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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CniocoGeH yuacTBOBaTh B pa3pabOTKe OTACIbHBIX Pa3aesioB MIPOCKTHO-KOHCTPYKTOPCKUX
U TEXHUKO-9KOHOMHUYECKHX PACUeTOB CUCTEM 3HEProoOecnedeHus MpeaApusITH Ha OCHOBE
HOPMAaTHUBHOM JOKYMEHTAIIMU C UCIIOJIb30BAHUEM COBPEMEHHBIX TPOTPAMMHBIX CPEJICTB
NJI-2 Berauciisier OCHOBHBIE COCTABJISIFOIINE YHEPTETHUIECKUX OATAHCOB TEXHOJIOTHIECKIX
CXeM M 000pyAOBaHUS
N ]1-3 BoinonHseT TeroBble U THIPAaBINYECKHUE PACUEThI CUCTEM TEXHOJOTUUECKUX CUCTEM,
MIPOLIECCOB U 000PYAOBAHUS

2. IIK-3 Cnoco0eH yuacTBOBaTh B pa3pabOTKe MEPOIPUITHI IO SHEPTO- U PECYPCOCOSPEKEHHIO B
cucTeMax IHeproodecrnedeHrs IPOMBIIIJICHHbBIX NPEANPUATUN 1 00BEKTOB KHUIUIIHO-
KOMMYHaJIbHOM c(hephl C OLIEHKOW UX SHEPreTUYECKON, IKOHOMUYECKON U IKOJIOTUYECKOU
a3 dexTuBHOCTH

NJI-1 IIpoBOIUT OLIEHKY SHEPIe€TUYECKOM, SKOHOMUYECKOM U IKOJIOIHUYECKOM

3¢ (EeKTUBHOCTH TEIUIOTEXHUUECKUX CUCTEM

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanmzanuu: ITncemenHast pabora
1. Konrponbnas pabora Ne 1 (KonTtposbhas pabota)
2. KontponbHas padota Ne 2 (KonTtponwsHas pabota)
3. KonrtponbHas padota Ne 4 (KonTtponbHas pabota)
4. Tect Ne 1 (TectupoBanue)
5. Tect Ne 2 (TectupoBanue)

®Popma peanmszanuu: [IpoBepka 3axanus
1. Konrponbnas padora Ne 3 (KonTponbHas pabota)

®opma peanuzaruu: CmemanHas popma
1. lenoBas urpa ([lenoBas urpa)

BPC aucuuniauHbl

8 cemectp

Beca KOHTpoIbHBIX MeponpusATHil, %

Nunekc KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pazngen nucumimHe KM: 1 2 3 4 5 6 7

Cpok KM: 4 8 10 12 13 15 15

Bsenenue

Beenenne. Knaccudukanus cucrem u
000py/1I0BaHuUsl IPU MTPOU3BOJICTBE,




TPaHCMIOPTUPOBAHUU U TTOTpeOaeHun TOP Ha
HNpEeaIpUATUI

OCHOBHBIE OIIPECACIICHUA

3anacel, MacTaObl U 3G (HEKTUBHOCTH
npou3BocTBa U norpedienus TOP na
PEIPUSATHH

DHeprocHabkeHue

DHeprocHaOXeHHEe NPEANPUATHS OT UCTOYHUKA
JI0 IOTpeOUTENSl. DIEKTPO-, TEIIO-, BOJIO- U
TOTJTMBOCHAOKCHHE.

DHeprobanancel npeanpusaTuil. [loasTus

Hasznauenue, BUIbI, METOAbI M CIIOCOOBI
COCTaBJICHHS OAJIAHCOB MPEATIPHUITHI

DHeproodecneueHne mpeIpus THA

DHeproobdecnieueHne MpeIIpUsTHIA.
MartepuanbHble, TEIJIOBbIE, JHEPTETUUECKUE U
IKCepreThyecKkrne OaJaHchl, MOKa3aTesu

s dexTrBHOCTH HcTONB30BaHUS TOP
HSHEPreTUYECKNX 0OHEKTOB

[Torepu

TenoBbie, AIEKTPUUECKUE U THIPABINYCCKUE
norepu, 3pPeKTUBHOCTH TPAHCIIOPTUPOBAHUS
SHEPTUU B TEIUIOBBIX U AIEKTPUUYECKUX CETSIX

DHeproOagaHChl TEXHOJIOTHYECKUX O0BEKTOB

MartepuanbHble, TETIOBbIE, JHEPTETUUECKUE U
IKCEepreTHYecKkrne OaJaHChl, MOKa3aTelH

3¢ (HeKTUBHOCTH HCTIONb30BaHust TOP
TEXHOJIOTHYECKHX O0HEKTOB

DHeprobanancsl 00bekToB JKKX

MarepuanbHbie, TEMIOBBIE, YHEPTETUUECKHE
OanaHcel, Toka3aTenu 3(p(HEeKTUBHOCTU
ucnonb3oBanua TOP Ha 00bekTax JKKX

DHepreTudyeckrue 00cIe10BaHus

Mertoapbl, criocoObl U cpeacTBa cOopa,
00paboTKy U aHanu3a HHGOPMaIUH O
notpebnenun TOP npu npoBeneHnu
SHEPreTHYecKoro o0cae10BaHus IPEeIIPUITHS

[IpoGnemsl u mepcriekTUBbI motpedsienus: TOP

[Tpo6nems! 1 nepcnekTuBb! noTpednenus TOP
B dHepreTuke, TexHosoruu u KKX

Bec KM:

15

15

15

15

15

15

10

$06m1as gacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund




BPC kypcoBoii padoTbl/poeKTa

8 cemectp
Beca KOHTPOJIBHBIX MEPONIPHUITUH, %o
Nunexc KM-1 KM-2 KM-3
Pa3nen nucuumninHb

KM:

Cpox KM: 4 8 14
CocrapiieHre TPUHIUITAATHHON CXEMBI TEeTIJIOCHA0KESHUS +
MartepuanbHbIiA U TETUIOBOM OaJIaHCHI +
Pacuer nokasareneii sHeproshHekTuBHOCTH +
Odopmnenue PII3 u rpaduueckoro marepuana +

Bec KM: 15 30 55




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-2 NJ-2mx-2 Boruucnsier | 3naTh: Tect Ne 1 (TectupoBanue)
OCHOBHBIE  COCTAaBJIAIOIINE | OCHOBHBIE TEPMUHBIL, KonTponbnas padora Ne 1 (Kontponbhas pabota)
SHEPreTUYECKUX ONPEACIICHUS U MOHITHUS Kontponbnas padota Ne 2 (KontponsHas padbora)

000pyI0BaHUs

TCXHOJIOTHYCCKUX CXEM U

IIPUMEHUTEIBHO K
JJIEMEHTaM M CXeMaM
TEIJIO3HEPreTUYECKUX U
TETTOTEXHOJIOTUIECKUX
CHCTEM, TEIUIOBBIM CETSM,
cucreMam
9HEpProcHa0XKEeHHUs;
MepevYeHb U OCHOBHOE
coJiepKaHue HOpMaTHBHO-
MPABOBBIX M HOPMATHBHO-
TEXHUYECKUX JIOKYMEHTOB,
CoJIep KalIiX HOPMAaTUBHBIE
MoKa3aTesu, Heo0XouMble
JUTSL pacyeTa Wiu
UHCTPYMEHTAIBHOTO
orpeeNneHus
COCTAaBIISFOLINX
SHEPTOOaTaHCOB
HNpEANPUATHI
(motpeOuTeneit) npu ux
MPOEKTUPOBAHUH,
IKCIUTyaTaIu,




MOJEpHU3ALIUA U
PEKOHCTPYKITUH.

