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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney AHunkeeB A.B.
IIpenoaBaTenn Waenmnbnatop RG4Ta5Td7-AnikeevAV-ee466b65 A.B. AHukeesn
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3 O I/I
00pa3oBaTeIbHOI Tmperan Mennxos O -
IIPOTPAMMBI Vaermuxarop | Re9797a97-MellkhovOI-83385d8 MenuxoB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

w CeepeHuna o snagensue U3MN M3K A B
3aBeHyIOH-IHH . Bnageney AHUKeeB A.B. T
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop Re4fasfd7-AnikeevAV-ee466b65 AHI/IKeeB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



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. I[TK-3 CiocoGeH caMOCTOATENLHO ONpe/IeiaTh HalIPaBICHUE M XapaKTep MPOBOIUMBIX HaAyYHO-
MPAKTUYECKHUX PadOT, yYUTHIBATH COBPEMEHHBIC TCHCHITUH PAa3BUTHS AaTOMHOUN SHEPTeTUKH
N/I-3 3naeT coBpeMeHHbIE TCHACHIIUM Pa3BUTHSI aTOMHOM SHEPIEeTUKHU

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanuzanuu: ITncemenHas pabora

. KoHcTpykTHBHBIE 0COOCHHOCTH pa3IMYHbIX THIIOB Maporeneparopos (TectupoBanue)
. Metoap! nonyuenus yucroro napa (Tectuposanue)

. Mukpo- u makpopacnpeaenenue npumeceii B nmaporeneparope (KontponpsHas padota)
. Onpenenenue onTUMaibHOM ckopoctu TeroHocutens (KonTponbHas padoTa)

. Ocnosnble koHCcTpyKIuu [1I" (TectupoBanue)

. OcHoBHBIE XapakTepucTUKH naporeHeparopa (TectupoBanue)

. IIpununsl ecrectBeHHOM Ge3omnacHocTH (TectupoBaHue)

. Pacuer xapakrepuctuk aByxgaznoro noroka (KonrponasHas padora)

. TenmoBoii pacuet naporeneparopa (KonrponbHnas padora)

10. t,Q-mmarpamma naporenepatopa (KontpoiapHas padbota)
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Cpok KM: 4 4 6 8 10 12 14 15 16

Mecro maporeneparopa B
terioBoi cxeme ADC.
OcHOBHBIE XapaKTEPUCTUKHU
naporeHepaTopa

Mecto naporeneparopa B
terioBoi cxeme ADC.
OCHOBHBIE XapaKTEPUCTUKHU
naporeseparopa

KoHCTpYyKTUBHBIE CXEMBI
aporeHepaTopoB.
TpeGoBanust k
naporeHepaTopam

KoHcTpyKTHUBHBIE CXEMBI
MapOTeHEPATOPOB. +
TpebGoBanust k




naporeHepaTopam

CrniocoOsI niepeaun TerJia B
naporexneparope. Bubl
TEIJIOHOCUTEIIEH

Crioco0OwI mepeaun Teria B
naporeHepaTtope. Bubl
TEIIOHOCUTENIEN

IIpoueccsl, mpoTekaroniue
Y IPOM3BOJICTBE Napa

IIpoueccsl, mpoTekaronue
IIPY IPOU3BOJICTBE Napa

TeroBble
TUAPOIMHAMUYECKHE
yCIIOBHS PabOTHI
MOBEPXHOCTEH
Tern1000MeHa

TemnoBwie u
TUAPOJUHAMUYECKHE
yCIIOBUS pabOThI
MMOBEPXHOCTEN
TEI000MeHa

DU3HKO-XUMHYECKHE
MPOIECCHI HA MTOBEPXHOCTAX
TEIJI000MEeHa.
KoHcTpykuinonHbie
MaTepHuabl
MaporeHepaTopoB

Du3nKOo-XNMHYECKIE
MPOLIECCHl HA TOBEPXHOCTAX
TEeII000MEHa.
KoHcTpykiinonHbie
MaTepHuabl
MaporeHepaTopoB

Pacuer u npoekTupoBanue
naporeseparopa

PacueT u mpoekTHpoBaHUE
naporeHepaTopa

HanexHocTb paboThl
naporeHepaTopa, BOIPOCHI
HKOHOMHKH 1 IKCILTyaTalllH
aporeHepaTopoB

