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ObsacTh NpUMeEHeHus
®onp oneHouHbIX cpenctB (POC) — sBisieTCss HEOThEMJIEMON YacThi0 yU4eOHO-METOUIECKOTO

KOMIIJICKCa y‘-IG6H0ﬁ JUCHUITIIMHBI «CucreMbl YIpaBJICHUA W 3allUThl AACPHBIX SHCPIrECTHUYCCKUX
YCTAaHOBOK» U IIPEAHA3HAYECH JJIA KOHTPOJIA U OLCHKHU O6pa3OBaTCJ'IBHBIX ,Z[OCTI/I}KCHI/Iﬁ o6yqa}0mﬂxc;1,

OCBOHMBHIHX IIPOTpaMMy ,Z[aHHOfI AU CIHUITIMHBI.

Ienn u 3aga4n poOHAA OLIEHOYHBIX CPE/ICTB

Henbto DoHAa OLIEHOYHBIX CPEICTB SIBISIETCS YCTAHOBJIEHHE COOTBETCTBHUS YPOBHS
MOJATOTOBKUA oOydaromuxcsi TpeboBaHUAM (enepaabHOr0 TrocyAapCTBEHHOTO 00pa30BaTeIbHOrO
CTaHjaapTa.

JUia nocTHXKEeHHs TocTaBiIeHHOM 1enu @OOHIOM OIEHOYHBIX CPEACTB MO JIHUCLUIUIMHE
«CucTeMbl YIpaBlIeHUs U 3alllUThl SJEPHBIX 3HEPIeTUYECKUX YCTAHOBOK)» PEIIAIOTCS CIEIYIOIIHNE
3aJauu:

— KOHTPOJb U YIpaBJICHHE MPOIECCOM MPUOOPETeHUsS OOYUYAIOUIUMUCS 3HAHHUM, YMEHUN U
HaBBIKOB, IIPEYCMOTPEHHBIX B paMKax JIaHHOTO Kypca;

— KOHTPOJIb U OLIEHKA CTETIEHU OCBOCHMSI KOMIIETEHLUH, IPEYCMOTPEHHBIX B paMKax JaHHOTO
Kypca;

— obecrnieueHne COOTBETCTBUS PE3yIbTaTOB OOYy4YeHHs 3ajadyaM Oynaylied npodeccuoHanbHON
JESITEIbHOCTH 4€pe3 COBEPILIEHCTBOBAHUE TPAJULMOHHBIX M BHEJPEHUE WHHOBAILMOHHBIX METO/0B

o0OydeHus B 00pa3oBaTeNIbHBIN MpoIIecC B paMKax JaHHOTO Kypca.



1. IlepeyeHb KOMIETEHIHII C YKa3aHHEM 3TANOB HUX (POPMHPOBAHUSA B Ipolecce OCBOEHUS
o0pa3oBaTeIbHON NPOTrPaMMBbI

1.1. Ilepeuenv nnanupyemvix pesynbmamoé o00Oy4eHUs nO OUCUUNIUHE, COOMHECEHHBIX C
NAGHUPYEMBIMU PE3YTbIMAMAMU OCE0CHUS 00PA306AMENbHOU RPOZPAMMBbL

B pesynbrare ocBoenus OIl oOyuaromuiicss JOKEH OBIAIETh CIEIYIOIUMU pe3ysibTaTaMu 00y4eHMs
10 JUCLUIUINHE:

Ko xomnerenuun | HaummeHoBaHHe KOMIIETCHIIMH Koa 1 HauMeHOBaHHE HHAMKATOPA
JOCTHKEHHS] KOMIIeTeHIIUH
[1K-4 Crnioco0eH npuMeHsTh 3-11K-4 3HaTh 3KCcnIEpUMEHTaIbHbIE,
JKCIIEPUMEHTAJIbHBIE, TEOPETUYECKHE U KOMIIBIOTEPHBIE METObI
TEOPETUYECKUE U UCCIIEIOBAaHM B TPO(ECCUOHATILHON
KOMIIBIOTEPHBIE METObI oOnactu
HCCICTOBAHHH B V-IIK-4 YMeTh NpUMEHSATh
npo(ecCHOHANBHOI 00MacTH AKCIIEPUMEHTAJIbHbIE, TEOPETUUYECKUE U

KOMIIbIOTEPHBIC METOIbI HCCIICAOBAHUI B
npodeccHOHaTBHON 001acTh

B-IIK-4 Bnaners MmeTogamu
WHTEpIpeTayy (aHaIM3a) U IPE3CHTALINH
MOJTYYCHHBIX PE3YJIbTATOB

1.2. Smanot popmuposanusn komnemenyuit ¢ npouecce oceoernus OIl

KOMIOHEHTBI KOMIIETEHIMI, Kak TMpaBuio, (GOPMUPYIOTCS TMPU HU3YUYEHUU HECKOJIBKHX
JUCLHUIIIMH, a TaKK€ B HEMAJIOM CTENEHHM B mpolecce npoxoxiaeHus npaxktuk, HUP m Bo Bpems
CaMoCTOATEeNbHOM paboThl oOydvaromerocs. Breimonnenue u 3amura BKP sBnsiorcs Bumom yueOHOU
JeSITeIbHOCTH, KOTOPBIH 3aBepIuaeT mporecc (GoOpMUPOBAHHUS KOMIIETECHITHH.

MecTo NUCHUIUITMHBI U COOTBETCTBYIOIIUHN 3Tanm (OPMHUPOBAHUS KOMIIETEHIIUN B IEIOCTHOM
nporiecce MOATOTOBKH IO 00pa30BaTeNIbHOW MpOrpaMMe MOXKHO —OIPENEeNUTh 10 MaTpHIle
KOMIIETEHIINH, KoTopas npuBoauTcs B [Ipunoxenun.

Oransl GOPMHUPOBAHUS KOMITETCHIIMY B TIPOIIECCE OCBOCHUS TUCITUILIINHEL
- HayaJbHbIA 3Tanm — Ha 3TOM J3Tane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIINH, OCBAaWBAIOTCSl OCHOBHBIE KaTeropud, (opMupyrorcs Oa3oBble ymeHHs. CTyneHT
BOCIIPOU3BOANT TEPMUHBI, (PAKThI, METOJIbl, OHATHUS, IPUHIIMIIBI U IPABUJIA; pelIaeT yueOHbIe 3a1a4Uu
1o ob6pasiy;

- OCHOBHOM 5Tal — 3HaHUS, YMEHMs, HaBbIKH, obecnednBaroniye (GpopMHUpPOBaHUE KOMIIETEHIINH,
3HAYUTEIHHO BO3PACTAIOT, HO €Ie HE JOCTHTal0T WTOTOBBIX 3HaueHWi. Ha sTom sTame crymeHT
OCBaMBaeT AHAJIUTHYECKUE JEeMCTBUSA C NPEAMETHBIMH 3HAHUSAMH 10 AMCLUUIUIMHE, CIOCOOEH
CaMOCTOSITENIFHO pemiaTh y4eOHbIE 3a7au, BHOCS KOPPEKTHBHI B QJIITOPHTM JCUCTBUI, OCYIIECTBIISS
KOPPEKIHIO B X0/e pa0O0Thl, IEPEHOCUT 3HAHUS M YMEHUS Ha HOBBIE YCIIOBUS;

- 3aBepILIAIOLIUIA dTalm — Ha STOM JTalle CTYACHT JOCTUTAET UTOTOBBIX TOKa3aTesel 10 3asBICHHOM
KOMIIETEHIIMH, TO €CTh OCBaMBAET BECh HEOOXOIUMBII 00bEM 3HAHU, OBJIaJIEBAET BCEMH YMEHUSIMU U
HaBBIKAMU B cdepe 3asBieHHONW KommereHIH. OH CIIOCOOCH MCIONB30BaTh ATH 3HAHHS, YMEHUS,
HaBBIKU MIPU PELICHUH 3a/1a4 MOBBIIIEHHOM CI0)KHOCTU M B HECTAHJAPTHBIX YCIOBUSX.

Otanbl  GOpMHPOBAaHUS KOMIETCHIIMH B XO/A€ OCBOCHHUS JUCIHUIUTUHBI OTPaXaroTCs B
TEMaTU4YeCKOM I1aHe (CM.II. 4 pabodel mporpaMMbl TUCIUITIIHEI).

