHNE BHYTPEHHEH SHEPTUH, SHTAIBIINY, TEIUIOTY U padoty mpouecca. OnpeaeauTs CyMMapHbIe
KOJIMYECTBA MO/IBEIEHHON M OTBEJICHHOU TEIUIOTHI, paboTy 1ukia u tepmudeckoit KITJ. [Tocrponts muki PV u TS Ha
nuarpammax coctostust. [IpuHATH ra30Byr0 MOCTOsIHHYO Bo3ayxa R=287 Jlx/(krK); p1=0,3 MIla, T1=300 K, p2=0,8
Mlla, T3=473 K

3. Omnpenenuts: [Tapamerpst Touek uaeansHoro mukna ['TY, TepMUYecKuii K|, MOIHOCTh TYPOUHBI B KOMIIPECCOPA;
[MapameTpsl Bcex Touek aeiictBuTenbHoro nukia ['TY, npuHsIB BHyTpeHHUE KIIJl TYPOHHBI 1 KOMITpEeccopa
cOOTBeTCTBEHHO : MoiT= 0,87; 10ik=0,85. HauansHble mapamMeTphl BO3ayXa, nocrymnatomiero B kommnpeccop ['TY,
paboratomiero npu p=const, coctasisitoT: pl1=0,1 MIla; t1=20°C. Crenenp nosblieHHus AaBieHus B kommnpeccope ['TY —
=6, Temmeparypa ra3oB nepen coruiamu TypouHsl — t3=700°C. Pabouee Teno obnasaeT CBOWCTBAMH BO3/IyXa,
TETIOEMKOCTh PACCUUTHIBATH TI0 MOJIEKYIISIPHO-KHHETHYECKOH Teoprur. Pacxox Bo3myxa G=2¢105 kr/4.

4. Paccuurath 3HaucHus BryTperHero KII/[ TeopeTHyecKkoro mukia ra30TypOMHHON YCTAHOBKU C H300apHBIM
oJIBOJIOM Ternia (0e3 pereHepaliin) ¢ Heliblo OIeHKH BIMSHUSI TEMIIEPATyphl Ta30B Mepe]] TypOnHOW Ha BHYTPEHHHN
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KILII'TY , ansg aAByX cioy4aeB: IpW TeMIIEpaType ra3oB nepen TypouHoi t3=600°C; npu Temmeparype ra3os mepen
TypOuHo# t3=800°C. OcTanbHble MapaMeTpsl IPUHATH CIeAYIONINe: HadyallbHas Temreparypa padouero tena t1=20°C,
CTelieHb MoBbIeHus Aanenus =7, BayTpenHuii KI1/[ komnpecccopa u typounsl nt= nk=0,85. [IpunsaTs moka3zareib
annabaTel paBHBIM- K=1,4. TeII0eMKOCTh CUNTATh OCTOSTHHOM.

Memoouvl IKCNEPUMEHMATIbHBIX uccne0o8anull 8 menjiooHepzemuke

[1K-6.1

PazpabarsiBaet u
aHaM3UpPyeT
BapUaHTHl SKOHOMHUH
TeIIa 3a CYeT Teria
YXOJSIIIUX T'a30B OT
TEPMHUYECKOTO
obopymoBaHus, 3a
CUeT 3aMEHBI
(byTEepOBOYHBIX H
TETIOM30JIAIHOHHBIX
MaTepuaIoB Ha
COBpEMEHHBIE
BBICOKOA((PEKTHBHBIC
Marepuabl

Bomnpocs! u 3agauu:

[lepeuncnure OCHOBHBIE 3TAIbl IKCIIEPUMEHTA.

Jaiite monaTHe QakTopa U OTKIIMKA.

B xakoM cirydyae SKCIIEpUMEHT SBIISETCS BOCIIPOU3BOIUMBIM?

Uewm xapakTepu3yeTcsl akTUBHBIHN 3KkcriepuMeHT? KakoBbl €ro JOCTOMHCTBA U HEAOCTATKH?