VYMeTh:

paccYMTHIBATh OCHOBHBIE
COCTABJISIOIIHC
SHEPTreTUYECKUX 0aIaHCoOB
TCXHOJIOTHUYCCKUX CXEM U

000pyI0OBaHUS.
I1K-2 N-3rk-2 Brinonnsier | 3HaTh: Tect Ne 2 (TectupoBanue)
TETUIOBBIC U | IPUHIIMITBI ITpoIiecca JenoBas urpa (JlenoBas urpa)
TUAPABIMYECKUE  PACUEThl | TPOU3BOJCTBA, IIEpEIayH, Kontponbnas padota Ne 3 (KontponsHas pabota)
CHUCTEM  TEXHOJIOTUYECCKHX | pacrpe/ieCHUs U
CUCTEM,  IPOLECCOB U | MOTpediieHus
00opynoBaHUs AJIEKTPOIHEPTUH, TETUIOTHI,

X0JI0/1a, C’KAThIX ra30B, Mapa
U KHUJIKOCTEH, OCHOBBI
KOHCTPYKTHUBHOTO
BBITIOJIHEHUS DJIEMEHTOB
TEIIOBEIX CETEH,
3JIEKTPOCHA0KEHUS
MpEANPUATHH,
MPUHLIUINAAIIBHBIE CXEMBbI
THUTIOBBIX CHCTEM
TOTUTMBOCHAOKEHHSI,
TEeII0CHAOKEHNS,
XOJIOAHOTO U TOPSIYETO
BOJOCHA0KEHMS, CHAOKEHUS
C)KaThIMU ra3aMM CETEH U UX
OCHOBHBIE KOHCTPYKTHBHBIC
U PEXXUMHBIE MTapaMeETPhI;
YmMeTh:

CTPOUTDH TUIIOBBIE CXEMBI,
MIPOIIECCHI U ITUKIIBI B




TEPMOAMHAMHYECKUX
nuarpammax (ha3zoBoro
COCTOSIHMSI pabOyYUX TeN U
00pabaThIBa€MBbIX BEILIECTB U
MaTepHUasoB, IPOCKTHPOBATH
TUTIOBBIE
TEIUIOPHEPTETHYECKHUE U
TEIUIOTEXHOJIOTHYECKUE
CUCTEMBI Ml KX DJIEMEHTHI.
paccuuThIBaTh, MOAOUPATH U
BBIOMpATh TUIIOBOE
000pynoBaHUE, PEKUMbI
paboThl U TapaMeTpbl
TEIUIOPHEPTETHUECKUX U
TETUIOTEXHOJIOTHUECKUX
CUCTEeM U 000pyIOBaHUS:

I1K-3

N-1nk-3 IIlpoBoguT oreHky
DHEPIreTUYECKOH,
SKOHOMHUYECKOU 3
JKOJIOTMYECKOU

s dexTuBHOCTH
TEIUIOTEXHUYECKUX CUCTEM

3HaTh:

TEPMHUHOJIOTHIO
HHEPreTUIECKOM
o0cIieI0BaHNH, IKCIPEcc- U
yriy0JI€eHHOM DHEpProayanuTte
00BEKTOB Pa3TUIHOTO
Ha3HAYCHUS,;

METO/IbI OIIEHKU COCTOSTHUS
SHEProxX035KCTBA,
MacIITaboB U

s dexTuBHOCTH
ucnonb3zoBanus TOP Ha
o0BeKTax, pa3paboTKu
pe3epBoB d3koHOMUM TIP.
YMeTs:

pa3pabaTbiBaTh CXEMBI
TETUTOTEXHOJIOTUIECKHIX

Tect Ne 1 (TectupoBanue)
JlenoBas urpa (Zlenoas urpa)

Kontponbnas padota Ne 4 (KontponsHas pabota)




CHUCTEM U CUCTEM
KU3HEIESITEIIbHOCTU
MPOMBIIUIEHHBIX
MPEeAnpUsATHI 1 00BEKTOB
KUJIMIIHO-KOMMYHaJIbHOM
cdepbl C yUeTOM BHEAPEHUS
MEPOIPUATHHI IO IHEPTO- U
pecypcocOeperkeHUIO.




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Teer Ne 1

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBeleHHs] KOHTPOJIbHOI0 MEPONPHUATHN: BBIOOpP BEpPHOIO OTBETa U3

MMPEATIOKEHHOT'O CIIMCKa

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

«TepMuHOJIOT s, OCHOBHBIE BH/JIbl, CXEMbI, THIIOBOE O0OPYAOBAaHUS TE€JI0IHEPIETUUECKUX U
TEIJIOTEXHOJIOTMYECKUX CUCTEM IPEITPUSATHI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE  TEPMMHBI,
OIIpeIeTICHUS " HOHSATHUS
NPUMEHUTEIBHO K JJIEMEHTaM U
CXE€MaM TEIUIOOHEPIeTUYECKUX |
TETUIOTEXHOJIOTUYECKUX  CHUCTEM,
TEIUIOBBIM  CETSIM,  CHUCTEMaM
HSHEPrOCHAOKECHUS;

1.1.  Kakas U3 npuBeJCHHBIX 3aBUCUMOCTEN
COOTBETCTBYET CIy4ar0 KOHBEKTHBHOI'O TEIIOOOMEHa
MIPH BBIHY)KJICHHOM TYpOYJIEHTHOM TEUSHHH KHUJIKOCTH?
a) Nu=0,664 Re-0,5Pr0,33

0) Nu = 0,5(Gr Pr)0,25(Pr/Prct)0,25;

8) o= 1,34 [A3p2r/(nAtH)]0,25.

2) Nu = 0,023 Re0,8Pr0,43;

3HaTh: METOABI OIICHKU COCTOSHUS
HHEProXo3sMCTBa, MacmTaboB U
3O PEKTUBHOCTH  MCIOJb30BaHUS
TOP Ha oObekrax, pa3paboTku
pe3epBoB 3koHOMUU TOP.

1.2. Kako(n)e u3 BeIpakeHUH 1103BOJIAE(10)T pacCunuTaTh
MPUOIMKEHHO YIEIbHYIO H300apHYI0 SHTAIBITHIO
neperpeToro napa padbouero teia B 001aCTH, €Ciu 3a
TOYKY OTCYETa MPUHATH TeMIepaTypy kuakoctu t0?

a) hrm = r(t0) + crtrm;

0) him = Cx(t —t0) + r(tu) + cn(tom — tu);

6) hrmt = cre(tmun. — t0) + r(tu) + Cx(tu — tmn) + r(tu) +
cn(tnm — tu);

2) hmm = [1/(tr — t0)]] cr(tr) dtrs. + r(tmm) + [1/(tu —
trur)]JCox(bx) dix) + r(tu) + [1/(tmn — tu)]Jen(tn) dtm.

Onucanue MIKAJIbI OLlEeHUBAHUS

Ouyenka: 3a9TEHO

Onucanue xapaxmepucmuxu ebinonneHus snanus: OLueHKa "3a4TeHo0" BBICTABIISECTCS €CIIN 3aJaHUE
BBITIOJTHEHO MPABWJIBHO UJIM C HE3HAUUTEJIbHBIMU HEJI0UeTaMu

OZ/;BHKCZ.’ HC 3a4TCHO

Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/IaHKM€ HE BBIOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO

KM-2. Teet Ne 2

®opmbl peanusanuu: [luceMenHas padora

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBeleHHsi KOHTPOJIbHOIO0 MepPONPHMATHS: BBHIOOp BEPHOrO OTBETa U3

MPEIJIOKCHHOTO CIIMCKa
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KpaTkoe conep:kanue 3a1aHus:

DHeprooOecnedeHne MPOMBIIUICHHBIX MPEANPUATHN U )KIIBIX pailoHOB. [I[puHIIMIIIATbHBIC

CXEMbI

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: MIPUHLIMIIBI npouecca
MIPOU3BOJICTBA, rnepeayu,
pacupeneneHuss W MOTpeOIeHUs
ANEKTPOIHEPIUH, TEILIOTHI,
X0JI0J1a, CXaTbIX Tra3oB, Mapa H
JKUJIKOCTEH, OCHOBBI
KOHCTPYKTUBHOT'O BBIIIOJTHEHHS
3JIECMEHTOB TEIJIOBBIX ceTel,

AIEKTPOCHAOKEHUSI TMPEANPUATHH,
MPUHIMITHATBLHBIC CXEMBI THITOBBIX

CHCTEM TOIUIMBOCHAOKEHU,
TEIJIOCHAOXKCHUS, XOJIOJHOTO H
ropsTYEro BOJIOCHAOKEHU,
CHaO)KeHMsT  CKATBIMHU  rasaMu
cereit u nx OCHOBHBIC
KOHCTPYKTUBHBIE M  pPEXUMHbBIC
napameTphbl;

1.1. BBIBEPUTE HEBEPHOE YTBEPXJIEHUE
a) B 3akppITOIi ccTEMe ropsYero BOIOCHA0KEHUS
ropsiyas ceTeBasi BOJIa U3 MOJAAOIIEro TEIUIOBOI ceTn
MOJIaeTCS B yCTAHOBJICHHBIE HAa BBOJIE B 3[IaHHS
TEII000MEHHBIE alaparsl;

0) B 3akpbITOli crcTeMe ropsuero BoJJ0OCHA0KEHUS
ropsiyas ceTeBasi BOJIa U3 MoaoIe TerI0OBOM ceTn
MO/IaeTCs K BOJOPAa300PHBIM prubopam;

B) B oTKpHBITOI cucTeme K BOoAOpa300pHBIM IpUOOpam
MOJIaeTCs Topsyasi BOAA HEMOCPEICTBEHHO U3
TpYOOIIPOBOJIOB TEIJIOBOM CETH;

T') BCE YTBEPXK/ICHUS BEpHBIC.