1.3. Ilacnopm ¢ponoa oyenounwvix cpedcme no oucyuniune

Nen/m| KonTpoaupyemsle pa3aebl NuankaTop 10cTHKEHUS HaumeHoBaHMe 0LIEHOYHOTO
(TeMbI) THCHUTIIMHBI KOMIIEeTeHIIUH CpeCTBA TeKyLIei 1
TMPOMEKYTOYHOM aTTecTaluu

Texkymmii KOHTPOJIb
1. ‘OCHOBHBIG MIOHATUS TEOPUH 3-TIK-4;V-TIK-4;B-T1IK-4 |AHI1uBrayansHOe HoMallHee




ABTOMATHYCCKOI'O YITPABJICHUS.

3amanue |

AnepHo-pu3nvecKuii KOHTPOIb
Ha ADC.

3-I1K-4;Y-11K-4;B-T1K-4

TexHonornueckuii
paguanMoOHHBIA KOHTPOJIb HA
ADC.

3-I1K-4;Y-11K-4;B-T1K-4

MeTtoauku onpeaeneHus
OCHOBHBIX HEUTPOHHO-
(hU3UYECKUX,
TEIUIOTEXHUYECKUX U JP.
napametpoB SP

3-TIK-4;Y-TIK-4;B-IIK-4

Oprassl perynupoBaHus 1
aBapuitHOM 3amThl AP.

3-I1K-4;Y-11K-4;B-T1K-4

VYipasneHue 3HEpPreTH4eCKUM
SP.

3-TIK-4;Y-TIK-4;B-IIK-4

Buns! nporpamm
aBTOMATUYECKOTO
peryaupoBaHus PEaKTOPOB
Pa3IMYHOIO THIIA.

3-11K-4;Y-11K-4;B-I1K-4

DddexTrr peakTrBHOCTH P

3-11K-4;Y-11K-4;B-I1K-4

XapakTEepUCTUKU CTEPKHEN
CVy3

3-TIK-4;Y-TIK-4;B-TIK-4

10.

Kammnanus peakropa.

3-TIK-4;Y-TIK-4;B-TIK-4

11.

Usmenenue konnenTpamuii 2*°1,

135X e mpu pasnMuUHBIX peRUMAax
paboThI peakTopa

3-11K-4;Y-11K-4;B-I1K-4

12.

OcranoB peakTopa (IJIaHOBBIH,
aBapuiHbBIN).

3-TIK-4;Y-IIK-4;B-TIK-4

13.

[lenouka aBapuiitHOM 3aILUTBHI.

3-11K-4;Y-11K-4;B-T11K-4

14.

Kanan aBapuiiHOM 3a1LIUTHI.
CtpykTypHas cxema U MPUHITUII
paloThI.

3-I1K-4;Y-11K-4;B-T1K-4

NuauBumyansHOE JOMAaIIHEe
3agaHue 2

15.

TpeboBanus k CY3

3-TIK-4;Y-TIK-4;B-TIK-4

16.

Pacuer cpenneit minoTHocTH
IIOTOKA TEIIOBBIX
HEUTPOHOB B PEAKTOpE IO
MIOBE/ICHHUIO 3amaca
PCAKTUBHOCTHU

3-TIK-4;Y-TIK-4;B-TIK-4

17.

HYCK " OCTAaHOB PCAKTOpPa

3-11K-4;VY-11K-4;B-T11K-4

18.

Pexumsl padotsr P

3-TIK-4;Y-TIK-4;B-TIK-4

IIpoMe:KyTOYHBII KOHTPOJIb

‘3aqu

|3-TTK-4; Y -TIK-4;B-ITK-4

|Bonpoch! k 3auery




2. Onucanmne nmoka3aresieil ¥ KpUTepreB OLEHNBAHUS KOMIIETEHIIUIT HA Pa3JIMYHbIX 3Tanax uX (pOpMUPOBAHMS, ONIUCAHUE LKA OLlEHUBAHMS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPHUIITOPLI «3HATH», «KYMCTbH)»,

«BIIAJICTh», PACIIMCAHHBIE TIO OTACIBHBIM KOMIETCHLIHUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUNTOPOB MPOUCXOAMUT B MpOIECCEe

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMN Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AEATENbHOCTh | Bruouaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasamu u | JIeSTeIbHOCTH, HEXEJNW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 75-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosnwlii PenponykruBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
ypogne U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxke noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B He 3auteno

CTAHJAPTHBIX CUTYyalludX.




OueHuBaHuEe pe3ynbTaTOB OOYYEHHUS CTYIACHTOB [0 JUCLUMUIUIMHE OCYIIECTBIISIETCS 10
pErjJamMeHTy TeKYyIEero KOHTPOJISl U TPOMEKYTOUHOM aTTecTaliy.

Kputrepuu oneHuBaHusi KOMIIETEHIIMM HA Ka)KJIOM ATane M3y4eHUs] AUCIUIUIMHBI IJIs1 KaXJI0ro
BHJIa OLICHOYHOTO cpeacTBa U mpuBoasTrcs B 1. 4 dOC. UrtoroBelii ypoBeHb CHOPMHPOBAHHOCTH
KOMIIETEHIIMH TIPU U3YUYEHUU AUCLUILUIMHBI OornpeAensercs no taobmnuie. [Ipu sTom ciegyer noHUMarh,
YTO TpaHHIla MEXIy YpPOBHSAMHU [UIsl KOHKPETHBIX pE3yJbTaTOB OCBOCHHUS 0OOpa30BaTeIbHOM
MIPOrpaMMbl MOXKET CMEIIAThCS.

YpoBenb ¢chopMHUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTOouHas aTTecTANMS
KOMIIeTEeHIIHH
BbICOKM BbICOKHII
BBICOKHUI NPOOBUHYMbLU 8bICOKUL
BbICOKULL npPOOBUHYMbBILIL
nopo2oswlii 8bICOKULL
BbICOKULL nopo2oaulil
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABMHYTBII
NnpPOOBUHYMbLUL Nnopo2086bill
Nnopo2oawlil NPOOBUHYMbBLIL
IIOPOr'OBBIN NOPOrOBbIN MOPOroOBbIN
HIKE TTOPOTOBOTO TMOPOroBbIN HUKe TOPOTr0OBOT0
HHKe IOPOrOBOr0 -

3. MeToauyeckue MaTepuaJibl, ONpe/e/siioliue npoueaypbl OeHUBAHUS 3HAHUI, yMEeHUI,
HABBIKOB MJIM ONBITA J1eSITeJILHOCTH, XaPAKTEPU3YIOUIUX 3Tanbl GOPMUPOBAHUSA KOMIIETEHIIUIA.
PeliTuHroBas oleHKa 3HAHUH SBJISETCS MHTETPAIBHBIM ITOKa3aTelIeM KaueCcTBa TCOPETUUCCKUX
U TMPAaKTUYECKUX 3HAHUW M HABBIKOB CTYJIEHTOB M0 JUCHUIUIMHE W CKJIAJBIBAETCS U3 OIICHOK,
MOJIYYEHHBIX B X0JI€ TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUHON aTTECTAIUH.
Texymuii KOHTPOJIb B CEMECTPE MPOBOAUTCS C IeNbI0 00ecledeH sl CBOEBPEMEHHON 00paTHOM
CBSI3H, I KOPPEKIIUU 00yUYEHU s, aKTUBU3AIMH CAMOCTOSITEIbHON padOTHI CTY/IEHTOB.
[IpomexyTouHass arrecTanusi MpeAHAa3HauYeHa I OOBEKTUBHOTO TMOATBEPXKICHUS U
OIICHUBAHMUSI IOCTUTHYTHIX PE3YIHTAaTOB O0yUEHHUS MOCTIE 3aBEPIICHUS U3YUEHUS TUCITUTIIINHBL.
Texynuit KOHTPOJIb OCYLIECTBISETCS BA pa3a B CEMECTP:
9 cemectp
KoHTpoJibHast Touka Ne 1 (M]3 1) u koHTponbHas Touka Ne 2 (H/]3 2).

