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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. I[TK-1 CnocoGeH aHanu3upoBaTh U MOJICTUPOBATh (PU3HMUECKHUE M TEXHOJIOTHYECKHE TTPOIIECCHI,
UCIIOJIb3YEMbI€ B ATOMHOM YHEPreTUKeE
N/I-1 Bnageer HaBbIKaMU UCCIIEIOBAHUS U TPOEKTUPOBAHUS TEXHOJIOTHYECKOM cxeMbl ADC
MPUMEHHUTEIBHO KaK K OCHOBHOMY T€XHOJIOTHYECKOMY MPOIECCY, TAK U K BCIIOMOTaTeIbHBIM
TEXHOJIOTHYECKHUM CHCTEMaM

2. IIK-2 Brnaneer pac4eTHO-TEOPETUUECKUMHU U DKCIIEPUMEHTATBHBIMU METOJIAMU UCCIIEAOBAHUS

TEIUIOTHIPABINYECKUX U HEUTPOHHO-(PU3NIECKIX MPOIECCOB B SHEPTETUIECKOM 000pyI0BaHUU
N]I-1 Brianeer HaBbIKaM¥ MTOCTAHOBKY U PEILICHUSA 33/1a4 UCCIEAOBAHUS U IPOCKTUPOBAHUS
TEXHOJIOTHYECKHUX (TEIJIOBBIX) CXEM

3. I1IK-3 CnocobeH caMOCTOSTENIbHO ONPEAEATh HAIPaBICHUE U XapaKTep MPOBOJUMBIX HAYYHO-
NPaKTHYECKUX PadOT, YUUTHIBATH COBPEMEHHBIC TEHICHIINU Pa3BUTHSI aTOMHON SHEPTeTHUKH
NJ1-3 3HaeT coBpeMEeHHbIE TEHIEHLUN Pa3BUTUSI aTOMHOM SHEPreTUKU

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®Popma peanuzanuu: ITucemenHas pabora
1. BecriomoratenbHble TEXHOJIOTHYECKHE CUCTEMBI U cUcTeMbI Oe3omacHocT ADC.
KomnoHoBKa rinaBHOTO Kopryca i reHepasibhbiil miad ADC. (KoHTponbHas paboTa)
2. [NaponpousBoautensubie yctaHoBkH (I1I1Y) ADC. (Tectuposanue)
3. ITapomnpousBoautensuble ycraHoBkH (IITTY) ADC. BenomorarenbHble TEXHOIOTHYECKUE
cuctembl U cucteMbl 6ezonacHoctd ADC. KoMoHOBKa I1aBHOTO KOpPITyca M reHepaibHbIN
wiad ADC (KonTposbHas paboTa)
4. ITaporyp6unnsie ycranoBku (ITTY) ADC (KonTponbHas padota)

BPC aucuunjavHbl

I cemectp
Beca KOHTpOIBHBIX MeponpusITHii, %o
Nunexc KM-1 | KM-2 | KM-3 | KM-4
Pa3nen muciuInuinabl KM:
Cpok KM: 4 8 12 15

[TaponpousBoautenbubie yctanoBkH (I1I1Y) ADC

[TaponpousBoautenbubie yctanoBkH (I1I1Y) ADC + +

[Tapotyp6unnsie yctanoBku (IITY) ADC




[Taporypounnsie ycranoku (I1TY) ADC +
BcnomorarenbHble TEXHOJIOTHUECKUE CUCTEMbI PEAKTOPHOU
YCTaHOBKHU
BcecnomorarenbHble TEXHOJIOIMYECKUE CUCTEMBI PEaKTOPHOMI + +
YCTaHOBKHU
KomnoHnoBka ri1iaBHOTO KopItyca U reHepaibHblid miian ADC
KomnonoBka ri1iaBHOTO KopItyca U reHepalibHblid miian ADC +
Bec KM: 15 30 15 40
2 ceMecTp
Beca
KOHTPOJIbHBIX
MEPONPUATHH,
Pazpen qucuuniamHel %
Nuanexc KM:
Cpox KM:
Bec KM:

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund

BPC kypcoBoii padoTbi/mpoekTa

2 cemecTp
Beca KOHTpOIBHBIX MeponpusThii, %o
Nunekc KM-1 | KM-2 | KM-3 | KM-4
Paznen qucuumimHbl
KM:
Cpox KM: 4 8 12 15
Bb160p OCHOBHBIX MapaMeTpOB NPUHLUITNATBHON TETNIOBOM + +
cxembl 61oka ADC
Br160op mapameTpoB u pa3padoTKa MPUHIIUITHATBLHON TETIOBOM + +
cxemsl [ITY
Pacuer teruoBoii cxemsr [ITY + +
Pacuer pacxoaHbIX XapaKTEpPUCTHK HU3KOMOTECHIIMATILHON YacTh + +
HHEProOIoKa
Pacuer TennoBoi cxeMbl NapONPOU3BOAUTEIIBHON YCTAHOBKH + +
Pacuer nokasareneil TenaoBoit SKOHOMUYHOCTH SHEPTroOII0Ka + +
ADC
Pa3paboTka cxembl Kakoro-1u0o 3JeMEeHTa UIIH CUCTEMBI OTHON +
u3 ycraHoBok ADC
Pa3zpaboTka pa3BepHyTOM TETJIOBOM CXEMBbI YHEPTOOJIOKA +
OdopmieHune mosICHUTETHPHON 3aITUCKA +
Brimonnenue rpadudeckoi 4acTu mMpoeKTa +
Bec KM: | 20 30 40 10




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 N-1nka Bnaneer | 3nath: [TaponpousBoaurtensubie ycranoBku (I1ITY) ADC. (TectupoBanue)
HABbIKAMU HCCIIEJOBAaHUSA U | — HA3HAUYEHHE U OCHOBHbBIC [TapomnpousBoautenbubie yctanoBkH (IIITY) ADC. BenomoratenbHbie
IIPOEKTUPOBAHUS XapaKTePUCTUKU TEXHOJIOTUYECKHE CUCTEMBI B cucTeMbl Oe3omacHocT ADC. KomnoHnoBka
TEXHOJIOTUYECKOH  CXEMBI | TEXHOJIOTUYECKUX rJ1IaBHOTO Kopiyca u renepanbhbiil ian ADC (Kontponbhas paboTa)
ADC npuMEHHTENBHO KaK K | ycTaHOBOK ADC
OCHOBHOMY YMmeTs:
TEXHOJIOTHYECKOMY — pa3pabarTbIiBaTh CTPYKTYPY
mpoleccy, Tak ¥ K | TEIUIOBBIX CXeM OCHOBHBIX
BCIIOMOTaTEIbHBIM TEXHOJIOTHYECKHUX
TEXHOJOTUYECKUM yctanoBokK 1 ADC B 11enom,
CUCTEMaM a Taxke 000CHOBAHHO
BBIOMpATH 3HAYCHUS
yIpaBIsieMbIX MTApaMeTPOB
TeroBbIX cxem ADC
ITK-2 N-1nk-2 Bnaneer | 3nath: [Tapotrypounnsie yctanoBku (IITY) ADC (KonTtponsHas pabora)
HABbIKAMU TIOCTAHOBKHU U | — OCHOBHBIC TEPMUHBI U BcenomoraTenbHbIe TEXHOTOTHYECKHE CUCTEMBI U CUCTEMBI O€30MaCHOCTH
peLIeHus 3a71a4 | OCHOBBI COBPEMEHHOM ADC. KoMmoHoBKa TJ1aBHOTO KopItyca U reHepanbHbIi mian ADC.
UCCIEI0BAHUS u | Mmetogonoruu uccnenosanus | (KorrponpHas padorta)
MIPOCKTUPOBAHUS Y TIPOCKTUPOBAHUS
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX CXEM