[lepeuncnure OCHOBHBIE 3aa4H MJIAHUPOBAHHUS AKTUBHOTO SKCIIEPUMEHTA.

Uem xapakTepu3yeTCsl TaCCUBHBIN SKCTIEPUMEHT?

Hpez[noxcmb 00BEKT NPUIIOKEHHSI PE3YIbTATOB BBIYMCICHUH U1l JOPMUPOBAHHMS IJIaHA SIKCIIEPUMEHTA:

1. JKuakocTb IBHKETCS 110 TPYOOIIPOBOIY, COCTOSIIEMY U3 IBYX yIaCTKOB TPyO pasHoro auamerpa. Ha mepBom
yuactke TpyOsl auameTpoM 100 MM, ckopocTh Teuenus 50 cm/c, Ha BTOpOM ydacTke ckopocTbh Teuenus 20 cm/c. Kakos
IaMeTp TpyObl Ha BTOPOM ydyacTke?

2. U3 OTKpHITOro pe3epByapa yepes3 Kpyriioe oTBeperre quamerpoM d = 4,5 ¢M B ero cTeHKe TpeGyeTcs MpOoIyCTHTh
pacxox Boabl V = 6 ji/c. Onpenenuts: a) kakoi Hanop H oOecrieunt 3aaHHbIi pacxo; 0) Kak U3MEHUTCS PACXO0J, €CIIN
K OTBEPCTHUIO NIPUCOEIMHUTL BHEITHUN IMIMHAPUIECKUH Hacagok quameTpoM d = 4,5 cM npu BeIYMciIeHHOM Harope H.
3. Kak u3MeHHTCS pacxo/l, €CIi K OTBEPCTHIO IUAMETPOM 5 CM HPHCOEANHUTE BHEIIHUH IIAITHHIPUYECKHI HACAIOK
Toro ke nuameTpa? Hamop Hax nenTpom otBeperus 1,2 M. KakuM 10imKeH ObITh HAop, YTOOBI pacXo/l, MPOXOISIINN
Yyepe3 HacaJI0K OCTAJICS TAKUM e, UTO U uepe3 oTBepcTre?

4. Tlpusmarrdeckast IPSIMOYTOJBHASL eMKOCTb, 3aII0JTHEHHAsS! BOJIOH, HIMEET B MECTE COCIMHEHHsI OOKOBOI CTEHKH C
JTHOM KPWUBOJMHEHHYIO IIJIMHIPUIECKYIO BCTABKY pajiycoM | M, U mupuHoit b = 1,2 M. OnpenenuTs cuimy
HU30BITOYHOTO THIPOCTATHYECKOTO IaBICHUS, AEUCTBYIOIIETO Ha KPUBOJIMHEHHYIO HMIIMHAPHYECKYIO TIOBEPXHOCTD
BCTaBKH, €CJIN HIKHSSA TOUKa KPUBOJIMHEHHOM MOBEPXHOCTH HAX0AUTCA Ha riryoune h = 2,5 m.

5. Omnpenenuts pacxo/ BoIbI V, POTEKAOIEH M0 TOPU30HTATIBHOMY TPyOOIPOBO/LY, IPHU CIIEAYIOIINX HCXOIHBIX
nanHbIx: Hanop H = 4 M, amuua tpy6onposoza | = 52 m, nuametp Tpy6omnposoga d = 100 mm, abconmtoTHas
IepPOXOBATOCTh CTEHOK TpyOompoBoaa A = 1 MM, Temnepatypa Boasl t =20 °C. Yron oTKpeITHS IPOOKOBOTO KpanHa 20°.
[TocTponTs HaOPHYIO ¥ MBE30METPUUECKYIO JTHHHH.

6. OmnpenenuTs MOTEPH TEILIA YEPE3 CTEHKY JUIMHOM 5 M, BHICOTOM 3 M, Tonmmunoi d = 0,25 M, €c/iM Ha MOBEPXHOCTAX
CTEHKH NojyiepxkuBatoTcs remneparypsl t1 =+20 °C, t2 = —5 °C, koappunmeHT TermionpoBogHOCcTH cTeHKH 1 = 0,6

ok wdE




Kon
WHAWKATOpa

Nupuxarop
JIOCTHKEHHUS
KOMIIETCHIIUH

O1ieHOYHBIC cpeacraa

BT1/(M Tpan).