9 cemectp
Bua xontposs JTtan peiiTHHIOBOI crucTeMbl OLeHOYHOE bann
cpeacrso MuanmMyMm Makcumym
Texyumui KonTtpoJsbHas Touka Ne 1
Na3 1 18 30
KoHnTtpoJsbHas Touka Ne 2
NA32 18 30
IIpoMe:RyTOYHBIH 3auer
Bompoc 1 12 20
Bompoc 2 12 20
HUTOI'O no qucuuninHe 60 100

[To oxOHYaHMM OCBOEHUSI TUCIUIIIIMHBI TPOBOAUTCS MTPOMEKYTOUHAS aTTECTAIUS B BUE
3aueTa(dK3aMeH), 9YTO MO3BOJISET OLIEHUTh COBOKYITHOCTh MTPUOOPETEHHBIX B TPOIECCE 00YUCHHUS
KoMrieTeHIui. [Ipy BRICTAaBJICHUN UTOTOBOM OIICHKH MPUMEHSETCS OaNTbHO-PEHTHHTOBAs CUCTEMa
OIICHKH Pe3yJIbTaTOB O0yUEHHUSI.




3aueT(9K3aMeH) MpeHa3HAueH IS OIIEHKH paboThl 00YYaOIIErocs: B TCYEHHE BCETO CPOKa
W3y4YeHHsI TUCIUIUTHHBI U TIPU3BaH BBISIBUTH YPOBEHB, IPOYHOCTh U CHCTEMATUYHOCTD MOTyYSHHBIX
00y4JaroIUMCsl TEOPETHUECKUX 3HAHUN M YMEHHI MPUBOJAUTH IPUMEPHI TPAKTHIECKOTO
UCTIOJIb30BaHUs 3HAHUHN (HAIIpUMED, TIPUMEHSTh UX B PEIICHUU MPAKTHUECKUX 33]1a4), TPUOOPETCHUS
HABBIKOB CAMOCTOSATEILHOU PabOTHI, pa3BUTHS TBOPUECKOTO MBIIUICHUS.

Onenka c(hOpMUPOBAHHOCTH KOMIICTEHIIMI Ha 3aueTe(IK3aMeHe) ISl TeX 00yJarouxcs,
KOTOPBIC MTPOITYCKAIN 3aHITHS U HE YYaCTBOBAJIH B MPOBEPKE KOMITETEHITUN BO BpEMSsI U3yUCHUS
JVICIIATUTMHBL, TIPOBOJUTCS TIOCIIC UHANBUIYAILHOTO COOECEIOBAHNS C MPEToaBaTeieM 1o
MPOMYIIEHHBIM HIIM HE YCBOSHHBIM 00YYalONIMMCS TEMaM C IOCIEAYIONIeH OLIEHKOH CaMOCTOSATEIBHO
YCBOEHHBIX 3HAaHUI Ha 3a4eTe(dK3aMEeHe).

4. TunoBble KOHTPOJIbLHBIE 3aJaHUS I MHbIE MaTePHUAJIbl, He00X0AUMBbIe /115l OLeHKH 3HAHUIA,
YMeHUii, HABbIKOB



MHUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHMS POCCUMICKOU ®EJEPAIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demepabHOrO rocyapCcTBEHHOTO aBTOHOMHOTO 006pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro o0pa3oBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

Otnenenue Snepnont @uszuku u TexHomorui

Bonpocel 115 3a4era

10 JUCHUIIJINHE CucreMsl YIIPABJICHUSA U 3aIIUTHI AACPHBIX DOHEPICTUUYCCKUX YCTAHOBOK
(HaMMEHOBaHHUE AUCLUTUIMHBI)

=

VYmpasnenue AP, nponnenue komnanuu P, ucnons3ys 3¢ (pexTsl peakTHBHOCTH.

«fommas sma». ['paduK H3MEHEHHS 3amaca peaKTHBHOCTH.

3. ADC kak o0wekT ynpasienus. Pexxumer pabotst ADC. OCHOBHBIE peryIupyeMble
TEXHOJIOTHYECKHE MapaMeTphl SHEPTO0I0Ka.

4. Snepno-¢pusnueckuii KOHTpoab HAa ADC. AKTUBHAs 30HA pEAKTOPa KaK OOBEKT

KOHTPOJIS.

Terno-rexHnuecknii KOHTpoJab Ha ADC.

TpeboBanus k CY3 (HopmaTuBHas 1OKyMEHTaLus).

TexHOMOrn4ecKkui paauamoHHbId KOHTpob Ha ADC.

JucrannmonHoe yrpasienue Ha ADC.

. IloBeneHue 3amaca peakTUBHOCTH PEaKTOpa MIPH Pa3INuHbIX PeKUMax paOOTHI.

10 BriBon AP B KpUTHYECKOE COCTOSIHUE.

11. ABapuiiBas 3ammuta BBOP, PEBMK.

12.Perynupyomire opraibl 1 UCTIOIHUTEIbHbIE MeXaHn3Mbl CY 3.

13.Kanan aBapuiiHOM 3amuThl. ABapuiiHas 3amura BBOP.

14. Anroputm pabotsl ctepkueid AP. [Togbem MOIIHOCTH peakTopa.

15.Kanan aBapuiinoii 3amuthl. CTpyKTypHasi cXeMa U MPUHIUI paOOThI.

16.ABToMatudeckoe perynuposanue SIP. Buns! perynuposanus BBOP, BH, PEBMK

17.nTerpanbHble XapakTepucTuku crepxHeit CY 3.

18.1lenouka aBapwuiiHO# 3ammThl. O61Me mpuHIUIEL. OCHOBHBIC CUTHAIBI A3.

19.1nTepdepenuns crepxxueit CY3.

20.Cnoco6s1 kanubOpoBku crepxHeit CY3.

21. ABromatnueckoe peryiaupoBanue nuranus [1I" u BC. @ynknuonanpHas cxema Tpex-
UMITYJIbCHOTO PEryJIsTOpa YPOBHS.

22.2ddexTsl peaktuBHOCTH SP.

23.Kammnanus peakTopa. [[BIKeHHE TOIUIMBA B PEaKkToOpe.

24 Vsmenenue konnenTpamuii 21, 1Xe, npu pasnuuneix pexumax paboTsl peakTopa.

25.I1oBeieHue 3amaca peakTUBHOCTH PEaKTOpa MPH pa3INuHbIX PeKUMax paboThI.

26.Iuddepenunanbubie XxapakrepucTuku crepxHeit CY3.
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Kpurepun oneHuBanns KomnereHui (pe3yJbTaToB):
B kpuTepun OLIEHKN 3HAHUM 10 3a4ETy BXOJST:
1.ypoBeHb OCBOEHUS CTYJCHTOM MaTepuaia, MpelyCMOTPEHHOTO y4eOHON IPOrpaMMOoii;
2. MOJIHOTA U MPAaBWIBHOCTh OTBETA, CTENIEHb OCO3HAHHOCTH, TOHUMAaHUS U3y4EHHOTO;
3. 000CHOBAHHOCTb, YETKOCTh, KPATKOCTh U3JI0KEHUSI OTBETA;
4. OTBETHI Ha IONOJHUTEIILHBIE BOIIPOCHI.

Onucanne MKAJbI OIleHUBAHUS:

Ouenka Kpurepum oueHkn

O1inyHo CTyIIeHT NOJKEH:

36-40 - MPOAGMOHCTPUPOBATH TITyOOKOE U IPOYHOE YCBOCHUE 3HAHUI
IPOTPaMMHOTO MaTepuaa;
- NCYEPIIBIBAIOILIE, TTOCIIEA0BATEIFHO, TPAMOTHO M JIOTHYECKH CTPOHHO
U3JI0KHUTh TEOPETUICCKUI MaTepHal;
- IPaBUJILHO (POPMYJIMPOBATH ONIPEICIICHHSI,
- IPOJICMOHCTPHUPOBATH YMEHHSI CAMOCTOSTEIILHOM PabOoThI ¢
JIUTEPaTypou;
- YMETh CJIeJIaTh BBIBOJIBI 110 M3JIATAEMOMY MaTepuay.

Xoporio CTyneHT JOoMKeH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJTHOE 3HAHNE TIPOTPAMMHOTO
Marepuaa,
- IPOJICMOHCTPHUPOBATH 3HAHKE OCHOBHBIX TEOPETUUCCKUX ITOHSITHH;
JIOCTAaTOYHO MOCIIEI0BATEILHO, TPAMOTHO H JIOTHYECKH CTPOIHO
u3JaraTh MaTepual;
- IPOAEMOHCTPHUPOBATH YMEHHE OPUEHTUPOBATHLCS B JIUTEPATYPE;
- YMETh CHIeNaTh JI0CTaTOYHO 0OOCHOBAHHBIE BBHIBOIBI TI0 U3J1aracMoMy
MarepHany.