2. CucreMbl KOMOMHUPOBAHHOTO MPOU3BOACTBA
TETUTIOTHI U DJIEKTPUYECKON YJHEPTUH — ITO (YKAKUTE
BEPHOE OIPEICIICHHE)

a) CUCTEMBI, B KOTOPBIX KOJIMYECTBO TEIIIOTHI
MPOU3BOJIAT SHEPTETHUECKUE UCTOYHUKH (KOTEIbHBIE,
ABTOHOMHBIE TEIUIOT€HEPATOPHI), & ANEKTPOIHEPTHIO
(T2C, ADC, K2C).

0) CUCTEMBI, B KOTOPBIX SHEPTeTUYECKUI HCTOYHHUK
(TOL, I'TOL, YTOII) onHOBpeMEeHHO BhIpabaThIBaeT (110
TeIIO(UKAIMOHHOMY LIUKITY) [Tl TOTpeOuTenei
TETUIOTY U DJIEKTPOIHEPTHUIO;

B) CHCTE€MBI, B KOTOPBIX SHEPTreTHUYECKHI NCTOUHUK
(TOC, ADC, KOC) ogHOBpeMEHHO BhIpabaThHIBACT IS
noTpeOuTeneil TeIoTy U ANEKTPOIHEPTHIO;

T') HET BEPHBIX YTBEPIKICHHIMA.

3. UTo BXOAWT B CTPYKTYPY CHCTEMBI
TeII0CHA0KeHus?

Onucanue MKaJbI OlleHUBAHUS:

Oyenka. 3a4TE€HO

Onucanue xapaxmepucmuxu ebinonneHus snanus: OLeHKa "3a4TeHo0" BBICTABIISECTCS €CIIN 3aJaHUE
BBITIOJTHEHO MPAaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Oyenka: HE 3a4TEHO

Onucanue xapakmepucmuku evtnoanenus 3uanus. OUueHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/1aHM€ HE BBIMOJIHEHO B OTBEJICHHBIN CPOK WIIA PE3YNIbTAT HE COOTBETCTBYET 3a/IaHUIO0

KM-3. Kourpoabnas padora Ne 1

®opmbl peaausanun: [lucpmennas pabora

Tun koHTpoAbHOTO MeponpusitTus: KonrponsHas pabora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mpoBegeHMsi KOHTPOJbHOro Meponpusitusa: CTyneHT pemiaeT 3agady, MOSICHSA
BBITTOJTHEHHBIN MOPSAIOK ICHUCTBHUI U TOJYYEHHBIA OTBET

KpaTkoe coaep:kanue 3a1aHus:
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CocTaBuTh CXeMy TEIUIOCHAOKEHUSI 00BEKTa, ONPEICTUTh KOJTUIECTBO MOTYYCHHON TETUIOTHI
noTpedUTeNeM U OTIYIIEHHON UCTOYHUKOM TEIIOCHA0KEHUS IPU CIETYIOIINX UCXOAHBIX
JAHHBIX

Texnonoruueckas Harpyska - 15 MBt, OtonutensHas - 8 MBt, Bentunsiiimonnas - 10 MBT,
['opsiaee BomocHabxkenue - 2,5 MBT. B rexnonoruu ucnons3yercs nap 0,4 MIla. C
KOJIJIEKTOpA BHEITHEN KOTEJIbHOM oTHycKaeTcst HachieHHbid nap 1,0 Mlla, B [ITTI
IPEIIPUATHS IPUXOAUT MIPAKTHUECKH HachleHHbIN nap ) 0,7 MIIa. Jlons Bo3Bpara
KOoHZeHcata - 65 %. B He3aBUCUMBIX OTKPBITHIX CUCTEMaX OTOIUICHUS U BEHTHJISALIUY - CeTeBast
Boaa 95/70 oC. Boay aist CHCTEMBI TOPSTYETro BOJIOCHAOKEHUST HArPEBAIOT B BOJIO-BOJITHOM
CMECHUTENILHOM MojorpeBareie (deBarope). Temnnossle HoTepu OT TPyOOIPOBOIOB Ha
Tepputopun npeanpustus - 10 % ot obuieit Harpy3Ku noTpeouTens.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: TEpeYeHb U  OCHOBHOE 1.1. Harmummre popmysnbl s pacyeTa dJIeKTPUIECKOTo

COoIepKaHue HOpPMAaTHUBHO- u tepmudeckoro KIIJ[ TOL] ¢ mapocunoBsiM HUKIOM!
MPaBOBBIX " HOpPMaTHUBHO- 2. Ilepeuncnure TpaaulIMOHHBIE U EPCIIEKTUBHbIC
TEXHUYECKUX JIOKYMEHTOB, HanpasieHus noseimeHus KII1/ tennoBeix
coepIKaIInX HOpPMaTHUBHBIE 3JIEKTPOCTAHIUNA?

MoKa3aTejld, HEeO0OXOIUMBbIE A
pacqua NI I/IHCTp}/MCHTaJH)HOI‘O

OIIpEICIICHUS COCTAaBIISFOIIMX
HHEprodaNaHcoB IpeAPUATHIA
(motpeduTeNnei) npu ux

IIPOCKTUPOBAHUM, OKCIUTyaTaluH,
MOJECPHU3ALUU U PEKOHCTPYKLIUH.

3. Ha3oBuTE OCHOBHBIE BUBI OTEPH TEILIIOTHI B
MPOMBIIIICHHBIX NI€YaX, BBIAPHBIX,
PEKTU(UKAIIMOHHBIX, KOHBEKTHBHBIX CYLIHIBHBIX
YCTaHOBKAX, XOJIOMIbHBIX MAITHHAX.

4. B KaK¥MX U3 9THX BUJIOB IPOMBIIIJICHHOTO
obopynoBanusi 3((HEKTUBHBIM SBISIETCS
pereHepaTHBHOE UCIIOJIb30BaHUE TEILIOTH? B Kakux ero

MIPUMEHEHHUE OTPAHUYEHO U ITOYeMY?

5. Kakue cocTaBisioniye TemIoBbIX 0aJaHCOB
MIPOMBIIIJICHHBIX TIeYeil, KOHBEKTHUBHBIX CYIIUIbHBIX,
BBITIAPHBIX U PEKTHPHUKAITHIOHHBIX YCTAHOBOK CIIEyeT
OTHOCHTH K TIOJIE3HBIM U KaKue K MOTepsim?

6. [ToBnuseT U ycTaHOBKA KOTJIa-yTUIM3AaTOPa 32 NEYbI0
Ha pacxo]] MoTpedIsIeMOro €10 TOTUIUBa?

7. JlokaxxuTe, 4TO KOMOMHUPOBAHHOE MTPOU3BOJICTBO
AJIEKTPOIHEPTUH U TETUIOTHI TPEOYET MEHBIINX 3aTpaT
TOIUIMBA, YEM pa3/IeJIbHOE, €CIIU OTEPU MPHU
TPAaHCTIOPTUPOBAHUHU YHEPTUU B 0OOUX CITydasx
OJIMHAKOBBI?

8. KakoBbI npenmy1iiecTBa 0OOPOTHBIX CUCTEM
TEXHUUYECKOTO BOJIOCHAOKEHHS 110 CPAaBHEHUIO C
MPSIMOTOYHBIMU?

9. HazoBuTE OCHOBHBIC HAIIPABIICHUS YHEPTOCOCPEKEHUS
Ha MPEANPUITHIX, UMEIOIIHNX [IEHTPATM30BaHHbIE
CUCTEMBI CHA0XKEHUS CIKAaThIM BO3TyXOM?

10. Kakue u3 n3BeCTHBIX BaM CIIOCOOOB
9HEProcOepeKEHNUS B CHCTEMAaX BEHTHIIALUN U
KOHJIUITMOHUPOBAHUS BO3TyXa (PEIMPKYIISAIINS,
pereHepaTuBHBIN MOJOTPEB MPUTOUHOTO BO3/1yXa
BO3yXOM, yAaJIsieMbIM U3 nToMeniennii, B BBTY,
cucteMax JKBTY ¢ npoMeKyTOYHBIM TEIJIOHOCUTENIEM U
JIp.) MOTYT HAaWTH TPUMEHEHNE Ha TTPOMBITIUICHHBIX
npeanpusTusax? Kakue orpaHnueHus CynecTBYIOT JIst
sToro?
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11. CocraBbTe ypaBHEHHE TEIJIOBOTO OajmaHca JJis
TPEXKOPITYCHOM BBIIIAPHON YCTaHOBKHU, BTOPUYHBIN I1ap
W3 MOCIEAHEr0 KOPIyca KOTOPOW HaIlpaBiseTCs B
KOHJIeHcaTop!