7. CTeHKH TOIKH MMapOBOr0 KOTJIA BHIMOJHEHBI U3 OTHEYITOPHOTO KUpmuya TomuHoi d = 0,25 M. TemmepaTypsl Ha
BHyTpeHHe u BHemrHel noBepxHocTsx t1 = 1350°C, t2 = 50°C. TemnonpoBOAHOCTh KHPITUYA 3aBHCUT OT TEMITEPaTyphI |
=0,93(1+0,00075t). Berauciuth 1 n300pa3uTh B Maciitabe pacnpenesicHie TeMIIEpaTyp BHYTPU CTCHKH Ha PACCTOSHHSX
x1=0,05M,x2=0,1 M,x3=0,15m,x4=0,2 m.

8. B pesepsyap, cogepkamuii 125 M3 KHUIAKOCTH IIIOTHOCTLIO 1760 Kr/M3 |, 3akauano 224 M3 KHIKOCTH IIOTHOCTHIO
1848 xr/m3 . OnperenuTh IIOTHOCT NOJTYYHBIIEHCS CMECH.

HuskomeMnepamyprle dHepecemuyecKkue

YCmaHo6Ku

[1K-6.1

PaspabartbiBaet u
aHaTN3UpPyeT
BapUaHTHl SKOHOMHUH
TeIIa 3a CYeT Teria
YXOJISIIUX T'a30B OT
TEPMHUYECKOTO
00opyoBaHus, 3a
CYET 3aMEHBI
(byTEepOBOYHBIX H
TETIOM30JIIIHOHHBIX
MaTepuaIoB Ha
COBpEMEHHBIE
BBICOKOA(EKTUBHBIC
Marepuabl

Bormpocs! 11 caMoCTOSTEIbHON MPOPa0OTKU:

1. Knaccudukanusi KpHOreHHBIX U XOJOAMIBHBIX YCTaHOBOK. TeruioBasi TpaHchopMaIusl.

2. O0macTy UCIIOIB30BaHMUS TETIOBBIX TPAHC(HOPMATOPOB

3. OOt MPUHITHI OXJTKICHHS

4. Knaccudukanus TeIuioBbIX TpaHCPOPMATOPOB

5 uknnueckene u HenuKiInueckue npouecchl. Llukna KapHo co ctarimoHapHBIME MpolieccaMu
6.KackanHble 1 pereHepaTuBHBIE TEIUIOBBIE TPaHC(HOPMATOPHI

7. DkcepreTH4ecKuii MeTo ] aHau3a paboThl TEIUIOBBIX TpaHC(HOPMATOPOB

8. Cxema njeaibHOTO MapOXKUIKOCTHOTO TeryioTpancopmaTopa. Y ienbHbIe 3aTpaThl paboThI.
9. XapaxTepHble SHEPTeTHUECKHE 30HbI B HU3KOTEMIIEpaTypHOi obiacTu

10. XapakTepUCTUKU KPUOATEHTOB U XJ1aJI0aT€HTOB

11. PeanbHbIi TapoXKUIKOCTHBIN TEIIOBOI TpaHC(HOPMATOP. DHEPreTUIECKUE XapaKTEPUCTUKH. X OJOVITBHBIH
KO3 HUITHEHT

12. Ilpouecc apoccenupoBanus. Juddepentmansasiii npoccens — 3 dext [xoyns — Tomricona. MaBepcusi.
13. Kpuopedpmwxkepatop JInnae. DuepreTudeckuii 6ananc kpuopedprkepaTopa.