Y 10BIE€TBOPUTENIBHO CTyneHT JOoJKeH:

25-29 - IPOAEMOHCTPHUPOBATH 00IIIee 3HAHUE U3yYaeMOT0 MaTepuana;
- IOKa3aTh o0lIiee Bia/IeHHe MOHATUITHBIM alapaToM AUCHUIUINHBL;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOH M3IaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOTPaMMOH yueOHYIO
JUTEPATypy.

HeynoBnerBoputenbHo | CTy€HT 1EMOHCTPUPYET:

24 v MeHbIIIE

- HE3HaHME 3HAYUTEILHOM YacTH IpOTrpaMMHOI'O MaTCpHralia;
- HE BJIaJICHUE MMOHATUMHBIM arrapaToM JUCHUIIINHBI,
- CYHICCTBCHHBIC OIIMOKHU IIPpU U3JIOKCHUHN y‘-IC6H01"O MaTtcpualia;

- HCYMCHHC CTPOUTH OTBCT B COOTBETCTBUU CO CTPYKTypOﬁ
H3J1aracMoro BOIIpoca,

- HCYMCHHC J€JIaThb BBIBOJIbI 110 U3JIaracMoOMy MaTepualy.




MHUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUA POCCUMCKOMN ®EJIEPAIINNA
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUpeXKAeHIs BEICIIIET0 00pa3oBaHIs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

Otnenenue Anepuoit @uzuku u Texnonoruit

KoMIuiekT HHAMBUAYAJBHBIX JOMAIIHUX 3agaHui Nel

IO AUCHUIIIIMHE CucTeMbl yIIpaBJIeHUS 1 3alIUTHI SACPHBIX SHEPISTHUYSCKUX YCTAHOBOK

(HaMMEHOBaHUE JMCLMIUIHEIL)

3aganue:

Kanu6poBka crepxkus AP (MeToj pa3rona)
1. TlocTpoenue KpuBOM 0OOpPATHBIX YacOB

I=0.001(cek.) — BpeMs )KU3HU MTHOBCHHBIX HCHTPOHOB;

Leii-=0.7(%) — >pdpexTrBHAA 1015 3aNa3/BIBAOIINX HEUTPOHOB,;

2. OHpCIIeJ'H/IM Neproabl YABOCHHA MOIIHOCTHU ITPH PA3HBIX ITOJIOKCHUAX CTCPIKHSA
AP.

3. IlocTponm MHTETPABHYIO XapaKTEPUCTHKY.
4. Tloctpoum nuddepeHIHaIbHYI0 XapaKTePUCTHUKY.

BapwuanT 1
(mm) | T(cek) | T(cek) | T(cex) | T(cek) | T(cek) | T(cex) | T(cex) | T(cek) | T(cek)
AP 30 40 50 60 70 80 100 120 140
400 0 0 0 0 0 0 0 0 0
340 0 14 25 34 41 48 59 67 75
270 0 12 22 30 37 43 52 60 68
200 0 19 35 47 58 68 83 96 106
0 0 15 29 38 47 55 67 78 86

Bapuanr 2

Kpurepun oueHnBaHus KOMIIETEHIUI (Pe3yJIbTATOB):
Kpurepun onenku:
— YPOBEHb OCBOEHUS 00YYaIOIUMCs MaTepuala, IpeyCMOTPEHHOr0 y4eOHOH POrpaMMoii;
— yMeHHe 00y4arolerocs: UCHojab30BaTh TEOPETUYECKUE 3HAHUS IPY BHIMOJIHEHUN 3aJIaHUH U 3a/1a4;

- O6OCHOBaHHOCTB, YETKOCTb, KPAaTKOCTh U3JIOKCHUA OTBCTA.
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OnucaHue MKAJbI OlleHUBaAHUS

25-30 0aJ1710B CTaBUTCS, ECIIH:

— 3aanue penieHo NpaBUIbHO;

— OTBCT IIOKA3bIBACT IOHUMAHWEC MAaTCpUaJia,

— 00y4Jaronuiicss MokeT 000CHOBATh CBOM CYKJCHHSI, IPUMEHHUTD 3HAHUS HA TPAKTHKE.
21-30 craButcs, eciu:

— 3a/1aHue peneHo MPaBUIBLHO C HE3HAYUTEIbHBIMU TIOTIPABKaAMH;

— IIPHU OTBETC OOITYCKAIOTCA OI_HI/I6KI/I, 3aMHUHKH, KOTOPLIC 06y‘13IOH.IPII>iCH B COCTOAHHWH UCIIPABUTDH
CaMOCTOATCIIbHO IIPXU HABOJAIINX BOIIPOCAX;

— 00y4Jarouuiics 3aTpyAHAETCS C OTBETaMH Ha 1-2 JOMOIHUTEIBHBIX BOIIPOCA.
15-20 craBurcs, eciu:

— Bxope penienus 3a1anus Oblia 10nylieHa ommoka;

— MaTepHaJ U3JIaraeTcsi HeMmoCIe10BaTENIBHO;

—00yYaroImuics He MOXET MPUMEHHUTh TEOPETUIYECKHUE 3HAHHS Ha TIPAKTHKE;
—Ha 50% ONOJHUTENBHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.

0-15 3anmanue Bo3BpaImaeTcsi 00yJaromeMycs IS epeIeIbIBaHUS
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MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHMS POCCUUCKOU ®EJEPAILIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HaumoHanpHBIA UCCIENOBATENbCKUN ANCEPHBIA YyHUBepcurerT « MUD U »

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa3oBaTeTbHOTO YUpeXKAeHs BEICIIIET0 00pa3oBaHvIs
«HanyoHasIbHbIN MccTIeoBaTeIbCKU SaepHbIN yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

Otnenenue Snepnont @usuku u TexHomorui

KoMIuieKT HHAMBHAYAJBbHBIX JOMAIIHUX 3aJaHui Ne2

10 AUCHUIIIINHE CucreMbl YIIPABJICHUSA U 3aIlIIMTHI AACPHBIX SHEPICTUYCCKNX YCTAHOBOK

(HaI/IMeHOBaHI/Ie Z[I/ICI_II/II'IJ'[I/IHLI)

3aganus:

1.KanubpoBka ctepxHsi PP MeTomoM nepekomMmeHcamm.
[TocTpouM MHTETPabHYIO XapaKTEPUCTHKY .

2. Kanmmbpogka crepkust PP-1 (mo PP-3).

OnpenenuM peakTUBHOCTh, BHOCUMYIO cTepkHeM PP-3
[TocTpouM MHTErpabHYIO XapaKTEPUCTUKY JIJIst cTepskHs PP-1.
[Toctpoenue auddepeHmanbHON KpUBOit 1 crepkust PP-1.
3.Kanubposka crepxus AP (mo PP-3).

OmnpenenuM peakTUBHOCTh, BHOCUMYIO cTepkHeM PP-3.
[TocTpouM MHTErpaNbHYIO XapaKTEPUCTUKY s cTepkHs PP-1.

[Toctpoenue auddepeHmanbHON KpUuBOi i crepkust PP-1
Bapuanr 1

Humezpanvuvie xapakmepucmuxu cmepiicua PP-3
L (mm) | PP-3 | L(mm) | PP-3 | L (mm) | PP-3
0 0 300 0,47 560 1,26
50 0,01 310 0,51 570 1,28
60 0,01 320 0,54 580 1,3
70 0,02 330 0,57 590 1,32
80 0,02 340 0,61 600 1,34
90 0,02 350 0,64 610 1,35
100 0,03 360 0,68 620 1,35
110 0,04 370 0,71 630 1,36
120 0,05 380 0,74 640 1,36
130 0,06 390 0,78 650 1,37
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140 0,07 400 0,81
150 0,08 410 0,84
160 0,1 420 0,89
170 0,12 430 0,91
180 0,14 440 0,94
190 0,16 450 0,98
200 0,18 460 1,01
210 0,21 470 1,01
220 0,23 480 1,04
230 0,26 490 1,08
240 0,28 500 1,11
250 0,31 510 1,14
260 0,35 520 1,16
270 0,38 530 1,19
280 0,41 540 1,21
290 0,44 550 1,24

Kanuoposxa cmepicua PP-1(no PP-3)