(TETJIOBBIX) CXeM

ADC

YMeTs:

— COCTaBIISITh YpaBHEHUS
MaTepHaIbHBIX U
SHEPreTHYECcKUX 0aJIaHCOB




MIPUMEHUTEIBHO K
3JIeMEeHTaM 000pYyI0BaHUS
TEIUIOBBIX CXEM, ONIPEAEIATh
CHoc00 pelIeHus CUCTEMBI
YpaBHEHUH, COCTABIIAIOLINX
pacyeT TEeII0BOM CXEMBbl

I1K-3

N/1-3nk-3
COBPEMEHHEIE
pasBUTHS
JHEPreTHKH

3Haer
TEHIECHIIUNA
aTOMHOU

3HaTh:!

— OCHOBHbIE UCTOYHUKH
Hay4HO-TEXHUYECKOMN
nH(popMaIuu 1Mo
TE€XHOJOTMYECKUM CXeMaM
ADC u ucnonb3zyeMomy B
HUX 000pYJ0BaHUU
YMersb:

— CTaBUTb U pelIaTh 3a7auu
UCCIIeIOBAaHMS U
IIPOEKTUPOBAHMUS
TEXHOJOTMYECKHUX
(TEeTIOBBIX) CXEM

BcenomoraTenbHbIE TEXHOIOTUYSCKUE CHCTEMBI U CUCTEMBI O€30MTaCHOCTH
ADC. KoMIoHOBKa IJ1aBHOTO KopIyca U reHepainbHbii man ADC.
(KonTponbhas paboTta)

[TapompousBoautenbubie yctanoBkH (I1I1Y) ADC. BenomoratenbHbie
TEXHOJOTHYECKHE CUCTEMBI U cucTeMbl Oe3onacHoctn ADC. KoMmoHoBka
rJ1IaBHOTO Kopiyca u renepanbhbiil iadn ADC (KonTtponbhas paboTa)




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
KM-1. ITaponpon3BoaunreibHbie ycranoBku (ITITY) AIC.

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJIbLHOr0 Meponpusitus: Tect

Kpartkoe cogep:xkanue 3aiaHusA:
OTBeTUTH Ha BOIIPOCHI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: — Ha3HAYEHHUE U OCHOBHbBIE 1.OcHOBHBIE 0COOEHHOCTH MAPOTYPOUHHON YCTAaHOBKH
XapaKTEePUCTUKU TEXHOJOTHYECKUX O0JHOKOHTYpHOU ADC 1 e€ BcrioMorareibHble
yctaHoBok ADC TEXHOJIOTHYECKUE CUCTEMBI

2.0OcHoBHBIE 0OCOOEHHOCTH peakTopoB Tuia BBOP u
PBMK, kak ocHOBHOTO 351eMeHTa 060opynoBanust ADC.
3.0OcHOBHBIE OCOOCHHOCTH KHUTISIIIIMX PEAKTOPOB, KaK
OCHOBHOTO 37ieMeHTa 00opynoBanus ADC.
4.0co6eHHOCTH MapONPOU3BOIUTEIHHON YCTAHOBKHU C
BOJIO-BOJIIHBIM PEAKTOPOM CBEPXKPUTHUECKOIO
JTaBJICHHUS.

5.0co06eHHOCTH MTapOIPOU3BOAUTEIBHBIX YCTAHOBOK C
peaKTopaMu, OXJIAXKAAEMbIMH JKUIKOMETATTHYECKUM
(111€710YHBIM) TETIIIOHOCUTEIIEM, U BBIOOP MapaMeTpoB
takux [ITY

6.0co0eHHOCTH MapOIPOU3BOAUTEIILHON YCTAHOBKHU C
PEaKTOpOM CO CBUHIIOBBIM TETNIOHOCUTENIEM

7.Bp1O0p mapaMeTpoB MapONPOU3BOIUTEIHHOM
ycraHoBkr BPECT, TpeGoBanus k mapoTypOUHHOM
YCTaHOBKE, OCHOBHBIE IPEUMYIIECTBA 110 CPABHEHUIO C
[IITY ¢ HaTpueBbIM TEIUIOHOCUTEIEM

8.0c0o0eHHOCTH MapONPOU3BOAUTEIILHON YCTAHOBKH C
peaKTopoM, OXJaKIaeMbIM I'a30M, M BEIOOp 3HaUEHUIl ee
ynpasisieMbIxX apameTpoB (Ha npumepe ITITY ¢
PEaKTOpOM MarHOKCOBOI'O THIIA)

9.0co0eHHOCTH TapOIPOU3BOIUTEIHHBIX YCTAHOBOK C
peakTtopamu Tna AGR 1 ¢ renmeBbIM 0XJIaXI€HUEM

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JIS PEIICHUS 3a]1a9




Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "ya0BIeTBOPUTEILHO" BHICTABIIACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-2. IIaporypounnsie ycranoBku (II'TY) A9C

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoABHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHnsi KOHTPOJbLHOI0 MeponpusTus: Pemuts 3a1auy

Kpartkoe coaep:kanue 3a1aHus:
Konrtponbnas padora

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: — COCTaBIATh ypaBHEHUS
MaTEpUaIbHBIX U JHEPreTHYECKUX
0allaHCOB ~ TNPUMEHUTENBHO K
3JIEeMEHTaM 000pyZ0BaHUs
TEIUIOBBIX ~ CXEM,  OINpeAeNsiTh
crnocob peleHus CUCTEMBI
YpaBHEHUH, COCTABIISIIOIINX PACUET
TEIUIOBON CXEMBI

1.Cucrema perenepanuu [ITY cocrout u3z tpex [1B/,
neasparopa u yeteipex [TH/I, oGorpeBaembIx mapom u3
oTOOpOoB TYpOUHEI ¢ naBienusmu 4,05, 1,9, 1,27 (TIBJ13
u I1), 0,53, 0,35, 0,13 u 0,024 MIIa. HenorpeBbl Bo/bI B
MOJOTPEBATENSX ITOBEPXHOCTHOTO THUITA PABHBI
cooTBeTCcTBEHHO 4,0, 4,0, 6,0, 4,0, 3,0, 2,0, 2,0 oC.
Temneparypa Bobl Ha BXOJ/I€ B CHCTEMY PET€HEpaLUN
320C; naBnenue B aeaspatope 0,7 MIla. Onpenenuts
TEeMIIepaTyphl BOJIbI Ha BBIXOJIE U3 MOAOTPEeBATENCH U
CPaBHUTH MOJYYEHHBIE 3HAUEHUS C TEMIIEPATYPaMH,
paccYMTaHHBIMHU 110 YIPOIIEHHOUN opmyIie
pacnpezeneHus MoJorpeBa, ONTUMAIbHOTO MO TEIMJI0BOU
SKOHOMHUYHOCTH

2.Pabora snepro6noka c BBOP-1000 Ha HoMHHaIBHON
MOIITHOCTH XapaKTEPU3YETCs CICNYIOIUMU 3HAYCHUSIMU
napamerpos: NO=1050 MBrT;

h»=0,34; pIlI'=6,5 MIla; pP=15,7 MIla; tp’=320°C;
tp”’=290°C DpI'lIH=0,75MIIa. 3anate 3HaueHUsA
KO2(DPUIIMEHTOB, OTIPEEISIONINX TETIOBLIE TIOTEPHU B
anemenTax [IIIY u onpeaennuTs MOIHOCTB, IEPEJAHHYIO
TETJIOHOCUTEITIO B PEAKTOPE, U MOITHOCTb, MIEPETaHHYIO
TEIJIOHOCUTEIIEM B MaporeHepaTope

3.B naporenepaTope KOHCTPYKTUBHO BbIJIETIECHbI
«UUCTBIN» U «COJIEBOW» OTCEKH, TTOCTETHUN —
MapoIpoOU3BOIUTENBHOCTHIO 20%.