12. CocTaBbTE ypaBHEHHE TEIJIOBOrO OajaHca
KOHBEKTUBHOMW CYIIMJIBHON YCTAHOBKH HEIIPEPBIBHOTO
neicTBus, paboTarolieil Ha CMeCH TOOYHBIX T'a30B U
BO3ayxa!

13. MOXHO 1111, IOBBICUB INIYOUHY Iepepad0TKH
KOJI4€JjaHa B IPOU3BO/ICTBE CEPHOM KUCIIOTHI,
OJIHOBPEMEHHO CHU3UTH BpEHbIE BEIOPOCHI OT 3TOTO
npou3BojcTBa B armochepy? Ecnu aa, To Kakum
criocobom?

14. IlepeuniciuTe OCHOBHBIE CTaJUU ITPOU3BOJICTBA
aMMHaKa, B KOTOPBIX pe€aTn30BaHbl IPUHIIUIIbI
pereHepaTuBHOIO U BHEILIHETO TEIJIOUCIIONIb30BAHUSA?
15. Ilepeuncnute OCHOBHBIE BU/IbI TEIUIOBBIX IOTEPH B
anmnaparax ¢ norpyxHsiMu ropenkamu! Ilouemy
3aTpyJHEHO UCIO0JIb30BAHKE TEIUIOTHI NApOra30BoOi
CMecH 3a amnmaparaMu 3Toro tuna? Kak MoKHO peluTh
3Ty npobiiemy?

16. Kakue BuIbI TEIII000MEHA HMEIOT MECTO TTPH paboTe
OTOTHTENBHBIX TPUOOPOB U MIPH TPAHCIIOPTE HATPETOU
BOJI 110 TPYOONIPOBO1Y B HOMEIICHUH?

17. Kakue BUbI TEIII00OMEHA CIIEAYET yUYUTHIBATh IIPU
pacuere TEeIIOBBIX OTePh OT TPYOOIPOBOJIOB,
IIPOJIO’KEHHBIX BHYTPU U CHAPYKU 3/1aHUN?

18. Iloyemy TemIOBBIE TOTEPHU C OTKPBITOM TIOBEPXHOCTH
HarpeTou *UAKOCTH 3HAYUTENbHO MPEBBIIAIOT TOTEPU
TETJIOTHI OT OOKOBBIX CTEHOK TraJlbBAHUYECKON MITH
TPaBUJILHOM BaHHBI, B KOTOPOM 3Ta )KUJIKOCTh
HaxomguTcs?

19. Ouenure, CKOJIBKO MPOILIEHTOB OT OOIIUX TETUIOBBIX
IIOTEPb MOTYT COCTaBUTh MTOTEPU TEIUIOTHI OT
HEMOKPBITHIX TETJIOBON M30JILIMEN (DIaHIIEBBIX
COCIUHEHUH U 3aJIBUKEK, €CIIN HA Y4aCTKE
TpyOorposoaa juirHoi 100 M nmeeTcst 4 3aJBUKKHU U 2
(1aHIEBBIX COeTMHEHUS?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJHEHO MTPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-4. [lesioBasi urpa

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOJBLHOr0 MeponpusaTus: /[enoBas urpa

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHHsi KOHTPOJBHOro MeponpusaTusa: Omnucanue 3aganust CocTaBUTH B
cocTtaBe MOArpymni (4-5 CTYAEHTOB) SHEPreTHUUECKUM OajaHC NPEeNNpHUATHs, TPUHLUIHAIBHYIO
CXeMy cucTeMbl sHeproobdecneyeHus. HaumeHnoBanre o0beKTa, €ro MECTOIMOJIOKEHNE, KOJTUYECTBO
paboTaronux, OCHOBHOE 000py0BaHKE, THI TEIUIOCHAOKEHUSI HY)KHO BBEIOpATh CAMOCTOSITEIBHO U
corjiacoBaTh C pyKoBojauTelneM. Pacmpeneinutb poiid B MOIATPYIIE: SKCHEPT, MUCHOIHUTEIbHBIN
KOJUIEKTUB, crnukep. lIpencraBieHne cnMkepoM pe3ynbTaToOB IMPOEKTa U OTBETHI HA BOIIPOCHI

JIPYTUX TOJTPYIIIL.

Kpatkoe cogepxxanue 3agaHus:
CocTaBHUTBH TEIIOBYIO CXEMY U ypaBHEHUS TEIJIOBOTO U MaTepUaIbHBIX OanaHCcoOB AJis
OJIHOCTYII€HYATO} BBIIAPHON YCTAaHOBKHU C BBITAPHBIMU aliapaTaMy OBEPXHOCTHOTO TUIIA
IIPU CIAEAYIOMIMX UCXOAHBIX TaHHBIX:
Go=72 1/4; bo=5%; bl=25%; vo=200C; vl =59 0C;tl=50OC; tosl=30
OC; toB2=36 OC; tsl =20 0C;tB2 =20 OC; ¢Bl =60 %; ¢B2 = 100 %); to= 130 OC; 1l =
125 OC.

Omnpeneantsb: Do; W1; G1; Qo; momr0 TEMIOTH IPEIOIIETO Mmapa, TEPSIEMOM yepes
KOHJICHCATOP U TPaIupHIO B OKpyxaromyro cpeny; KIIJ Beimaproro anmapara, ecnmu £Qoc =
10 % , u KIIM TenioTsl rperoliero napa B ycTaHOBKE, €CJIM TeIuioTa pactBopeHust =5 % Qo.

Paccuntats: 1) xak m3mensrcs Do u Qo , KITJ] u KIIU, ecniu ogHOCTYIICHUATYIO
YCTaHOBKY 3aMEHUTH JABYXCTYIIEHYATOM MPHU TeX ke Ha4allbHBIX U KOHEUHBIX apaMeTpax
pacTBopa, TeMIepaType BTOPUIHOTO Iapa nepes KonaencatopoM u XQoc =13 % ?

2) kak m3menstces Do u Qo , KITJI u KIIW, ecnu, kpome Toro, 0,25 W1 3a nepBoit
CTYIIEHBIO OTOMpaTh (SKCTparap) Ha TEXHOJIOTMYECKHUE HYKIbI 7

3) Hackonbko cHuzutcss DO B oHOCTYyMEeHYaTO# yCTaHOBKE, €CIIM UCXOIHBIM pacTBOp
HarpeBaTh B pEreHEpaTUBHOM IOJ0rpeBarese 10 V1 KOHJeHCAaTOM IPEIOIIETo Mapa, U Kak 3TO0
nosiusetr Ha KIIJI BeimapHoro annapara u KITH?

4) Kax mamenutcs KIIU TennoTsl rperomiero napa B OJHOCTYIIEHYAaTOW YCTaHOBKE,
€CJIM MPUMEHHUTh CTPYUHBIA KOMIPECCOP [l MOBBIILICHUS IaBJIEHUS] BTOPUYHOTO Mapa 10
3Ha4eHwus, cooTBercTBytomero to =110 OC npu kosdduimenTe 3KeKIun KoMIIpeccopa
0,15, u ucnonb30BaTh XOTA OBl YACTHU €r0 B KAYECTBE B KAUECTBE TPEIOIIET0?

5) Kak n3menstcs KI1J[ Bemmaproro annapara u KIIM tennoTs! rpetomiero napa B
OJIHOCTYIICHYATOH YCTAaHOBKE, €CJIM JIOJIS MTPOJICTHOTO Tlapa B ycTaHoBKe cocTaBuT 10 % ?

6) Kak u3mennrcsa KIIM TeminoTsl rperoiero napa OAHOCTYIIEHYAaTON YCTaHOBKH, €CITN
BTOPUYHBIN NTap HAIIPABUTh HA OTOIUIEHUE, IOJJOTPEB BEHTUJIIIUOHHOTO BO3/AyXa U
IPUTOTOBIICHUE TOPAYEH BOJBI B CUCTEME TOPSYETO BOJOCHAOXKEHUS HITH B IPYTOM
TEXHOJIOTHYECKOM IIPOIECCe € MOCIEAYIOUMM cOPOCOM €ro KOHJIEHCaTa B CUCTEMY
XUMBOJIOOYUCTKH WJI B KaHATH3AIUIO?