HanexunocTs paboTbl
naporeHepaTopa, BOIPOCHI
HKOHOMHKH U IKCILTyaTalliu
aporeHepaTopoB

Bec KM:

5

5

15

15

15

15

15

$06m1as acts/JIy1s1 MPOMEKYTOIHOM aTrTecTaund




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
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-3 NJI-3nk-3 3Haet | 3HaTh: OcHoBHBIE XapaKkTepucTuku naporeHeparopa (TectupoBanue)
COBpEMEHHBIE  TEHJCHIIUU | OCHOBHBIE XapakTepuctuku | [IpunHnmmns! ecrectBenHoi 6e3onacHocTu (TectupoBanue)
pa3BUTHUA atomuoit | [1I' ADC t,Q-mmarpamma naporenepatopa (KontponbpHas pabora)
SHEPreTUKU BIIUSTHUE TPOIIECCOB, Ocnosublie koHCTpYyKIHH [1I" (TectupoBanue)

nporekaromux B I1I', Ha
HaJIeKHOCTh U
SKOHOMHUYHOCTH OCHOBHOT'O
obopynoBanusi ADC
MIPUHIIMITE BEIOOpA
KOHCTPYKTUBHOMW CXEMBI
METO/IbI TTOTYIEHUST YUCTOTO
napa

KOHCTPYKIIMOHHBIE
Marepuaibl U pacuer
JeTajnel maporeHepaTropa Ha
MIPOYHOCTh

YMers:

MIPOBOJUTH pacueThl OanaHca
tera [1I°

paccUUTHIBATh
TETJIOTUIPABINIECCKUE
xapakrepuctuku [1I°
MIPOBOJIUTH PACUYETHI
MaTepHuaabHOro OanaHca
npuMecei paboueit cpebl

Pacuer xapakrepuctuk asyxdasnoro nmotoka (KonrponbHas padora)
TemnnoBoii pacuer naporenepatopa (KonrponbHas padora)

Mukpo- u MakpopacnpezeieHue nNpuMeceil B maporeHeparope
(KonTponbsHas pabora)

KoHcTpykTHBHBIE 0COOEHHOCTH Pa3IMYHBIX THIIOB ITAPOTCHEPATOPOB
(TectupoBanue)

MeTtoas! nonyuenus yrcroro napa (TectupoBanue)

Omnpenenenue onTUMaIbHON cKopocTH TertoHocuTens (KoHnTponabHas
pabora)




MIPOBOJIUTH pacyeT
croumoctu 11" n
ONpeAEIICHUE ONTUMAIBHOMN
CKOPOCTH TETJIOHOCHUTEJIS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. OcHOBHbIE XapaKTEePUCTHUKH NAPOreHepaTopa

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 Meponpusitusi: Tect

Kpartkoe cogep:xkanue 3aiaHusA:
OTBeTUTH Ha BOIIPOCHI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE XapaKTEPUCTUKU 1.Knaccudukanus ADC 1o THITy SAEpHBIX pEaKTOPOB.
I ASC 2.Mecto naporenepaTtopa B TeraoBoit cxeme ADC
3.III" kak ocHOBHOI1 31eMeHT ADC

4.OCHOBHBIE XapaKTEPUCTHUKU NApPOre€HEPaATOPOB

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "0TIMYHO" BBICTaBISETCS €CIIM 3aJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHITIOJIHEHO

KM-2. IIpyHuMnsl ecTecTBEeHHO 0e30I1acHOCTH

®opmbl peaausanun: [lucemennas padbora

Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHHs KOHTPOJIBLHOr0 Meponpustus: Tecrt

Kparkoe conepxanue 3a1aHus:
OTBeTUTH HA BOIIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: BIMSHUE  IIPOLIECCOB, 1. TennoHoCUTENN S7IEpHON SHEPTETHKH (BOJIA, TKeNas

nporekaromux B [T, Ha BOJIA, KHUJIKHE METaJIbl, Fa30BbI€ TEIUIOHOCUTEINH,

HAJe)KHOCTb U DKOHOMUYHOCTH OpraHUYecKue TeIIIOHOCUTEIH )