PP-1 | PP-2 | AP | PP-3
650 446 260 180
600 446 260 186
550 446 260 200
500 446 260 222
450 446 260 249
400 446 260 282
350 446 260 315
300 446 260 347
250 446 260 377
200 446 260 403
150 446 260 422
100 446 260 434
50 446 260 440

0 446 260 442

Kpurepun oueHnBaHus KOMIIeTEHIU (Pe3yJIbTATOB):

Kpurepun onenku:

— YPOBEHb OCBOEHHMSI 00yJaroMMCcs MaTepuaia, peaycCMOTPEHHOr0 yueOHOM MporpaMMoii;

— YMCHHUEC o6yt1a}01ueroc;{ HCIIOJIB30BAaTh TCOPETHYCCKUEC 3HAHW S ITPU BBIIIOJIHCHHUU 3a)1aHm71 n 3a71a4,

- O6OCHOBaHHOCTB, YETKOCTb, KPAaTKOCTh U3JIOKCHHUA OTBCTA.
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Onucanue MKAJIbl OIeHNBAHUS:
25-30 0aJ110B CTABUTCS, ECIIU:
— 3ajaHue PEIICHO MPABHIILHO;
— OTBET IOKAa3bIBACT IOHUMAHUE MaTepHalla;
— 00yJaronuMics MOXeT 000CHOBATh CBOU CYXKIACHHS, IPUMCHHUTD 3HAHHS Ha IIPAKTHKE.
21-30 craBuTcs, eciu:
— 3aaHue PEIICHO MPAaBHIBHO ¢ HE3HAYUTEIIbHBIMH ITOIIPABKaMH;

— IIPU OTBETE JOMYCKAIOTCS OMIMOKH, 3aMHHKH, KOTOPbIe 00YUYaIOIIMIACs B COCTOSIHUU UCIIPABUTH
CaMOCTOSATEINIBHO IIPU HABOASAILMX BOIIPOCAX;

— o0yJarouics 3aTpyaHsIeTCsS ¢ OTBETaMH Ha 1-2 TOMOJIHUTEIBHBIX BOMPOCA.
15-20 craButcs, eciu:

— Bxojie penienus 3aanus Oblia JIONyIIeHa OIKOKa,

— MaTepHall U3JIaraeTcs HEIoCaeI0BaTEIbHO;

—00y4YaroIuICs He MOXET IPUMEHHUTh TEOPETUYCCKHUE 3HAHKS Ha TIPAKTHKE;
—Ha 50% ONOJIHUTETLHBIX BOIPOCOB JIaHbI HEBEPHBIC OTBETHI.

0-15 3apmanue Bo3Bpaiaercss o0yJaromemMycs Ui nepeaeabIBaHus.

14



MUHUCTEPCTBO OBPA3OBAHUSA U HAYKU POCCUMCKOMN ®EJEPAIIUU

MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUS POCCUNICKON ®ELEPAILIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HaumoHanpHBId HCCAENOBATENbCKUNU AACPpHBIH YHUBepcuter « MUDHU»

OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEePIreTUKN -

cpmm/{an cpenepanbﬂoro rocyJapCcTB€HHOI0 aBTOHOMHOI'O 06pa303aTeanoro yupeXxaeH: BbICIIIEro 06paSOBaHVIH

«HaryoHasIbHbIN MccTIeoBaTeIbCKUM SaepHbI yHVBepcuTeT «MUDV»

(IATD HUSTY MU®U)

Otnenenue Snepnont @usuku u TexHomorui

Bonpocsl Ha KOJVIOKBHYM

10 AUCHUIIIINHE CucreMbl YIIPABJICHUSA U 3alIMTHI AACPHBIX SQHECPICTHUCCKHUX YCTAHOBOK

e

9.

(HaI/IMeHOBaHI/Ie Z[I/ICI_II/II'IJ'[I/IHLI)

[IpuHLIMIBI pA0OTHI OCHOBHOT'O 000py0BaHus I KOHTYpa.

[TpuHuMIBEL paboThl OCHOBHOTO 000pyaoBanus I koHTypa.

Cxema ynpaBJIOIIMX BO3IEUCTBUN U pOJib OOPaTHBIX CBSI3EH.
VYpaBHeHue OanaHca nepegadn Teria OT TOIIMBA K TEIJIOHOCUTEIIO |
KOHTYypa. YpaBHeHHe OanaHca nepefadu Teria TeIIOHOCUTEIEM OT
peakTopa K naporeHeparopy.

VYpaBuenue 6ananca nepegaun teria B [1I7 ot Termonocutens | KOHTYpy K
Bose-napy Il konrypa.

VYpaBHeHue Oananca SHEPTUH B TYpOMHE U KOHJIEHCATOPE.
VYpaBHeHue OanaHca nepegayu SHEPTUH OT TYPOUHBI K T€HEpaTopy.
Ponb nonoxutensHoro napoBoro 3p@exra peakTMBHOCTU B Pa3BUTHH
aBapuu Ha peakrope PBMK UADC.

Maunas teus [ koHTypA.

10.bonpmras Teus [ koHTYpAa.

11.T'uIpoaKKyMyJIHPYIOLUIUE EMKOCTH.

12.CnpuHkiiepHas cucTteMa.

13.06ecneuenue snexkTpocHadxkenus npu odecrounBanuu ADC.

Kpurepun oueHnBaHus KOMIIeTEHIUI (Pe3yJIbTATOB):

Ha KOJIJIOKBUYMCE 3a1a€TCA BOIIPOC.

8-10 6ayIoB 32 OTBET HAa BOIPOC BBICTABIISETCS CTYACHTY, KOTOPBIH:

- BIQJICET METOJ0JIOTUEN TAHHOUW AUCIUILUIMHBI, 3HAET OMPEICIICHUS OCHOBHBIX MTOHATHIA;

- IIOJIHO PACKPBIBACT COACPIKAHNEC TCOPETHICCKUX BOIIPOCOB 6I/IJ'I€Ta;

- YMEET yBs3aTh TEOPHUIO U MPAKTUKY IIPU PELICHUH 3a4a4.

5-7 6aoB 3a OTBET Ha BOMPOC BHICTABJISETCS CTYACHTY, KOTOPBIN:

- Caenan Bce, 4To TpeOyeTcs ISl MOJYYEHHS OLEHKH «OTIUYHO», OJHAKO MPH ITOM JOMYCTHI
HE3HAYUTENIbHBIC HETOYHOCTH MPU M3JIOKCHUU MaTepHhalia, He MCKaXKaoIUe COACPIKaHUE OTBETA IO
CYIIIECTBY BOIpOCa.
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1-4 6annoB 3a OTBET Ha BOIIPOC BBICTABISAECTCSA CTYJCHTY, KOTOPBIIL:

- BJIaJIe€T METONOJIOTUEN JaHHON NUCLMILIMHBI, 3HAET ONPEAEICHUS OCHOBHBIX IIOHATHUH;
- PaCKpBIBAET COACPKAHUE HE BCEX TEOPETUYECKUX BOIIPOCOB

- HE BCETJla YMEET YBsI3aTh TEOPUIO U IIPAKTUKY IIPU PELIECHUN 3a/1a4;

0 GayuTIoB 32 OTBET Ha BOIIPOC BBICTABISAETCS CTYACHTY, KOTOPBIN:

- HMCCT HpO6€JIbI B 3HaHHAX OCHOBHOI'O y‘-IC6HOF0 Marcpuajia 1mo AUCHUIINIMHEC, HC MOXCT aTbhb

YETKOI'0 OMMpEACICHU OCHOBHBIX HOHSITI/Iﬁ;

- HC MOXCT YCIICIIHO IIPOOO0JIKAThb ;[aaneﬁmee 06yquHe B CBA3HM C HCAOCTATOYHBIM 00BbeEMOM

3HAHUH

OnucaHue MKAJIbI OEHNBAHUS:
5-10 KOJIJIOKBUYM, CUMTAETCS CIAaHHBIM

0-4 crymenty 3amaercs Apyroi BOpoc, Ipu OTBETE Ha KOTOPBIN BBOAUTCS Kodddumment 0,8 k
MIOJTyYCHHOMY pe3yJIbTaTy OTBETa
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MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHMS POCCUUCKOU ®EJEPAILIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEXJEHUE BBICHIETO OFPA30OBAHHUSA