Onpenenutb OTHOCUTENIBHOE CO/IepKaHUE IPUMECEi
(Sm.B.=1) B Ka)K710M OTCEKE, €CITM U3BECTHO: BIAKHOCTH
otBoaumoro napa 0,4%, OTHOCUTENIbHBIN pacxo
MPOTYBKH, BBIBOJIMMOM U3 COJIEBOTO oTceka p=1%
MOJTHOW MapoNpOU3BOIUTEILHOCTH apOreHepaTopa
4.bycTepHbIi HAacoC 3a0MpaeT BOIy U3 Oaka jaea’paropa,
nasneHue B koropoM 0,7 MIIa, u momaer ee Ha Bcac
OCHOBHOTO MHUTATEJILHOTO Hacoca pacxoaom 870 Kr/c.




Onpenenutb KaBUTALIMOHHBIN 3aI1ac, BBICOTY YCTaHOBKHU
nea’spaTopa HaJl OyCTepHBIM HACOCOM U TIOJIOTPEB BOJIHI B
Hacoce, €CJIi U3BECTHHI: Yrciio 000poToB (1800 06/mMun),
Harop (210 m.Boz.ct.) u ki (0,84) Hacoca;
TUpaBINYecKrUe MOTepHU B TPyOONpPOBOIE OT Jea’paTopa
1o Hacoca paBubl 20k 1a.

5.011H NUKOBEIA U JBA OCHOBHEIX CETEBBIX
MOIOTPEBATEINS TOJKHBI 00ECTICUUTh TEMIIEPATYPHBIH
rpaduk tertocet 150/60°C mpu K3MEHEHUH MOIITHOCTH
napoTypOuHHON ycTaHOBKH B mipenenax 70-100%.
3anaTh pacmpeeneHue Mo10rpeBa CETEBOM BOIbI MEXKTY
nonorpesaressiMu TV, a Takxe qpyrue HeoOXOAMMBbIE
JUISL pEeIIeHUs 3a]1a4M UCXOJHbIE JaHHbBIC U OMPEICIUTh
JIaBJIEHUS B 0TOOpax TypOUHBI Ha CETEBbIE
M0JIOrpeBaTen

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B IMOJHOM 00bEME HJIU BBITTOJIHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-3. BcnomorarejbHBIE TEXHOJOTHYECKHE CHCTeMbI U cucTeMbl 0e3onacHoctu ADC.
KoMmnoHoBKa IJIaBHOT0 KOPILyca U reHepaiabHblii mian AJC.

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOI0 MeponpusaTusa: Tect

Kparkoe conepxanue 3a1aHus:
OTBeTUTH HA BOIIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTb: — OCHOBHBIE TEPMHUHBI U 1.0co6eHHOCTH TeMTO(PUKALMOHHBIX YCTAaHOBOK
OCHOBBI COBPEMEHHOMN OHOKOHTYpHBIX ADC
METOJOJIOTUA  HUCCIIEJJOBAHMUS U 2.0cHOBHOE 000pyI0BaHKE TETIIO()UKAMOHHBIX
IPOEKTUPOBAHUS ycTaHoBOK ADC, 0COOEHHOCTH ero paboThl U CIIOCOOBI
TeXHOoJornueckux cxem A9C peryupoBaHusl TEMJIOBOW HArpy3KH.

3.OCHOBHBIE YIIPABJISIEMBIE TAPAMETPBI CHCTEMBI




pEereHepaTuBHOIO MOJI0rpeBa NUTaTeIbHON BOAbI [ITY n
PEKOMEHAALINY 110 BBIOOPY MX 3HAUEHUI.

4.TemoBble cXeMbl TEIIO(UKALMOHHBIX YCTaHOBOK
ADC, Buzbl mojorpesaresei ceTeBoil BOAbI, BEIOOD
3HA4EeHUH UX YIPaBJIsIeMbIX IapaMETPOB.

5. Tenno¢ukanus, TEIUIOBBIE HATPY3KU U TeMIIepaTypHbIE
rpauKu CUCTEM TEIUIOCHAOKECHHS

6.Ha3nauenue nurarenbHoOl ycraHOBKU. Onpenenenne
TpeOyeMbIX JJaBIE€HUS IUTATEILHOIO HAacoca U yCIOBUI

Ha Bcace.

3HaTh: — OCHOBHbBIE HCTOYHUKHU 1.Ha3znaueHue cucteMsl pereHepaTUBHOIO OA0IpeBa
HAy4YHO-TEXHUUYECKOMN MUTATEJIbHOMN BOJIbL. THUIBI M BUBI pEr€HEPAaTUBHBIX
UHpOpMaLUU o nojorpesareiieil. Beioop 3HaueHni ynpaBisieMbIX
TexHojornueckum cxemam ADC u napameTpoB. CriocoObl BKIIOYEHMSI TAPOOXJIATUTENS B
UCIIOJIb3yEMOMY B HUX [10JIOTPEBATEIIAX BBICOKOI'O JIaBJICHHUS.

o0opynoBaHUU 2.KakuM 00pa3oM U IpH KaKUX OCHOBHBIX JOIMYILEHUAX

MOJKET OBbITh 000CHOBAHO PAaBHOMEPHOE pacIpe/iesieHue
[10/I0rPEBA BOJIbI MEXKY MTOIOTPEBATENIIMUA CUCTEMBI
perenepauuu [1TY?

3.Kakue ¢akTopsl HEOOXOIUMO YUUTHIBATH IIPH
ONTUMU3ALMU TEMIIEPATYPbl MUTATEIBbHOM BOABI 110
o011ei 5)KOHOMUYHOCTH U IIPU BBIOOPE YUCIIa
pereHepaTHBHbIX MOJI0rpeBaTesneii?