7) Kak u3menurcs KIIM TemnoTsl rperoiiero napa B 0JHOCTYIIEHYATON yCTaHOBKe,
€CJIM IPUMEHUTH napokomnpeccnoHHyo THY (TennoHacocHyro ycTaHOBKY) €
AIIEKTPONPUBOOM I OBBIIIEHUSI IAaBJICHHSI BTOPUYHOTO TMapa /10 3HaYEeHMUs,
cootBercTBytomero to =110 OC npu koadpduuuente tpachopmauuu THY ¢ =4, u
HCIIOJIb30BATh XOTS ObI YaCTH €ro B KaUeCTBE B KaUeCTBE IPEIOIIero?
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8) OnpenenuTs AOI0 KOHJEHCATa IPEIOILETO Mapa, TEPSIEMYIO BCIEACTBHE €I0
BCKUIIAHMsI ITPHU cOpOCe B OTKPBITHIN KOHJEHCATOCOOPHUK, €CJIN TEMIIEpaTypa KOHJEeHcaTa Ha
BBIXOJI€ U3 BbINIapHOro anmnapara 125 OC.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: TEPMHUHOJIOTHIO
DHEPTeTUYECKOM  OO0CIEeI0BaHHH,
JKCIpecc- " yIIIyOJICHHOM
SHEProayuTe 00BEKTOB

Pa3iInuvHOIO HAa3HAYCHU A,

1.1. Yro Takoe temnocueTynk? KakoBbl €ro OCHOBHBIE
3J€MEHTHI U OJIOKU?

2. YUeM KOMMEpPUYECKU YUET IHEPTUHU U SHEPTOHOCUTENCH
OTJIIMYAETCS OT TEXHUUYECKOTO?

3. Kakue Tumsl pacxoaoMepoB BaM U3BECTHBI?

4. Kak moxHo paccuutats KI1J[ maponposoga?

5. Kakoit u3 KII/] cuctemsl TpaHCiopTa TEIIOTHI Kak
MIPABUIIO OOJIBIIIE — MPOEKTHBINA MK (PaKTHUECKUI U
noyemy?

6. Bo ckosIbKO pa3 pacueTHas OTONUTENbHAs HAarpy3Ka
00JIbIlIe CpeHEN OTOMUTEIHLHOTO Ce30Ha?

7. Kak oneHuTh BEeHTWIIILUOHHYIO HArpy3Ky 3JaHus,
€CJIM U3BECTHA KPATHOCTh BO3yX00O0MeHa?

8. Kak erie MOKHO OLIEHUTb 3TOT BUJ] HATPY3KU?

9. Yro Takoe ynenbHble Temionorepu 3nanusa? Kak no
HUM OLIEHUTbH OTONUTEIbHYIO HArPY3KY 34aHus?

10. Yem OOBICHSIOTCS CYLIECTBEHHbBIE Pa3INUMs
3HAYEHHI MaKCUMAaJIbHOM U CpEIHEW TEIJIOBOM HArpy3KH
MIPOMBIIIJICHHBIX CHCTEM TOPSIYero BOJAOCHAOKEHNs?

11. Kak MOXHO paccuuTath TEIJIOBLIE TOTEPHU YEPe3
OTpaXkJIeHUS TETUIOMacCOOOMEHHOTO 000pYIOBaHHUS,
€CJIM U3BECTHBI TEMIIEPATYPhl HA HAPYKHOU
MMOBEPXHOCTU TETLJIOBOMN M3OJISILIIH?

12. MoryT 51 TENJI0BBIE TOTEPU UYEPE3 CTEHKH U
TETJIOBYIO M3O0JISIIUIO MTAPOTPOBOIA IIH TPYOOTIPOBOIBI
BOJISIHOM TEMJIOBOM CETH 3UMOM IPEBBIIATH UX B JIETHUM
NepHoJ B J1Ba U 6osee pa3?

YMeTh: paccuuThIBaTh, MOIOUPATH
U BBIOMpATh TUIIOBOE
00opyI0BaHKe, PEXKUMBI padOTHI U
napamMeTpbl TEIUIO3HEPreTHUECKUX
U TEIUIOTEXHOJIOTUYECKUX CHUCTEM
1 000pyIOBaHUS:

1.1. Hanumure Gopmysisl A1 pacyeTa TEPMUUECKUX
COIIPOTHBIIEHUH MApONPOBOJIa, KOHIEHCATOIIPOBOA U
TpyOOIIPOBOIa BOASIHOM TEIJIOBOM ceTH!

2. KakuM 06pa3oM MOXKHO pacCUMTaTh TEIIONOTEPU
gyepe3 OrpaxkJIeHHs TeIIoMacCOOOMEHHOM YCTaHOBKH,
€CJIM U3MEPUTh TEMIIEpaTypy Ha Hapy>KHOM MOBEPXHOCTH
€€ TEIJIOBON M30JISILIMM HE yIaeTcs?

3. Kakue Buapl 2HEprodanancoB Bl 3HaeTe? Uem
CHUHTETHYECKUH OanaHC OTJIMYETCS OT AaHATUTUYECKOT0?
4. Kakue MeTobpl COCTaBIEHUS SDHEProOalaHCOB BaM
U3BECTHBI?

5. Ilouemy 1y1st TapoOBOTO KOTJIa MOKHO COCTaBUTH
TeroBoi Oananc, a s TOC unu mapoKoMIpecCUOHHOM
XOJIOJIMJIBHOM YCTAaHOBKH HET?

6. Uem sHepreTudeckuii 6anaHc anmapara, yCTaHOBKU
WM CUCTEMBI MPUHIUITHAIBLHO OTJINYAETCS OT
JKCEpPreTu4ecKoro?

7. JA5g KaKuX BUJIOB MPOMBIIIIIEHHOTO 000pYy10BaHUS
KpOMe TETJIOBbIX OAJaHCOB MPUXOAUTCS COCTABIATh
MaTepuagbHble?
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7. Kakoit cMbIciT BbI BKaabiBacTe B moHsaTus K11/ u
KIIN? Ha3zoBuTe 1 MOSACHUTE METOBI UX MOJIY4CHHUsI!

8. Uem oTpacineBble, [IEXOBbIE U 00111€3aBOJCKUE HOPMBI
WM YACTBHBIC TTOKA3aTeIN SHEPTONOTPEOICHIS
OTJIMYAIOTCS OT TEXHOJOTUYECKHUX?

9. Ilouemy B 3amajHbIX CTpaHax U B SIMOHUU MIKUPOKOE
pacrpocTpaHEHHE MOIYYUIH TEIUIOBbIE HACOCHI, a B
Haiel cTpaHe HeT?

10. ITouemy B 0pHCHBIX U OBITOBBIX KOHIAUITHOHEPAX MX
MIPUMEHEHHUE B HaIlIEH CTpaHE peaibHO?

11. TlosicuuTe, yeM 3aKphiTas CUCTEMA TEIJIOCHA0XKEHUS
OTJIMYAETCS OT OTKPBITON, 3aBUCHMAasi OT HE3aBUCUMOM?
12. [ToueMy yzenbHBIE TEMJIOBBIE TOTEPU OT
MMOBEPXHOCTH HATPETON )KHUJIKOCTH 3HAYUTEITHLHO OOJIbIIIE,
YeM OT [TOBEPXHOCTH CTEHOK U JHUIIA BAaHHBI, B KOTOPOU
9Ta )KUJAKOCTh HAXOJIUTCS?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

KM-5. KonrpoabHas pabora Ne 2

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpustusi B BPC: 15

IIpounenypa mnpoBeaeHMsi KOHTPOJBLHOIO MepPONPHUSATHSA:

BBITIOJIHEHHBIN MOPAIOK IEUCTBUM U NIOJYYEHHBIA OTBET

Kpartkoe conep:xanue 3aganus:
3agaua Nel

CryaeHT pemaer 3anavy, MOSCHSS

CocraBuTth TCIIOBYIO CXEMY M YPAaBHCHUA TCINIOBOT'O U MaTCpHUATIbHBIX 0ajaHCOB JUTSA
OI[HOCTYHCanTOﬁ BBIHapHOﬁ YCTAHOBKHU C BBITIAPHBIMU allllapaTaMy IMMOBCPXHOCTHOT'O TUIIA

IIpu CICAYIOMUX UCXOJHBIX JaHHBIX:

Go=72 1t/a; bo=5%; b1=25%; vo=200C; vl=590C;tl=50OC; tosl=30
OC; toB2=36 OC; tBl =20 OC; ts2 =20 OC; @Bl =60 %; B2 = 100 %; to= 130 OC; 11 =

125 OC.

Onpenenurs: Do; W1; G1; Qo; 1010 TEIUIOTH TPEIOIIETO IMapa, TepseMOor Yepes

KOHJEHCATOp U TPAJANPHIO B OKpyxkarotyto cpeny; KIIJ[ BemmapHoro ammapata, ecnmun £Qoc =
10 % , u KIIM TemioThl rperoiero napa B yCTaHOBKE, €CJIH TEIUIoTa pacTBopeHus + 5 % Qo.
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Paccuntats: 1) kak u3menstes Do u Qo , KITJ[ u KIIU, ecniu ogHOCTYyNEHUATYIO
YCTaHOBKY 3aMEHUTH JABYXCTYIEHYATOH MPHU TeX ke HadalIbHbIX U KOHEUHBIX apaMeTpax
pacTBopa, TeMIepaType BTOPUYHOTO Mapa mnepes KonaeHcatopoM u Qoc = 13 % ?