«HaumoHanpHBIA UCCIENOBATENbCKUN ANCEPHBIA YyHUBepcurerT « MUD U »

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demepabHOTO rocyapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUpeXKAeHVIs BEICIIIET0 00pa3oBaHVIs
«HanyoHasIbHbIN MccTIeoBaTeIbCKU SaepHbIN yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

Otnenenue Snepnont @usuku u TexHomorui

3aganus 1js padoThI HA TPEeHaXepe

IO AUCHUIIIIMHE CucTeMbl yIIpaBJIeHUS Y 3alIUTHI SACPHBIX SHEPICTHYSCKUX YCTAHOBOK

(HaMMEHOBaHUE JUCLMIUIMHEIL)

3amanue Ne 1.
Onpeodenenue Kpumuuecko2o nON0HCeHUs 0eCAMOIL ZPDYNNbl NO2OWAIOWUX CIEPIHCHEI MEMOOOM
IKCIMPAnonayuu Kpueoii 00pamHo20 YMHONCEHUA

B nanHnoii paboTte UCTIONB3yeTCs CIeAyIoIee COOTHOIICHUE, CBA3BIBAIOIIEE MOIITHOCTD U

N,

_ ucm
KOA((UIIMEHT pa3MHOKEHHUSI MOJAKPUTHYECKOTO pEaKTopa: - 1-K
eff

rae N — MOIIHOCTB peakTopa, a Nycr — YHCII0 HEHTPOHOB, UCITYCKAEMBIX HCTOYHUKOM 33 BPEMsI )KU3HH
onHoro nokonenust. Ecim Kef(h) muneiino pactér ¢ poctom h, To 3aBucumocts N(0)/N(h) crabusbhas.
310 1aéT HaM BO3MOXHOCTb, 3KkcTpanonupys 3asucumocts N(0)/N(h) mo nepeceuenus ¢ ochro
abcruce, MoMyYuTh Tpe/noaraeMoe 3uaueHne N, mpu KOTOPOM PeakTop CTAaHET KPUTHUCCKUM.

B ucxomHom cocrosinun peaktop HaxoauTcst Ha MOITHOCTH 7?77 % Niuow B TOJKPUTHUECKOM
coctosiHud. B xozme pabotsl crepskuu 10-i rpynmsl BeiBoasTes ¢ marom 10%. [Tocne ycranoBneHus
CTaIMOHAPHOTO YPOBHS MOINHOCTH Ha rpaduke otkiaaasiBatoTcs BenmuauHbl N(0)/N(h). TToce BeiBoa
crepkHel 10 50% HYKHO TOIYYUTh IKCTPAMTOIMPOBAHHOE 3HAYEHHE KPUTHUECKOTO MOJIOKESHUS
CTEp)KHEW M CPABHUTD €ro C IKCIICPUMEHTAIbHBIM.

H’ % N(h) NO H3KCTp, %
N (h)

0
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40

gl W iN |- |O

50

3aganue Ne 2.
Onpedenenue Kpumumuueckoil KOHYEHmMpPAyuu 60PHO20 NO2IOMUMeA MEeMO0OM
IKCMPANONAYUN KPUBOUL 0OPAMHO20 YMHONCCHUS.
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Hcnonp3yromyecs B JaHHOK paboTe COOTHOIIEHHS aHAJIOTUYHBI 3a1aHuio Nel, HO B KauecTBe
CpeZCTBa BO3AECUCTBUS HAa PEaKTUBHOCTh BBICTYAET KOHIIEHTPALUs OOPHON KHUCIIOTHI.

B ucxoonom cocmoanuu peakrop nHaxomutcs Ha ??? % Ngow B moaxputuke. M3menss
KOHIIeHTpauuto mornotutens ¢ marom 0,005 rp/kr, 3amuceiBaeM 3HAUYEHHE MOIIHOCTH IOCTE
okonyanus nepexogHoro mpomecca u otHomieHne N(Cho)/N(Cp). Usmepenust mpogoinkaeM, MoKa
N(Cno)/N(Cb) e cranet menbiie 0,5. [Tociae 3TOro Hy)KHO MOTYYUTh SKCTPAMIOJUPOBAHHOE 3HAYCHUE
KPUTHYECKON KOHIICHTPAIMN U CPABHUTH €€ C IKCIIEPUMEHTaTbHON

N Cs, /KT Nuow(Cs),%  No/N(Co)

0
1
2

3aganue Ne3.

H3zmepenue omuocumenvHoll Xapakmepucmuku 5-il 2pynnvl pezyiupylouwjux cmepicHell 6
HOOKpUMUYECKOM COCIOAHUU PeaKmopa.

OTHOCUTENBHOU XapaKTEPUCTUKON HA3bIBAETCSA 3aBUCUMOCTb OTHOIIICHUSI PEAaKTUBHOCTH,
BHECEHHOI B PEAKTOP BBIBOJIOM M3 HETO YaCTHU CTEPKHS, K PEaKTUBHOCTH, BHECEHHOH B peaKkTOp MpH
MIOJTHOM BBIBOJIE CTEPIKHS, OT BBICOTHI IMMOIBEMA CTEPKHS.

ucm

HpI/I MMOCTPOCHUHN XAPAKTCPHUCTUKU HCIIOJIB3YCTCA CIICAYIOIICE COOTHOILICHUC!: NO = , TAC No —

0
HayvalbHasi MOUTHOCTH PEakTopa, Nycr — MOITHOCTB cTOUHUKA, AK ) - iCX0HAsI MOAKPUTHYHOCTB. [Jis

ucm

—— _ rne AK(z)- BHecéHHAs peaKTUBHOCTh
AK — AK(2)

MIPOM3BOJILHOTO MoJokeHus crepxkHer: N(z) =

IIPU IIOJ{bEME CTEPKHSI HAa BBICOTY Z.
N,  Ak—Ak(z) Ak(z) Ak (100) 1 N,
” =

=1- - :
Ak, N (100)

N(z) Ak, Ak,
pabodee COOTHOILEHHE.
Hcxoonoe cocmosinue — peakTop B MOJKPUTHYECKOM COCTOSSHUM HAa HU3KOM YPOBHE MOIIHOCTH. 5-1O
IpyNIy BBIBOAUM U3 peakTopa ¢ marom 5% Ha nepBbix 20% u Ha nocinegaux 10% BeicoTel. Ha
ocTajgbHOM yudacTke ¢ maroM 10%. Onpenenuts Yuciio JMHEHHBIX MPOIIEHTOB.

. ﬂJ’IH OAHATBIX CTGp)KHCfIZ OTCHOJZIa ITOJTydaeM

N
NG e
z N(@) No 1-—o — -

N (2) N(z) 1~ N@oo)

10
15
20
30
40
50
60
70
80
85
90
95
100
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3aganue Ned.

H3mepenue omuocumenvbHol XapaKmepucmuKku 5-il 2pynnot RO210WAIOUWUX CINEPICHEIL 6
KpUMmMu4ecKkom cOCmoaHuu peaKxmopa memooom nepeKoMnencayuu Ha GOPHsLIl RO210mumens.

B nannoii pabote amns onpeeneHust OTHOCUTEIbHOM 3()(h)eKTUBHOCTH Pa3IMYHBIX YU4aCTKOB
CTEp)KHEN U3MEHSIIOCH KOJIMYECTBO OOPHOM KHCIOTHI, HEOOX0AUMOI 4TOOBI CKOMIIEHCHPOBATH
BHECEHHYIO CTEP’)KHEM PEAKTUBHOCTb. Eciin IpeanonoKuTh, 4YTO pEaKTUBHOCTh PEAKTOpa JINHEHHO
3aBHCHUT OT KOHLEHTPALUU OOPHON KUCIOTHI, TO OTHOILIEHUE () PEKTUBHOCTH yYaCTKa CTEPHKHS K
3¢ (HEKTUBHOCTH BCETO CTEPIKHS OyIET paBHA OTHOIICHHUIO KOJMYECTBA OOPHOU KUCIIOTHI,
HE0O0XOIMMOM JJIsi KOMIIEHCALIUU Y4aCTKa, K KOJMYECTBY OOPHOM KHCIOTHI, HEOOXO MO JIIst
KOMIIEHCALIMHU BCErO CTEPKHSL.

