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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.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CniocoGeH nmpuMeHsATh HH()OPMAIMOHHBIE TEXHOJIOTHH HAa BCEX CTAIUAX )KU3HEHHOTO
LHKJIA HAYKOEMKOH MTPOAYKIUHU
N/I-1 ITpoBoAUT HAy4YHBIE UCCIIEAOBAHUS C MPUMEHEHUEM METOJI0B MATEMATHUUYECKOTO U
(GU3HYECKOTO MOJICTMPOBaHUS, 00pabaThIBaCT U HHTEPIPETHPYET MOTYICHHBIC PE3YIbTAThI
N]I-2 Pa3pabarbiBaeT MpOEKTHO-KOHCTPYKTOPCKUE U TEXHOJIOTHYECKUE PEIICHUS C
MIPUMEHEHUEM COBPEMEHHBIX CPEACTB KOMITBIOTEPHOI'O MOJICIIUPOBAHUS
N]I-3 Pa3pabarbiBaeT MaTeMaTHUECKUE MOJICTH TEXHHUECKUX CHCTEM

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusanuu: ITncemenHas pabora
1. KM-1. TepmoarHamMuueCKre UKIIBI TPOU3BOJICTBA SJEKTPOIHEPTUH U TEILIa
(TectupoBanue)
2. KM-2. MoaenupoBaHue TermoPpu3ndecKux MpoIeccoB B SHEPreTHIeCKOM 000pyA0BaHUN
(KontponpHas pabota)
3. KM-3. Ananu3 cTpyKTypbl U apaMeTpoB TerioBbix cxeM (KonTtponbHuas padoTa)
4. KM-4. MoaenupoBaHue TEMIOBBIX CXEM IHEpreThuecKkux komiiekcoB (KoHtposnbHas
paborta)

BPC nucuuminHbl

1 cemectp
Beca KOHTpOJIBHBIX MEPONIPUATHI, %o
Pa3gen mucimmminHb! Munexe KM- | KM- | KM- | KM-
A KM: 1 | 2 | 3| 4
Cpox KM: 4 8 12 16
Buapl 1 XapakTepUCTUKHU SHEPTETUYECKUX KOMILIIEKCOB
[Tpunumn paboThl U OCHOBHBIE XaPAKTEPUCTUKH CYIIECTBYIOIINX U + +
NEPCHEKTHUBHBIX NAPOTYPOMHHBIX SHEPTETHUECKUX KOMILIEKCOB
[Tpunumn paboThl U OCHOBHBIE XaPAKTEPUCTUKH CYIIECTBYIOIINX U + +
NEPCHEKTUBHBIX a30TYPOUHHBIX SHEPreTUYECKUX KOMIUJIEKCOB
[Tpunumn paboThl U OCHOBHBIE XaPAaKTEPUCTUKH CYIIECTBYIOIINX U + +
NEPCIIEKTUBHBIX N1aPOra30BbIX IHEPrETUUECKUX KOMIIJIEKCOB
TepMoIMHaMUUYECKUI aHAJIN3 TEIUIOBBIX CXEM
[Tonxo/p! K pacyeTy TeMmI0(pU3NIECKUX CBOMCTB TEIJIOHOCUTENEH + + +
[Tonxo/bl K pacyeTy Termao(pU3NIECKUX MPOLECCOB, MPOTEKAIOIINX + + +
B DHEPreTHYECKOM 000pyI0BaHUU




MCTOI[I/IKI/I TEIIJIOBOI'0 pacye€Ta TCIIJIOBBIX CXEM DHEPICTUICCKUX
KOMIIJICKCOB

KoncTpykuuu u ¢pusnyeckne mporeccsl, IpoTeKaonye B
HHEPTeTUYECKOM 000pYyIOBAaHUU

KoncTpykiuu u ¢pusndeckue npoiecchl, MpoTeKalre B
HHEPTeTUYECKOM 000pYyI0BaHUU NAaPOTYPOMHHBIX SHEPTEeTUYECKIX
KOMILJIEKCOB

KoHcTpykinu u puszndeckue mporecchl, IPOTEKAIIUE B
YHEPreTHUECKOM 000PYyIOBAHUH ra30TyPOHHHBIX YHEPTETHUECKUX
KOMILJICKCOB

KoHcTpyKinu u pu3ndecKue mporecchl, MPOTEeKAIINe B
SHEPreTUIecKOoM 000pYI0BaHUHU MApOTa30BbIX IHEPTETHUECKUX
KOMILJIEKCOB

HpI/IMeHeHI/IC I/IH(l)OpMaLII/IOHHBIX TEXHOJIOTHI I MOACIIMPOBAHUA
TCIIJIOBBIX CXCM OHCPICTUYCCKUX KOMIIJICKCOB

Hcnonb3oBanue COBPEMCHHBLIX ITPOTPAMMHBIX ITAKETOB IJIA
MMPOBEACHUA TCPMOANHAMUNYCCKOI'O aHaJIn3a TCIIJIOBBIX CXEM
OHCPICTHYCCKUX KOMIIJIICKCOB