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoanenus 3Hanus: OlueHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus 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 xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO

KM-4. ITaponponssoanteiabHbie ycraHoBkH (ITITY) A9C. BenomoraresbHblIe
TeXHOJIOTHYeCKHe CUCTeMbI U cucTeMbl Oe3onacHocT ADC. KoMnoHoBKa IJIaBHOT0 Kopmyca
U reHepaJjbHblil mi1an A9C

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 40

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOr0 MeponpusaTusi: KoutponbHas pabota
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Kpatkoe cogep:xanue 3aganus:
Penmte 3agaun

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: — pa3palaTbiBaTh
CTPYKTYpY TEIIOBBIX cXeM
OCHOBHBIX TEXHOJOTMYECKUX

yctaHoBok 1 ADC B 1enoMm, a
Takke OOOCHOBaHHO BBIOMpPATH
3HA4YeHUs YIIPaBIIAEMBIX
napaMeTpoB TeioBbIx cxeM ADC

1.HapucoBatb cxemy BKJIFOUEHUS OXJIaIUTEIS
(xoHZIeHCaTOpa) Mapa OCHOBHOI'O MKEKTOpa
KOJICHCAllMOHHOM YCTaHOBKH, €ro t,Q — quarpammy u
3amnMcath JJi1 Hero ypaBHEHHUE TeIJIOBOro OaaHca.
Onpenenuts TeMIepaTypy OCHOBHOI'O KOHJIEHCATa Ha
BBIXO/IE€ U3 OXJIAUTENS IPH CIETYIOIINX UCXOAHBIX
JAHHBIX: pacxo/ padoyero mnapa 3»KeKTopa, OTBOAMMBIHA
u3 nea’paropa c¢ aaBienuem 0,69 Mlla, 1,3 kr/c; pacxon
rapa, 0TCachblBAEMOT0 3KEKTOPOM C [TaPOBO3TYIIHOM
CMEChI0 U3 KOHJeHcaTopa TypOuHsI ¢ naBienueM S klla,
3,0 kr/c; naBieHre KOHICHCAINH MTapa B OXJIAUTEIe
axekropa 0,1 MlIla; pacxon 0CHOBHOTO KOHJ€HCaTa
gyepes oxyaautens 650 kr/c ¢ napnenuem 1,0 MIla u
temneparypoit 350C.

2.0npenenuTs TEMIEpaTypy MUTATEIbHON BOJIbI,
ONTUMAJIBHYIO 10 0011el skoHoMUyHOCTU A1 [ITY npu
cienyromux ucxoaubix qauHeix: p0=7 Mlla, px=4,5
klla, yricio nmogorpesaresei cucTeMsl pereHepanuu — /.
Hapucosate cxemy cucremsl perenepanuu [ITY u
OIIpEeCNIUTh TEMIIEPATYPhI BOJIbI HAa BBIXOJIE U3 KaXI0TO
[IOAO0TPEBATEIS], IPU KOTOPHIX TEIIOBYIO
3KOHOMUYHOCTH [ITY MOXKHO cunTaTh MaKCUMaIbHOM.
Henocratonme ucxoHble 1aHHbIE, BKJIIOYAsl TUIIbI
nojorpesaresei, 000CHOBaHHO MPUHSATh

3.0npenenuTb HEOOXOAUMYIO BHICOTY YCTaHOBKH
neasparopa nocrosinaoro aasieHus (P1=0,69 MlIla) nns
OyCTEepHOro MUTATEILHOTO HAacOca ¢ YaCTOTOM BpalleHHs
1800 06/mMuH n nogauei 3800 m3/4. YacTora BpalieHus
OCHOBHOT'0 muTaTelbHOro Hacoca 3500 06/mMuH,
TUIPaBIMYECKOE COIPOTUBIIEHHE TPYOOIIPOBOIHOM
CHCTEMBI II0JIBO/Ia BOABI OT AcadpaTopa k Hacocy 12 klla.
Onpenenuts Takke MOJOTPEB BOJbI B HACOCE U €0
MOILHOCTb, IPUHSB K1 Hacoca, paBHbIM 0,8.
4.TennoduxaiionHas ycTaHOBKa ABYXKOHTYpHOU ADC
pabotaet no remneparypHomy rpadpuxy 160/70°C u
COCTOMT U3 TPEX CETEBBIX MOJOTpeBaTeeil,
MOJIKJIIOYEHHBIX K TE€M k€ 0TOOpaM TypOuHsl, uto u [TH/]
C TeMIiepaTypamMH HarpeBaeMoro OCHOBHOTO KOHJIeHcaTa
Ha BbIxoJie, paBHeMH 170, 134 u 1050C. Onpenenutsb
TEMIEPaTypbl BOJbI HA BBIXOJE U3 CETEBBIX
MIOJIOrpeBATENEN U AABJICHUS I'PEIOLLIETO apa B HUX,
MIPUHSB 3HAaYEHUS] MUHUMAJIbHBIX TEMIIEPaTyPHBIX
Hanopos B [TH/[ u CII. Onpenennuts Takxke
MUHHMaJIbHYI0 MoTHOCTH [1TY, mpu kotopoii Oymer
o0ecrieyeH 3aJJaHHbII TeMIepaTypHbIii rpaduk.
5.Pacuerom TernoBoit cxemsr [ITY mis sreprodimoka
A3C ¢ BBOP-1000 nonyueno ha=0,335. Onpenenuts
MomHocTh ['TIH 1 TenioByr0 MOITHOCTH, NEpeIaBaEMYo
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obopynoanueM I1ITY Bo3ayxy BHYTpH 3alIUTHON
O60JIO‘IKI/I Mo CJICAYHOIHUM UCXOAHBIM JAaHHBIM;
DpI'lI1H=0,7 MlIla, tp’=325°C; Atp=30°C;
hI=hni=0,996; hp=hI11'=0,999.

YMeTb: — CTaBUTh U pelaTh 1.061mas xapakTepuCTHKa BCTIOMOTaTeIbHBIX

3a/1a4u UCCJICI0BAHUS u TEXHOJIOTMYECKUX cucteM. CUCTEMbl HOPMAJIbHOM

MPOEKTUPOBAHUS skciutyaranuu Ha npumepe PY ¢ BBOP-1000. Cucrema

TEXHOJIOTHYECKUX (TEerI0BbIX) KOMIICHCAIIH JAaBJICHUS — Ha3HAYCHHUE, CXeMa U

CXeM 0COOCHHOCTH YCTaHOBJIEHHOTO 000PYAOBAaHHUS, TPUHIIUII
JICACTBUA.

Cucrema npoAyBKU-IIOANUTKY IEPBOTO KOHTYpa —
Ha3HAa4YCHHE, CXeMa, IPUHUUII 1ercTBus. HazHauenue u
KpaTKasi XapaKTEepUCTUKA CUCTEM BBICOKOTEMIIEPATYPHOU
0almacHON OYMCTKU TETJIOHOCUTENISI, OPraHM30BAHHBIX
MIPOTEUEK, IPOMKOHTYpPA, IPOIYBKH NapOreHEPaTOPOB,
OGopocojieprkaiiieid BoJbl 1 OOPHOTO KOHIIEHTPATA,
JUCTUIUISATA, TOATOTOBKY XMMPEAreHTOB i1l BBOJA B
TEIJIOHOCUTETT.