Hcxoonoe cocmosnue — peakTop Ha HU3KOM YPOBHE MOIIHOCTH, BBIBEICH B KPUTHUECKOE
COCTOSTHUE C MOMOILBI0 OOPHON KUCHOTHL. CTEpKHU BBHIBOAATCA U3 PEAKTOpa C TAaKUM K€ IIaroM, Kak
U B mpenbiaymei padore. Ilocrme dero peakTop BBIBOJUTCA B KPUTHUECKOE COCTOSIHHE OOPHBIM
noraotutesneM. ONnpeaenuTs YUCIIO JIMHEUHBIX IPOLEHTOB.

G -G (0)

Z,% Co®, r/kr  Cp-Cp(0), r/xr Gy’ (100) - C,7(0)
0
5

3amanne Ne5.
Onpeoenenue abcontomuoil Ihpgekmusnocmu 5-i 2pynnvt NO2I0WAIOWUX CIMEPIHCHET
Jns omnpenenenuss 3¢(EKTUBHOCTH  OPraHOB PETyJIUPOBAaHUA B JaHHOW paboTe HCIONb3yeTCs

I Bies
dbopmyna OOpaTHBIX YACOB: L = + Z , Tne |- BpeMs J>KU3HH MIHOBEHHBIX
T, *Kye TL1+A4*T

HEUTPOHOB, T — YCTaHOBHBILMICS NEPUOJ pa3roHa peaktopa, f; - apdexruBnas mons I-if rpynmsi
3ara3IpIBAlONINX HEHTPOHOB, A, - MOCTOSHHAs pacnajaa |-if rpymmbl 3ama3apIBAIOIIMX HEWTPOHOB.

3aBucumocts p(T) 3amaércst TAOIUYHO.

T2, ¢ 27,7 41,5 55,4 69,3 139
0,9 0,194 0,147 0,119 0,1 0,0557

0,16
0,155
0,15
0,145 q
0,14 N
0,135 AN
0,13
0,125
0,12
0,115 Bad
0,11 =
0,105 =
0.1 a
0,095 S
0,09 ~
0,085
0,08

p4

30 35 40 45 50 55 60 65 70 75 80

Hcxoonoe cocmosinue — cTepHU 5-i1 rpynmbl BeiBeneHbl Ha 50%, peakTop BBIBEIEH B
KPUTHYECKOE COCTOsIHMEe Oopom. Jlaslee C TIOMOIIBIO 5-H TPYNIIBI pEakTop BBIBOJUTCS B
HajkpuTHueckoe coctosHue ( p=+0,001 ), 3amuceiBaeM HayallbHOE€ 3HAYEHHWE MOIIHOCTH U

OTMEYAaeM MOMEHTBI BPEMEHH, B KOTOpbIE MOIIHOCTH yABaWBaeTcs. 1[0 3TMM maHHBIM moOJydaem
HepuoJl pa3roHa peakropa. VICTOUHMKOM MOTpemHocTeil, KOTOpblii HEOOXOIMMO YUYeCTb, SIBJISETCS
BKJIQJ] 3ama3[blBalOIIMX HEHTPOHOB HAa HAa4YaJbHOM YYacTKE pa3roHa M MOIIHOCTHON 3(deKT
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PEaKTUBHOCTHU B KOHIIE. Pa3ron peakTopa mpoaoinKaeTcst 10 TeX Mop, MoKa BBeIEHHAsT PEaKTUBHOCTh
He OylIeT CKOMIICHCHpOBaHA TeMmIepaTypHbIM 3¢ddexkrom peaktuBHocTH. [lo Benmmumue cpemneit
TEMIIepaTypbl ONpeAessieM BeIHUUHY 3TOTo 3 dekra.

0,001 0:7? -
0,002
0,004

Ap

Tep=???c; Ap=un3 Tabmuubl S pp: Ap(l%)=——"—"
P Vo et fogp: Ap(1%) A(x— 50%)

Bec Bcero crepikHs onpenensercs Kak 3QQEeKTUBHOCTh OJHOTO MPOLEHTA, YMHOKEHHOTO Ha YHCIIO
nmuneiinbix npouentos. Ap = Ap(1%) *?2?7?

Jo pasrona peaktopa: Tex=Ten=2?? °C , T,=??? °C

ocne pasrona: Tex=??? °C  Tuux=??? °C Tep=??? °C AT=?2? °C

= AP _ o9 B
AT °C
3amanne Ne6.

H3mepenue ckopocmu 6600a peakmopa 6 OOHYIO AMY.

B nporecce paGoTe peakTopa B HeM HakammBarotcs msortonsl 113° u Xel®. Konnentparus
IEpBOr0 M3 HUX pacTET 0 TeX IOp, IMOKa CKOPOCTh OOpa30BaHMs HE CTAHET paBHA CKOPOCTU €ro
pacmaza, ¥ JUHEHO 3aBHUCHMT OT TOTOKa HelTponoB. Konnentpamus Xe*® mpu Gompumx 3HaueHmsax
HEHTPOHHOTO MOTOKA MEPecTaéT OT HEro 3aBUCETh, T.K. Xe!%® umeer oyens Gosblmoe ceyenue 3axpara
HEUTPOHOB. Eciii MOIITHOCTH peakTopa Mociie AIUTEIbHON padoThl ¢ OOIBIIMM HEHTPOHHBIM MTOTOKOM
najgaer g0 Hyasa, Xe® u3 peakTopa mHpakTHUecKH MpecTaeT HcuYe3aTh, a O0Opa3OBAHUE Ero
npekpaiaercs, T.K. I'*° makannupaercs 3a Bpems paGoThl. PeakTop HauMHAET TEPATH PEAKTHBHOCTb.
CKOpOCTb ITOTEPH PEAKTUBHOCTH MBI U3MEPSIEM B 3TOH pabore.

U3 ucxoonozo cocmosinus peaktop, padoTaBIINIl HA HOMHUHAJIBHON MOIIHOCTH, MEPEBOIUTCS
Ha MOIIHOCTh OnM3Kyt0 K Hymro. Ilocie 3Toro ¢ mepuoguyHOCTBIO 5-8 MHHYT 3amuChIBAlOTCS 4
3HauEHUsl KPUTHUUECKON KOHIIEHTPAIMH MOTJIOTUTENS], KOTOpasi CHUXaeTcst Bo BpemeHH. [lo rpaduky

dC ,
AC, (t) HaxomuTcs mpOHM3BOAHAS ——. YMHOXHB € Ha Qg TOIY4UM CKOPOCTh TIOTEpH
dt

PEaKTUBHOCTH.
Co AC, (1) t dt, gac

9C oo
dt

Ap _dC * gy = 227
At dt

3aganue Neo7.

H3zmepenue korghpuyuenma peakmuenocmu 60pnoz2o noziomumens Memooom pazzona peaKkmopa,
onpedenenue Ipgexkmuenocmu 5-ii 2pynnvl NO2N0WAIOWUX CINEPIICHEN, OUeHKA MEMNEPAMYPHO20
KoI¢hhuyuenma peakmuenocmu menioHoCumens.

Mertouka onpeeNeHus peakTHBHOCTH, BHOCUMOM OOPHBIM MOTJIOTUTENIEM, COBIAIAET C
npeapaynei padbotoit. Onpeaenus peakTHBHOCTh, BHOCUMYIO B PEaKTOp OOPHBIM MOTIIOTUTENIEM, MbI
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MOYKEM BOCIIOJIb30BATHCS PE3yJIbTATOM OAHOM U3 MPEIBIIYIIHNX paOdOT U ONPENEIUTh BEC S5-I IPyMIIbI
CTEp)KHEH, paHee BBIPAKCHHOW Yepe3 KOHIIEHTpaIuio oopa.

Hcxoonoe cocmosanue — CTEPKHH TOJHOCTBIO OIYIIEHBI, PEAKTOp KPUTHUEH 3a CYET
KOHIIEHTpauuu O6opa. Mbl mepeBoArM peakTop B HAJIKPUTHUYECKOE cOCTOsiHUE (OOpHOM KHCIOTOM),
($UKCUpPYsT MOMEHTHI YABOSHHS MOLIHOCTH. PasroH mpopoipkaercs 10 TeX MOp, IMOKa peakTop He
BEpHETCS B KPUTUYECKOE COCTOSTHUE.