Hcnonb30BaHne COBPEMEHHBIX IPOIPAMMHBIX MTAKETOB AJIS
IIPOBEICHUS KOHCTPYKTOPCKOIO pacyeTa OCHOBHOI'O U
BCIIOMOTATEILHOTO 000PYIOBAaHUS SHEPTETHUECKUX KOMIIEKCOB

Hcnonb3oBanue COBPCMCHHBLIX ITPOTPAMMHBIX IMTAKCTOB AJIA
MMPOBCACHU ITOBEPOUYHLIX PACUCTOB TCIIJIOBBIX CXEM
OHCPICTHYCCKUX KOMIIJIICKCOB

Bec KM:

10

30

30

30

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCLUIUIMHE
[1K-2 N-1nk-2 [TpoBoaut | 3HaTh: KM-1. TepmoarHaMHuecKHU€e UKJIIbI IPOU3BOJICTBA 3JIEKTPOIHEPTUU U
Hay4Hbl€ HCCIEI0BaHUs C | IPUHIIMIIBI teria (TectupoBanue)
PUMEHEHUEM METOOB | (YHKIIMOHUPOBAHUS
MaTeMaTH4eCKOro U | CYILECTBYIOLINX
¢du3ugeckoro TEPMOIMHAMHYECKIX
MOJICJIUPOBAHMS, LIUKJIOB JJIsl IPOU3BO/ICTBA
oOpabarTbIBaeT U | DJICKTPOIHEPTUH U TeTria
UHTEPIPETHPYET
MIOJIyYECHHBIE PE3YIIbTAThI
I1K-2 N-2nk2  Pa3pabareiBaer | YMeTh: KM-3. AHanu3 cTpyKTyphl U TapaMeTpoB TeIIoBbIX cxeM (KoHTposnbHas
IIPOEKTHO-KOHCTPYKTOPCKHUE | aHAIU3UPOBATH BIIMSHUE pabota)
U TEXHOJIOTUYECKUE | TapaMETPOB U CTPYKTYPHI
pelieHusi ¢ MPUMEHEHHEM | TeTUIOBBIX CXEM
COBPEMEHHBIX CPEACTB | YHEPreTUYECKUX
KOMITHIOTEPHOTO KOMILJIEKCOB Ha
MOJIETTUPOBAHUS 3¢ EKTUBHOCTD
MIPOU3BOJICTBA
JIEKTPOIHEPIUU U TeIIa
I1K-2 N-3nk->  Pa3pabateiBaer | 3HaTh: KM-2. MonenupoBaHue TeIIO(QU3NIECKUX TTPOIIECCOB B SHEPTETUUECKOM
MaTeMaTHYecKue  MOJeNu | 0COOGHHOCTH (pU3MUECKUX obopynosanuu (KontponbHast pabora)

TEXHNUYECKUX CUCTEM

MPOIIECCOB, MPOTEKAIOIINX B
JHEPTEeTUIECKOM
000pyI0BaHNH, U TIOJIXO/IBI
K MOJEITUPOBAHUIO
TCIIJIOBBIX CXEM

KM-4. MonenupoBaHue TEIUIOBBIX CXEM SHEPIeTHYECKUX KOMIUIEKCOB
(KonTposbhas paboTta)




DHEPreTUYECKUX
KOMILIEKCOB

VYMeTh:

pacCUYMTHIBATh TETIOBHIE
CXCMbI 3H€pI‘ CTUYCCKUX
KOMILIEKCOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KM-1. TepmoauHaMu4ecKue IMKJIbI IPOU3BOACTBA 3JIEKTPOIHEPIHHU H TelJia

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBegeHusi KOHTPOJIbHOr0 MeponpusaTusi: CTyIEHTHl MOJy4alOT BapHaHT TECTa.
Ha Boimonuenue tecta orBoauTcs 15 MUHYT 0€3 BO3MOXKHOCTH IOJIB30BaTHCS BCIIOMOTATEIbHBIM
MaTepUaIoM

KpaTkoe conep:kanue 3a1aHusi:
OpI/IeHTI/IpOBaH Ha HpOBCpKy 3HAaHWUIA 110 COOTBeTCTBYIOHICMy pa3I[eJ1y OUCHOUITIINHBI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: MIPUHIIUIIBI 1.V cnionb30BaHKe KAaKOTO U3 CIIOCOOOB MOBBITIICHUS
(GYHKIIMOHUPOBAHUS 3HEeprod(pPpexKTUBHOCTH NapOTyPOUHHOM

CYILIECTBYIOIIHUX TypOOYCTaHOBKH NPUBOJUT K CHUYKEHHUIO MaCCOBOM J10JIU
TEPMOJMHAMHYECKUX IMKJIOB st BIIaTd B MTaPOBOM TMOTOKE Ha BBIXJIONE [UIUHAPA HU3KOTO
IIPOU3BOJCTBA JJIEKTPOIHEPTHH U JTaBJICHUS [TapOBOM TYpOUHBI?