OCHOBHOTO0 00opynoBanus ADC 2.Tumnbl maporeHepatopos. t,Q-auarpaMmsbl pa3IMuHbIX
naporeHepaTopoB. MUHHUMaNbHbIE TEMIIEPATypPHBIE
HaInopsbl




3.YpaBHEHUS TEIUIOBOTO U MaTepUaILHOTO OaJlaHCOB
MaporeHepaTopoOB

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME HJIH BBITIOJIHEHO MPEUMYIIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-3. t,Q-guarpamMmma naporesHeparopa

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIBLHOr0 MeponpusTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaennsi KOHTPOJbLHOro Meponpusitusi: KonrponsHas padota

Kparkoe conepxkanue 3aiaHus:
Pemuts 3apauy

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMmers: paccYuThIBaTh 1.ITocTpouTs t,Q-muarpammy naporeneparopa I[11'B-440
TEIUIOTUIPaBINYECKUE U ONpEAEINTh MUHUMAJIbHBIA TEMIIEPATYPHBIN HAIlop
xapakrepuctuku [1I° HCIIAPUTEIBHON YaCTU U CPABHUTB €r0 ¢

PEKOMEHIALUAMH, ECIIA U3BECTHO:
- nasiieHue TertoHocutens pPl1=12,26 MIla;

- pacxon termonocutens yepes [1I' D1=7100 m3/4;
- TeMmmeparypa TeroHocuTesns Ha Bxoze B [1I7
t1Bx=297°C,;

- TeMmmepaTrypa TeIoHocHuTens Ha Bsxoe B 11T
t1Bsx=270°C;

- namjeHue renepupyemoro napa p0=4,61 Mlla;
TeMIeparypa nurareapHoil Boasl tIIB=223°C;

- ynenbHbIN pacxon npoaysku glIp=DIIp/DII=0,01;
- ynenbHbIi yHoc Biaru w=DYn/DI1=0,001.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-4. OcnoBHble koHCcTpYKIuu I

®opmbl peanausanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec kouTposbHOro Mmeponpusitusi B BPC: 5

IIpoueaypa npoBenennsi KOHTPOJIbHOT0 MeponpusiTus: TecT

Kparkoe conepxanue 3ajanus:
OTBeTUTH HA BOIIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUSA:

3HAaTh: KOHCTPYKLIMOHHbIE 1. KoHCTpyKLIMS TOPU3OHTATIBHBIX TAPOT€HEPATOPOB
Marepuanbl M pacyer JaeTalen (I1II'B-440, I1I'B-1000, I1I'B-1000MKIT)
naporeHepaTopa Ha pOYHOCTb 2.KoHCcTpyKIMs NpsIMOTOYHBIX HATPUEBBIX

naporenepatopos (ITI'H-200M, H-272)
3.KoHcTpyKins BepTHKAIBHBIX MTAPOTEHEPATOPOB IS
peakTopoB ¢ Bojoi nnoa nasinenueM (PWR) u
TsKeN0BOIHBIX peakTopoB (CANDU).

4.KoHcTpyKLMsI TApOreHEPaToOpoB, 000rpeBaeMbIX
KHUJIKOMETANINYECKUMU TETJIOHOCUTENIMU (HATpUi,
CBUHEII, CBUHEI[-BUCMYT).

5.KoHcTpykins naporeHepaTopoB, 000rpeBaeMbIX
ra30BbIMU TEIUIOHOCUTEISIMU (YTJIEKUCIbIN ra3, rejaui).

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-5. Pacyer xapakTepucTHK ABYX(a3HOro noroka

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabora

Bec koHTpOBbHOrO Meponpustusi B BPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJIbLHOro MeponpusaTusa: KourpoiasHas pabora




Kpatkoe cogep:xanue 3aganus:
Pemmmts 3amauy

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMmers: paccYuThIBaTh 1.0mpenenuTh MaccoBOE Mapocoaepkanue, 00bEMHOE U
TEIUIOTUIPaBINYECKUE HCTUHHOE 110 3aIaHHBIM 3HAYEHUSIM TEIUIOBBIX IIOTOKOB
xapakrepuctuku [1I° U XapaKTepUCTUKax paboueil cpesl

OnucaHne MKaJbI OIleHUBAHUS .