Cucremsl, 00ecrieqnBaronIfe 0TBOJI TEIIOTHI OT
000pyI0BaHUsI BCTIOMOTaTEIIbHBIX CUCTEM B

OKPY’KaIOIIYIO Cpeay.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii 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 xapaxmepucmuxu evinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku evinonnenus 3uanus: OIeHKa "HeyT0BIETBOPUTEIHHO" BBICTABIISIETCS
€CJIM 3aJIaHUE BBITTOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO
JlJ1s1 KypcoBOro npoexkTa/padorTsl
2 cemecTp
1. Onucanue KII/KP
Pacuer TemoBoit cxemsl sHeprodmoka ADC

11. Ilpumepwt 3a0anus u memul padomut

IIpumep 3ananus
Pacuer terioBoii cxemsr PY ¢ BBOP-1000
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TemaTuka KII/KP:

KM-1. Cob6sonenne rpagpuka soinojiHenuss KP
Onucanue MKaJIbl OLeHUBAHUS

Ouyenka: 3a4T€HO
OnucaHnue xapaxmepucmuKy 6blNOJIHeHUs 3HaHUs: 3aJaHue IPEUMYIIECTBEHHO BBIITOJIHEHO WU
BBITIOJTHEHO B ITOJTHOM 00beMe

Oyenka: HE 3a4TEHO
Onucanue xapakxmepucmuku 8blNOIHeHUs. 3HaHUs: 3aJaHUe HE BBITIOJTHEHO

KM-2. Cob6aronenue rpadpuka poinosnennss KP
OnucaHue MWKAJIbI OLEHUBAHUS

Ouyenka. 3a4TE€HO
Onucanue xapakxmepucmuxu bINOJIHEHUS. SHAHUSL:

Oyenxa: HE 3a4TEHO
Onucanue xapakxmepucmuxu evinoineHus sHanusa: OneHka 2 («Heya0BIETBOPUTEIBHOY), €CITU
3aJJaHUE HE BBITIOJTHEHO

KM-3. Ouenka BbinoJiHenus pasaesoB KP (orcyrerBue/Hanuvue ommoOoK)
Onucanue MKaJIbl OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8vinoinenus sHanusa: OneHka 5 («OTINYHOY), €CIIU 3a/laHue TOTYyYeHO
C OIIO3JaHHMEeM He 0oJiee yeM Ha 2 HeASau

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 4 («XopoIoy), eciy 3aJaHue MOIy4eHO
C OIIO31aHueEM He OoJiee 4eM Ha 3 Helelnu

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka 3 («yJI0BIETBOPUTEIBHOY), €CITU
3a/IaHKe MOJYyYEHO C OT03/IaHueM 0oJiee YyeM Ha 3 Henenn

Oyenka: 2
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OueHka 2 («HeyI0OBJIECTBOPUTEIBHOY), €CITH
3aJJaHUE HE BHITIOTHEHO

KM-4. Ouenka BbinoJjiHenus pazaesoB KP (orcyrcrBue/Haiu4ue ommooK)
Onucanue MIKAJbI OLEHUBAHUS

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vinonnenus snanus: OueHka 5 («OTIMYHOY), €CIH 33JaHUE MOTYICHO
C OIO3/IaHUeM He 0oJiee YeM Ha 2 Helleu

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHka 4 («XopoIoy), eciy 3aJaHie MOTy4eHO
C Omo3/1aHueM He OoJiee YeM Ha 3 Helenu

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax.: 50
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Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHka 3 («yI0BJIECTBOPUTEIIBHOY), €CIU
3aJlaHue MOJYYEeHO C OMo3JaHueM OoJiee ueM Ha 3 Helenu

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIIBHOY), €CITU
3aJJaHUE HE BBITIOTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Ha3znayenue cuCTeMbl pEreHEpaTUBHOTO MOIOTPEBA MUTATEIHLHON BOABL. Bu b
pEreHepaTUBHBIX MOI0TPEeBaTENIeH, UX KOHCTPYKTHBHBIE OCOOCHHOCTH, CITOCOOBI BKIIFOUCHHSI B
TEIUIOBYIO CXEMY, BBIOOP 3HAYCHHI YIIPABIISEMBIX TTAPaMETPOB.

2.  OCHOBHBIC ITapaMETPhI, XapaKTEPHUIYIOIIUE YCIOBUS paOOTHI TapOBOW TypOUHBI. BeiOOp
JIaBJICHUH B TOYKax 0TOOpa mnapa u3 TypOUHBI.

3. C nmomoipo rpaduuecKoi 3aBUCUMOCTH Ppa3aonT(po) U 3HaYSHUHN TTPOU3BOIHBIX
PPa3IoONT MO BIMSIIONIMM MapaMeTpaM OIMPeIeTUTh ONTUMAIBHOE 3HAUCHUE PA3ACITUTEIIEHOTO
JaBjieHus TypOUHBI, eciiu 3a1aHo: po =4 MIla, pk =6 klla, hoi nnlIB/] =0,84, hoi nmt LTH/I
=0,89, aBn =0,8, Ahs.c. =48 xJx/kr; ot 2=23,2°C.

IIpoueaypa nposenenus

[TpoBoauTCS B YCTHOH (hopMe 1o OuseTaM B BUJE MOATOTOBKH M M3JIOKEHUS pa3BEPHYTOrO OTBETA.
Bpems Ha noarotosky orsera — 60 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenumnss/Muankarop: 1J1-1nk-1 Bnaneer HaBpikamMu ncciae10BaHUS U IPOEKTUPOBAHUS
TEXHOJOrn4ecKor cxeMbl ADC IPUMEHHUTEIBHO KaK K OCHOBHOMY TEXHOJIOTHYECKOMY IIPOLIECCY,
TaK U K BCIIOMOTaTeJIbHbIM TEXHOJOTHYECKUM CHCTEMAaM

Bonpocsl, 3aganus
1.OcHOBHBIE OCOOEHHOCTH MapOTYpPOMHHOM YCTAaHOBKHM OAHOKOHTYpHOU ADC 1 eé
BCIIOMOTaTeNbHbIE TEXHOIOTUYECKHE CUCTEMBI.
2.0cHoBHBIE 0coOeHHOCTH peakTopoB Turma BBOP u PBMK, kak ocHOBHOTO 371€éMeHTa
ob6opynoBanust ADC.
3.0OcHOBHBIE OCOOCHHOCTH KHUIISIIUX PEAKTOPOB, KAK OCHOBHOT'O 3JIEMEHTAa 000pYy10BaHUs
ADC.
4.Pabota sneprodnoka c BBOP-1000 Ha HOMMHAIBHOM MOIIIHOCTH XapaKTepU3yeTCst
CIIEYIOIIMMHU 3HaueHUsIMU napameTpoB: NO=1050 MBT;
h»=0,34; pIll'=6,5 MIla; pP=15,7 Mlla; tp’=320°C; tp”=290°C DpI'TIH=0,75MI1a. 3anats
3HaYeHUs K03 PULIMEHTOB, ONpeAeAIOIINX TEIUIOBbIE MOTepH B aeMeHTax I1ITY u
OTIPENIeIUTH MOIIHOCTD, TIEPEIaHHYIO TETNIOHOCHUTEIIO B PEAKTOPE, M MOIITHOCTH, MTEPEIaHHYIO
TEIIOHOCHUTEJIEM B TapOoreHepaTope.