Teria 1.YBenuueHue yncia pereHepaTUBHBIX MO0rpeBaTeneit

BBICOKOT'O JTaBJICHMUSI
2. YBenuueHue 4ncia pereHepaTUBHBIX II00rpeBaTesiei
HU3KOTO JIaBJICHUS

3. IIpuMeHeHne MPOMEXYTOUHOTO IEperpesa

4. CHIKEHue 1aBlIeHUs! B KOH/IEHCAaTOpe

Ortser: 3

2.3a cuer 4ero MpoucXoauT YBEIHUEHUE
9HEpro’PPeKTUBHOCTH NAPOTYPOMHHOIN YCTaHOBKH NPU
MOBBILLIEHUH TEMIIEPATypbl MUTATEILHOU BOBI?

1. 3a cyer pocT cpeTHEMHTErpaJIbHOM TeMIIEpaTyphbl
M10/IBOJIa TEIJIOTHI U3 LIMKJIA

2. 3a cueT yMEHBUICHUsI CPEHENHTErPaIbHON
TEMIEPaTypbl OTBO/A TEIUIOTHI U3 LKA

3. 3a cyeT yBenuueHus CpeJHEUHTET PATIbHOU
TEMIEpaTypbl OTBO/A TEIUIOTHI U3 LIUKJIA

Ortser: 1

3.KaxoBa Bennunna snextpuueckoro KII/I nerro
COBPEMEHHBIX NIapOTa30BbIX YCTAHOBOK.

1. 44-54%

2. 55-64%

3. 65-74%

Ortser: 2

4.Kak u3MeHseTcss MOIHOCTb ra30TYpOMHHOM YCTaHOBKH
C POCTOM TeMIIEpaTypbl HAPYKHOTO BO3/1yXa?

1. YBenuuuBaetcs

2. YMeHbIIaeTcst

3. He n3mensercs

Ortser: 2

5.Ha ckonbpko Bo3pacraet anekrpudeckuilt KITJ[ netto




MapoTypOMHHOTO YHEProOI0Ka C BBEICHUEM
IIPOMEXYTOUHOT0 Neperpesa’?

1. Ha 2-4%

2. Ha 8-10%

3. Ha 12-14%

Otser: 1

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BRIOpaHO BepHOE HAIIpaBlICHHUE ISl PEIICHUS 3a1a4

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-2. KM-2. MoaeanpoBaHnue Tem10(pu3n4ecKux NpoueccoB B JHePreTH4eckoM
000py/10BaHNH

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 30

IIpouenypa npoBeaeHUsi KOHTPOJBLHOro Meponpusitusi: CTyIeHTHl MOJIY4alOT BapHaHT
KOHTPOJIbHOM paboTsl. Ha BeIOMHEHNE KOHTPOIBHOM pabOThl OTBOAUTCS 45 MUHYT

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha IPOBEPKY 3HAHUA 110 COOTBCTCTBYIOIECMY Pa3acily AUCHUIITIMHBI

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: 0COOEHHOCTH (PUIUUECKHUX 1.OnpenenuTs ONTUMANIBHYIO CTETIEHb MOBBILIEHUS
MPOLECCOB, MPOTEKAKOIIUX B JABJIEHUSI B KOMIIPECCOPE, 00ECIIEYNBAIOIIYIO
DHEPreTHUeCKOM 000pYAOBaHUHU, U MaKCHMaJIbHOE 3HAUEHUE YACIbHOU MoIe3HO0M paboThl
MOAXOABl K MOJEIUPOBAHUIO I'TY, ecnu n3BECTHBI CAEAYIOIINE TAPAMETPBI:
TEIJIOBBIX CXEM 3JHEPreTUYECKUX - BHyTpeHHu otHOcuTenbHbIN KIIJ[ mpoTounoiil uactu
KOMILIEKCOB ra3zoBoii Typounsl 88%,

- BHyTpeHHUI oTHOcUTeNbHbIN KIIJ[ mpoTounoii yactu
KoMmIpeccopa 83%,

- TeMIIepaTypa Hapyx’Horo Bo3ayxa 20°C,

- TeMIieparypa paboueii cpesibl Ha BXoJie B TYpOUHY
1400°C,

- KITJI kamepsl cropanus 99,4%

2.PaccunTaTh BHYTPEHHIOK MOIIHOCTH KOMIIpECCOPa
I'TY, ecnu n3BECTHBI CAEAYIOIINE MAPAMETPDI:




- TeMIIeparypa HapyxHoro Bozayxa 20°C, naBieHue
HapysxHoro Bo3ayxa 1,013 Gap,

- BHyTpeHHUM oTHOcUTENbHBIN KIIJI mpoTroyHoit yacTu
KoMmIpeccopa 85%,

- CTEIIEHb MOBBILIECHUA aBiIeHus B komnpeccope 30,
KoapdunueHT noreps nasienus 8 KBOY 0,97,

- MaccoBbIi pacxoj Bo3ayxa 200 kr/c

3.Paccuntarh MaccoBblif pacxo/l HaTypaJbHOI'O TOILUIMBA,
MOCTYHAIOIIET0 B KAMEpPy CropaHus ra3oBoi TypOUHBI,
€CJIM U3BECTHBI CIEAYIOLIUE TAPAMETPHI:

- IaBJICHUE BO3/lyXa Ha BbIXojie U3 kommpeccopa I'TY
2,95 Mlla,

- TeMIIepaTypa Bo3/1yxa Ha BbIXojie U3 kommpeccopa ['TY
385°C,

- TeMIIepaTypa MPOyKTOB CrOpaHus Ha BXOJ€ B TypOUHY
1400°C,

- K09 pHULIMEHT OTeph NaBICHUS B KaMEPE CrOpaHUs
0,97,

- HU3Ias TEIU10Ta CroOpaHus TOIJIMBA IPU HOPMaJIbHbBIX
ycnoBusix 36 MJIx/um3,

- IJIOTHOCTH TOIUIMBA IIPU HOPMAJIbHBIX ycioBusax 0,75
Kr/M3,

- KITJI kamepsl cropanus 99,4%, maccoBblil pacxoj
Bozayxa 400 kr/c,

- MacCOBBI€ JIOJIM KOMIIOHEHTOB ITPOJIYKTOB CrOpaHUs
(N2 =73%, O2 = 8%, H20 = 8%, CO2 = 11%)
4.PaccuuTaTh BHYTPEHHIOIO MOITHOCTH Ta30BOM TypOUHBI
I'TY, ecnu u3BeCTHBI CIEAYIOIINE ITAPAMETPBI:

- 1aBlieHHEe pabouelt cpeibl Ha BXoJie B TypOuHy 2,89
MlIa,

- TeMIieparypa paboueii cpesibl Ha BXoJie B TYpOUHY
1400°C,

- K03 (HUIHMEHT MOTEPh JAABJICHHS HAa BBIXOJE U3 Ta30BOM
Typounsl 0,96,

- MaccoBBIN pacxoj pabodyeil cpeabl Ha BXOJE B TypOUHY
462,5 xr/c,

- BHyTpeHHHI oTHOCcUTENbHBIN KIIJ[ mpoTounoil yacTtn
ra3oBoil Typounst 90%,

- MacCOBBI€ JJOJIU KOMIIOHEHTOB padoueit cpenbl (N2 =
73%, 02 = 8%, H20 = 8%, CO2 = 11%)

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO, BEIOPAHO BEPHOE HAMPABJICHHE JUIS PEIICHUS 3a]1a9

Oyenxka: 3




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2

Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIU
3aJJaHUE HE BBITIOJHEHO B OTBEJICHHBIM CPOK HIIH PE3yJIbTaT HE COOTBETCTBYET 33 JaHHIO

KM-3. KM-3. AHaJjiu3 CTPYKTYPbI 1 IAPaMeTPOB TEIJIOBBIX CXeM

®opmbl peanausanuu: [luceMennas padora

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa npoBeaeHHusi KOHTPOJBLHOIO Meponpustusi: CTyIEHTBHI IIOJIY4arOT BapHaHT
KOHTPOJILHOM paboTsl. Ha BeIMOMHEHHE KOHTPOJIBHON pabOTHl OTBOAUTCS 45 MUHYT

KpaTkoe conep:kanue 3a1aHusi:

OpueHTHpOoBaH Ha MPOBEPKY YMEHHS IO COOTBETCTBYIOIIEMY Pa3eily AUCITUTUTHHBI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: aHanu3upOBaTh BIIMSHUE
napaMeTpoB u CTPYKTYpBI
TEIUIOBBIX CXEM JHEPIreTHYECKUX
KOMILIEKCOB Ha 3¢ (HEKTUBHOCTH
IPOM3BOJICTBA AJIEKTPOIHEPTUU U
Teria

1.Paccunrars KIIJI o BeIpabOTKE 3JIEKTPOIHEPTUU
OpyTTO AJIs IpocTeiiiero ukia Penkuna, eciu
W3BECTHBI CIEAYIOLIUE TApaMETPHI:

- IOTE€PH TEIUIOTHI C YXOJAIUMU razamu 6%, notepu
TEIUIOThI C XUMUYECKUM HeoxkoroM 1%, norepu
TEIJIOTHI ¢ MEXaHUUeCKUM Hezoxorom 0%, norepu
TEIUIOTHI B OKpYXarollyto cpeny 1%, norepu TemioTsl co
mtakoM 0%,

- KITJI Tpancnopra TemioTst 99%,

- BHyTpeHHU oTHOcuTenbHbIA KITJI TypOunsr 86%,
- mexannueckuit KITJ[ mapoTypOuHHON yCTaHOBKHU
98,5%,

- KIIJT anektporeneparopa 99%,

- TeMIleparypa u AasiieHue octporo napa 530°C, 13
Mlla,

- 1aBieHMe B KoHaeHcarope 4 kl]a,

- JaBJICHUE MUTATeNbHOU BoAsl 14,6 MIla
2.0uennts n3menenue repmudeckoro KIIJI nukna
PenkuHa (c yueTom 3aTpar SHEpruu Ha cxxaThe padbodeit
Cpezbl B MUTAaTEIbHOM HAcOCe) B ClIydyae yBeTUUYEHUS
HavaJbHOM TeMIieparypsl padoueil cpeast Ha 40°C.
HcxonHble napaMeTpsl:

- HayaJIbHbIE apameTpsl padboyeit cpenst 500°C u 10
MlIa,

- naBjeHue B KoHaeHcarope 4,5 klla,

- JaBJe€HHUE nuTaTelibHOM Boakel 13,3 Mlla
3.0uenuts n3menenne repmuyeckoro KIIJ[ nukmna
PenkunHa (¢ yueToM 3aTpat 3HEpPTUu Ha cxatue padboueit
Cpelbl B MUTATEIbHOM HAcOCe) B CIy4ae YBEITUUYECHUS
HayvalabHOH TemnepaTypbl padboueit cpeabl Ha 40°C.
Hcxonnble napameTpsl:

- HavaJIbHbIe apaMeTpsl padoueii cpensr 480°C u 10
MIla,
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- naBjeHue B KoHJeHcaTope 5,5 klla,
- JaBJIE€HHUE nuTaTelibHOU Boakel 13,3 Mlla

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. 3a4TE€HO

Onucanue xapakmepucmuku btnonenus 3Hanus; OUeHKa "3a4TeH0" BBICTABISECTCS €CIIM 3aJlaHue
BBITIOJIHEHO MPaBUJILHO WK C HE3HAUUTEIbHBIMU HE1I0YETaMHU

Ouyenka: HE 3a4TECHO

Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIU
3aJJaHUE HE BBITIOJHEHO B OTBEICHHBIN CPOK HIIM Pe3yJIbTaT HE COOTBETCTBYET 3aJaHHUIO

KM-4. KM-4. MoaeinpoBaHue TEIJIOBBIX CXeM JHEPreTHYEeCKUX KOMILIEKCOB

®opmbl peanuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KonrponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBeleHHs] KOHTPOJbHOro Meponpusitusi: CTyIeHTH TOJYYalOT BapHaHT
KOHTPOJIbHOUM paboThl. Ha BhIMOIHEHHE KOHTPOIBHON pabOThl OTBOAUTCA 45 MUHYT

KpaTKOC CoAcpKaHUuE 3alaHUA:
OpI/IeHTI/IPOBaH Ha IPOBEPKY YMCHU 110 COOTBECTCTBYIOLIEMY Pa3ACily JUCHUIIJINHBI

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

VYMeTh: PaCcCUUTBIBATL TCIIJIOBBIC

CXEMbI
KOMIIIICKCOB

OHCPICTUYCCKUX

1.Paccunrtare KIIJ] mo BeIpabOTKE 3JEKTPOIHEPTUN
OpyTTO 18 npocTeiero ukia Penkuna, ecnu
W3BECTHBHI CIEAYIOIIUE MTapaMETPhI:

- IOTEPU TEIUIOTHI C YXOAAMMUMHU razamu 4%, norepu
TEIUIOTHI ¢ XUMHUYECKUM HeokoroM 1%, norepu
TEIUIOTHI C MEXaHWYecKuM HenoxxoroM 0%, nmorepu
TEIUIOTHI B OKpYXarollyro cpeny 1%, nmorepu TemioTsl co
nutakom 0%,

- KITJI Tpancniopra Temiotst 99%,

- BHyTpeHHuit otHocuTenbHbI KIIJ[ TypOunst 89%,

- Mmexannveckuit KITJI mapoTypOMHHON yCTaHOBKH
98,5%,

- KI1 /] anekrporeneparopa 98,5%,

- TeMreparypa u naBienue octporo mapa 520°C, 11
MlIa,

- naBiieHue B koHaeHcarope 3,5 klla,

- JaBJeHHWE nuTaTelibHOM Boakel 13,6 MIla

2.Paccunrats Tepmuueckuid KI1/[ nukna Penkuna c
IIPOMEXYTOUHBIM IIEPETPEBOM (C yUETOM 3aTpaT SHEPTUU
Ha c)katue pabouelt cpe/pl B MUTATEIbHOM HAcOCe) MpH:
- Ha4YaJIbHBIX MapameTpax padoueit cpenst 540°C u 23,5
MIla,

- TEMIIEpPAType U AABJIECHUHU IIapa IPOMEXYTOUHOTO
nieperpesa 550°C u 2,4 MlIla,

- 1aBJeHUH B KoHaeHcaTope 5 klla, naBnenun
nuTarenbHoi Boasl 28 MIla

3.0Onpenenuts KII/[ o oTmycKy 351eKTpO3HEPTUH HETTO
JUIs Ta30TYpOMHHOM YCTaHOBKH MPU YCIOBHUH, YTO:

- BHYTPEHHSII MOIITHOCTh ra30BOM TypOHHBI paBHa 60
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MBT,

- BHYTPEHHSIsI MOIIIHOCTh KoMIpeccopa paBHa 40 MBT,

- mexanunueckuid KITJ I'TY 98,5%

- KIIJI anektporeneparopa 99%,

- KOJIMYECTBO TEILIOTHI, IOJABOUMOE B KAMEPY CrOpaHus
¢ TorumBoM 63,4 MBT,

- 3aTpaThl AIEKTPOIHEPTHUHU HA COOCTBEHHBIC HYK bl [ TY
0,5 MBT

4. Paccuurtath Tepmuueckuid KII/[ nukna Penkuna ¢
MIPOMEXKYTOUHBIM MIEPETPEBOM (C yUETOM 3aTpaT FHEPTrUu
Ha c)KaTue pabouelt cpe/pl B MUTATEIIbHOM HAcOCe) MPH:
- Ha4YaJIbHBIX MapameTpax padoueii cpenst 550°C u 23,5
MIla,