KoHTposbHbIe BONPOCHI/3a1aHUA:

1.CocTaBHMTBh TEIJIOBYIO CXEMY U YPaBHEHHS TEILIOBOTO
Y MaTepUaTbHBIX 0ATaHCOB JJII OJTHOCTYIIEHYATON
BBITIAPHOM YCTAHOBKH C BBITAPHBIMU amliapaTaMu
MOBEPXHOCTHOI'O THUIIA MPH CIETYIONIUX UCXOIHBIX
JTAHHBIX

Go=7,2 1/a; bo=5%; bl1=25%; vo=200C;
vl =59 OC; t1=50 OC; tosl=30 OC; to2=36 OC;
tel =20 OC; tB2 = 20 OC; ¢B1 =60 %; ¢B2 = 100 %;
to=130 OC; 11 =125 OC.

Omnpeaenurs: Do; W1; G1; Qo; monro TemioTs
TPEIOIIETO Tapa, TePAEMOK Yepe3 KOHACHCATOP U
IPaJHUpHIO B OKpyxarouryro cpeny; KIIJ[ Beimaproro
anmapata, ecimu 2Qoc = 10 % , u KITH Tennots
TPEIOIIETO Mapa B YCTAHOBKE, €CITU TEIUIOTa
pactBopenust =5 % Qo.

VMeTh: pacCcUMTHIBATH OCHOBHBIC
COCTaBIIIONINE  SHEPreTHYECKHX
0aNaHCOB TEXHOJIOTHYECKUX CXEM
U 000py/IOBaHMS.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISETCS €CJIN 3aJJaHNUE
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBIEHUE JUIsl pELISHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

KM-6. KoutpoabHas padora Ne 3

®opmbl peaausanun: [Iposepka 3aganus

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHusi KOHTPOJIBbHOr0 MeponpusaTHs: CTYACHT BBINOJIHAET TUIIOBOE 3aJaHUE,
JEMOHCTPHUPYET Pe3yNIbTaThl PACUETOB MIPENOAABATENO U OTBEYAET Ha BOIIPOCHI

Kparkoe conepxxanue 3agaHus:
OueHuTh 3pPEeKTUBHOCTH UCIOJIb30BAHUS TOILTUBHO-3HEpreTudyeckux pecypcon (TOP),
paccuntaB K03 uunenTs! nonesnoro ucnoiszoBanus (KITHU) TOP ans cucremsl
NCTOYHUK - [IOTPEBUTEJIb TOP.

Tun
Hcrounux Vnanennoc | MctouHuk Hctounux
d.1. Temmonocur CUCTEMBI
Ne TeruiocHabxe 16 oT LTI, | cHaGxkeHus XJa70cHa0xke
0. ellb OTOILICH
HUS M CK. BO3I. HUS
ust
1 TOI] ITap 250 oC, | 3000 entpan.kom | Lentp. [TapoBas
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1,4 MIla mp. XOJI.CT.
6 KoMmTIp. 4 TIKXY
Io 30 XOJIOZOMP. MO
M3/MHUH 300 kBt
OxJ1.BOISTHOE
E;HTpaJ'I.KOM Llerrp. xom
: CT.
CoOcteennas | Ilap.nac. 0,7 6 KomIp.
2 KOTeITbHAS MIla 500 Io 75 4 IIKXY Bogsnas
M3/MUH XOJIOJIOTIP. TI0
125 kBt
OxJ1.BOJIsTHOE
[Ipumeuanus:

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: CTPOUTH THIIOBBIE CXEMBI,
TIPOIIECCHI u LIMKJIBI B
TEPMOJMHAMHYECKHUX JUarpammax
($a30BOro cocTosiHUg pabouux Tem
u oOpabaThIBaéMbIX BEIISCTB U
MaTepUasoB, IPOCKTHPOBATH
TUIIOBBIC TEIUIOOHEPIeTHYCCKUE U
TEIUIOTEXHOJIOTHUECKHUE CUCTEMBI U
MX DJIIEMEHTEHI.

1.Onpenenuts KIT KOC u TOLl. CpaBHUTH
MOJTyYCHHBIC 3HAUCHHUS.

OnucaHue MKAJbI OlleHUBAHUS:

Ouyenka: 5

Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00bEME HIIU BBHITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Ouyenxa: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS

€CJIM 3aJaHNEC NPECUMYIICCTBCHHO BBIITOJIHECHO

KM-7. KonrpoJbHas padora Ne 4

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 10
IIponenypa npoBeneHnsi KOHTPOJIbHOro MeponpusaTHsa: CTyIeHT pemaer 3a1a4y, KOMMEHTUPYS

IMMOJIYYCHHBIC PE3YJIbTAaThI.

KpaTkoe coaep:kanue 3a1aHus:

OmnpenenuTts roJI0BbIE 3aTpaThl TEIUIOTHI Ha ropsiuee BojocHadxenue. Ecnu g = 24...26
J/9eN.CyT. — CpeAHss CyTOUHasi HOpMa pacxo/1a ropsyeil Bobl Ha MPOMBIIIICHHBIX
IPEIPHUATHSIX; M — YUCICHHOCTD NepcoHaia npeanpustus; ¢ = 4,19 kJDx/(kr[1K) — ynenpHas
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TEIJIOEMKOCTh BoAbL; tr= 65 oC — Temnepatypa ropsiueit Boas! (mo CHUII 55 [1C, Ho mist
KOMIIEHCAIIMH TEIJIONOTEPh B CUCTEME €€ HarpeBaroT A0 0ojiee BHICOKOM TeMIepaTyphl); tx.3 U
tX.J1 — TeMmnepaTypa X0J0IHON BOAbI 3UMOi U B JieTHUH niepuo (5 u 15 0C cOOTBETCTBEHHO);
NO U NJI —UIUTEILHOCTU OTOMUTENLHOTO U JIETHETo nepuooB. ['opoa Mockaa.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/IH:

YMmerb:  pa3pabarbIBaTh — CXEMBI 1.0npenenuTh CpeaHIOI0 TEMIOBYIO Harpy3Ky CUCTEMBI
TEIUIOTEXHOJIOTHYECKUX CUCTEM U rOpsiYero BOJOCHAOXKEHHUS 32 CYTKH PaCCUUTHIBACTCS B
cHCTEM KHU3HEIEATSIIbHOCTH COOTBETCTBUH C HOPMATUBHBIMHU aKTaMH, €CIIH M -
MPOMBIIUICHHBIX MNPEANPUATANR U KOJIMYECTBO MOTpeOuTeNel ropsiuei BOjbl; a — HopMa
00BEKTOB KHUITUIIHO- noTpeOIeHus TOpsYeii BOJIBI HA OHOTO YEJIOBEKA B
KOMMYHAJIbHOM cepbl C ydeTom CYTKH B KWJIBIX 3JaHUAX (3aBUCUT OT KOM(POPTHOCTHU
BHE/IPECHUS ~ MEPONPHUSATHA 1O 3nanus u coctasisieT oT 80 10 130 kr/(uen.cyr)); b — o
SHEPTo- U PeCypcocOEpeKCHHUIO. e i oomecTBeHHBIX 3nanuid ( 80 — 180 kr/(demn.cyr); ¢
— TEINIOEMKOCTE BoAbI; tXB =5 oC

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/laHue NMPEUMYILECTBEHHO BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

[TpenyioxxuTe cXxemy TEIUIO-U TEXHUYECKOTO BOAOCHA0KEHUsI 00BEKTa, BBIOEPUTE MapaMeTPhI
SHEPrOHOCUTENIEH U AUaMeTPbl TPYOOIIPOBOIOB, OLICHUTE MOIIIHOCTh HAarHETaTEeNeN I UX
nepeMeIeH s, COCTaBbTe YHEprodasanc 00bEKTa U OLEeHUTE YPPEKTUBHOCTD UCTIOIb30BAHUS
TOP Ha 00BEKTE MPU MPOEKTHON HArpy3Ke, B OTONMUTEIbHBIN M JICTHUN TTEPUOJIBI 10
CJIEIYIOIIUM UCXOJAHBIM JJAHHBIM.