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHUE JIJISl PEIICHUS 3a/1a4

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

KM-6. TenuioBoii pacuyer maporeseparopa

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpoIbLHOrO MeponpusaTus: KonrponpHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeaeHnss KOHTPOJIbLHOro MeponpusaTusa: KontpoiabsHas pabora

Kpartkoe cogep:xxanue 3aganus:
Pemuts 3agauy

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh:  NpPOBOOUTH  PACUYETHI 1.0Onpenenutph pacxoj TEIUIOHOCUTENS Yepe3

6ananca tera [ naporenepatop [1I'B-1000 D1, ecnu u3BectHo:

- naBieHue Teruionocutens pl=16 Mlla;

- TemIepaTypa TeIIoHocuTelns Ha Bxoze B [1T°
t1Bx=320°C;

- TemIepaTypa TelJIoHOocuTelns Ha Bsxone B I1I7
t1BEIX=289°C;

- nmasneHue reHepupyemoro napa p0=6,27 Mlla;

- TeMmIeparypa nurarenbHoi Boasl tIIB=220°C;

- maponpouszBoautensHocTh [T DIT=408 kr/c;

- ynenbHbI pacxon npoaysku glIp=DIIp/DII=0,01;

- yzaensHbIN yHOC Biiarn o=DVYn/DI1=0,002.
Koaddunment, yuntsiBarouii reraossie norepu B [1I°
MIPUHATH

[TpunATH MaccoBO€ MapocoaepkaHue (CTeNeHb CyXOCTH
rnapa)

Onucanue MKaJbl OLICHUBAHUA:

10




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIHM BBITIOJHEHO IMPEUMYIIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

KM-7. Muxkpo- u Mmakpopacnpe/ejeHue npuMecei B naporeseparope

®opmbl peanusanum: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeieHNsi KOHTPOJIBLHOr0 MeponpusTusi: KourponbHas paborta

Kparkoe conepkanue 3aiaHus:
Pewits 3aauy

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb:  HPOBOJUTH  PacyUeThl 1.MukpopacnpezeneHie npuMeceid B maporeHepaTopax
MaTepuaibHOro OanaHca npuMecen
paboueli cpebl

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHUE JUIsl pELICHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHKa "yI0BIEeTBOPUTEIBHO" BEICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-8. KoHCTpYKTHBHBbIE 0COOEHHOCTH PA3JIMYHbIX THIIOB IAPOTreHEPATOPOB

®opmbl peanusanun: [lucemennas padbora

Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHHs KOHTPOJBLHOro Meponpusitus: Tect

KpaTlcoe CoA€cpKaHME 3alaHUA:
OTBCTUTH HA BOIIPOCHI
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MIPUHIUIIBI BbIOOpa 1.YXyameHHbIi TermoooMeH

KOHCTPYKTHUBHOM CXEMBI 2.0npeneneHue IJIMH SKOHOMan3epHOoro,
HCIApPUTEIBHOTO U NAapONEPErpeBATEIbHOIO YUaCTKOB
IIPH MIOCTOSIHHOM TETLJIOBOM IOTOKE

3.0npeneneHue KOOpAMHAT Hayalla MOBEPXHOCTHOIO U
Pa3BUTOT0 OBEPXHOCTHOTO KUIICHHUS

4.TpeboBanusi, MpeIbABIIEMbIE K KOHCTPYKIIHUAM
naporenepaTopoB ADC

5. I1puHIuns! BBIOOPA KOHCTPYKTUBHOW CXEMBI
naporeseparopa

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-9. MeToab! nojiy4eHHs1 YMCTOr0 napa

®opmbl peaausanun: [lucemennas padbora

Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHHs KOHTPOJIBLHOr0 MeponpusaTus: Tect

Kparkoe conepxanue 3ajanus:
OTBeTHUTH HAa BOIIPOCHI

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: METO/TBI MOJTyYeHUs 1.Ilpumecu nmuTaTeNbHOM BOJIBI U UX BIMSHUE Ha paboOTy
YUCTOTO Tapa obopynoBanus ADC

2.TpeboBaHus K YUCTOTE Mapa

3.YpaBHeHHS MaTepHaIbHOTO OaaHca 1Mo IMPUMECIM
4.MeTobl OBHIIICHUS YUCTOTHI Mapa B
nmaporeHepaTopax