- TeMIepaType U JIaBJICHUH Mapa MPOMEKYTOUHOTO
neperpesa 555°C u 2,6 Mlla,

- aBJIeHUH B KOHAeHcaTope 6 klla, naBnenun
nuTatenbHoit Boasl 27 Mlla

OnucaHue MKAJbI OLleHUBAHUS

Oyenka. 3a4TE€HO

Onucanue xapakmepucmuxu evinonerus 3Hanus: OleHKa "3a4TeH0" BBICTABIISETCS €CIIN 3aJjaHue
BBITIIOJTHEHO MTPABUIIBHO MJIH C HE3HAUNTEIbHBIMU HEJIOUeTaMHU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIIU
3a/IaHME HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

buiner Nel

1.TpeGoBanus MO HAAECKHOCTH, PEMOHTONPUTOJHOCTH, MAHEBPEHHOCTH, SKOHOMUYHOCTH U
aKoJoruueckoi 6ezonacaoctu TOC

2. TepmoauHamudeckuii UK bpaiiToHa u hakTopsl, ONpeAeIONIre ero MOITHOCTh 1
TEIUIOBYIO 2KOHOMUYHOCTh. OCHOBHBIE SHEPTETUYCCKHUE MOKA3aTeNN Ta30TypOMHHON
YCTaHOBKH

3.0uenuth usmenenune repmuueckoro KII/I nuxna Penkuna (¢ ydeTom 3aTpar sHEpruu Ha
ckarue padoueil cpepl B MUTATEIBHOM HAcOCE) B CIy4ae YBEIHMUEHUsI HaualbHOM
Temrneparypsl padoueit cpenbl Ha 40°C. McxoaHble mapaMeTpsl:

- HavyanbHble napameTpsl padoueii cpenst S00°C u 10 MITa,

- naBieHue B konaencarope 4,5 klla,

- JaBJeHHE nuTaTelibHOM Boabl 13,3 Mlla

IIpoueaypa nposenenust

DK3aMeH IMPOBOAUTCA B YCTHOﬁ (bopMe, BKIIHOYACT TCOPECTUUCCKUC BOIIPOCHI U 3a/IaHUC. K 9K3aMCHY
AOIMYCKAIOTCA CTYACHTHI, YCIICIIHO BBIITOJHHUBIINEC U 3allIUTHBIINC BCC KOHTPOJIbHBIC MCPOIIPUATUA

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Mnankarop: U-1nk-2 [IpoBoanuT HayuHBIE HCCIEI0BaHMS ¢ IPUMEHEHUEM
METOJI0OB MaTEMaTUYECKOr0 U (PU3MUECKOr0 MOJIEIMPOBaHUS, 00padaThIBaeT U MHTEPIPETUPYET
MIOJIy4YEHHBIE PE3YJIbTaThI

Bonpocsl, 3aganus
1. Knaccugukanus TOC
2. TepmoauHamudeckuii MK PeHkrHA U HaKTOPHI, OMIPEACIIAIONINE €TO TETIOBYIO
SKOHOMHUYHOCTb. OCHOBHBIE JHEPTETUYECKHE IT0KA3ATEIN KOHIECHCAMOHHOTO
napoTypOMHHOIO YHEProdIIoKa
3.Crioco0bl MOBBILIEHUS TEPMOJUHAMUYECKOH 3(h(hekTuBHOCTH KOoHAeHcamonHo [1TY
4.Knaccuduxanus naporazoBbiX yCTaHOBOK M MX TEIJIOBBIE CXEMBbI
5.Paccuntate Tepmuueckuit KITJI mukna PeHkuHa ¢ mpoMexXyTOYHBIM EPETPEBOM (C yIETOM
3aTpaT HEPTUU Ha ckaTue padoueil cpebl B TUTaTEIbHOM HAacoCe) pU:
- Ha4aJIbHBIX apamerpax padoueii cpeast 550°C u 23,5 MIla,
- TEMIIEpaType U JABJIEHUH 1apa IpoMeXyTouHoro neperpesa 555°C u 2,6 Mlla,
- 1aBiieHuU B KoHaeHcarope 6 klla, naBnenuu nurarenbHoi Boabl 27 Mlla