14. N neanbHbIE TIPOIECCHI OKIDKCHUS M 3aMOPAKUBAHUS Ta30B

15. brouHas cxema BO34yXOpa3AeIUTENbHON YCTAHOBKHU

16. Oxwxurens JIunne.

17. Kasunuki Knona, I'eiimanara, Kamuis

18. TexHUKO — 3KOHOMHUYECKOE COMOCTABIEHUE 0)KHKUTEIBHBIX [IUKJIOB

19. bunapusie cmecu. 3akonsl Payis, JlansTona u KonoBanoBa ajst OMHapHBIX CMeCEH.
20.Ucnapenue OMHApHOH cMecH

21.Jlednermanust OMHAapHOI cMecH

22 Pextudukanus. YcTpoiHcTBO peKTUHUKATMOHHON KOJIOHHEI

23.PaboTa KOJOHHBI IByKPaTHOH PEeKTH(HUKAIMH BO3/IyXa




Kox Nupuxarop
JHMKaTOpa JIOCTHKEHUS OrneHo4HbIe CpeCcTBa
KOMIIETEHIINN
24 KoMnaHOBKa BO3yXOpa3AeUTENbHBIX YCTAHOBOK HI3KOTO TaBJICHUS
25.I1pon3BoACTBO MHEPTHBIX I'a30B
26.CucreMsbl TpaHCIIOPTA U pacIpeaesIeHns IPOAYyKTOB pa3esieHus BO3LyXa
[IpumepHOE MpakTUYECKOE 3aJaHUE K aTTECTALlUU:
1. PaccuntaTh cxeMy aMMHUAYHOU OAHOCTYIEHHOW KOMIIPECCUOHHON XOJIOIUIbHOW YCTAHOBKH AJIA CIACAYIOLIUX
YCIIOBHI: 331aHa XOJIOAOMPON3BOAUTENRHOCTh Q0 , TeMIepaTypa XJIaJJOHOCHUTENS Ha BXOJIE — BBIXOJIE W3 HCIIAPUTENS
B QO0, KBt Temnepatypa Temneparypa oxJaxaarouen
XJIaJJOHOCUTENS (BXO[, BOJIbI Ha BXO/IE — BBIXOJIE U3
BBIXOJI B NCTIAPUTEIh) KOHJICHCaTOopa
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. [Map-dpeon-12 npu temneparype t1 =-200C mocTynaeT B KOMIIpeccop, T1e aquadaTHO CKUMAETCS J0 NaBICHHS, IPH
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KOTOpPOM €ro Temrieparypa ctanoButcs pasHoit t2=200C, a ctenens cyxoctu napax x1=1. 13 kommpeccopa ¢ppeon
MOCTYNAeT B KOHJACHCATOP, IJIe IIPH MOCTOSHHOM JIaBJICHHH 00paIaeTcs B X UJAKOCTh MPU TEMIISPAType KUTICHUSI, TTOCIIS
4yero aauabaTHO pacIIupseTcs B Apoccee A0 Temreparypsl t4=tl. OnpenenuTb X0M0MIbHbIA KOAPHUIIHECHT
YCTaHOBKH, MacCOBBIH pacxoj (peoHa, a TakKe TEOPETHYECKYIO MOIIIHOCTh MPUBOIA KOMIIPECCOpa, eCIin
XOJIOJIOTIPOU3BOIUTEILHOCTE YecTaHOBKH Q=280 kBT. M300pa3ute cxemy ycTaHOBKH U e¢ UK B TS- u hS-nauarpammax.
3amavy penuTh ¢ IOMOIIBIO TaOIUIIBI TAPAMETPOB HACKIIIECHHOTO Tapa ¢ppeoHa-12.

3. Bo3aymHas XxonoauibHas MalllnHa IPOU3BOAUT JieH npu Temneparype -30C u3 Bojasl ¢ Temneparypoit 100C.
BcacpiBaemslit B koMmripeccop Bo3ayx uMeet Temmneparypy t1=-100C, naienue p1=0,098 MIla u cxxumaetcs 10
naenenus p2=0,4 MIIa. 3atem BO3ayX NMOCTYNAET B XOJOAWIBHUK U TaM OXJIaxkaaercs 10 TemmnepaTypsl t3=200C.
Pacxon Bo3myxa pasen 1000 M3/4 npu HOpMaJbHBIX yCIoBHAX. ONpeAeuTs XOIOMIBHBIN KOXQPHUIUEHT YCTAaHOBKH,
TEOPETUIECKYI0 MOIITHOCTh IPUBOJIa KOMIIPECCOPa M KOJIMYECTBO JIbAa MOTYYEHHOTO B TEUEHHUE Yaca.