N, %Nowm T,c Ta, ¢
0,001
0,002
Tep=??7c, Ap=777p

[Tpupanienue KoHIEHTpaluu 6opa:

AC =?77? r/kr
oo = 2P =07 b
AC

Bec 10-o# rpymmer: Ap,,, =—-«,, (C,(100) — C,(0))=??? S

Jlo pasrona peaktopa: Tex=Ten=2?? °C , T,=2?? °C

Iocne pasrona: Tex=??? °C  Tuux=??? °C Tp=2?? °C AT=??? °C
_A0_ ?77? P

AT oc (cpaBHMTB C mpenablyLei padboToil)

T

3amanne Ne8.

Hzmepenue MouwyHOCmMHO20 KOIPPuyuenma peakmueHocmu npu pasHom 4ucie padoomarouiux
I'TH.

MOIIHOCTHBIM ~ KO3((GHUIHMEHTOM  pPEaKTUBHOCTH  HAa3blBalOT W3MEHEHHE PEaKTHUBHOCTH,
OTHECEHHOH K m3MeHEeHUI0 MOITHOCTH Ha 1%Nyon. MomHOCTHON K03 (PUIIMEHT peaKTUBHOCTHU CBSI3aH
C TeMIepaTypHbIMH Ko3((UIMEeHTaMU TOIUIMBA M 3aMeuIuTeNsd. BiMsHue pas3ingHOro uucia
paborarouux I'IIH na MKP cBsi3aHO ¢ pa3inyHBIM pacXxoJOM TEIUIOHOCUTENSI U Pa3IU4YHbIM €ro
nogorpesoMm. s 2-x I'IIH Temmnieparypa pactér ObicTpee yem ais 4-X.

Hcxoonoe cocmosanue — padoratot 4 I'lLIH, moutHocts 10%, 10-as rpynna BeIBesieHa, peakTop
KPUTHUYEH 3a cu€T KOHUEeHTpanuu 6opa. Heo0xoaumo, yBennunBas MOIHOCTh PEAKTOPa, BBIBECTH €T0
B kputnueckoe coctossHue Ha 30 u 50%Ngow, BO3ACHCTBYS Ha peakTOp MOTJIOTHUTENEM. 3aTeM
BO3BpallaeMcsi Haszaja, npoxons kpurudeckoe coctossHue Ha 30 u 50%Nuow. B KaxaoMm cocrostHun
3alUChIBAEM KPUTHUUYECKYIO KOHIleHTparuio Oopa. [Ipoaenas uzmepenus Ha 4-x ['L{H, Boikimtouaem 2
I'lH B 4yeTHBIX MM HEYETHBIX METJISAX, MOCIE Yero NMpoBOAMM H3MepeHHs cHoBa. CTpouM rpaduk

dC, dC,
C(N) 1 HaxoQUM IPOU3BOIHYIO N YMHOXKa - N Ha Qg , TOTYYaeM Oy,

JBa I'lLTH 4 TIHH
N, %Noum Cp*?, T/xr N, %Non Cp'?, T/kr
10 10
30 30
50 50
30 30
10 10
Hns 2-x TIHH:
2
AC 99 42 a, = m_ P
AN % N HOM % N HOM
s 4-x T'IHH:
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el
AC o 42 a, = m_ P
AN % N HOM % N HOM

3aganue Ne9.

Onpeodenenue memnepamypHuvix KoIppuyuenmoe moniuea u menjioHoCUmens.

B nanHo# paboTe peakTUBHOCTD MIPEACTABIISIETCS Clenytoniel (hopmMyiou:

Ap =0y AT+ Gpon AT o + Ocy - ACB

Jliis Toro, 4ToObl ¢ MOMOUIBIO 3TOH (OPMYJIBI MOXKHO OBUIO ONPENEIUTb ., U 0o, , HY’)KHO 3HATH
xapakTepucTUKU (P, T, Tron, Cs ) KaK MUHHMYM 2-X COCTOSIHMM peakropa. B sTom ciyuae Mbl
MO>KEM COCTaBUTH CIIEIYIONIYIO CUCTEMY:

Apy =0y ATpyy + Oyon ATyom + 0y - ACBI

Apy =0y AT + Opon AT o + Ocp - ACB2

rae: AT =Ty = Trwo - ATront = Trom = Trom ACBl:=CBl—CB0 Ap1:=p1- P2 U T.JI.

U PELINTD €€ OTHOCUTENBHO O, U O 1o -

i
B nanHoll paboTe MCXOAHBIM COCTOSIHUEM SIBIIsSIETCA KpuTUueckuil peakrop (10-g rpymma BBepxy,
ocTajgbHble BHU3Y) C¢ nByMs padortamomumu ['TIH, umeromuit momrHocTh 50%. s BBINOTHEHUS
pabotel HyxHO BriItounT emé€ 2 I'IIH, noxkparbcs KoOHLIA IMEPEXOAHOTO Ipolecca, 3amucarhb
XapaKTEePUCTUKH PeaKTopa , U 3aTeM, MEHssl KOHLIEHTPALUI0 OOPHOTrO MOIJIOTUTENS , BEpHYTh PEAKTOP
Ha MoutHocTh 50% U cHOBa 3anucaTh XapakTepUCTUKU. [10 MMOydeHHBIM JTaHHBIM HYKHO COCTaBUTh
CHUCTEMY YPAaBHEHUU U PELUUTH €€.

1) [sa BxmouenHsix I'LIH (N=50%), pukcupyem nornorutenem o =0

2) Bximouensi Bce I'LTH.

3) N=??7% , yBenuuuBas KOHIIEHTpaIuio 0opa, moBoaum 10 N=50%

4) WsmensieM Cg , 9T00bI Tror=Tron(HCX).

5) Usmensiem Cg , 4T00bI Trx=Tm(1CX)

Ne N,% Cs Tron Tax Taex Tcp ATron ATrenn dC

O~ wN PR

JlBa mocnegHUX pexnMma IMpeJHa3sHAueHbl Ul MPOBEPKHU, TaK KAK B HUX MEHSAETCS TOJIbKO OJUH M3
napaMeTpoB. DTO MO3BOJISET Cpa3y ONPEAEIUTh OAUH U3 KO3 uIeHToB.

3anuieM cUCTEMY, HOJCTaBUB U3 paboThl Neb o,

HauaeM

&, U Aon

O6paboTka 2-X MOCIEAHUX PE3YIBTATOB JIAET JJISI POBEPKHU:
amu 2t aTOH

Kpurepun oneHuBaHus KOMIETEeHINI (Pe3yJbTAaTOB):

IMoka3zarenn Kpurtepuu ouenku Bamibl (max)
OLIEHKH

IIpenBapuTenbHbI -pacKphITHE BOIIPOCA; 5

i1 ompoc - Ha3BaHMUS M OIPEJICIICHUS;

- (opmyIHpOBKa MOHATHI U KaTErOPHii;
- HCIIOJIb30BaHUE OIIOJIHUTEIILHOM JINTEPATyPhl U UHBIX
MaTEpHAJIOB U JP.
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Cobmronenue -TPaMOTHOCTb U KYJIbTypa U3JI0KEHUS,; 15
TpeOOBaHM K - BJIaJICHUE TEPMHUHOJIOTUEN U MOHSITUHHBIM anmnapaTom
0(OPMIICHUIO MPOOJIEMBI;
paboueii TeTpagu | - KylabTypa oopMIICHHS.
[TpaBuIIBHOCTD -PaBUIILHOCTD U IPAaBUJIbHAS TIOCIIEI0BATEIBHOCTh 25
BBIIIOJIHEHUS BBIITOJIHEHUS 3aJJaHUI, U3JI0)KEHHBIX B METOIMUYECKOM
3aJaHuMN OIMCaHUH,
- IPaBWJIbHBINA pacyeT napaMeTpoB.
O6ocHoBaHMe - IPOJIEMOHCTPUPOBATH 3HAHUI MPOrPAMMHOIO MaTepHaa; )
BbIOpaHHBIX - U3JI0KUTh TEOPETUUECKUI MaTepHalL;
JEHCTBUAN - IPOAEMOHCTPHPOBATH YMEHUS pabOTHI C IUTEPATYPOA;

- BBIBOJIbI 110 U3JIaracMoMy MaTCpuainy.

OnucaHue MKaJIbI OEHNBAHUS:
30-50 3aganus, BBIOIHAEMBIC Ha TPEHAKEPE, CUUTAETCS BHITOJTHEHHBIM
0-29 3anmanus, BBINONHSIEMbIE Ha TPEHaXeEpE, TPeOYIOT TOpadOTKH
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