MartepuaJbl 1Jisi IPOBEPKU OCTATOYHBIX 3HAHUM
1.Kak n3meHsiercs: BenuunHa TpedyeMoro MacCoBOTO pacxoja Ha OXJIaXK IeHUE IeTanei
ropsiYero TpakTa MpU CHIKECHUU TEMIIEPaTyphl XaaaareHrTa’?
OTBETHI:
1. YBennuuBaercs
2. He n3mensiercs
3. YMeHbIIaeTcsa
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BepHplii oTBeT: 3
2.Kako#t ypoBeHb BHYTpeHHEro oTHocuTebHOro KIIJ[ mpoToyHo# 4acTu COBPEMEHHBIX
[IWIMH]IPOB BBICOKOTO JIABJICHUS MAPOBBIX TYpOUH?
OTtBeTsI:
1. 84-86%
2. 87-90%
3. 91-93%
Bepnpiit oteT: 2
3.01 kakux (aKTOpOB HE 3aBUCUT MACCOBBIN pacxo1 pabodeli cpe/ibl Ha OXJIKICHUE JIeTaIeh
ropsiYero TpakTa ra3oTypOMHHON yCTaHOBKHU?
OTBeTHI:
1. Pacxon pabGoueti cpepl B TOJIOBY TYPOUHBI
2. Marepuain criaBa, U3 KOTOPOTO U3rOTaBIMBAIOTCS JIETANIM TOPSYETO TPAKTA
3. TemnepaTypa Hapy>KHOTO BO3/1yXa
Bepnplii oTBeT: 3

2. Komnerennusi/Ungukarop: NUJI-2nk-2 Pa3pabarbiBaeT mpoeKTHO-KOHCTPYKTOPCKHE U
TEXHOJIOTMYECKUE PEIICHHS C TPUMEHEHUEM COBPEMEHHBIX CPEACTB KOMIIBIOTEPHOTO
MOJICJIUPOBAHUSA

Bomnpocel, 3axanus
1.TpeGoBaHus MO HAAECKHOCTH, PEMOHTOIPUTOJHOCTH, MAHEBPEHHOCTH, SKOHOMUYHOCTH U
aKoJIorHuecKoi 6e3omacHoctu TOC
2.Cnioco0bl MOBbIIEHUS TepMOoArHaMuueckoil apdextunoctu ['TY
3.0co0eHHOCTH TIPOU3BOCTBA AIEKTPOIHEPTUU Ha oTonuTeNbHBIX [ TY-TOL]
4.0OcHOBHBIE KpUTEpHH (PUHAHCOBO-I3KOHOMHYECKOH 3(EKTUBHOCTH MPOEKTA CTPOUTEIHCTBA
TEHEPUPYIOLIUX 0OBEKTOB
5.Paccunrare Tepmuueckuid KI1J] mukna PenkuHa ¢ mpoMeKyTOUHBIM NEPETPEBOM (C yUETOM
3aTpaT HEPTUU Ha ckaTue padoueil cpebl B TUTaTEIbHOM HAacoCe) pU:
- Ha4aJIbHBIX Napamerpax padoueii cpeast 540°C u 23,5 MIla,
- TEMIIEpAType U JAaBJIEHUHU Napa mpoMexyTouHoro neperpesa 550°C u 2,4 Mlla,
- 1aBJieHnHU B KoHaeHcatope 5 klla, naBnenuu nurarenbHoi Boabl 28 Mlla

MartepuaJbl 1Jis1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.Ha ckonbko Bo3pactaet anektpuueckuit KI1/ HetTo mapotypOuHHOTO SHEProOIoKa ¢
BBEJICHHEM MPOMEKYTOYHOTO Tieperpena’?
OTBeThI:
1. Ha 2-4%
2. Ha 8-10%
3. Ha 12-14%
Bepnsiii otBerT: 1
2.Kak uzmensiercst TemnepaTypa paboueil cpeabl Ipy pacliupeHUH B IPOTOYHOM YacTH
TypOuHbI?
OTtBeTHI:
1. YBenuuuBaercs
2. YMeHbIIaeTcs
3. He usmensiercs
Bepnsiit otBeT: 2
3.Kak u3mensiercs remreparypa pabodeii cpeibl pu C:KaTUU B IPOTOYHOM YacTu
KoMIipeccopa?
OTBeTsI:
1.YBenuuuBaercs