MartepuaJbl 1JIsi IPOBEPKH OCTATOYHBIX 3HAHUI

1.BcnomoraTenbHble CUCTEMBlI HOPMAIIbHOM

IKCIUTyaTaIluu
OTBETHI:

N3yuenne pekoMeHJ0BaHHOM JINTEPATypPhI
Bepnsiii otBeT: Cuctema pacxonaxuBanus 6accelina Beiiep:kku Cuctema rnogauu
cxaroro Bo3ayxa Crucrema AokUranust Bojgopoa Cucrema cnenrazoounctku Cucrema
MacJIOCHA0KEHHUsI PEaKTOPHOTO OTACTICHUS

2.Mepornpustus paguanroHHoi 6ezonacHoct ADC
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OTBeThI:

N3ydenne pekoOMeHJ0BaHHOW JTUTEPATYpPhl
BepHsiit orBeT: KOHCTPYKTUBHBIE MEPONIPUATHS — WUHKCHEPHBIE PELLICHUs, PEaI3ye-
MbI€ B BHJIe 6aphepOB HA ITyTH BO3MOKHOTO PaCIPOCTPAHEHUSI paJAHOAK- TUBHBIX BEIIECTB
— sJIep TOTUIMBA U IPOAYKTOB JeneHus. Pa3znmuuator nsite 6apsepoB. [lepBrrit 6apbep
CO3JaeTCsl BUJOM MPUMEHSIEMOT0 S7IEp- HOTO TOIUIMBA, B 3aBUCUMOCTH OT KOTOPOTO
MEHSIETCSI BBIXOJ paJ0aK- TUBHBIX MPOAYKTOB. HauMeHbIINI BBIXO/1 UMEET TaK
Ha3bIBAEMOE MaT- PUYHOE TOTUTMBO. BTOpOit 6aprep — 0000ukH TBAJIOB. TpeTtnit —
IPaHuULbl IEPBOTO KOHTYPA, KOTOPbIE i1 ABYXKOHTYpHOU ADC oKka3biBa- 10TCA
<Kpa3MbITBIMU>> U3-3a MOAKIIOUYEHHUS K IEPBOMY KOHTYPY BCIIOMOTa- TEIbHBIX CUCTEM
HOPMaJTbHOU IKCIUTYaTaIlMK U CUCTeM Oe3omacHocTH. B ciydae onHokoHTypHOU ADC 3TOT
Oapbep OKa3bIBaeTCs B ONPEACICHHON Mepe YCIOBHBIM. YeTBepThIii Oapbep —
JIOKQJIN3YIOLUH, IPU3BAHHBIN HE JJOIYCTUTh PacCpOCTPAHEHUS PaJUOAKTUBHbBIX BELLIECTB
B 00CITyKUBae- Mble TIOMELICHHS 3JIEKTPOCTAHIIMH U B OKpYXkaroIlyto cpeny. OH co3za-
eTcs B BUJIE 3aIIUTHOW repMETUYHON 000I0UKH, TPOYHOIIJIOTHBIX OOKCOB HITH
F€PMETHUYHBIX OMEILEHUN, OTPAXKACHHUS KOTOPBIX PACCUMTHIBAIOTCS HA MOBBIIICHHOE
n30bpITOYHOE aBieHue. [1aTeiii Gaprep npeaHa3HayeH ISl 3alIUThl HACEICHHS U
OKpY’Karollen cpeabl paccTostHuEM: BOKpYr ADC OpraHu3yroTCsl CAHUTApHO-3aIUTHAS
30Ha ¥ 30Ha HAOJIIOICHUSI.

3.Bce cuctembl 6€30MacHOCTH MOAPA3IEISIOTCS HAa YEThIPE BUJIA
OTBeTHI:

N3yueHnue pekoMeHJ0BaHHOM JIUTEpaTyphl
BepHnbplii otBeT: 1. 3amuTHBIE CUCTEMBI IPEAOTBPAILAIOT WIM OTPAHUYKBAIOT BBIXOJ]
PaAOAKTUBHBIX BEIIECTB 3a MIPEAYCMOTPEHHBIE IPAHMIIBL, 3AIUILIAOT [IEPBbIE TPU
Oapnepa. 2. JIokanu3yrome CUCTEMBI TPEJOTBPAIIAIOT MM OTPAaHUYHBAIOT
pacpoCTpaHEHUE BBIACISIOUMXCS IPU aBapUH PaJUOAKTUBHBIX BellecTB BHyTpr ADC u
3a ee IpeaesaMu. 3allUTHBIE U JIOKATU3YIOINE TEXHOJIOTMUECKUE CUCTEMbI 0€30I1aCHOCTH
OyayT paccMaTpuBaThes fanee. 3. ObecrneunBarone CUCTEMbl CHA0XKat0T CUCTEMBbI
6e3omacHOCTH pabouel cpesioil, sHepruel, co3aat0T YCIOBUS ISl UX (QYHKIIMOHUPOBAHUS.
K HuUM OTHOCATCS: cucTeMa BOJIbl IPOMKOHTYpA U CUCTEMA TEXHHUUECKOTO BOJIOCHA0XKEHUS
OTBETCTBEHHBIX IOTpEOUTENIEH; ccTeMa aBapUMHOTO 3JIEKTPOCHA0KEHN S, BKIIOYast
JIU3eJIb-T€HEPATOPBI; CUCTEMbl BEHTUJISILIMKA T€PMO30HbI, Tomeliennii K ynpapnsrommm
CHCTEMaM OTHOCSTCS: aBapHifHasl 3alllMTa PeaKTOpa; CUCTEMA BbIJJa4M CUTHAJIOB JJIs
3aIycka B paboTy TEXHOJIOTHYECKUX CUCTEM 0€30M1acCHOCTH; YIPaBIIAOLIas CUCTEMA MO
TEXHOJIOTMYECKUM NTapaMeTpaM; CUCTEMA aBAPUMHOTO paIMAIMOHHOI0 KOHTpoJia PY;
CUCTEMa aBapUHHOTO KOHTPOJIS PEaKTOpa JIJIsl 3alPOEKTHBIX aBapuid

2. Komnerenuuss/Mugukarop: N-1nk2 BnageeT HaBbIkaMu MOCTAaHOBKH U PEIICHUS 337124
WCCJICIOBAHMSI U TPOSKTUPOBAHMSI TEXHOJIOTHYECKHX (TETJIOBBIX) CXEM

Bonpocsl, 3aganus
1.0OnpenenuTs JaBieHUE B TOUKE 0TOOPA Mapa 13 TYpOMHBI Ha TUKOBBIH 11010TpeBaTeNb
Ter10(QUKaIlMOHHONW YCTaHOBKH, TEMIIEpaTypHbIi rpaduk padotsl koTopoit — 150/60°C, a
paboTta TypOUHBI B TEYEHHE CYTOK TEIUIO(PHUKAIIMOHHOTO IIepHojia U3MeHseTcs B pezaenax 70-
100%.
2.IIpomesxyTouHbIe IEperpeB U cenaparus napa s Typour ADC: Ha3HaueHUe, BAPHAHTHI
CTPYKTYPBI, BIUSIHUE HA TEIUIOBYIO SKOHOMUYHOCTH [ITY.
3.Cenapatopsl-iaporneperpeBatenu TypouH ADC: Ha3HaUeHNEe, KOHCTPYKTUBHbIE
0COOEHHOCTH, OCHOBHBIE NMPEAbSBIIIEMbIE K HUM TpeOOBaHUSI.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1./Ins1 yero npenHa3HavYeHa cucTeMa MPOAYBKU-ITOAIUTKH IIEPBOIO KOHTYpPA
OtBeThI:
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N3y4yeHne peKOMEHI0BaHHOW JIUTEPATYpPbl
Bepuslit otBer: Cructema npoayBKU-TIOJIUTKY IEPBOTO KOHTYpa IIpeJHa3HAUCHA: * 7S
TUTABHOTO MU3MEHEHHs KOHIICHTPALUU B TETUIOHOCUTENIE MOTIOTUTENS HEUTPOHOB (OOpHOM
KHCJIOTBI) B LIENSAX PEryJIMpOBaHUs PEaKTUBHOCTH IO MEpPE BBITOPAHUS TOIUIMBA; ® IS
obecrieyeHus: TpedyeMoro KauecTBa TeIUIOHOCUTES, BKIIIOUYas MOJIEpyKaHue Ha
BO3MOJKHO 00Jiee HU3KOM YPOBHE KOHIICHTPALMU HEXeaTeIbHbIX IPUMECeH; ¢ i1
OYMCTKH U BO3BpaTa B KOHTYP OPraHW30BaHHBIX MPOTEUeK (10 2 M3/1); * aiis
KOMIIEHCAI[MM HEOPTaHU30BAHHBIX MPOTEYEK TEIUIOHOCUTENS (10 2 M3/u).