4. AMMuavHas XOJOAWIbHAs YCTaHOBKA MU TeMIepaType KuneHus xjaagareHTa t1=-200C u temneparype ero
koHaeHcauuu t2=250C umeeT xonogonpon3BoauTebHOCTs Q0=200 kBT. Onpeaenuts XonoAuIbHBIN KO3 duimeHt
YCTaHOBKH, MAaCCOBBII Pacxo/] XJIaJlareHTa, a TakKe TEOPETHYECKYI0 MOIIIHOCTh PHBO/Ia KOMIIPECCOPA, €CII N3BECTHO,
YTO Map aMMHaKa MoCJie KOMIIPECcopa CTAHOBHUTCS CyXMM HaCHIIEHHBIM. 1300pa3uTh cxeMy yCTaHOBKH | e€ UK B T,S
— IMarpaMme.

5. IlapoBasi KOMIpECCHOHHAs YCTaHOBKA C IPOCCEIBHBIM BEHTHUJIEM HCIIONIB3YeT Mapbl HU3KOKHUIISIINX KUAKOCTEH.
Kommnpeccop BcackiBaeT BlaKHBIN HACBIIICHHBIN ITap CO CTEMIEHBIO CYXOCTH X1 M C)kMMaeT ero afauabartHo. [IpeBparias B
CYXOH HacBIIIEHHBIH Map Npu JaBJICHUH, COOTBETCTBYIOIIEM TeMIIepaType HachleHus (konaeHcanun) 12=t3=25°C. U3
KOMIIpeccopa Map XJIaJoreHTa MoCTynaeT B KOHAEHCATOP, I/I€ OH NMPEBPAILACTCs B )KUAKOCTh, KOTOPasi IPOXOIUT Yepe3
JPOCCENbHBIN BEHTHIIb, BCIEJACTBHE YET0 KUAKOCTh YaCTHYHO HCTIApsIeTCs, a ee TeMIleparypa MmoHmxkaercs Jo t1=t4=-
5°C. IIpu 310ii TeMIIepaType XJIaJareHT MOCTYNAeT B OXJIaXKJaeMoe NoMeleHne (pedprkeparop) riie BOCIPUHUMAET
TEIJI0, ¥ UcHapsiercs, 00pasysl BIaKHBIA HACHILICHHBIN ITap CO CTENEHBIO CYXOCTH X1 M CHOBa HampaBisieTcs B
komrpeccop. OnpeaenuTs: YAeTbHYIO XJI1aJ0POU3BOIUTENBHOCTD, 0 (k/[/KT), 4acoBoii pacxoj xnagoreHTa, Guac
(1/49), TEOPETHUUECKYIO MOIIIHOCTh KoMIipeccopa, N1 (kBt); Temno, otnanHoe B KoHaeHcarope, q (kJIk/Kr), X0noauIbHbINH
KO3 PHLIMEHT, €; XONOMIbHBIN Ko duumeHT nukiaa KapHo B nHTepBasie TeMueparyp AaHHOro nukia, eK, eciu
WM3BECTHBI: HAMMEHOBaHME Xyanorenra — NH3 (amMmMuak) u xmagompou3BoauTelbHOCTE — Q=50 kBT. Pe3ynsraTer pacuera

MIPEACTaBUTHL B TAOJHIIE.

Ilpouszeoocmeennas - HayuHO-UCCIe008aMeNbCKASL paboma

I1K-6.1

‘ PazpabatbiBaet u

‘ ConepxaHre HayYHO-HCCIE0BATENILCKON paboThl ONpeieNnseTcsl TEeMaTUKON BBITYCKHOM KBAJIH(PMKALMOHHO# paboThI
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COBPEMEHHBIE
BBICOKO?((PEKTHBHBIC
Martepuabl

CHCHI/I(bI/IKI/I H3y‘laeMOfI CTYACHTOM IIPOrpaMMBlI.