Tennocuabxenue ot TOLI. IIpoTsskenHoCcThs TemoBbix ceteit mo LTI mpeanpustus 1500
M, oT LITII mo mexa 300 M. Crioco6 MpoKIaaKku CeTei — HaJA3EMHBIN 10 ICTAKa/Ie.
TexHonoruueckoe obopyaoBanue: 3 kamepsl A cymky 30 M3 mUIoOMaTepuanoB B KX IOM.
['peronuii TermonocuTens — nap HacoleHHsli 0,4 Mlla. HauanbHoe Bnarocoaepxanue
martepuana 80 %, koHeunoe 9 %. Pacxon napa Ha KaxAyro CyIIWIKY B IEPHOJ IPOrpeBa
MmaTepuana (3 gaca mocie BkiroueHus) 1,5 1/4, mocie Beixoaa Ha pexkuM 100 kr/4. Pacxon
Bo3ayxa Ha 1 kamepy 40 m3/4. JInuTensHOCTD Mpolecca CYIIKU 3arpy>KeHHON MapTUu
MaTepuaia — 1 Heaens. MOUTHOCTh IPOYEro YCTAaHOBIEHHOTO AIEKTPOMEXAaHUYECKOTO
obopynoBanus 75 kBt. [IpousBoactBennsie momemenus — 1 mex 120 x 20 x 8 M. Paboratot B 3
cMmeHbl. YucneHnHocTs nepconana 50 yen, B Tom yucne 10 yen. — UTP. Oromenue naposoe.
BozayxomnogorpeBareny MpUTOYHBIX BEHTHIIALIMOHHBIX CUCTEM BoJisiHbIe. KpaTHOCTH
BO31yX000MeHa 4. Bo3ayxocHa0keHue — oT 3-X KomrpeccopoB (1 pe3epBHEIl) ¢ BO3IyITHBIM
OXJIAKJIEHUEM. Y CTAaHOBIIEHHAs! MOLTHOCTh OJIHOTO Komipeccopa 25 kBT. [logorpesarens
CaHTEXHUYECKOU BOJbI CMECUTEIBLHOTO THIIA. ['perominii TENIOHOCUTEb — BO/IA CETEBASI.
CucreMa ropsiuero BoJ10CHa0KeHuUs 3aK0JIbIIOBAHHAS.

IIpouenypa nposenenust

DK3aMeH TMPOBOJUTCS B YCTHOH ¢opMe Mo Owuneram B BUJE TOATOTOBKH U HM3JIOXKEHHS
pa3BepHyTOro oOTBeTa. TeKkcT 3amauum mpwiaraercss K Ouiery. Bpemss Ha BbImoigHeHUe
HK3aMEHAIIMOHHOTO 3a/IaHUs/TIOATOTOBKY O0TBeTa — 60 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0CGOCHUA OUCUUNIUHDI

1. Komnerenuusi/Muankarop: NJI-2nk-2 Berancisier ocCHOBHBIE COCTABIISIIOIINAE YHEPTETHUECKUX
0aaHCOB TEXHOJIOIMYECKHX CXEM M 000py10BaHUs

Bonpocsl, 3aganus
1.1. IToHsATHE O MaTepUATBHOM, TEIJIOBOM, SHEPIETUYECKOM H IKCEpreTUYeckoM OanaHcax
MIPOMBIIIIIEHHOTO 00BEKTA.
2. IMonsitue o KITJ u KITK TOP. Ux cBs3b ¢ 6aaHCOBBIMU yPaBHEHUSMHU.
3. TennioBoii 1 MaTepuaIbHBIA OalaHChl KOHBEKTUBHOM CYIIMJIBHON YCTAaHOBKU HEMPEPBHIBHOTO
neicTBUs (CyIIMIIBbHBIN areHT — Bo3ayX). [lokazatenu s dexkruBHOCTH ee pabOTHI.
4. Knaccugukanus npoMbliIeHHOro 000pyaoBanus. Buasl sHepronotpebnenus
IIPOMBIIIIEHHOTO IPEIIPUSTHS.
5. Buapl u Ha3HayeHHe SHEProOataHCcoOB MPOMBIIUIEHHBIX MpeAnpusaTHil. CriocoObl
BBIYUCIICHHS COCTABJISIIOIINX SHEProdaaaHCoB.
6. Bropuunsle sHEpropecypchbl NPOMBIIIIEHHOTO peanpusatus. Hanpasienus nx
MCIIOJIb30BaHUS.
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7. Pacuer pacxona TOP Ha peKTH(DHUKAIMOHHYIO YCTAHOBKY HETIPEPBIBHOTO JICHCTBHUS.
8. MeTombl ¥ criocoObI MOBHITIICHUS 3((HEKTUBHOCTH UCTIONIb30BaHusI TOP B
IPOMBIIIJIEHHOCTH.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.3anaya Nel
Hano:
CucreMa OTOTUICHUS — 3aBUCUMas ¢ TeMIieparypHbiM rpadukom 105/70 °C.
Cucrema ropsiuero BoJ10CHa0KeHUs — 3aKpbITasl.
TeruoBble Harpy3Ku:
- BEHTUJISIUSA ;
- OTOTLJICHHE ;
- ropsiuee BOAOCHAOKEHHUE ;
- Ha TEXHOJIOTUYECKHE HYXK/IBI .
TemmnepatypHblii Tpaduk ucToUHKKA TeruiocHaoxeHus 150/70 °C.
[TapameTpsl mapa HCTOYHUKA TETIIOCHAOKECHUS:
[TapameTpsl mapa Ha TEXHOJIOTHUIO: ; .
Jois HeBO3BpaTa KOHEHCATa C TEXHOJIOTHU cocTaBisieT 15%, a sHTabNus KOHACHCATa .
[TocTpouTh NPUHIMIIHATBFHYIO CXEMY TEIUIOCHAOKEHUS
OTBeTHI:
1) CocTtaBuMm TemIoBo OanaHc A7l TEXHOJIOTUYECKOM Harpy3KH ¢ yUeTOM HEBO3BparTa:
OTcroza HaiiieM pacxo]l mapa Ha TEXHOJIOTHIO:
2) CocTaBuM TEIIOBOW OallaHC Jisl HAarpy3KU CUCTEMbI BEHTHIISALIUU:
Tak xak TemrepaTypHbiii rpaduk nctounnka tertocHadxkenus 150/70 °C, o
°C, a °C.
TermoeMKoCTh BOJIbI
Haiinem pacxon TemnioHOCUTES:
3) CocTaBuM TEIUIOBO# OallaHe JUIsl HArPy3KU CUCTEMBbI TOPSYEro BOAOCHAOKEHHUS:
Haiinem pacxo TeIIOHOCUTEA:
4) CocTaBuM TEIJIOBOM OanaHc AJi Harpy3KU CUCTEMbI OTOIUICHHUS:
Haiinem pacxoj TerioHOCHTENS TOCHE dJeBaTopa Ha KUIIble 31aHus, 3Hast rpauK CHCTEMBbI
otoruieHus xuoro 3aanus 105/70 °C:
PaccunTaeM pacxoj TEIJIOHOCUTEIS J10 JIeBaTopa B TEIUIOBON CETH:
U — ko3¢ ULMeHT cMelIeHus, U paBeH:
Torna
5) CocTaBuM cxeMy TEII0CHAOKEHNUS:
Bepusriit otBer: OtBet: D_Texu=16.119 1/4, G_Bent=59.680 xr/c, G_I'BC=14.9 kr/c,
G 01=79.556 xr/c, G_x3=102.309 xr/c.