5.CtyneHuaroe ucrapeHue, cenapaus KamneiabHo! BiIaru

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'beMe WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €Cu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-10. OnpeneneHue onTUMAJbHOM CKOPOCTH TENJIOHOCUTEJIS

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeieHNsi KOHTPOJIBLHOr0 MeponpusTusi: KoutposbHas paborta

Kparkoe coneprxkanue 3aiaHus:
Pewits 3amauy

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmers: MIPOBOJIUTH pacuer 1. TeXxHUKO-PKOHOMUYECKOE€ 000CHOBaHHE KOHCTPYKIIUU
croumoctu I m onpenenenue MaporeHepaTopoB

ONTUMAaIbHOU CKOpOCTH

TEIJIOHOCHUTEIS

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHE AJIS PEIICHUS 3314

Oyenka: 3
Hudicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEKYTOUYHON aTTecTallum: 3a4eT

IIpumep Onsiera

Teopernueckue BOPOCHI

1. OcobenHocTH TEI000MEeHa IPU KUIICHUH.
2. Pacuet ruipaBin4eckux conpoTtuBieHuid. [lepenaspl naBiaennii B 1ByX(pa3HbIX OTOKAX.
[TpakTueckoe 3aganue

[Taporenepatop I1I'B-1000 npousBoauT cyxoi HachIIEHHBbIN nap ¢ AaBiaeHueM p0=6,3 Mlla.
[TaponpousBoautensHOCTh aporeHeparopa D0=400 kr/c. Temneparypa nuTaTeIbHONW BOIBI
tnB=219°C. VY nenbHbliA pacxo NpoAyBKu npuHaTh gnp=Dnp/Dn=0,01, ynensHslii yHOC BiIaru
®=Dyn/Dn=0,002. Paccuntarh TEII0BbIE MOIIIHOCTH SKOHOMaii3epa (Q3K) U ucnapuress
(Qucn), moctpouts t,Q-muarpaMmy (MHHUMAIBHBIN TEMIIEPATYPHBIA HATIOP UCHAPUTENs Oth
HPUHATH COTJIACHO peKkoMeHaanusaM). Heo6xonumble TepMOAMHAMUYECKUE TapaMeTPhl
IIPEJICTaBJICHbI B TAOJIHIIE.

ts0=ts(p0) | h'0=h'(p0) hrie=h(p0,trB) | r0=r(p0)
278,8°C 1230,3 x/Ix/xr | 940,2 x/[x/kr | 1550,8 kJIx/Kr

IIpoueaypa nposenenust

3ayeT NpoOBOJIUTCS B YCTHOM (popme mo Ouseram B BHUJIE MOATOTOBKU M M3JI0KEHHs Pa3BEPHYTOrO
oTBeTa. Bpems Ha BhINOTHEHNE 33JaHHS/TIOATOTOBKY O0TBeTa — 60 MUHYT.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnankarop: NJI-3nk-3 3HaeT coBpeMeHHbIE TEHCHIIMN Pa3BUTUS aTOMHOMN
SHEPreTUKHU