[lepeuens 00OmMKX HAIIPaBIEHU HAYIHO-UCCIIEOBATEIHCKOW PA0OTH MarUCTPOB:

1. TlepcrnekrtuBHBIC TPOGIEMbI 3)(HEKTHBHOTO UCIIONB30BAHUSI MATEPHABHBIX PECYPCOB U SHEPTUH B MIPOMBIIILICHHBIX
TCIVIOTEXHOJOTHYECCKUX CUCTEMAX.

HHuTeHCHBHOE SHEProcOEpeKEHUE U IKOJIOTHS B TEIUIOTCXHOJIOTHH.

Pazpabotka sHepro- u MarepuanocOeperalonix TEXHOIOT i IPOU3BOCTBA.

OT6Op HCTOYHHUKOB SHEPTHU, SHEPTOHOCUTEIICH, KOHCTPYKIIMOHHBIX MaTePHATIOB.

Pa3paboTka TepMOAMHAMUYECCKH UACATBHBIX U TEXHHICCKH PEATU3YEMbIX TETUIOBBIX CXEM.

Br160p 3¢ (hekTHBHBIX TEMIOTEXHNUECKUX MPUHIIMIIOB OPraHU3aluy TEXHOJOTHYECKOT0 Mpolecca.
DHEPro’KOHOMHUYECKas ¥ TEIMJIOTEXHUUECKAs ONTUMH3AINS BHICOKOTEMIIEPATYPHBIX MPOIECCOB.

Pa3zpaboTka u co3naHue SHeproMaTepruanocOeperarwImx U 3K0J0rHIeCKU 0€30MacHBIX MOJIEIICH MPOU3BOICTBECHHBIX
CHCTEM M 000PYIOBaHHS HOBOTO MOKOJICHHUSI.

9. Paspa6orka 3(p)(eKTUBHBIX IIPUHIIMIIOB TIOCTPOEHUS CXEM TEXHOJIOTMYECKHX PEAKTOPOB U DIIEMEHTOB
TETIOUCIIONB30BAHMS 32 CUET TETIa YXOSAIIUX Ta30B OT TEPMUYIECKOTO 000pYOBaHHS, 32 CUET 3aMEHBI (PyTepOBOYHBIX
Y TETUIOM30JSIIIMOHHBIX MATEPUATIOB HA COBPEMEHHBIC BRICOKO3()(DEKTHBHBIC MAaTEPHAITBI.

©OND A WN

Pacuemui napamempoes u cxem menjioeblx eﬂekmpocmaHuuﬁ

[1K-6.1

PazpabarbiBaet u
aHaIM3UpyeT
BapUaHThl SKOHOMHHU
TeIIa 3a CYeT Teria
YXOSIIUX I'a30B OT
TEPMHUYECKOTO
ob0opyoBaHus, 3a
CYET 3aMEHBI
(GyTepOBOYHBIX U
TETUTOM30JIIIUOHHBIX
MarepuaIoB Ha
COBpEMEHHbBIE
BBICOKOA((PEKTHBHBIC
Marepuabl

[IpumepHOE MpaKkTHUECKOE 3a1aHUE K aTTECTALUH:

1. Tloctpouts mporiecc paciupeHus napa B TypOHHE ¢ HCTob30BaHreM H-S-nuarpamMmbl BiaxHoro napa. M3sectHo,
YTO TypOHMHA COCTOMT YacTeld HU3KOT'0, CPETHETO U BEICOKOTO JaBJICHNUS, KOTOPBIE Pa3/IeieHbl APOCCEISIMH.
OTHOCHUTENBHBIN BHYTPEHHUH K.I1.1. YacTed Typouns! 0,96, 0,84, 0,77 cooTBeTCTBEHHO, K.11.1. Apoccenei 0,98, 0,94,
0,86. JlaBnieHue reperpeToro mnapa Ha BXoe B TypOHHY Iepel 0TCeYHbIM apocceneM cocraiser 13 Mlla, temnepaTypa
550°C. MmeroTcs ABa peryaIupyeMbIX 0TOOpa: EPBBIA — Ha BBIXOJIC U3 YaCTH HU3KOTO AaBieHus npu 1,3 Mlla
HaNpaBIAeTCs MOTPEOUTENIO HAa TEXHOJIOTHUECKHE HYK/IbI, BTOPOH — Ha BBIXOJIE U3 YaCTH cpeaHero aAasieHus npu 0,2
Mlla Ha TertodukanmoHHbIe HYKABI. JlaBeHne B KOHAEHcaTope 3a TypOuHO# coctasmseT 3,5 klla.