2.IlepeuncanTe cUCTEMBI OUUCTKH BOJ M JANTE UX KPATKOE ONMCAHUE
OTtBeTsI:

N3yuyenue peKkOMEHJ0BaHHOM JINTEpaTyphl
Bepnsriii orBeT: CBO — crieniBo1oouncTka, 00111ee Ha3BaHUE YCTAHOBOK JIJISI OYMCTKU BOJI,
B KOTOPBIX COJIEP’KATCS WIIM MOTYT COJIepKaThbcs paanoakTuBHble BemecTBa. Ha ADC ¢
BBOP-1000 nmpegycmoTpeHo cemb crieriBogoourcTok: CBO-1 — BeicOkoTeMIepaTypHas
OaiirlacHasi OYMCTKA BOJBI epBOro KoHTypa; CBO-2 — ouncTka npoayBOYHON BOJBI U
BOJIbI OprIpoTedek nepsoro koutypa; CBO-3 — nepepaboTka TpanHbix BoJ (BOA
CUCTEMBI ClIeLIKaHAJIM3alluK) Ha BBIIIAPHBIX alllaparax (MoXeT npou3BoauThes U Ha CBO-
7); CBO-4 — nepuoanyeckas XMMHUYECKasi OYUCTKA BOJIbI OacceilHa BbIIEPKKU
0TpabOTaBIIMX B PEAKTOPE TETUIOBBLACIISIOMNX COOPOK M BOJBI KOHTYPA OXJIAXKICHHS
CHCTEMbI yIpaBJeHHs U 3alUThl peakropa; CBO-5 — ouncTka npoayBOYHOM BOJIbI
naporerepatopa; CBO-6 — ounctka 6opcoepkamux BoJ C KOHIIEHTPHUPOBAHHEM OOpPHOMA
kuciaotsl; CBO-7 — ouncTka BoJI CielIIpayeyHoM.

3.CucreMa aBapUHOIO OXJIAXKJCHHS AKTUBHOW 30HBI (AaKTUBHAs 4acTh)
OTtBeTsI:

W3ydyeHne peKOMEHI0BaHHOW JIUTEpaTyphbl
Bepuslit otBer: Cructema aBapuiiHOr0 OXJIaXKACHUS COCTOUT U3 IBYX YacTel: akTUBHOM —
CUCTEMBbI aBapUHHO-IJIAHOBOI'O PAcX0JIaXKMBAHUS; TACCUBHON — CHUCTEMBbI
rupoeMkocTell. Cuctema aBapuiHO-IIJIAHOBOTO PACXOJIAXKUBAHMS SIBIISIETCSA CUCTEMOMN
HU3KOTO JJaBJICHMSI: OHA HAUMHAET paboTy MpH aBJIE€HUH B IEPBOM KOHTYpe HUXke 2,1
MlITa. Hepenxo ee Ha3pIBalOT CUCTEMOM aBapUHHOTO OXJIAXKACHUS 30HBI HU3KOT'O J1aBICHUS
(CAO3 HN). AxtuBHas yacte CAO3 npenHa3HaveHa: © jisl aBapUtHOTO PacXOJIaKUBaAHUS
AKTUBHOM 30HBI U JUIMTEIBLHOIO OTBOJIa OCTaTOYHBIX TEIUIOBBIACICHUN IIPH aBapuUsiX C
pa3yImIOTHEHUEM NIEPBOrO KOHTYPA; * ISl pacX0JIakKUBaHUS BO BPEMsI IIJIAHOBOTO
ocraHoBa PV, a Takxe JU1s1 OTBOA OCTaTOYHBIX TEIUIOBBIAEICHUH NIPH NPOBEACHUN
Meperpy3Ku TETIOBBIACIAIOMNX COOPOK € TOIJIMBOM; ® JJIsi OTBOJA OCTATOYHBIX
TEIUIOBBIJIENICHUH MTPU MIPOBEIEHUN PEMOHTHBIX paboT Ha o0opynoBanuu PY co
CHIDKEHHEM YPOBHS BOJIbI B PEAKTOPE /10 OCU NAaTPyOKOB <KXOJIOJHBIX>> HUTOK HETeNb 0e3
BBITPY3KU aKTUBHOH 30HBI.

3. Komnerenuus/Muaukarop: NJ1-3nk-3 3HaeT coBpeMeHHbIE TCH/ICHIIMN Pa3BUTUS AaTOMHOMN
DHEPreTUKU

Bomnpocel, 3axanus
1.Ha3HaueHue u coCcTaB TEXHOJOTUYECKUX CUCTEM (dacTeil) mapoTypOuHHOM ycTanoBku ADC.
2.C noMo1pio rpadguueckoi 3aBUCUMOCTH PCOIIT (Po), HOCTPOESHHOM MPH ONpeIeIeHHBIX
3HAUEHUSX BIUAIOMUX (PAKTOPOB, OMPEEIUTh ONTUMATHHOE 3HAYCHHE Pa3AeIUTEIHHOTO
JABJICHUS TIPHU CIIEAYIONNX UCXOIHBIX JaHHBIX: po=06,6 Mmna, pk =4 kIla, hoi mul[B/] /hoi
HHJT =0,9663, aBx1 =0,88, Ahs.c. =40 xJx/kr; 6t 2=25°C.
3.0mpenenuTb BO3MOXHYIO YaCTOTY BpaIlleHHsI KOHJEHCATHOT'O HAcOCa, YCTaHOBJIEHHOTO
HUKE YPOBHS BOJIBI B KOHIeHcaTope Ha 2,6 M. COnpoTHUBIIEHUE BCACHIBAIOIIETO TPYOOIIPOBOIA
3 klla, koadumeHT 3anaca moanopa Ha Bcace 1,2, Mpou3BOIUTENBHOCTH Hacoca 420 kr/c.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1./Ins1 wero npennasHavyeHa cucrema komreHcanuu gasierus PY ¢ BBOP-1000
OTtBeThI:

N3y4yeHne peKOMEHJ0OBaHHOU JINTEPATypPbl
Bepnpiii orBet: Cucrema koMreHcanuu aasienus PY ¢ BBOP-1000 npennasnauena: 1)
JUIS CO3JJaHMsl U NTOAJIEP/KaHuUs JABJICHUS B IEPBOM KOHTYpPE B 33JaHHBIX IIpesieax B
CTallMOHAPHBIX PEKUMAX; 2) JJIsl OTPAHUYEHUS OTKJIIOHEHUH JJaBJIEHUS B IEPEXOAHBIX U
aBapUIHBIX peKUMax; 3) 1Sl HEAONMYIEHNs KUIICHHsI TeIUIOHOCUTESI B [IEPBOM KOHTYpe
(3a UCKJIFOUEHHEM NTOBEPXHOCTHOI'O KUIIEHHSI BOJbl B AKTUBHOM 30HE) B CIIEYIOIINX
peKuMaXx: * MJIAHOBBIX U3MEHEHHUI MOIIHOCTH B IIpeJiesiaX OT Harpy3KH cOOCTBEHHBIX
Hy) /1 (CH) 1o MakcuManbHOM (IIpe1yCMOTPEHHON IPOEKTOM) B CTOPOHY KaK YBEIMUEHUS,
TaK ¥ YMEHBIIICHHUSI; * OTKJIFOUCeHHs ofHOTO Min ByX ['I{H 6e3 cpabaTriBaHust aBapuiiHOM
3amuThl (A3) peaktopa; ¢ cOpoca Harpy3ku Typooreneparopom jao yposas CH 6e3
cpabareiBaHus A3 peakTopa; npu cOpoce Harpy3Ku OT HOMHUHAJIBHOI'O YPOBHS cHCTEMa
MOJTy4aeT MaKCUMAaJIbHOE MOJIOKUTEIbHOE BO3MYIICHUE TI0 CKOPOCTH BO3pacTaHus o0bemMa
TEIUIOHOCHUTEIS U €ro MOJIHOMY U3MEHEHHIO; * cpabaTbiBaHus A3 peakTopa B ciiyyae
paboThI 0J10Ka HA HOMUHAJIBHOW MOIITHOCTH CUCTEMa TOTY4aeT MAaKCUMaIbHOE
OTpHLIaTEIbHOE 00BEMHOE BO3MYIIEHHUE BCIIEACTBUE PE3KOI'0 CHUKEHHSI TEMIIEPATyphbl
TEIJIOHOCUTENS U3-3a Na/ICHUS TEIUIOBBIIETICHHS B pEaKTOpe IPU COXPaHEHUU
TEIUI00TBOJIA B IIAPOTE€HEPATOPE

2.Crnenududeckue ycloBHs, B KOTOPBIX HAXOJUTCS BOAA-TETNIOHOCHTEINb MIEPBOTO KOHTYpa

ADC ¢ BBOP
OTtBeThI:

N3y4yeHne peKOMEHI0OBaHHOW JINTEPATypPbl
Bepnpiit otBeT: [IepBoe — 3T0 MOIIIHOE MOHU3HUPYIOIIEE U3ITYyUEHUE, IO BO3IEHCTBUEM
KOTOPOT'O MPOUCXOAMUT PAIHOIN3 BOABI — JOCTATOYHO CIOXKHbBIE €€ PU3NUYECKUE U
XMMHAYECKHE IPEBPAIICHHS U pasiiokeHne. Bropoe crienmduyaeckoe ycaoBue —
npUMeHeHHe B peakropax Thrna BBOP GopHoro perynupopanusi.

3.ITosicaute > Pext Kxaita-ayT>>
OtBeTsI:

N3ydeHne peKOMEHI0BaHHOU JIUTEPATYpPbl
Bepusliit otBer: CrieniuduyuHo moBe/ieHHe HEPaCTBOPUMBIX TpuMecel. B mpucTeHHsbli cioi
OHHM TaK’Ke MOCTYIAIOT C BOAON U MPAKTUYECKU HE YHOCsTCs ¢ mapoM. Obnanas
KOHEYHBIMH, XOTSI U MaJIbIMU pa3MepaMu, Ha IPaHULIE JIJAMUHAPHOTO MOJICIIOS OHU
OKa3bIBAIOTCS B YCIOBUSIX, KOTJIa CKOPOCTH BOJIbI CO CTOPOHBI Sipa MOTOKA MPEBOCXOIUT
CKOpPOCTb B JJAMUHApHOM T0JCiI0€. BO3HUKAIOT BpallleHNE YacTUI] U Pa3HOCTb JaBJICHUM
(@ddext I'. Marnyca), neiicTByrOIIasi Ha YaCTUIlY B HAIIPaBJICHUU OT CTEHKH U
YPaBHOBEIIMBAIOIIAsl CUITy TOTOKA BOABI, IBUKYILEHCS K CTEHKE. boipmiast yacTsb
HEPACTBOPUMBIX NPUMECEH BO BpeMsi pabOoThl MaporeHepaTopa CKarIuBaeTcs B
IIPUCTEHHOM CJIO€, & C IIPOJlyBKOM BBIBOAUTCS X HE3HAUUTEIIbHAS YacTh. TOJBKO MOCIIe
OCTaHOBA IMAPOreHEePATOPa OHU OKA3bIBAIOTCS B €r0 BOASIHOM oObeme. Korma nupkynsanus
pabouero Tena NpakTUYECKH MOJHOCTHIO MPEKPAIaeTCsl, HAUMHACTCS UX MEJIEHHOE
OCaXICHHE Ha HIDKHIOK 00pa3yIollyIo MaporeHepaTropa u 4aCTUYHO Ha
Terutonepenaronye Tpyosl. Eciu cioit ocaxIeHHBIX YaCTHUI] OKA3bIBAECTCS 3HAUNUTEIILHBIM,
TO MOCJIE€ BKJIFOUEHHUS MaporeHeparopa B paboTy BCe YaCTHIIBI HE YCIIEBAIOT BO30OHOBUTH
LHUPKYISALHUIO C BOJOH, M 4aCTh X <IIPUKHUITAET>> K MOBEPXHOCTHU, 00pa3yst OTIOKEHHS.
Jl71s yMeHbIlIeHUsI TAaKUX OTJIOKEHUH MpeioyKeH BapuaHT naporeneparopa (I1I'B-
1000MK) ¢ yBenMueHHBIM JUaMETPOM KOPITyca, YBEITMUEHHBIM POCTPAHCTBOM IO
TpyOamMu U ¢ KOPUIOPHBIM (BMECTO IIAXMATHOTO) PACIOJIO0KEHUEM TPYO B BOASIHOM
o0beMe. BeposiTHOCTh ocaxieHHs yacTUIl Ha TpyOax MpH KOPUJOPHOM HX PACIIOI0KEHUU
MEHbIIIe
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu Marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAsl 4acThb 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BHIMOJHEHA WK BBITOJTHEHA
MPEUMYIIECTBEHHO HETPABUIHLHO

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocCHOBaHUU CEMECTPOBOM U 3K3aMEHALIMOHHOMN
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

2 cemecTp

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

OreHka 3a KypcoBO# MMPOEKT OIpenesseTcsi B cooTBeTcTBHHU ¢ [lonoxkeHnem o 6aipHO-
periTuHTrOBOM cucteMe st cryaeHToB HUY «MOW».

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8vlnoiHeHus sHanus: PaboTa BbIIONIHEHA B paMKaX "MPOJABUHYTOTO'
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoaHeHus 3uanus: PaboTa BeImojHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu matepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoOIHEHA B paMKax "moporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHus BHIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIIHHO

1I1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

B npunoxxenue Kk IMIOMy BBIHOCUTCS OIIEHKA 32 1 ceMecTp U 3a KypCOBOM MPOEKT.
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