Bomnpocel, 3axanus
1.Ilepenan naBieHus npu IBUKEHUH IBYX(a3HOU cpeibl (TOMOTeHHasi MOJIEINb).
2.Cenapanus napa B I1I'
3.bananc npumeceii I1I" o 2 koHTYypy
4.KoHuenuus cTyrneH4aToro uCapeHus
5.Makpopacnpenenenue npumeceit mo oosemy II°
6.Muxkpopacnpezaenenue npumecei mo oovemy I1I°
7.0cHOBHBIE TEIIO-TUAPAaBINYECKHe XxapakTepuctuku [
8.OCHOBHBIE 30HBI TEINIOOOMEHA B MPSIMOTOYHOM apOTeHEPUPYIOLIEM KaHaje
9.Haiigute cpenHnii KOAQPUITUEHT TEIUIOOTAAYH ITPH TOMIEPEIHOM OOTCKaHMH ra30BbIM
teroHocureneM (He) mydka TpyO skoHOMai3epa maporeneparopa. JKOHOMan3ep coOpaH u3
3MEEBUKOB C LIaXMaTHBIM pacroyiokeHueM Tpyo 32x6, npuuem S1=76,8 mm, S2=57,6 MM, a
qucio psagoB paBHO 40. CKOpPOCTh TEIIOHOCUTENS B Y3KOM ceueHnu vy3=2 m/c. Temmeparypa
renus Ha Bxoze B my4ok Tpyo 1000°C, a na Beixoae u3 Hero 860°C. asnenue remust 7 MIla.
10.0Onpenenuts cpenumnii KTO mpu mpoaoasHOM 00TEKaHUH ITydka TpyO skoHOMaii3epa [1I°
BPECT-O/1-300. TpyOHbIii my4yok SKOHOMaii3epa COCTOUT U3 TpyO auaMeTpoB 18x3 MM,
pacroI0kKEHHBIX B TPEYroJibHOM perieTke ¢ marom 25 MM. CKOpocTh CBUHIIA 2 M/C,
TEMIIEpAaTypa CBUHIIA Ha BXoje B skoHoMaiizep 703,1 K, Ha Beixone — 693,1 K.

14



MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.YT0 Takoe MPUHIIUIT €CTECTBEHHON O€30MacHOCTH?
OTBeTHI:

[I1MCbMEHHBIN WJIM YCTHBIA OTBET
Bepwnbiii orBet: [IpuHIUI €cTeCTBEHHOW 0€30MaCHOCTH COCTOUT B OTKAa3€ OT OMACHBIX
TEXHUUYECKHUX PELICHUI U B JOCTUKEHUH 0€30IaCHOCTH 3a CUET BIOJHE HA/IEHKHBIX
(GU3NIECKUX U XMMUYECKUX 3aKOHOMEPHOCTEH, IPUCYIINX TOIUIUBY, TETFIOHOCUTEIIO U
Jp. KOMIIOHEHTAaM PEaKTOPHOM YCTaHOBKH.

2.Ilpouecc Temioornauu 3107
OTtBeTsI:

IIncbMEHHBINM UM YCTHBINA OTBET
BepHnblii 0TBeT: DTO KOHBEKTUBHBIN TETNIOOOMEH MEXAY TOBEPXHOCTHIO TBEPJIOTO TeJa U
OMBIBAIOUIEHN €r0 JKUIKOCTHIO.

3.YcnoBus KUNIEHUS KUAKOCTH
OTBeTHI:

[IucbMeHHBIN UM YCTHBINA OTBET
Bepnpiii otBet: Hannune neHTpoB napooOpa3oBaHMsl U IEPETPEB KUIKOCTH OTHOCUTEIBHO
TS — He0OX0AMMBIE YCIIOBUS KUIIEHUS KUAKOCTH.

4.Ilpouecc Teronepenadu 3To?
OTtBeTsI:

IIncbMEHHBIN WM YCTHBINA OTBET
Bepnpiii otBet: [lepenaua Temna U3 oIHOM MOABIKHOM cpeibl ((KUAKOCTH WIIH ra3a) K
JIPYrou yepes3 pa3aersionyo UX OJHOPOJHYIO WIIM MHOTOCIIONHYIO TBEPAYIO CTEHKY
0001 (HopMbI

5.5IBneHue npsTaHbs U BbIOpoca mpuMecei
OTtBeTsI:

IIncbMEHHBINM WM YCTHBINA OTBET
Bepusliit otBet: Ha paccrostum nopsiaka 100 MKM OT TemsI000MEHHBIX TPYO B
3aBUCHUMOCTH OT Koapduienta quddysuu, pacTBOPUMOCTH B Iape U Ap. Ipu
MOBBIIIEHUH TEIUIOBOW MOIIHOCTH U paboTe PY Ha HOMHHAIBHOM YpPOBHE MOIIHOCTH
IIPOUCXOAUT KOHIICHTPUPOBAHUE ITPUMECEHN 0 3HAYECHHM, IPEBBIIIAIOIINX UX COIEpKAHUE
B 00bpeme [1I" Ha HECKOTBKO MOPSAKOB

6.MexaHnuecKuil yHOC IpUMeCeil ¢ HaChIIEHHBIM TapOM
OTBeThI:

IIncbMEeHHBINM UM YCTHBINA OTBET
Bepplit orBeT: MeXaHMYECKHUIM YHOC IIPUMECEN ITPOUCXOAUT BMECTE C BHIHOCOM BJIArU.
BemecTBa, Haxos1Mecs B BOJE B BUJI€ IIIaMa, U3 BoasgHoro oosema I1I" He BbIHOCATCS.
MexaHnuecKkuil yHOC IPUMECE — JOCTATOYHO CIOXKHBIN (PU3MKO-XUMUYECKHII Mpoliecc,
KOTOPBIN ONPEENsAeTCs YCIOBUSIMU CeNapalfy Biard, TuapoanHaMukon B ooseme [T,
pa3MepoM KarllelleK BJIard U T.I1.

7.MeToa CTYNIEeHYaTOro UCIapeHus
OTBeThI:

IIncbMeHHBIN UM YCTHBINA OTBET
BepHnbiii oTBeT: MeTo1 MOBBILICHHUS YACTOTHI Mapa, BeIpabaThiBaeMOro OapabaHHBIM
MTapOBBIM KOTJIOM, ITyT€M HCKYCCTBEHHOTO PACIIPEAEICHUS COJIEH U MHBIX IPUMECEN B
KOTJIOBOM BOJIE

8.UTo Takoe «KOHCTPYKTOPCKHUH pacdeT»?
OTBeThI:

IIncbMeHHBIN UM YCTHBINA OTBET
BepHnbplii otBeT: KOHCTpYKTOPCKUI pacdyeT — 3TO pacdeT TEIUIOBOM CXEMbI HOBOM
YCTaHOBKH JIUOO HOBOTO €€ BapHUaHTa, €Ile HEe BHIITYCKAeMOT0 MPOMBIIIIEHHOCTHIO. L{enbio
KOHCTPYKTOPCKOI'O pacuera sIBIISIETCs OIPEACIIEHUE PACX010B U TEPMOJAUHAMUYECKHUX

15



napamMeTpOB TEIIJIOHOCUTEIICH HITH Hepe;[aBaeMoi/'I MOIIIHOCTHU Ha BXOAEC U BBIXOAC

9JICMCHTOB CXEMbI, 4 TAKKC TCXHUKO-OKOHOMHNYCCKHUX HOKaSaTCJIefI, XapaKTCPU3YIOIIUX

COBEPIIEHCTBO CXEMBI, B IEPBYIO OYEPE/Ib, TEXHOJIOTUYECKOE.
9.YTo0 Takoe «I1OBEpOYHBII pacueT»?
OTBeTHI:
[I1MCbMEHHBIN WJIM YCTHBIA OTBET
Bepusiit orBeT: I10BEpOUYHBIM pacyeT — 3TO yXkKe pacdeT CIIPOCKTUPOBAHHOW MU
AKCIUTYaTUPYIOLIEHCS YCTAHOBKH, JIJIs1 KOTOPOM U3BECTHBI BCE KOHCTPYKTUBHBIE U

TEXHOJIOTUYECKUE XapaKTEPUCTUKHU 3JIEMEHTOB 000py/10BaHUs. Y IIpaBiIsieMble TapaMeTphl

3/1€Ch OTCYTCTBYIOT.
10.Kakue pacueTsl BbI €llie 3HaeTe?
OTtBeTsI:
IIncbMEHHBINM UM YCTHBINA OTBET
Bepnsiit orBeT: OnTUMHU3AMOHHBIE U BapuaHTHbIC. [[poekTHBIE.

II. Onucanue wkanvl oueHueanus

Oyenka. 3a4TE€HO
OnucaHnue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeINOIHEHA BEPHO HIIU C
HECYIIECTBEHHBIMU HEJOCTATKAMU

Oyenka: HE 3a4TEHO
OnucaHue XapakmepucmuKu 6blnOJIHEHUsA 3HARUA. Pa60Ta HC BBIITOJIHCHA WUJIX BBIIIOJITHCHA
NpEeuMylICCTBCHHO HEIIPABUIILHO

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy

Onenka omnpexensercs B cooTBeTcTBUM ¢ llonoxeHuem o OaIbHO-PEHTHHIOBOM CHUCTEME AJIS

crynenroB HUY «MOW»
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