2. PaccuuTaTh pacxoj napa Ha MoJ0rPeBaTelb BEICOKOTO JAaBJIECHHsI, BCTPOEHHBINH B CUCTEMY PEr€HEPATHBHOTO
nojorpesa nutarenbHoi Boasl (PIIIIB), paboratomero npu 3aganneix napamerpax. Jlasnenne napa 1,3 Mlla npu
temnepatrype 250°C. [laBnenue nuratenbHoi Boas! Ha Bxoae 15 MIla npu temneparype 160°C. Henorpes Boas! B
[oIoTpeBaTesie 10 TEMIIEPATyPhl HACBHIIICHHS TPEIOLIETo mapa NpuHITH paBHBIM 8°C. OxnaxaeHne napa B
MoJIorpeBaTesie HUKE TeMIepaTyphl HachlleHHs NpUHATh paBHBIM 2°C. Pacxon nurtarensHoOM Bosbl 80 Kr/c.

3. PaccumTaTh TPEXCTYNEHYATYIO CXEMY CHCTEMbI PETEHEPATUBHOTO 110J0rPEBa MUTATEIBHOM BOJIbI B [IOI0TPEBATENSX
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BBICOKOTO JaBJIE€HHUS C KaCKaJIHOM CXeMOM CliMBa KOHJEHcaTa napa. Paccuntars pacxoj mapa Ha KaxK/Iblil To10rpeBaTeb.
Hasnenue napa B [IBJ[1, IIBA2, [IBJI3 pasno 4,8 MIla, 2,7 MIla, 1,5 MIla cootBercTBeHHO0. TemnepaTypa napa Ha
Bxoxe B [IBJI1, [IBJ12, TIB/3 pasua 350°C, 292°C, 258°C cootBeTcTBeHHO. Temmneparypa nuTaTeaIbHOM BOJBI HA BXOJIE
B [IB/I3 cocraBnsier 160°C, Ha Beixone u3 [IBJ[1 250°C. Pacnipenenenne Temmneparyp Boasl B cucteme PIIIIB nmpunsTh
paBHOMEPHBIM (JIMHEHHBIM). OXJIaXKIEHUE Mapa B MOIOTPEBATENIC HUKE TEMITEPaTyphl HACHIIICHUS TPUHSTH PABHBIM
1°C. Pacxox nuratensHO#M Boabl 120 kr/c. OOBSICHUTH IPEUMYIIECTBA MHOTOCTYIEHUATBIX CXEM.

4. PaccumTaTh PACXOJ IPEIOLIETO Mapa Ha Jea’paTop €CIIM U3BECTHBI CIIEAYIOIINE JAHHBIE: PACXO]I IUTATEILHOM BOIBI

W Dy _ 10
= 120 xr/c ipu TeMrnepaType HACBILICHUS B JleadpaTope; BHYTPH CTAHIMOHHBIE oTepu Y™ = 1% OT cymMMapHOTO

D .
pacxoza Bobl (YCIOBHO IIPUHATHI U3 €a’paropa); Bo3Bpar Konaencara  'PA y3 momorpesaresieil BHICOKOTO JaBIeHHs
KOHI
21,67 kr/c ¢ sutansnuein  BA = 848 kJ[/KI; BOCIIOJHEHHE YTEYEK CETH IPOM3BOJUTCS XMMUUECKU OYMIIIEHHON BOJIOM