2. Komnerenuuss/Muguxarop: NJI-3rk-2 BeimonHseT TenoBsle U T'MIPaBIMYECKUE paCUEeThI
CHCTEM TEXHOJIOIMYECKHX CHCTEM, IIPOLECCOB U 000PY10BAHUS

Bonpocsl, 3aganus

1.1. Dueproobecnedenue npennpustuii. Hasnaduenue, coctaB u CTpyKTypa.
OHeproobecrneueHne KUIbIX pailoHoB. HaznaueHue, cocTaB U CTPYKTYpa.
I'paduku noTpebiieHns: YHEProHOCUTENEH.
Cuctemsl TeruiocHabxeHusi. OCHOBHbIE onpeseeHns. Buipl.
Tunel TeroHocuTenel cucteM TermiocHadx)enus. Kimaccudukanms.
3aKphITbIE CUCTEMBI TEIIOCHA0XKEHUSI.
OTKpBITbIE CUCTEMBI TEIUIOCHAOKEHUSI.
Tumnel noxcoeMHEHUs TOTPEeOUTENEH B BOJSHBIX CUCTEMAaX TEIUIOCHA0KEHUS.
[Ipucoeaunenue noTpedUTeNEH B MapOBBIX CHCTEMaX TEMJIOCHA0XKEHHUS.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.3amaua Nel
Hano:
Cucrtema OTOIUICHHUS — 3aBUCUMAasl ¢ TeMriepaTypHbiM rpadgukom 105/70 °C.
CucremMa ropsiuero BOJI0CHa0KEHUS — 3aKphITasl.
TenioBbie HATPY3KHU:
- BEHTUJISIUA ;
- OTOILJICHHUE ;
- TOpsiuee BOAOCHAOKEHHE ;
- Ha TEXHOJIOTUYECKUE HYXK/IBI .
TemmneparypHbiii Tpaduk ncToyHMKa TeruiocHatkenus 150/70 °C.
[TapameTpsl mapa UCTOYHUKA TEIUIOCHAOKEHUS:
[TapameTpsl napa Ha TEXHOJIOTHIO: ; .
Jlonst HeBo3BpaTa KOHJEHCaTa C TEXHOJIOTUU cocTaBisieT 15%, a sHTaNbIINs KOHACHCAaTa .
[TocTpouts cucremy TemiocHadxeHus. OnpeaenuTh pacxo bl Harpy30K
OTtBeTsI:
1) CocraBuM TEMIOBOM OallaHC ISl TEXHOJIOTHYECKON HArPy3KH C YIETOM
HEBO3Bpara:

OTCIOI[a Halgem pacxo[ 1mapa Ha TCXHOJIOTHIO:
2) CocTaBuM TEIJIOBOM OajaHC IJIL HArpy3Ku CUCTEMbI BEHTUJISLIUUA:

Taxk kak TeMrepatrypHblii rpaduk uctounuka ternocHabxkenus 150/70 °C, o
°C, a°C.

TennoeMKoCcTb BObI

Haiinem pacxon TenIOHOCUTEN:

3) CocTaBuM TEIJIOBOM OallaHC [T HArPy3KH CUCTEMBI TOPSIYETO BOJOCHAOKESHHUS:
Haiinem pacxo TenIoHOCUTENS:
4) CocraBuM TETIOBOM OallaHC JJIsl HATPY3KH CUCTEMbI OTOILICHUS :

Haiinem pacxon TenaoHOCUTENS TOCTE 3eBaTOpa Ha XKUIIble 3AaHUsI, 3Has Tpa(UK CHCTEMBbI
otoruieHus xunoro 3aanus 105/70 °C:

PaccunTaeM pacxoj TEIIOHOCUTEIS JI0 JIeBaTOpa B TEIIOBOM CETH:
N — ko3 purimeHT cmenenus, u paBeH:

Torma
5) CocTaBuM cXeMy TEII0CHA0KEHHUS:

3. Komnerenuust/Muaukarop: 1/I-1nk-3 [IpoBoauT o1ieHKY SHEpreTHYECKON, 3KOHOMUYECKOH U
IKOJOTHYECKON A (HEKTUBHOCTH TEIUIOTEXHUIECKUX CUCTEM

Bonpocsl, 3aganus
1.1. Cucrema cOopa 1 BO3BpaTa KOHJICHCATA.
2. ITapoBsie cuctemsl oTomieHuss OCHOBHBIE MPEUMYILIECTBA U HEJIOCTATKH.
3. [IpeumymiecTBa 1 HEAOCTATKH CHCTEM TETUIOCHAOKECHHSI.
4. TennnoBele cetu. Tumnsbl. [IpenmyiecTBa U HEAOCTATKU BOJASHBIX U MAPOBBIX.

22



5. Ilonsitue o merone OanancoB. Buabl 6aTaHCOB MPOMBIIIIICHHBIX MPEATPUSTHH.

6. TerioBOI M MaTepuaIbHBIN OaTaHChl KOTENBbHOTO arperata. [lokazarenu s pexTuBHOCTH
ero paboThbI.

7. TenoBoi U MaTepuaIbHBIN OaaHChl BeITapHOTO anmnapara. [Tokazarenu 3¢ heKTHBHOCTH
ero paboThbI.

8. TerioBol 1 MaTepuaIbHBIN OaJaHChl pEKTH(UKAIIMOHHON KOJIOHHKI. [lokazarenu

s dhekTuBHOCTH €€ PabOTHI.

9. CTpyKTypa 2HEpProxo3siicTBa npoMbllIeHHOro npeanpusatusa. Pacnpenenenue TOP Ha
CaHUTAPHO-TEXHUYECKUE U TEXHOJIOTHUECKUE HYXKIbI.

10. O600mIeHHas cxeMa IPOMBIIIUICHHOT0 00beKTa Kak notpedutens TOP. Ero BHemHue u
BHYTPEHHUE CBSI3H.

11. I'paduku sHEpronoTpedieHus. MeTo bl pacyeTa OTOMUTEILHO-BEHTHIISIIMOHHOM,
CAaHTEXHUYECKOM M TEXHOJIOTUUYECKON HArpy3KH MPEITPUSITHUSL.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Yepes BeImapHyIo YCTAaHOBKY 3a CyTKU poxoauT 150 1. mpoaykra. OnpeaennuTs KOJTUIECTBO
BOJIbI, KOTOPOE CIIEAYeT BhIMAPUBATH AJISl TOTO, YTOOBI OBBICUTH KOHIIEHTPAILIMIO PACTBOpPA C
6% 1o 15%, a Tak:xe BBIXOJI YIAPEHHOTO MPOAYKTA.
OTtBeTsI:
3anumieM OajgaHC MO COJHM U MaTepPHaIbHBIN OanaHc ISl OTHOKOPITYCHON BBIMTAPHOM
YCTaHOBKH.
KonnuecTBo BOJbI, OIEkKAIIEE BHITIAPUBAHUIO, OIPEEIIsieM U3 OanaHca Mo CoJu
W3 MatepuanbHoro 0anaHnca onpeesnsieM BbIX0/ YIIapeHHOTo MPOIyKTa
Bepubrii otBeT: Brixon ymapeHHoro npoaykra 0ynet pasen: 60 000 kr/cyT

11. Onucanue wikanvt ouenusanus

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHHH

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BelmogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTn MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTAaTKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoneHus 3uanus: PaboTa BeIIOJIIHEHA B paMKax "MOpPOroBoro’
ypoBHs. OCHOBHas 4acTh 3a/1aHHUs BBIIIOJHEHA BEPHO. HA BOMIPOCHI YIIIYOJIEHHOTO YPOBHS

1I1. Ilpaguna évicmaesnenusn umo2080i OYeHKU no Kypcy

HToroBast o1ieHKa BBICTABIISIETCS C YYETOM PE3yIbTAaTOB TEKYIIECH yCIIeBAaEMOCTH
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

8 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3amuTa KypcoBOi pabOThl — 3TO BBICTYIUICHHE CTY/ICHTA MEepPe/ WICHAMU KOMUCCHUH 110 TEME
KypcoBOro npoekta. /lanHas nporenypa siBiasieTcsi 00513aTeIbHOM, TaK KaK MO3BOJIIET ONPEACIUTh
YPOBEHb 3HAHUN YYaIErOCs U €r0 YrIIyOJIeHHOCTh B TEMY UCCIIEOBaHUSI.

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI 1aHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu eblnoaineHus 3nanus: Pabota BeinmoiHeHa B pamkax "0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BBITIOJTHEHA BEPHO. HA BOMPOCHI YIIIYOJIEHHOTO YPOBHS

II1. IIpaguna évicmaesnenusn umo2o60i OUeHKU no Kypcy

OrneHka 1o AUCLHUIUIMHE SIBISIETCS COBOKYITHOCTBIO TEKYIIEH YCIIEBa€MOCTH, OLIEHKH 3a 3amuTy KP
Y OLICHKH, ITOJIy4YCHHOU CTYJAECHTOM Ha JK3aMEHe.
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