2. YMeHbIIaeTca
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3. He usmensiercs
Bepnpsiii otser: 1

3. Komnerennus/Muankarop: NJ1-3nk-2 Pa3pabaTbiBaeT MaTeMaTHUECKHE MOAETH TEXHUUECKUX
CHCTEM

Bomnpocel, 3a1aHus
1. TernnodukannonHbie napoTypOUHHbBIE YCTaHOBKH. CpaBHEHHE IPEUMYILIECTB U HETOCTATKOB
pa3eabHOro ¥ KOMOMHUPOBAHHOTO CITIOCOOOB MPOM3BOJCTB FIEKTPOIHEPTUU U TEIUIA.
banancoBblil (pusndeckuii) MeTo 1 pa3aeseH s 3aTpaT TOIIMBA Ha TEIUIO U 3JIEKTPOIHEPTHIO
2. TepmonuHamuyeckuii ki bpaiiTona u ¢pakTopsl, onpeAesstomue ero MOIHOCTh |
TEIUIOBYIO 9KOHOMUYHOCTh. OCHOBHBIE SHEPTeTUYECKHUE MTOKA3aTeNu Ta30TypOMHHON
YCTaHOBKHU
3.0uenuth n3menenne repmudeckoro KIIJI nukna Penkuna (¢ yuerom 3aTrpaT 3HEpruu Ha
cxatue pabouell cpeipl B IUTAaTEIBHOM HAcOCE) B CIIy4ae YBEJIUUEHUS Ha4aJIbHOM
Temneparypsl padboueit cpeast Ha 40°C. McxoaHble mapamMeTphl:
- HauajbHbIe mapaMmeTpsl padoueit cpeant S00°C u 10 Mlla,
- naBjieHue B koHaeHcarope 4,5 klla,
- JaBJIeHUE muTarenbHor Boasl 13,3 Mlla
4.0Onpenenuts KII/] o oTIycKy 31€KTpOIHEPTHUH HETTO JIJIsl Ta30TypOMHHON YCTAaHOBKH MU
YCIIOBUH, UTO:
- BHYTPEHHS MOIIIHOCTh ra30B0Oi TypOuHbI paBHa 60 MBT,
- BHYTPEHHSs MOIIIHOCTh KomIpeccopa pasHa 40 MBT,
- mexannueckuid KITJ I'TY 98,5%
- KI1J] anekrporeneparopa 99%,
- KOJINYECTBO TEIUIOTHI, IOABOJAUMOE B KaMepy cropanus ¢ Tommsom 63,4 MBT,
- 3aTPAThI AIEKTPOIHEPTHH HA coOcTBeHHbIE HYKIbI [ TY 0,5 MBT
5.Paccuurtarh BHYTPEHHIOIO MOIIHOCTH KoMIiipeccopa I TY, eciu u3BecTHHI cieayronme
napaMmeTpsbl:
- TemMIieparypa HapyxHoro Bo3ayxa 20°C, naBiaeHue HapyxHoro Bo3ayxa 1,013 6ap,
- BHyTpeHHui otHocutenbHbIN KIIJ[ mpoTtoyHoii yacTu komipeccopa 85%,
- CTENEHb MOBHIIICHU JaBieHus B koMipeccope 30, koaddurueHT noteps AaBnenus B KBOY
0,97,
- MaccoBbIii pacxof Bozayxa 200 kr/c

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Mcnionb30BaHNe KaKOro M3 CIIOCOOOB MOBBIIIEHHS SHEProd(HEKTUBHOCTH MApOTYPOMHHOMN
TypOOYCTaHOBKH NMPUBOAUT K CHUKEHHIO MACCOBOM J10JIM BJaru B MapoBOM IOTOKE Ha
BBIXJIONE LMJIMHAPA HU3KOTO AABJICHHS TApOBOU TypOUHBI?
OTBeThI:
1. YBenuuenue uncia pereHepaTuBHBIX IIOJOIPEBATENEHN BBICOKOTO 1aBICHUS.
2. YBeIMUeHHe Yrciia pereHepaTHBHBIX MOIOTPEBATENICH HIU3KOTO JaBICHHS.
3. IlpuMeHeHne IPOMEXKYTOUHOTO NTEPErPEBA
4. CHMXEHHE TaBJICHUS B KOHJEHCATOPE
BepHnplii oTBeT: 3
2.3a cUeT Yero MpOUCXOANT yBEIHUSHHE YHEPT0d(PPEKTHBHOCTH NApOTYPOHMHHON YCTaHOBKH
IIPY NTOBBIILIEHUH TEMIIEPATypbl TUTATEILHON BOBI?
OtBerTsI:
1. 3a cuer pocT cpeTHEMHTErpaJIbHOM TeMIIepaTyphl M0IBO/Ia TETIJIOTHI U3 IIUKIIA.
2. 3a cueT yMEHBIICHHUS CPEIHEHHTETPATEHON TEMITEPaTyphl OTBO/IA TETUIOTHI U3 ITUKIIA.
3. 3a c4eTr yBeNMUYEHUs CPEAHEUHTETPAIILHON TEMIIEPATYPBI OTBO/IA TEIUIOTHI U3 LIUKJIIA
Bepnsiit otser: 1
3.KaxoBa BennunHa anekTpuyeckoro KIIJ[ HeTTo cOBpeMEHHBIX TapOra30BbIX YCTAHOBOK
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OTBETHI:
1. 44-54%
2. 55-64%
3. 65-74%
Bepwusriii otBeT: 2
4. Kak U3MEHsIETCS MOIIHOCTh Ta30TYpOMHHOM YCTAaHOBKH C POCTOM TE€MITepaTyphl HApYKHOTO
BO3/1yXa?
OTBeTHI:
1. YBennuuBaercs
2. YMeHbmaercs
3. He usmeHseTcs
Bepusiit oteT: 2

II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIONHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 8blnoaHeHus 3Hanus: PaboTa BeimojHeHa B paMKax ""0a30Boro"
YpOBHS. BOJILITUHCTBO OTBETOB JaHBl BEPHO. B yacTh MaTepuana ecTh He3HAYUTEIHHBIC
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "moporosoro”
ypoBHs1. OCHOBHas 4acTh 3aJaHus BBIIIOJIHEHA BEPHO

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

Ouenka ompenensieTcsi B cOOTBeTCTBUU ¢ [lonokeHneMm o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU 3a4€THOMN U 3K3aMEHAIIMOHHON COCTABIISIIOLINX
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