D H Dllg?l-m

XOB ¢ sHTampnUer = XOB = 153 k/[k/KT; BO3BpaT KOHAEHCATa OT MPOMBIIIIEHHOTO TOTPEOUTENS

KOH,
H I

30 xr/c, ¢

A D
SHTAIBITUEH 398 kJIK/KT, Ipy 3TOM IOTpeOUTENb HE BEpHYI 7% KOHAEHcaTta; mpoayBka kotaa ™ =1,2% ot

nap P nap
pacxoja MUTAaTeJILHON BOJBI. B IeadpaTop MOJAIOT rperomuii map A ¢ gasnenneM A = 0,6 MlIla npu temneparype

THaP . D . KOHJT,
2 =240°C 1 KOHJIEHCAT [TOCJIE CHCTEMBI MIOI0rpeBaTeNeil HU3KOro aapjienus 104 ¢ suranenuenn A = 605

kJIx/KT.

5. Topsyas Boja Ha oToruieHue nogaercs or TOLL Kk TEemIoBOMy MYHKTY JKHJIOTO paifoHa U BO3BpAIIAeTCst 00OPaTHO MO
TpyOoIpoBoaamM auamerpom 426/400 MM 1 anuHON 7 KM Kaxapli. CKOpOCTh ABMXKEHUS BOJIBI B 00paTHOM
tpybonposoze 1,4 m/c. Temnepatypusiii rpaduk 150/70. [Ins Toro, 4ToObI TeMIepaTypa Bojbl B TpyOONnpoBoax He
CHIDKaJach OOJbIle, 9eM Ha 3 rparyca, MOHTUPYIOT TEIIOBYIO M3OJISIHI0. PaccuuTaTh TONMIMUHY CIOS U30JIALNH IS
JIBYX CITy4aeB: U3OIIALUS U3 MUHEPAIBHOM BaThl U U3 0a3aJIbTOBOTO BOJIOKHA. OIEHUTh SKOHOMUYECKYIO 3 (EKTUBHOCTD
M30JIATIMH (TI0 3aTpaTaM Ha TOIUIMBO 3a MEPHUO/ SKCIUTyaTaItuy u3osmun). OCHOBHBIC qomymieHus: CIuTaTh, 4TO
TEIJIOBBIC TTOTEPU KOMITCHCUPYIOTCS CKUTAaHUEM TOIIMBA B KOTEIHHOM ycTaHOBKE C K.11.1. 80%. Cunurath, 4T0

KO3 (OUITUEHTHI TETIO0TIA4X 0LOC B OKPY>KAOIIIYIO CPETY OAMHAKOBHI JIJISl IPSIMOTO M 0OPAaTHOTO M30JIMPOBAHHOTO U
HEW30JINPOBAHHOTO TPYOOITpoBoI0B U paBHbI 10 B1/(M2-K). TepMuyecKkuM CONPOTHBIEHUEM MaTepHasa CTEHKH TPYObI
npeHedpeyb, TEMIIEpPaTypy CTEHKH CUUTATh PaBHOH TeMIiepaType TeIIoHOcuTeNs. Temonepeaady pacCUuThIBaTh B
MPHUOIKEHUH TJIOCKOH CTEHKH.

6. OnpenenuTs CyTOYHYO SKOHOMHMIO TOIUIMBA, MOJIYYEHHYIO B PE3YJIbTATE 3aMEHBI TYPOOYCTaHOBKH, paboTaroIei
IIpY Ha4aJIbHBIX MapameTrpax napa p1=3,5 Mlla, t1=450°C Ha ycTaHOBKY C HauaJIbHBIMH NTapaMeTpami napa p1=30
MIlIa, t1=650°C. JlaBnenus napa B KOHAeHcaTopax onuHakoBoe p2=4 klla MomuocTs ycranoBku N=50 MBT, Teriora
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cropanus Tormnea QpH =30 MJIx/kr, a KIIJ] maporeneparopos: craporo nur=0,8 u Hoporo nrr=0,9. [TorepssMmu Bo Bcex
OCTaJIbHBIX YaCTIX TYPOOYCTaHOBKH MPEHEOPEYb.




